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Ilenb MccreroBaHust: TIPOBECTH aHAIN3 COCTOSTHUS KMCJIOPOAHOTO Gajafca y MoCTPIaBInX ¢ MOBPEKIACHUSI-
MU OPraHOB OPIOLIHON MOJIOCTU U OCTPON KPOBOIIOTEPEH B TI€PUO/L ONEPATUBHOIO BMEIIATEIbCTBA U OCTAHOBKU
KPOBOTCUYCHHUS.

Marepuasbl U MeTObI. B nccieoBannyto rpyiiy Braounan 50 mocrpagaBiinx — 49 mysxunH v 1 JKeHInHa,
BO3PacT KOTOPBIX cOCTaBWI B cpemreM 33 (25,75; 44,5) rozia, ¢ MOBPEKACHUSIMIA OPTaHOB OPIONIHON MOJIOCTH, OC-
JIO)KHUBIIMMICST OCTPOU MAaCCHBHOW KPOBOTIOTEPEH, TPEGYIONMMI [TPOBEIEHHUS 9KCTPEHHOTO OIEPATUBHOTO BMe-
maresnbeTBa. TsKecTb COCTOSIHUS alneHToB 1o mkaie 1SS ouenusanu B 38 (27,75; 48) Gasios. B pabore uccie-
noBasii: 00beM KPOBOIIOTEPH, TIOKA3aTe TeMOTJIOONHA, TeMaTOKPUTA, Ta30BOTO COCTaBa KPOBHU, KHCIOPOIHOTO
Gastanca, KHCJIOTHO-OCHOBHOTO COCTOSTHMST, COJIEPKAHNST JIEKTPOJIUTOB, COCTOSTHIS TKaHeBOro MeTabosmama. [Ipo-
BO/IMJIN HENIPEPBIBHOE MUHUMHBA3UBHOE OIIpe/ieJieHne rmokasaresieil eHTpaabuoil remoquuamuku. Cratuctudec-
Kyt0 06paboTKy MaTepHasa TPOBOIIIIHN ¢ TTOMOIIbIo mporpaMMbl SPSS (SPSS Inc., USA).

Pesyabratel. [Ipy ocTyIIeHUH B ONEPAIIMOHHYIO TTOKA3aTeN CHCTEMHOM reMOANHAMUKY TIOCTPAJIABIINX He
OTPaKAIIH TSIKECTH X COCTOSIHUSL. VIMETMCh TPU3HAKN MMITOBOJIEMUH ITPY HOPMAJIbHBIX COCYAMCTOM TOHYCE U Cep-
JIedHOM BhIGpoce. B TO jke BpeMst, TSUKECTh COCTOSTHUST TIOCTPA/ABIINX JIEMOHCTPHPOBAIH MTOKA3aTETN KICIOPO/L-
Horo Gananca — Bbicokue VIO, u KDO,, u Huskoe SvO,. ITu JaHHbIE CBUAETENCTBOBAIN O TOM, YTO B IEPHOL
TPABMbI TIOCTPAJIABIINE TTEPEHECIN TSIKEJbIN SMU30/ IBIXATETbHON U/WJIN IIUPKYJISATOPHON THITOKCHH, KOTOPAs K
MOMEHTY MOCTYILIEHUSI B OIEPAIIMOHHYI0 OblJIa KOPPUTUPOBAHA B TIEPUOJ OKA3aHUsI [IEPBUYHOI TIOMOIIU U IPU
TpancrnopTuposke. [locTpajgasiiie uMesu Takke JabopaTopHble PU3HAKU «KUCIOPOIHON 3ai0/mKeHHOCT> . K 3a-
Bepirennio ornepary mokasatean UI1O, octaBanmch BeicoknMu Hapsay ¢ poctom KOO,. [1pu atom aHuskue 3na-
yenust CvO,, PvO,, SvO, cBUeTeIbCTBOBAN O COXPAHSIONIEHCS IUPKYIATOPHOI HEJOCTaTOUHOCTH.

3akioyeHue. Y TalUEHTOB, MOCTYIAIONMX B ONEPAIMOHHYIO C BBIPA)KCHHBIMU HAPYIICHUSIMU TPAHCIOPTA
KHCJIOPO/IA, B MOCJIEONEPAIUOHHOM TI€PUO/Ie PA3BUBAIUCH OCJIOKHEHVS. DTU TTOCTPA/IABIINE «He BBIXOAUJIINY U3
COCTOSTHMSI IIOKA, BEYTILYIO POJIb B COXPAHEHUU KOTOPOTO UTPAJIa HU3KAsI TIPOU3BOIUTEIBHOCTD cep/iiia. Boissie-
HO HaJIMYMe CBSI3U Mesky BemarHoii CU B KoHIIe orepariy 1 JIeTaTbHBIMH HCXOJAMU B TIOCJICOTIEPAITHOHHOM I1e-
pHOJie Y IAHHOI KaTeropuu MocTpalaBIinX.

Kntoueesvte cnosa: kuciopoouviii 6aianc; Kuciopooras 3a00iCeHHOCTb; OCMPas KPOBONOmeps; WUPKYAAmop-
Hast HeAOCMAMOUHOCTIL, ZUNOKCUSL

Aim: to analyze the oxygen balance in patients with injuries of abdominal cavity organs and acute blood loss
during surgery and arrest of bleeding.

Material and methods: the study group consisted of 50 patients (49 men and 1 woman, average age: 33 (25.75;
44.5) years) who experienced injuries of abdominal cavity organs complicated by acute massive blood loss requir-
ing urgent surgical interventions. The severity of patients' state was 38 (27.75; 48) by ISS scoring. The study
examined the following parameters: the blood loss volume, hemoglobin (Hg) level, hematocrit (HCT), blood gases,
oxygen balance, acid-base balance, electrolyte levels, and the tissue metabolism status. A continuous minimally
invasive monitoring of central hemodynamics parameters was performed. The statistical data processing was per-
formed using the SPSS software (SPSS Inc., USA).

Results: the central hemodynamics parameters did not reflect the severity of patients' state at their admission
into an operating room. The signs of hypovolemia were observed along with normal vascular tone and cardiac out-
put. At the same time, such parameters of oxygen balance as high VO,I and O,ER, as well as low SvO, indicated
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the severity of patients' state. These data demonstrated that patients experienced a severe episode of respiratory
or circulatory hypoxia during trauma, which had been corrected during first aid treatment and transportation by
patient's admission into the operating room, so patients presented lab test findings of «oxygen debt». The VO,I
values remained high in addition to the increase in O,ER values by the end of the surgery. However, low CvO,,
PvO,, and SvO, values indicated the persisting circulatory hypoxia.

Conclusion: All patients with postoperative complications were admitted into the operating room with
already existing impairment of oxygen delivery. The patients did not recover from shock, the low cardiac efficien-
cy was the main reason for its persistence. The correlation between postoperative lethal outcomes and the value of
cardiac index (CI) at the end of surgery in this group of patients was demonstrated.

Keywords: oxygen balance, oxygen debt; acute blood loss; circulatory insufficiency; hypoxia
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BBenenne

B akcTpenHoil xupyprun octpast KpoBoroTepst
OCTaeTCSd OCHOBHOU NMPUUYUHOU JICTATbHBIX UCXOI0B
Ha OIIePallMOHHOM CTOoJIe U B OJIMsKaiileM moceore-
parmmonHom niepuogie [1—6, 28, 30—32, 40]. [Tatodu-
3UOJIOTHST TUTIOBOJIEMUU, B TOM YUCJIE TIPU KPOBOTE-
YeHWH, JIOCTAaTOYHO XOpoino wusydena. OjHAKO
METO/Ibl KOPPEKIIUY TMUTIOBOJIEMUU U OCTPON aHEMUH,
a TakXe UX IMOCJeJCTBUI (HapylleHne TPaHCIIOPTa
KUCJIOPO/Ia, TUIIOKCUSI OPTaHOB WM TKaHEH, Mepect-
polika KJIE€TOUHOTO MeTabo/m3Ma U THOEb KIETKHN)
IPOOJIKAIOT 00CYKIATHCS B OT€YECTBEHHON 1 3apy-
6exHOIl mreparype [7—17, 26, 27, 35, 37—39, 45].

Kouttemniusi coBpeMeHHOI UHTEHCUBHOU Tepa-
UM KPUTUYECKUX COCTOSTHUE copMupoBanach B
1980—1990-€e rombl, KOT/IA CTATM BOBMOXKHBIMU pa3-
BEpHYTbIE UCCJIEJ0BAHUS 1EHTPAIbHON TeMOo/MHA-
MUKW U KHCJIopoaHoro ooMena [18—25, 29, 33, 34,
36, 41—44]. Onnako, 1 B HacTosillee BPEMsI B JI0-
CTYITHOU OTEYeCTBEHHON 1 3apyOeKHOU JIUTEepaType
cBejieHrs 00 M3MEHEHUSsIX IIeHTPaIbHOI reMoinHa-
MUKHU, KHCJIOPOIHOro OajaHca U roMeocTasa BO Bpe-
Msl 9KCTPEHHOTO XUPYPTUUYECKOTO JIEUEHUs MOCTPa-
JIaBIIUX C MAaCCHBHOM KpOBONOTepel MpesicTaBIeHbl
HEJI0CTaTOYHO.

Marepuan u MeTobI

B uccaenoBannyio rpyiny 0buin BRIouensr 50 moct-
PajIaBIIIKX C IOBPEKACHUSIMEI OPTaHOB OPIOIIHOI MOJIOCTH,
OCJIOKHUBIINMHUCS OCTPOHM MacCHUBHOH KpoBoIlOTepel, —
49 myxunH M 1 KeHIIMHA, BO3PACT KOTOPHIX COCTABUJ B
cpennem 33 (25,75; 44,5) rona. Tlokazanuem K 1posejie-
HUIO OIIePATUBHOTO BMEIIATEIbCTBA CIIYKUIN CJIEYIOIIIe
TOBPEXK/ICHNST BHYTPEHHNX OPTraHOB: cese3eHKH — 14
(28%); kummeunnka — 12 (24%); nevernn — 9 (18%); mouex
— 3 (6%); cocynoB — 4 (8%); moueBoro 1y3bipst — 3 (6%);
seayaka — 1 (2%); skemanoro my3sips — 2 (4%); TKamei
3a0PIOIIMHHOTO HpocTpancTBa — 1 (2%); HAAIIOYeYHUKOB
— 1 (2%). TakecTh COCTOSTHUS TTOCTPAJABIINX 110 TIKAJE
ISS onenuBamm B 38 (27,75; 48) 6annos.

[TocTpajaBimiuM JIAHHOW TPYIIIIBI BBITTIOJTHUIN CIEY-
I0IIlMe OTIePATUBHbBIE BMEIIATENbCTBA: CIJIEHIKTOMUS — 14
(28%); ymmBanue pa3pbiBos nedenn — 5 (10%); remure-
narakroMusi — 4 (8%); xomerucrakTomus — 2 (4%); yim-
BaHMe /1eheKTOB MU PE3EKITHST TOHKOI 1 TOJICTOM KHUIITKU
¢/6e3 hopmupoBanmem anactamo3oB — 12 (24%); ymmsa-

Introduction

The acute blood loss remains the main cause of
lethal outcomes in the urgent surgery both during
the intervention and in the early postoperative peri-
od [1—6, 28, 30—32, 40]. The pathophysiology of
hypovolemia, including that due to hemorrhage, has
been sufficiently studied. However, the methods of
correction of hypovolemia and acute anemia, as well
as their consequences (impairment of oxygen trans-
portation, organs and tissues hypoxia, alteration of
cellular metabolism and cell death) are still the sub-
ject of discussion in world literature [7—17, 26, 27,
35,3739, 45].

The modern intensive care concept for any crit-
ical conditions was developed in the 1980—1990s,
when full-scaled tests of central hemodynamics
and oxygen exchange characteristics became avail-
able [18—25, 29, 33, 34, 36, 41—44]. However,
even at present, there are still scarse data on
changes of central hemodynamics, oxygen balance
and homeostasis during the urgent surgical treat-
ment of patients suffered from massive acute blood
loss. Taking into consideration the essential
importance of the tissue oxygen exchange disor-
ders in the pathogenesis of shock it is necessary to
supplement the existing concept of oxygen balance
changes during the intraoperative management of
hemorrhage and its influence on the course of the
perioperative period.

Materials and Methods

The study group consisted of 50 patients (49 men
and 1 woman, average age: 33 (25.75; 44.5) years) who
experienced injuries of abdominal cavity organs compli-
cated by acute massive blood loss. Injuries of the follow-
ing organs served as the indications for surgery: spleen —
14 (28%); intestines — 12 (24%); liver — 9 (18%); kid-
neys — 3 (6%); vessels — 4 (8%); urinary bladder — 3
(6%); stomach — 1 (2%); gall bladder — 2 (4%);
retroperitoneal tissues — 1 (2%); adrenal glands — 1
(2%). The severity of patients' state was 38 (27.75; 48)
according to the ISS scoring.

The following surgeries were performed for examined
patients: splenectomy — 14 (28%); suturing of liver rup-
tures (hepatorrhaphy) — 5 (10%); hemihepatectomy — 4
(8%); cholecystectomy — 2 (4%); suturing of defects or
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HUe pa3pbiBoB xkeayaka — 1 (2%); nedbpakromus — 2
(4%); ymmBanue pas3psiBoB moyek — 1 (2%); yumBanue
Pa3pbIBOB MOUEBOTO ITY3bIPsI C BBITIOJTHEHUEM MUIIUCTOC-
ToMbl — 3 (6%); TIpOIUBaHIe, KOATYJISIINS TOBPEKIEH-
HBIX cOoCyi0B — 4 (8%); peBusust u yjajieHue 3a0pIOInH-
Hoit rematompr — 1 (2%); HazomHTECTUHATIbHAS
unarybarst — 39 (78%); peBususi, caHanusi, IpeHUpoOBa-
Hite GPIONTHOI TTOJIOCTH U/ Wi 3a0PIOITIHHOTO TIPOCTPAH-
crBa — 50 (50%).

Bcex noctpaiaBimx onepupoBajii B 3KCTPEHHOM I10-
PSZIKe TI0 JKU3HEHHBIM MMOKA3AHUSIM JIJIsI OCTAHOBKU KPOBO-
TevyeHust. AHecTe3ust Obliia cranzapTHOU. BBogHyIO anec-
TE3UI0 TPOBOAWIN  OeH30AMa3elUHAMU: JOPMUKYM
(munazomam, «Cenexcu CAC», @panrusa) 0,1—0,15
MT/KT, pesianuyM (auaseriam, «Bapiasckuii (hapmarieBru-
yecknil 3aBoz») 0,15—0,2 mMr/Kr, KeTaMHHOM (KETAMUH,
«MocKoBCKU# 9HIOKPUHHBIN 3aB0/1» ) 1,0—2 Mr/KT U en-
tanuioM (penrtanui, «MOCKOBCKUIT 9HJOKPUHHBIN 3a-
BO/» ) 3—5 MKI/KT. VIHTYy6anuio Tpaxen MpOu3BOMIIN TT0-
cie BBemenust nHuMmbekca (mmcarpakypusi 6Gesuiar,
«TnmakcoCmutKustitn C.iA» 0,15 Mr/Kr miu scMepoHa
(poxyponust 6pomu, Xamenbn Dapmacsiotukans mo6X,
Tepmanus) 0,9 mr/kr. [lomuepskanne anecTe3nu OCyIecTs-
Js IpoObHbIM BBenenneM Ketamuna 0,35—1 Mr/kr u
(dbenranmna 1,4—1,5 MKIr/KI, MUOTLIETHIO TTO/IEPKUBAIIH
HumbGexcom 0,03—0,15 mr/kr wau scmeporom 0,3—0,6
MT/KT/d. VIcCKyCCTBEeHHYIO BEHTUJISITNIO JIETKUX TTPOBOH-
JIN B PEsKUME HOPMOBEHTUJISIINN BO3/LY IITHO-KUCTOPOTHOM
cmecnio (FiO2 0,5—0,8). Unrpaoneparnuonnas WUTT
BKJIIOYAJIA KOJITIOM/IHbIE U KPUCTAJJIOU/IHBIE CPEIbl, CBEIKe-
3amoposkennyio miazmy (C3II), moHopckue sapuTpoInuThI
1 KJIETOUHBIN KOMIIOHEHT ayTOKPOBH, TTOJIYyIaeMBbIi € 10-
MOTI[BIO MHTPAOTIEPAIIMOHHON anmapaTHON penH(py3nn 13-
JIMBIIENCS KPOBU HA HEIIPEPBIBHOI ayTOTPaHC(HY3MOHHOM
cucreme CATS (Fresenius) /10 socTuskeHns rnoxasaresieit
reMOJIMHAMUKH, COOTBeTCTBYIONMX HopMoBoiemuu (HCC
60—90 B mun., CU 2,5—4,5 n/mun/m’, 1IB/l 8—12 cm
BOMH. CT., Allcp. Bbite 65 M pr. cT.). Taktuka UTT cTpo-
ujiach Ha omnpeeseHun oObeMa KPOBOIIOTEPH M Pas/inya-
JIACh HA ATAIaX XUPYPTUUECKOTO BMEIIATEIbCTBA.

O6beM KPOBOIIOTEPH ONPEIENISLIN KOJIUYECTBEHHBIM
METOJIOM 110 00beMY M3JIUBIIENCST JKUIKON KPOBH (C TOMO-
ugpio ammapara Cell Saver u nojcuera yrpaueHHbIX HPHT-
POITITOB TI0 BeJIMYNHE T€MATOKPUTA), KPOBU Ha OTIE€PAIlH-
OHHOM Marepuajie (B3BelMBaHue caideToK, OTMbIBAHUE
APUTPOIUTOB U OIIPe/ieJieHre UX KOJMYEeCTBa 10 reMaTo-
KPUTY), KPOBHU B CI'yCTKaX.

[lo ocTaHOBKM KPOBOTEUEHUsT PEUMYIIECTBEHHO HC-
MOJTH30BAJIN KOJUIOU/IHBIE PACTBOPBI B COYETAHUN C KPHUC-
TAJJIONIHBIME B cooTHommeHnn 2:1. [Tocre ocymectBiaenus
reMoCTa3a MPUMEHSLIN, B OCHOBHOM, KPUCTAJJIOU/THbIE NH-
(bysunonnbIe cpejibl, a TAKKE KOMIIOHEHTBI KPOBH.

[yt yMetbIiieHus TToTepu PUTPOIUTOB U (HAKTOPOB
CBePTBIBAHMS KPOBH Ha (DOHE MPOIOJIKAIONIET0CsT KPOBOTE-
YeH:I, HA4aJI0 TeMOTPaHC(Y3UN CTPEMIIIUCH OTIIOKUTD JI0
MOMEHTA JIOCTHKEHHS XUPYPrUIecKoro remocrasa. Iloxa-
3aHUSAMM K HEMEJICHHOU MHTPAOTIEPAIMOHHON TpaHCchy-
31U JIOHOPCKUX 3PUTPOIMTOB /IO OCYIIECTBICHNUS XUPYPIU-
YeCKOTO TeMOCTa3a SIBJISJINCH: KPUTUIECKOE CHIDKEHVE
ypoBHs remorsobuna (Meree 70 T/71); BBICOKHI TeMIT KPo-
BOTEUEHUsT; HeCTAOMIbHASI TEMOMHAMUKA; OTKa3 OT PEHH-
(bysuu KpOBH B CBSI3M ¢ HAJIMYUEM ITPOTUBONOKA3AHUI.

AyTO3pUTPOLUTHI HENPEPHIBHO 00pabaTbiBai B all-
napare Cell Saver u cpasy ke BozBparaiin B KpOBEHOCHOE

resection of small and large intestine with or without anas-
tomosis — 12 (24%); suturing of stomach injuries (gastror-
rhaphy) — 1 (2%); nephrectomy — 2 (4%); suturing of kid-
ney ruptures (nephrorrhaphy) — 1 (2%); suturing of
urinary bladder ruptures with epicystostomy — 3 (6%);
ligature and coagulation of damaged vessels — 4 (8%);
revision and removal of retroperitoneal hematoma — 1
(2%); nasointestinal intubation — 39 (78%); revision, san-
itation and drainage of abdominal cavity and/or retroperi-
toneal space — 50 (50%).

All patients underwent urgent life-saving surgeries to
stop bleeding. The applied anesthesia was routine. The
induction anesthesia was carried out using benzodi-
azepines: dormicum (midazolam, Cenexi SAS, France)
0.1—0.15 mg/kg, relanium (diazepam, Warsaw
Pharmaceutical Work Polfa) 0.15—0.2 mg/kg, ketamine
(ketamine, Moscow Endocrine Factory) 1.5—2 mg/kg, and
fentanyl (fentanyl, Moscow Endocrine Factory) 3—5
ug/kg. The tracheal intubation was performed after
administration of nimbex (cisatracurium besylate,
GlaxoSmithKline S.p.A, Italy) 0.15 mg/kg or esmeron
(rocuronium bromide, Hameln Pharmaceutical GmbH,
Germany) 0.9 mg/kg. The anesthesia was maintained by
means of intermittent administration of ketamine 0.35—1
mg/kg and fentanyl 1.4—1.5 ug/kg, the myoplegia was
maintained by means of nimbex 0.03—0.15 mg/kg or
esmeron 0.3—0.6 mg/kg/h. The mechanical ventilation
was performed in the normal ventilation mode using the
air-oxygen mixture (FiO, 0.5—0.8). The intraoperative
transfusion therapy (ITT) included colloidal and crystal-
loid solutions, fresh-frozen plasma (FFP), donor erythro-
cytes and the cellular component of autoblood obtained by
the intraoperative automatic reinfusion of the drain blood
using a continous autotransfusion CATS (Fresenius) sys-
tem till the achievement of hemodynamic parameters cor-
responding to normovolemia (HR = 60—90 per min., CI =
2.5—4.5 L/min/m’ CVP = 5.9—8.8 mmHg, mean BP high-
er than 65 mm Hg). The ITT strategy was based on evalu-
ation of the blood loss volume and varied depending on the
stage of the surgical intervention.

The blood loss volume was calculated using a quanti-
tative method taking into account the volume of drain
blood (using the Cell Saver device and calculation of lost
RBCs using HCT), the volume of blood left in soaked sur-
gical materials (weighing of drapes, washing of erythro-
cytes and calculation of their count based on HCT), and
the volume of blood clots.

A combination of colloidal and crystalloid solutions
(at a ratio of 2:1) was used to arrest bleeding. After the
hemostasis had been performed, crystalloid solutions were
mainly used along with the blood components transfusion.

The initiation of the blood transfusion was delayed
until the complete surgical hemostasis in order to reduce
the RBC and blood coagulation factors loss due to contin-
uous bleeding. The indications for the immediate intraop-
erative transfusion of donor erythrocytes before the com-
plete surgical hemostasis included the following: critical
drop of the Hb level below 70 g/I; high rate of bleeding;
unstable hemodynamics; renunciation of reinfusion due to
contraindications.

The autoerythrocytes had been continuously
processed using the Cell Saver unit and they were immedi-
ately returned into the circulatory bed without interrupt-
ing the ongoing process of drain blood collection. Since the
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PYCJIO MAlMeHTa, He MPepPbIBasi IPU 9TOM cOOp U3JIUBAIO-
rmeiicst kpoBu. Beuiy 6Gosbiioro o6beMa KPOBOIOTEPH 1
MPOJIOJIKAIONIErOCs] WHTEHCUBHOTO KPOBOTEUYEHUSI, HPUT-
POIUTHI MOTJIM HEOTHOKPATHO TOTIJIaTh B KOHTYP arapa-
ta Cell Saver, BHOBb OTMBIBATHCSI 1 BO3BPAIATHCS B KPO-
BEHOCHOE PYCJIO HOJIBHOTO HECKOJIBKO Pa3 Ha IPOTSIKEH U
oleparnuu. YTpaueHHble 9PUTPOIHTEI U (DAKTOPBI CBEPTHI-
BaHUSI KOMIIEHCHPOBAJIN HAa OCHOBHOM 3Talle OIepalui 1
MOCJIe OCTAHOBKU KPOBOTEUEHUSI.

CuMIaToOMUMETHKY Ha3Hava I 11pu HeahGeKTuBHOC-
TH 00beMHOIT UH(DY3UN 1 HECTAOUIIbHBIX TOKA3aTeJIsIX re-
mopunamuku. MenompzoBamu godavun (gonamut, «OAO
«Buoxumnk»» Pecnybiuka MopaoBus) B m03e OT 2
MKT/KT/MWH. Win ajpeHanud B no3e oT 0,1 MKr/Kr/mMunH
(ammmHedpuH, «MOCKOBCKNIT SHIOKPUHHBIN 3aBO/») WA
ux KoMOuHaiuo. Koppekiuwo a1eKTpouTHbIX U MeTabo-
JITYECKUX PACCTPOMCTB OCYMIECTBIISIN HA IPOTSKEHUN
BCEr0 OIEPATUBHOTO BMENIATENbCTBA B 3aBUCUMOCTU OT
BBISIBJISIEMBIX HAPYIITEHUI.

BceM GoJIbHBIM MPOBOIMIIA CTAHAAPTHBIN WHTpAOTIEe-
PAIMOHHBIIT MOHUTOPUHT JKU3HEHHO BaKHBIX (DYHKIIUIT
(monuTop Agilent Anaesthesia V24C, ®pannus). Peruct-
pupoBasi yacToTy cepzeunnix cokpantenuii (HCC), apre-
puanbhoe nasuaenue (Allcuct., Allcp., A/lxuact.) npsiMbiM
U HETIPSIMBIM METOJIAMH, IIEHTPAJIBHOE BEHO3HOE JIaBJICHIE
(IIB/1), myascokcmmerpudeckyio KpuByio (SpO,). IKI
peructpupoBasiu Bo I cranzapTHOM OTBe/IEHIH.

[TpoBoaMiIM HETIpepbIBHOE MUHUNHBA3UBHOE OIIpejie-
JleHne TIoKasaTeseil 1eHTPAIbHON TeMoAuHaMUuKK (cep-
neunbrii uagexe CU, wrmgeke obuiero nepudepruyeckoro
cocyaucroro conpotuBienust MOIICC) c momornipio anma-
para Vigileo FloTrac (Edwards LifeScience Laboratories
Ltd., USA).

HccmeoBanu mokasarte i KHCJIOPOHOTO GasaHca: ra-
3bl apTEPUATIbHON U BEHO3HOI KPOBM, MHAEKC TTOTpedie-
nusg xuciaopona (MI1O,), unmeke mocTaBKM KUCIOPOIA
(N10,), xoabdurmenT skcrpaknun kucaoponaa (K90,).
PacuerHble TIOKa3aTe i MHAEKC MOTPEOJIEHUST KUCI0PO/Ia
(1T10,), unpexc pocrasku kucaopoga (M/10,), koadhdu-
nueHT skcrpakinuu kucaopoaa (K90,) ompenensian 1o
001IEeTPUHATHIM GOPMYJIaM.

Takske MCCIIE0BAIIN TOKA3aTEN TKAHEBOTO MeTab0oIn3-
Ma (KHCJIOTHO-OCHOBHOE COCTOSTHHIE, COJIEP;KAHNE JIAKTATa B
apTepUaIbHON 11 BEHO3HOI KPOBH, TJIIOKO3BI B KPOBH ).

la30BBINT cocTaB apTepuasibHON U BEHO3HOW KPOBH,
KHCJIOTHO-OCHOBHOE COCTOSTHHE, MOKA3aTeln reMOrioOu-
HA, TeMATOKPHUTA, COAEPKAHUE JIEKTPOJUTOB, TIIOKO3BI,

JlaKTaTa  ONpeJeNsiii  TPU  [OMOIIUM  aHAJIU3aropa
«Radiometer Copenhagen ABL 700/800» («Radiometer»,
[lanns).

HVccenenoBanme BIIEYKa3aHHBIX TIOKa3aTeel Tpons-
BOAWIM B dKcrpecc-aaboparopun. 3abop 1mpob KpoBu
GOJIbHBIX, @ TakKe (PUKCALMIO [OKa3aTe/lell reMOIIMHAMU-
KU IIPOBOJMJIM IIPU MOCTYILIEHNU OOJIBHOIO B OII€PALMOH-
HYIO, Cpa3y I0c/ie BBOAHON aHeCTe3Un WU B Hadajle olle-
partuBHOrO BMernaresnbctsa (1 aTal) 1 B KOHIE ONepaliui,
Korzia OBLIO OCTAHOBJICHO KPOBOTEYEHHUE M MPOBEIEHA XU~
pyprudeckast pekoHCTpyKuusi mnospexzaenuit (1I aram).
[Ipo6bl apTepraibHOil KPOBU 3a0Mpasn 4epes KareTep B
JIy4eBOii apTepuu, BEHO3HOI — IpU IIOMOIIU KaTeTepa,
[POBEIEHHOT0 Yepes3 IPaByio BHYTPEHHIO SPEMHYIO BEHY
B I10JIOCTh [IPABOTO MPEACEPIHSI.

Craructuueckyto 00paboTKy MaTepuasa IPOBOAUIU C
nomoribio mporpammbr SPSS (SPSS Inc., USA). Ilpu ana-

blood loss is great and the severe bleeding persists, the ery-
throcytes could return to the Cell Saver unit, be washed
and returned into the circulation several times during the
surgery. The lost erythrocytes and blood coagulation fac-
tors were compensated during the main stage of surgery
and after the arrest of bleeding.

The sympathomimetics were administered to the
patients in the case of volumetric infusion inefficiency and
unstable  hemodynamics. Dopamine (dopamine,
Biokhimic, Republic of Mordovia) was used at a dose of
2ug/kg/min and more or adrenaline (epinephrine,
Moscow Endocrine Factory) at a dose of 0.1 ug/kg/min
and more or their combination. The correction of elec-
trolytic and metabolic disorders was performed during the
surgery depending on the diagnosed disorders.

All patients underwent routine intraoperative moni-
toring of the vital signs using the Agilent Anaesthesia
V24C monitor, Franc. The heart rate (HR), blood pressure
(BPsys,BPav, BPdias) evaluated using direct and indirect
methods as well as central venous pressure (CVP) and
pulse oxymetry (SpO,) were registered. The ECG was reg-
istered using the II standard lead.

The continuous minimally invasive evaluation of cen-
tral hemodynamic parameters (cardiac index (CI),
Systemic Vascular Resistance Index (SVRI)) was con-
ducted using the Vigileo FloTrac unit (Edwards
LifeScience Laboratories Ltd., USA).

The following parameters of oxygen balance were
examined: arterial and venous blood gases, oxygen con-
sumption index (VO,I), oxygen delivery index (DO,I),
oxygen extraction ratio (O,ER). The calculated parameters
such as the oxygen consumption index (VO,I), oxygen
delivery index (DO,I) and oxygen extraction ratio (O,ER)
were calculated using the commonly accepted formulas.

The following parameters of tissue metabolism such as
acid-base balance, arterial and venous blood lactate and
blood glucose levels were evaluated.

The arterial and venous blood gases, acid-base bal-
ance, Hb level, HCT, electrolytes level as well as glucose
and lactate levels were calculated using the Radiometer
Copenhagen ABL 700/800 analyzer (Radiometer,
Denmark).

Tests of the above parameters were performed in an
express laboratory. The blood sampling and registration of
hemodynamic parameters were carried out at patient's
admission into the operating room, immediately after the
induction anesthesia or at the beginning of surgery (stage I)
and at the end of the surgery when the bleeding was
stopped and surgical reconstruction of injured organs
(stage IT) was completed. The arterial blood samples were
taken through a catheter in the radial artery, and venous
blood samples were collected using a catheter placed into
the right atrial cavity via the right internal jugular vein.

The statistical analysis of findings was performed
using the SPSS software (SPSS Inc., USA). Median
(Me), standard deviation (s), lower quartile (LQ) and
top quartile (HQ) were calculated during the analysis
of quantitative data. Since the number of observations
was small and the data distribution differed from the
normal one, the descriptive statistic factors of quantita-
tive data were represented in the form Me (LQ, HQ).
The qualitative characteristics distribution was pre-
sented as the percentage from the total number of
patients in a subgroup. The nonparametric criteria such
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TaGauna 1. [Tokazarenn remoauHaMuky nocrpagasiux [n=50; Me (25%; 75%)].
Table 1. Parameters of central hemodynamics of patients [#=50; Me (25%; 75%)].

Parameters Values of parameters on the study stage P value
st 9nd

HR, bpm 100 (96; 113) 90 (85; 99) <0.001

MAP, mmHg 71 (57; 97) 88 (80; 94) 0.004

CVP, mmHg 0(0; 0.5) 4.2(3.5;5.8) <0.001

CI, L/min/m’ 2.7 (2.28; 3.65) 2.9 (2.68; 3.17) 0.297

SVRI, dynes*sec/cm*/m’ 1761 (1246; 2265) 2150 (1902; 2698) 0.031

ITpumeuanue. [lns Taba. 1—4: Parameters — mapamerpsr; Values of parameters on the study stage — snauenust mapameTpoB Ha
aranax ucciaenosanust; P value — sunauenue p. HR, bpm — wacrora ceppeunnsix coxpamennii, ya/mun; MAP, mmHg — cpexnnee
AJl, mm pt. ct.; CVP, mmHg — nenrpanbioe Benosnoe aasienue (MM pt. ct.); CI, L/min/m’ — cepaeunniii unpexc, i/(MuH/m>).
SVRI, dynesesec/cm?/m?* — ungekc obmero nepudepuyeckoro coCyMcToro ConmpoTUBICHNS, IUH * CeK/CM” /M.

JIN3€ KOJIMYECTBEHHBIX MPU3HAKOB OMPEAEISIN MeHaHy
(Me), cpenHee KBapaTUYHOE OTKJIOHEHUE (), a TaKXKe HU-
skHUE KBapTuib (LQ) 1 Bepxuuit kBaptuib (HQ). YunTsi-
Basi MJIOe YKCJIO HAaGJIOAEHUI U OTJINYAIOIIEECs OT HOP-
MaJBHOTO —PpaclpejieleHne ITPU3HAKOB, IOKa3aTesan
OITUCATEJBHOI CTATUCTUKY KOJIWYECTBEHHBIX TPH3HAKOB
npenctasiensl B Buge Me (LQ, HQ). Pactipenenenue kaue-
CTBEHHBIX [IPU3HAKOB IIPEICTABJIEHBI B MIPOIEHTAX OT 00-
HIero YucJa TanueHToB B noarpymme. [Ipu cpaBHeHmn
[IPU3HAKOB U OIIEHKE Pe3YJIbTATOB JIeYeHUs UCIOTb30BAIN
HerapaMeTpuYecKie Kputepun — Kpurepuii Manna—Yut-
HY, anaim3 panroB Kpyckama—Yosurnca, KpuTepuii 3HaKO-
BBIX PAaHTOB COTJIACOBAHHBIX Map Buikokcona, aByxdak-
Topubiii awamusz Dpuamana. /1 ompemeseHnst CBsI3U
MTPU3HAKOB TPUMEHSIIN KPUTEPUH ) (KCH-KBAIPAT), KO-
urmenT panrosoii koppessiiiuu Cripmena R. Pesyobra-
TBI TPU3HABAJIN CTATUCTUYECKH 3HAYUMBIME TIPH BeJIYH-
ne Bepositnoctu p<0,05.

PesyabraThl 1 00CyK/I€HHE

[Ipu mocTyrjieHUU B OIEPAIMOHHYIO Y MOCT-
paZiaBIINX OTMEeYaach yMepPeHHas TaXUKapiIusd,
HCC — 100 (96; 113) ynapoB B MUHYTY U apTepH-
anpHag runoronus (cpennee AJl (Allcp.) cocras-
aszno 71 (57; 97) mm pt. ct.). Hasmuune rurmosouie-
MUM  TIPU  TOCTYIJIEHUM B  OIEPAIHOHHYIO
noATBepxKAaIN Takxke Huskue 3uadenust [[B/] 0 (0;
0,5) MM pr. ct. (Tabu. 1). Peakius cucteMbl KPOBO-
obparenust Gblia HOPMO- UJIK Jake OJIMsKe K TUII0-
kunernyeckoir — CU 2,7 (2,28; 3,65) a/mun/m’.
NOTICC npubskaics K pedhepeHCHbIM 3HAYEHU-
sy — 1761 (1246; 2265) mun e cex/cm”/m*. Caeno-
BaTeJIbHO, HA MOMEHT MOCTYILIEHUsI B ONEPAIHMOH-
HYIO TI0KAa3aTeJud TeMOJUHAMUKU MOCTPALABIINX
OTpPaskaju BBIPAKEHHYIO CTEleHb TUIIOBOJIEMIH,
OJITHAKO, 32 CYET IOBBIIIEHHOTO COCYAUCTOTO TOHY-
ca, JOCTUTAaCh OTHOCUTENbHAS CTAOMIbHOCTD ap-
TepuaibHOro AaBienust (tabu. 1).

Cpasy 1ocJie TOCTYIIEHUST B OTIEPAIMOHHYIO Y
MAIUEeHTOB, HECMOTPSI HA ITPO/I0JIKAIOIIEECsT BHYTPEH-
Hee KPOBOTEUEHHUE, CPEIHUE TTOKA3aTe/ i TeMOTIO0H-
HA U TeMAaTOKpUTa He ObLIM KPUTHYECKU CHIKEHDBI
(Hb 100 (86; 118,3) r/n u Ht 30,9 (26,6; 36,3)%)
(tabu. 3), xors1 y 18% mocTpagaBiinx yke UMEIUCh
nokazanus K remorpancdysuu (Ht menee 25%).

as Mann—Whitney criterion, the Kruskal-Wallis analy-
sis of ranks, the Wilcoxon signed-rank test criterion
and the Friedman two-factor analysis were used for
comparison of characteristics between groups and the
assessment of treatment results. Both the x* (chi-
square) test and the Spearman's rank correlation coef-
ficient were used to determine the correlation between
characteristics. The results were considered statistical-
ly significant at P<0.05.

Results and Discussion

Moderate tachycardia (HR = 100 (96; 113) per
minute) and arterial hypotension (BPav =71 (57;97)
mm Hg) were observed in all patients at admission
into the operating room. Hypovolemia at admission
was confirmed by low CVP values: CVP = 0 (0; 0.5)
mm Hg (tab. 1). The circulatory system reaction was
normokinetic or close to hypokinetic (CI 2.7 (2.28;
3.65) L/min/m?); the SVRI was close to the reference
limits: 1761 (1246; 2265) dynesesec/cm™/m’
Therefore, the hemodynamic parameters of patients
demonstrated severe hypovolemia at admission into
the operating room; however, relative stability of the
blood pressure (tab. 1) has been achieved due to the
increased vascular tone.

Median Hb values and HCT had not reflected
the critical drop of these parameters immediately
after admission into operative room despite ongoing
internal bleeding: Hb=10.0 (8.6; 11.83) g/dL and
Hct=30.9 (26.6; 36.3)% (tab. 3); although 18% of
patients had already had indications for hemotrans-
fusion (Hct<25%).

Such parameters as PaO,=164 (119; 212)
mmHg and PaCO,=39 (35; 46) mm Hg were within
the normal range, but the overall arterial blood oxy-
gen level was reduced (CaO,=14.1 (11.9; 16.4)
mL/dL because of anemia (tab. 2, 3) at patients'
admission into operating room.

The decreased oxygen delivery index (DO,I) at
admission (tab. 3) was related to the continuous
bleeding, hypovolemia, moderate anemia and the
decreased cardiac efficiency DO,I 409 (304; 495)
mL/min/m’. However, VO,I remained within the
normal range: 195 (158; 256) mL/min/m? it was
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TaGauna 2. [lunamuka nokasaresieii rasooomena u KOC y nocrpagasumix [n=50; Me (25%; 75%)].
Table 2. Dynamics of gas exchange and acid-base balance parameters in patients [n=50; Me (25%; 75%)].

Parameters Values of parameters on the study stage P value
qst 9nd
pHa 7.311 (7.277; 7.369) 7.358 (7.321; 7.405) 0.001
PaO,, mmHg 163.5 (118.5; 212.3) 162.5 (127.8; 189.8) 0.919
TICO2a, mmol,/L 199 (18.1; 21.9) 225 (21.3; 24.0) <0.001
PaCO,, mmilg 393 (35.2; 46.3) 0.2 (36.3; 43.7) 0.721
BEa, mmol/L -5.25 (-7.03; -2.5) -3(-4.18;0.2) 0.001
PvCO,, mmllg 437 (40.8; 50.9) 446 (41.8,49.7) 0.824
PvO,, mmllg 385 (29.0; 45.9) 469 (37.4; 56.3) <0.001
ScvO,, % 54.4 (48.5; 67.5) 74.6 (62.5; 80.7) <0.001
IIpumeyanne. ScvO, — carypanus KUCIOPOZOM IIEeHTPAIbHOI BEHO3HOI KPOBH.
Ta6umua 3. /luHamMuka nmokasaresieil KUCIOPOIHOTO GajaHca nocrpaaasmux [#=50; Me (25%; 75%)].
Table 3. Dynamics of oxygen balance parameters in patients [n=50; Me (25%; 75%)].
Parameters Values of parameters on the study stage P value
{st 9nd
C(a-v)Oy, mL/dL 5.75 (4.0; 7.95) 375 (3.2;5.2) <0.001
Hb, g/L 100 (86; 118.3) 92 (81.3; 105) 0.015
Ht, % 30.9 (26.6; 36.3) 28.4 (23.9; 32.4) 0.008
Glucose, mmol /L 9.5 (6.9; 12.3) 8.9 (7.4;12.2) 0.585
Lactate, mmol /L 2.7 (1.72; 3.68) 2.8 (1.0; 3.85) 0.242
DO,L, mL,/min/m’ 409 (304; 495) 384 (321; 452) 0377
VO,I, mL,/min,/m’ 195 (158; 256) 131 (10Z; 201) <0001
0,ER% 50 (45.1; 60) 38(25.3;52) <0.001
CaO,, mL/dL 141 (11.9; 16.4) 13.2 (11.6; 14.9) 0.099
CvO,, mL/dL 8.0 (5.95,9.4) 94 (7.8, 11.2) 0.001

ITpumevanne. C(a-v)O,, mL/dL — apTepuoBeHo3Hast pasHuia mo Kucaopomy, mi/mr; Ht — remarokpur. Jlist taba. 3, 4: Hb, g/L —
remorsiobwu, r/m; Glucose, mmol/L — rmokosa, mmous/i; Lactate — makrat; DOy, mL/min/m’ — wHIeKC TOCTABKH KHUCIOPOJA,
wi/mus/M% VO, — unzexe norpebaenus kucaopoaa; OoER — ungexce akerpakuun kucaopoaa; CaOy, mL/dL — conepskanue Kuc-
Jopojia B aprepuanbHoil kposu, Mi/mir; CvOy — cosepskanme KUCJI0PO/ia B IIeHTPATbHOI BEHO3HOI KPOBH.

IIpu noctyriennu B oriepalioOHHYIO MOKa3are-
au cpennero PaO, — 164 (119; 212) MM pT. cT. 1
PaCO, — 39 (35; 46) MM pT. cT. OBLIM B IIpegesax
HOPMaJIbHBIX 3HAYE€HUI, HO o0lIee cogepKaHme Kuc-
JIOpojia B apTepuasibHONM KPOBHM OBLIO CHMUIKEHO
(Ca0O, — 14,1 (11,9; 16,4) mu1/n71) B CBSI3U C aHEMU-
eit (Tabu. 2, 3).

CHuzkeHre WHJIEKCA TPAHCIIOPTAa KHUCJIOPOa
(UTO,) (tabma. 3) 6bLIO CBA3AHO C TPOIOJKAIO-
HIUMCS KPOBOTEUYEHUEM, THIIOBOJIEMUE, yMepeH-
HOU aHeMUel W CHUXEeHUEM MPOU3BOAUTEIbHOCTU
cepaiia (MTO, — 409 (304; 495) mu/mun/M*). On-
nako, IO, naxoauicss B rpaHuilax HOPMAJbHbIX
suavennii (195 (158; 256) mu/mun/M?), uto obec-
MeYNBAJIOCH TOBBIIIIEHHON 9KCTPAKINEN KUCIOPOIa
(K20, — 50 (45,1; 60)%).

B ananmsax KpoBu 1pu TIOCTYIJIEHUN B Oliepa-
[IUOHHYIO Y TIOCTPAJIABIINX OTMEYAIUCH TaK)Ke IPU-
3HAKM YMEPEHHOI'O JEKOMIIEHCUPOBAHHOTO MeTabo-
JINYECKOTO alujio3a co CHUKeHueMm 3uadenus pH u
nedunmrom ocHoanuii BE (ta6ur. 2). Cpeanue 3Ha-
yenus SvO, ObLm HUsKe pedepeHcHbIX Y 68% 60Jib-
HBIX, a Y 8% aToT nokazaresib npesbiiran 80%. Tem we
MeHee, apTepUOBEHO3HAsA pa3HUIA 110 KUCIOPOIY
Obljla B Ipejieiax HOPMaJIbHBIX 3HAYEHMIL, a cojep-

provided by the increased oxygen extraction ratio
(0,ER=50 (45.1; 60)%).

The blood work at admission also demonstrat-
ed symptoms of moderately decompensated metabol-
ic acidosis with decreased pH level and BE bases
deficiency (tab. 2). Median SvO, values in 68%
patients were lower than the reference ones, and 8%
of patients presented a more than 80% increase of
this parameter. However, the arteriovenous oxygen
difference was within normal values, and the lactate
blood level did not indicate the prevalence of anaer-
obic metabolism in body tissues (tab. 3).

The total blood loss was equal to 2000 (1975;
2825) ml by the end of the surgical intervention. The
average intraoperative infusion-transfusion therapy
volume was 7605 (5563; 10395) ml including the fol-
lowing: colloid solutions — 1550 (900; 2500) ml;
crystalloid solutions — 3100 (2675; 4250) ml; fresh
frozen plasma — 1280 (699; 1704) ml; donor erythro-
cytes — 625 (375; 1109) ml; autocell component —
860 (349; 1426) ml. The average urine output during
the operation was 700 (500; 1200) ml.

The majority of hemodynamic parameters had
significantly improved by the end of the surgery:
HR — 90 (85; 99) per minute (P<0.001), BPav —
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JKAHUE JIAKTaTa B KPOBY HE YKA3bIBAJIO Ha Mpeobiia-
JlaHue aHAIPOOHOTO MeTabOJIIM3MA B TKAHSIX OPTaHU3-
ma (tabi. 3).

K okonuyanuio orepatuBHOrO BMEIIATEIHCTBA
CyMMapHasi KpoBOTIOTeps cocTaBuiia B cpegireM 2000
(1975; 2825) mir. O6beM UHTPAOTIEPAIIHOHHOI WH-
(bysmonno-rpancdy3noHHON Tepanuu y MarueHToB
6ot paBeH B cpexHeM 7605 (5563; 10395) mu u
Brunovas: kosutonasr — 1550 (900; 2500) mur; kpuc-
tasmoubl — 3100 (2675; 4250) mur; cBexe3aMoOpo-
skeHHy1o Tmasmy — 1280 (699; 1704) mur; nonopcekue
aputporutel — 625 (375; 1109) M1, ayTOKIETOUHBII
komioneHT — 860 (349; 1426) mir. O6beM MoueoT/Ie-
JIEHUS 32 BpeMs onepaiun coctaBuil B cpegiieM 700
(500; 1200) mur.

K momenTy 3aBepiiienus orepaTHBHOrO BMeIa-
TeJILCTBA GOJIBINAS YACTh OKa3aTeJel TeMOIMHAMY-
KU TOCTPA/IABIINX CTATUCTUYECKH 3HAYUMO YJIyd-
mmtack: YCC — 90 (85; 99) ymapoB B Mun
(p<0,001), Allcp. — 88 (80; 94) mm pr. cT. (p=0,004),
OB — 4,2 (3,5; 5,8) mm pr. ct. (p<0,001), C1 — 2,9
(2,68; 3,17) n/mun/m*) (p=0,297), MOIICC — 2150
(1902; 2698) nunecek/cm’/m* (p=0,031).

HecMoTpst HAa 0CTaHOBKY KPOBOTEYEHUS U
TpaHC)Y3UI0 TeMOTJIOOUHCOIEPIKAIINX CPEJl, yPOBHU
Hb u Ht x OKOHYAHHUIO Ollepaluy HEZOCTOBEPHO
CHU3WJINCH, YTO, BO3MOKHO, OBLIIO CBSI3aHO C TEMO/IH-
gonueit ocsie iposenenuss UTT (taba. 3). Tocre
OKOHYAHUST XUPYPrUUECKOro BMeIaTeabetBa y 34%
GOJILHBIX COXPAHSIUCH MOKA3AHUS K MPOIOJIKEHUIO
reMoTpaHchy3uu.

OxcureHupyiomas 1 BEHTUJIAIMOHHAS (DYHK-
WS JIETKUX TAlUeHTOB JAHHOW IPYIIIbI B TeUeHUe
BCErO Mepuojia HaOJIOIEHUST 0CTaBalaCh HOPMaJib-
HOM, a coziepskaHue KUCJI0Po/ia B apTepruaibHON Kpo-
BU — IPAKTUYECKU HEU3MEHHBIM.

CraTucTuyecKku 3HAYMMas IUHAMUKA MeIMaH
PvO, u SvO, orpaxkaja cTabUIM3aIii0 KUCJIOPO/I-
Horo GajtaHca, HecMoTps Ha HusKue 3HaueHust Ca0,,.
Tem He MeHee, B KOHIlE otepariiu y 42% GOJbHBIX
SvO, 6buta Hike 60%, a y 26% mocTpagaBiImx mnpe-
Bormasia 80%. Takoe passiuuune mokasareseil yKasbi-
BAJI0 HA COXPAHSIOIIEECs] HANPSKeHne MeXaHIM3MOB
KHUCJIOPOJIHOTO OOMEHA U HAJIMYUE 3HAYUTETbHON J10-
JIN TIOCTPAJABIINX C APTEPUOBEHO3HBIM IIYHTUPOBA-
nuem kpoBu. Cumxenne CaO,—CvO, K KOHILy OTie-
pamuy OTpaxkano AUcOATAHC MEKAY JOCTABKOU
KUCJIOPOJIa U TIOTPEOHOCTHIO B HEM. 3HAUECHUE MTOKA-
zaresist Ca0,—CvO, 6bLIO CyIIECTBEHHO HUKE HOP-
mbl — 3,75 (3,2; 5,2) M/ (taba. 3).

Crarucruveckuil aHaims martepuaga oOHApY-
JKUJT HaJuune CJabblX KOPPEJSIIIUOHHBIX CBsI3ei
mesxkny ypoaem MOIICC na atanax uccieoBaHus
U TIOKA3aTeJsIMU KUCIOpoHOro Oanmanca. Tak, ypo-
BeHb SvO, IIPU MOCTYIJIEHUN B OMIEPAITMOHHYO ObLI
TeM HIKe, 4yeM Bblme Obumm 3Hadenna VMOIICC
(p=-0,301; p=0,034). IIpamas KoppeJdInOHHASA
cBs13b c1aboii cuibl nmesiach Mesxxay MMOIICC u 3Ha-

88 (80; 94) mmHg (P=0,004), CVP — 4.2 (3.5; 5.8)
mmHg (P<0.001), CI 2.9 (2.68; 3.17) L/min/m?
(P=0.297), SVRI 2150  (1902;  2698)
dynesesec/cm?/m* (P=0.031).

Despite stopping the bleeding and transfusion
of hemoglobin-containing media, Hb levels and Hct
insignificantly decreased by the end of the surgery
possibly due to hemodilution after the ITT (tab. 3).
The indications for hemotransfusion remained in
34% of patients after completion of the surgical
intervention.

The oxygenation and ventilation lung func-
tions in this group of patients were normal and the
arterial blood oxygen level remained almost
unchanged throughout the follow-up period.

The statistically significant dynamics of PvO,
and SvO, medians reflected the stabilization of the
oxygen balance despite the low values of CaO.,.
Nevertheless, the SvO, value was lower than 60% at
42% of patients by the end of the surgery, and in 26%
of patients the SvO, exceeded 80%. Such variation of
the parameters demonstrated the persistent tension of
the oxygen exchange mechanisms and the existence of
a high percentage of patients with arteriovenous fistu-
la. The drop in C(a-v)O, values by the end of the
surgery reflected the disbalance between the oxygen
delivery and oxygen requirement. The C(a-v)O, level
was significantly below the normal limit: 3.75 (3.2;
5.2) mL/dL (tab. 3).

The statistical analysis of the data demonstrat-
ed poor correlations between the SVRI levels in dif-
ferent stages and the parameters of oxygen balance.
For example, the higher SVRI values (p=-0. 301,
P=0.034) were at admission to the operating room,
the lower the SvO, level was. Poor direct correlation
was found between SVRI and DavO, values
(p=0.329; P=0.021). Both at admission and at the
end of the surgery, the higher SVRI values (p=-0.31;
P=0.028) inversely correlated with the SvO, levels.
The higher SVRI values were, the lower PvO, values
(p=-0.36; P=0.01) became. The found correlations
confirmed that the vascular tone increase was fol-
lowed by deterioration of the integrated indicator of
oxygen exchange in peripheral tissues.

The alterations of compensatory mechanisms in
the case of unbalanced oxygen exchange was also
manifested itself by moderate hyperglycemia and
lactatemia (tab. 3). No significant dynamics of these
parameters were found after the surgery. There has
already been a statistically significant correlation
between glycaemia and lactate parameters (p=0.482;
P<0.001) at patients' admission reflecting the rela-
tionship between the metabolic response and tissues
ischemia. This correlation disappeared by the end of
the surgery; however, there were poor inverse rela-
tionship between the PvO, level and glycemia (p=-
0.377; P=0.007), PvO, and lactate (p=-0.322;
P=0.023), SvO, and lactate (p=-0.293; P=0.039).
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yeansimu Ca0,—CvO, nipu nocrymiennu (p=0,329;
p=0,021). 3naunMbie ciabble KOPPEISIMOHHbIE 3a-
BucumocTtu Mexay MOIICC u CaO,-CvO, coxpa-
HAJIWCHh U B KOHIle omnepanuu. Kak mpu mocrtytie-
HUU, TaK ¥ B KOHIIE BMEIIATEJbCTBA ypoBeHb SvO,
OBbLI TeM HUKe, 4eM Bbime Op1u 3Havennsa MTOIICC
(p=-0,31; p=0,028). Yem Bbitie OGbLIN TTOKA3ATEH
NOTICC, tem Huzke O6b1tn 3Havenust PvO, (p=-0,36;
p=0,01). BoigBieHHbIle KOpPPENAIMOHHBIE CBS3U
MOJTBEPIKIAIOT, YTO TIOBBIIEHUE COCY/IUCTOTO TOHY-
ca y TOCTPAJIABIINX COMPOBOKAAIOCH YXYyIIICHUEM
UHTErPAJIbHOTO TIOKA3aTeJIst KUCJIOPOAHOTO OOMEHa B
nepudepuyecKuX TKAHIX.

Hamnpskenne KOMIIEHCATOPHBIX MEXaHU3MOB
npu auchajance KUCIOPOJAHOTO OOMEHa y MOoCTpa-
JIABIIUX TaKXKe MPOSIBIAIOCH YMEPEHHBIMU THIIEP-
riukeMueit u jtakraremueil (tabs. 3). CyriectBeH-
HOW MUHAMUKU 3TUX TOKa3aTesiei Tocye onepanuu
MBI HE BBISIBUJIH. YK€ HA MOMEHT TIOCTYIIJICHUS TMe-
JIACh CTATUCTUYECKU 3HAUYMMAS KOPPEJIAINS MEKIY
nokasarejsiMu ramkemun u Jjakrata (p=0,482;
p<0,001), oTpaskaBiasi CBsI3b MeXKIY MeTaboInIec-
KMM OTBETOM W uiieMueii Tkaneil. K KoHIty Xxupypru-
YeCKOTO BMEIIATEJbCTBA 3TA CBI3b MCUE3JIa, OJTHAKO
UMeJch cabble 0OpaTHbIE KOPPEJISITUOHHbBIE 3aBU-
CUMOCTH MEXIYy 3HaueHusMu PvO, u ramkemMun
(p=-0,377; p=0,007), PvO, u naxrara (p=-0,322;
p=0,023), SvO, u makrata (p=-0,293; p=0,039).

VY nocrpagasimiux meanada MTO, Gbuia HuKe
pedepeHCHBIX 3HAUEHNI, HO MTPEeBBINIATIa KPUTHYEC-
KU ypoBeHb. /leTasbHbIN aHAIN3 TT0Ka3aJl, 4TO 1pu
HOCTYILIEHUU B ONEPANMOHHYIO y 34% IAIMeHTOB
NTO, 66wt Huzke 320 Mur/MUH/M?, @ IOCJIE 3aBepIIie-
Hug onepanun Hu3kue 3nadennss U'TO, peructpupo-
Bas y 26% o6ciieJoBaHHbBIX.

IIpu nocrynnennu B onepannonnyio MIIO,
MPEBBIIIA HOPMaJIbHbIE 3HAUeHust y 76% mocTpa-
nasimux. Ilocie XUpypruyeckoro BMEIaTebCTBa U
3aBepmennss UTT nokazarenn UITO, cooTBeTcTBO-
Basii pedepeHcHbIM 3HaueHusM (Tabu. 3), Ho 'y 36%
GOJILHBIX OH MIPEBBIIIAT HOPMY. BeposiTHO, GoJiee BbI-
cokoe moTpebeHre KUCA0poJa ObLIO CIEACTBUEM
MpeaIiecTBYIONE KUCIOPOIHON 3aM0JKEHHOCTH
WJIN CTPECC-PEAKIMK Ha TPaBMY M XUPYPIUUYECKYIO
oTIeparuio.

HecoorBercTBre Mex1y mOTpeGHOCTHIO B KHUC-
JIOPOJIE M €TO JIOCTABKOH MPU MOCTYTIEHUN OTPa3u-
JIOCD B TIOBBITIEHHBIX 3HaYeHUAX KO, mpakTuieckn
y Bcex noctpazasinx. Hopmammsarusa NI1O, k koH-
1y onepaiuu y 50% GOJBHBIX COMTPOBOKIATACH CHI-
sxeaneMm KOO, 1o pedepeHcHBIX 3HAYCHWH.

NUTO, x KOHILYy ollepanuyu CHU3WUJICS, OHAKO
BBIPAKEHHON JIEKOMIIEHCAI[UU KUCJIOPOIHOTO OaJiaH-
ca He TIPOM3OIILIO, TaK KaK OJIHOBPEMEHHO 3HAYUMO
causmicst ITIO,. MHTepecHO, 4T0 MMEUCH ciabbie
KOPPEJSAIUOHHBIE 3aBUCUMOCTH MEK/LY YPOBHEM Me-
tabosutoB 1 ITO, B koHIle oneparyn. Tak, 4eM Bbl-
e 6611 ypoBerb UTO,, TeM HUKe 3HAYEHUST TIIHKe-

The median DO,I was below the reference lim-
its, but it exceeded the critical level. The detailed
analysis demonstrated that 34% of patients had the
DO,I value lower than 320 mL/min/m’ at admission
into operating room in comparison with lower DO,I
values at 26% of patients after the surgery.

The VO,I value exceeded the normal limits in
76% of patients at admission. The VO,I values were
within the reference limits (tab. 3) after the surgical
intervention and at the end of ITT, but they exceed-
ed the normal limits in 36% of patients. It is possible
that the higher oxygen consumption resulted from
the previous oxygen debt or stress reaction to the
trauma and the surgery.

The lack of compliance between the oxygen
requirements and delivery at patients’ admission
into operating room was reflected in the increased
O,ER values in all patients. The normalization of
VO,Iin 50% of patients by the end of the surgery was
followed by a decrease in O,ER to reference values.

The DO,I values decreased by the end of the
surgery; however, there was no severe decompensa-
tion of the oxygen balance, because the VO,I level
significantly decreased at the same time. It should be
noted, that there were poor correlations between the
level of metabolites and DO,I by the end of the
surgery. For example, the higher the DO,I level was,
the lower the values of a glycemia (p=-0.311;
P=0.028) and the lactate level (p=-0.289; P=0.042)
became. The correlations between O,ER and oxygen
balance parameters were not revealed different
stages of the surgery.

The study demonstrated no positive correla-
tions between the ITT volumes and oxygen balance
by the end of the surgery. The correlation between
the large volumes of hemotransfusion and low values
of PvO, (p=-0.446; P=0.001) as well as low DO,I
values (p=-0.319; P=0.024) by the end of the surgery
was absolutely natural. The increase of the intraop-
erative ITT volume was followed by an increase of
glycaemia (p=0.534; P=0.049) and lactate (p=0.368;
P=0.009). The use of large volumes of colloid solu-
tions correlated with decreased CvO, (p=-0.419;
P=0.003), increased lactate (p=0.397; P=0.005) lev-
els and Hb drop (p=-0.398; P=0.005). Therefore, the
increase of the infusion volume of colloidal solutions
correlated with the increase of hemotransfusion
requirement (p=0.302; P=0.035), and the crystalloid
solutions infusion was related to the increase of
glycemia level (p=0.283; P=0.047) and FFP require-
ment (p=0.386; P=0.007).

The reverse correlation between arterial pH and
volumes of infusion solutions (for colloids p=-0.449;
P=0.001; for crystalloids p=-0.322; P=0.023) was
registered by the end of the surgery, that could be
easily explained by the existence of a large amount of
acid anions in the transfused solutions. The volume
of hemotransfusion, including the volume of donor
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mun (p=-0,311; p=0,028) u Tem MeHbllle YPOBEHDb
agakrara (p=-0,289; p=0,042). Koppemnsaiuii MexmIy
K90, na sranax onepaiuu u nmokasateassMu KUCJIO-
poaHOTOo GajlaHca Mbl He BbISBUJIN.

MpbI He BBISIBUIN Y TIOCTPAJABINNAX TTOJOKH-
TEJTHHBIX KOPPETSATNOHHBIX 3aBUCUMOCTEH MEKIY
obbemamu ITT 1 kucsopoHbiM OalaHCOM B KOHIIE
omeparun. COBePIIEHHO €CTECTBEHHONW OKa3ajiach
B3aUMOCBSI3b OOJIBIINX 00BEMOB TeMOTPaHCHY3UU €
HU3KUMHU TIoKazaTesnssMu PvO, B KOHIE omepannn
(p=-0,446; p=0,001) u nuskumu 3navenusimu UTO,
(p=-0,319; p=0,024). YBenuueHue oObeMa MHTPAO-
nepanrorHodl U'TT conpoBokaamoch OBBITIICHUEM
nokasareseii riukemun (p=0,534; p=0,049) u nakra-
ta (p=0,368; p=0,009). Vcnonb3oBatnue GOJIBITHX
00bEMOB KOJIJIOUIOB KOPPEIMPOBAJIO CO CHUKEHUEM
sHauenuit CvO, (p=-0,419; p=0,003), noBbicHIEM
suavenuii sakrata (p=0,397; p=0,005) u cuuKenvem
snauenniit Hb (p=-0,398; p=0,005). [Tostomy yBeJu-
yeHre MHGY3UN KOJJIOUIHBIX CPEl KOPPETUPOBAIIO C
HOBBIIIEHNEM TIOTPEOHOCTH B TeMOTpaHcy3uu
(p=0,302; p=0,035), a unbysuss KPUCTATIOUIHBIX
cpesl — ¢ poctoM nokazareseii rankemun (p=0,283;
p=0,047) u morpebrocTr B C31I (p=0,386; p=0,007).

CyiectBoBasia oOpaTHast KOPPEIAMOHHAs 3a-
BUCHUMOCTDh MeXAy BeawunHou pH apTepmanbHoOii
KPOBM B KOHIIe orepaiuu u obObeMaMu MH(Y3UOH-
HBIX cpe (/s kosounos p=-0,449; p=0,001; nusa
kpuctasionzsios p=-0,322; p=0,023), urto BHoIHE
00bICHUMO HainyreM OOJIBIIOrO KOJMYECTBA KUC-
JIBIX aHMOHOB B IIepejuBaeMbiX pactBopax. OO0bem
reMoTpaHcdysud, B TOM 4ucjae 00beM JOHOPCKUX
SPUTPOLMTOB, He ObLI CBS3aH C [IOKa3aTeJsSIMU KUC-
JIOTHO-OCHOBHOTO COCTOSTHUSI KPOBH.

O6bem UTT npesbiiiiai 00beM KPOBOIOTEPH B
2,25 (1,77; 2,68) paza. CBsi3u MeKIy 9TUM IOKa3are-
JIeM M XapaKTepUCTUKaMU KUCJIOPOJHOro OajiaHca
ObLIN HE3HAYMMbBIMIL

He BBISIBUIIN CTATUCTUYECKU 3HAUUMOI KOoppe-
JISIIMOHHONW 3aBUCUMOCTH MEXKIY TOKa3aTeTsIMU
Hb/Ht B koHIte omeparuu, 00bemMa reMoTpancdysun
n nurpaoneparnonsoit UTT.

Teuenune mocaeonEPaITMOHHOTO MEPUOIA OC-
goxuanIoch y 9 (18%) mocrpanasmux: y 1 60J1bHOTO
(2%) Gbua HEBMOHWYS, Y 5 60JbHbIX (10%) — rHOU-
HO-CeIITUYeCKUe OCJIOXKHeHusI, y 2 nanuenton (4%)
— 0CTpast CepAETHO-COCYANUCTAST HEJOCTATOTHOCTD, Y
1 6osbHOTO (2%) — TOCTTUIIOKCHYeCKast HIe(haTo-
natus. VI3 gaHHbIX TabJuIbl 4 BUAHO, YTO Y HOCTpa-
JABIINX C Pa3BUBIIMMUCS B TIOCTEOTIEPATTIOHHOM
Meprojie OCTOKHEHUSIMU YK€ B Hauyaje Omeparnu
ObUIM CTATMCTUYECKU 3HAYMMO MEHBIIMMU I0Ka3a-
tesin remorsiobuna, CH #, cOOTBETCTBEHHO, 10CTaB-
Ka Krcsoposa. Tak Kak Mpou3BOAUTENBHOCTD Cep/Ia
U JI0CTaBKa KHMCJIOPOAa ObLIM HUKE KPUTHYECKOIO
YPOBHS, 1e(UIUT TPAHCIIOPTA KUCTIOPOIA TIPUBOIIIT
K CHMJKEHMIO ero HoTpebJIeHMs U KUCJIOPOIHOM
JIOJIT3aT0JKEHHOCTH. BBICOKOE coepkaHue TIIOKO-

erythrocytes, was not correlated with parameters of
the blood acid-base balance.

The ITT volume exceeded the blood loss vol-
ume by 2.25-fold (1.77; 2.68). The relationship
between this parameter and the oxygen balance
characteristics were insignificant.

The study did not demonstrate any statistically
significant correlation between the Hb/Hct by the
end of the and the hemotransfusion volume, as well
as the intraoperative ITT volume.

There were the following complications in the
postoperative period in 9 (18%) patients: 1 patient
(2%) had pneumonia, 5 patients (10%) suffered from
purulent — septic complications, 2 patients (4%) had
acute cardiovascular insufficiency, 1 patient (2%)
had post-hypoxemic encephalopathy.

The data from table No. 4 demonstrated that
patients from the subgroup with the postoperative
complications exhibited significantly lower level of
Hb, CT and the oxygen delivery, respectively, at the
beginning of the surgery. But since the heart per-
formance and the oxygen delivery were below the
critical level, the oxygen transport deficiency led
to decrease of its consumption and subsequently to
the oxygen debt. The high level of blood glucose
was a «marker» of stress and carbohydrates metab-
olism disorders. Patients from the subgroup with
complications received significantly larger vol-
umes of infusion therapy, autoRBCs, donor ery-
throcytes, and FFP during the surgery and anes-
thetic support.

The low heart performance and the signs of the
«oxygen debt> (PvO, drop, significant increase of
blood glucose and a lactate levels (tab. 4)) persisted
in such patients even after complete hemostasis,
intensive treatment and the end of the surgery. These
data demonstrate that patients with the postopera-
tive complications were admitted into the operating
room with already existing severe deficiency of oxy-
gen transport and consumption. Furthermore, shock
developed in such patients, and it could not be cor-
rected by the end of the surgery in spite of high vol-
umes of infusion and transfusion therapy carried out
during the surgery including the return of autoery-
throcytes, transfusion of donor erythrocytes and
FFP. Based on the available data, the low heart per-
formance (CT) was the key factor contributing to the
shock persistence.

According to the above data, it may be con-
cluded that patients with postoperative complica-
tions had significantly more severe intraoperative
impairment of the oxygen transport and consump-
tion (tab. 4).

7 (14%) patients died in the postoperative peri-
od. The study demonstrated the correlation between
the lethal outcomes in the postoperative period and
the CI value at the end of the surgery (y’=42.881;
P=0.036).
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TaGauna 4. llokasaTeu EHTPAIBHOI FeMOMHAMHUKH, FOMEOCTA3a U [1aPAMETPOB HHTEHCHBHOM TEPANHHU Y OCTPA/IaB-
HIMX C HEOCJIOKHEHHBIM U OCJIO’KHEHHBIM T€UEeHHEM IOcIeonepaniuoHHoro nepuoaa [#=50; Me (25%; 75%)].

Table 4. The parameters of central hemodynamics, homeostasis and intensive care in patients with uncomplicated
and complicated course of the postoperative period [7=50; Me (25%; 75%)].

Parameters Values of parameters in groups P value
No complications Complications
CI, I stage L/min/m’ 2.88 (2.32; 3.38) 2.0 (1.83; 2.65) 0.022
CI, 1T stage L/min/m? 3.03 (2.83; 3.45) 2.65 (1.96; 2.97) 0.015
VO, I stage mL/min/m’ 187 (139.5; 257) 154 (130; 183) 0.012
DO, T, T stage mL/min/m’ 409 (292; 433) 270 (236; 357) 0.006
PvO,, IT stage mmHg 46 (34.7;58.3) 41.2 (32.8; 45.3) 0.047
TIb, T stage g/L 95 (79.5; 107) 90 (59.5; 108) 0.023
Glucose, I stage mmol /L 9.15 (6.35; 11.95) 14.95 (9.43; 21.95) 0.005
Glucose, IT stage mmol /L 8.45 (6.4;9.78) 18.45 (7.65; 20.3) 0.008
Lactate, IT stage mmol/L 2.9 (2.45; 4.43) 5.4 (2.53; 6.8) 0.012
Volume of ITT, mL 5865 (4404;7332) 8335 (6531; 10395) 0.001
Hemotransfusion, mL 768 (498; 1203) 1840 (1094; 2253) 0.008
Donor erythrocytes, mL 490 (336; 643) 938 (375;1318) 0.035
FFP, mL 600 (513; 866) 1515 (660; 1861) 0.002

ITpumeuanue. Values of parameters in groups — 3HayeHus mapamerpos B rpymmax; Complications — ¢ ociosxkHeHUsIMU; o — Ge3;
Volume of ITT, mL — o6bem undysuonno-rpanchysnonnoii Tepanuun, mi; Hemotransfusion — remorpancdysus; Donor erythro-
cytes — ponopckue apuTponnThl; FFP — cBexesamoposkennas niasma.

3bl B KPOBU CJIYKUJIO «MapKepoM» CTpecca U Hapy-
meHust MetaboJIM3Ma YIiieBoI0B. B TeueHue orepa-
U W aHECTe3WH MOCTPAJABIINE C OCIOXKHECHUSMU
HOJIyYa/id CTATHCTHYECKU 3HAYUMO OoJibiive obbe-
Mbl UH(GY3UOHHON TEpannu, ayTOIPUTPOKOMITOHEH-
Ta, IOHOPCKUX apuTporuToB u C3I1.

[Tocie BBITOTHEHWS TEMOCTa3a, MPOBEICHUS
WHTEHCUBHOU Teparuy W 3aBepPIICHUS ONeparuu y
MAIMEHTOB COXPAHSJINCh HU3Kas TPOU3BOJUTEIb-
HOCTD CEep/Illa U MPU3HAKK «KUCJIOPOTHON 3a/10JIKECH-
HOCTHY» — cHIKeHue PvO,, 3HAYNTENbHOE TIOBBIIIE-
HIE COJIEP/KAHUST TJIIOKO3bI U JIAKTaTa B KPOBU (TabL.
4). DU JlaHHbIE TTOATBEPKAAIOT TOT (haKT, UTO TAIH-
€HTBI, Y KOTOPLIX B MOCJECOIEPAITMOHHOM TIEPHOJIE
Pa3BWJINCH OCJOXKHEHUS, MOCTYNAIN B OIEPAIMOH-
HYIO YK€ C BBIPQKEHHBIM /Ie(DUIIUTOM TPAHCIIOPTa U
norpebJieHnst Kucsaoposa. Jlajee, HeCMOTpPst Ha MPO-
BOJIMMYIO BO BPEMS OIIEPAIlMU BBICOKOOOBEMHYIO MH-
(bysmonnyio u TpaHcdy3MOHHYIO Tepanuio, BKI0YA-
IONIYI0 BO3BpAT ayTO3PUTPOIIUTOB, ITEpeJUBaHUEC
nonopckux aputporutoB u C3I1, y mocrpagaBumx
Pa3BUBAJICS TIOK, KOTOPBIN HE y/IaBATIOCh KOPPUTUPO-
BaThb K KOHILy orepanuu. U, cyns 1mo uMeronmmcs
JAHHBIM, BEIYIIYIO POJIb B COXPAHCHUH ITOKA UTpasa
HU3Kas pousBouTebHOCTD cepyia (CI).

Ha ocHoBanuu BBINIENIEPEYUCTEHHOTO MOKHO
c/leNaTh 3aKJI0UYEHUE, YTO Y MOCTPAJABIIMX C pPa3-
BUBIIIUMUCS B ITOCJICONIEPAITMOHHOM MTEPUOJIE OCTOXK-
HEHUSIMH OTMeYaJl 3HAYUTETbHO OOJiee BhIPAKEH-
HbIe MHTPAOIIEPAIIMOHHBIE HAPYIIIEHUS TPAHCIIOPTA U
norpebiienust kucaoposa (tabi. 4).

B nocneonepannonHom mnepuone ymepau 7
(14%) nocrpagaBmiux. BpisiBuin Haauyue CBsI3U
MEXKy JIETATbHBIMU MCXOJJAMH B TIOCTCOTIEPAIINOH-
HoM tniepuozie u BesmunHoii CU B KoHIle orepaiuu

(=42,881; p=0,036).

Conclusion

The average values of system hemodynamic
parameters in patients with injuries of abdominal
cavity organs complicated with massive hemorrhage
did not reflect the severity of patients' state at
admission into operating room. The signs of hypov-
olemia in the form of CVP drop, moderate tachycar-
dia, arterial hypotension with a normal vascular tone
and cardiac output were observed. The hemodynam-
ic parameters have improved after surgical arrest of
bleeding and intraoperative correction of hemor-
rhage. This means that HR approach the normal val-
ues, systolic BP and CVP values increase, CI values
remaine stable, however increase of SVRI are becom-
ing evident the same time, thus indicating the exces-
sive increase of the vascular tone.

The severity of the patients’ state at admission
into operating room could only be determined based
the oxygen balance parameters (high VO,I and
0,ER, and low SvO,) These data demonstrate that
patients experience a severe episode of respiratory
and /or circulatory hypoxia at the moment of trauma
which is compensated, and the patients exhibit labo-
ratory signs of «oxygen debt».

The alterations of compensatory-adaptive
mechanisms of aerobic metabolism persisted on the
background of higher VO,I values by the end of the
surgery were confirmed by the increased O,ER val-
ues, low CvO,, PvO, and SvO, values.

The patients with trauma of abdominal organs
and massive blood loss, who developed postoperative
complications, were admitted into operating room
with existing severe impairment of oxygen transport.
Such patients remained in the shock state in spite of
high volumes of infusion and transfusion therapy car-
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3akiaoueHue

Y TocTpaZiaBIiuX ¢ TMOBPEKICHUSIMU OPTaHOB
OPIOIIHON TIOJIOCTH, OCTIOKHUBITUMUCS MACCUBHOM
KPOBOIOTEPEH, Ha MOMEHT TIOCTYIIJICHUS B OTI€PaIiy-
OHHYIO TOKa3aTeJu CUCTEMHON TeMOIMHAMWKU He
OTPaKAIN TKECTU cocTosgHUSA. OTMevuaan mpru3Ha-
KU ruroBojieMun B Buze cHmxkenus 1B/, ymepen-
HBIX TaXWKap/IUN W apTepPUATbHON TMIIOTOHUU TIPU
HOPMAJIBHBIX COCY/IUCTOM TOHYCE U CEPACYHOM BbI-
6poce. Tlocjie XUPYPTUUECKOI OCTAHOBKU KPOBOTE-
YEHWS] U MHTPAOTIEPAIIMOHHON KOPPEKIIUU KPOBOTIO-
TEpU TIOKA3aTeJM TEeMOAMHAMUKN YJIYUITUIUCh —
npubausuiach k Hopme YCC, nosoicuimch AJlcp. u
LB/, ocraBaicst ctabunbibiv CH. B 10 ke Bpems
Habrroganu nossiienne MOTIICC, ykasbiBatolee Ha
Ype3MepHOe YBEJUYCHHE COCY/TUCTOTO TOHYCA.

B MOMEHT mocTyrnieHusi B ONEPAMOHHYIO TS-
JKECTh COCTOSHUA TIOCTPAIABIINX OTPAKATHA UCKIIIOUH-
TEJILHO MOKA3aTeN KUCJIOPOIHOTO GalaHCa — BBICOKIE
NII0, u K30,, u Huskoe SvO,. ITU CBUIETEIBCTBO-
BAJIO O TOM, UTO B TIEPUO/] TPABMBI ITOCTPA/IABIITHUE TIe-
pEeHeC/IN TIKeIbIN 3MU30]1 ABIXaTeAbHON 1/UIN [TUP-
KyJSTOPHOU THUIOKCUU, KOTOpas K MOMEHTY
HOCTYIJIEHUST B OIIEPAIIMOHHYIO ObLIIa KOPPUTUPOBA-
Ha, U TIOCTPaJIaBIINe MMeU JaDOPAaTOPHBIE TIPU3HA-
KU <KHCJOPOTHOM 3a/I0JKEHHOCTH .

K 3aBeprennto oneparuu Ha hoHe GoJiee BbICO-
kux 3navennii 110, y mocTpasaBiimx cOXpaHsioch
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ried out during the surgery including the return of
autoerythrocytes, transfusion of donor erythrocytes
and FFP. The low heart performance (CI) was the key
factor contributing to the shock persistence. The study
demonstrated the correlation between the lethal out-
comes in the postoperative period and the CI value at
the end of the surgery (y*=42.881; P=0.036).

HalpsKeHe KOMIIEHCATOPHO-IIPUCIIOCOOUTENbHBIX
MEXaHM3MOB MOJIEePKaHUS ad9POOHOTO MeTaboJIM3-
Ma, Ha UYTO YKa3bIBaJIM ITOBBIIIEHHbIE 3HAYEHUS
K90,. nuskue znauenusi CvO,, PvO,, SvO,.
[TarreHTHI ¢ TPABMOI OPraHOB GPIOIIHOI TIO-
JIOCTH M MacCCHUBHOHN KpOBOIOTepeil, y KOTOPBIX B
[IOCJIEOTIEPAIITMOHHOM TIEPUO/IE PA3BUJINUCH OCJIOK-
HEHWSI, TIOCTYIAJIM B OTIEPAIUOHHYIO C BbIPAsKEHHbI-
MU HapylIeHUsIMU TpaHcopTa Kucjaopojaa. Hecmo-
TPsi Ha TPOBOJMMYIO BO BpeMs Ollepaluu
BBICOKOOOBEMHYIO UH(DY3UMOHHYIO U TPaHCHY3UOH-
HYIO TepaIuio, BKJIIOYAIOINLYIO BO3BPAT ayTO3PUTPO-
IIUTOB, TIEPeJIMBAHUE JJOHOPCKUX IPUTPOIUTOB U
C3II, nocTpasaBiiime 0CTaBaJIUCh B COCTOSTHUM 110~
Ka, BEJYIYIO POJIb B COXPAHEHUN KOTOPOTO Urpajia
HU3Kasl TTPOU3BOJAUTENBLHOCTD cepjila. BbisgBiieHO
HAJIMUKME CBSI3U MEXK/y JIETAJIbHbIMU HMCXOJaMU B
rocJjeorepamoHHom nepuojie u Bejguuunon CU B
KOHIle OTepaliuu y JJaHHOW KaTeropuu MoCTpajaB-

mux (y*=42,881; p=0,036).
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