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Pe3rome

KpoBomnoTepe Bceraa COIMyTCTBYET KOATYIONATHsI, a ee TpaHc(opManus B CHHAPOM THUCCEMUHUPOBAH-
HOT'0 BHYTPUCOCYAUCTOTrO CBepThIBaHUA (IBC-cuHIpOM) cBsI3aHa C HOBBIIIIEHHBIM YPOBHEM 3a00J1eBaeMo-
CTU 1 CMEPTHOCTH.

Iless uccienoBanusa. OxapakTepu3oBaTb 0COOEHHOCTH pa3BUTHs U TeueHus1 [IBC-cuHApOMa Ipu Kpo-
BOTEYEHMUSIX, a TAKKE BBISIBUTH OCHOBHBIE ITPEIUKTOPHI €T0 (POPMUPOBAHUA IIPU OTIEPAaTUBHBIX BMeIllaTeIh-
CTBax y JieTell C OHKOJIOTUYECKUMU 3a00JIeBaHUSIMU.

MarepuaJjbl 4 MeTObI. PETPOCIIEKTUBHOE HCCJIEIOBAHNUE Y IeTell B BO3pacTe 0 18 JIeT ¢ OHKoJIoTnYe-
CKUMHM 3a00/IEBAHUSMH, TTOJTYYABIINUX XUPYpPrudeckoe jgedenHre B nepros ¢ 2017 mo 2019 roger. OTobpanu
JleTell, MOJTyYaBIINX FeMOTPaHC(Py3UU U reMOCTAaTUIECKYIO TEPAIIHUIO TPU MHTPAOTIEPAIMOHHOM KPOBOTEYe-
uue. [TosryaeHHYI0 KOTOPTY (1=207) pasiesnu Ha JBe TPYIIIbI C UCIIOIb30BaHUEM MOAN(PUIIMPOBAHHON CH-
creMmbl otteHKH ISTH: netu ¢ JIBC-cunnpomom (n=59), 6e3 IBC-cuuapoma (n=148). IIpoBesiu cpaBHEHUE Jie-
MorpapuvecKux, KIMHNYECKUX U JaDOPaTOPHBIX (PaKTOPOB MEKAY rpylIamMu. B okoHYaTeTbHYIO MOJEb
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MHOTO(AKTOPHOU JIOTUCTHYECKOHN PErPeCCUU BRJTIOYNJIU PU3HAKY, KOTOpbIe ObLTH 10 pa3BuTusi JIBC-cuH-
JpoMa Ha 2-e CyTKU II0CJIe OIlepaniiy 1 OB OTOOPaHEI B pe3ysisraTe oqHo(MaKTOpHOTro aHammaa (p<0,05),
nMes MeHee 10% IpOIyIIeHHbBIX JaHHBIX ¥ OBIN KIMHUYECKH ITPaBI0Io00HBIMA. TOYHOCTH IIPOTHO3H-
poBaHUA MHOroaKTOPHOU MOJeJIM IIPOBEPUJIN 110 aHAIU3Y IIoIany rnog kpusoii ROC.

Pe3ysibraThl. YcTaHOBUIIH, 9YTO [IBC-CHHAPOM Y JeTell C OHKOJIOTHYECKIME 3a00JIeBaHUSIMHI YaCTO pas-
BUBAETCS IIPU OTePaIHsX B 001aCTH 3a0pIoIHHOTO TpocTpancTBa (OR=2,09 [1,07; 4,05]; p=0,03) u neyeHn
(OR=3,86 [1,72; 8,67]; p=0,001). [TostmopranHas HegocTarouHOCTh ([IOH) 6bL1a 60JTEE TAKETOHN 1 OBbLIA TIPET-
CTaBJ/IeHa JIETOYHOM, Ie4eHOYHOU U [TI04e4YHOH Hel0CTaTOYHOCThIO B IPYIIIIe C BbIsABJIeHHbIM J[IBC-cunapo-
MoM. Pazsurtue [IOH conpoBoskaanoch CHUsKeHHEM II0Ka3aTeslell TkaHeBOU nepdysuu u pocrom D-numMepa.
BeposATHOCTH BBISIBJIEHHS OCTPOTo TpoMb03a ITocJIe onepariiy Obi1a B 4,5 pasa BbIIIE B TPYIIITE TAFEHTOB
¢ JIBC-cunnpomowm, ueM B rpymre 6e3 [IBC-cungpoma (OR=4,5 [1,4; 14,3]; p=0,01). 90-1HeBHAasI BBIKUBae-
MOCTB COCTaBHJIA B TpyIIIe marnueHToB ¢ JIBC-cuaapomom — 84,41+6,49% [71,69%; 97,13%], a B rpymre 6e3
JBC-cunnpoma — 96,22+3,12% [90,1%; 100%]. MHOTO(aKTOPHBIN aHAIU3 TTOKA3aJI, YTO BO3PACT MeHee 8
JIeT, KOJIMYIECTBO TPOMOOITOB MeHee 150X10°/ 71, rTHIToKaIbIeMysi MeHee 1 MMOJTB /I ¥ TIepHOJ UHTpaoIIe-
panroOHHON KPUTHYECKOH TMUITOTOHUY O0JTee 25 MUHYT SIBJISIOTCS ITpeAuKTOpamMu passurusi [[BC-cuampoma
nocJjie onepanuu. ROC-ananus rnokasas IpeBOCXOJHOe KauyeCTBO I10JIy4eHHON IPOrHOCTUYEeCKO Mozen
(AUC=0,94 [0,9; 0,97]).

3akjroueHue. Y eTell ¢ OHKOJIOTHYECKIME 3a00JIeBaHUAMU, IPU HAJTUINN KPOBOTEYEHHs, KOATysI0-
IIaTHsA B II0CJIe0epalliOHHOM Ilepuoje TpaHchopmupyercs B [IBC-cUHIPOM, IPOTEKAIOIINHN KINHUYECKU
C pasBUTHEM OPTraHHOHN HEJOCTATOYHOCTH. Bo3pacT MeHee 8 JieT, KOJIMYECTBO TPOMOOIIMTOB MeHee
150X10°/J1, TUIIOKaJIbIIIeMUsI MeHee 1 MMOJIb/JI ¥ IIepUOJ; UHTPAOIlepallMOHHON KPUTUYECKOM I'NIIOTOHUN
6o0J1ee 25 MUHYT SIBJISTIOTCA TIpequKTopamMu passutus JIBC-cuanpoma. Kpalitaum BeipaskeHueM JIBC-cuH-
JpoMa «OpPraHHOTO THIIa» SIBJISETCS IMPOTPECCHPOBAHME TPOMOOTHYECKOTO CHHIpOMA [0 peanu3amiuu
OCJIO;KHEHHI, YITPOKAIOIINX KU3HHU, YTO U yMeHbIaeT 90-THeBHYIO BbIKUBAeMOCTb Ha 12%.

Kanaroueswte crosa: CuHaPOM auccmel-tupoeam-toao enympucocyaucmozo ceepmboleaHus; NOAUOPSAHHAA He-
docmamouHocmy; KposomedeHue; OHkJoZudecrue 3a50.7l€6aHuﬂ,’ mp0M603; roazyaonamus

Summary

Coagulopathy always accompanies blood loss, and its transformation into disseminated intravascular co-
agulation syndrome (DIC) is associated with increased morbidity and mortality.

Objective: to characterize the features of the development and course of DIC during bleeding, as well as
identify the main predictors of its formation during surgical interventions in children with oncological dis-
eases.

Material and Methods. A retrospective study of children under 18 years of age with oncological pathology
who received surgical treatment for the period from 2017 to 2019 years. Children who received blood transfu-
sion and hemostatic therapy with intraoperative bleeding were selected. The resulting cohort (n=207) was di-
vided into two groups using the modified ISTH assessment system: children with DIC (n=59), without DIC
(n=148). Demographic, clinical, and laboratory factors were compared between groups. The final model of
multivariate logistic regression included signs that were before the development of DIC on the second day
after the operation and were selected as a result of univariate analysis (P<0.05), had less than 10% missing data
and were clinically plausible. The prediction accuracy of the multivariate model was checked by analyzing the
area under the ROC curve.

Results. DIC was found to develop often in children with cancer during surgical operations in the retroperi-
toneal space (OR=2.09 [1.07; 4.05]; P=0.03) and liver (OR=3.86 [1.72; 8.67]; P=0.001). Multiple organ failure
(MOF) was more severe and was represented by pulmonary, hepatic and renal failure in the group with iden-
tified DIC. The development of MOF was accompanied by a decrease in tissue perfusion and an increase in
D-dimer. The probability of detecting acute thrombosis after surgery was 4.5 times higher in the group of pa-
tients with DIC than in the group without DIC (OR=4.5 [1.4; 14.3]; P=0.01). 90-daily survival was 84.41+6.49%
[71.69%; 97.13%] in the group of patients with DIC, and 96.22+3.12 [90.1%; 100%] in the group without DIC.
Multivariate analysis showed that age less than 8 years, platelet count less than 150X10°/1, hypocalcemia less
than 1 mmol/l and the period of intraoperative critical hypotension for more than 25 minutes are predictors
of the development of DIC after surgery. ROC analysis showed excellent quality of the obtained predictive
model (AUC=0,94 [0,9; 0,97]).

Conclusion. In children with oncological diseases, in the presence of bleeding, coagulopathy in the post-
operative period is transformed into a DIC-syndrome, proceeding clinically with the development of organ
failure. Age less than 8 years, platelet count less than 150x10°/1, hypocalcemia less than 1 mmol/L and a period
of intraoperative critical hypotension of more than 25 minutes are predictors of the development of DIC. The
extreme expression of the «organ» type DIC is the progression of thrombotic syndrome to life threatening com-
plications, which reduces the 90-day survival by 12%.

Keywords: disseminated intravascular coagulation syndrome; multiple organ failure; bleeding; oncological
pathology; thrombosis; coagulopathy
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BBenenue

KpoBomnorepsi BHOCHUT 3HAYNTEJIbHBIN BKJIA]
B CMEPTHOCTH IIPH JIIOOBIX BUAAX XUPYPTUUYECKUX
BMeIIaTeJ/IbCTB, 3a CUeT Pa3BUTHUS U IIPOTPeCCUpO-
BaHUsA CUHAPOMA IOJNOPTraHHON HEJ0CTAaTOYHO-
ctu (CIIOH) [1]. CmepTHOCTB OoT CIIOH BBICOKA 1,
II0 pe3ylbraTaM pas3JIMYHBIX HCCJIeJ0BaHUH,
KoJIe0JIeTCs B MIIUPOKUX pefesiax: oT 44 mo 50% y
B3pOCJIbIX U € 11 10 54% — y neguaTpudeCcKux
60spHBIX [2]. Tepanus NHTpaoNepaiOHHOM KPo-
BOIIOTEPU B TOHMMAaHWU KJIMHUIMCTOB aCCOLNH-
pyeTtcsi ¢ Tpancdysuei 60JabI10r0 06 bemMa remo-
KOMIIOHEHTOB U MH(PY3MOHHBIX CpeJ] 32 KOPOTKUH
IIPOMEKYTOK BPEMEHH, UTO caMo 110 cebe HeceT
PUCK OCJIOKHEHUH U ABJISAETCS OJHUM U3 haKTo-
POB IpOrpeccupoOBaHMA IOJINOPTaHHON Hel0CTa-
TOYHOCTH U BBICOKOU cMepTHOCTH [3]. Koarymoma-
TUsI BCerjga COIyTCTBYeT KPOBOIIOTEpe, a ee
TpaHchopManysa B CHHAPOM TMCCEMUHIPOBAHHO-
0 BHyTPUCOCYAUCTOIO cBepThiBanusa ([IBC-cun-
JpOM) CBsI3aHa C yBeJIMYeHUEeM YPOBHS CMEPTHO-
ctu Ha 10-15% [4, 5].

XOpOoIIo U3BECTHO, YTO JETU C OHKOJIOTUYe-
CKMMH 3a00/1€BaHUSAMU UMeIOT (POHOBBIE TeMaTo-
JIOTUYeCKUe U3MeHeHNs, KOTOpbIe IIPU YCIOBUU
MUHUMaJIBHOT'O 9K30 (9H/10)TeHHOT'0 BO3/IeHCTBUA
MOTYT TPaHC(OPMUPOBATHCS B TsAKeJIbIE, ITPe]I-
CTaBJAKIIAE Yrpo3y IJIS SKU3HU, COCTOSHUS.
JBC-cuHIpPOM — OHO M3 TAKUX COCTOSTHUH, KOTO-
poe Bcerga pasBUBAETCS BTOPUYHO II0 OTHOIIE-
HUIO K Pa3JIMYHBIM 0A30BBIM PacCTPOMCTBaM [6].
Eme B 2009r. Levi M. onmcaJi mogxoabl K Tepanuu
IBC-curmpoma, 06paTuB BHUMAaHUE HA PA3JTAYUST
ero KIMHnYeCcKux TumoB [7]. B 2012 romy Wada H.
et al. cdpopmynupoBas yeTbipe naTo(PU3NOTOTHU-
yeckux tura JIBC-cuaapoma. VX pasnanaus cTpo-
ATCA Ha MHTEHCUBHOCTH IIPOIECCOB THIIepKOary-
gaanmuu u o ranepudpuHosmsa  [8].  Ilpm
OJIMHAKOBOU CHJIe IIPOIECCOB THUIIePKOATYIAIINN
1 runepubOpUHOIN3a pa3BUBAETCsI MaCCUBHOE
Kposoreuenue. Itor tull [IBC-cuHapoma Ha3bIBa-
eTCs «MCTOIIAIONINM» B Ha0JII0/JaeTcs y mareH-
TOB C HEKYIIMPOBAHHBIM KPOBOTEUYEHNEM I10CTIe
OOIIMPHBIX XUPYPTrUYECKUX ONeparui uian mpu
akymiepckoi marosioruu. [Ipu mpeobsamaHumu
TUNEPKOATY/IAIMM  OCHOBHBIM  CHMIITOMOM
AIBJISIETCSI OPraHHas HeJ0CTaTOYHOCTh. JTOT TUIL
OBC-cuHapoMa  Ha3bIBaeTCA «OpraHHbIM»
(«TUTIepROATYIAIIMOHHBIM» UJIA «TUTO(PUOPUHO-
JINTUYECKUM») U 4acTo Ha0JII0jaeTcs Ipu nHpexk-
IIMOHHOW TIAaTOJIOTMM U TpaBMe, B TOM YHCJIE
xupyprudeckoit. Korga moMmHHUpyeT Iporiecc
rurniepubpPUHOIN3a — Pa3BUBaAETC KpoBOTeUe-
Hue. Jror Tun JIBC-cuHOpoma Ha3bIBaeTcs
«runepprOpUHOIUTHYECKUM» 1 YaCTO HaOJTI0/a-
eTcsl y TAIMeHTOB C JIeMK03aMu, aKyIIepCKOn
MaToJIOTHEN, aHEBPU3MOI aopThl. [Ipu ciraboctu
IIPOIIECCOB TUIIEPKOATYIAINN U TuIephuOpPUHO-

Introduction

Blood loss largely contributes to mortality in
any type of surgery due to development and pro-
gression of multiple organ failure (MOF) [1]. MOF-
related morbidity is high and, according to different
studies, varies between 44 and 50% in adults and
between 11 and 54% in pediatric patients [2]. To cli-
nicians’ opinion, the intraoperative blood loss ther-
apy is associated with transfusion of a large volume
of blood components and infusion media for a
short period of time, which alone bears the risk of
complications and is a factor of multiple organ fail-
ure progression and high mortality [3]. Coagulopa-
thy always accompanies blood loss and its transfor-
mation into  disseminated intravascular
coagulation syndrome (DIC) is associated with
10-15% increase of morbidity [4, 5].

It is well known that children with oncological
diseases have background hematological distur-
bances, which, in case of minimal exo(endo)-
genous action, might transform into severe life-
threatening conditions. DIC is one of such
conditions that is always secondary to various base
disorders [6]. As early as year 2009, Levi M. de-
scribed approaches to DIC therapy pointing out
differences between its clinical types [7]. In 2012,
Wada H. et al. worded four pathophysiological
types of DIC. Their differentiation is based on the
intensity of hypercoagulation and hyperfibrinolysis
processes [8]. When hypercoagulation and hyper-
fibrinolysis are equally strong, massive bleeding de-
velops. This type of DIC is called ‘exhausting' and is
observed in patients with non-reversed bleeding
after major surgeries or obstetric pathologies.
When hypercoagulation dominates, the main
symptom is organ failure. DIC of this type is called
‘organ’ (‘hypercoagulative’ or ‘hypofibrinolytic’)
and is frequently observed during infection
pathologies and injuries including surgical. When
hyperfibrinolysis dominates, a bleeding develops.
DIC of this type is called ‘hyperfibrinolytic’ and is
frequently observed in patients with leukemia, ob-
stetric pathologies, and aortic aneurism. When the
hypercoagulation and hyperfibrinolysis processes
are weak there are almost no clinical symptoms,
though hemostasis disorders can be identified in a
laboratory. DIC of this type is called ‘asymptomatic’.

In case of an acute intraoperative blood loss, at
first we can speak only about presence of coagu-
lopathy, i.e. hypocoagulation caused by thrombo-
cytopenia, coagulation factors’ deficit, and dilu-
tion [9]. In the very beginning, there is no
microthrombosis or multiple organ failure. Addi-
tional factors are required for them to develop: se-
vere hypoxia, shock, a major surgical injury, massive
blood transfusions, hypothermia, hemolysis, co-
morbid infection, impaired platelet adhesion and
aggregation due to progressing anemic syndrome,
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||
JIM3a HeT MOYTU HUKAKUX KIMHUYeCKUX cuMnTo- | metabolic and electrolytic disorders such as meta-
MOB, XOTsI HapyIIeH!sI CUCTeMBI reMocTa3a j1abo- | bolic acidosis, hypocalcemia, and hyper-

paTtopHo onpeaessioTcsa. IToT Tun /IBC Ha3bIBa-
eTCs «ACUMIITOMHBIM».

[Ipu ocTpoit UHTpaonepaOHHON KPOBOIIO-
Tepe U3HA4YaJIbHO Mbl MOKEM TOBOPUTH TOJIBKO O
HaJIMYUU KOATryJIOIaTUH, TO €CTh O TUIIOKOATYJIs-
Y, BBI3BAHHOU TPOMOOIIUTOTIEHUEH, TepUIIH-
TOM (paKTOPOB CBepPThIBAaHUA W AuUjOIHen [9].
MwukpoTpoM603 U TOJHOpPTaHHAs HeIOCTaTOY-
HOCTb M3HA4YaJbHO OTCYTCTBYIOT. /|15l UX pa3Bu-
THSA TPeOYIOTCA [OTOJHUTETbHBIE (AKTOPHL:
TsOKeJIasi THIOKCH S, IIIOK, O0IITMpPHAs XUpyprude-
CKasi TpaBMa, MaCCUBHBIe reMoTpaHCc(y3UH, TUII0-
TepMHsi, TEMOJIN3, NIPUCOEIUHEeHEe BTOPUYHOU
WHQEeKINY, HapylleHus aaresud U arperanuu
TPOMOOITMTOB 3a CYET TPOTPECCUPOBAHNS AHEMU -
YeCKOTO CHHAPOMA, MeTaboJIMYeCKIE U 3JIEKTPO-
JINTHbIE U3MEHEHMUs], TaKNe KaK MeTaboJIMIeCcKui
auua03, TMNOoKaNblieMUsa U runepxjaopemMud [10].
[Tpu 1OJTHOIIEHHOM 1 CBOEBPEMEHHOM XUPYPIHU-
YeCcKOM IreMoCTa3e U a/IeKBaTHOU 3aMeCTUTeJb-
HOMU Tepalluu pa3BUTHUS IIOJIMOPTaHHOUN HeJ0CTa-
TOYHOCTH He Impoucxogut. Ilpu peanusanun
JOTIOJTHUTEJbHBIX (PaKTOPOB IPOUCXOAUT yBe-
JMYeHre KOHI[eHTpauuy TpoMOWHA, CHCTEMHAs
aKTUBaIus U rnorpediieHne «pakToOpoB-cyoCTpa-
TOB», aHTUKOATYJISTHTOB U TPOMOOIIUTOB, 0Opa-
3y10TCsA GUOPHUHOBBIE TPOMOBI, KOTOPBIE OJIOKM-
PYIOT cUCTeMy MUKPOIUPKYIsanuu. [locsae atoro
3aITyCKaeTcs Ipoliecc runepGuOpPUHOIIN3a, KOTO-
pBIil criocobeH TPUBECTH K KPOBOTEUYEHUIO.
[ToaToMy, 0CHOBHOI MOP(0OJIOTUUECKOU XapaKTe-
pucrtukoit JIBC-cuHapoma siBJssieTcss obpa3oBa-
HHE TPOMOOB B MUKPOIMPKYJISTOPHOM pYCJIE,
NIPUBO/Jsillee K CHUKEHUIO JOCTABKU KUCI0POIA
K KJIeTKaM U TKaHsIM, YTO U SIBJISIETCS IPUYNHON
passurus Tsiskesoro CITOH [11].

[eJsb uccae0BaHms — XapaKTEPUCTUKA OCO-
OeHHOCTe! pa3BUTHUSA U TEYEHUs], & TAKKE BBISIBJIE-
HHUEe OCHOBHBIX HPEIUKTOPOB (HOPMUPOBAHUSA
HOBC-cunapoMa Npu KpPOBOTEUEHHUSIX BO BpeMs
XUPYPIUYECKUX BMellaTeIbCTB y JeTell ¢ OHKOJIO-
rU4ecKuMU 3a0osieBaHuAME. HeoOXomuMocCTh mpo-
BeJIeHUsI JAHHOTO WCCJIEIOBaHUSA OOyCJIOBJIEHA
OIIEHKOU 9(p(DEKTUBHOCTH CYIIeCTBYIOIIEl aHeCTe-
3MOJIOTUYECKOM TEXHOJIOTHH 00eCcIieyeHusi onepa-
WA y JeTel C OHKOJIOTMYECKUMU 3200/ IeBaHUSIMU.

MarepuaJ 1 MeTobI

[TpoBesn peTpoCIeKTUBHOE 0OCEepBaIIOHHOE HC-
cjlefloBaHMe. Y BCeX NTAIlMeHTOB U UX 3aKOHHBIX IIpe[-
craBuTesiell B3siM MHGOPMUPOBAHHOE COIVIacue Ha
XpaHeHHe, cO0p 1 06padOTKY METUIINHCKUX TaHHBIX, B
TOM YFHICJIEe B UCCJIEJOBATENIbCKUX [eJIsIX. [IybmuKyemas
nHpOopManusA 00e3/TUYeHa, STHYECKHe IIPUHIUTIBI CO-
Osr071eHb1. B ricciemoBaHme 0TOOpasIH TaHHBIE JeTel 0
18 J1eT C OHKOJIOTUYECKUMU 3a00JIeBaHUSMH, ITOTYINB-
mux xupyprudeckoe jsedenne B PI'bY «HMUAL] IO

chloremia [10]. Full-value and timely surgical he-
mostasis and adequate replacement therapy
prevent development of MOE Implementation of
additional factors leads to increased thrombin con-
centration, systemic activation and consumption of
‘substrate factors’, anticoagulants and platelets, for-
mation of fibrin thrombi that block microcircula-
tion. Thereafter, the process of hyperfibrinolysis is
triggered, which can result in a hemorrhage. There-
fore, formation of thrombi in the microcirculation
bloodstream resulting in reduced oxygen deliver to
cells and tissues and causing development of severe
MOF is the main morphological feature of DIC [11].

The purpose of this study is to characterize the
features of the development and course of DIC dur-
ing bleeding, as well as identify the main predictors
of its formation during surgical interventions in
children with oncological diseases. The study rele-
vance is related to efficacy assessment of the cur-
rent anesthetic techniques of supporting surgery in
children with oncological diseases.

Materials and Methods

A retrospective observational study has been car-
ried out. Informed consent to medical data keeping,
gathering and processing including research purposes
was obtained from all lawful representatives of children
under the study. The published information was
anonymized, the ethical principles were observed. Chil-
dren under 18 years of age with oncological pathology
who received surgical treatment in Federal State Budget-
ary Institution, The Dmitry Rogachev National Medical
Research Center for Children’s Hematology, Oncology,
and Immunology, the Russian Health Ministry, for the pe-
riod from 2017 to 2019 years were chosen for the study
(n=2036). The exclusion criteria included absence of an
intraoperative hemorrhage that required use of blood
components; a preoperative hemorrhage that required
blood component therapy and preoperative DIC; preop-
erative antiplatelet and/or anticoagulant therapy; con-
firmed preoperative infection complications of bacterial
or fungal origin such as a catheter-related blood and uri-
nary tract infection, pneumonia (CPIS>6), neuroinfec-
tions; resuscitation measures 30 days before surgery;
MLV and/or inotropic support 7 days before surgery;
presence of decompensated heart failure (Class IV ac-
cording to modified Ross classification) and/or one of the
following factors: left ventricle ejection fraction <55%,
TAPSE <17 mm, non-resolved congenital heart defect,
or stunt-dependent systemic-pulmonary blood circula-
tion, pulmonary hypertension (Ppa>35 mmHg); severe
liver failure: PELD (Pediatric End-Stage Liver Disease)
score over 20 in children under 12 years of age and MELD
(Model of End-Stage Liver Disease) score over 20 in chil-
dren older than 12 years of age); Failure stage and a
higher stage according to pRIFLE. The resulting cohort
was split into groups of patients: the 1%t (main) group in-
cluded children with DIC on postoperative day 2, the 27
(control) group included children without DIC. Patients
for whom there were no data to diagnose DIC on postop-
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uM. [iImutpusa PoraueBa» Munsapasa Poccnu 3a mepuof,
¢ okTsAOps 2017 mo okTAOpH 2019r (n=2036). Kpure-
PpUAME HCKJIIOUEHUS OBLIHN: OTCYTCTBHE WHTpPaoIepa-
IIMOHHOTO KPOBOTEYEHMsI, TPEOYIOIIET0 MPIMEHEeHU
reMOKOMIIOHEHTOB; HaJIuure KPOBOTeUeHusI O ollepa-
1w, Tpebyrollee MPoBeleHNsI TeMOKOMITOHEHTHOH Te-
pamuu u JIBC-cmHapoMa; IpueM aHTHAarperaHToB
1/WUJIM QaHTUKOATYJISIHTOB [0 Ollepalliy; HaJu4uue 10Ka-
3aHHBIX NH(EKIINOHHBIX OCIOKHEHHH OaKTepHuaJTbHON
WJTA TPUOKOBOM 9THOJIOTUH JI0 OIIEPAIIFH, TAKIX KaK Ka-
TeTep-aCCOLMUPOBAHHble HH(EKIUuN KpPOBOTOKA U
MOYEBBIBOIAIINX MTyTel, mHeBMOHUs (CPIS>6 6a110B),
HellpouHpeKIuy; IpoBeeHHble peaHuMallOHHbIe Me-
ponpusitus 3a 30 mHel 10 onepanuy; poseaerue MBJI
¥/WJIM THOTPOTTHOM MOJIepIKKY 3a 7 AHEH 10 orepa-
1IUY; HAJTUYXE JEKOMIIEHCUPOBAaHHOM Cep/IeYHOM HeJl0-
craroyHoctu (Kmacc IV mo mogudunmpoBaHHO# KJiac-
cupurkanuu Ross) u/uam OJHOro U3 CJAESYIOIIUX
¢axTopoB — pakIMy BEIOPOCA JIEBOTO SKETYI0YKA
<55%, TAPSE <17 mm, Hajin4re HEKOPPErupoBaHHOIO
BPOYKJIEHHOTO II0POKA cepJlia UK IIyHT-3aBUCUMOI0
CHUCTEMHO-JIETOYHOT'0 KPOBOTOKA, JIETOUHOU TUIIepTeH-
3um (Pna>35 mmHg); Hanu4ue TAKeJI0H IedeHOYHON
HemocTraTo4HoCTH (OoJsee 20 H6astoB 1Mo mkaae PELD
(Pediatric End-Stage Liver Disease) y geTeii 1o 12 jiet u
no mwkane MELD (Model of End-Stage Liver Disease) y
nmeTel mocsie 12 JieT); ctaguu HeocTarogHocTh (Failure)
u BoIie 1o mxkase pRIFLE. ITocsie npruMeHeHns JaHHbIX
KpUTepUeB MOJTyYeHHYI0 KOIOPTYy pa3fesu/yd Ha JiBe
TPYIIBI NAUEHTOB: 1-5 rpymnmna (OCHOBHAsA) — JEeTHU C
JBC-cuHApOMOM Ha BTOPBIE CYTKH I1OCJIE OIlepaIuy, 2-1
(koHTpOBHAST) — 6€3 JIBC-cuuapoma. [1pu aToM manm-
€HTEHI, ¥ KOTOPBIX He OBIJI0 JaHHBIX AJI OIeHKU HaJIH-
uust uay orcyTcTBuA JIBC cuHApOoMa Ha 2-e CyTKHU ITocJie
omepanuy, ObITN UCKJII0YeHBI N3 aHaau3a. J[usaiiH uc-
cJleJOBaHUs [IpefiCcTaBJIeH Ha puc. 1.

Juarnoctuky [IBC-crnHapoma Ha 2-e CyTKH I10CJIe
olepanyuy NMPOBOAUJIM 10 MOIM(UIMPOBAHHOU CH-
creme onienku ISTH (International society on thrombosis
and haematostasis). OneHka 1Mo JaHHOH IITKaJjIe OCHO-
BaHa Ha CYMMHPOBAaHUHU 0aJIJIOB, KOTOPBIE IOJIYYAIOT,
VYUTHIBAsI KOJIMYECTBO TPOMOOIIUTOB (> 100X10%/71 = 0,
<100X10%/1 = 1 1 <50X10°/71 = 2), comepskanue GpUOPU-
HoreHa (>100 mr/ 1 = 0, <100 Mr/ i1 = 1), IpOTPOMOUHO-
Boe Bpems (<15 ¢ =0, >15 c =1, >18 ¢ = 2) u conepsraHue
D-mnmepa (<301 Hr/mi=0, >301 Hr/mi=1, >400 Hr/MJ1 = 2).
Ha manunuwe JIBC-cuHIpOoMa yKasbIBaia CymMMa 6a1oB
10 TAHHOW 1TKaJIe, paBHasI 5 6asiam u 6oJiee.

W3 3JIEKTPOHHBIX UCTOPUI O0JI€3HH, HAPKO3HBIX
KapT U 5KYpHAJI0B MOHUTOPUHIA PETUCTPUPOBAJIU I10-
KasaTeJI1 MOHUTOPWHTA, TaHHBIE JTaOOPATOPHBIX HC-
cIe0BaHU, 0COOEHHOCTH TPOBOAMMOMH Tepanuu. Co-
Opanu maHHBIE O IeMorpaduu MamueHToB, 00JacTh
BMelllaTeIbCTBA, IIPOBEJEHHON NpeJolepaliOHHON
MOJINXUMUOTEPAIINY U JIy4eBOH Tepaluu, OlleHKe aHe-
CTe3nOoJI0rn4eckoro pucka. Onenky tasxectu CIIOH
TIPOBOAWJIY C UCITOJIb30BaHNeM IIKaJIbl pSOFA [12].

TsaskecTb IOpaskeHUH NeYeHU OLleHUJIU 110 IIKaJjie
PELD vy neteii no 12 sieT, mkane MELD — y nereii mocsie
12 jiet. J111 XapaKTepUCTUKU ITI0YE€UYHOU NUCHYHKIUN
ucnosab3oBaau mrairy pRIFLE. Onpenenenue ckopoctu
KJIyOOYKOBOM (DUJIETPAIIAH TTPOBOIHIIHU ITO MOTUDUITH-
poBaHHOMYy ypaBHeHuIo IllBapma. MakcumaJsbHbIe
3HaYEHWsI BA30OMHOTPOITHOTO uHekca (VIS) ObLIn uc-
N0JIb30BaHBI [JIS1 yueTa UHTEHCUBHOCTU IIPOBOAUMON

erative day 2 were excluded for the analysis. The study
design is shown on fig. 1.

DIC diagnosis on postoperative day 2 was made
using modified ISTH (International society on thrombo-
sis and haematostasis) assessment system. The assess-
ment is based on summing up scores of platelet count
(>100x10%/1 = 0, <100x10°/1 = 1 and <50%X10%/1 = 2), fib-
rinogen (>100 mg/dl = 0, <100 mg/dl = 1), prothrombin
time (<15 sec = 0, >15 sec = 1, >18 sec = 2), and D-dimer
(<301 ng/ml = 0, >301 ng/ml = 1, >400 ng/ml = 2). The
total score of 5 and over indicated the presence of DIC.

Monitoring figures, laboratory findings, and therapy
features were taken from electronic case files, narcosis
sheets, and monitoring logs. Data on patients’ demogra-
phy, area of intervention, preoperative polychemotherapy
and radiation therapy, anesthesiology risk assessment
were collected. MOF severity was assessed according to
PSOFA [12].

Liver impairment severity was assessed using PELD
score in children under 12 years of age and using MELD
score —in children older than 12 years of age. Renal dys-
function was assessed with the help of pRIFLE. Glomeru-
lar filtration rate was determined using modified
Schwarz’s equation. Maximal values of the vasoinotropic
index (VIS) were used to account inotropic support in-
tensity during a surgery and postoperative 24 hours. The
volume and quality of infusion and transfusion therapy
were accounted. Total blood loss, the length of intraop-
erative critical hypotension, and the events of massive
blood loss were recorded. According to the American
Heart Association, in children, hypotension is regarded
as critical at systolic arterial blood pressure < 60 mm Hg
in newborns; < 70 mm Hg in infants under 1 year of age;
<70 mm Hg + (2 Xage in years) —in children aged 1 to 10
years; <90 mm Hg in children older than 10 years of
age [13]. The massive blood loss criteria include a blood
loss exceeding one volume of circulating blood during 24
hours, or loss of 50% of the circulating blood volume
within 3 hours, or the requirement for transfusion of 10%
of the circulating blood volume every 10 minutes during
active bleeding [14]. Renal replacement therapy during
30 postoperative days, the events of acute thrombosis
and surgical revision for surgical hemostasis, the length
of mechanical lung ventilation and patient’s stay in ICU,
and 90-day mortality and survival were accounted.

Anesthetic surgery management was carried out
following the unified protocol adopted in the center. Chil-
dren did not receive premedication on the eve of surgery.
Preoperative preparation included an extended examina-
tion that included laboratory diagnostics (total blood
count; urinalysis; coagulogram; blood chemistry — renal
and liver tests, blood serum electrolytic composition; in-
fection monitoring; blood group and Rh factor), and in-
strumental diagnostics (chest X-ray; ECG and Echo-CG).
Intraoperative baseline monitoring of general anesthesia
efficacy included: respiratory capacity and minute vol-
ume, and airways pressure; inspiratory oximetry; CO,
analysis; pulse oximetry; invasive and non-invasive arte-
rial blood pressure measurement; electrocardiography;
measurement of anesthetic concentration in the inhaled
mixture and breathing gas flow; thermometry. Induction
into anesthesia was performed using sevoflurane
through fast inhalation induction based on pulmonary
capacity, or, if vascular access is possible, 1% propofol in-
travenously at 1.5-2.5 mg/kg. Then, after the central ve-
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B ®I'BY «HMUII ITON um. Imutpus PorayeBa»
Munanpasa Poccuu ¢ 2017 o 2019 rr. oro6pans! fetu (<18 Jjer)
C OHKOJIOTMYECKUMU 3a00JI€BAHUSIMY, ITOJIBEPTIINECS
XUPYpPru4ecKkumM npouenypam, n=2036

HckaroueHsr:
OTCYTCTBHE€ MHTPAOIIePALIMOHHOI'O KPOBOTEYEHUA
U IPUMEHEeHUsA FTeMOKOMIIOHEHTOB, 11=1642

>

A

[ O1ieHEHBI HA COOTBETCTBUE KPUTEPUSIM BKIIIOUEHUs, n=394 ]
/ HckaroueHsr: \
* reMoTpaHchy3nu Ipu KPOBOTEYEHU N
J10 oniepanuu, n=23;
* [IpYeM aHTUATPEraHTOB U/ U/ AaHTUKOATY/ITHTOB
J10 oriepanuy, n=16;
* HaIMYKe NH(EKITMOHHBIX OCTIOKHEHUHI
JI0 oniepanuy, n=46;
* IOCTpeaHMMALMOHHAs1 00JIe3Hb
J0 onlepanuu, n=3;
* C KapJuomaroJoruei; n=12
 nnpoBeenre VIBJI v/may MHOTPOITHOM MONEPIKRKU
J0 olepauuu, n=12;

¢ PELD (MELD) > 20 6a/110B 10 onepanuu, n=7
\' PRIELE > Failure o oneparuu, n=14.

[ BruttodeHs! B ucciieqoBanue, n=261 J

HCKIIIOYeHBI: HET JaHHBIX JIJI OIIEHKA
o mkaJje ISTH DIC score Ha 2 cyTku 11/ 0, n=54

Postoperative children (<18 years of age) with oncological
diseases treated in Federal State Budgetary Institution,
The Dmitry Rogachev National Medical Research Center
for Children’s Hematology, Oncology, and Immunology,
the Russian Health Ministry, between 2017
and 2019 were selected, n=2036

Excluded: no intraoperative hemorrhage
> and use of blood components, n=1642
4

)
~

Evaluated for compliance with inclusion criteria, n=394

Excluded:
 preoperative blood transfusion
during hemorrhage, n=23;
* preoperative antiplatelet drugs
and/or anticoagulants, n=16;
* preoperative infection complications, n=46;
 preoperative post-resuscitation illness, n=3;
o cardiopathy; n=12
¢ preoperative MLV and/or inotropic support, n=12;
¢ preoperative PELD (MELD) score > 20, n=7
K° preoperative pRIFLE > Failure, n=14; /

J

Excluded: no data to make ISTH DIC score
assessment on postoperative day 2, n=54

[ Included in the study, n=261

OTtobOpansl Ui aHau3aa, n=207

Selected for analysis, n=207

ISTH DIC score =5 ISTH DIC score <5 ISTH DIC score =5 ISTH DIC score <5
Ha 2-e CyTKH IIocJIe Ha 2-€ CYyTKH I10cJIe on postoperative on postoperative
onepanuy, n=59 onepanuu, n=148 day 2, n=59 day 2, n=148

Puc. 1. In3aiiH ucciiefOBaHHs.
Fig. 1. Study design.

WHOTPOITHOU MOAIEpsKKY Ha OTIEPAINH U B TeueHue 24
4acoB HocJie oneparuu. IlpoBoanin yaet o6bema 1 Ka-
4JecTBa IIPOBeJIeHHON NH(MY3NOHHOH U TpaHC)Y3NOH-
HOH Tepanuu. PerucTpupoBan 06111yIo KPOBOIOTEPSIO,
JJINTeIbHOCTD IepHoja KPUTHIECKON TUIIOTeH3UH Ha
omepanuy U ClIy4ad MacCHBHOM Kposomorepu. Co-
IJIACHO PeKOMEeHIAIAM AMepHUKaHCKOU KapauOJIOTH-
YEeCKOM AacCOIUAIMM KPUTUYECKON THUIOTEH3WEeUl Y
JieTell CIMTAIOTCS TOKA3aTe Il CUCTOJIMYECKOTO apTepH-
aJbHOIO JaBJIeHUA HIKe PACYETHBIX: < 60 MM pT. CT. y
HOBOPOMKJIEHHBIX; < 70 MM PT. CT. y JIeTell 1o 1 roma
SKU3HU; <70 MM PT. CT. + (2 XBO3pacT B rojiax) — y JeTei
ot 1 1o 10 siet; <90 MM pT. CT. y geTeii ctapie 10 set [13].
KpureprsamMu MacCUBHOI KPOBOIIOTEPH SABJIAIOTCS: 110~
Tepsi KPOBY, NPEBBINIAONIAA OFUH 00beM ITUPKYIH-
pYIoIIel KPOBU B TeueHHe 24 4acoB, 00 moTepst 50%
00beMa IUPKYINPYIOIIEl KPOBU B TeUeHHE 3-4aCOBOTO
nepuoaa, aubo He0OXomUMOCTh B TpaHcdysuu 10%
OLR kaxzabie 10 MUHYT IPA aKTUBHOM KpOBOTeEYe-
Huu [14]. IIpoBoguIn y4eT NpUMeHEeHNUA 3aMeCTUTE/Ib-
HOH ITOYeYHOI Tepanuu B TedeHre 30 CyTOK IOCJIe OIle-
pamuu, ciaydaeB OCTporo Tpomb6o3a M IOBTOPHOTO
XUPYPIUYeCKOro BMeIIaTe/IbCTBA € 1eJIbI0 XUpyprude-
CKOT0 reMOCTa3a, JJIUTeIbHOCTH NCKYCCTBEHHOU BeH-
TUJIANUN JIETKUX, CPOKa NpeOBIBaHUSA MalnMeHTa B
OPUT, 90- 1HEBHO¥ CMEPTHOCTH U BBIKUBAEMOCTH.
AHecTe3noJsiornueckoe obecrnedeHue onepanui
NIPOBOJUJIM 110 €JUHOMY, IPUHATOMY B LIEHTpPE, IPOTO-

nous access had been established, neuromascular relax-
ants (pipecuronium bromide at a dose of 0.04-0.06
mg/kg or rocuronium bromide at a dose of 0.6 mg/kg)
and narcotic analgesics (fentanyl, 2-5 mg/kg) were ad-
ministered and trachea intubation was subsequently per-
formed. During surgery and at its end, prophylaxis with
antibiotics was carried out. Normal body temperature
was maintained intraoperatively with the help of a ther-
mal mattress and convection air systems to warm the pa-
tient. If medically required, the epidural space catheter-
ization with morphine (0.05-0.1 mg/kg) or Ropivacaine
(0.2-0.4 mg/kg/hr.) analgesia was carried out. Urine
catheter and gastric tubes were inserted and radial artery
was catheterized for invasive arterial blood pressure
monitoring. Combined anesthesia was maintained by in-
halation of sevoflurane (1 MAC) and continuous intra-
venous infusion of fentanyl (5-10 mg/kg/hr); myoplegia
was maintained by continuous infusion of a neuromas-
cular relaxant. Mechanical lung ventilation was carried
out in the normal ventilation mode with intraoperative
monitoring of CO, and arterial (venous) blood gases
every hour. The infusion therapy was performed using
crystalloid solutions according to rule 4-2-1 following the
Holliday, Segar, or Oh scheme [15]. In case of hypoalbu-
minemia of less than 30 g/1, transfusion of 25% albumin
at 5-10 ml/kg was done. In case of bleeding a bolus Gelo-
fusine dose of 10-15 ml/kg was administered; and to
maintain the target arterial blood pressure, noradrena-
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koJ1y. HakaHyHe onepaliiuu JeTsiM He Ha3Ha4aJ/Iu IipeMe-
nukamo. ITpegonepannoHHas IOATOTOBKA IIpeycMar-
puBasia pacuipeHHoe obcJieloBaHIe, BRIIIOYAOIIee
JIabOpaTOPHYIO TUArHOCTHUKY (OO aHAIN3 KPOBY;
00IITMIT aHATN3 MOYH; KOArYJIOTPaMMY; OMOXUMIIECKUAN
aHAM3 KPOBW — II0YEYHBIE W IeYeHOYHBIE MPOOHI,
9JIEKTPOJIUTHBIA COCTaB ChIBOPOTKU KPOBU; MH(EK-
LIMOHHBI MOHUTOPUHT; OlIpeiesieHre TPyl KPOBU U
pesyc (akTopa) U UHCTPYMEHTAJIbHYIO AUATHOCTUKY
(penTren opraHoB rpynHol kieTku; KT u IxoKT). [Tpu
BBIIIOJTHEHUH BMENIaTeJIbCTB 0A30BBIA MOHUTOPHUHT
a(pperTUBHOCTH OOIIEN aHECTE3UH BKJIIOYAJT: PETUCT-
panuio ApIXaTeIbHOT0 ¥ MUHYTHOTO 00BEMOB, a TaK:Ke
JaBJIEHUSA B 1bIXaTeJIbHBIX IIYTAX; HHCIIMPATOPHYIO OK-
CUMEeTPHUIO; KalHOMETPUIO; IIyJIbCOKCUMETPHUIO; UHBaA-
3UBHOE U HEeMHBA3UBHOE U3MepeHUe apTepualbHOTO
JlaBJIeHUs]; 3JIeKTpOKapauorpaduio; usMepeHue KoH-
LIeHTpalyy aHeCTeTUKa BO BAbIXaeMOI CMeCH U ITI0TOKA
JbIXaTeJbHOU cMecH; TepMoMeTpulo. VIHIYKIIUIO B aHe-
CTE3WI0 OCYIIECTBJISIN CeBO(DIYpaHOM, METOIOM OBI-
CTPOU MHTAJANMOHHON WHAYKIHUH T10 }KU3HEHHOU eM-
KOCTH JIeTKUX, WJH, IPU HAJIUYUM COCYAHUCTOIO
JIOCTyna, BHyTpUBEeHHO 1% mpomnodgosiom 1,5-2,5 Mr/Kr.
3areM, 1ocje obecrnedeHus IeHTPaJTbHOTO0 BEHO3HOTO
JIOCTYIIA, BBIIIOJIHAJIM BBeJleHHe MUOPEeJIaKCAHTOB (II1-
TeKypoHus 6pomusa B go3e 0,04—-0,06 Mr/KT WA POKY-
ponus 6pomuaa 0,6 MI/Kr) 1 HAPKOTUYECKUX aHAJIbTe-
TUKOB ((peHTaHua 2-5 MKI/KI) C TOCJIeAyIei
WHTyOaIe Tpaxen. Bo BpeMs olepamnuy u mocie ee
OKOHYAHWSA MPOBOAUIN aHTHONOTHKOTIPO(MUIAKTHKY.
ITogpepsxaHnue HOPMOTEPMUU Ha Ollepallluy OCyleCTB-
JISIM 3a CYeT UCI0JIb30BaHUs TepMOMaTpaca U KOHBEK-
IIMOHHBIX BO3AYIIHBIX CUCTEM JIJIs1 000TpeBa IMaIieHTa.
ITo nokasaHUAM BBINOJIHAINA KaTeTepU3aLUI0 SIUIy-
PaJIbHOTO TIPOCTPAHCTBA, C aHaAre3mell MOp(pUHOM
(0,05-0,1 mr/kr) wau ponuBakanHoMm (0,2-0,4 mr/Kr/
4ac). YCTaHaBJ/IMBAJIM MOYEBOU U JKeJTyI0YHbIE 30H/IHI,
KaTeTepu3UpOBaJIM JIy4eBYIO apTepHUIO C I1eJIbI0 UHBA-
3WBHOT'O MOHUTOPUHIA ApTEPUAJIBHOTO 1aBjeHus. [lox-
JlepsKaHue aHeCTe31UU OCYIIeCTBJISINA C IOMOIIBI0 KOM-
OMHIPOBAHHOW aHECTE3NH — MHTAJIAIMOHHO IT0/JaBaJIN
ceBodutypaH (1 MAC), BHyTPUBEHHO IIPOBOJUJIN IIOCTO-
SAHHYI0 MHQPYy3uIo penTanuia (5-10 MKr/Kr/4ac), MHOTI-
JIETUIO IO AePYKUBAJIU METOJ0M IIOCTOSIHHOU UH(y3uu
MHOpeJIaKCaHTa. VICKyCCTBEHHYIO BEHTUJIALUIO JIETKUAX
TIPOBOJUJIU B pesKMMe HOPMOBEHTUJISILIUY 110, KOHTPO-
JleM KallTHOMEeTPUHU U apTepUaIbHbIX (BEHO3HBIX) I'a30B
KPOBH, KOTOPBI€ BBINIOJIHAIUCH KAKIBIHM Yac BO BpeMs
onepanuy. IHQY3nOHHYIO Tepanuio IPOBOAUINA KPU-
CTAJIJIOUJHBIMUA PACTBOPAMU COIVIACHO IIpaBUJIy 4—2-1
o cxeMe Holliday, Segar wmm Oh [15]. [Ipu rumoasnsoy-
muHeMuu MeHee 30 r/J1 mpoBoguu Tpancdysuio 25%
aspbymmHa 5-10 Ma/KT. IIpu KpOBOTEYEHUH BBOIUIN
6o.m10C restopysuna 10-15 MJI/KT, @ TaKKe IS TOJIep-
sKaHUs [1eJ1eBOr0 apTepHUaJIbHOTO aBJIeHHUs UCII0JIb30-
BaJM UHAQY3UI0 HOpaJpeHaJIuHA 0,05-0,3
MKI'/KI'/MUH, 10 yCTpaHeHus rumnosoJiemuun. lemocra-
TUYEeCKYI0 Tepaluio HAaUWHAJIMU C BBeJIeHUsI aMUHOKa-
NIPOHOBOU KMUCJIOTBI — 2 MJI/KI UJIU TPAaHEKCAaMOBOMH
KHCJIOTHI — 15 Mr/KT. ITocsie mpoBoawIn 3a6op KpoBH
JIJIs1 9KCTPEHHOTO BBIINIOJIHEHUs KoaryjaorpaMMsl. [Tpu
MacCUBHOM KPOBOTEeUeHUHU IPUMEHSJIN CBeKe3aMOopPOo-
skeHHYI0 m1adMy (C3I1) — 20 MJI/KT, ecjia 3TOro OBLIO0
HeJ0CTAaTOYHO — HCIO0JIb30BAIN KOHIIEHTpaT (paKTo-
poB cBepThiBaHuA ([IporpoMmiexkc 600) B BO3pACTHBIX

line was infused at 0.05-0.3 mg/kg/min until hypovolemia
was reversed. The hemostatic therapy began with admin-
istration of amino caproic acid at a dose of 2 ml/kg, or
tranexamic acid at 15 mg/kg. Thereafter, blood was sam-
pled for emergency coagulogram. In case of massive
bleeding, fresh-frozen plasma (FFP) — 20 ml/kg — was
used; when that was insufficient, factor concentrate (Pro-
tromplex 600) at age doses was used. If a bleeding con-
tinued, children were administered with an additional
dose of FFP (15-20 ml/kg — at 1.5-fold INR over the norm
and fibrinogen less than 1 g/1); cryoprecipitate (at fib-
rinogen less than 1 g/1 — 0.5 dose/kg); platelet concen-
trate (at platelets count less than 50x10%/1 — 0.3-0.5
dose/kg); additional 2 ml/kg dose of amino caproic acid,
or continuous infusion of tranexamic acid at 2-5
mg/kg/hr. At the end of surgery, depending on the child’s
general condition, children were aroused and, after ob-
servation in the post anesthesia care unit, transferred to
a specialized unit, or not aroused and transferred under
MLV to ICU where MLV continued. Immediately after
transfer from the operating room, as a rule, MLV was per-
formed with FiO,=100%. Later, FiO, was selected with re-
gard to blood gases until adequate figures were achieved.
When necessary, children received vasoactive drugs:
adrenaline, noradrenaline, dopamine. Sedation and
analgesia was achieved by bolus doses or infusions of re-
lanium and/or fentanyl, which were discontinued shortly
before extubation. Enteral feeding was commenced
within the first 48 hours after surgery. The ICU postoper-
ative examination plan included standard laboratory
tests (total blood count; urinalysis; coagulogram; blood
chemistry — renal and liver tests, blood serum elec-
trolytes; bacteriological monitoring), and instrumental
diagnostics (chest X-ray; ECG and Echo-CG).

Statistical methods. Demographic characteristics
were presented with the help of descriptive statistics,
continuous data — as median and interquartile ranges.
Parameters characterizing qualitative indicators were
shown as an absolute figure and a relative value in per-
cent (%). For qualitative indicators, contingency tables
where the Pearson Chi-square () test with Yates’ correc-
tion was applied if ng.n=5-9 in one of cells; and if
Nevents<D, Fisher’s exact test was used. For quantitative
evaluation of differences found between the groups
under study and a relation between a certain outcome
and a risk factor, the odds ratio (OR) was calculated with
the upper and lower 95% confidence interval (95%CI).
Normality of quantitative indicators’ distribution was
checked by the Shapiro-Wilk test. The inter-group com-
parison of quantitative indicators between two groups,
which distribution was asymmetric, or their dispersions
were not homogeneous at a normal distribution, was
performed using the Mann-Whitney U-test. For the com-
parison of indicators in the main and control groups at
treatment stages, repeated measures analysis of variance
was applied. Survivability was analyzed by building life
tables with graphical presentation of survivability curves
according to Kaplan-Meier. Comparison of survivability
curves was carried out using logrank test. Statistical hy-
potheses were considered confirmed at significance level
P<0.05, for post hoc comparisons — at P<0.017. The final
stepwise logistic regression model included indicators,
which had been present before DIC development on
postoperative day two, were selected through single-fac-
tor analysis (P<0.05), had less than 10% of missing data,
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J03UpoBKax. Ecjiu KpoBoTeueHue IIPOAOJIKAIOCH, TO
OO0/TBHBIM HasHaYaJId: JOIMOJHHUTEIbHYI0 103y C3I1
(15-20 ma/xkr — npu yanunaenuu MHO B 1,5 pasa or
HOpPMBI ¥ cOfiepsKaHuu (ubpuHOTeHa MeHee 1 T/i);
KPHOIIPENUINTAT (IIPpU COofepyKaHuu (UOpUHOTEeHa
meHee 1 r/71— 0,5 103bI/Kr); TpoMbOMaccy (P KOJTU-
yecTBe TpoMmboruToB MeHee 50%10°/a1 — 0,3-0,5
JI03BI/KI); JOMOJHUTEJbHbIE 2 MJI/KI' aMUHOKAIIPOHO-
BOU KUCJIOTBI UJIU IOCTOSTHHYIO UH(Y3HUI0 TPAHEKCAMO-
BOI KUCJIOTBI — 2-5 Mr/kr/4ac. Ilocse 3aBeplieHus
omeparyy, B 3aBUCHMOCTH OT OOIIero COCTOSTHYS, TTa-
[MEeHTOB aKTUBU3NPOBAJIH U ITOCJIe HAOJIIOIeHN B Ta-
JIate IpoOYKIeHs IePeBOUIN B TPO(UIbHOE OT/e-
JIeHHe, TN00 aKTUBU3AINIO He TPOBOIUIIN U O0TBHBIX
Ha UBJI nepesoguiu B OPUT. [locse nmepeBoga B oTe-
JleHre UHTEeHCUBHOU Tepaluy MalieHTy IpoLoJisKalIn
NBJI. Cpasy nocJjie nepeBojia U3 onepanuoHHoi VBJI
OCYIIeCTBJIAJN, KaK npaBuJo, ¢ Fi0,=100%. B mmocse-
nytorieM FiO, mogbupasnach € y4eToM ra3aoBOro CocTaBa
KPOBHU J0 IOCTH)KEHUA afleKBaTHBIX [IoKa3aTesel. [Ipu
HEeOoOXOIMMOCTH IalFeHThI MOIy9aTl Ba30aKTHBHBIE
npenaparsl: aipeHaJIvH, HopaJpeHaIuH, fonMuH. Cena-
AW ¥ aHAJIT€3UN TOCTUTAJIH ITyTEM BBeIeHMsI O0JTIOCOB
uau uHQy3nuu pesiaHuyMa u/uiu peraHusa, KoTopble
TIpeKpariaIf He3agoJIro J0 9KCTyOar . JHTepaIbHOe
NuTaHWe HaYMHAJIU B TeueHHe IIepBhIX 48 4acoB 1ocJie
onepanuy. I1y1aH oc/IeonepanroHHOTo 06C/IeOBAHIS
B OPUT BKJIIOYAJ CTaHApTHEIE JJaOOPaTOPHBIE TECTHI
(obrITHit aHAIM3 KPOBH; OOIIMH aHAJIN3 MOYH; KOATyJI0-
rpaMMy; OMOXMMUYECKUN aHaIu3 KPOBU — ITI0YEYHBIE U
TeYeHOYHbIe MTPOOKI, 3JIEKTPOJIUTHBIM COCTaB ChIBO-
POTKM KPOBH; OAKTEPHOJIOTHYECKUA MOHUTOPUHT) U
VHCTPYMEHTAJIbHYIO IUAarHOCTUKY (PEHTIreH OpraHoB
rpyaHoii kiaetky; OKI 1 9xoKI).

Crarucruuyeckue MeTobl. [lemorpaduydeckue xa-
PaKTepUCTUKU IIPeICTAaBU/IN ONIUCATeIbHOU CTaTUCTHU-
KO, HellpepbIBHbIE TaHHble — KAaK MeJUaHHble U MeXK-
KBapTUJIbHble  [Uanas3oHbl. J[ljas  IoKasaresey,
XapaKTepu3yIOLIUX KaueCTBeHHble [IPU3HAKH, YKa3aJIu
abCOJTIOTHOE YN CJIO ¥ OTHOCUTEIHHYIO BEJIMYMHY B ITPO-
neHTax (%). [y KaueCTBEeHHBIX TPU3HAKOB IPUMEHNIIN
aHaIM3 Ta0JWIl CONPSIKEHHOCTH, IJle OIeHWBAJIU
3Ha4eHUe craTucTuku [lnpcona Xu-kBanpar (x?) ¢ mo-
npaBKoil MeiTca IpH 7,,,,,,;=5-9 B OIHOI U3 SUeeK, a
TIPHU Ny 00,,6<D ACIIOJIB30BAIU TOUHBINA KpuTepuil du-
mepa. JJist KoJIMYeCTBEHHOU OI[eHKM HalJIeHHbIX pas-
JINYUH UCCIeAyeMbIX TPYIIII U CBSI3U MEK Y OIpe/ie/IeH-
HBIM HCXOI0M U (PaKTOPOM pHUCKa IPUMEHUJN pacueT
otHomeHusA maHcoB (OR) ¢ BepxHuM U HUKHUM 95%
JIoBepUTeJIbHBIM HHTepBaoM (95%CI). [IpoBepkry HOp-
MaJbHOCTHU pacupeesieHNs KOJIM4eCTBeHHbIX IPU3HA-
KOB IIPOBEJI C UCII0JIb30BaHUeM Kpurtepus llanupo-
Yuika. MeskrpynmnoBoe cpaBHeHHE KOJUYeCTBEHHbBIX
ToKasareJsiell A1 ABYyX I'PyIIl, UMelolllee aCCUMeTpUY-
HOe pacrpe/iesieHue, JTI00 IIPY OTCYTCTBUY TOMOTE€HHO-
CTU JUCIepCUil IIpY HOPMAJBbHOM paclipelieleHuH,
nposesu 1o U-kpurepuio ManHa—-YuTtHu. g cpaBHe-
HUs IIOKa3aTesied BOCHOBHOU U KOHTPOJIBHOM IPyIIIax
Ha Jranax JiedeHUs KUCIO0Jb30BalN AUCIEPCUOHHBIN
aHaJIM3 IIOBTOPHBIX U3MepPEeHUN. AHA/IN3 BbIXKUBAEMO-
CTH TIPOBEJIH IIyTeM ITOCTPOEHUS TAOJIUI JOKUTHUS C
rpadraeckuM n300pakeHeM KPUBBIX BBLKUBAEMOCTH
no merony Kannana-Maiiepa. CpaBHeHUe KPUBBIX BbI-
SKMBAeMOCTH IIPOBEJIX C IOMOILBIO JIOTPAHI'OBOI'0 KPHU-
Tepus. CTaTUCTUYECKUEe TUII0Te3bl CYUTAJIUCE IIOJTBEP-

and were clinically plausible. The multivariate analysis
results were presented as an odds ratio and 95% confi-
dence intervals; P<0.05 were considered statistically sig-
nificant. The accuracy of multivariate model forecasting
was checked by analyzing the area under ROC-curve. To
determine parameter cutoff points, characteristic curves
(ROC-curves) were built. The value on the ROC-curve
with the highest sum of sensitivity and specificity was de-
termined as the parameter cutoff point. Statistical analy-
sis of data was carried out according to standard methods
using MedCalc version 11.3.3 (MedCalc Software) and
STATISTICA version 8.0 (StatSoft, Inc.).

Results and Discussion

394 children with a bleeding that required a
hemostatic therapy were identified from 2036 chil-
dren subjected to surgery during 2 years. After the
exclusion criteria were applied, the resultant cohort
selected for analysis consisted of 207 children.
From them, 59 children (15%) experienced DIC ac-
cording to ISTH on postoperative day 2.

tables 1-4 show inter-group comparisons of
the main characteristics under study. The quanti-
tative indicators in the study groups had a distribu-
tion that differed from normal (P<0.05).

Comparison of demographic and clinical data
showed that children in the DIC group were of
younger age, shorter, had a smaller body weight, a
larger total blood loss and a greater number of mas-
sive blood loss events, a longer period of critical hy-
potension during surgery. The cases of metabolic
acidosis, hypocalcemia and hyperchloremia were
recorded more often in that group, too. The analysis
of differences between the groups in the surgical
field showed that a surgery on liver and retroperi-
toneal space are associated with a higher probability
of DIC. Further statistical analysis established that
in children with oncological diseases, the probability
of DIC related to a surgery on liver is 3.86 times
higher (OR=3.86 [1.72; 8.67]; P=0.001), and related to
a surgery on retroperitoneal space is 2.09 times
higher (OR=2.09 [1.07; 4.05]; P=0.03) compared to
other surgeries. It was also discovered that in that
group of patients, the probability of DIC related to
an orthopedic surgery is 72% lower (OR=0.28 [0.11;
0.69]; P=0.006) than other surgeries. The odds ratio
analysis has shown that there is no statistically sig-
nificant relation between nasopharynx surgeries and
development of DIC (OR=0.09 [0.01; 1.58]; P=0.1).

Analysis of the infusion and hemostatic ther-
apy performed intraoperatively and during the first
24 hours postoperatively showed that children in
the DIC group received higher volumes of colloids
(Gelofusine and 25% albumin) and crystalloids
(0.9% sodium chloride and Sterofundin), also re-
quired a larger volume of RBC suspension, fresh-
frozen plasma, and platelet concentrate. Besides, in
the DIC group, the scope of intraoperative and
postoperative inotropic support was significantly
greater than the group without DIC.
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SKI€HHBIMU IIpU YPOBHE 3HauumocTu p<0,05, 1j1a ano-
CTepUOPHBIX cpaBHeHUU p<0,017. B okoHYaTEJbHYIO
MOJeJb IOLIArOBOM JIOTHUCTHUUYECKOW perpeccuu
BKJIIOYHMJIN IPHU3HAKM, KOTOpbIe OBLIN 0 PasBUTHA
JIBC-cuHIpoMa Ha BTOPBIe CYyTKH ITOCJIE OIlepaliiu, OTO-
OpaHHBIE B peaysbraTe OZHO(MAKTOPHOIO aHaIM3a
(p<0,05), c meHee 10% TPONYIIIEHHBIX TAHHBIX, U OBLIN
KJIMHIYECKH TPaBI0N000HBIMH. Pe3yIsraThl MHOTO-
¢akTopHOrO aHANM3a NpeCTaBUIN KaK OTHOIIEHUE
1IaHCcoB U 95% JoBepuTe/IbHble HHTEPBAJIb]; p 3HAUe-
HUA <0,05 cunTaM CTATUCTUYECKHU 3HAYNMBIMH. To4-
HOCTb IIPOTHO3MPOBAHUA MHOTIOGAKTOPHOU Mopesu
NIPOBEPUJIM 110 aHA/IU3Y IIolany nog kpusoii ROC.
Jly1s1 onipesiesieHUsI TOYKU pa3fe/leHus IapaMeTpoB I10-
cTponsia xapaktepucruueckne kpusble (ROC). 3naue-
Hre Ha ROC ¢ HanboJIbIel CyMMOM 9yBCTBUTETLHOCTH
U crielipUUHOCTHU OIIpeeJININ KaK TOUKY pa3iesleHus
napamerpa. CTaTUCTUYEeCKUI aHAIU3 JaHHbBIX IPOBeJIN
COTJIaCHO OOIIENPUHATHIM METO[aM, UCII0JIB3Ys IPO-
rpammbl MedCalc Bepcuu 11.3.3 (MedCalc Software) u
STATISTICA Bepcuu 8.0 (StatSoft, Inc.).

Pe3ynbTaThl ¥ 00CYK/IEHHE

NnentudunmpoBanu 394 nardeHTa ¢ KpoBO-
TedeHHeM, ITOTPeOOBaBIIUM IPUMeHEeHHe reMo-
cTaTA4ecKou Tepanuu, u3 2036 mpoonepupoBaH-
HBIX 3a 2 roja OOJIbHBIX. [loc/ie mpUMeHeHUs
KpUTEepPUEB HCKJIOUYEHHUsI KOTOpTa, OTOOpaHHAasI
IJIST aHaJIn3a, cofeprkasa 207 60JbHbBIX. V3 HUX,
59 60s1bHBIX (15%) MMeJT Ha 2-€ CYyTKU ITOCJIe OTe-
pamuu JIBC-cungpom cornacHo mkase ISTH.

B Tabs. 1-4 mpencTaBUIM MEKTPYIIIOBbIE
CpaBHEHMS OCHOBHBIX UCCJIELyeMbIX XapaKTepu-
cTuk. KosmnmyecTBeHHbIe ITIOKa3aTead B IpylIiax
HCCAeI0OBaHUSA UMEJIN paclpeiesieHne, OTIMYHOe
OT HOpMaJIbHOTIO (p<0,05).

CpaBHeHUe geMorpapuyecKux U KIUHUYE-
CKUX IaHHBIX IIOKa3aJ10: 60JbHbBIE B TpyTIie ¢ [[BC-
CUHJIPOMOM WMeJIM MEHBIINU BO3PACT, POCT,
Maccy TeJia, 00JIbIIYI0 OOIYI0 KPOBOMIOTEPIO U
YHCJIO Cy4YaeB MaCCUBHOM KPOBOMOTEPH, HOJIb-
WY TTePUO KPUTUYECKON TUTIOTEH3UN BO BpEMS
onepanuu. Takske B TaHHOU TpyIille Yallle peru-
CTPUPOBAJIM CJIy4Yau MeTab0JUYECKOTO aluI03a,
TUTIOKAJIBIIEMUU U TUTIEPXJIOPEMUN. AHAINU3 Pa3-
JIMYUU TPYIII 10 00JIACTHU ONlepaliy I0Ka3aJl, YTo
oIeparuy Ha ITeYeHH U 3a0PIOIITMHHOM IPOCTPaH-
CTBE COMPSIKEHBI C 0OJIbINEl BEPOSTHOCTHIO Pas-
Butus JIBC-cuaapoma. JlanbHeHui craTucTuye-
CKUIl aHa/Ju3 BBIABWJI, 4YTO Yy JeTedl cC
OHKOJIOTMYECKUMU 3a60JIeBaHUSIMHU BEPOSITHOCTD
passutusi IBC-cuHIpOM IIpHU oTlepaIrysax Ha Ieve-
Hu B 3,86 pasa Bbmue (OR=3,86 [1,72; 8,67];
p=0,001), a mpu onepanusix B 007aCTH 3a0PIOIINH-
HOTO TTpocTpaHcTBa B 2,09 pasa Bbire (OR=2,09
[1,07; 4,05]; p=0,03), ueM Ipu OPYTUX ONIepaLUAX.
Takske BBISIBUJIU, YTO Y TAHHOU TPYIIIBI OOJIBHBIX
IIpY OPTOIIeINYECKUX ollepanusax Ha 72% yMeHb-
[IaeTcsA BEPOSITHOCTh pa3Butusi [IBC-curgpoma
(OR=0,28 [0,11; 0,69]; p=0,006), yem nIpu Opyrux

Comparison of laboratory tests’ data between
the two groups before surgery showed that children
in the DIC group had a smaller count of platelets,
fibrinogen, and a more prominent anemia syn-
drome vs. the group without DIC. 48 hours after
surgery, significant differences between the study
groups were found in all indicators given in the
table. The anemia syndrome, hyperbilirubinemia,
decreased GFR, hypoalbuminemia, impaired tissue
perfusion (hyperlactatemia and reduced oxygen
saturation of pooled venous blood) on the second
postoperative day were considerably more severe
in the DIC group. The latter group of patients expe-
rienced more severe hemostasis impairment in the
extrinsic, intrinsic, and final coagulation pathways
and more significant thrombocytopenia, hypofib-
rinogenemia, and hyperfibrinolysis, i.e. alterations
typical for coagulopathy. The group without DIC
did not feature so significant changes. On the sev-
enth day it was discovered that the albumin figures
did not differ between the groups and were improv-
ing. Total bilirubin figures were significantly higher
in the DIC group and remained at the level of post-
operative day two figures. In the group without
DIC, bilirubin decreased and tended to preopera-
tive figures. On the postoperative day seven, GFR
was progressively worsening and significantly lower
in the DIC group. In the group without DIC, GFR re-
mained normal.

It has been established that in the DIC group,
the probability of revision for surgical hemostasis
was 8.3 times higher than in the group without DIC
(OR=8.3 [1.6; 42.2]; P=0.01). The hemorrhage therapy
continued in ICU immediately after surgery accord-
ing to the Center’s protocol. A bleeding fully stopped
by the end of the first 24 hours. Subsequent blood
transfusions were performed in ICU for replacement
and correction purposes. The acute thrombosis
cases verified postoperatively during the 90-day fol-
low-up period had the following locations: the infe-
rior and superior venae cava, jugular veins, kidney
and liver vessels, celiac trunk vessels, also intracar-
diac thrombi and pulmonary artery thrombi. In the
DIC group, the probability of detecting acute throm-
bosis was 4.5 times higher compared to the group
without DIC (OR=4.5 [1.4; 14.3]; P=0.01).

The repeated measures analysis of variance
for MOF severity assessed according to pSOFA es-
tablished differences between the groups
(P<0.001), differences in time periods (P<0.001),
and differences between the groups in their time
periods (P<0.001). The Mann-Whitney U-test of
intra-group differences in MOF severity in the
groups at each stage of the study found that there
was no significant difference between the groups in
MOF severity before surgery (P=0.1), while on post-
operative days two (P<0.001) and seven (P<0.001)
MOF severity was higher in the DIC group. The re-
peated measures analysis of variance for liver fail-
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Tabsauna 1. lemorpacguyeckre ¥ KIUHAYECKHE JaHHBIE.
Table 1. Demographic and clinical data.

Indicators DIC (+), n=59 DIC (-), n=148 Statistical analysis
Gender: Male, n (%) / Female, n (%) 28 (47%) /31 (53%) 75 (51%) /73 (49%) x?=0.18; P=0.68
Age (years) 3(1.5;8) 7 (2;14) U=3198; P=0.003
Body weight (kg) 14 (10; 24) 20.5 (13;49) U=3139; P=0.002
Height (cm) 100 (82; 136) 129(89; 164) U=1813.5; P=0.02
Surgical field, n (%):

Brain 6 (10.2%) 23 (15.5%) X%vc)=0.61; P=0.43

Mediastinum and lungs 7 (11.9%) 9 (6.1%) X*vc)=1.25; P=0.26

Liver 16 (27.1%) 13 (8.8%) x>=11.8; P<0.001

Spleen 3 (5%) 2 (1.4%) P=0.14

Retroperitoneal space 21 (35.6%) 31 (20.9%) x?=4.8; P=0.03

Intestines 0 7 (4.7%) P=0.2

Bones 6 (10.2%) 43 (29.1%) X*vq=7-31; P=0.007

Nasopharynx 0 12 (8.1%) P=0.021

Soft tissue of the head and neck 0 8 (5.4%) P=0.11
Chemotherapy and Radiation before surgery, n (%) 42 (71%) 89 (60%) x?=2.22; P=0.14
ASA risk, n (%)

I 7 (11.9%) 28 (18.9%) ye=1.03; P=0.31

I 29 (49.1%) 55 (37.2%) x?=2.52; P=0.11

111 19 (32.2%) 50 (33.8%) x?=0.05; P=0.83

v 4 (6.8%) 15 (10.1%) P=0.6
PSOFA before surgery (points) 1(0;2) 2(0;3) U=3730; P=0.1
PELD(MELD) before surgery (points) 0(0;0) 0 (0; 6.8) U=3868; P=0.2
PRIFLE before surgery, n (%)
Risk 10 (16.9%) 34 (23%) x?=0.92; P=0.34

Injury 4 (6.8%) 16 (10.8%) P=0.45

Blood loss (ml/kg) 33 (15;73) 15 (7; 31) U=2763; P<0.001
Massive blood loss, 1 (%) 18 (30.5%) 10 (6.8%) %?=20.35; P<0.001

OR=6 [2.6; 13.9]; P<0.001
Duration of critical hypotension during surgery (min) 35 (25; 40) 10 (0; 15) U=1179; P<0.001
pH<7,2 and HCO3<20 mmol/L*, n (%) 50 (84.7%) 67 (45.3%) X%(ve)=25.17; P<0.001
OR=6.7 [3.1; 14.7]; P<0.001
iCa*2<1 mmol/L*, n (%) 10 (16.9%) 8 (5.4%) XZ(YCF 5.7, P=0.017
OR=3.6 [1.3;9.7]; P=0.011

CI'>110 mmol/L?, n (%) 47 (79.7%) 76 (51.4%) x?=12.2; P<0.001

OR=3.7 [1.8; 7.6]; P<0.001

Note. For table 1-4, Fig. 2: DIC — disseminated intravascular coagulation. pH<7,2 and HCO3<20 mmol/L — metabolic acidosis;
iCa*?<1 mmol/L — hypocalcemia; Cl >110 mmol/L — hyperchloremia; * — during surgery and the first 24 hours after surgery.
Used: Mann-Whitney test, analysis of contingency tables (Chi-square test, Chi-square test with Yates correction, Fisher’s exact
test), odds ratio (OR) with upper and lower 95% confidence interval (95% CI).

IIpumeuanue. /{51 Tabs. 1-4: indicators — nokasaresiu; ajist TabJ1. 1-4, puc. 2: DIC — cuHIpOM IUCCEMUHUPOBAHHOTO BHYTPU-
COCyUCTOrO CBepThIBaHUs; gender — 11oJ1; male — myskckoi; female — sxenckuii; age (years) — Bospact (roasl); body weight —
Macca teJsa; height — Bec; surgical field — o6siacTs oneparuy; brain — rosioBHo# M03r; mediastinum and lungs — cpenocrenue
u jierkue; liver — nedens; spleen — cesiedeHKa; retroperitoneal space — 3aOpIOIIMHHOE IPOCTPAHCTBO; intestines — KUIIEYHUK;
bones — koctu ckesera; nasopharynx — Hocoriorka; soft tissue of the head and neck — mMsirkue Tkanu rosiosbl u 11ey; chemother-
apy and radiation — xuMuoTepanus u gydenas Tepanusi; ASA risk — orienka prucka anecreanu; pSOFA (points) — olleHKa Ts3KeCcTH
CITIOH (6asunsn); PELD (MELD) — oneHKa TsiskecTu nedeHouHoi HegocratouHocTH; pRIFLE, risk, injury — onenka nmoueuHoi
¢yHsrIMY, pucK, noBpexaenue; blood loss — kpoBonoTepsi; massive —maccuBHast; duration of critical hypotension during surgery
(min) — JIUTENBHOCT KPUTUYECKOM T'UIIOTEH3UH BO BpeMs onepanuu (MuH); pH<7,2 and HCO3<20 mmol/L — MeTabo/sinyeckuii
anunos; iCa?<1 mmol/L — runoxanbiemus; Cl >110 mmol/L — runepxinopemus; * — during surgery and the first 24 hours after
surgery before surgery — Bo BpeMsi oliepanuu 1 repsble 24 yaca riocJe oneparuy; before surgery — no onepanuu. Ilpumensiiu:
TecT MaHHa-YWUTHY, aHAJIH3 TaBJIAIL CONPAKEHHOCTH (XM-KBaapar, Xu-KBajgpar ¢ IIonpaBKoii Meiirca, TounsIit kputepuii du-
mepa), orHomenue mancos (OR) ¢ BepxHuM 1 HUKHUM 95% J0BEpUTENbHBIM MHTEepBasIoM (95% CI).

onepanusx. AHaJIU3 OTHOIIIEHUS IIaHCOB [TOKAa3aI,
4YTO HET CTaTUCTUYECKOU 3HAUMMOU CBSA3U MEKIY
omnepanusiMu B 0071aCTH HOCOTJIOTKHU U pa3BUTHEM
JBC-cunapoma (OR=0,09 [0,01; 1,58]; p=0,1).
AHaJIN3 aHHBIX NPOBeJeHHOU NH(Y3NOH-
HOM U TeMOCTaTU4YeCKON Tepanuu WHTpaolepa-
LIIMOHHO U B 1-e CyTKM IIOCJIe Ollepanuy oKasadsl,
4yTo O0sTbHBIE B TpymIe ¢ [IBC-cHHAPOMOM NMeTn
fbonpie 00BEMBI TPUMEHEHHWS KOJIJIOWI0B
(Terodysuna u 25% pacTBopa anbOyMUHA) ¥ KPU-
ctasionnoB (0,9% pacTBopa HaTpuUs XJIOpUIa U

ure severity assessed by PELD(MELD) score identi-
fied differences between the groups (P<0.012), dif-
ferences in time periods (P<0.001), and differences
between the groups in their time periods (P<0.001).
The Mann-Whitney U-test of intra-group differ-
ences in liver failure severity at each stage of the
study discovered that there was no significant dif-
ference between the groups in liver failure severity
before surgery (P=0.2), while on postoperative days
two (P<0.001) and seven (P=0.01) liver failure sever-
ity was higher in the DIC group.
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Tabsuia 2. 0coO0eHHOCTH JIeKapCTBEHHOM Tepanuu.

Table 2. Drug therapy.

Indicators DIC (+), n=59 DIC (-), n=148 Statistical analysis
Crystalloids (ml/kg)

— 0.9% NaCl 9 (0; 23) 1(00;9) U=3231; P<0.004

— Ringer's Lactate 0 (0; 22) 0 (0; 0) U=3949; P=0.28

— Sterofundin® ISO 100 (35; 192) 62 (39; 105) U=3448; P=0.018
Total crystalloids volume 142 (79; 247) 79 (58; 128) U=2818; P<0.001
Colloids (ml/kg)

— Gelofusine® 12 (0; 36) 3(0;12) U=2969; P<0.001

— Albumin (Human) 25% solution 4(0;7) 0(0; 0) U=1969; P<0.001
RBCs (ml/kg) 27 (19; 48) 15 (10; 24) U=2089; P<0.001
FFP (ml/kg) 26 (19; 44) 16 (8; 24) U=2461; P<0.001
Cryoprecipitate (ml / kg) 0(0; 0) 0(0; 0) U=3801; P=0.15
Platelet Concentrate (ml / kg) 0 (0;8) 0(0; 0) U=2843; P<0.001
EAKK (mg/kg) 2.2 (2;2.5) 2(2;2.5) U=840; P=0.33
Tranexamic acid (mg/kg) 28 (16; 33) 22 (16; 27) U=706; P=0.09
Ratio RBCs/FFP 1.1 (0.9; 1.5) 1.1 (0.8; 1.3) U=3262; P=0.1
Prothromplex, n (%) 6 (10.2%) 9 (6.1%) X*v)=0.53; P=0.47
VISmax during surgery (points) 20 (10; 40) 6 (0; 15) U=2096; P<0.001
VISmax within 24 hours after surgery (points) 2 (0; 20) 0(0;0) U=2829; P<0.001

Note. Used: Mann-Whitney test, analysis of contingency tables (Chi-square test with Yates correction).

IIpumeuanwue. Crystalloids — kpucramnonnss; 0,9% NaCl (normal saline) — dusuosiornyeckuii pacrsop; Ringer's lactate —
Punrepa jsakrar; Sterofundin® ISO — Crepodysans; total crystalloids volume — o6m1uit 06beM KpucTamIonaos; colloids —
rosounsl; Gelofusine® — l'estodysun; Albumin (Human) 25% solution — 25% pactBop ans0ymuna; RBCs (red blood cells) —
apurpouutapHas B3sech; FFP (fresh frozen plasma) — cBeskesamoposkeHHas 1m1a3Ma; cryoprecipitate — KpHUOIpenunuTar;
platelet concentrate — rpom6omacca; EAKK (¢-aminocaproic acid) — e-aMuHOKanpoHOBasi KUCJIOTa; tranexamic acid — Tpa-
Hekcaym; prothromplex — nporpommiexc; VISmax (maximum vasoinotropic index) — MakcuMaJ/IbHBIN Ba30OMHOTPOIHBIN UH-
nekc; during surgery (points) — B Teyenue onepanuu (6aisl); within 24 hours after surgery — B Teuenue 24 yacos 1ociie ore-
pauuu. [IpuMeHsu — TecT MaHHa-YUTHU, aHATU3 TAOJIHI] CONPSIKEHHOCTH (XU-KBaIpaT C MOMPaBKOM Heiirca).

CrepodyHnmHa), a Takke TpeboBaIN OOJIBIIIETO
06 beMa 9pUTPOIIUTAPHON B3BECH, CBESKE3AMOPO-
SKEHHOM MJ1a3Mbl M TPOMOOKOHIeHTpaTa. Kpome
aToro, B rpymme 60abHBIX ¢ JIBC-cuHIpOMOM
00'beM MHOTPOITHOH TONIePsKKU HA OTIepaIiN 1
rocJsie Hee ObLJI 3HAYUTEJIHHO OOJIBIIIE TIO CPaBHE-
HUIO C TpymIion 60ybHbIX 0e3 JIBC-cuHapoma.
CpaBHeHME TaHHBIX JJAOOPATOPHBIX UCCIENO0-
BaHMU NIBYX IPyHIl IO Ollepaluy I0KasaJjio, 4To
oonpHBIE B Tpynme ¢ JIBC-cuHApPOMOM HMeJHn
MeHBbIIIee KOJTMYeCTBO TPOMOOITUTOB, (hubpuHOTe-
Ha 1 60Jiee BBIPAYKEHHBIM aHEMUYECKAN CHHIPOM
10 cpaBHeHMIO ¢ Trpynmnoi 6e3 /[BC-cuagpoma.
Yepes 48 4acoB nocJie onepanyy BbIABUIN 3HAYN-
MBbI€ PA3JINYUA MEeKAY UCCIeyeMbIMU IPyIIamMu
10 BCEM IIpe/ICTaBJIEHHBIM B TabJIHIIe TTOKa3aTe-
JISIM. AHEMUYECKUH CHHAPOM, TUIIepOUIINPYyOu-
Hemusi, cHmKeHne CK®, rumoassOymMuHeMusd,
HapylleHusI TKaHeBOU nepdy3un (rurnepJsakrare-
MU ¥ CHAYKEHUE HAaCBIIEHUs KUCJI0POLOM CMe-
IIIAHHOU BEHO3HOU KPOBM) HA BTOPBIE CYTKU I10CJIE
omepanuy OBITM 3HAYUTETHHO BBIPAKEHHEH B
rpyte 60JbHBIX ¢ [IBC-cuaapoMom. [laHHast Tpy-
rma 00JBHBIX MMeJsa DoJiee TsKesIble M3MEHEHUS
[I0Ka3aTeJsiell reMOCTa3a I10 BHEIIIHEMY, BHyTpEHHe-
My M KOHEYHOMY IIyTHM CBEpTBbIBAaHMHs KpOBH, a
Takke 0ojiee BBIpa’KEHHBIE TPOMOOIIUTONEHUIO,
runopubprHOreHEeMHUIO U ruTepGUOPUHOINS, TO
€CTh U3MEHECHMsI, XapaKTepPHBbIE I KOAryJI0IIaTHH.
B rpynme 6e3 JIBC-cuHIpOMa TaKWX BBIPasKeHHBIX
“3MeHeHUH He Ob1710. Ha cembMble CyTKHM 00HapY-

The DIC group displayed a longer MLV period
and ICU stay vs. the group without DIC. It was also
found that the incidence of kidney failure on the
seventh day and the prevalence of renal replace-
ment therapy (RRT) during the 30-day postopera-
tive follow-up period was higher in patients with
DIC. The probability of RRT was 9.8 times higher in
the DIC group compared to the group without DIC
(OR=9.8 [2; 48.8]; P=0.005).

The probability of 90-day mortality was 8.3
times higher in DIC patients vs. the group without
DIC (OR=8.3 [1.6; 42.2]; P=0.01).

The 90-day survival with a standard deviation
and 95% confidence intervals was equal to
84.4146.49% [71.69%; 97.13%] in the DIC group and
96.22+3.12% [90.1%;100%] in the group without
DIC. The survival curves of the study groups and
the findings of their comparison are given in fig. 2.
The ad hoc test proved lower survival in the DIC
group (P=0.009).

As aresult of the single-factor analysis, the fol-
lowing indicators were selected: body weight; age;
fibrinogen, preoperative platelet and BRC counts;
maximal values of VIS index; critical hypotension
duration; blood loss volume; presence of a massive
blood loss, metabolic acidosis, hypocalcemia and
hyperchloremia; used volumes of infusions and
transfusion solutions. Those indicators were in-
cluded in the final equation for the multivariate
analysis of DIC predictors. The findings of the step-
wise logistic regression analysis are shown in table 5.
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Tabsuia 3. laHHbI€E JTa00OPATOPHBIX HCCJIETOBAHUI.
Table 3. Laboratory tests data.

Indicators

DIC (+), n=59

DIC (-), n=148

Statistical analysis

Platelet count (x10°/1)
before surgery

180 (104; 280)

274 (215; 345)

U=2300; P<0.001

after 48 hours 52 (31; 81) 162 (122; 204) U=804; P<0.001
aPTT (sec.)

before surgery 32 (30.2; 34.6) 31.3 (29; 34.6) U=3328; P=0.25

after 48 hours 47.5(38.7; 72.5) 33.7 (29.2;39.7) U=975; P<0.001
PT (sec.)

before surgery 12.6 (12.2; 13.7) 12.5(11.8;13.4) U=3250; P=0.17

after 48 hours 19.6 (16.6; 25.8) 14.2 (12.9; 15.6) U=1036; P<0.001
Fibrinogen (g/1)

before surgery 2.3(1.8;3) 2.6 (2.02; 3.22) U=3005; P=0.036

after 48 hours 0.9 (0.7; 1.2) 1.7(1.3;1.9) U=1454; P<0.001
TCT (sec.)

before surgery 25.8 (23.7; 28.5) 24.8 (22.9; 27.3) U=3082; P=0.06

after 48 hours 32.7 (28.1; 37.1) 27 (25.2; 30.6) U=1165; P<0.001

D-dimer (mg/ml)

before surgery 0(0; 0) 0(0; 0) U=3480; P=0.39
after 48 hours 1.1 (0.8; 1.5) 0.15 (0; 0.3) U=300; P<0.001
Hemoglobin (g/1)
before surgery 102 (95;118) 112 (103; 122) U=2880; P=0.014
after 48 hours 84 (79; 93) 104 (96; 113) U=709; P<0.001
Lactate (mmol/])
before surgery 1.1 (0.8;1.4) 1(0.8;1.4) U=3601; P=0.72
after 48 hours 3.1(1.9;5) 1.2 (0.9; 2.0) U=1085; P<0.001
SvO, (%)
before surgery 94 (90; 98) 93 (86; 96) U=3179; P=0.11
after 48 hours 72 (61; 84) 82 (72; 90) U=2448; P<0.001
Albumin (g/1) RM-ANOVA (BSE — P=0.04;
WSE-T — P<0.001; WSE-T*G — P<0.21)
before surgery 39 (35; 43) 40 (36; 44) U=3783; P=0.13
after 48 hours 28 (22; 34) 31 (26; 36) U=3180; P=0.002
on the 7 day 36 (33; 40) 37 (34;41) U=3830; P=0.17
Total bilirubin (umol/I) RM-ANOVA (BSE — P=0.025;
WSE-T — P<0.005; WSE-T*G — P<0.001)
before surgery 7.8 (4.7;11.9) 9.4 (5.5; 15) U=3662; P=0.25

after 48 hours 19 (13.2;32.8)

14.7 (10.6; 25.2)

U=2870; P=0.003

on the 7 day 20.1 (10.8; 52)

10.7 (7.4; 19.7)

U=2442; P<0.001

GFR (ml/min/1.73mz2)

RM-ANOVA (BSE — P=0.002;
WSE-T — P<0.001; WSE-T*G — P<0.001)

before surgery 63 (43;92) 76 (61; 103) U=3702; P=0.1
after 48 hours 54 (36; 84) 81 (67;95) U=2671; P<0.001
on the 7 day 48 (27; 67) 94 (69; 109) U=2045; P<0.001

Note. Used: RM-ANOVA: BSE — Between-subjects factors (differences between groups); WSE — within subjects effects (T — dif-
ferences in time periods, T * G — differences between groups in their time periods); Mann-Whitney test.

Ipumeuanwue. Platelet count — uucso Tpom6oruToB; aPTT (Activated Partial Thromboplastin Time) — akTuBUpOBaHHOE
yactTuyHoe TpoMboriacTunoBoe Bpemst; PT (Prothrombin time) — nmporpom6unoBoe Bpemsi; TCT (thrombin clotting time)—
TpoMmOuHOBOE BpeMs; fibrinogen — ¢pubpunoren; D-dimer — JI-qumep; hemoglobin — remorio6un; lactate — stakrat; SvO,
(mixed venous blood oxygen saturation) — HacbllleHHe KUCJI0POJOM CMEIIaHHON BeHO3HOM KpoBY; albumin — anb0ymus;
total bilirubin — o6muit 6unupy6mus; GFR (glomerular filtration rate) — ckopocTb kiIy60ukoBO# dhunasrpanuu; before sur-
gery — 1o onepanuuy; after 48 hours — uepes 48 yacos; on the 7" day — na 7 cyrku. [Ipumensaun — RM-ANOVA: BSE —
MEKTPYyNnnoBoi agdexr (paznuyua mesxay rpynnamu); WSE — BHyTpurpynnossie addexTs! (T — pasnuyunsa BpeMeHHbIX
nepuonos; T*G — pasnnumsa Mex1y TpylnIlaMyu B UX BDEMEHHBIX pAlax); TecT MaHHa- YUTHH.

SKUJTH, YTO TIOKA3aTes N aTbOyMIHA He OTIMYaINCh
MESK/Ty MCCJIeTyeEMbIMU IPYIIIIaMHU U YITyqIIIaIUCh.
[Tokasaresau 061IeT0 OMJIMPYOWHA OBIIA 3HAYH-
TeJIbHO BhllIe B rpynne ¢ IBC-cuagpomom, ocra-
BasiCh HAa YpOBHE ITOKa3areJsel, MOoJyIYeHHBIX Ha
BTOPBIE CYTKU ITOCsIe onepanuu. Torga Kak B rpym-
e O0oabHBIX 6e3 [IBC-cumHOpoMa IOKa3aresu
OmMpyOMHa YMEHBIIATNCh W CTPEMHJINCH K
JooneparoHHbIM 3HaueHusiM. CK® Ha cegbpMble
CYTKH TIOCJI€ OTIepaIiy MIPOTPECCUBHO yXY/IIIa-
JIach M ObIJIa 3HAYUTETHHO HUSKE B TpymIe 60J1b-

The multivariate analysis discovered that the
age, preoperative platelet count, the duration of in-
traoperative critical hypotension, and hypocal-
cemia are independently related to DIC formation
on postoperative day two in children with oncolog-
ical diseases. According to the model presented, the
probability of postoperative DIC development in-
creases by 19% for every minute of critical hypoten-
sion, deceases by 20% for every year of life and by
1% for every 1000 platelets per microliter. Besides,
detection of hypocalcemia (iCa**<1 mmol/L) in-
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Tabsuiia 4. [ToceonepamuoHHOE COCTOSTHHE 00TbHBIX.
Table 4. The postoperative condition of patients.

Indicators DIC (+), n=59 DIC (-), n=148 Statistical analysis
Duration of mechanical ventilation (hours) 16 (4; 72) 2 (0;6) U=2145; P<0.001
PpSOFA (points)
for 2 days 7 (6; 8) 1(0;3) U=137; P<0.001
on the 7 day 4 (3; 8)* 1(0;2)* U=518; P<0.001
pRIFLE on the 7t day, n (%)
Risk 15 (25.4%) 35 (23.6%) x*=0.07; P=0.79
Injury 8 (13.6%) 16 (10.8%) 220=0.1; P=0.75
Failure 3 (5.1%) 0 P=0.02
RRT within 30 days after surgery, n(%) 7 (11.9%) 2 (1.4%) P=0.003
PELD(MELD) (points)
- for 2 days 6.3 (5;12,6) 1.4 (0;9) U=2589; P<0.001
- on the 7% day 2 (0; 10.1)* 0 (0; 8)* U=3400; P=0.01
Repeated surgical hemostasis within 48 hours after surgery, n (%) 6 (8.5%) 2 (1.4%) P=0.007
Acute thrombosis, n (%) 8 (13.6%) 5 (3.4%) X*vo)=5.8; P=0.02
Length of stay in the ICU (hours) 72 (17;192) 18 (15; 32) U=2450; P<0.001
90-day mortality (%) 6 (10.2%) 2 (1.4%) P=0.007

Note. Used: Mann-Whitney test; analysis of contingency tables

(Chi-square test, Chi-square test with Yates correction, Fisher's

exact test); calculation of the odds ratio (OR) with 95% confidence intervals; ¥ — P<0.05 for the Wilcoxon test.

IIpumeuanue. Duration of mechanical ventilation (hours) — gurensaocts UBJI (yacen); pSOFA (points) for 2 days, on the 7
day — onenka tsiskect CITOH (6asibl) Ha 2-e cyTKY, Ha 7-e cyTkY; pRIFLE, risk, ilnjury, failure — onenka noueunoit gpynkimu,
puCK, moBpeskeHne, HemocratogyHOCTh; RRT (renal replacement therapy) within 30 days after surgery — 3I1T (3amecTtuTesibHasA
novyevyHas Tepanus) B redenue 30 nueit nocse onepanuy; PELD(MELD) — oneHKa Ie4eHOYHOU HEeI0CTaTOYHOCTY; repeated
surgical hemostasis within 48 hours after surgery — moBTOpHBIN XUPYPIHUUYECKU reMOCTa3 B TeueHHe 48 4acoB II0CJIe OIlepaluy;

acute thrombosis — ocTpsrif TpomM603; length of stay in the ICU

(hours) — myuTesbHOCTD TpeObIBanusi B OPUT (wackn); 90-day

mortality — 90-nHeBHass cMepTHOCTE. [IpuMeHsin — TecT MaHHa—YUTHHY; aHAINU3 TaOJ/IUI] CONPsIPKeHHOCTH (Xu-KBagpar, Xu-
KBaJpar ¢ MONpaBKoii MeiiTca, To4HbIN KpuTepuit Puiiepa); pacyer oTHOIeHHs aHcoB (OR) ¢ 95% 10BepUTEIbHBIMU UH-

TepBanamy; * — p<0,05 0J1s TecTa YUJIKOKCOHA.

HbIX ¢ JIBC-cunapowm. B rpymire 6016HBIX 0€3 J[IBC-
cuagpoma CK® coxpaHAace Ha YypOBHE HOPMBL.

Ycranosuay, 4ro B rpymnne ¢ JIBC-cungpo-
MOM BE€POATHOCTb IIOBTOPHOI'O XUPYPTUYECKOT0
BMeIIaTe/IbCTBa C LeJIbI0 XUPYPTUIEeCKOIO IeMo-
cra3a B 8,3 pasa BblIIIIe, ueM B rpyrie 6e3 JIBC cuH-
npoma (OR=8,3 [1,6; 42,2]; p=0,01). B OPUT cpasy
IocJIe OoIlepalyuy Tepalnus IreMopparundeckoro
CHHJpOMa IIPOAO0JIKAJIACh COIVIACHO IIPOTOKOJY
neHrpa. KposoTeueHue NOJIHOCTBIO IpeKpala-
JIOCh K KOHILy IIepBbIX CyTOK. JlasbpHelne remo-
TpaHcdysuu B otaenenue OPUT Hocuu 3amecTu-
TeJbHBII W  KOPPErupylolmuid  xapakTep.
BepudunupoBaHHbIe I10CJIe Ollepalliy B TeueHue
nepuona Habmogenus 90 qHeH caydanm OCTPOro
TpoMbO3a WMeJH CJIEeAYIOMYI0 JOKaJN3anuIo:
HUSKHSAS ¥ BEPXHAA I10JIbIE BEHBI, IpEMHbIC BEHBI,
II0YEYHbIE U IIeYEeHOYHBIE COCYIbl, COCYIbl YPEB-
HOT'O CTBOJIA, @ TAKKe BHYTPHUCEPAETHBIE TPOMOBI
¥ TpOoMOBI B JIETOYHOU apTepuu. B rpymme 60J1b-
HBIX ¢ [IBC-CMHIpPOMOM BEpOSITHOCTH OOHAapy Ke-
HHS OCTPOTO TpoMO03a 6bli1a B 4,5 pasa BBIIIIE IO
cpaBHeHUI0 ¢ rpynnoi 6e3 IBC-cmHIpoma
(OR=4,5 [1,4; 14,3]; p=0,01).

IIpu ncriosb3oBaHUy OUCIIEPCUOHHOIO aHa-
JIN32a MIOBTOPHBIX U3MEPEHUH JJIs1 CTETIEHU TsKe-
ctu CIIOH, onienenHo# 1o 1ikaje pSOFA, BbISABU-
JUA pasauuusa  Mexny rpynonamu  (p<0,001),
pasn4usa BpeMeHHBIX nepuonos (p<0,001) u pas-
JINYWS MEKIY IPYIIIaMU B X BDEMEHHBIX [I€pUO-
Iax (p<0,001). ITpu aHanu3e MEeKIPYIIIOBLIX pa3-

traoperatively and within the first postoperative 24
hours 10-fold raises the probability of DIC diagno-
sis during the postoperative period. The area under
ROC-curve was equal to: AUC=0.94 [0.9; 0.97], thus
proving the excellent prognosis quality of the re-
sultant model.

For the resultant DIC predictors, dichotomiza-
tion by determining cutoff points on ROC curves
produced the following findings: for variable ‘age),
the cutoff point was 8 years of age (AUC=0.63 [0.55;
0.72] P=0.001; sensitivity — 76%; Specificity —
45%); for critical hypotension duration — 25 min.
(AUC=0.87 [0.8; 0.93] P<0.001; sensitivity — 75%;
specificity — 99%); for the platelet count —
150%X10°/1 (AUC=0.69 [0.61; 0.78] P<0.001; sensitiv-
ity — 49%; Specificity — 87%.).

The technological development of surgical
oncology, anesthesiological and postoperative in-
tensive care during oncological pathologies for the
recent four decades has assisted extension of indi-
cations for resection of tumors which were previ-
ously considered difficult or undesirable. Children
with large hypervascularized tumors encapsulating
large blood vessels are now regarded as acceptable
candidates for surgery. A surgery on such children
is associated with a much greater severity of multi-
ple organ failure and high mortality due to realiza-
tion of the risk of intra — and postoperative blood
loss, development and progression of a coagulopa-
thy, perfusion impairments during unstable hemo-
dynamics, postoperative thrombotic events, and
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JITHA BpEMEHHBIX IIEPHO- Log-Rank Test x*=6.91; df=1; P=0.009

0B (p<0,001) u pasauuusa
MesKJTy TpYIIIaMy B UX Bpe-
MEeHHBbIX Itepronax (p<0,001).
IIpu anaM3e MeKIpyIo-
BBIX pa3JInYMi MoKa3are-
Jiel TSI3KeCTH IIe4eHOYHOM HeJOCTaTOUHOCTH B IPYTI-
max Ha KaKIOM 9JTame MCCJIed0BaHUSA C
HCI0Jb30BaHueM U-Kpurepuda MaHHa—YUTHU yCTa-
HOBWJIH, YTO JI0 OITepaIiiy He ObLIIO 3HAYUMBIX Pas-
JIMYNH MesKAy TPYIIlaMU B TSPKECTU eYeHOUYHOU
HegocTraTo4HoCTH (p=0,2), a Ha BTopkble (p<0,001) u
cenbMble cyTKU (p=0,01) TAKECTb NEYEeHOYHOU
HEJIOCTaTOYHOCTH ObLIa BBIIIIE B TPYIIITE OOJIHHBIX
¢ JIBC-cuaipoMom.

B rpymme 6oapHBIX Cc JIBC-cuHApOMOM
OTMEYaJTNCH OOJIBITIHE ITUTETFHOCTE VIBJI 1 cpok
npebsiBanuss B OPUT 1o cpaBHEHUIO € TPYIIIION
6e3 JIBC-cuampoma. Takske YCTaHOBHUJIW, YTO
YacToTa 00JILHBIX C IOUEYHOM HEI0CTATOYHOCThIO
Ha ceJbMble CyTKU U 4aCTOTa IPUMEHEHHUS 3aMe-
cTUTebHOU noueyHou Tepanuu (3I1T) 3a mepuon
HaOsonennss 30 mHeW mocJse omlepanuu ObLIa
BhINIE y 60sbHBIX ¢ JIBC-cuHapoMoM. IIpu aTom
BeposATHOCTDL npoBenenus 3IIT 6wvLIa B 9,8 pas
BBIIIIE B rpy1e 60abHbBIX ¢ [[BC-cuHIpOMOM, TIO
cpaBHeHUI0 ¢ rpynnoi 6e3 IBC-cmHIpoma
(OR=9,8 [2; 48,8]; p=0,005).

BepostHOoCTh 90-THEBHOU JIETAJIBHOCTU
Ob11a B 8,3 pasa Belire y 60/1bHBIX ¢ JIBC-cuHIpO-
MOM II0 CpaBHEHUIO ¢ rpynmnoi 6e3 JIBC-cuHIpo-
ma (OR=8,3 [1,6; 42,2]; p=0,01).

90-nHeBHAsT BBKMBAEMOCTh CO CTaHIApT-
HBIM OTKJOHeHueM W 95% [I0BepUTe/IbHbIMU
MHTEepBa/JlaMM COCTaBUJIA B IPYIIIIE IIAIIMEHTOB C
JNBC-cungpomom — 84,41+6,49% [71,69%; 97,13%],

Fig. 2. Survival analysis.

Puc. 2. AHaTU3 BBI)KHUBA€MOCTH.

the risks of massive blood transfusion and infusion
therapy [16]. This explains the high probability of
DIC development during liver and retroperitoneal
space surgeries.

In spite of the fact that in this study, before
surgery the resultant cohort did not include chil-
dren with bleedings, MOF symptoms, an infection
pathology, iatrogenic factors predisposing to a co-
agulopathy, it had been found that every sixth pa-
tient with a bleeding during a surgical correction of
an oncological pathology developed DIC. This re-
sult approaches the DIC prevalence described in
septic shock patients [17]. The low probability of
DIC development during orthopedic surgeries
demonstrated herein is connected with an older
age of children of this group, predominance of little
surgical traumas, greater opportunities for surgical
and anesthesiological management of such inter-
ventions, which allows controlling the risk of
thrombohemorrhagic complications.

Preoperative presence in children with onco-
logical disease of an early age with a small body
weight of such factors as a low platelet count and
low fibrinogen is an indicator of misadaptation of
the blood coagulation system in spite of absence of
MOE an infection pathology or iatrogenic factors
of the said mechanism decompensation [18]. Intra-
operatively, this mechanism is iniutiated because
of sometimes inevitable bleeding into the hypoco-
agulation syndrome that is called ‘coagulopathy'.
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TaGsnua 5. [Ipeaukropsl JIBC-cuHapoMa y AeTeii ¢ OHKOJIOTHYEeCKHMH 3a00JIeBaHUAMH I10CJIe OIlepauu
Table 5. Predictors of DIC in children with oncological diseases after surgery

Predictor Multivariate analysis

OR +95% CI P value
Age (years) 0.8 [0.7; 0.9] <0.001
Duration of critical hypotension during surgery (min) 1.19 [1.12;1.25] <0.001
iCa*?<1 mmol/l during surgery and the first 24 hours after surgery 10 [2; 47] 0.004
Platelet count before surgery (xX10°/1) 0.99 [0.98; 0.99] <0.001

Note. Overall model fit y?=137; df=4; P<0.001. ROC curve analysis — AUC+SE 0.94+0.02 95%CI [0.9; 0.97].

IIpumeuanue. Age (years) — Bo3pact (roubl); duration of critical hypotension during surgery (min) — 1JIMTeJIbHOCTb KPUTH-
4eCKOH ruroTeHs3uu Bo Bpems onepanuu (MuH), iCa?<1 mmol/l during surgery and the first 24 hours after surgery — ypoBenb
MOHU3UPOBAHHOI'O KaJIbIMs B CHIBOPOTKE KPOBU MeHee 1 MMOJIb/JI B TedeHNe Ollepalliy U B IIepBhle 24 yaca IocJje ollepaluy,
Platelet count before surgery — kosmuecTBO TPOMOOIUTOB 0 onepanuu. OneHKa npaBaonoL00HOCTY UTOTOBOW MOeIu
x?=137; df=4; p<0,001. Ananua kpusoii ROC 1151 oneHKH TouHOCTH nporHo3uposanus — AUCSE 0,94+0,02 95%CI [0,9; 0,97].

aBrpymnre 6e3 [IBC-cuampoma— 96,22+3,12% [90,1%;
100%]. KpuBble BBIKMBA€MOCTH MCCJIEIYEeMBbIX
TPYIII, a TaKKe pe3y/IbTrarbl UX CPaBHEHUs NIpe.-
CTaBWJIM Ha pHUC. 2. [1o pedynsraram JIOrpaHT0BOIO
TecTa JOKa3aJlk, YTO BBKUBAEMOCTD B IPYIIIIE C
IOBC-cungpomoM 6b11a HIDKE (p=0,009).

B pesynsrare ogHO(aKTOPHOIO aHAIN3a OTO-
OpaJtu MpU3HAKK: Macca TeJsla; BO3pacT; IToKa3are-
Ju (pudbpuHOreHa, KOJUYECTBA TPOMOOIUTOB,
reMorJIoOMHA [0 OIlepanuy; MaKCUMaJIbHBIE
rnokasaareJsiu VIS WHIeKca; IJUTeabHOCTh IIepruoia
KPUTUYECKOU TUIIOTEH3UH; 00'beM KPOBOIIOTEPH;
HaJIM4¥ie MAaCCUBHOU KPOBOIIOTEPH, MeTaboTIUe-
CKOTO alluJ103a, TUIOKAJAbIIEMUAN U TUIIEPXJIOpe-
Mu¥; 00beMBI UCITOJIb30BAHHBIX MH(PY3MOHHBIX 1
TpaHC(y3UOHHBIX PACTBOPOB. J[aHHbIEe TOKa3are-
JIY BKJIIOYMJIM B UTOIOBOE ypaBHEHUE J1J1s1 IIPOBe-
JleHusI MHOTO(haKTOPHOT0 aHAIM3a TPETUKTOPOB
JOBC-cuHnpoMa Peaysbsrarel OIIaroBoro JIoru-
CTAUYECKOTO PerpecCuOHHOIr0 aHaan3a mpeJcTa-
BUJIX B Ta0JI. 5.

B pesynbrare MHOro(pakTOpHOTO aHaJIU3a
BBISIBWJIM, YTO BO3PACT, IIpenoleparruoHHOoe
KOJITYECTBO TPOMOOIIUTOB, IJTUTETLHOCTE ITEPHO-
Jla KpUTUUYECKOU TMIIOTEH3WHU Ha OTIepalliy, TUIIO-
KaJblleMUsI He3aBUCUMO CBsI3aHbI ¢ (popMUpoOBa-
HueM /[IBC-cuHApoMa Ha BTOpBIE CYTKU IIOCJeE
omepanuy y IeTell ¢ OHKOJIOTUYeCKUMU 3aboJie-
BaHussMu. COrjlacHO TIpeJiICTaBJIA€HHON MOeJIH,
BEepOATHOCTh pa3dBuTus [IBC-cuHApOMA B ITOCJIEe-
olepanroHHOM Ilepuoje yBeanunsaerca Ha 19%
JUIST KOKJI0M MUHYTBI KPUTUYECKOW I'MIIOTeH31H,
yMenb1Iaercs Ha 20% I Kaskgoro rofa sKU3HU U
Ha 1% muis1 kask ot 1000 KyIeTOK TpOMOOIIMTOB Ha
MUKpOJUTP. KpoMe arToro, BbisiBjeHUE (GaKTa
runokasabiiemun (iCa*?><1 mmol/L) naTpaonepa-
IIVOHHO U B IIepBble 24 yaca rnocJje onepauuu B 10
pas yBeJIMYMBAET BEpPOATHOCTb JUArHOCTUKU
JBC-cuHApOMa B IOCA€0NepPAIMOHHOM IePUO]IE.
[Tmomaas mog ROC-kpuBoit cocraBuia AUC=0,94
[0.9; 0.97], yTO MOKa3bIBAET OTJIMYHOE KAaueCTBO
IIPOTHO3UPOBAHUS IOJTYUeHHOU MOJIEJIHU.

JJI1 oJIy4eHHBIX NIPEIUKTOPOB PAa3BUTHUS
JBC-cunapoMa NpuBesn pe3yJssraTbl JUXOTOMU-

Many factors promote its progression. Administra-
tion of a large volume of infusion solutions causes
dilution of coagulation factors [19]. In spite of pre-
dominant usage of balanced crystalloid solutions,
hypervhloremic metabolic acidosis, which is a fac-
tor of vascular endothelium damage and hypoco-
agulation bleeding progressing, develops in-
evitably. In 2014, based on the findings of a
multi-center randomized study in children younger
than 36 months of age, Nicola Disma demonstrated
that Sterofundin infusion exceeding 46.7 ml per 1
kg causes hyperchloremia. The Sterofundin chlo-
ride concentration might well be too high for in-
fants [20]. Gelofusine renders opposite effects on
the hemostasis system: on the one hand, dilution
of coagulation factors might increase the risk of ex-
cessive bleeding; on the other hand, a gelatin-re-
lated amplification of the aggregative properties of
platelets, which leads to hypercoagulation and
might be accompanied with decreased density of
functioning capillaries and vascular resistance
growth, has been proven. Modified gelatins are not
recommended in children with impaired coagula-
tion system or high risk of thrombotic complica-
tions [21]. Calcium is important: it supports the
contractile capacity of myocardium and smooth
muscle cells, is involved in platelet adhesion, pro-
vides activation of factors II, VII, IX, and X and C
and S proteins, plays a role in the stabilization of
fibrinogen and platelets in a developing thrombus.
A hypocoagulation promoting hypocalcemia devel-
ops not so much due to calcium consumption in
the course of coagulation as due to concurrent
transfusion of sodium citrate administered to-
gether with blood components because liver hy-
poperfusion and hypothermia might compromise
sodium citrate clearance [22]. In spite of factors
predisposing to hypocoagulation and bleeding pro-
gression, there are also intraoperative hypercoagu-
lation factors. Firstly, a surgical trauma initiates the
coagulation system action according to the cellular
coagulation theory [23]. Secondly, employment of
an aggressive hemostatic and blood replacement
therapy supports the hemostatic mechanism ac-
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3aI¥ C TOMOIIBIO OTIPe/ieIeHUsI TOUKHU OTCede-
HusA npu nocrpoeHnn ROC-KpUBBIX: s TIepe-
MEHHOM «BO3PACT» TOYKA OTCEYEHHUsI COCTaBUIA 8
Jaer (AUC=0,63 [0,55; 0,72] p=0,001; UyBcTBUTE/IH-
HOCTb 76%; CrieriuuaHOCTD 45%); N5 AJIUTEIb-
HOCTH KPUTUYECKOU TUIOTEH3UHM — 25 MUH
(AUC=0,87 [0,8; 0,93] p<0,001; UyBCTBUTEJBHOCTb
75%; CierupraHOCTH 99%); 17151 YpOBHS TPOMOO-
nurtoB 150X10%/41 (AUC=0,69 [0,61; 0,78] p<0,001;
UyBcTBUTEIBHOCTD 49%; CrieniudpuaHOCTh 87%.).

3a mocyaenHue 4 NecATUNEeTHUS pa3BUTHE TeX-
HOJIOTUU XUPYPTrUYeCKON OHKOJIOTUH, AaHECTE3UO0-
JIOTUYECKOU U MIOCJIe0IepalliOHHON MHTEHCUBHOM
Teparuu Py OHKOJIOTTYECKIX 3a00JIeBaHUSIX CII0-
Cc006CTBOBAJIO PACIITUPEHUIO IIOKA3aHUH K PEe3EKITUN
OITyXO0JIel, KOTOpblIe B MPOIIJIOM CUUTAIUCH TPY/I-
HBIMHU WA He)KeJlaTeJIbHbIMU. I1aieHTsI ¢ 00J1b-
MMM TUIIEPBACKY/ISAPU30BAHHBIMU OIIYXOJISIMU,
WHKAICYJUPYIOIIAMA KPYIIHble KPOBEHOCHBIE
COCyZbI, Tellepb CYUTAIOTCA IPUEMJIeMbIMU KaHA1-
Jaramu JJIs1 XAPyprudecKoro jJedyeHus. BeimnosHse-
HMe Ollepaliy y TaAKUX ITaleHTOB COIPSKEHO C
3HAYUTEJIbHBbIM YBEeJUYEeHUEM TAKEeCTH II0JIMOP-
FaHHOU HEJIOCTaTOYHOCTU M BBICOKOU CMepPT-
HOCTBIO 34 CUET pea/iM3allii PUCKOB UHTpA — U
MOCJIe0NEPAITMOHONA KPOBOTIOTEPU, PA3BUTUSA U
[IpOrpeccupoBaHUs KoaryJjaonaruu, nepdysnoH-
HBIX IIOBPEKIEHUH B ITepUOJT HECTAOMJIBHOM reMo-
TUHAMUKY, TPOMOOTHYECKUX COOBITHUI B ITOCJIEOTIE-
paloOHHOM TIepHo]ie, @ TaK)Ke PUCKOB MaCCUBHOM
reMOTpaHC(y3MOHHOU U WH(QPY3UOHHON Tepa-
i [16]. 9To 06BACHSIET BHICOKYIO BEPOSITHOCTD
pasButusi [IBC-cruHapOMa Ipu oTlepanusix Ha meve-
HU ¥ 3a0PIOIITMHHOM IPOCTPAHCTBE.

HecmoTps Ha TO, YTO B JAHHOM HUCCJIETOBA-
HUH IIOJIyYEeHHAsA KOTOpTa [0 Ollepalii He Coep-
skaJsia 60JIbHBIX C KPOBOTEUEHUSIMU, TPU3HAKAMHU
CIIOH, undeKIMoHHOU MaTo/J0THueH, ATPOTreHHBI-
MU (pakTOpaMM IIpeApacnosaraloiiuMu K Koary-
JIOIATUH, BBISIBJIEHO, UTO KaKIbIH IIIECTOM ITaIy-
€HT C KPOBOT€YEeHHEeM BO BpeMsl XUPYPTrU4eCKON
KOPPEKITUM OHKOJIOTUYECKOM MMaTOJIOTUU Pa3Bu-
BaeT /IBC-cuHapoM. [laHHBINA pe3ysbTaT MpuoIu-
skaeTcsl K pacnpoctpaHeHHocTu JIBC-cuHapoma
ONMHMCAaHHON cpeau OOJBHBIX C CENTHYECKUM
mokoM [17]. Huskast BepossTHOCTh pa3Butus JIBC-
CUHIpPOMAa IPHU OPTOINEIUUYECKUX OIeparusix,
IMOKa3aHHAas B NIPeICTaBJIeHHOM UCCJIeJOBAHUMH,
CBsI3aHa ¢ OOJIBIITUM BO3PACTOM OOJIBHBIX TAHHOM
TPYIIBI, peodsafaHeM MaJoTpaBMaTUYHBIX
XUPYPruveCcKuX MpoIeayp, 60JbITNMI BO3MOXK-
HOCTAMU XUPYPTUYECKOI0 U aHeCTe3u0JIorude-
CKOIr'0 MeHeIPKMeHTa JaHHbIX BMeIaTeJbCTB, I103-
BOJISIIOIIAM CIOPAaBUTBCS C PUCKOM pPa3BUTHUSA
TPOMOOTEMOPpPArnIECKUX OCTIOKHEHUH.

Y OHKOJIOTHUYECKUX 6OJbHBIX pAHHETO BO3-
pacra c HU3KOM Maccoy TeJia B IIpeJonepanuoH-
HOM Mepuojie HaJInune Takux PakTOPOB KaK HU3-
KO€ KOJIMYEeCTBO TPOMOOIIMTOB U (huOpUHOTEHA

tion. Thirdly, the pathophysiological centralization
of blood circulation combined with a lengthy criti-
cal hypotension episode and a forced therapy with
large doses of noradrenalin compromise perfusion,
which leads to reduced delivery of oxygen to cells
and tissues, while loss of endothelial hypocoagula-
tion properties at a background of dilution and de-
pletion of anticoagulant factors of the blood coag-
ulation system predisposes to thrombus
formation [24, 25].

These are the changes that cause a severe
MOE It is known that DIC is characterized by for-
mation of fibrin markers (fibrinogen and fibrin
degradation products) and reflects an acquired (in-
flammatory) or non-inflammatory disorder of mi-
crovasculature. World literature pays much atten-
tion to this mechanism of MOF development, while
pathophysiological features of this process and ap-
proaches to a therapy for this condition are still in-
vestigated [18, 25]. So, coagulopathy transforma-
tion into an organ-type DIC takes place as early as
intraoperatively during the first 24 postoperative
hours. This fact is supported by a proven significant
impairment of tissue perfusion (decreased pooled
venous saturation and hyperlactatemia), growth of
D-dimer in the DIC group. MOF during DIC in-
volves lungs, liver, and cardiovascular system. In
addition to fibrin markers, the laboratory peculiar-
ities include: thrombocytopenia, decreased RBC,
albumin, and GFR, as well as hyperbilirubinemia.
According to the study findings, GFR decreased
progressively in the DIC group not only due to kid-
ney damage caused by hyperchloremia but due to
ischemic impairment and microthrombus forma-
tion, too. This fact accounts for the growth of cases
of kidney risk, damage, and failure diagnoses ac-
cording to pRIFLE and a greater incidence of renal
replacement therapy procedures in DIC patients.
That group also had a higher PELD(MELD) score on
postoperative day two. Hypocoagulation, hypoal-
buminemia and renal dysfunction affected this re-
sult. Ischemic liver impairment is also associated
with hyperbilirubinemia, which, in spite of hypoal-
buminemia removal and INR normalization by the
seventh day, persisted at the previous level. DIC pa-
tients required a prolonged mechanical lung venti-
lation due to lung parenchyma impairment at a
background of an aggressive transfusion and infu-
sion therapy. Verification, within 30 postoperative
days, of a greater prevalence of life-threatening
acute thrombosis located in kidneys, liver, and
lungs in DIC patients confirms this hypothesis.
These circumstances evidently increase the length
of ICU stay and 90-day mortality in this group of
patients.

Considering the retrospective study findings,
it can be surmised that the current technique of
prophylaxis and therapy of hemostatic and hemo-
dynamic critical incidents needs improvement. An
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SABJISIETCSI IIOKa3aTreJseM Je3aJalTallui CUCTEMBI
CBepTbIBaHUA KPOBU, HECMOTPA HA OTCYTCTBUE
CIIOH, uH(MEeKITMOHHOU MaTOJIOTUU U SATPOTEH-
HBIX (DAKTOPOB JIEKOMIIEHCAIIMU JTAHHOTO Mexa-
Hu3Ma [18]. Bo Bpems omepaiuu JaHHBIN Mexa-
HH3M peanayeTcs Ha (hOHE TOPOI HEM30EKHOTO
XUPYPru4eCKOro KpOBOTEYEHUA B TMIIOKOAryJis-
LIMOHHBIA CHHAPOM, KOTOPbI Ha3bIBAIOT KOATYJIO-
nmatuel. Ero mporpeccupoBaHue oOecrieunBaeT
MHOTHEe (pakTophl. BBegeHme 60/b110T0 06 BHEMaA
MH(QY3UOHHBIX PACTBOPOB BBI3BIBAET IUJIIOIIUIO
¢daktopoB cBepThiBaHus [19]. Hecmorpss Ha
HICII0JIb30BaHNE TPENMYIIIECTBEHHO cOaTaHCHPO-
BaHHBIX KPUCTAIJIOUIHBIX PACTBOPOB HEU3OEKHO
pa3BHUBaeTCs TUIEPXJIOPEMUYECKUI MeTaboJTye-
CKMU anu103, KOTOPBIH, KaK U3BECTHO, SIBJISETCS
(pakTOpPOM MOBpPEKAEHUSI SHIOTEJINS COCYLOB U
IIPOrpeCCUPOBAHU THIIOKOATYJIAIMOHHOIO KPO-
BOTEYEHUSI.

B 2014 rony Nicola Disma ocHOBBIBasiCh Ha
pesyabsrarax IIPpOBeJeHHOI'0 MYJIBTUIIEHTPOBOIO
PaHIOMU3UPOBAHHOTO MCCJIEJOBAaHUS y JeTeil
MutafiIe 36 MecsIleB IIOKasaJjl, YTo Ipyu UHQY3UU
crepodynarHa 60see 46,7 M Ha 1 KT BOSHUKAET
runepxjopeMusi. BrmosiHe BO3MOYKHO, UTO KOH-
LIeHTpalus XJIOPUJA B CTepO(PYHANHE CIAUIIKOM
BeJIMKa IS leTell MJtajlieil BO3pacTHOU IpyIl-
bl [20]. [lelicTBue resiopy3anHa Ha CUCTEMY FeMO-
cTasa pa3HOHAMNpPAaBJIEHO: C OJHOW CTOPOHBI,
IUJTIOIUS (paKTOPOB CBEPTHIBAHUS MOSKET ITPUBeE-
CTH K yBEeJINYEHUIO PUCKA IIOBBIIIEHHON KPOBO-
TOYMBOCTH, C IPYTOA — JOKA3aHO yCUJIeHHe arpe-
TalliOHHBIX  CBOWCTB  TPOMOOIIMTOB  IIPHU
MMpUMEHEeHNH JKeJIaTuHa, NPUBOJIAIIee K Tumnep-
KOaryJIsiliyay, 9YTO MOYKET COIIPOBOKIATHCS YMEHb-
IIeHVeM IIJIOTHOCTU (PYHKITMOHUPYIOIIUX KaITUJI-
JIAPOB ¥ POCTOM COCYAHCTOI'O COIIPOTUBJICHUS.
[IpumeHeHne MOIUGUIIMPOBAHHBIX KEJIATUHOB
He PEeKOMEHI0BAaHO ITPU HEJIOCTATOYHOCTU CUCTE-
MBI CBEPTBHIBAHNA U Y IALIMEHTOB C BEICOKUM PUC-
KOM TPOMOOTHYECKUX OCJIOKHEHUT [21].

PoJib KaJIbIIMA BaskHa — OH oOecledyuBaer
COKPAaTUTEBHYIO CTIOCOOHOCTHh MUOKap/a U IV1aI-
KOMBIIIIEYHBIX KJIETOK, y4acTBYeT B alre3uu
TpoMOOIUTOB, 0becreunBaeT akTuBamnuio 11, VII,
IX u X pakTopos, a Takke 6eskoB C u S, urpaer
poJsib B cTabuiusanuu (pubpuHOTEHA U TPOMOO-
[INTOB B pa3BUBaloIeMcsi TpomoOe. ['numokaabIle-
MUsI, CHOCOOCTBYIOIIAsI THIIOKOATYJISINN, PA3BU-
BaETCsI He CTOJIBKO 32 CYET ITOTPEeOIEHU S KaJTIbITHS
B IIpOILIecce CBePThIBaHM s, CKOJIBKO 3a CUeT COIyT-
CTBYyIOIIEN TpaHC(y3UU UTpaTa HaTPUs, BBOIU-
MOTO BMeCTe C TeMOKOMIIOHEHTaMu, Bedb M3-3a
runonep@ysuu U TUIIOTEPMUHN B IIeUEHU MOSKeT
YXyALIaTbCA KIUPEHC IUTpara Harpus [22].

Hecmortpst Ha mpepacnosaratoiiye hakTopbl
TANIOKOAryJIAIAN U IIPOrPECCUPOBAaHUA KPOBO-
TeuyeHUs], UMEIOTCS U TUTIePKOAry/IsAluoHHbIe (hakK-
TOPBI BO BpeMs onepanun. Bo-nepBbIx, Xupyprude-

adequate program of transfusion and hemostatic
therapy for massive postoperative bleeding in chil-
dren cannot be applied without an adequate bed-
side monitoring of the blood coagulation system.
Conventional prescription of a ‘total coagulogram’
to all patients has a poor, limited diagnostic value.
Thromboelastography can provide valuable data
for targeted hemostasis therapy enabling defining
concrete indications to use of this hemostatic drug
or other [26-28]. Besides, an opinion exists that
substitution of donor hemostatic products with re-
combinant fibrinogen products and coagulation
factor concentrates may improve care outcome. For
example, foreign experience shows efficacy of the
transfusion-free fresh-frozen plasma strategy (FFP-
free strategy) and fibrinogen concentrate in post-
cardiosurgical adults [29, 30]. The European Con-
sensus on surgery recommends preferable use of
isotonic balanced solutions and 1-2.5% glucose as
an infusion therapy in pediatric practice [31]. Their
safety, however, is yet to be assessed in children
with oncological diseases undergoing surgery. Ac-
cording to international standards, surgery in chil-
dren must be carried out under monitoring of he-
modynamic parameters including cardiac output
measurement. An intraoperative goal-directed
therapy (GDT) taking into account hemodynamic
parameters and tissue perfusion indicators can im-
prove the efficacy of volume and inotropic therapy
with regard to a particular clinical situation. Nu-
merous studies demonstrate potential advantages
of GDT, but there is no general consensus on GDT
usage [32, 33]. The advantages of GDT in surgical
patients and ICU include reduced incidence of car-
diovascular complications and arrhythmia, acute
kidney injury, respiratory failure, wound infection,
faster recovery of normal gastrointestinal tract
functions, and shorter stay in ICU and hospital [34].
A goal-directed therapy should commence as soon
as possible because its late commencement does
not decrease the 30-day mortality and prevalence
of severe complications during stay in hospital
compared to usual treatment of oncological pa-
tients who experienced a high-risk surgery [35].
Oncological patients are characterized by a
high risk of development of thrombotic complica-
tions including pulmonary artery thromboem-
bolism. Such complications worsen care outcomes
and are among leading causes of death in patients
with malignant neoplasms [36]. The study has
found that in children with oncological diseases,
postoperative MOF during DIC development is as-
sociated with progression of thrombotic processes
and high prevalence of life-threatening thrombotic
complications. Early prophylaxis and therapy for
these conditions might improve survivability of this
population of patients. Nevertheless, the problem
of bleeding during thrombolytic therapy does not

lose its relevance. Medicinal activation of the plas-
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CKasl TpaBMa MHUIIUHMPYeT paboTy CBEPTHIBAIOIIIEH
CHCTeMBbI COIVIACHO KJIETOUHOU TeOpUM CBEPTHIBA-
Hus [23]. Bo-BTOpBIX, TpUMEHEHUE arpecCUBHOMN
reMOCTaTUYeCKON U reM0O3aMeCTUTeJbHOU Tepa-
AW TIONJIep’KUBaeT paboTy reMOCTaTHYEeCKOTrO
MexaHu3Ma. B-TpeTbux, marogusnoJorudyeckast
IeHTpa/IN3aIysi KpOBOOOpaIleHus, B COBOKYITHO-
CTU C AJIATEJIbHBIM 31IM30/10M KPUTHUYECKOM TUI0-
TEH3WH, a TAaK)Ke BBIHY>K/IeHHAs Teparvsi 00JIbIITH-
MU J103aMU HOpaipeHaarnHa yXYALIaioT 1epysuio,
NIPUBOAA K CHUKEHHUIO NOCTaBKU KHUCJIOpOda K
KJIETKaM U TKaHAM, a I0Tepsl THIIOK0AryJIsAIAOH-
HBIX CBOMCTB 9HJOTEe/NUSA Ha (poHe NUIIOIUU U
HCTOLLIeHNsI aHTUKOATYJISIHTHBIX (PAaKTOPOB CUCTe-
Mbl CBEpTBIBAaHMsS KpOBHU IIpefpacloJsioraeT K
TpoMb0o0OpasoBaHuio [24, 25].

OTU N3MEHEHUS U SIBJISIIOTCS MPUUYUHOU pas-
Butus TsoKesaoro CITOH. Kak ussectHo, [IBC-cuH-
JIPOM XapaKTepuayeTcsi 00pasoBaHueM (puOpHUHO-
BBIX MapKepOB (IPOYKTHI pacnaaa GuOpuHOTreHa
1 pubprHA) U OTpakaeT mpruodpeTeHHOe (BocHa-
JINTeJbHOE) MJIM HEBOCHAJINUTEJbHOE PacCTpPOu-
CTBO MUKPOLIMPKY/IATOPHOIO pycJja. ITOMYy MeXa-
Hu3Mmy passutus CIIOH B MupoBoii HayuyHOH
JuTeparype yiessieTcss 00JbIIOe BHUMaHWE, a
maropu3n0JIOTUYECKEe OCOOEHHOCTH [TaHHOTO
Ipolecca 1 NOAX0AbI K Tepaluy JAHHOI'O COCTOSI-
HUA 10 CUX IIOp Uccaenyorcs [18, 25].

Takum obpasoM, Koarysaomnarus TpaHcgop-
MHUpYyeTCA ysKe Ha aTalle onepanyuy U MepBBbIX
CyTOK 1ocJje Hee B JIBC-cuHIPOM «OpraHHOTrO
Tuna». llonTBepskjaeHMEM [aHHOrO ¢aKTopa
ABJIAETCA NOKa3aHHOE 3Ha4YUTeIbHOe yXyIIIeHue
IokasareJsieil nepysnuu TKaHel (CHUKEHUE CMe-
IIaHHOH BEHO3HOU caTypaluy U rumnepJsakTare-
Mmus), poct D-numepa B rpynme 60abHBIX ¢ JIBC-
cuHapoMoM. IlosimopranHass HegOCTaTOYHOCTH
npu [IBC-cuHapoMe IIpeAcTaBjeHa IopakeHneM
JIETKUX, IIeYeH!, CeplledHO-COCYANUCTON CUCTEMBI.
JlabopaTopHBIMU 0COOEHHOCTAMU TOMUMO (prb-
PUHOBBIX MAPKEPOB SBJSIOTCS: TPOMOOIIUTOTIE-
HUS, TOHWKEHHbIe 3HAYeHWsI TeMOIVIOOWHA, aJTh-
oymuna, CK®, runepomymmpyonHeMHusI.

ITo pesysiraTam IIpOBEJEHHOIO UCCIeI0Ba-
HusA B rpymre 60abHBIX ¢ [IBC-cuanpomom CKO
IIPOrPECCUBHO CHUYKAJNACh, 4YTO SBJIAETCSA He

TOJIBKO pPe3yJIbTaTOM IIOBPEKICHUA IIOYEeK B
pesy/brare runepxJgopeMuy, HO U pe3yJbraroM
WIIIEMAYECKOTO TTOBPEKIEHNST I MUKPOTPOMOO-
obpasoBanus. C 9TuM PHaKTOM CBS3aH POCT CIY-
yaeB quarHoctuku no mikasne pRIFLE noyeynoro
PHUCKa, IOBPEXKIEHUs KU HEeNOCTAaTOYHOCTH, a
TaksKe O0JIBIIIAst YaCTOTA MPOIENYDP 3aMeCTUTEh-
HOW TIOYeYHOU Tepanuu y 001bHBIX JIBC-cuHIpO-
MoM. Takske y JaHHOHM Tpynnbl OOJbHBIX ObLIa
BbIllIe olleHKa 110 1mkajse PELD(MELD) Ha Bropbie
CyTKU mocJie onepanuu. Ha gaHHbBIN peaysbrar
BJIVISIJTA TUTIOKOATYJISAINS, TUTI0ATEOYMUHEMUS 1
rovyevyHasi JUCHOYHKIUS.

min fibrinolysis system leads to depletion of the
blood coagulation system. Hence, usage of plas-
minogen activators always bears a risk of bleeding.
Subtilisin-based medicines lead to lysis of denatu-
rated proteins only and do not affect soluble pro-
tein factors of blood coagulation. Application of
subtilisin-based drugs might help avoiding the risk
of bleeding and achieving the optimal thrombolytic
effect [37].

Thus, to abate the severity of organs’ injuries
during surgeries in children with oncological dis-
eases and improve clinical outcomes, it is necessary
to develop a tailored technology that would com-
bine approaches and methods of resolving hemo-
dynamic and hemostasis impairments and make
application of the infusion, blood transfusion, he-
mostatic and antiplatelet therapies rational.

Conclusion

Children with oncological diseases have a high
risk of DIC development during intraoperative
bleeding that amounts to 15%.

The probability of DIC is increasing during
liver and retroperitoneal space surgeries.

In children under 8 years of age with oncologi-
cal diseases, during the postoperative period, in the
setting of a low baseline platelet count (less than
150%10%/1), hypocalcemia (iCa**<1 mmol/L) and
lengthy intraoperative critical hypotension (over 25
min), coagulopathy transforms into ‘organ’-type DIC
characterized by a lung, liver, and kidney failure.

Reduced tissue perfusion along with increased
D-dimer concentration demonstrate microthrom-
bus formation and organ-type DIC development.

The uttermost presentation of the ‘organ-type’
DIC is the thrombotic syndrome progression lead-
ing to life-threatening complications, which de-
creases the 90-day survival by 12%.

Successfulness of surgeries in children with
oncological diseases requires the development of
new techniques for prophylaxis and management
of ‘organ-type’ DIC.
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C nireMu4YeCcKUM NOBpesKACHUEM IIe4eHU
CBfI3aHHA W TUIEPOMIUPYOMHEMUs, KOTOpas
HECMOTPsI Ha yCTPaHEeHNe TUI0aTbOYMUHEMUN 1
HopMasm3anuio MHO K ceIbMBIM CyTKaM COxpa-
HAJIaCh Ha IIpesKHeM ypoBHe. bosibHbIe ¢ JIBC-
CHHJIPOMOM TpeboBaIH MPO/IJIEHHOM NCKYCCTBEH-
HOW BEHTWIAIMM JIETKUX, YTO OOYyCJIOBJIEHO
MIOBpEsKAEHNEM TKAHU JIETKUX Ha (DOHE arpecCcuB-
HOU TpaHC(y3NOHHOU U MH(PY3NOHHOHU TEpPAITNU.
Bepudukamnus B Teuenue 30 gHel nmocJie omnepa-
1Y OOJIBIIIEN YaCTOTHI 3KU3HEYTPOSKAIOIIINX OCT-
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PBIX TPOMOO30B MTOYEYHOH, TEYEeHOYHOMH, JIET0Y-
HOM JIOKau3anuu y 60abHbIX [[BC-cuHIpOMOM
IIOATBEp)KAAaeT [JaHHYI0 runore3y. JlanHble
06CTOATETHLCTBA OO'BSICHUMO YBEJIMYUBAIOT JIJTH -
TeJIbHOCTh rocuuTaausanuu B OPUT u 90-mHeB-
HYI0 CMEPTHOCTB y OOJIBHBIX JAHHOU I'PYIIIHI.

Y4auThIBas N0Jy4YeHHbIE B IPOBEIEHHOM peT-
POCIIEKTUBHOM MCCJIEJOBAHUU JaHHbIE MOKHO
IoJiaraTh, 4TO CyIIeCTBYIOIAs TeXHOJIOTUS IIPO-
(pUTAKTUKY U Tepallui reMOCTaTUuYeCKUX U TeMo-
JUHAMUYECKUX KPUTHYECKAX UHIUIECHTOB HYX-
JlaeTcs B yayuuieHuu. [IpuMeHeHne afeKBaTHOU
IpOorpaMMbl TPAaHC(PY3MOHHOU M reMocTaTrhuye-
CKOI Tepalli¥ IpU MaCCUBHOM I10CJIEOTIEPAIINOH-
HOM KPOBOTEYEHUU Y JeTeil HeBO3MOKHO 0e3
aIeKBaTHOTO [PHUKPOBAaTHOI0O MOHHUTOPHUHIA
CHUCTEMBI CBepThIBaHUs KpoBH. I[IlabGsoHHOE
Ha3HavYeHWe BceM OOJIbHBIM «0O0IIel Koaryso-
rpaMMBbl» UMeeT HU3KYIO, OTPaHUYEHHYIO JUarHo-
CTHYECKYIO0 IIeHHOCTh. TexHoorusi TpomMboasia-
crorpaduy CrocoOHa IPeIOCTaBUTh IIEHHbBIE
JIaHHbIE /15 IleJleHallpaBJIeHHON Tepalnuy reMmo-
cTasa, II03BOJIAs KOHKPETU3UPOBaTh INOKa3aHUsA
K IPUMEHEHUIO TOT'0 UJIM HHOI'O TFeMOCTaTH4eCKO-
ro npermnapara [26-28].

IloMumoO 9TOrO, €CTHh MHEHME, YTO 3aMeHa
JOHOPCKMX T'€MOCTaTUYeCKHUX IIperaparoB Ha
peKOMOMHAHTHBIE ITpenaparThbl pUOPUHOTEHA ¥ KOH-
IIEHTPATOB (DAKTOPOB CBEPTHIBAHMUSI CIIOCOOHO YITyd-
IIUTH pe3yssTrarel Tepanuu. Tak, Hapumep, 3apy-
OeKHBI ONIBIT ITOKa3biBaeT 9(P(PeKTUBHOCTD
MIpUMeEHEHUS CTPATETUy CBOOOTHOM OT TpaHC(Y3Hit
cBeskesamMopoykeHHOH m1a3mel (FFP-free strategy) u
a(ppeKTUBHOCTH MPUMEHEeHMsT KOHIleHTpara Ghub-
PUHOIeHA y B3POCJ/IBIX IT0C/IEe KapAUOXAPYPIUYECKUX
onepanumii [29, 30]. ComtacHO pekoMeHIarusm EBpo-
IIeiCKOr0 KOHCEeHCyca Ha OIlepaly Jjisi TH(Y3UOH-
HOI Tepanuu B IleINaTpUUeCKOU IIPAKTHKE OTIAHO
NIPEUMYyLIEeCTBO KCIOJb30BAHUIO M30TOHUYECKUX
cOasTaHCMPOBAHHBIX PAacTBOPOB U 1-2,5% IIIOKO-
3e [31]. Ho n3y4enre nx 6€3011acCHOCTH B OIS
JleTell Xupypruyeckoro mpouiisi C OHKOJIOTUYECKU-
MU 3a00JIeBaHUAMHM OCTA€TCSl Ha HACTOSIINA
MOMEHT aKTyaJIbHbIM BopocoM. COmIacHO MUPO-
BbIM CTaHJapTaM XUpyprudecKue orepanuu y gerei
JOJDKHBI IPOBOAUTHCA B YCJIOBUAX MOHUTOPUHIA
ImapaMeTpoB TI'eMOIWHAMHUKH, BKJIIOYAIOIIEro U
M3MepeHre CepeYHOro BbIOpoca. MHTpaomepa-
[IMOHHAsI IleIb-OprueHTHpoBanHasa Tepamwus (110T),
YUYUTBIBAIOIIAA TeMOIUHAMUYECKUEe ITapaMeTphl 1
TOKasaresiv TKaHeBOU nepdy3nn criocobHa yiryd-
I Th 3 HEKTUBHOCTH TPUMEHSIEMON BOJTIOMUYE-
CKOHM ¥ MHOTPOIIHOU Tepaluu B 3aBUCUMOCTH OT
KOHKPETHOH KJIWHUYECKOU cuTyaruu. MHorouuc-
JIEHHBIE UCCJIeJOBAaHMs II0Ka3bIBAIOT IIOTCHIAAIb-
Hble nipenmyectsa 110T, HO efMHOTO MHEHUS 00
ncnosb3osanuu LIOT He cymecrsyer (32, 33].

[IpenmymecrBamu 1IOT y xupyprudeckux
MaI[MeHTOB, a TAKKE B OT/IeJIeHUSX UHTEeHCUBHON

Tepanuu sIBJIAIOTCS CHUYKEHUE YaCTOThI Cep/IeYHO-
COCYIUCTBIX OCJIO’KHEHUW U apUTMHUU, OCTPOrO
TOYEYHOT0 TTIOBPEKIEHMsI, IbIXaTeJIbHOU HeJJ0CTa-
TOYHOCTHU, PAaHEBOU MHQEKITUH, OBICTPOI HOpMa-
auasarnyeil (QYyHKIUU SKeJIyJOYHO-KUIIEYHOIro
TpaKTa, CHUKeHNe BpeMeHu nipebbiBanust B OPUT
u rocnvtanudanuu [34]. Lleas-opueHTpOBaHHAasA
Tepanus T0JHKHA HAYMHATHCS KaK MOYKHO PaHbIIIe,
T.K. IO3[IHEE ee Hadaslo He CHUyKaeT 30-THEeBHYIO
CMEpPTHOCTbh M YaCTOTY TSI3KEJIbIX OCJIOYKHEHUI BO
BpeMsI TpeObIBaHUS B CTAllIOHAPE TI0 CPABHEHUIO
C OOBIYHBIM JIEYEeHUEM Y OHKOJIOTUYECKHUX O0JIh-
HBIX, [IEpEHEeCIINX Ollepaliio BBICOKOIo pUCKa [35].

II7151 OHKOJIOTUYECKUX OOJTBHBIX XapaKTepeH
BBICOKUH PUICK PA3BUTHUSI TPOMOOTUYECKIUX OCJIOMK-
HEHUH, B TOM YHUCJIe TPOMOOIMOOJINHY JIETOYHOM
apTepun. JTH OCJOKHEHUA YXYAIIAIT HUCXOIbI
JIeYEeHU I ¥ 3aHUMAIOT OHO U3 JIMJUPYIOIINX MECT
cpenu IPUYNH CMepPTH O0/TBHBIX 3JT0KAYeCTBEHHbI-
MU HOBOooOpasoBanussMu [36]. B mpoBemeHHOM
HCCJIEJOBAHNH BBISIBJIEHO, YTO Y JIeTeil C OHKOJIO-
ruyecKnuMu 3aboJsieBaHUsAME TTpu pa3BuTuu JIBC-
cuHanpoma CITOH B mocieonepaniiOHHOM TTeprofe
CBsI3aH C MPOTrPECCUPOBAHUEM TPOMOOTUYECKUX
IIPOLIECCOB U BBICOKOH YaCTOTOM sKMU3HEYTPOsKaIo-
IIIAX TPOMOOTUYECKHUX OCJ0KHEHU. PaHHSISA TIPO-
duaKkTUKA U Tepanys JaHHBIX COCTOSTHAN MOKET
VJIYYIIUTh BBIKUBAEMOCTh MAMEHTOB TaHHOU
nonynsAnuu. Ho mpobJsiemMa KpOBOTEYEHHWH BO
BpeMsI ITPOBeIeHUS TPOMOOJIMTUYECKON Teparuu
He TlepecTaeTr OBITh aKTyaJbHOH. MequKkaMeHTO3-
Hasl aKTUBAIMsI CUCTEMBI TIJTA3BMUHOBOTO (hUOPU-
HOJIM3a TPUBOJUT K UCTOIEHUIO CBEPTHIBAIOIIEH
cuctembl KpoBH. CiieoBaTe bHO, UCIOJIb30BaHNUE
aKTUBATOPOB IJIA3MUHOTEHA BCeraa HeceT B cebe
PUCK KpoBOTeueHUH. JIekapCTBEHHbIE CpeiCTBa Ha
OCHOBE CYOTHUJIM3WMHOB IPUBOJISAT K JIN3UCY TOJBKO
JIeHATYPUPOBAHHBIX OEJIKOB, He BJIMsIS HA PaCTBO-
puMble 6eTKOBBIE (DAaKTOPHI CBEPTHIBAHUSA KPOBH.
Bo3MOsKHO, IpUMeHeHNe MMpenapaToB Ha OCHOBE
CYyOTHJIM3WHOB ITOMOSKET M30esKaTh PHUCKa KPOBO-
TeYEeHUs U TOCTUTHYTH ONTUMAJIBHOTO TPOMOOJTH-
Tr4yeckoro agdexra [37].

Takum 06pa3oMm, MU XUPYPrudeCcKUX onepa-
[USIX ¥ JeTeN C OHKOJIOTUYECKUMU 3a00JIeBaHM s -
MU /151 yMEHbIICHUA TAYKECTb OPraHHbIX [IOpaske-
HUA U VyIy4lleHUs KJIWHUYECKUX MCXOI0B
HeoOxoamMa pa3apaboTKa MHIUBUIYAIN3UPOBaH-
HOU TEXHOJIOTUH, KOTOPAst 00 beIMHUT MTOAXOEI U
MeTO[IbI peleHns mpobJyieM HapyIIeHUH TeMOIH-
HaMUKHU U CUCTEMBI I'eMO0CTa3a, a TaksKe caeJiaeT
paluuoHaJbHBIM IpUMeHeHue WHQPY3NOHHOH,
reMOTpaHC(y3NOHHOM, FTeMOCTaTUYeCKOH 1 aHTHU-
TPOMOOTHYECKON TePaITHU.

3akJrouenue

B IIOImyJIAIun HETeﬁ C OHKOJIOTUYECKHNMHU
3ab0JIeBaHUSIMU IIpX UHTPpAOIIEPAIIMOHHOM KPO-
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Knunudyeckue nccjaeqoBaHud U IMIpaKTUKa

BOTe4YeHUH pUCK pa3BuTus JIBC-cuHIpoMa BBICOK
u cocTanJisieT 15%.

BeposiTHOCTH peasin3aliuy JaHHOTO IPOIlec-
Ca yBeJINYMBAETCs IIPU Ollepallisx Ha [IeYeH! U B
00J1acTH 3a0PIOIITMHHOTO TPOCTPAHCTBA.

V nmerelt Mmytazmie 8 JIeT ¢ OHKOJIOTUYECKUMHU
3a60JIeBaHUSIMU B TTOCJIEOTIEPAIITOHHOM ITEPUOIE
TIPY MCXOTHO HU3KOM YHCJIe TPOMOOITUTOB (MeHee
150%X10°/71), runokanabnemun (iCa*?<1 mmol/l) u
IJIUTEJIbHOM TIepuojie WHTpaollepaluoOHHON
KPUTHYECKOU TUMOTEeH3UH (OoJiee 25 MUH.) TIPO-
HUCXOIUT TpaHcdopManus koarysnomnaruu B JIBC-
CUHJPOM «OpPTAaHHOTO THIa», XapaKTepU3yIo-
IMUHCSA JIETOYHOH, NMeYeHOYHOU M II0YEeYHOH
HeJ0CTAaTOYHOCTHIO.

CHusxkeHMe IToKa3areseil TkaHeBOl nepdy-
3UU B COYETAHUU C pOoCTOM D-numepa siBJsieTcs
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(parTOM peanmsanuu IpoIecca MUKpOTpoMO000-
pasoBanusag u ¢gopmuponanus JIBC-cuHnpoma
«OPTraHHOI'O THUIIA».

Kpatinum BbIpaskeHuem JIBC-cunjapoma
«OPra”HHOrO THUIIa» ABJIAETCA IPOrpecCupoBaHue
TPOMOOTHYECKOTO CHHIpOMA J0 peasu3anuu
SKA3HEYTPOSKAIOIINX OCI0KHEHUH, YTO U YMEHb-
maeT 90-JHEeBHYIO BBIXKUBAEMOCTh Ha 12%.

VY nereli ¢ OHKOJIOTHYECKUMU 3a001€BaHUS-
MU IIPU XUPYPTUYECKUX OTIepaIUsIX HeoOXoquma
paspaboTka HOBBIX TEXHOJIOTUN MPO(PUITAKTHKY U
aedenus JIBC-cuHApOMA «OPraHHOTO» THUTIA.

KoudaukT nHTEpECcOB. ABTOPHI 3asIBJSIOT
00 OTCYTCTBUHU KOH(JIUKTA HHTEPECOB.
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