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DOI 10.31379/2411.2616.11.1.3

C. U. Bopotbianes, O. A. TapaGpun

BJIUSTHUE SIUAYPAJIBHON AHAJITE3VNU HA TEMOCTATUYE-
CKHUI IIOTEHIIHAJ ITOCJIE ABJIOMUHAJBHBIX OIEPAIIMIA V ITA-
HUEHTOB C O’)KUPEHUEM

Beenenne. CoBpeMeHHbIE PEKOMEHJALMH 110 NPOGHUIAKTUKE BEHO3ZHOT'O TPOM-
605M60IM3Ma Y MALMEHTOB C OKUPEHHEM UMEIOT HU3KHI yPOBEHb T0KA3ATEIbHO-
CTH, IOITOMY aKTyaJIbHO NMPUMEHEHHE IPYIMX TEXHUK BIIMSHUS HA TeMOCTaTH4e-
ckuit motenimai (ITT).

Lenb. OueHuTh BIMSIHKE MUAYpaIbHON aHanre3un (DA) Ha MOKa3aTeau CUC-
TEMbI FeMOCTa3a I10CIIe JIAIIaPOCKOIIMYECKUX OTIepalMii Y MAllUEeHTOB C OKUPEHUEM.

Martepuaasl u Metoanl. [lokazatenu I'Il usmepsnu y 52 manmeHTOB C
UHIEKCOM Macchl Testa > 30 Kr/M?2 ¢ TIOMOILBI0 METOUKHM HU3KOYAaCTOTHOM Mbe30-
aneKTpudeckoil Tpomboanacrorpaduu. Onpenensim UcXoaublit yposenb [T u cpas-
HUBAJIM €ro U3MEHEHUS Ha 3-U CyTKH I10CIIe OIlepALii MEX/y I'PYIIION TOTAIbHOM
BHyTpuBeHHO# aHectesun (TBA, n=26) u rpynmoit DA (n=25). CraTucruueckuit
aHaJM3 MPOBEJICH C TTOMOIIBIO Mporpammel Statistica for Windows Bepcust 6.0.

PesyasTarsl. Ucxoansiit yposens I'TI focTroBepHo He paznuyancs MexXAy rpyI-
namu uccienoBanus. B rpynne TBA runepkoarymsuus u yruerenue GpuOpuHoIn3a
Ha (oHEe YMEPEHHOT'O CHIDKEHUS arperali TpPOMOOLIUTOB COXPAHSIIMCh Ha 3-U CYT-
ku riocite onepanuu (p<0,05). B rpynme DA mpoucxoauino yiaydlleHue rmokasaTe-
JIeit Koaryysiunu 1 GuOpHHONIM3a, a MOKA3aTeNIN arperaliuu JOCTUTIH HUKHEH rpa-
HUIBI HOpMBI (P<0,05).

BoiBoabl. [TepronepanonHoe ucrosib3oBaHne A B a0 JOMUHAIBHOM 1anapo-
CKOIIMYECKONH XUPYPIUHU y MALIUEHTOB C OKUPEHUEM CIIOCOOCTBYET HOPMAIU3aAINH
KOaTyJISIMUOHHON 1 pubpuHOIUTHYECKOU cocraBsitomieid ['Tl, Ho ymeHbIaeT ar-
peranuio GOPMEHHBIX 3JIEMEHTOB KPOBH.

KuroueBblie ciioBa: 0XMpPEHUE, JIATIAPOCKOIMUYECKAS XUPYPIrHsi, TeMOCTa3, JIH-
JypanbHasi aHAJITe3Hs.

© C. I. Boporunues, O. O. Tapabpin, 2018
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S. L. Vorotyntsev, O. O. Tarabrin

THE INFLUENCE OF EPIDURAL ANALGESIA ON HEMOSTATIC
POTENTIAL AFTER ABDOMINAL OPERATIONS IN PATIENTS WITH
OBESITY

Introduction. Current recommendations for the prevention of venous throm-
boembolism (VTE) in obese patients have a low level of evidence. That’s why the
use of other techniques of influence on hemostatic potential (GP) is actual.

Aim. To evaluate the effect of epidural analgesia (EA) on hemostatic system
parameters after laparoscopic operations in obese patients.

Material and methods. GP parameters were measured in 52 patients with
BMI>30 kg/m? using the method of low-frequency piezoelectric thromboelastogra-
phy (LPTEG). The initial GP level was determined and its changes were compared
on the 3rd day after surgery between the group of total intravenous anesthesia (TBA,
n=26) and EA-group (n=25). Statistical analysis was conducted using Statistica for
Windows version 6.0.

Results. The initial level of GP didn’t differ significantly between the study
groups. In TBA-group hypercoagulation and inhibition of fibrinolysis with a mod-
erate decrease in platelet aggregation were present on the 3rd day after surgery
(p<0.05). In EA-group there was an improvement in coagulation and fibrinolysis
but aggregation rates reached the lower limit of the norm (p<0.05).

Conclusion. Perioperative use of EA in abdominal laparoscopic surgery of pa-
tients with obesity helps to normalize coagulation and fibrinolytic GP components
and reduces the aggregation of formed blood elements.

Key words: obesity, laparoscopic surgery, hemostasis, epidural analgesia.

Beryn

OXHpIHHS OB’ sI3aHe 3 MIJBUINEHUM PU3UKOM PO3BHUTKY 3aXBOPIOBAHb KOPOHAPHUX
apTepiil, MyKpoBOTO AiabeTy, TimepToHii, IHCYIbTY Ta BeHO3HOI TpoMboeMOoitii (BTE).
3a manumu Stein et al. [1], oxkupiHHS € He3aIe)KHUM YHHHUKOM pu3nky BTE sk y domo-
BIKIB, TaK 1 y )IHOK, IIIO TIOSICHIOETHCS] 3MiIHAMU MEXaHi3MiB TPOMOOYTBOPEHHS: ITiIBHIIIC-
HOIO aKTHUBHICTIO TPOMOOIIUTIB (aAUITOKIHIHM, PE3UCTCHTHICTh IO 1HCYIIIHY, ClTa0Ke 3a-
ITaJICHHS Ta CTa3), XPOHIYHUM IIPOKOATYJITHTHIM CTaHOM (TIiABUINECHHS TKAHUHHHUX (haK-
TOpiB, 30imbIIeHHsS (QidOpuHOTEeHY, hakTopa VII Ta dakropa VIII, mocuiaeHHs TeHepartii
TPOMOIHY), MMOPYIICHHIM (GiOpUHOIIZY (HAIIMPOMYKINS IHTI0ITOpa aKTHBATOPa IIa3Mi-
Horeny (PAI-1) it akTuBoBaHOTO TpoMOiHOM iHTiOITOpa (pid6puHOII3y (TAFI)), akTrBa-
€0 CHIOTEMAIBbHUX KITITHH (TKaHWHHA TIimoKcis) [2].

IHmmnentHicTh cumnToMaTuaHoi BTE micst 6apiaTpuyHoi Xipyprii cTaHOBUTSH Bif 0,3
1o 3,3 % [3; 4] 1 3amexuts Bix iHaekcy macu tima (IMT), Biky malieHTa, TEXHIKH oIlepa-
TUBHOTO BTpydaHHs [S]. [IpoTe Mmoo HebapiaTpUUHUX OIEPaIliil Y IMAIliEHTIB 3 OKUPIH-
HSM TaKHUX JaHUX HeMae. Y peTpOCIeKTUBHOMY KOMOPTHOMY aociiukeHH Wang et al.
[6] moxazamu, mo innuneHTHICT, BTE micias abgomMiHaIbHUX OoIepamiii He 3aJIeKHUTh Bi
IMT, 3a BukioueHHsIM naiieHTiB 3 IMT>40 kr/m2, y IKMX 4acTillle CIIOCTepiraaach eM-
0ouTisl JIeTeHEBOI apTepii MiCIs PEKOHCTPYKTUBHUX OIepalliid epeaHbOi YePeBHOI CTIHKH.
TuM He MEHII Y CydacHii Xipypril mamieHTaM HaBiTh 3 HaaMipHOIO Macoro (IMT>25 kr/m2)
3aBXIU poaaeThes 1 6an mpu oninmi pusuky BTE 3a 3aransHonpuitHATOO mKajao Cap-
rini [7].

Jlist 3amo0iranHs po3BHUTKY Imicisornepalliinoi BTE B ycix mamieHTiB 3 0OXHUPIHHIM
BUKOPHUCTOBYIOTh MEXaHIUHY MPO(IIAKTUKY, AHTUKOATYIISIHTU Ta, 32 a0CONIOTHHUX I10-
Ka3aHb, QUIBTPH HIDKHBOI ITOPOKHUCTOI BeHH [8]. AJTe 3a BIACYTHOCTI BEJTUKUX paHIOMI-

6 Kuiniuna anecre3sioJiorisi Ta inTeHcuBHA Tepamisi, Ne 1 (11), 2018 p.



30BaHUX JIOCII/HKEHDb OUIBIIICTh PEKOMEH/IALIIN Ta IXHsI JOKA30BICTh 3HAXOASIThCS HA PiBHI
2C, T00TO ClTabKi peKOMeH 1Al 3 HU3bKMM PiBHEM JI0Ka30BOCTI. OKpPIM TOTO, JIaIapOCKO-
TMYHA TEXHIKa OTepallii, IKy peKOMEHI0BAHO BUKOPUCTOBYBATH SIK METOJ] BUOOPY HE TiJTb-
KM B OapiaTpuyHiii, a if B iHIIIi abqoMiHAIBHIN Xipyprii [9; 10], cama 1o coO6i mixBHIIye
pusuk BTE [11]. ToMy 3amumiaerbcst aKTyaJbHUM 3aCTOCYBAHHS IHIIMX TEXHIK BIUIHBY
Ha TPOMOOYTBOPEHHS Y I1iid IPyIIi MAIIE€HTIB.

Binomo, 1o eninypanbaa ananresis (EA) 3abe3neuye Taki MOTEHIIHI TepeBary, sk
3MEHIIICHHS OUTKIB KOATYJISIi Ta TPOMOOIIMTAPHOI aKTUBHOCTI, 30epexeHHs (GiOpuHO-
TTUYHOT GYHKINT MUISIXOM MOJTYJISI MicisionepaniitHol cTpecoBol peakiiii it 301IbIIeH-
HS apTepiajbHOTO Ta BEHO3HOTO KPOBOTOKY, 3a1I00Iral0YM THM CAaMUM IMICIISOTIePAaIliii-
HUM YCKJIQJIHEHHSIM, ITOB’sI3aHUM 3 Koaryisiieto [12; 13]. BactocyBanHst EA y «Benukii»
CYJIMHHIN Xipyprii cripusie 3HWKEHHIO Takux Tpomboenacrorpadiunux (TET) nokasuu-
KiB (piOpHHOreH-TPOMOOIIUTAPHOI AKTUBHOCTI, SIK KyTa Haxwiy o (0) i MaKCUMaJIbHOI
amroriTym (MA) [14], a y «BeuKii» aboMiHATBHIN Xipypril — MOXe BIUIMBATH HA TIiJI-
BHUIIICHHS IpoTpoMbiHoBoro vacy (ITH), akTMBOBaHOTO YaCTKOBOI'O TPOMOOIIIIACTHHO-
Boro yacy (AUTY) ta xiabKOCTI TPOMOOLMTIB ITPH Makike HE3MIHHUX rmoka3Hukax TET
[15]. Taki 3miau remoctatuaHoro noreHmiany (I'T1) micns oneparii MOXyTb OYyTH BUT1]I-
HUMM JIJIS1 TAIIEHTIB 3 OXKUPIHHAM 11010 3MeHIneHHs pusuky BTE.

Meta jnocimijpkeHHs: OIiHUTH BIUTMB EA Ha MOKa3HUKU CUCTEMHM PEryJIsilii arperart-
Horo crany KpoBi (PACK) y naiiieHTiB 3 0)XUPIHHSIM, IIPOOTIEPOBAHUX HA OPraHax YepeB-
HOT MMOPOKHUHHU JIAMTAPOCKOMIYHUM CIIOCOOOM.

Marepiaim Ta MeTOIH AOCTiIKEHHS

[Ticyst MOTOKEHHST TIPOTOKOJY JIOCII/PKEHHS! KOMICIEIO 3 MTaHb OI0CTHKU Ipu 3a-
MOPI3bKOMY JIEP)KABHOMY MEJIMYHOMY YHIBEPCUTETI Td OTPUMAaHHS TUCbMOBOI IHPOPMO-
BaHoi1 3roau namientu 3 IMT Ounbiie 30 kr/m2, pyHkiionansHuM Kizacom ASA Bia I 1o
III Ta BikoM micis 18 pokiB, IKMUM TUTAHYBAJIOCS] BUKOHAHHS JIAIIAPOCKOIIYHOI orepariii,
OyJIM MTOCITIZIOBHO BKITFOUCHI B TPOCIIEKTUBHE, IBOIICHTPOBE, MOBIIHE CITiTe JOCITIIKEH-
Hs1. KpurepieM BUKITIOUEHHS OyJIH: TIEpEXi 3 JIAMAPOCKOIIYHOI TEXHIKHU OTepallil Ha Jiarna-
POTOMIIO, peoriepallis B HAUOIMKIOMY TTiC/IsI0oepaliitHoMy mepiosi abo BiIMOBA Malli€eHTa
Ha Oy/Ib-IKOMY €Tl TOCIIDKEHHs. Y CIM XBOpUM OyJ1a IPOBeIcHA TOTaIbHA BHYTPILITHBO-
BeHHa aHectesist (TBA) Ha ocHOBI iporntodoity, GeHTaHITy i aTpaKypito 3 BUKOPHUCTAH-
HSIM IHIITUX JTOTIOMDKHUX IpernapaTiB 3TiTHO 3 TPOTOKOJIOM MYJIBTUMOATBHOI aHecTe311/
aHanresii, ONMCcaHOro0 HaMHM paHile [16]. ¥ Bunakax KoJId aHeCTe310JI0T, IO MPOBOIUB
aHecTe3ito, MpUiiMaB pillleHHs PO BUKOpUcTaHHS EA 115 mepionepaliiiftHoro 3He60I110-
BaHHsI, BIH 3aCTOCOBYBaB MeTOJMKy EA 3 BuINe3a3HaueHOro mpoToKoiy. BiamosimHo,
nanieHTy 3 EA yBilinum g0 mpociigHol rpynu, a namieHTn 6e3 EA — mo rpynu nopis-
HSTHHSI.

Mo omepalii namieHTH He OTPUMYBAIM OY/b-SIKUX MPENapaTiB J1e3arperaHTHol abo
AHTUKOATYJISHTHOL 1ii, misa npodiraktuku BTE iM 3acTocoByBaiM TITBKM MEXaHIYHY
KOMITPECitO BeH HMXKHIX KiHIIBOK. [Ticis onepariii, uepes 6 TOJ, yciM MaIfieHTaM Mpu3Ha-
Yyajau HU3bKoMoJeKyasipHuii renapud (HMT') enokcamapun 0,4 M1 migmkipHo 1 pa3 Ha
100y. [Hdy3iitHo-Tpancdy3iiiHy Tepario IpOBOAWIN 03 BUKOPUCTAHHS IIpernapaTiB, sKi
BIUIMBAIOTH HA PEOJIOTIUHI BIIACTHBOCTI KPOBI.

[Tokasuuku cucremu PACK omiHroBaIm 6e3mocepeiHbo repes onepariieto (1-if erarm)
Ta Ha 3-TI0 100y micis onepariii (2-if eran), BAKOPUCTOBYIOUYHM METOIUKY HU3bKOYACTOT-
HOI m’e30enekTpuuHoi TpoMboenacrorpadii (HIITED), 3a monomMoroio amnapaTHO-IIPO-
rpamuoro xkomiiekcy APIT-01M «Menunopa», Ykpaina [17]. Busnauanu yac KOHTaKT-
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HoT (ha3m koaryisii (T1) ta ii inTeHcuBHicTh (IKK), KOHCTAaHTY TPOMOIHOBOT AKTUBHOC-
1i (KTA), yac sropranus kposi (U3K), iHTeHCHBHICTD KoaryisuidHoro japaiiBy (IK/I),
IHTEeHCUBHICTB noriMepu3aitii 3rycrka (II13), MmakcuManbHy mIbHICTD 3rycTKa (MA),
IHTEHCUBHICTh peTpaxiiii Ta jizucy 3rycrka (IPJI3). OTpumaHi BeIMUWHU TOPIBHIOBATIN
3 pepepentHumu nokazuukamu ['Tl, Buznauennmu poszpoounukamu HITTET [18]. Hus
oubLI gkicHOI ouinky 3MiH BestmunH HITTET BuxinHe 3HaUY€HHS ITOYATKOBOI'O IIOKA3HU-
Ka arperatHoro crany kposi (A0) npupisHioBaiu 10 200 BiIHOCHUX OAMHHIIL Y BCIX MAIli-
€HTIB. JIJIs1 BUKITIOUEHHSI TOMUJIKH, 1TOB’s13aHOl 13 3acTrocyBanusam HMI', anami3 I'TI Ha
3-Tr0 0Oy MPOBOIMIINA OE3MOCEPETHBO TIEPE HACTYITHUM TUTAaHOBUM BBeeHHSIM HMI.

CTaTUCTUYHUI aHaIi3 MPOBEJICHO 3a JOMOMOroro mporpamu Statistica for Windows
Bepcis 6.0. KiabKicHI 3MiHHI MpEJICTABIICH] SIK Cepe/lHE * CTAaHAAPTHE BIJXUJICHHS MPU
HOPMaJIBHOMY PO3IOJII JaHUX, MeJliaHa Ta KBAPTWII — IPU HeHOopMaibHOMY. J1iis iX-
HBOTO TIOPIBHSHHS BUKOpHUCTOBYBaiH t-TecT CThiofieHTa Ta U-TecT Manna — YitHi. Ka-
TeropiajbHi 3MiHHI OyJIM PO3pax0BaHi SIK YACTOTH 1 TOPIBHIOBAJIKCS 3a JIOIIOMOT'OI0 KPH-
Tepito y2 abo TouHoro kpurepito Dimepa. Jani 3 BermmunHorw p<0,05 BBaxanwucs cra-
TUCTUYHO 3HAUYIUMH.

PesyabTaTn nociigkeHHs Ta iX 00roBopeHHs

VYcboro nmpoaHanizoBaHo jaaHi 52 mamieHTiB: y rpyny EA yBidnnim 25 maiieHTis,
y rpyity TBA — 26 namienTis. 3a neMorpapiuHUMK TOKa3HUKAMH, PYHKIIIOHAIbHUM CTa-
HOM 3a ASA, IMT, BUaOM 1 TPUBAJICTIO OIepallii rpyny He Majl CTATUCTUYHO 3HAUy-
UX BiaMiHHOCTe# (Ta6um. 1). He Oyi10 KOQHOTO IHIMAEHTY 1HTPAOIepaIliiHOT KPOBO-
BTpatu Oibire 500 M1 Ta OyIb-AKOI MCISIONIEPAIIifHOT KPOBOBTPATH. Y CIX MAIIEHTIB BH-
nucay Ha 3—7- JieHb Ticis ornepaiiii 0e3 kiriHiuHuX npossiB BTE.

[Moxasuuku HITTEI mepen omepaiiiero TOCTOBIPHO HE BIIPI3HSUIACS MK IpylnaMu
JIOCTIDKeHHSI, ajie JIesiKi 3 HUX Maji BIIMIHHOCTI BiJl pe)epeHTHUX 3HaueHb (Tabi. 2).
Taxk, piBens T3 OyB 3meHmenuid Ha 35 % y rpymi EA ta Ha 29 % y rpyni TBA, Benmuuuna
IK /1 Oyna 6ubinoro Ha 14-16 % B 000x rpynax, sHauenns IPJI3 Oyio 3umkennm Ha 38 %

Tabnuys 1
XapakTepucTHKa Nani€HTIB

[Tapamerpu I'pyna EA, n=25 I'pyna TBA, n=26
Bik, poku 55,4+12,6 54,5+13,2
CraTtb, 40/1./5KiH., n 6/19 6/20
IMT, xr/m2 33,7+6,1 34,5+5,6
ASA 1, 11, III, n 5/14/6 5/15/6

Buu onepartiit

®ynpormtikartis, n (%) 16 (64) 16 (62)
Pesexuiist kummeuHuky, n (%) 4 (16) 4 (15)
Sleeve-pesexitist, n (%) 2(8) 2(8)
TAPP, n (%) 3(12) 4 (15)
TpuBamicts onepartii, XB 117£37 11532

3ekis nriyHka; TAPP — TpaHcabnoMiHa IbHA TepHIOTUIACTHKA.

Ilpumimrxa. ASA — AmMepukaHcbKa CIiJIka aHecTe3ioloriB; Sleeve-pesekiliss — pykaBHa pe-
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Tabnuys 2

CrtaH cucTeMH reMocTa3y y XBOpUX 3 OKHPiHHIM 10 onepairii

IMokasuuk |PedepentHi 3HaueHHsi| ['pyma EA, n=25 I'pyma TBA, n=26
T1, xB 0,8 [0,6; 1,3] 1,110,75; 1,2] 1,0[0,8; 1,13]
IKK, BigH. ox. 26 [16; 36] 17,62 [13,47; 22,1] 18,66 [14,51; 19,07]
KTA, BinH. ox. 30 [25; 40] 35,67 [30,44; 42,16] 36,43 [29,58; 40,45]
T3, xB 8,0[5.9;9,0] 5,2* [4,4; 5,6] 5,7%[5,1; 7.4]
IK I, BigH. o1. 38 [28; 46] 44,15% [38,106; 48,52] | 45,52%* [40,12; 49,44]
113, BinH. ox. 18,5 [15.,4; 22.5] 17,68 [13,15; 19,7] 17,01 [14,86; 20,16]
MA, BigH. o1 510 [450; 650] 525 [467; 595] 532[455; 607]
IPJI3, BinH. ox. 0,29 0,27; 2,3] 0,18*10,0; 1,62] 0,17*10,0; 0,64]

Ipumimra. * — p<0,05 MOPIBHIHO 3 peepeHTHUMU 3HAUCHHIMHU.

y rpymi EA ta Ha 42 % y rpymni TBA. ITokasnuku T1 ta IKK Manu HemocToBipHI po30ixk-
HOCTI 3 pehepeHTHUMU 3HaueHHsIMH B Mexax 20-32 %, BiqoOpakaroun BUXiHE 3HUKECH-
Hsl arperamiitHoi ClipoMOKHOCTI TPOMOOIIMTIB.

Ha 3-tr0 100y micist oneparii B rpymi TBA Bemmunnm IKK, T3, IK/] ta IPJI3 mocto-
BIpHO HE 3MIHIOBAJIIUChH 1 30epirajaucs Ha BUXiTHOMY piBHIi, a B rpym EA — T3, IK/] ta
IPJI3 mocToBipHO 3MiHIOBAIHCS JO PiBHS pedepeHTHHX 3HaueHb, IKK — mo HIKHBOT
Mexi HopMmu (Tabi. 3).

Jlamapockormist 3 MeToro 3MeHIeHHs: pu3uky BTE € MeTonom BUOOpY y MAIiEHTIB 3
OKUPIHHSM 3aBJISIKU MOKIIMBOCTI paHHBOI MOOUTI3AIII MICKIst onepaliii Ha YepeBHii 1mo-
POKHUHI Ta mepe/Hiil yepeBHii crini [8]. 3 Tiel x npuunHu EA, 32 paxyHOK CBOIX MOX-
JIMBUX HETATUBHUX BIUIMBIB HA TeMOIMHAMIKY Ta HEPBOBO-M SI30BY IPOBITHICTb, YCE& MEH-
I1Ie 32CTOCOBYETHCS B OapiaTpHuHiil Xipyprii Ta JanapocKOMiuHii Xipyprii mpu cynpoBiji-
HOMY OKHPIiHHI, aJie 3aJIMINAETHCS HAIIHHOI TeXHiKoro 3anobiranHs BTE.

OaHUM 13 MeXaHi3MiB, 3a JjoroMoroio sikoro EA 3umkye Bigcotok BTE micns abmo-
MIHAJIBHOT Xipyprii, € cummaTomtruunuii epext EA. Delis et al. [19] npoaemoHcTpyBau,
o EA, HaBiTh y OEHAHHI 13 3aTaJIbHOIO aHECTE31€10, 3a0e31euye OLIbII BUCOKI IIBU/I-

Tabauys 3
Jlunamika noka3HHUKIB reMocTa3y Ha 3-TIO 100y mic/is onepamii
IMokazuuk Eran I'pyna EA, n=25 I'pyna TBA, n=26
IKK, BigH. o1. 1 17,62 [13,47; 22,1] 18,66 [14,51; 19,07]
2 15,82%* [12,46; 19,68] 20,27 [16,11; 24,12]
T3, xB 1 5,2 [4,4; 5,6] 5,715.1; 7,4]
2 8,3%¥%[7,3;9,5] 6,2 [5,5; 7,2]
IK/, BigH. o. 1 44,15 [38,16; 48,52] 45,52 [40,12; 49,44]
2 36,72%% [31,25; 40,36] 46,37 [41,33; 50,27]
IPJI3, BigH. 0. 1 0,18 [0,0; 1,62] 0,1710,0; 0,64]
2 0,97*#10,2; 1,84] 0,1810,0; 0,51]

Hpumimka. * — p<0,05 mopiBHgHO MiX Tpymamu; # — p<0,05 mMopiBHAHO MK eTamamu

B TpyIIi.
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KOCTI BEHO3HOTO KpoBOTOKY B Horax. Hollmann et al. [20] mosenu, mo EA 3amnobirae
HeTaiHIN MiCIIonepaliifHiid rinepKoarysilii, He BIUIMBAIOYM Ha (i3i0JIOTIYHY arpera-
IIF0 Ta MpolecH Koaryssiiii. Jleski aBTOpU BBaXKaroTh, 1110 KOpHCcHI edpext EA Ha TpoM-
OOYTBOpEHHSI MOXYTh OyTH 06araTo(akTOPHUMU 1 BKIIFOYATH: TINEPKIHETUUHHI KPO-
BOTIK, CXWJIBHICTh JIO 3MEHIIIEHHS 3rOPTaHHS, OUThII eeKTUBHMI (HIOPUHOII3, BIUIMB
JIOKQJIbHUX aHECTETHKIB Ha JICHKOIUTH, TPOMOOIIUTH, EPUTPOIIMTH, OUTKU TUTA3MH Ta
enjioreniii [21]. BuB4uarouu iHIIUACHTHICTD CIIIHAIBHOI remMaToMu micist EA nipu pesek-
1ii crpaBoxony, Thomas et al. [15] mokazanu, mo EA BIuiMBae Ha aHTUKOATYJISIHTHI
BJIACTUBOCTI KPOBi, migBuIiyroun piseHb [TH ta AUTY, 10CcTOBIpHO HE 3MIHIOIOUH I10-
ka3Huku TET.

Hns ouninku BrnBy EA Ha I'TT mu BukopucroByBanmu HITTEIT — poin of care (POC)
TEXHOJIOTIIO, 32 JIOTIOMOTOIO SKOi OJTHOYACHO MOJKHA JIOCIIUTH MapaMeTpH arperarii,
Koaryssmii Ta GpiopuHomizy [18]. PesynbraT HAMIOr0 JTOCITIPKEHHS TTOKA3YIOTh, MO Tie-
pell OTepalli€ro y MAIEHTIB 3 OXKUPIHHAM CKOPOUYYETHCS TAKUI XPOHOMETPUUHUHN IMOKa3-
Huk ['TI, six T3, i 30inb1nyeThes Takuil ctpykTypHuil nokasnuk I'T1, sk IK/I. Lli 3Haxin-
KU MITBEPDKYIOTH 3araIbHOBIIOMY 1H(GOPMAIIito TPO BUXITHUI CTaH rinepKoarysiii y
BHUIIE3a3HAYCHOT KATEropii MAIIEHTIB, alie JJ03BOJISTIOTh KOHKPETU3YBATH, 1110 IIe BiI0yBa-
€TBCS HA TIPOTEONIITUIHOMY eTalli ¢iopuHoreHesy. [licnsonepariiline TpU3HAYEHHS €HO-
KcarmapuHy (depe3 6 ToJ micis onepaiiii Ta 1 pa3 Ha 700y HACTYITHUMU JHSIMH) HE MTPU3-
BOJIMJIO JI0 IPOTEKIIT BT rinepkoaryJsiii, ockiazbku T3 Ta K/ 3aymimanucs Ha mornepe-
HbOMY piBHI B Tpymi TBA HaBiTh Ha 3-if micisonepaliiiftHuii 1eHb. HaToMicTh, 10/1aTKOBE
nepionepariiiiie BUKopucTaHHsi EA T03BOJIMIIO 3MEHIIIUTH TIEPKOATYIISIIIO, TOT0BKY-
toun T3 ta 3menmyroun IK/]. Lli pe3yabTaTi IEMOHCTPYIOTh, IO 3aMIO0IraHHS CTaHy Ti-
MIEPKOATYIIAIIII € TyXKe BAXIIMBUM Y TAIIIEHTIB 3 O)KUPIHHSM TCIIS JTaIapOCKOIIIYHHX OTIe-
pariii Ta MoXxe OyTH JTOCSTHYTE 3acTOCyBaHHSIM EA.

OtpuMaHi HaMU JaHi o0 TeHaeHil 1o 3umwkeHHs IKK y rpyni EA Ha 3-Ti0 100y
IICIIS orepaliii CBIAYATh PO Je3arperaiiiii MOXIMBOCTI 1i€l TexHiku aHanresii. Taxi
3MIHU CYJTUHHO-TPOMOOIIUTAPHOT JIAHKU FeMOCTA3y € JIy>Ke KOPUCHUMH JUISl CTAHIB TiJI-
BHIICHOI arperaiiii GOpMEHHX eJIEMEHTIB 1 3HWKEHHS CYCIeH31iHOT CTaGUIBHOCTI KPOBI.
IMpore, 3a manumu Caprini et al. [22], miciis TanapocKoItii TPeBalioe aKTHBAITIS I1a3Me-
HUX (aKTOPIB 3rOpPTaHHS, a He arperaiiiiHoi GyHkIii TpoMoOonuTiB. ik Toro, BUXia-
Hul 3HWKeHni piBeHb IKK Ta migumenwmii piserb T1 y HAIIOMY TOCITKEHHI JO3BOJIH-
JIU TIPUITYCTHUTH, IO MALIEHTH 3 OKUPIHHIM MAalOTh KOMIICHCATOPHE 3HWKEHHS arpera-
il TpoMbonuTiB. TuM He MeHI BUKOpUCTaHHs EA He mpu3Belio 10 BATOMHUX Tepiorie-
palifHuX TeMOpariuHuX yCKIIAIHEHb, TOMY MU BBa)Ka€MO 11 O€3MEYHOI0 TEXHIKOK Y J1a-
HOI KaTeropii MmarfieHTis.

DIOPHUHOII3 € 3aKITIOYHUM €TallOM CHCTEMH T'eMOCTa3y, SIKUH, 3a BIZICYTHOCTI JaHUX
JTTepaTypH, He JTOCIIDKSHHI y MAIIEHTIB 3 0XupiHHAM. Bukopucrosyroun HITTEL, Mu
BUSIBIIN 3HIDKeHHs [PJI3 B 000X rpynax JOCIiDKeHHsI, 0 BKA3y€ HA HasIBHICTh BUXIiJI-
Horo nucbanancy B cucremi PACK: iHTeHCHBHICTD (piOpHUHOITIZY HE KOMIICHCY€ IHTEHCHB-
HICTh TPOMOOYTBOPEHHS. Taka HeBIIMOBIIHICTh 30epiraeThcs y MaIieHTiB i3 rpynu TBA
J10 3-1 qobu micis onepartiii, a B rpymi EA Jmi3uc 3rycrka ctabimi3yeThesi, mpo 0 CBij-
quTh 3poctanHs [PJI3 no pepepentroi Bemmumnnu. L1 1aHi miaTBep/HKYIOTH TO3UTUBHUM,
Moyiirorounii BB EA Ha cucremy (iOpHHOII3Y, IMOBIPHO, OTIOCEPEAKOBAHUN il 1H-
IIMMH TTO3UTUBHUMU e(heKTaMH Ha TeMOCTa3.

OCHOBHUM OOMEKEHHSIM HAIIIOTO JOCIIJIKEHHS € 3aMaJia KiJIbKICTh MAI€HTIB y IPy-
ax, 110 He J03BOJIUJIO BUSBHUTH PI3HUIIO B IHIIMAEHTHOCTI micisionepariiitaux BTE mixk
HUMU. BpaxoBy0OUH BiJICYTHICTh aBTOPUTETHUX PEKOMEH/IAIIII 11010 TpOoMOOIpodiak-
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THUKH TIPU OXKUPIiHHI, TepcriekTuBHUM € BukopuctanHsi HITTET st MOHITOpHHTY cHCTe-
MH TeMOCTa3y Ta KOHTpoto edekTruBHOCTI MeHekMeHTy BTE y manoi kareropii na-
II€HTIB.

BucHoBku

1. Buxigawmii cran I'T1 y mamieHTiB 3 OKUPIHHAM Ma€ CXUIBHICTD JJO XpPOHOMETPUIHOT
Ta CTPYKTYPHOI TilepKoaryJsiii, TOMIPHOTO 3HIKEHHS (iOpUHOIIZY U arperamiiHoi
AKTUBHOCTI ()OPMEHUX EIIEMEHTIB KPOBI.

2. [lepiomnepariiiine BukopuctanHs EA B a0 JoMiHAIIbHIHN JIAITApOCKOIIYHIN Xipyprii y
MAIIEHTIB 3 OXKUPIHHIM CIIPUSIE€ HOPMaJIi3allil MOKa3HUKIB KOaryJsiii Ta GpiOpuHOIIi3Y,
aJie 3MEHIIIy€e MOKAa3HUKHU arperaiii KpoBi 0 HUKHBOI MEXI HOPMHU.

KuarwuoBi cioBa: 0XUpIHHS, JTANIapOCKOIIYHA XIpyprisl, reMocTas, eniiypalibHa
aHanresis.
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BJIUAHUE AHEMWUN HA TEUEHUE PAHHEI' O ITOCJIEOITEPALIMOH-
HOI'O INEPUOJA Y MAIMEHTOB C CMUHAPOMOM HU3KOI'O CEPAEY-
HOTI'O BBIBPOCA ITOCJIE KAPAUOXUPYPT MUYECKNX BMEIIATEJIBCTB

[MepuonepaunoHHas aHEMHUs Y KAPIUOXUPYPrHUSCKUX NAIIMEHTOB SIBJISIETCS ITPH-
YMHO HapyLIEHHs JIOCTABKH KUCIIOPO/Ia TKAHSM, YTO, B CBOIO OYEPE/ib, BEACT K pa3-
BUTHUIO TKAHEBOW T'MIIOKCUM NepU(EPUUYECKIX OPraHOB, BbI3bIBAS UX TUCHYHKIMIO.
YV manmeHToB ¢ CHHIPOMOM HHU3KOTO CEpACYHOTO BBIOPOCA KOPPEKLUS aHEMHU —
€/IMHCTBEHHBIN CII0CO0 KOMITCHCAIINH CHUYKEHHUS TOCTABKH KUCIIOPO/IA TKAHSIM.

B pesynbraTe uccnenoBaHus y NaeHTOB ¢ aHEMHUEH OBIT OTMEUEH 3HAUNMBINA
pOCT pa3BUTHUSI HAPYLICHUH, TAKUX KaK OCTPOE MOBPEKICHHE I0YEK, HEBPOJIOTHU-
YeCKue, FeMOpparndyecKue, JIeroyHble ociaoxkHeHus. Komnencaiys remoinHaMuye-
CKHX HapyIIeHn! y manueHToB ¢ ypoBHeM Hb >100 /i 6puta Hanbomnee OGbICTPOH.

[ToyueHHBIE B XO/I¢ UCCIIETIOBAHUS PE3YJIbTATHI COMIOCTABUMBI C JAHHBIMH MHU-
pOBOI IUTEPATYPBL.

KuroueBsble ciioBa: CHHIPOM HU3KOI'O CEPJEUHOrO BbIOpOCA, aHEMHUSI, TKAHEBAS
TUIIOKCHUS, IOCTaBKa KUCIOPO/ia, KapAUOXUPYPIHUsl.
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EFFECTS OF ANEMIA ON A COURSE OF EARLY POSTOPERATIVE
PERIOD IN PATIENTS WITH REDUCED HEART OUTPUT SYNDROME
AFTER CARDIAC SURGERY

Perioperative anemia in cardiac surgery patients is a cause of impaired oxygen
delivery to peripheral tissues, which subsequently leads to development of tissue
and organ hypoxia, and as logical conclusion, tissue and organ dysfunction. In pa-
tients who present signs of reduced heart output syndrome, correction of anemia is
the only way of compensation of reduced oxygen delivery to body tissues.

Results of this research indicate that patients presented with anemia had higher
rates of adverse effects, such as: acute renal injury, neurologic complications, impair-
ment of coagulation and respiratory complications. Compensation of hemodynamic
instability/impairment and patients weaning from inotropic and mechanical support of
circulation were more rapid and effective in patients with Hb levels more than 100 g/1.

This data corresponds with that of world literature.
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Beryn

3rigHo 3 nanumu BOO3, aHeMiero BBaXaeThCst 3HIDKEHHS remoriiodiny (Hb) < 130 r/n
y 4oJoBikiB 1 < 120 r/i y xiHoK [1].

AHeMis1, He3aJISKHO Bif {i BUAY, MPU3BOIUTE 10 3MEHIIEHHS J0ocTaBKH KHCHIO (DO,)
TKaHUHAM OPTaHi3My. YHACIIIOK [bOTO PO3BUBAIOTHCS KOMIIGHCATOPHI MEXaHI3MH Y BH-
DISI1 Taxikapyil, Bazojuiaraiii, mijBuileHHs cepueBoro Bukuay (CB), BiaMivaeThes
3MIIIEHHS KPUBOI TUCOIIalli OKCUTeMOTIIO0IHY BIIPABO, MiIBUIIYETHCS CTYIIHb EKCTPAKIIii
KUCHIO TKaHUHAMM, 301IBIIYETHCSI CHHTE3 EPUTPOIIOCTUHY B HUPKaX [2; 3].

BuiesazHauyeHi KOMIIEHCATOPHI (i310JI0TTYHI 3MIHM BiIOYBAIOTHCS 3 METOIO MATPUMKHN
JOCTaBKH 1 CIIOXKUBAHHS KHUCHIO. Y mofaitsmoMy DO, 3HIKY€ETBCS 1O KPUTUIHOTO PiB-
Hsl, HIDKYE SKOTO Oyab-siKe HOro 3MEHIIEHHS BeJe O PO3BHUTKY TiNOKCI TKAaHWH
[2; 3].

['010BHOIO METOO aTANITUBHUX BITIOBI/ICH € 3a1100iraHHs YpakeHHIO OpraHiB, CIIPH-
YUHEHOMY aHeMier abo rinokciero. KommeHcarlis 1ocsaraeTbes 3a JJ0MOMOTOI0 IBOX Me-
xaHi3miB. [lepimumii MexaHi3M — 11 ONTUMI3allisl TIOCTABKYM KUCHIO TKaHWHAM 4yepe3 NO-
CHHTeTa3HUI nuIsix. 36inbimenHs piBHg NO nokparye perionansny DO, 3aBasKy 301716-
HICHHIO KPOBOTOKY BHACJIIIOK Ba3oaWjIaTallii B CUCTEMI MIKPOIMPKYJIsiiii. Apyruii me-
XaHI3M — TOKpAaIaHHS PE3MCTEHTHOCTI KJIITHH JIO TIMOKCII 3a IOMOMOTO TilOKCis-
iHyKOBaHOTO (hakTopa [6].

3HIDKEHHS B'SI3KOCTI KPOBI, 11O CIIOCTEPIra€ThCsl IPU aHEMii, BUKJIIMKAE 3MEHIICHHS
MOCTHABAHTAXXCHHS BHACIIJIOK Ba30JMIaTallll Ta MiABUIIEHHS BEHO3HOI'O MTOBEPHEHHS.
3arajiom, 1110 MeHIIa B’A3KICTh KPOBI (I[[0 MEHIIUN TeMOrjIo0iH), TO OUIbIIa BeJIUYMHA
CB. I[Ipu Hu3bkux piBHsAX Hb iHriOyeThest (GyHKINSE TPOMOOLUTIB YHACIIOK 3HIKEHHS
nponykuii agenosuHaupochary (AAD) i TpomOOKcany i MeHIit goctymHocti Hb st
eniminaiii NO. V nojaapiiomMy Ba3oanIaTallis i 3HWKEHUH TeMaTOKPUT MEXaHIYHO T10-
TIpIIYIOTH QYHKIIIO TPOMOOIIMTIB, TOMY IIIO KPOBOTIK 3MIIIYEThCS JIO IIEHTPY MPOCBITY
CYJIMHU, TTOCIIa0JIIOI0YH TPOMOOIIUTAPHO-EHIOTEIIaNIbHI B3aeMO/II [5; 6].

OKpiM BHIIE3a3HAYEHOTO, CHMIIATUYHA AKTUBALIS TPU3BOIUTH 110 TaXiKapii Ta 3011b-
HIEHHSI CKOPOTIMBOCTI MiOKap/aa IIJISXOM MiIBHILIEHHS CIIOKUBAHHS KUCHIO CEPLEBUM
M’si30M. OJIHAK CUMITATHYHA aKTUBAIliS BIIrpae MiHIMAJIbHY POJIb Y MEXaHI3M1 KOMIICH-
carii 3 MOMEHTY JTIOCSITHEHHSI HOPMOBOJIEMI.

PecriipaTopHa BiAIOBiAbL NpU aHeMil 3a0e3medyye OonTUMalibHe HACUUYCHHS KPOBI KHUC-
HEM JUTsl MAKCHMI3allil HOoro BMICTY B apTepiallbHiil KpoBi [5].

[TepenonepariiiHi aHeMii y KapaioXipypriuHuX MAIIEHTIB TPAIUISIFOTHCS 3 YACTOTOIO
Bix 16 1o 54 %, Tshxka anemis (Hb < 100 r/i1) Bu3HaYa€eThest NpuOIU3HO y 5,5 % narjiex-
TiB. XBOPI1 3 HU3bKUM PiBHEM IreMOTrI00iHYy OUTBIN CXMITBHI J0 IIIIEMIYHOTO ypasKeHHS Tie-
pudepuuHux opraHiB. MyIbTHIICHTPOBE oOcepBalliiiHe JOCTiKeHHs, BUkoHaHe Kulier
et al., mpoeMoHCTpyBasIo, 1o rnepeaomnepariiaa anemis (Hb < 130 /i) acoritoBanacs 3
MiJIBUIIEHHSM YaCTOTH PO3BUTKY HEBPOJIOTIYHHMX, HUPKOBUX 1 FACTPOIHTECTHHAIBHHUX
yckiaaHeHb. [lepenonepaliiiiHa aHeMis € He3aJIeKHUM (DAKTOPOM PU3UKY PO3BUTKY ITiC-
JIsoniepaliitoro aeiipito [17].

PerpocriektuBHMii aHaIi3 7759 HeKapAiOXipypriuHUX BTpyUYaHb, poBeacHMid Beattie
et al., mokazaB nommpeHicts aHemiil (Hb < 120 1/m) 6mm3pko 40 %, mo acoritoBanocs 3i
301UTBIIIEHHSIM JIETaJIbHOCTI y 2,3 pasy [7].

PerionanbHe obcepBariiine qociimkenHs Defoe et al. 6980 matieHTiB, SIKUM MTPOBO-
JIWIIOCH a0pTOKOpOoHapHe myHTyBaHHs (AKILL), Bu3HauMII0, 10 BETUYMHA MIiHIMAIBHO-
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r'0 FeMaTOKPUTY TIiJT Yac MTy4HOTro KpoBoobiry (LK) € hakTopoM pU3UKy ITiABUIIICHHS
TOCITITATBHOI JIETAIBHOCTI, IHTPA- 1 MICISIONEPAIIITHOTO 3aCTOCYBAHHS BHYTPIIIIHHOAOP-
TallbHOI O0amoHHOI KoHTpIyJbcalii (BABK) 1 moBTOpHUX 3aIlycKiB amapaTa IITy4YHOTO
KpoB0o0Oiry [8].

JocTaBka KUCHIO TKAHWHAM MOKe OyTH pOo3paxoBaHa BiJIIOBIIHO JI0 PIBHSIHHS:

DO,=Q-1,34- Hb - Sa0, - 10,

ne DO, — mocraBka KHCHIO, J1/xB; Q — ceprieBnit Bukua; Hb — xoHnmenTparis remorso-
6iny B KpoBi; SaO, — HaCHUCHHS KHCHEM apTepiaiabHOi KpoBi; 1,34 — KOHCTaHTa, SKa
BiZOOpa’kae 3MaTHICT TeMOTI00IHY 3B’ s13yBaTh O,.

BinmosigHO 10 piBHAHHSA, M1 KoMreHcanii DO, HeoOXigHe 301BIIEHHS CepIIEBOTO
BUKHIY 1 BMIiCTy KHCHIO B KpoBi (CaO, = SaO, - Hb).

36inpmenHs koedinienta ekcrpaxiii kucao (KEO,) xommencye auspky DO,, sKIo
BOHA 3HAXOIWUTHCS BUIIE KpuTHaHOTO piBHA. ll{oitHO DO, 3HMXKYEThCS HIDKYIE KPUTHI-
Hoi Touxy, masumenHs KEO, crae HemoctaTHIM uTs 3a1100iraHHs BUHUKHEHHIO TKaHIH-
Hoi rinmokcii. [1pu aHemil ekcTpakIlisi KUCHIO B TOJIOBHOMY MO3KY 3HAa4HO 3pocTtae. OmHax
TTiIBUIIIEHHS €KCTPAKIII] KUCHIO MEHII BAXITUBE B OPraHaX 3 BUXIJIHUM BUCOKUM 0a30BUM
koedimieaTom excrpaxiii. ¥ Hopmi KEO, miokapaa cranosuts 70-75 %. B ymoBax Buco-
KOI €KCTPAKII] KUCHIO MiOKap/l 3HAXOIUTHCS B 30HI pU3UKy intemii. [1amientu micns AKIL
€ HaMOUIBbII Yy TJMBUMU JI0 HU3bKUX piBHIB Hb BHACTITOK 00MEXKEHOI0 KOPOHAPHOI'O pe-
3epBy. TollepaHTHICTD 10 aHEMii HEOTHAKOBA B PI3HUX opraHax. HalOibIn Bpa3muBuMu €
TOJIOBHMIA MO30K 1 MIOKa P/l YHACITIJIOK BHCOKOT (Di310JIOTIYHOT MOTpeOH B KUCHI [2; 5; 6].

[TarmieHTH TOXUIIOTO BIKY 3 CUCTEMHUM aTEPOCKIIEPO30M, CYJAMHU SKHX HE MOXKYTh PO3-
IIMPIOBATHCS JJI51 30UTBIICHHS] KPOBOTOKY ITPH HU3BKOMY BMICTI KHCHIO, 3a3HAI0Th HAHO1Th-
IIOT0 PU3UKY YIIKO/DKEHb OPraHiB, IHIYKOBAHUX aHeMi€ro. SIK MpaBHIIO, TaKi MAIlEHTH
MPUAMAIOTh 3-6J10KaTOPH, sIKi TAKOK MOPYIIYIOTh KOMIIEHCATOPHY BiAmoBiab [2; 3; 5].

BuHuKHEHHS aHeMiil y TiepeaornepaliitHoMy nepio/ii 3yMOBJICHO KilbkoMma (hakTopa-
MU: 1eiInTOM 3aii3a, BiTaMiHy B,, reMoItizoMm, aHeMi€Io XpOHIYHIX 3aXBOPIOBAHB, XPO-
HIYHOO IIOCTIeMOPATiYHOK aHeMier (ITPUXOBaHI KPOBOTEUl 3 MUIYHKOBO-KUIITKOBOTO
TPAKTYy), OHKOJIOTIYUHUMH 3aXBOPIOBAHHSIMH, TSKKUMHU THPEKIISIMHI, XPOHIYHOO HHUPKO-
BOIO HeJocTaTHICTIO [1; 2].

IHTpaonepariiiHa BTpaTa reMorio0iny, 3ymoBiieHa npoienypoto LK, e Hacmigkom
TeMOJIMITIONIT IIPU 3aIIOBHEHHI KOHTYPY, MEXaHIYHOI TPABMH €PUTPOIIUTIB, FEMOJII3Y, KOa-
ryiomnartii. Bemuke 3HaueHHs JUTs TPOPUIAKTUKHY THTpAOTIepAIlIiHIX aHEMI Ma€ PeTellb-
Ha XipypriuHa TeXHiKa, 0COOJIUBO MPU OOCSIKHUX BTPYYAHHSIX.

YacTroTa BUHUKHEHHS 1HCYJIBTIB Ta IHTpAOIEPAIHHUX 1H()APKTIB, CHHIPOMY HH3b-
koro cepieBoro Bukuay (CHCB), 3ynmuHku KpoBOOOITY, TOCTPOT HUPKOBOI HEJTOCTATHO-
cti (THH), mogoBxeHoi BeHTWIAMIT JIeTeHb, HAOPSKY JIereHb, KPOBOTEY 1 PETOPAKOTO-
MiH, CETICUCY, CHHIIPOMY IOJIOPTraHHOT HEAOCTATHOCTI 3HAYHO 3POCTAE MPU TeMATOKPH-
11 Menire 21 % mig yac K. /loBeaeHo, 1110 HaliO1IbIn Oe3MeYHUM MiHIMAJIbHUM IFeéMaTo-
kputom i yac K e 22-25 % [5; 6].

AHaJ3 MPOTOKOIIIB TpaHChy3iiHOT Tepartii TPUBOIUTD 10 BUCHOBKY:

1. ITpu Hb < 60 r/n — tpancdys3ii mokasaHi, 3a BAHATKOM «OCOOJIUBUX» BUIAJIKIB.

2. [Mpu Hb < 70 v/m — TpaHcdy3sis, sk mpaBUiIo, TOKa3aHA.

3. [Ipu Hb 70-90 r/im — tpaHcdy3ii BUKOHYIOTHCS BIIITOBITHO /10 JIOKAIBHUX MPOTO-
KOJIIB 1 KJTIHIYHOI CUTYyaITii.

4. Ilpu HB > 90 r/n — tpaHcdy3ii He MmoKa3aHi, 32 BUHITKOM «OCOOJIMBUX» BU-
MaJIKiB.
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ITomiTika TeMoTpaHC(y3iid BIIPI3HAETHCS cepell PI3HUX KpaiH, JIKapiB 1 HAYKOBUX
ToBapucTB. KUIBKICTh MAIIEHTIB, SIKUM MPOBOJIMIIACS TEeMOTPAHC(Y3is, CTAHOBUTD BiJl
9 o 100 % iaTpaonepamniiiHo i Bijg 25 10 87 % — y nicisonepaniiHomy mepioji cepes 70
LHeHTpiB y 16 kpainax. IMOBIpHICTB JIETAIBHOCTI 30LIBIIYETHCA Y 2,5 pa3u 3 KOKHUM 3HH-
sxkernssm Hb wa 10 o/ [7].

B ymMoBax HU3BKOTO ceplieBOro BUKHAY KomrieHcatiss DO, BHACTITOK HOTo 301TbIICHHS
€ oOMexxeHor. ToMy, 3TiIHO 3 JAaHUMHU JIITEPATYPH, MOTPIOHO JOCATATH OUTBIIT BUCOKHMX
nutboBUX piBHIB Hb (> 90, a inkonm 1 > 100 1/m).

EpurpornurapHiii Maci TAKOX BIIACTUBHIA BUPAXKESHUI TeMOCTATHUHUIA TTOTEHIIAT. 3Ti/-
HO 3 JIAHUMU JIITepaTypH, TpaHCPY3isi ePUTPOIUTAPHOT MACH 3HUKYE aKTHBOBAHUI
yacTkoBHii TpoMborutacTiHoBUi Yac (AUTY) 1 yac 3ropTaHHs KPOBi B AHEMIYHUX TAIII€H-
tiB. KoarynsuiiiHi epeKTH epuTpOlUTAPHOI MacH, y TIeplly Yepry, 3yMOBJICHI HasBHIC-
TIO 3aJTUIIKOBUX (PaKTOPIB KoAryJsiiii Ta TpoMOonuTiB. Takok MpoKoaryiIsHTHI edek-
TH TpaHchy3ii epUTPOIMTAPHOI MACH ITOB’SI3aH1 3 MPSIMOI0 aKTHBAIIEF0 TPOMOOIUTIB 1
Heirpamizaiiero NO BitbHUM Hb, BUBUTBHEHUM YHACIIIOK FeMOJI3y, @ TAKOXK BHBIUIb-
HEeHHsIM iHTpaeputporutapHoro AJD [9; 11].

TpaHcdy3is epuTpOIUTAPHOT MACH TPU3BOAUTH IO IEBHUX IeMOIUHAMIYHUX HACII-
KiB. 3TiJIHO 3 JIAHUMH JIITEPATypH, MMEPEITUBAHHS JIBOX OJMHHIIb CPUTPOIUTAPHOI MACH
3HauHO 3HMKYe CB yHaciinok 3HmwkeHHss YCC, THMYACOM SIK YAapHUN 00 €M 3aJIMINAETh-
cst HeamiHHNM. HesBaxxaroun Ha 3HmkeHHs CB, DO, BelbMu 3pocTae BHACIITOK 301TbIIICH-
Hs1 CaO,. TpaHcdysist epuTponUTAPHOI MACH 3HAYHO IIIBUIIYE CEPEIHIN apTepiaTbHU
THCK 1 cepe/iHii nepudepuynmii omip. [Ticis nepenuBaHHS HE CIIOCTEPIra€ThCsl 3POCTAH-
HSl PIBHSI €KCTPALCIIOISIPHOT PIIMHU B JIETEHSX 1 301JbIICHHS JIETeHEeBOI TimepTeHs3il
[12-14].

IepiomnepariiitHa aHeMis B KapIioXipyprii aCOIIIOETHCS 3 PI3HUMHU HETaTHBHUMU e(eK-
TaMHM, Y TOMY YHCJI 3 YIIKO/DKEHHSIM HUPOK. AHEMIsl BUKJIMKAE YITKO/KEHHS HUPOK IS~
XOM 3HW)KEHHS PIBHS JIOCTABKHM KHUCHIO JI0 HUPKOBOI MEPEHXIMH, ITOCHIICHHSI OKCHJIAHT-
HOTO CTpeCy 1 OpyIIeHHs reMocTa3y (HopMajbHe (QYHKIIIOHYBAHHS TPOMOOIIMTIB 3ae-
KHTB BIJT aJICKBATHOI KOHIIEHTPAIlii reMorIo0iny). JAuchyHKIlisS TpPOMOOIMTIB, BUKJIIMKAHA
aHEMI€r0, BeJIe /IO KOaryJyomnarii, sKa, y CBOIO 4epry, oTpedye rmepeluBaHHs epUTPOLIU-
TapHOi Macu. JlOBeJICHO, 1110 MepeIMBAHHS EPUTPOIUTAPHOT MACH CIIPUSIE YIIKOHKEHHIO
PI3HUX OPTaHiB YHACIIIOK 3MiH, SIKi BAHUKAIOTH i1 Yac il KOHCEPBYBAHHS Ta 30€peIKeH-
Hs1. [1pu 30epiraHHi ePUTPOIUTH CTAIOTh MEHIIl THYYKUMH, 3HHKY€EThCs piBeHb ATD Ta
2,3-mudocdorinepaTy, BTpadya€ThCs 3AaTHICTh BUAIATH 3aKUC a30Ty. 3pOCTAE aIre31B-
HICTh €PUTPOIIUTIB JI0 SHIIOTENIIO CYJIUH, EPUTPOLMTH BUBUIBHSIIOTH IPOKOATYIISHTHI
dbochominiu, akyMyITIOITh TPO3alaibHi MOJIEKYJH, TaKi K BUIBHE 3aJ1i30 Ta FeMOTJIO-
01H. YHACITIZIOK IIbOTO IIPU MIEPEIMBAHHI MOPYIIYEThCS TKAHUHHA OKcureHarris [11].

MeTta — BU3HAUNTH BIUIMB aHEeMii Ha repedir paHHbOTO MICIIONePAIiHHOTO TIePioay
y MAIIEHTIB 13 CHHAPOMOM HU3bKOTO CEPIIEBOTO BUKUY TICIS KAPAIOXIpypridYHUX BTPY-
YaHb B yMOBaX IITYYHOTO KPOBOOOIry.

Marepiaim Ta MeTOIH AOCTiIKEHHS

Ho mocrmimxeHHs BKITFOUEH1 74 maiieHTH, npoorneposati B 1Y «lHcturyt cepusg MO3
VYkpainm». YciMm nanieHTaM BUKOHAHI oniepaTHBHI BTpy4yaHHs B ymoBax LK. Posmomin
MAIIEHTIB 32 BUKOHAHUMHU OTICpATHBHUMHM BTPYUYAHHSIMU HaBeJACHUH y Taour. 1.

Vci nmanieHTy npy A0CTaBIN 3 onepamiiHol Manu kiniHiuHI mpossu CHCB y Burmsmi:
rinoTeHs3ii, 301IbIICHHS PIBHS LIEHTpaIbHOTO BeHo3HOro TUCKY (L{BT), mporpecyrouoro
3HIDKEHHSI IIBUJIKOCTI JIiype3y, OPYIICHHSI CepleBOTO puTMy. JIabopaTOpHUMHU O3HAKA-
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Tabnuys 1
Po3noain nauienTin
BiINOBiZIHO 10 BUKOHAHOI'O
onepaTUBHOIO BTPYYaHHs, n=74

Ha3zsa onepamii |KinbkicTh namieHTiB

AKIII 11
AKIII + PAJILLI 18
AKIII + PAJILL + 12
T/e 3 JILLI

ITAMK 8
ITx MTK (kiabLis) 4
ITAK + AKIII 12
Omn. benrana 6
IIMK + AKIII 3

Ipumimrka. AKIII — aoprokopoHapHe
myHTyBaHHs; PAJII — pesekiiis aHeBpU3MU
niBoro nutynouka; T/e 3 JIII — TpomOexToMist
3 MOPOXKHIHU JIiBoro nutyHouka; [IAMK — mpo-
TE3yBaHHS aOPTAJIbHOTO 1 MITPAJIBHOIO KJja-
naHiB; [Tn MTK (kinbList) — macTuka MiTpalib-
HOTO Ta TPHUKYCHIJATHLHOTO KJIATIAHIB KUTBIISIMU
Kaprentse; On. benrana — npore3yBaHHS aop-
TaJIbHOTO KJIAMaHa Ta BUCXIIHOI A0PTH 3 peim-
IUIaHTaniero koponapuux cyaud; [IMK — mpo-
Te3yBaHHs MiTpaibHOTO KiamaHa; [TAK —
MIPOTE3yBaHHS A0PTAJIBHOTO KiIanaHa.

Tabnuys 2
Po3noain nanieHTiB 3a iINTEeHCHBHICTIO
HiITPUMKM reMo/IMHaMiKu, n=74

. . Kinbxicts
PiBenp miarpumku . .
[MaL€HTIB
Ho6 + I+ Hop 47
Ho6 + J1 + Hop + Cimna 12
Ho6 + 1 + Hop + BABK 8
Ho6 + I+ Hop + Cimnm + 7
BABK

Hpumimrka. 006 — ngobyramin; [ — mo-
namin; Hop — Hopaapenanin; CiMg — JeBo-
cuMmeHaaH (cimaakc); BABK — BHyTpilHbBO-
aopTanbHa OAJOHHA KOHTPIYJIbCALiS.

mu CHCB Oyiiu 3HMKEHHSI TOKa3HUKIB OK-
cureHamnii BeHo3HOI kpoBi (PBO, < 30 MM
pT. cT., S,0, < 60 %), MmeTaboniuHuUii arm-
J103, TIJIBUINEHHS PIBHS JIAKTATY B KPOBI.
Hns xomrencarii CHCB 3acrocoByBainach
THOTPOITHA MIITPUMKA KOMOIHAIIIEI TPhOX
CUMIIATOMIMETHKIB, a came: 100yTaMiH J10-
3010 5-10 MKI/(Kr°xB) + JT0MaMiH 103010 2—
4 MKT/(Kr"XB) + HOpaapeHasiH 103010 0,1—
0,2 MKT/(KT"XB).

V 12 namieHTiB OyB 3aCTOCOBAaHMIA Jie-
BOCHMEH/IAH SIK JTOJIATKOBHI KaplOCTHUMY-
JIIOBAJIbHUH 3aci0. ¥V 8 maiieHTiB BUSIBU-
J1acst HEOOX1THOIO MeXaHIyHaA MATPUMKA
KpoBooOiry 3a gomomoror BABK, 7 ma-
LIEHTIB JUISl KOMITEHCALlii CeplIeBOro BUKH-
Jly 1oTpedyBaiu 3 IHOTPOITHUX 3ac00iB +
BABK + nesocumenman. Po3smomin marien-
TiB 3T1JIHO 3 IHTEHCUBHICTIO MIATPUMKH Te-
MOJIMHAMIKY HaBeJeHUH y TabJ1. 2.

V Bcix mamieHTiB Oyjia JOoCATHEHa KOM-
MeHCAallisi TeMOIMHAMIKH, Ha 1110 BKA3yBaJIH:

1. ITigBuwmenus cucroniyuoro AT >
> 90 MM PT. CT.

2. 3umxennsa LIBT < 140 mm H,,0.

3. UCC 80-100/xB (y 22 malieHTiB Ha-
B’s13aHa CJIEKTPOKAPIIOCTUMYJISIIIIS 3 YACTO-
To10 90/XB, y 43 MamieHTIB TaxXiKapist KOH-
TPOJTIOBAJIACH 1H(PY3IE0 aMIOIapOHY).

4. TTigBuieHHs TeMIty aiypesy > 1 mi/
(xr-rom).

5. 3HMKEHHS JIAKTATY KpoBi < 3.

6. [TigBumenus pH > 7,3.

7. Hinsummenns p,O, > 30 MM pT. CT.

8. [MinBummenus S, 0, > 60 %.

3-noMik 74 maIfieHTiB 4yacTHHA Maja
TOM YM IHIIUN CTYIIHb aHeMii. BixmosigHo
JIO PIBHS TEMOTJIO0IHY ITiJT Yac JOCTABKH 3
onepamiiHol, MAIEHTH OYJIM PO3MOJIiICHI
Ha TpH rpynu (tadi. 3).

V narieHTiB 3 O3HAKAMU aKTHBHOI KpO-
BOTEUI 3aCTOCOBYBAJIACS TEMOCTATHUHA Tepa-
mist: TpaHekcam (B/B 6osttocHO 10 2000 mr),
C3IT 10-15 mut/kr, TpoTaMiH B/B KpaIIHH-

HO 100-200 mr, mpoTpoM6GiHOBHiT KoMIuTeke (okTariekc) 500-1000 MO, remotpanchy-
3ii. KOHTpOJIb KOAryJISAIIHHIX XapaKTePUCTUK KPOBI ITPOBOJIMIIM 32 JOIOMOTO0 J1ab0-
partopuux (MHC, AUTY, ¢i6puHOreH, TpOMOOIIUTH) Ta THCTPYMEHTAIBHIUX METOJIHK,
NUIIXOM BUKOHAHHS IT €30Bicko3umMeTpii. KonTpomoBanu Taki nokasuuku: IKK — iH-
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Tabnuys 3
Posnonain nauientiB 3a rpynamun
3rigHo 3 piBHeM aHeMii, n=74

TEHCHBHICTh KOHTAKTHOI koaryssiii, KTA
— KOHCTaHTyY TPOMOIHOBOI aKTHBHOCTI,

IKJ]l — iHTEHCHBHICTh KOATYJISAIIHHOTO
npaiiBy, IT13 — iHTEHCHBHICTB MOJIIMEPH- KonnenTpamis | KigbkicTb
3arii 3ryctka, MA — MakCUMaJIbHy aMIl- T'pyna Hb (1/n) MaIfeHTiB
mityay 3ryctka, IPJI3 — iHTeHCUBHICTD pe- 1 60-80 16
TpainI Ta JI3UCY 3TYCTKA. o 21-99 35
3Ti{HO 3 MPOTOKOJIOM HAIIOI KJIHIKH,
3 100-130 23

JIOCTATHIM BBa)KaBCs IIUTbOBHIA piBeHb Hb
> 90 r/n. Ycim nanieHtam rpynu 1 mpose-
JieHl TpaHcdysii 2-4 103 epuTpoLMTapHOI Macu. Y rpyii 2 TpaHcdys3iiiHa Teparist Oyjia Bu-
KoHaHa 26 13 35 malieHTIiB 3 BUKOPUCTAHHIM 1-2 J103 epUTpOLMTaApHOi MacK. Y TpyI 3 TpaHc-
(hby3ii BukoHaH1 y 4 3 23 naliieHTIiB 3 O3HaAKAMHU aKTUBHOI KOATryJIONATUYHOT KPOBOTEUI.

Pe3yabTaTn 10CHiIzKeHHS Ta iX 00rOBOpeHHs

[IpoBeneHo aHami3 yCKIIAHEHb Y PAHHBOMY IICIISONICPAIIfHOMY TIepiol y MallieH-
TiB TPHOX TPYIIL, SKUX PO3MOAUICHO 3T1IHO 3 CTYIICHEM TSDKKOCTI aHeMii.

V Tabi. 4 mpoaHai30BaHi BUNIAJKH TOCTPOTO YIIKOJKEHHS HUPOK.

[Tij TepMIHOM «TOCTpPE YIIKOJDKECHHSI HUPOK», A00 «rOCTpa HUPKOBA HEJJOCTATHICTHY,
MU MaJli Ha YBa3i 3HWKEHHS KIIIPEHCY KpeaTUHIiHY > 25 % BiJ BUXiTHOTO piBHS a00 3MEH-
IIEHHs MBUAKOCTI Aiypesy < 0,5 Mi/(kr-rox) Outbine 6 roa. Y rpyni 1 o3naku 'HH mammn
14 (87,5 %) mamieHTis, i3 HuxX Tsokka [HH, sika motpeOyBasa nmpoBeneHHS reMoiali3y,
po3BuHynacs y 6 (42,8 %) mamieHTiB. Y Tpymi 2 TOCTPE YIIKOPKEHHS! HUPOK JA1arHOCTO-
BaHo y 10 (28,6 %) maiieHTiB, 110 YTPUYi MEHIIE MOPIBHSIHO 3 MMAIIEHTAMH, IOCTABJICHU-
MU JI0 BIIUIIJICHHST IHTEHCUBHOI Tepallii 3 TsHKKOIo aHemiero. I3 10 marieHTiB Aiami3 3Ha-
nobuscs y 2 (20 %) Bunaakax, 1o BABIYI MEHIIe, HIX y nalieHTiB rpynu 1. Y rpymi 3 3
piBaem Hb > 100 r/1 momipna 'HH poszeunynace y 3 (13 %) namieHTiB.

Hespooriuni yckitagHeHHs BUusiBlieHo y 17 (23 %) xBopux i3 74. ¥V 15 maiiieHTiB BU-
SIBIIsIIACs KJIIHIKA MOCTTIMOKCUYHOI eHledanonatii (CIIyTaHiCTh CBITOMOCTI, A€30Pi€H-
Tallis B MICILII Ta Yaci, raJroluHATOPHI ITpo-
SIBM) 1y 2 TIAI[IEHTIB TMiCIs0NepalliiHui T1e-
piloa yCKIIATHUBCS PO3BUTKOM TOCTPO-
r0o MOPYIICHHS MO3KOBOTO KPOBOOOITY

Tabauys 4
Po3noain nauienris 3 rocrpum
YIIKO/ZKeHHSIM HUPOK, adc. (%)

(I'TIJIK) 3a imemiuHUM TUIIOM Yy OaceiiHi Ipyna rHH y.TOMy qHCI [ia-
paBoi cepeHbOMO3K0BOI apTepil. Po3mo- mizzanexxna 'HH
JIUT 32 TPYNaMU IIPECTaBIIEHO y TalII. 5. 1,n=16 |14 (87,5) 6 (42.8)
V namieHTiB Tpyn 1 1 2 KiIBKICTh eHIle- 2,n=35 |10 (28,6) 2(20,0)
(anonatiit 36iranacs (25 i 23 % BianoBia- T ’ ’
. . ) 3,n=23 | 3(13,0) 0 (0)
HO). Y Tpy1i 2, MOPIBHSIHO 3 Tpymoro 1, gac-

tora ['TIMK BusBHIACH yJBIYI MEHIIO.

. . . . Tabmuys 5
MiniMalibHa KiTBKICTh HEBPOJIOTIHUX P03110/1i/1 NAWICHTIB 3 HEBPOIOrIMHIMH
YCKJIaAHEHb CIIocTepiranach y rpyii 3. yCK.IaAHeHHsIMH, a0c. (%)

V namieHTIiB MICIs KapAioXipypriyHux
onepatiii B ymoBax 11K 3aBxan BUCOKUI I'pyna | Enuedanonaris | I'TIMK
PHU3HUK PO3BUTKY KPOBOTEY — SIK Xipypriy- 1,n=16 4 (25) 1(6)
HUX, TakK i KoarynonaTI/Ile.Mx. BignosingHo 2. n=35 8 (23) 1(3)
JI0 MIPOTOKOJIY HAIIIOT KJIIHIKHA, KPUTHUHUM _
BBAYKA€ThCsl PIBEHDb €KCYAALlll 1O JpeHAXK- 3, n=23 313) 0
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Tabnuys 6 il cucremi > 10 mu/kr. SIKjo reMocraTiy-

Po3nozin nauienTis 3 koarynonarisivu Ha Teparlis BUsIBJIsUTACS Hee()eKTHBHOIO, Ta-
i micsionepauiiinuMu KpoBoTeYaAMH LIEHTA TOBEPTAJIH JIO ONIEPAIIIfHOT 3 METOXO
3a rpynamu, age. (%) IPOBENEHHS PETOPAKOTOMII. 3rifHo 3 ja-

HUMHU JITEpATypH, aHEMIYHI NALlIEHTH Ma-
FOTh MOPYIICHHS K KOATYJISIIIHOL, TaK i

I'pyna | Koarymonarisi|PeTopakoTomis

I,n=16 8 (50) 4(25) TPOMOOIMTAPHOI JIAHOK reMocTtasy. Pos-
2,1n=35 8(23) 2(5,7) MOMiN MALEHTIB 32 KPOBOTEYAMH IIPE/-
3,n=23 4 (17) 0(0) CTaBJICHO B Ta0JI. 6.

3TiJHO 3 HAIIMMH JJAHUMH, TPAKTHYHO
BCl MAII€EHTH TICIsI KapaioXipypriuHux
BTpYy4YaHb 3 reMoriiooiHoM MeHine 80 T/71 MaroTh O3HAKKM KOATYJIONMATUYHUX KPOBOTEY,
SIK1, Y CBOIO 4Yepry, MOTCHIIIOITh KPOBOTOUYMBICTD Y 30HI ONEPATUBHOTO BTpyUYaHHS. [3
16 namientiB rpymu 1y 12 (75 %) po3BUHYIIHCS TeMOpariuHi ycKIaHeHHs, 3 HUX 4 (25 %)
MaIieHTaM BUKOHAHA PETOPAKOTOMIsI. Y TAIIIEHTIB IPyIH 2 KUTbKICTh KOATYJIONATIH Y/IBi-
Yl MEHINA, a KUTHKICTh peorepaliidi — y 4 pa3u MeHIna. Y rpyni 3 koaryjionaTii BUSIBJICH]
y 17 % manienTiB, peoriepaliii He MPOBOIUIINCS.

V namieHTiB JOCTIHKYBAHOT TPYIH CIIOCTEPIraiacs JOCUTh BUCOKA YaCTOTA TUXaJIb-
HUX YCKIIAJTHEHb YHACIIIOK BUXigHOI TsbkkocTi, CHCB, 3acTocyBaHHs cuMIIaTOMIMETH-
KiB, ITOJIOBXKEHOI BEHTWJIALIT JiereHnb, TpuBaioro K, anemii, a Takox Ha TJi KOaryyio-
MaTii 1 KpOBOBTPATH. YCKIIQJIHEHHS 3 OOKY JIMXAJIBHOI CUCTEMH TPE/ICTaBJICH] B Ta0JI. 7.

3riIHO 3 pe3yJibTaTaMH aHaJli3y, KIJIbKICTh JIESTEHEBUX YCKJIaIHEHb Hai0O1IbIa y Ipy-
mi 1 1 MpakTUYHO BTPUYI NIEPEBUIILYE KiJIbKICTh YCKJIA/IHEHb Y TIAIIEHTIB TPYIH 3, 1O CTO-
CYETBCSI BCIX BUJIIB YCKJIaJHEHb 3 OOKY JTUXAJbHOT CUCTEMH (HO30KOMIaJIbHA ITHEBMOHIS,
BAII, TPAC). Haii6inemy tpusamnicts LIBJI i peinTybaniit 3aikcoBaHo y MaIlieHTiB
rpymu 1.

Takox HAMU BiJIMIUEHO OiTBIII MIBUIKE 3HMKEHHS CTYIEHS IHOTPOITHOT MIATPUMKH Yy
namieHTiB 3 piBaeM Hb > 100 r/n (xBopi rpymu 3). ¥ 100 % naiieHTiB 11i€i rpynu yepe3
72 roa IHOTpOIHA MIATPUMKaA Oyjia ckacoBaHa abo craHoBwmiIa 2—4 MKT/(KT*XB) 100yTa-
MiHy. YCIM NalieHTam Ipynu 3 npoTsaroM 72 roj] Oyjia MpUIMHeHa MeXaHIuHA MiATPUM-
Ka KpoBooOiry. ¥ 7 maiieHTiB rpynu 1 1 12 namieHTiB rpynu 2 iHOTpOITHA MIAITPUMKA
OyJya moTpiOHa MPOTIroM OuLTbIN TpUBasToro nepiony (72-144 rom). Y 6 naiieHTiB TpuBa-
micte BABK cranosuna 4-6 qHis.

Hanpukinii g0ciKeHHs MpOoaHalli30BaHi CMEPTHICTh 1 TPUBAJIICTh MepeOyBaHHS Yy
BIJUTUIEHH] peaHiMallii Ta IHNTEHCUBHOI Tepallii Nalie€HTIB TPhOX I'pyIl (Tadir. 8).

3arajpHa JeTajabHICTh cTaHOBMIIA 2,7 %. Y rpymi 1 eTajnbHICTh qopiBHIOBaIA 6,3 %,
10 yJIBIYl BUIIE, HIX Y MAIE€HTIB rpynu 2. Y rpymi 3 Bel nanienT Brkwm. Haiibinbina

Tabmuys 7
Po3noain sereHeBux yckiiajHeHb Yy Nali€HTIB 3a rpynaMu
Tovia Tpusamicts | Kinmekicts pein- | 'PAC, Ho3zoxomianpHa BAII,
py IIBJI, ron |TyOariii, ade. (%) | abe. (%) | mHeBMoOHIs, abc. (%) | adc. (%)
1, n=16 24%12 6 (37.5) 3 (18.8) 4 (25) 3 (18,8)
2, n=35 18+10 6(17,1) 0(0) 4(11,4) 2(5,7)
3, n=23 8+4 2 (8,7) 0(0) 2(8,7) 0(0)

Ipumimrka. TPAC — roctpuil pecnipatopHuii gucrpec-cuHapom; BAIl — BenTunstop-
acoliiioBaHa MTHEBMOHIS.
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TPUBAIIICTh NIepeOYBaHHS Y BIUIUICHHI pe- Tabauys 8

aHiMalli Ta IHTEHCUBHOI Teparrii criocTepi- . -Tpm;-a.nicn', HepfﬁyB‘aHHﬂ )
raach y NauieHTis rpymu 1. Y Bianinenni peanivauii Ta inTencusnoi
Tepanii, JeTaabLHICTh 32 TpynaMu
BucnoBku

[NepiomepariiiHa aHeMist y Kaprioxipyp- I'pyma Tpusanicth nepedy- H:;i?)b
TYHUX XBOPHUX € MPUUUHOIO MOPYIICHHS Banns y BPIT, nnis a6c. (%)
JIOCTaBKU KUCHIO TKAHMHAM, IO, Y CBOIO
4epry, Bee 10 PO3BUTKY TKaHI/IHHB),'i rimo- 1,n=16 12+4 1(6.3)
KCii Tepu()epIUHNX OPTraHiB, BUKIHKAIOUH 2,n=35 813 1(2,9)
ix gucdynkuiro. Y nanienris i3 CHCB xo- 3,n=23 613 0(0)

PEKIIist aHeMii € €IMHUM CIIOCOOOM KOMIICH-
carii 3HWKEHHS JOCTABKM KUCHIO TKAHMHAM.

V pe3ynbTaTi JOCIIHKEHHS Y MALIIEHTIB 3 AHEMIEI0 HAMU BiJI3HAYAIOCS 3HAUHE 3POC-
TaHHS KIJIbKOCTI YCKIIaIHEHb, SK-OT: T'OCTPE YIIKOHKEHHSI HUPOK, HEBPOJIOTIYHI, reMo-
pariuHi Ta JIereHeBl YCKJIaHEHHS.

KowmrneHcartlis reMOAMHAMIUHUX MOPYIIEHb, a TAKOX CKAaCyBaHHS IHOTPOITHOI Ta
MEXaHIYHOT MIATPUMKH KPOBOOOITy y mamieHTiB 3 piBHeM Hb > 100 r/m Oyio Haii-
LIBU/IITAM.

Pe3yabraTi HAIOTO AOCIIHKEHHS 301ratoThes 3 JAHMMH CBITOBOI JIITEpATyPH.

Ku1ro4oBi cjioBa: CHHAPOM HU3BKOT'O CEPLIEBOTO BUKHLY, AHEMIsl, TKAHbOBA TIIOKCIs,
JIOCTaBKa KUCHIO, KapIioXipyprisl.
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CPABHEHUE NHCTPYMEHTAJIBHBIX METOJA0OB UCCIIEAOBAHUSA
IFEMOCTA3A

AKTyanabHOCTb. I3BeCTHO, YTO TPOMOO3 IIIyOOKUX BEH HIKHUX KOHEYHOCTEH
U TPOMO03MOOIIUS JIETOYHON apTepUH 3aHUMAIOT Ba)KHOE MECTO B CTPYKTYpE IOC-
JIeoTIepallioOHHOM 3200J1€BAEMOCTH ¥ CMEPTHOCTH, TIPHYEM ITH OCITOHEHUS XapaK-
TEPHBI [T OOJIBHBIX Pa3HBIX MPOG M. YUNTHIBAs BBIIIECKA3aHHOE, AKTYaIbHBIM
CUMTAeM BHEIPEHUE B KJIMHUYECKYIO MPAKTUKY HOBBIX METO/IOB TUATHOCTHKHU, KO-
TOpble ObUTA OB IPPEKTUBHBI, TOCTOBEPHBI M MTO3BOJISLIA IIPOBOJIUTH UCCIIEI0BA-
HUS B PEKMMeE PealbHOT'O0 BPEMEHHU.

eas. CpaBHEHHE METO/I0B MHCTPYMEHTAIBHOTO UCCIICAOBAHMUS CBEPTHIBAFOIINX
CBOMCTB KPOBH U OIIEHKA BO3MOYKHOCTEH MeTO/1a HU3KOYaCTOTHOM Mbe303JIEKTPH-
4YecKoil TpoMboaacTorpaduu B KITMHAYECKOH MTPaKTHKE.

Marepuaibl U MeTobl. VICrIonb30Bany pa3iMyHblee METOIbI HHCTPYMEHTAIIb-
HOT'0 UCCIIE/IOBAHUS CBEPTHIBAIOIINX CBOMCTB KPOBU MPU U3yUEHUHU (DYHKIIMOHAIIb-
HOT'0 COCTOSIHHSI CHCTEMBI TeMocTa3a B rpyire 60 310poBbIX JOOPOBOIBIIEB, a TAK-
ke 74 G0MBHBIX TOCTTPOMOOQIEONTHIECKUM CHHApPOMOM. KoppensimoHHbIi aHa-
nu3 nokasateneit AITK APIT-01M «MegHopa» MpoOBOIUIN C JaHHBIMH, BOCIIPO-
u3BoauMbiMu armapatoM TEG® 5000. i1st olleHKH BOCIIPOU3BOAMMOCTH METOIMKI
BBITIOJTHSITACH CEPHSI M3MEPEHHI ITapaMeTPOB FeMOCTas3a y 3J0POBBIX TOOPOBOIIBIIEB.

Boisoa. ATIK APIT-01M «MenHop» SIBISIETCS] KOMITAKTHBIM, YIOOHBIM U 6e3-
OMAaCHBIM B pabOTe KOAryJIOJOTUISCKUM aHATIHN3aTOPOM, OTBEUAOIIUM BCeM Tpeho-
BaHMSIM MEIULIMHCKOTO 060pynoBanus. biaromapst 5TuM kauecTBaM, OH MOXKET OBITh
YCIICIIHO MCIIOJIb30BaH HE TOJIbKO B YCIIOBHSIX KJIMHUYECKHUX JIA0OPATOPHil, HO U Y
ocTean OOJIBHOTO, B ONIEPALIMOHHOM, B YCIOBUSAX MAILIIMHBI «CKOPOI OMOILNY.

KuroueBble ciioBa: TeMoOCTa3, HHCTPYMEHTAIbHbIE NCCIIEIOBAHMS, CBEPThIBAHNE
KPOBH.
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COMPARISON OF INSTRUMENTAL METHODS FOR THE STUDY OF
HEMOSTASIS

Relevance. It is known that thrombosis of deep veins of the lower extremities
and pulmonary embolism of the pulmonary artery occupy an important place in
the structure of the surgical incidence and mortality, and these complications are
characteristic for patients of different profiles. Taking into account all the above, it
is actual introduction of new diagnostic methods into the clinical practice that would
be effective, credible and allow for real-time research.

Goal. Comparison of methods of instrumental study of coagulating properties
of blood, and evaluation of the possibilities of the method of low-frequency piezo-
electric and thromboelastography in clinical practice.
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Method. The use of various methods of instrumental study of coagulating prop-
erties of blood during the study of the functional state of the hemostasis system in
a group of 60 healthy volunteers, as well as 74 patients with postthrombofibrotic
syndrome. Correlation analysis of agroindustrial complex APP-01M “Mednord”
with these reproducible TEG® 5000 apparatus. To assess the reproducibility of the
technique, a series of measurements of hemostasis parameters in each healthy vol-
unteer was performed.

Conclusion. APK APP-01M “Mednord” is a compact, convenient and safe coa-
gulogical analyzer that meets all medical equipment requirements. Due to these qual-
ities, it can be successfully used not only in the conditions of clinical laboratories,
but also at the bed of the patient, in the operating room, under conditions of the
ambulance.

Key words: hemostasis, instrumental studies, coagulation.

Yacrora BUHUKHEHHST TpoMO03y riubokux BeH (TI'B) cranoBuTh 100 BumaakiB Ha
100 000 HaceaeHHS, TP IIbOMY TPOMOOEMOOITIUHI YCKIaTHEHHS ITOCITAI0Th TPETE Mic-
1Ie cepell CePIIEBO-CYIUNHHUX 3aXBOPIOBAHb ITiCIIS 1IIEMIYHOI XBOPOOH cepIlsl Ta iHCYIIb-
Ty. 3a JAaHUMH PI3HUX aBTOPIB, y 3aTallbHIA CTPYKTYPi CMEPTHOCTI ceped TOCHiTaIb-
HUX TAIIEHTIB TpoMOoeMOomis jereneBoi aprepii (TEJIA) cranoButs Big 7,2 mo 10 %,
a 3a gaauMu The Worcester DVT Study, siki Oyio omy6aikoBano 1me B 1991 p., mopo-
Ky peectpyeTbes 170 000 HoBHX 1 90 000 MOBTOPHUX €ITi30/IiB TPOMOO3IB 1 TpOMOOEM-
6o0iif; OinmpIe Toro, L. Futterman i L. Lemberg (2004) Bigzaauarots, mo TI'B i TEJIA
e mpuunHoto 250 000 rocmitamizamiit y CIHA mopoky. OnHak HE MOXKHA BUKJIIOYATH,
10 peabHI MTOKa3HUKU YaCTOTH BUSBJIICHHS I CMEPTHOCTI BiI TPOMOOEMOOIIITHUX 3a-
XBOPIOBAHb MOXKYTh OyTH Iie BUIMMH, ToMy 110 TT'B wacto nepebirae 6e3cumMnTom-
Ho. He OinpInie Hi’X Y OJTHOTO 3 KOKHHUX IT'SITU XBOPHUX, sKi 3aruHynu Bix TEJIA, Oymu
kiiHiyHl o3Haku TI'B, 1 mume 10 % HedaTaabHUX BEHO3HUX TPOMOO3iB MO OyTH
IarHOCTOBAHI 3a YKUTTS IaIlicHTAa.

TaxuMm unHOM, y OUTBIIIOCTI BUMAAKIB, Kot TEJIA € Ge3mocepeTHb0r0 IPHUUHOIO CMep-
Ti, TpOM0O3, IO TEepeaye, He MJIarHOCTYEThCS Hi KIIHIYHO, Hi JabopaTOpHO, Hi 3a JIOIIO-
MOT'OI0 IHCTPYMEHTAJILHUX METOIIB TOCIIKEHHS, a € 3HAX1IKOI0 Ha ayTorcii. Ti 5k aBTo-
Y CIIpaBEUTHBO BiA3HAYAIOTh, IO CHOTOJIHI HEMAE OIHOI KITIHIYHOI, TabopaTopHOI 260
IHCTPYMEHTAJIPHOI O3HAKH, SKa 3a CTOBIICOTKOBOIO HMOBIPHICTIO CBiMUMIIa O PO HAasIB-
nictb TEJIA 1 TT'B, i1 mo 6arato KIiHIYHUX CUMIITOMIB, SIKI TPAUIIIITHO BBAXKAJIKCS CIie-
IU(IYHUMHA, BUSBIISIIOTHCS B 1-54 % BUNaaKiB (3a1€KHO BiJ] CHMIITOMY), ajie He OubIIIe.

3 oISy Ha BMINECKA3aHe, aKTYalIbHUM € BIIPOBA/DKEHHS B KIIIHIUHY MPAKTUKY HO-
BHX METO/IIB JIarHOCTHKH, sIKi OyJin O e(peKTUBHUMH, TOCTOBIPHUMU 1 TO3BOJISUTHA O TIPO-
BOJIUTHU JOCIIHKEHHS B PEXKUMI peasibHOTO yacy. s miel MeTH sikHalKpaiie miaxoasTh
METO/IM IHCTPYMEHTAIIBHUX JTOCITIPKEHb PEOJIOTIYHHX BJIacTUBOCTEH KpoBi. Hapasi 3a ko-
PJOHOM «30JI0THM CTAHAAPTOM» IHCTPYMEHTAJIBHOI IIATHOCTUKU OCTAHHIM YaCOM € BH-
kopucranHsa anapata TEG 5000 Thrombelastograph. TTpore oOMexeHi TOCITITHULIBKI
MOYUIMBOCTI, BAPTICTh araparta Ta caMoro JIOCHIKEHHS CTABUTD ITiJT MUTAHHS aKTyallb-
HICTB JIAHOTO METOJIy Y IIOJACHHIN MpaKTUlli. BIMCKyUuoI0 aabTepHATUBOIO € arapaTHO-
MPOrpaMHUI KOMIUIEKC JUISl KIIHIKO-AIarHOCTUYHUX JIOCHI/DKEHb PEOJIOTIUHUX BIIACTH-
Bocreit kpoBi APTT-01M «MenHopa», Mpu3HavYeHu# Jij1sl Oe31epepBHOI peecTpaliii OCHOB-
HUX [MapaMeTPiB MPOILECY YTBOPEHHS 3TyCTKa KPOBI Ta Horo Ji3ucy (puc. 1).

IMpunnumn aii npuiiamy moJsirae B peecTpalii B’sI3KICHUX XapaKTepUCTUK KPOBi abo
IJIa3MU B TIpoIIeci i 3ropTaHHsI IUISIXOM BUMIPIOBAHHS €HEPTii 3racaHHs KOJIMBaHb Me-
XaHIYHOTO PE30HAHCHOTO eJIeMeHTa (30H/a), 0 3HAXOIUTHCS B JIOCII/DKYBaHIN 1mpoOi,
BMIIIIEHIH Y TEPMOCTATHY KIOBETY. XBHIIbOBUH IT €30€JIEKTPUUHUIN TIEPETBOPIOBAY TIPH-
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BOJIUTB IO TJIOCKUX 3BYKOBHMX KOJIUBaHb
30H/Ia 13 3aJaHOI0 aMIUTITY10t0. MexaHiu-

Ha eHepris 3racaHHs KOJIMBaHb 30H/a, 1110
3JICKHUTD BiJI 3MIHU XapPaKTEPUCTUK JIOCITi-
JOKYBAHOTO CEPEIOBHIIA, TEPETBOPIOETHCS
MPUHOMHUM IT €30€JIEKTPUYHUM TIePETBO- ‘
proBaveM B eJIEKTPUUHUHN MOTEHIANT 1 pe-
€CTPYETHCS MOTEHIIIOMETpOM. [1pu bomy
BUMIPIOBAaHHS JIOCITI/DKYBAHUX XapaKTePH-
CTHK TIpOOU BiIOyBaeThcsi Oe3MepepBHO.
[Mpunaj 3abe3neuye BUBEICHHS Ha MIEpCO-
HaJbHUI KOMIT'tOTep rpadika 3MIHH OIO-
Py IOCII/HKYBAHOTO CePEIOBHINA KOJTUBAH-
HSIM 30H/1a, 3aKPIIJICHOTO Ha BIOPOEIEKT-
PUYHOMY MAaT4HKy, a mporpamMue 3adesneueHHs (IKC remo-3) 3abe3nedye po3paxyHOK
BIJITIOBITHUX AMILTITYIHUX 1 XPOHOMETPUYHHX ITAPAMETPIB:

Puc. 1. APIT-01M «Mennopa»

Ai  — MOTOYHUI MOKA3HUK arperaTHOTO CTaHy KPOBI;

TI — nmoTtouHwuii yac, xB;

A0 — moyaTKoOBa IIBUIAKICTh arperaTHOro CTaHy Kposi, t0;
Al — aMIUIiTYy/1a KOHTAaKTiB (pa3u 3ropranHs kposi, RH;
tl  — yac KOHTAaKTHOI (pa3u KoaryJsii, XB;

IKK — iHTeHCHBHICTh KOHTAKTHOI (pa3u KOATyJIAIIIL;

KTA — koHcTaHTa TPOMOIHOBOI aKTHBHOCTI;
Y3K — vac 3ropTaHHs KpOBI;

IKJl — iHTEHCHBHICTD KOATYJISILIHHOTO APAiBY;
YI13 — yvac nojimMepu3salii 3rycrka (t4);

AIlI3 — amrniiTya nmojiMepusartii 3ryctka (A4);

II13 — iHTEHCUBHICTH MOJIMEpHU3aIlii 3TyCTKa;

Ma — MakcuMallbHa IIUIBHICTB 3rycTKa (PiOPUH-TPOMOOIIMTAPHA CTPYKTYpa KPOBI);

T — ygac popMyBaHHS PIOPUH-TPOMOOIUTAPHOI CTPYKTYPH (Yac 3ropTaHHS KPOBI
3araJibHUN), XB;

TTI — IHTEHCUBHICTh 3rOPTAHHS KPOBI 3aralIbHa;

IPJI3 — iHTEHCUBHICTH peTpaKiiii Ta JI3KCy 3rycTKa.

V cBor uepry, npwiax TEG 5000 Thrombelastograph Mae nemio BiIMiHHUH MPUH-
U podbOTH, OTXKe, i 1HIN napaMeTpu BuMiproBaHHs. AHaiizatop TEG® Bumiproe i-
3MYHI BJIACTHBOCTI 3ryCTKa KPOBi, BAKOPUCTOBYIOUHM IS IIBOT'O CICIIAIbHY IIHIIHIPUY-
HY 4Yalieuky (cup), y sSKy MOMINIAEThCS 3pa3oK KpoBi. Yaieuka 3/iiiCHIOE 00epTasbHi
pyx# 1oJ10 cBO€l oci Ha KyT 4-45°. KoxHuit o6epranbuuit ukit Tpusae 10 c. CTpukeHb
(pin), 3aHypeHUH y 3pa30K KpOBi, MIBIAHUI Ha TOPCIiHIN HUTII (torsion wire). O6ep-
TaJIbHUH MOMEHT OOEPTY YaIlleUKH NepeIa€ThCs HA 3aHYPEHUI Y 3pa30K CTPUKEHD TilIb-
KM TICJISL TOTO, SIK YTBOPEHUI 32 paxyHOK (DiOPUHO-TPOMOOIIUTAPHUX 3B’A3KIB 3TYCTOK
MOYMHAE 3’€JTHYBATH YAICUKy 1 CTpKeHb pa3oM. Cuiia UX 3B’A3KiB BU3HAYAE KYT I10-
BOPOTY CTPHIKHSL: SIKIIIO KPOB HE 3TOPHYJIACS — He Mepeae 00epTaHHs, MyXKUH 3TyCTOK
JIMIIIE YACTKOBO Tepeae 00epTaHHsI, a MIIIHUI 3TyCTOK 3MYIIIYE CTPHKEHb PYXaTHCS CHH-
XPOHHO 3 Yallleukoro. TaKuM YHHOM, KyT 00epTaHHS CTPUXHS 0€3IMOCePETHBO 3aJICKUTh
BiJI MIITHOCT1 C(hOPMOBAHOTO 3TYCTKA.

[110#fHO 3ryCTOK IIOYMHAE CTHCKATUCS a00 pyHYBaTHCS (JII3HC), 3B’ 13K PBYTHCS, B3a€-
MOJIisl MIX YAIlIeYKO0 1 CTPHXKHEM cliabIae, 1 mepegaya pyxy 4alleukd Ha CTPHIKEHb
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< 3MeHIyeThest. QOOepTanbHuUil PyX CTPUX-
HsI IEPETBOPUTHCS 3 MEXaHIYHOTO B €JICeK-
. . TPUYHUHN CUTHAI, SKUN (IKCYETHCS 32 J10-
Torsion wire , .
L MMOMOTOI KOMIT'toTepa. Y MIJICYMKY MH
MOXEMO BHMIPSITH Yac MOYATKY YTBOPEH-
HSl TIepIIUX HUTOK (HiOpUHY, KIHETHKY
YTBOPEHHS 3TyCTKa, MIIHICTh 3TryCTKa
(eacTUYHICTD Y TUH/CM2) 1 TIPOLIEC PO3UH-
HEHHs 3TyCTKa, BIOyBaeThcs piOpHHOIII3
4y Hi (puc. 2).
11106 iHTepnperyBaT rpadivuny iHpOp-

Heating 36 ml Mallifo, BifoopakeHy aHaiizatopom TEG®,

element, whole BUMIPIOIOTHCS IT’ITh OCHOBHHUX ITapaMeTpiB
sensor & blood YTBOPEHHSI 3TyCTKa i HOro Ji3ucy.
computer (Clotted) R — 49ac 3 MOMEHTyY, KOIIM 3pa30K OyB

MOMIIICHUI B aHAJII3ATOP JI0 MOMEHTY yTBO-
PEHHS mepiux HUTOK (Gibpuny. SBise co-
0010 XapaKTEPUCTUKY CH3UMATHYHOT YaCTH-
HU KOAryJIsLIHHOTO KaCKady.

K — gac 3 MOMEHTY 1TOYaTKy YTBOpPEH-
HSI 3TYCTKa 10 JOCSITHEHHS (PIKCOBAHOTO
piBHS Horo MiHOCTI (amMrutiTy i 20 Mm).
BinoGpaxae KiHETUKY 301TBIICHHS MII[HO-
CTI 3TyCTKa.

O — KyT, TOOY/IOBaHMH MO JOTUYHIN 10 TPOMOOEIIACTOTPAMH 3 TOUKH ITOYATKY
YTBOpPEHHS 3TycTKa. BimoOparkae MBHAKICTh 3pOoCTaHHS (piOpUHOBOI CITKH Ta ii
CTPYKTYPOYTBOPEHHS (301IBINEHHS MIIHOCTI 3rycTKa). XapaKTepU3ye PiBCHb
(ibpuHOTEHY.

MA — MakcuMmalibHa aMIUTITyAa, XapaKTePU3y€e MAaKCUMyM TUHAMIYHUX BIIACTH-
BocTel 3’emHaHHsA GiOpuHY 1 TpoMOoI1uTiB 3a momomoroio GPIIb/IIIa i BimoOpaxae
MaKCHMaJIbHY MIIHICTh 3TycTKa. Ha 80 % MA 3ymoBIIcHA KIJBKICTIO 1 BIACTUBOCTS-
MM (3IaTHICTIO J0 arperarii) TpomOomuTiB, Ha 20 % — KUTBKICTIO yTBOpeHOTO ()i6-
pHUHY.

LY30 — 3miHa 1o i KpHBO TPOMOOEIIACTOrpaMH MPOTATOM HACTYITHHX 34 J10-
carHeHHSIM MA 30 XB 110 BIZHOIIICHHIO O IUIOIII ITi7T KPUBOIO TpoMOboeracTorpamu 6e3
O3HAaK JTi3ucy (MPSIMOKYTHHUK 3 BUCOTOI0 MA), BUpakeHa y BigcoTKax. SBise coboro xa-
PAKTEPUCTHUKY MPOIIECY POZUMHEHHS 3TyCTKa — JII3UCY.

Puc. 2. Mpunnun aii npunaxy TEG 5000

Marepiaam Ta METOIH 1OCTi/IKEHHS

JocnimkeHo pYHKIIOHATBHIH CTaH CUCTEMHU TeMocTa3y B Tpymi 60 3mopoBUX 100po-
BOJIBIIIB, a TaAKOX 74 XBopux Ha mocTTpoMOodueditnunuit cuaapom (ITTDC). YV rpymi
xBopux Ha [ITD®C mpoBoauan (HOHOBI JOCITIMIKECHHS TeMOKOATYIIAIIHHOTO CTaTyCy 1 10-
0O0BI TUHAMIYHI CITOCTEPESKCHHS 32 3MiHAMM (PYHKIIIOHAJIBHOTO CTaHy IeMOCTa3y ITiCIIs
BBCACHHS TeNapuHy, MOPIBHIIBHY OIIHKY Moka3HUKiB APIT-01M «MemrOopm» 1 maHUX
TEG® npoTtsarom 8 mib mo i micist oqHopa3oBoro npuiiomy Kapaiomarsiny (150 mr). Jlms
OIIIHKY BIITBOPIOBAHOCTI METOAUKH ITPOBOIUIN CEPiF0 BUMIPIOBaAaHb MMapaMeTpiB TeMo-
CTa3y y KOKHOTO 37J0POBOTO TOOPOBOJIBIIS.
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Tabnuys 1
IMoka3nuku APII-01M «Meanopm»

IToxa3znux Mzto
A0 — mouaTkoBa B SI3KICTb, BIJIH. OI. 222,25+15,33
R (t;) — yac moyaTKy KOHTaKTHOI KOAryJIsLii, XB 2,36%0,34
IKK — iHTeHCHBHICTh KOHTAKTHOI (pa3u Koarymsiii 84,30£10,91
KTA — xoHcTaHTa TPOMOIHOBOT aKTUBHOCTI 15,22+3,46
Y3K — yac 3ropTaHHs KpOBi 8,42+1,68
IK ]I — iHTEHCUBHICTh KOATYJISALIHHOTO ApaiiBy 21,15%3,30
IT13 — iHTeHCUBHICTH MOJIMepHU3allii 3rycTKa 14,45%1,40
MA — mMakcuMaibHa aKTUBHICTB, BITH. OJI. 525,45+71,50
T — uvac popmyBaHHs PiOPUH-TPOMOOIUTAPHOI CTPYKTYPH 48,50%4,25
("gac 3ropTaHHS KpOBI 3arajibHUI), XB
IPJI3 — iHTEeHCUBHICTH peTpaKIii Ta JI3UCY 3TyCTKa 16,45%1,60

Pe3yasTaTn nociinzkenHs Ta ix o6ropopeHHsi

V npeacrasiaenux tabnuisix (tadi. 1, 2) HABOASATHCS JIaHI aHAJI3y 3rOPTAJIbHOIL CUC-
TEMU KPOBi (B yCepeIHEHOMY BUIJISI), OTPUMAaHI HAMH y TIPOLIEC] AOCTIIKEHHSI.

ITicinst BUBUEHHS YCIX MOKA3HUKIB, OTPUMAHUX Ha MIJICTaBl JAHMUX METO/IB JTOCIIIKEH-
HSl aTperaTHOro CTaHy KPOBi, MOXHA HABECTH 1X KOPETSIIiHUI aHami3 (Tabu. 3).

Bucnosku

1. ATIK APIT-01M «MenHOpa» € KOMIIAKTHUAM, 3pYYHUM 1 Oe31IeyHUM y poOOTi Koary-
JIONIOTIYHUM aHAJI3aTOPOM, SIKUI BIAMOBIIA€ YCIM BUMOTaM, 1110 BUCYBa€ MEIMLIMHA JI0 TIPU-
JIa/IiB LbOTO KJIacy. 3aBISKU UM SIKOCTSIM BiH MOJKe OyTH 3 YCIIIXOM BUKOPUCTAHUI HE TiTb-
KA B YMOBaX KIJIIHIYHUX JTabopaTopiii, a i Oins Jbkka XBOpOTro, B OlepalliiiHiii, B yMOBax
MAIIUHU IIBUIKOI TOTIOMOTHY.

2. ATIK APII-01M «Menuopa» JA03BOJISIE BU3BHAUUTU CYMapHY OIIIHKY BCIX Jia-
HOK FeMOKOATryJIAllii Ta Ti3ucy, a TAKOXK iX B3aeMoito. Mloro mokasHUKH XapaKTepHu-
3YIOThCA 00 €KTUBHICTIO Ta IHPOPMATUBHICTIO, IO MiATBEPAXKYETHCA TICHUMH KOpe-
JMSIIAHAMHU 3B SI3KaMU 3 TOKa3HUKAMHU TPAJULIHHUX KOATYJIOJOTIYHUX METOIUK.

3. IToka3HUKKM BUITPOOYBAHOTO MPUIIAJTY
IKA, KTA, IT13 Mo>Ha 3 yCIiXOM BUKOPHC- Tabmuys 2
TOBYBATH JIJIsl KOHTPOJIIO TeNapUHOTEpArTi y Hokasnuku TpoMGoeracTorpamu
xBopux, a nokazuuku YKK, t1 i A0 — st TEG 5000
KOHTPOITIO 32 JIe3arPEeraTHOO TEPAITIETO. TIoKA3HUK M+o

4. MOXIUBICTh BiIOOpa)XXeHHs mpolie-

: . — n
Cy Ha Tariepi 3a IOMOMOTOI0 pHHTepa i me- | N A€ PeaKuii, xa 10,4242.67
pEeHECeHHs JaHUX JOCIIIKEeHb y Pi3Hi 6a3u K — uac yrBopenns 6,881+2,43
JIAaHUX KOMIT I0TEpa T03BOJIsIE BUKOPHUCTO- 3rycTKa, XB
BYBaTH IIpU HE TUIbKH JUISl KIIHIYHUX

yBaTH TIpuian JIBKH DT KT MA — MakcHMaJIbHa 45,37%6,12
noTpeo, a i 1711 CTATUCTUYHOTO Ta HAYKO- AMIUTITY/ 2, MM

BOT'O aHAJI3Yy.
KurouoBi ciioBa: remocras, iIHCTpyMeH-
TallbHI IOCIIIPKEHHS, 3TOPTAHHS KPOBI.

DA — ¢pibpunomitnuna | 12,41£3,58
AKTUBHICTD, %0
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Tabauys 3
Kopensiniiinuii anasiz MeToiB A0CTi;KeHHsI 3ropTaJbHOI CHCTEMH KPOBi

TEG 5000 APIT-01M «Memnopm» CrymiHp Kopesiii
KTA Kk (IHTEHCHBHICTD KOATYJIAILIT) 0,94
U3K R (uac peakiii), XB 0,66
IK]I R (uwac peakiiii), xB 0,74
MA MA (MakcuMaabHa AKTUBHICTB), MM 0,96
IPJI3 DA (piOpuHOIITHYHA AKTUBHICTB), %o 0,84

Ipumimxa. Ctyninb kopensuii Bix 0,01 go 1.
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N. B. Tepnosckuii

OLIEHKA MCXOJHOTO COCTOSHUA CUCTEMbBI TEMOCTA3A V¥V
BOJBHBIX OBJIUTEPUPYIOUIUM ATEPOCKJEPO30M COCYJIOB
HUKHUX KOHEYHOCTEM

Bbut0 M3yueHO MCXOAHOE COCTOSIHUE CUCTeMBI remocTasza y 90 60MbHBIX, MPO-
XOJIUBIIUX JICYEHHUE 10 MOBO/IY OOIUTEPUPYIOIIETO aTEPOCKIePO3a HIDKHUX KOHEY-
HocTell B OJ1ecCKOi 001aCTHOM KIIMHUYECKOM OOJIbHUIIE.

Pe3ybTaThl HCCIIEAOBAHUIN MPEACTABIISIOT IPYITY OOJIBHBIX OOIUTEPUPYIOIIUM
aTepPOCKIIEPO30M KaK MOJIEITb, IIPU KOTOPOW HAOIIIOAI0TCS BBIPAYKEHHBIE PACCTPOI-
CTBa arp€raTHoro COCTOAHUA KPOBU, T'AC TUIIEPKOATYIALINA JOMUHUPYET HAd aH-
TUKOAT'YJIAHTHBIM NOTCHIUAJIOM. HeaﬂCKBaTHO yYCUJICHHasA aKTUBalusg OJHOI'O WU
00erx 3BEHbEB CBEPTHIBAHUS KPOBH, JaKe MPU HOPMAIbHOM (DYHKIIMOHUPOBAHUU
IIPOTUBOCBEPTHIBAIOILCH CHCTEMBI, CIIOCOOHA MPUBECTH K TeHEPATM30BAHHOMY TPOM-
00o0pazoBanuto. CriemoBaTeIbHO, HEOOXOIMMO YUNUTHIBATH IOMUHUPOBAHUE ITPOIIEC-
COB TpoMOOOOpazoBaHus Ha mpoiieccaMu GUOPHHONIN3A Y JTAHHOTO KOHTHHICHTA
6OJ'II)HI)IX " paclCHUBATHb aKTHUBALUIO arperaunuu TpOM6OI_II/ITOB KakK JOIIOJIHUTECIIb-
HbII PaKTOp, KOTOPBIH YUaCTBYET B 0OCCIICUCHUN MEXaHM3MOB THIIEPKOATYJISIIIHH.

KuroueBbie cjioBa: 06JIUTEpUPYIOLINI aTEPOCKIIEpPO3, TpoMO00Opa3oBaHue, re-
MOCTa3.

UDC 616.13-004.6-002.18-06:616.151.5]-089-07-084

DOI 10.31379/2411.2616.11.1.10

I. V. Tverdovsky

EVALUATION OF THE INITIAL STATE OF THE HEMOSTASIS
SYSTEM IN PATIENTS WITH OBLITERATING ATHEROSCLEROSIS OF
THE VESSELS OF THE LOWER EXTREMITIES

Relevance. The problem of treatment of obliterative atherosclerosis (OA) of the
vessels of the lower extremities is currently very relevant. The reasons are, on the
one hand, progressive type of disease, leading to severe ischemia and trophic changes
in 5-15 years, and, on the other hand, ambiguous results of traditional methods of
operative and conservative treatment.

Objective of the study. The purpose of this study is to evaluate the initial state
of the hemostasis system in patients with obliterating atherosclerosis of the lower
extremities, the study of the functional state of the vascular — platelet, coagulation
and fibrinolysis of the hemostasis system and their disorders with low — frequency
vibration piezoelectric thromboelastography.

Materials and methods. The initial state of the hemostasis system was studied in
90 patients undergoing treatment for obliterating atherosclerosis of the lower limbs
in the Odessa Regional Clinical Hospital.
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Results. The results of the studies represent a group of OA patients as a model
in which are pronounced disorders of the aggregate state of the blood, where hy-
percoagulation dominates the anticoagulant potential. Inadequately enhanced ac-
tivation of one or both coagulation units, even with the normal functioning of the
anticoagulant system, can lead to generalized thrombus formation. Therefore, it is
necessary to take into account the prevalence of thrombogenesis processes over fi-
brinolysis processes in this patient population and to consider the activation of plate-
let aggregation as an additional factor that participates in providing mechanisms
for hypercoagulability.

Key words: obliterating atherosclerosis, thrombus formation, hemostasis.

[Topsin i3 MpobIIeMO0 CepIIeBO-CYIMHHUX 3aXBOPIOBAHb OCTAHHIMKM POKAMH CIIOCTeE-
pIra€eThes MiABUIIECHUI 1HTEpeC A0 aHTI0JIOril, 3yMOBJICHHI MOIIUPEHICTIO cepes] Hace-
JICHHSI 3aXBOPIOBaHb 3 IOPYIICHHSM MepudepuaHoro kporoooiry [1]. IIpobiema nikyBaH-
Hs1 00J1iTepyrouoro atepockiieposy (OA) CyIMH HIKHIX KIHITIBOK CbOT'OJTHI 3aJIHIIAETHCS
JIOCUTh aKTyallbHOI. [IpuunHamMu €, 3 0JJHOr0 OOKY, MPOTrPECYOYHil THIT TIepediry 3a-
XBOPIOBaHHSI, IO IMPU3BOJIUT JIO TSXKKOI imeMii Ta TpodiyHuX 3MiH uepe3 5—15 pokis, a
3 JIPyroro — HEOHO3HAYHI Pe3yJIbTATH TPAJAMIIIHHAX METO/IIB OTIEPATUBHOTO 1 KOHCEP-
BATUBHOIO JIKyBaHHs [3].

ColiabHO-eKOHOMIYHA 3HAYYINICTh TPOOJIEMH MOSICHIOETHCSI BETMKOIO TOIITHPEHICTIO
MaTOJIOTIl B3araji Ta BUCOKOIO IHBAJIM3ALIEI0 OCIO Mpale3aTHOTO BIKY: IIOPOKY Iis
rpyna 3aXxBOpPIOBaHb IIPU3BOJUTH JO aMITyTallii KiHIIBOK y 35 Tuc. naiieHTis [2]. 3 cy-
YACHMX ITO3HMIIIA, OCHOBHUMH HalpsiMaMHU KOHCEPBATUBHOI Teparii XxBopux Ha OA 1mo-
TPIOHO BBAXKATH:

— TOJIMIIEHHS MiKPOIUPKYJISIIIIi;

— NpopUIAKTUKY TPOMOOEMOOIIUHUX YCKIIAHEHb;

— MIABUIICHHS aHTUOKCHIAHTHOT aKTUBHOCTI KPOBI;

— MOKpAIIaHHSI PEOJIOTIYHUX SIKOCTEH KPOBI;

— HOpMaJI3aIlio JiMiaHoro oominy [3].

XipypriuHi BTpy4aHHsI, 10 3aCTOCOBYIOTBCS 32 CYBOPUMH ITOKA3aHHSIMU, € €JICMEH-
TaMU KOMILJIEKCHOT Tepallii, TOMY 1110 6e3 N0IaIbIIIOTO KOHCEPBATUBHOTO JIIKYBaAHHS BOHU
JIAIOTB JINIIIE TUMYACcOBUH eekT [4].

MeTor0 JTaHOTO JIOCIIJIKEHHS € OIlIHKAa BUXIIIHOTO CTAHY CUCTEMH reMOCTa3y y XBO-
pHUX Ha OOJITEPYIOUMIA aATEPOCKIIEPO3 HUKHIX KIHIIIBOK, BUBUCHHS (DYHKITIOHAJIBHOTO CTa-
HY CYJAMHHO-TPOMOOIUTAPHOI, KOATYJISALIAHOI TAHOK 1 (hiOPUHOII3Y CHCTEMH TeMOCTa3y
Ta 1X po3JIaaiB 3a JOMOMOTOK HU3bKOYACTOTHOI BIOPALIHHOI 11’€30€JIEKTPUUHOI TPOM-
6oenacrorpagii (HIITET).

Marepiaim Ta MeTOIH AOCTiKEHHS

Byo BUBUEHO BUXIJHUI CTAH CUCTEMH IreMocTasy y 90 XBOpHX, K1 TPOXOIMIIH JIKY-
BaHHsI 3 mpuBoAYy OA HIDKHIX KiHIIIBOK B OJiechbKiil 0OnacHii KiTiHiuHIi TikapHi. Kpute-
piSIMU BKJIIOYCHHS 10 JOCIDKeHHsT Oyiu: HasBHICTD y marienta OA Ila ta I cramiid,
Bepr(}IKOBAHOTO 3a JOMOMOTOI0 KOMIT'I0TepHOI aHriorpadii abo momrmieporpadii, cre-
HO3Y CTErHOBOTIO, IMiIKOJIIHHOTO a00 TOMIJIKOBOI'O CerMeHTa, Bik 18 pokiB 1 OibIie, Bij-
CYTHICTh (haKTOPIB, MO3HAUCHUX y CKJIaJl KPUTEPIiB BUKIIFOUCHHS, IHHOPMOBAHA TTHCh-
MOBA 3rojId MAaIli€HTa Ha Y9acTh y JOCTIKeHHI. KpuTepissMu BUKITFOUCHHSI 3 JTOCIIKEH-
Hsl CTAJIM: BIJIMOBA MMAIlI€HTA B y4acTi y JOCTIIDKCHHI, BIIMOBa MAIli€HTa BiJI CKJIaa0-
BUX Tepallil: IepeIMBaHHS KOMIIOHEHTIB KPOBI (3 PENITiHUX TPUYUH), eMiTypajibHOl aHe-
cTe3ii Ta aHaresii (0OsI3Hb YCKIIaHEHb MYHKIIT eMi1ypalibHOTO IIPOCTOPY), BIAIHOCHI 400
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a0COJTIOTHI MPOTUITOKA3AHHS 0 KaTeTepu3allil emiypaibHOTO IIPOCTOPY, ajJepriuHi pe-
aKuii Ha Jijgokain abo OymiBakaiH, HEKOMIIEHCOBAaHI XPOHIYHI 3aXBOPIOBaHHS abo 3a-
XBOPIOBAHHS, SIKi BIUIMBAIOTh HA CHCTEMY T'€eMOCTa3y.

OLiHKY cucTeMu remocrasy nposoauin 3a gonomorow HITTEL. Kpos mis gocii-
JOKEHHSI OpaJii B OJTHAKOBUX YMOBAX 34 CTAHIIAPTHOK METOJUKOO 3 KYyOITaJIbHOI BEHH.
7151 BUBUCHHS CICTEMH T€MOCTa3y Ta PEOJIOTIUHUX BJIIACTUBOCTEH KPOBI BUKOPHUCTOBY-
BasM anapatHo-nporpaMunii komrieke APTT-01M «Mennop», npusHaueHui s 0e3-
MIePEePBHOT peecTpallii OCHOBHUX MapaMeTPIB IPOIIECYy YTBOPEHHS 3TYCTKA KPOBI Ta HOTo
mizucy. [puHnun il npuiaay moJisarae B peecTpallii B I3KICHUX XapaKTePUCTHK KPOBI
abo0 TuUTa3MU B MpoIieci il 3ropTaHHs IIITXOM BUMIPIOBAHHSI €HEPTii 3racaHHs KOJIMBAHb
MEXaHIYHOT'O PE30HAHCHOTO e€JIeMEHTa (30H/1a), 1110 3HAXOAUThCS B TOCIIPKYBaHIil Ipo0i,
BMIIIICHIH Y TEPMOCTATHUHY KIOBETY.

30y/KYBATBHUN T1'€30€JICKTPUYHNN TIEPETBOPIOBAY TPUBOJUTD 10 INIOCKUX 3BYKO-
BUX KOJIMBaHb 30H/A 13 33JaHOI0 aMIUITY/I00. MeXaHiuHa eHepris 3racaHHs KOJIMBaHb
30H/1a, SIKA 3aJISKUTh BIJI 3MIHU XapaKTEPUCTHK JTOCITIKYBAHOTO CEPEIOBHIIA, IIEPETBO-
PIOETHCS] IPUMOMHUM T1'€30€IEKTPUYHUM TIEPETBOPIOBAYEM B CJICKTPUYHHI MOTEHITAIT 1
peecTpyeThCsl ToTeHIIioMeTpoM. [Ipu 1IbOMY BUMIPIOBAHHSI IOCITI/DKYBAHUX XapaKTEPH-
CTUK TIpOOU BIIOYBAETHCSI Oe3MepEPBHO.

ITpwran 3a6e3neuye BuBeacHHs Ha [1K rpadika 3sMiHM oTIOPY JOCIIHKYBAHOTO Ce-
PeIOBUINA KOJIMBAHHSM 30H/1a, 3aKPITJICHOT0 Ha BIOPOCICKTPUIHOMY TATUHKY, a TIPO-
rpamue 3a0e3neueHHs: (IKC TEMO-3) rapaHTye po3paxyHOK BIIITOBIIHUX aMIUTITY/I-
HUX 1 XpPOHOMETPHUUHHUX NapameTpiB: A) — MOYaTKOBUN TTOKA3HUK arperaTHOro CTa-
Hy KpoBi; R(t1) — vac koHTakTHOI aszu koarymsiii; IKK — iHTeHCHBHICTh KOHTAKT-
HoT ¢asu xoaryisiii; KTA — koHcranTa TpoMOiHOBOI akTuBHOCTI; U3K — uac 3rop-
taHHs KpoBi; K/ — IHTEHCHUBHICTh KOAryJsiiHOro japaiBy; IT13 — iHTEHCHBHICTH
noyriMepu3zaitii 3rycrka; MA — MaKcUMaJibHa HIUIBHICTH 3rycTKa (piOpuH-TpOMOOIIH-
TapHOI CTPYKTypH KpoBi); T — yac popmyBaHHsS PiOPHH-TPOMOOIIUTAPHOI CTPYKTYPHU
3TyCcTKa (Y4ac TOTaJbHOT'O 3rOpTaHHs KpoBi), XB; IPJI3 — iHTEeHCUBHICTh peTpaxiiii Ta
J3HCY 3TYCTKA.

V Tabi. 1 HaBeJeHO ycepeIHEeH] TTOKA3HUKHU (PYHKIIIOHATIBHOTO CTaHy TeMOoCTa3y, OT-
puMaHi y 310poBux J00poBoibIiiB (n=30), a rpadiune Bigodpaxkennss HIITEI moka3za-
HO Ha puc. 1.

Ha inTerpanbHiii TpomboenacTorpami
BiJIoOpa’keHi OCHOBHI JJAHKW CHUCTEMH Ie-
MOCTa3y: CyJIMHHO-TPOMOOIMTapHA, KOa-
ryJsiiiiHa Ta Mpolec peTpakiiii Ta Ji3ucy

Tabauys 1
IMoxa3nuku GpyHKIIOHATLHOTO CTAHY
reMocTa3y, OTpUMaHi y 30POBHX
no6poso.biis, APTI-01M «Meanopm»

3ryctka. ['padiune BigoOpakeHHs pe3yiib- [Toxaznuk Mz*o
TATy OLIIHKU CTAHY CUCTEMH I'eMOCTa3y J103- A0 222.25+15.33
BOJISIE BI3yaJIbHO ouiH'I/ITI/I }Z[I'/IHaMi'Ky TPOM- T1 2 36+0.14
0OYTBOPEHHS y MPoO1 KPOBI — BiJT MOYAT- KK 84; 30+1’ o1
KOBOI B’SI3KOCTI J0 peTpaKxiiii Ta JI3UCy =0
3rYCTKA. KTA 15,22+0,32

MateMaTuuHy OOpOOKYy pe3ysIbTaTiB U3K (t3) 8,421+0,18
JTOCITIIDKEHHST 3/{IICHIOBAJIN TTICJIsl CTBOPEH- IK]T 21,15%0,60
Hs 6a3u JaHuX B cucteMi Microsoft 3a mo- 113 14,45+0.,42
MOMOT0IO TaKeTa MPOrpam, THTErPOBAHUX MA 525.45+30.50
B CUCTEMY Mlgrosoft Office 3 BUKOpucran- IPIT3 16.45+1.40
HsM t-kputepito CThiofeHTa.
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Puc. 1. InterpanpHa TpomboenacTo-
rpaMa 3a pe3yiabTaTaMH HOCIIIKCHb CHC-
TEMH [eMOCTa3y B IPYyIIi 310pOBUX T0OPO-
BOJIBIIIB

Pe3yabTaTi nocaiaKeHHs
Ta X 00roBopeHHst

[Ticnst BUBHAUCHHSI HOPMATbHUX ITOKA3-
HUKIB TPOMOOEIACTOTpAMHU 3/0POBUX J100-
POBOJIBIIB, OyB 3p00OJICHNI BUCHOBOK PO
00’€KTUBHICTH, 1HOOPMATUBHICTD 1 J10-
croBipuicTh nokasHukis HITTET, moxu-
BOCTI BUKOPUCTAHHS METOAY JUJIsl 1HTET-
palIbHOI OLIIHKM CTaHy CHCTEMH IreMOKoa-
CYJISLIT BiJT TOYATKOBOI B SI3KOCTI JIO JII3H-
cy srycrka. [lokasuuku HIITET, mo xa-
PAKTEepU3YIOTh CTAH CUCTEMH IreMOCTa3y y
xBopux Ha OA /10 MOYaTKy JTiKyBaHHS, Ma-
JIM 3HAYHI BIAXUIIEHHS Bil HOPMaJIbHUX
3HAYeHb TPOMOOETIACTOT PAMU.

3a nanumu HITTED BusiBneno crartuc-
TUYHO JIOCTOBIPHI BIAMIHHOCTI BiJl HOpMH
nokasuukiB AQ, R(tl) ra IKK, siki xapak-
TEPU3YIOTh 3/IATHICTh TPOMOOIIUTIB 0 ar-

peraii. Tak, moka3HUK iHTEeHCUBHOCTI KOHTakTHOI (ha3u xoarymsamii (IKK) y xBopux Ha
OA 110 mouatky JiKyBaHHs cTaHOBUB 141,21+3,28 nipu Hopmi 84,30+1,01, 1o cBiguuTh
po ioro migBUILIEHHS Ha 67,5 % MOPIBHAHO 3 MOKA3HUKOM 3710poBoi jrtoaunu. [louat-
KOBHMI MOKAa3HUK arperaTHoro craHy kposi (A0) mpu Hopwmi (222,25%15,33) BinH. ox.
30UTbIINBCS 10 (444,16+24,48) BinH. of., 1o Ha 99,84 % Oinbiie HopMu. Yac KOHTAKT-
Hoi asu koarymsuii (R(t1)) BusHauenuit Ha piBHi (1,5810,31) ¢ mpu HopwMi (2,3610,14) c,
10 € 3MEHIICHHSIM TMoKa3HuKa Ha 33,05 %. Yci neperivueHi BiAMIHHOCTI y CyJMHHO-
TPOMOOLIMTAPHIN JIAHIII TeMOCTAa3y BiJl HOPMHU: 3POCTAHHS aMIUTITYAN W IHTEHCUBHOCTI

Tabauys 2
CraH cucTeMH reMocTasy y XBOpUX
Ha o0.iTepylounii aTepock./iepo3
110 Mo4YaTKy JikyBanus, Mtc

ITokas- 0 TIOYaTK
HUK Hopua ﬂJ‘IiKyBaHHHy
A0 222,25+15,33 | 444,16£24,48
R(tl) 2,3610,14 1,58%0,31
IKK 84,30%+1,01 141,21£3,28
KTA 15,22+0,32 34,1240.,48
YU3K(t3) | 8,42%0,18 4,34%0,41
IKA 21,15%0,60 40,64+1,21
1113 14,45%0,42 27,69%0,71
MA 525,45%+30,50 | 829,17+61,15
IPJI3 16,45+0,40 7,67£0,59

IIpumimka. Po301KHOCTI OCTOBIpHI IO-
PIBHSIHO 3 T'PYyIOIO 3J0POBHUX JOOPOBOIIBIIIB
(p<0,001).

arperaiii Ta CKOpOYEHHsI 4acy — BKa3zy-
I0Th Ha JIOCTOBIpHE 301IbIIICHHS arperarii
TpoMOoIHMTIB y XBopuXx Ha OA 110 moyar-
KY JIIKYBaHHSI.

Ilo crocyeTbcst XapaKTEPUCTUKH TIEp-
nroi Ta JApyroi JaHOK Koaryisuii, 0yno
Bi/I3HAUCHE IMIJBUIICHHS aMIUIITYIHUX 1
3MEHIICHHS XPOHOMETPUYHUX MTOKA3HUKIB
HIITET. [Ipu nopiBHsAHHI MOKA3HUKIB 13
I'PYIOIO 3I0POBUX JOOPOBOJIBIIB OTPH-
MaHl Taki JaHi: MABUIICHHS MOKa3HUKA
KOHCTAHTU TPOMOIHOBOI aKTHUBHOCTI
(KTA) na 124,17 % — no 34,1240,48 nipu
HopMmi 15,2210,32; iHjeKcy KoarysiiiHo-
ro npaisy (IKH) na 92,15 % — no
40,64+1,21 npu Hopmi 21,15%0,60; in-
nexkcy noJrimepu3saiiii srycrka (IT13) Ha
91,62 %, 3011bIIECHHS MaAKCHUMAaIbHOT IIi/Ihb-
HocrTi 3ryctka (MA) Ha 57,8 %, 3MeHIIeH-
Hs vacy sroptraHHs kposi (U3K(t3)) Ha
48,45 % (Ta6H. 2)
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DIOpUHOIIITHYHA AKTHBHICTb, 10 XaPAKTEPU3YETHCS Y TPOMOOEIACTOrpaMi ITOKA3HUKOM
IPJI3, ToOTO 1HEKCOM peTpaKilii Ta JIi3KCy 3rycTka, y XBopux Ha OA € CyTTEBO 3MEHILICHOIO
MOPIBHSHO 3 MOKA3HUKOM HOpMHU — Bif 16,45+0,40 no 7,6720,59, o menie Ha 53,37 Y.

Xapakrtep HITTEI BimoGpaae HasBHICTb TIIEPKOATYJIAIIIL, ITPO 1110 CBITYMTS i IBUIICHHS
AKTUBHOCTI CYJTMHHO-TPOMOOIIMTAPHOI, POKOATYJITHTHOT JJAHOK TeMOCTa3y Ta MPUTHIUCH-
Hs1 (PIOPUHOJITUYHOI AKTUBHOCTI. [3 HasIBHUX JIAHUX 3pO3yMiJTo, 0 y XBopHX HAa OA Ha (oHi
AKTUBALIIl CYTMHHO-TPOMOOIIMTAPHOI JITAHKU CUCTEMH FeMOCTA3y PEECTPYIOTHCS 3HAUHA CTPYK-
TypHa (30L1bIeHHs aMIuTiTy i okazHuka MA HITTET) 1 xpoHOMeTprYHA (CKOPOUYCHHS
IKK, IKJ, KTA Ta Y3K HIITEI) rinepkoaryJisiiiisi 3 IiJBUIICHAM CHHTE30M TPOMOIHY
(30uTBIIEHHS TTOKa3HUKA TpoMOiHOBOI akTuBHOCTI A0, R(t1), IKK HITTET") Ta 3MeHmeHHs
¢didbpuHomiTHUHOI akTHBHOCTI KpoBi (IPJI3). Ha puc. 2 nokasaHo iHTerpaibHuii rpadik
HIITET y xBopux Ha OA Ha MOYATKY JIKyBaHHS T4 TPOMOOEIACTOTrpaMa 310POBOI JIFOJIMHU.

BucHoBku

1. Pe3ynbTaTi JOCIIKEHD MPEACTABISIOTH TPYIy XBOPUX HA OOJITEpYIOUUd aTepo-
CKJIEPO3 SIK MOJICJIb, TIPH SIKI CITOCTEPITatoThCS BUPAXKEHI PO3IIaIU arperaTHOro CTaHy
KPOBI, JIe TIMEePKOATYJISIIis TOMIHY€E HAJl aHTUKOATYJITHTHIM ITOTEHITIAIOM.

AMITTITY/4, BiTH. O/I.
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Yac gociaimKeHHs, XB

Puc. 2. Tarerpansuuii rpadgik HIITED y xBopux Ha oOiTepylouuil aTepocKiepos
Ha MOYaTKy JIKyBaHHS Ta TpoMOoenacTorpaMa 310pOBOI JIFOJUHU: 32 BIiCCO abCIMC —
Yyac JOCIIDKEHHS, XB; 3d BICCIO OpAMHAT — IIUIBHICTh 3TYCTKA, BIAH. Of.; I — ycepeiHe-
Ha TpoMboemacTorpaMa 3I0pOBOTO JOOPOBOJIBIIS; 2 — yCepeIHEeHa TpoMOoenacTorpa-
Ma xBoporo Ha OA
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2. HeaJiekBaTHO IMOCHJICHA aKTUBAIIiS OJTHI€T 00 000X JIAHOK 3rOPTaHHS KPOBI, HABITH
MIPU HOpMaJIbHOMY (DYHKIIIOHYBAHHI IIPOTU3TOPTAIBHOI CHCTEMH, 3JJaATHA TIPUBECTH IO
TeHEPaTi30BAHOTO TPOMOOYTBOPEHHS.

3. OTxe, HeOOXITHO BPaXOBYBATH IEPEBATY MPOIIECIB TPOMOOYTBOPEHHSI HAl ITPOLIe-
camu (GiOPUHOIMIZY y TAHOTO KOHTHHIECHTY XBOPHUX 1 PO3ILIHIOBATH aKTHBAIIIIO arperarii
TPOMOOIUTIB K JIOJATKOBUH (haKTOp, sIKMil Oepe ydacTh y 3a0e3leYeHHI MeXaHi3MiB
rinepKoaryJsiii.

4. BpaxoByrouH 3MiHH B YCIX JJAHKaX CUCTEMHU IeMOCTa3y, sIKi HaM JIEMOHCTPYIOTb I10-
kazHuku HITTETD, MoxkeMo pekOMeH/yBaTH BUKOPUCTAHHS aHTHKOATYJISIHTHOI Tepartii
y JJaHOI KaTeropii XBOPHUX K OJIUH 13 KOMIIOHEHTIB IepeonepaliiiHol miaroToBKHU.

Kuirouosi ciioBa: o0iTepyrounii aTepoCcKiIepos, TPOMOOYTBOPEHHS, TeMOCTa3.
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AHAJIN3 KIMHUYECKHUX CIYYAEB 1 OCHOBHBIE BA3UCHI PE-
IIEHUS [IPOBJIEM BE3OIMACHOCTH PITUAYPAJTBHOM AHAJITE3UN
B POJIAX

B coBpeMeHHOI akyIiepckoil MpakTUKe MAaTEepPUHCKUI 3aIIpOC SIBIISIETCST JOCTa-
TOYHBIM MEIUITMHCKUM TTOKa3aHUEM JIJIsI 00JIeTUueHUs 00Iu BO BpeMs poioB. boitee
LIMPOKOE UCIIOIB30BAHNE MUY PATHbHON aHAJITE3UH ITPOBOIIUPYET CIIOPHI O €€ BIIHSI-
HUU HA TE€YEHUE POJIOB U UX MPOJOIKUTEIbHOCTD, YACTOTY MHCTPYMEHTAIBHOTO
POJ/IOBCIIOMOJKEHHSI U KecapeBa ceueHus. B cTpyKType OClI0KHeHUI, aCCOIIMHPOBaH-
HBIX ¢ 00€300JIMBaHNEM POJIOB, 3HAUMTEIFHOE MECTO 3aHUMAIOT OINOKH, CBSI3aH-
HBIC C YEIIOBEUECKUM (PaKTOPOM, PUUNHON KOTOPBIX MOKET OBITH HETOCTATOUHAS
KOMIIETEHTHOCTD aKylllepa U/WUjIi aHeCTE3UO0JIOra B BOIIPOCAX aKyIIEPCKON aHaJIre-
3un/aHecTe3un. B MaHHOI cTaThe MpeICTaBeH aHAIU3 BYX CJIydaeB BarMHAIBHO-
IO POIOPAa3PEIICHMs B YCIOBUSX MUY PATbHON aHAITE3UU U U3JI0KEHbI OCHOBHBIE
0a3uchl penieHus MpodieM 6e30TMacHOCTH 00e300IMBaHUS B POJAX C IMO3UIINH JI0-
Ka3aTeJIbHON MEIUIIUHBI.

KuroueBbie cj10Ba: poibl, AMUIypaibHas aHAIre3usl, 0e30MacHOCTh MAIMEHTa.
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N. V. Titarenko, I. L. Kukuruza, I. A. Mogilevkina, A. 1. Datsyuk, G. V. Bevz

ANALYSIS OF CLINICAL CASES AND FUNDAMENTAL BASES FOR
SOLVING THE SAFETY PROBLEMS OF EPIDURAL ANALGESIA IN
CHILDBIRTH

In modern obstetrical practice, the maternal request is considered as a suffi-
cient medical indication to alleviate pain during childbirth. At the same time, the
increased use of epidural analgesia to control pain in childbirth occasionally pro-
vokes controversy about its effect on childbirth and their duration, the frequency
of instrumental obstetric care and the cesarean section and may also be associated
with an increased frequency of complications. The complications associated with
the anesthesia of childbirth are quite rare. A significant place in their structure prob-
ably take mistakes related to the human factor, which may be caused by the insuf-
ficient competence of the obstetrician and/or anesthesiologist in matters of obstet-
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ric analgesia and anesthesia, and the lack or inadequacy of information support.
Proper risk management is likely to reduce the percentage of human errors by 60—
87%. This article presents an analysis of 2 cases of vaginal parturitions in condi-
tions of epidural analgesia and outlines the fundamental bases for solving the safety
problems of epidural analgesia in childbirth from the perspective of evidence-based
medicine, namely: the need to develop and implement a standardized approach to
the epidural analgesia and monitoring the status of the mother and fetus; the intro-
duction of new more safer technologies for epidural analgesia for the anesthesia of
childbirth, including the use of PCA — patient controlled analgesia; use of modern
technical and medical equipment; training and information support of specialists.
Key words: childbirth, epidural analgesia, patient safety.

Posbl — 3TO eTMHCTBEHHBINH (U3NOTOTHUCCKHUI MTPOIECC, KOTOPBIH COMPOBOK/IA-
eTCsl 3HAUUTENbHOM 00JbI0. B 006111ei criokHocTH 60,7 % KEHIMIMH XapaKTePU3yoT Po-
JIOBYIO 00JIb KaK OYEHBb CHIIBHYIO UJIM HEBBIHOCUMYIO [1], YTO, COOTBETCTBEHHO, MO-
KET HAHECTH BpeJ KaK OPraHU3My MAaTepH, TaK U TUIoJa (HOBOpOXaeHHOTO). Ele B
uccnenoBanusax 1970-x rogoB ObIIO TTOKA3aHO, UTO OTCYTCTBHUE aeKBATHOTO 0030011~
BaHUA MOXET yXyAIIaTh TCUCHUEC POOOB, MIPUBOANTH K BOSHUKHOBECHUIO aHOMaJIni po-
JIOBOW AESITENIbHOCTH, TICHXOAMOIIMOHATIBHON HECTAOMIBHOCTH, CTPECCAM POXKEHHUIT [2].
[TosToMy Ha CeTOAHSIIHUI JCHb CIeyeT MPU3HATh, YTO TOJIHOIICHHOe 00e300/IMBaHUe
POIOB BKJIIOUAET PA3HbIEC ACMEKTHI: MEIUIIMHCKUI, COUMATIbHBIN, IOPUIUUYECKUIA.

HanmoHanbHOE 3aKOHOIATEIBLCTBO YKPAUHBI 1 HOPMBI MEKIYHAPOIHOTO IIpaBa, pa-
THQUIIMPOBaHHBIE YKPAUHOH, PErIIAMEHTHPYIOT MIPaBO 4elloBeKa Ha 00e300MBaHMe.
AMepuKkaHCKOe 00IIecTBO aHecTe3u0JIoroB (ASA) u AMeprKaHCKOE OOIIEeCTBO aKylie-
poB u ruHekosioroB (ACOG) onpenessoT MATePUHCKUAN 3aIIPOC KaK JIOCTATOYHOE Me-
TUITMHCKOE TTOKa3aHue I 00JIerdeHust 00Iu BO BpeMs posioB. Kak pesynbsTart, B mocen-
Hee Bpemsi B CILIA o6e36omuBanue poaoB mpoBoautcst 60 % poskeHHUIIaM ¢ OJHOIUIOAHON
6epemeHHOCTHIO [3]. B rccenoBanmu, mposeaeHHOM OOIIIECTBOM aKyIIEPCKON aHECTE3UN 1
nepuHatosioruu (Society for Obstetric Anesthesia and Perinatology, SOAP) u BimtounBItiieMm
300 000 pomoB B TeUCHUE S-JIETHETO MEPHO/IA, OBLIO TIOKA3aHO, UTO CPEIU JKEHIIUH, POIO-
pa3pelIeHHBIX KOHCEPBATUBHO, HEUPOAKCHUAIIBHASL AHECTE3US Ul YIIPABJIEHUS! POAOBOM
00JIBI0 OBLTA UCTIONB30BaHAa B 76 % ciydaeB: B 63 % — snmaypanbHas aHanre3us (OA), B
37 % — crimHANBHO-3MUAypaibHas U MeHee ueM B | % — crimHaipHas anecte3us [4].

YacroTa MAaTEepUHCKHX 3aIIPOCOB Ha 00e300IMBAHKE POAOB, TIO-BUINMOMY, BO3pacTa-
€T, IIOCKOJIBKY ITPOCIIC)KUBACTCA TCHACHINA YBEJIMUCHN S YaCTOTHI UCITOJIb30BAHUA QHA JJIs1
obuerueHust poAoBeIx Ooselt. Tak, B BUHHUIIKOM 00JIaCTHOM TMEpUHATAIBHOM IIEHTPE U
POIMITBHBIX CTAllMOHApaX ropoaa BuHHuUIEI oxBaT po1oB 0be30ommBanueM (DJA) B 2017 .
coctaBwi 14,6 % (943 pomos u3 6473), uTo MpaKTUUYECKH B 2 pa3a Oospiie, ueM B 2012 .

10. 10. Kobensaukuii u JI. B. Eppemona (2009) moguepkuBaroT, 4T0 00e300IMBaHNE
POMOB — «...3TO HE MOJITHOE T€UCHHUE, 4 HACYIIHASI HEOOXOIUMOCTh, IIOTPEOHOCTh B KO-
TOpOM OyIeT BO3pacTaTh MO MEpe MOHUMAHUS €€ ACUCTBUTEIbHBIX IMPEUMYIIECTBY [5].
U «...ecnu He IOMTH IO 3TOMY TTYTH, OXKHJIALTCS ellie 00Jiee BBICOKUIA POCT YaCTOTHI OTle-
palyu KecapeBa CeueHus1, 00yCIIOBJICHHBIN BHIOOPOM JKEHITUHBI, — cunTtaet P. A. Tka-
yenko (2016) [1].

B 10 ke BpeMs mmpokoe ucronb3oBanue /A uist yrpaBiaeHUs pOAOBOIi 00JIBIO BpeMs
OT BPEMEHU TPOBOUUPYET CIIOPEI O l'[pﬂMOfI CBA3U MCXKIOY OTUM BHUIOM aHAJITE3UU, NHCT-
PYMEHTAIBHBIMU POJOBCIIOMOKEHHUSIMU M KeCcapeBbIM ceueHreM. OTHOCHTEBHO OCIIe] -
HETO B MOCJICIHEM PYKOBOACTBE 11O MCHEDKMEHTY aKyHIepCKOfI aHaJITEe3nN U aHECTE3UU,
onybonukoBanHoM ACOG B 2017 r. [6], cienaHo 3aKJIIOYEHHE, YTO HelpoaKcHaibHAS
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AHAJTe3Ms He YBEJIMUYMBACT YACTOTY KecapeBa ceueHus (ypoeenv A). VI3 npyrux 3axito-
YEHHUH 3TOTO PYKOBOACTBA [6]:

1. TpoMOOIUTOTIEHUS SIBIISIETCS OTHOCUTEIbHBIM ITPOTHBOIIOKA3aHUEM K HEHPOAKCH-
aIpbHON OJT0Kae, HO Oe30MacHBIN HIKHUN TTPEEIT I KOJIMYeCTBa TPOMOOITUTOB HE yC-
TAHOBIICH (yposerv B).

2. [Tpu OTCYTCTBUM MPOTUBOINOKA3aHUN MTPOCH0A KEHIUHBI SBIISETCS TOCTATOUHBIM
MEIUIIMHCKAM TTOKa3aHUeM JJIs 00e300mmBaHus poaoB (yposers C).

3. DnuaypanbHas WM CIUHHOMO3TOBAs AHAJITE3Us/aHECTE3UsT CYUTAIOTCS TpUEMIIe-
MBIMH TIPH YPOBHE TPOMOOUUTOB = 80 ThIC. IPU YCIOBUH, YTO MX YPOBEHb CTaOWIICH,
HET JIpyroil MpuoOPETECHHON MU BPOXKICHHOW KOATYJIONATHH, PYHKIIUS TPOMOOIUTOB
HOPMaJIbHAS, ¥ TIAIUCHT HE MOJIyUaeT AHTUATPEraHTHON WIJIM aHTUKOATYJITHTHOM Tepa-
uu (yposens C).

4. PexoMeHyeTCsl 0TKa3aThCsl OT HepoaKkcHaabHOM 010Ka bl B Teuenue 10-12 v moc-
JIe TIOCIIeTHEN MTPOPUIAKTUUECKOH 036 HU3KOMOJICKYIISIPHOTO TenapuHa Win 24 9 1moc-
JIe TIOCIIeTHEN TeparieBTHUeCKOH J03bI Ipenapata (yposens C) [6].

Henb3sst 3a0b1BaTh W PO TO, YTO OoJiee MUPOKOE UCTOIb30BaHue DA, Kak B mpo-
4yeM U JIF000H ApYyroi MaHUTYJISIIIK, BEPOSITHO, OY/IET ACCOIIMUPOBATHCS C BO3PACTAHHM-
€M YacCTOTHI €€ OCITOKHEHUH.

Ocnoxuenust 1A Bo BpeMsl poloB 1ocTaTouHO penku — 1 Ha kaxabie 80 000 po-
708 [7]. B cooTBeTcTBHU € pedynbraTamu ucciegoBanuii P. A. Tkauenko (2009), yacto-
Ta ocroxkaennit IJA B pomax cocrasiset ot 0,009 no 1,29 % [1]. Kak u3BecTHO, OCHOB-
HBIMH OTpULIATEIbHBIMU 3 dekTamMu DA B pollax CUUTAIOT HAPYIIIEHHE COKPATUTEIIb-
HOW aKTUBHOCTH MAaTKH, apTEPUATIbHYIO TUITIOTOHHUIO Y MAaTePU M OpaluKaplIuio y II0-
na. B mocnemHee BpeMs B TUTEpaType MPOIOTIKACTCS TUCKyCccHs o BIusHUU DJIA u cpo-
KOB €€ MTPOBE/ICHHSI HA TeUECHHE POJIOB U UX MTPOJIOJKUTEIIBHOCTb.

B acriekte ynpaBieHuss pUCKaMu 0COOOTO BHUMAHUS 3aCITYKUBACT IPYIIA OCIOKHE-
HUH, CBSI3aHHBIX C YeJIOBEUYECKUM (aKTOPOM, TaK KaK MX YACTOTA MOXKET IOCTHraTh 60—
87 %. IIpuunHOI TTOSBIICHUS OIITHOOK YEIIOBEKA MOKET OBITh HEOCTATOYHASI KOMITCTCHT-
HOCTb aKyIlepa U/ aHECTE3MOJIOTa B BOIIPOCAX aKYIIEPCKOM aAHAIITE3UHN U AHECTE3UH,
a TaK)X€ OTCYTCTBHE WIJIM HEIOCTATOUHOCTb uUH@opmayuonnoi noddepaicku (od0ydeHue,
TPEHUPOBKA ¥ TIOJICPXKKA TIEpCOHAIIA, HATIISTHbIE MATEPUAIIBI U HHCTPYKIIUH, JIP.); OCO-
OCHHO CHJILHO 3Ta MpobJieMa MPOSIBISETCS B 9KCTPEMAIIbHBIX CUTYAIIMSIX U B YCIIOBHSIX
JeuInTa BpeMEHU Ha MPUHSATHE PEICHHUS.

KoMnereHTHOCTL aHeCTe3HOJI0ra
B 0COOEHHOCTSIX 00300/ IMBaHMSI PO/IOB

Cuyuaii uz npakmuxu Ne 1

bepemennas H., 30 ner.

JlnarHo3 mpu moCTyIUIeHUH: 2-1 0epeMeHHOCTh 39 Hemn., 1-e mpeacTosiue poasl B
30 ner.

16.15 — oTkpeITHE MEWKN MaTKK 8 cM. [TyHKIIUS U KaTeTepU3allys MUy PaTbHOTO
MPOCTPAHCTBA, Oe3 ocinoxxHeHuit. Tect-no3a: Bupivacaine 0,5 % 2 mi1, yepe3 10 MuH moc-
Jie BBEJICHUS TeCT-103bI 3(D(HEKTHI CTUHATILHO aHECTE3UH OTCYTCTBYIOT.

16.25 — ocHoBHas g03a: 6otoc Bupivacaine 12 mir (KOHIEHTpalMs He yKa3aHa) +
100 mxr Fentanyl.

16.30 — xIMHWYECKUE MPU3HAKU CIIMHAIBHON aHECTE3MH, COMPOBOKAAIONINECS ap-
TepuaibHOM runoronueit 60/0 MM pr. cT. U Opagukapauei 48—50/MUH, YTO KOPPUTHPO-
BaJlach MH(Y3UeCH KPUCTAJUIOUIOB M BBEIICHUEM aJIpeHAIMHA TUTPOBaHO. [1oTHOE OTKPHI-
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THE, TOJIOBKA B MTOJIOKEHUN +2. BakyyM-9KCTpaKIus MI10/a B CBSI3U C PA3BUTHEM OCTPO-
r'o JHcTpecca TUIo/a, BO BPeMs IIPOBEICHUS KOTOPOM IBaKABI OBUT CPBIB YAIIEUYKN BAKYYM-
9KCTPAKTOpa C OJIOBKU PeOEHKa.

16.38 — u3BiIeUEHHE TIIOA C IOMOIIBIO BaKyyM-aKcTpakuuu. [lepBuunas peannma-
uust HoBopoXxaeHHoro. Onenka no mikane Anrap Ha 1-if munyte — 1 6asr, Ha 5-i Mu-
nyte — 0 6asmios.

16.53 — peaHMMAIMOHHBIE MEPOTIPUSTHSI TPOBEACHBI B ITOJTHOM 00BbeMe, He 3pdek-
tuBHBI. KoHCTaTams cMepTt HOBOPOXKIEHHOTO.

Oo0cy:xnenne. B mpesicTaBIeHHOM KIMHHUYECKOM CIIydae, C OJHOW CTOPOHBI, HENb3s
WCKJTIOYHUTh BEPOSITHOCTD Pa3BUTHSI MOTOPHOTO OJIOKA B PE3YJITATE HENPETHAMEPEHHO-
r'o MPOKOJIa TBEPJIONH MO3TOBOI 000JIOUKH, YTO OTHOCUTCS K TEXHHUECKHUM OCJIIOKHEHHU-
sM Tipu ipoBesieHnn DJIA B poaax. [To nanneiM B. Darvish et al. (2011), wacroTa saToro
ocnoxkHeHus pu 1A y OepeMeHHBIX COCTaBIsIeT Mpubau3uTeabHo 1 % [8], a ocHOBHAsS
Mepa MpOPIITIAKTUKH — COBEPIIICHCTBOBAHUE MPAKTHUYESCKUX HABBIKOB BBITIOJTHEHUS ITyHK-
U U KaTeTEePU3AIIMHU Uy PATLHOTO ITPOCTPAHCTBA, IIPU BO3MOXKHOCTH — HCIIOJIb30Ba-
Hue Y3U-uasuramuu. C Ipyroi CTOPOHBI, UCIIOJIb30BAHIE MECTHBIX AaHECTETUKOB BBICO-
KOM KOHIIeHTpaIuu (1pu KoHIeHTpannu oynusakania 0,25 % u BblIIIe) ¢ BBICOKOW BEpO-
STHOCTBIO COIMPOBOXK/IACTCSI PA3BUTHUEM JIBUTATEIbHOTO Oyioka. ClieyeT OTMETHTb, UTO
MIPU UCIIOJIB30BAHUM JIMJIOKAWHA OTMEUACTCS PA3BUTHE IBUTATEIIBHOTO OJIOKA JTake MPU
KOHIIEHTpaInk MecTHOTO aHecTeTuka 0,5 % [5]. Kpome Toro, y mumokanHa CyIIeCTBYET
JIpyrasi 0COOEHHOCTbh: OTCYTCTBHE BO3MOKHOCTH ToJTydeHust auddepeHmpoBaHHOTO 6J10-
Ka 1 OTCYTCTBHE J0303aBUCUMOTO 3pdekTa [5].

B Teuenme mmmTenpHOrO BpeMeHHU, HaunHas ¢ 1990-x TomgoB, Koraa smuaypaibHOE
00e300IMBaHUE TUPOKO BOILIO B AKYIIEPCKYIO MPAKTHKY, 00CYKIaeTcss BOIIPOC O BIIU-
sHun DJIA Ha TeueHHe POJIOB, UX MPOJIOJKUTEIIBHOCTh U UCXOJbl. OJJHAKO UCTUHHAS
MpUYKHA OOJIBITUHCTBA OCIIOKHEHUH TP MUY PalIbHOM 00e300JIMBAHHUHU CBSI3aHA C BBE-
JICHHEM KOHIICHTPUPOBAHHBIX PACTBOPOB MECTHBIX aHECTETHKOB M HACTYIUICHUEM JIBH-
raTejabHoro OJIoKa.

BaxHbIM MOMEHTOM B 00e300JIMBAHUU POJIOB SIBIISIETCS BO3MOKHOCTH IOJIyYEHUs
T hepeHITTPOBAHHOTO CECHCOMOTOPHOTO OJIOKA, UTO MO3BOJISET 00CCICUYUTh a/IeKBaT-
HYIO aHAJITe31I0 0e3 OrpaHUYCHUS KEHIIMHBI B JIBUKCHUSAX U HE OCIIOKHHUTH IOTYXKHOMN
niepuoy [9]. st cHDKeHUS] ypOBHS OJIOKUPOBAHUS JIBUTATEIbHBIX (DYHKIIMIA HCITONb3Y-
FOTCSl MECTHBIC aHECTETHKH B MHHUMAJIbHO BO3MOYKHBIX KOHICHTPAIMSIX C OMMMOUIaMHU
niu 6e3 Hux [10].

CoBpeMeHHbIe TeXHUKU /1A TTO3BOJISIOT MPUMEHSTH 00Jiee HU3KUE KOHIICHTpAllun
MecTHBIX aHecTeTUkoB (0,1 % W MeHee), UeM paHHEEe HCIIOJIb3yeMbIe PACTBOPHI MECT-
HBIX aHECTECTUKOB BBICOKOM KoHIeHTparuu (1o 0,25 %). B metaananuze P. Sultan et
al. (2013), BxirrounBIeM pe3yrbTaThl HaOroaeHNN 2000 )KEeHIMH, TTOKa3aHO, YTO MTPH-
MEHEHHME HU3KUX KOHIEHTPAIIMI MECTHBIX AHECTETHKOB OBLIO CTOJb ke 3h(HEKTHBHO,
KaK U PACTBOPOB MECTHBIX aHECTETUKOB BBICOKOW KOHIIEHTPALIUU ISl CHUKCHUS UH-
TEHCUBHOCTH OO0JIH, HO JIAHHAS IIPAKTHKA C MEHBIIICH BEPOSITHOCTHIO BBI3bIBAJIA MOTOP-
HBI OJIOK, apTepHAIBPHYIO THIIOTEH3HUIO, a TAKXKE 3aJIEPKKY MOUCHUCITYCKAHUS Y MaTe-
pu [11].

Kpome Toro, pacTBOp MECTHOTO aHECTETHKA W ONMUOW/IA HU3KOW KOHIIGHTPAIIUU CO-
XpaHseT MOOWIBHOCTH J)KEHITUHBI BO BpeMs poioB. Tak, mpumenenue 0,0625 % pactBo-
pa OynuBaKkanHa B COYETAHUU C ONMOUIAMH SIBJISICTCS PEXKUMOM, XOPOIIIO aIalITHPOBAH-
HBIM K BO3MOKHOCTU XOAHTh. [IprMeHeHNEe HU3KUX KOHIIECHTPAIUI MECTHOTO aHEeCTEeTH-
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Ka He BJIMSET Ha MPOJIODKUTEIIBHOCTh POJIOB M ACCOIMUPYETCS ¢ MEHBIITUM MPOIIEHTOM
WHCTPYMEHTAIIBHOT'O pojiopasperneHus [12], XoTs yBeJIMYeHUE YaCTOThI HOPMAaJIBHOTIO
poIopa3penieHus Py NMPUMEHEHUH HU3KUX KOHIIGHTpAIMi OynmuBaKaWHa, Kak oKaza-
JIOCh, UMEET OTHOIICHUE TOJIBKO K JT03aM OOJIOCOB, a HE K MH(Y3HIM.

Haxoner, Hanbosee BaXXHOH MpobIeMoit mpu 06e300IMBaHNN POIOB OCTAETCS PHCK
KecapeBa ceueHns. ABTOpsI KOKkpaHOBCKOTO 00630pa MpoaHaIn3upoBain 27 UCClIenoBa-
Hul BimsiHUAS D/]A Ha 4acTOTy KecapeBa CeUeHUS M He BBISIBUIIN CBSI3U MEXJTy PUMEHe-
HUeM 00e3007IMBaHus POJIOB U PUCKOM KecapeBa ceueHus [13]. bompmmHaCcTBO MpakTh-
KYIOIIMX Bpavell 1 MHOTHE UCCIIEOBATENIN MOJIATAOT, YTO MCIOJIb30BAHUE HU3KOKOH-
LEHTPUPOBAHHBIX pacTBOpoB OynuBakanHa (0,0625 %) MeHee BepOsITHO TPUBENIET K He-
0OXOIMMOCTH OIIEPATHBHOTO POAOPA3PEIICHNUS, YeM BBECHNE O0JIee KOHIICHTPHUPOBAH-
HBIX PaCTBOPOB.

Takum 06pa3om, Ha CErOTHSIITHII JIeHb O0IIasi TSHICHIIUS B aKYIIIEPCKOM aHeCTe310-
JIOTUY — TIPUMEHSTh KaK MOXXHO MEHbBIIYEO KOHIICHTPAIIUIO MECTHOTO aHECTETHKA C Iie-
JIbI0 MUHUMM3AIIMA MOTOPHOTO OJIOKA, HO ¢ cOXpaHeHneM 3((GeKTUBHON aHAJITe3UN.

KoMneTeHTHOCTH aKyIepa-ruHeKoJI0ra B 0COOEHHOCTSAX TeYEHHsI PO/IOB
B YCJOBMSIX JNUAYPATbHON aHAJITe3un

Cuyuaii uz npaxmuxu Ne 2

bepemennas C., 25 ner.

Jwnarno3 npu nocrymienuu: 1-s 6epemennocts 39 nen., 1-e poast B 25 net, 1-if nepu-
0J1 POJIOB.

AHamue3 6e3 ocoOeHHOCTEH.

10.00 — oTKpbITHE MIEUKN MATKU — 4 CM, IYHKIUS U KaTETePU3ALIMS STy PATHHO-
ro MPOCTPAHCTBA, 0e3 ocinoxHeHni. Teuenne | meproga pogoB B yCIOBHSX SMUAYPAIb-
HOH aHecTe3uu 0e3 0cCOOEHHOCTEN.

16.15 — mosHOE OTKPBITHE, TOJIOBKA MAJIBIM CETMEHTOM B IIOJIOCTH Ta3a. B smmmy-
palibHOE MPOCTPAHCTBO BBeeHO Bupivacaine 0,125 % 10 mit. YV poKeHUIBI JKeJIaHUE TY-
JKUTBCSI OTCYTCTBYET, FTeMOAMHAMMKa cTabuibHast. KoHTpomb cepaiieOneHus mioia Mexty
notyramu (KTT') — nopma.

18.20 — romoBKa B MOJOXKEHUN +2, BAKYYM-3KCTPAKIUs KUBOTO IJI0/A B CBSI3U CO
C1abOoCThIO TIOTYT, KOTOPasi He KOPPUTUPYETCs OKCUTOIMHOM. OIleHKa 110 mKajie Anrap
Ha 1-if MunyTe — 5 Ganos, Ha 5-if MuHyTe — § 6asuIoB. BrIMucan u3 poAMIIBHOTO CTa-
LMOHapa Ha 3-M CYyTKU B yIOBJIETBOPUTEIBHOM COCTOSIHHH.

O6cy:xaenne. B npejcraBieHHOM HaMU cllydae HaOJIi0/1aj1ach maccuBHas ¢asa 1mo-
Ty)HOTrO nepuona. ITocnennsisi, corimacuo pekomenaanusm OO61iecTBa akynepoB U T'u-
HekosoroB Kanazner (SOGC, 2016) [14], mpu ycoBUU POIOIDKAOMIETOCS OMYCKAHUS
TOJIOBKHU M yJIOBJIETBOPUTEIBHOTO COCTOSIHUSI MAaTEPH M IJI0AA TPeOYeT BbIKUAATEIb-
HOW TAKTUKHU y IEPBOPOISIINX KEHIINH /10 2 4 10 Ha4yaja MOTYT, 0COOEHHO €CIu Tpei-
JIeKAIIAs YaCTh HAXOJIUTCS B MOJIOKEHNUU +2 WM B 3aJ{HEM BUJIC U KEJIaHUE TYKUThCS
y KCHIIUHBI OTCYTCTBYET. YKa3aHHbIE CPOKH BBDKUAATEIILHON TAKTUKH JIO HAYAJIA T10-
TYT BO3MOJKHBI IIPU YCIIOBHUH ITPOJIOIKAIOIIETOCS OITyCKAHUS FOJIOBKHU M YAOBIETBOPH-
TEIBPHOTO COCTOSIHUSI MaTepH M Iioga. PekoMeHiyeTcss Ha4yaTh WHUIIMUPOBATH MOTY-
T'¥, KOTJIa y POKHHUIIBI TIOSIBUTCS JKEIAHUE TYKHUTHCS, YTO HE TIO3BOJISET MPOJIOIKUTD
MACCUBHOE ONYCKAHUE, WM TI0CIe 2 MOJIHBIX YacoB naccuBHoi ¢asel 11 meprona, u Toib-
KO 4epe3 2 4 aKTUBHBIX IMOTYTI — TEPEOLEHUTh HEOOXOAMMOCTh ONEPATUBHBIX BArH-
HaJIbHBIX pomoB [14].
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CrienoBatesbHO, JIOMycTUMAs o0Ias JUuTeabHocTh 11 meproaa po1os (1ipu yclioBun
HAJIMYUS OMyCKAHMSI TOJIOBKH, HOPMAITBHBIX PE3YJIbTaTaX MOHUTOPUHIA COCTOSIHUS Ma-
TEPH M IJI0JIa, BOBMOXKHOCTH CIIOHTAHHBIX BArMHAJBHBIX POJOB) MOXKET COCTABISATh Y
TIEPBOPOSIINX JKEHIINH B yCnoBusix DA — 4 4, 6e3 anuaypaibHOTO 006€30051€BaHuUs
— 3 4, y TOBTOPHOPOIAIIUX — 3 ¥ 2 4 COOTBETCTBEHHO (Ta0I. 1).

Kax Bugno u3 tabmn. 1, 9J1A MoxeT criocoOcTBOBaTh ymnHeHHIO 11 meproaa pomaos,
YTO CBSI3aHO C BBIPAXXEHHBIM MOTOPHBIM 0JI0KOM [15], HO MPU HOPMAJILHBIX pe3yJIbTa-
TaxX MOHMTOPHWHTIA CEPILICOMEHUsT MAaTEepH | I10J1a GOPCUPOBATH POJOpA3PELICHHUE JI0
YMEHBIIICHHS CTETICHH MOTOPHOTO 0J10Ka He peKoMeHayeTcs [14].

Taxkum o6pa3oM, aHAIU3 OIMUOOK M OCIIOKHEHUN, CBSI3aHHBIX C IMpoBeAcHUEM DA
JUIsl 00JIeryeHus 60 BO BpeMsl POJIOB, B MIPHUBEJICHHBIX BBIIIE CIydasX IMOKa3all, 4To
0€30IMaCHOCTb JKEHIIUHBI U I1JI0]1a CKIIAbIBACTCS HE TOJIBKO U3 COBPEMEHHOM TeXHUYeC-
KO COCTABIISAIONICH. A 3TO 0O3HAYAET, YTO OCHOBHBIMU Oa3ucaMu penieHus npoodieM oe-
3oracHocTH D/JA B poJiax ¢ MO3UIMK J0KA3aTEIIbHON MEUIIMHBI JIOJDKHBI ObITh:

1) pazpaboTKka 1 BHEJIpeHNE YHUPHUIIMPOBAHOTO IIPOTOKOJIA, BKITFOUAIOIIETO HE TOJIBKO
BOIIPOCHI TEXHOJIOTUH TTpoBelieHust DA B poliax, HO U CTAHIAPTU3UPOBAHHBIN MOJIXO/T
K MOHUTOPHHTY COCTOSTHUSI POXKEHUIIBI U TUIO/1A;

Tabnuya 1
PekoMeHaaIMU MO0 TAKTHKE BeJEHUs BTOPOTO MePHO/ia PoI0B
B 3aBHCHMOCTH OT NAPHTETA U UCHOJIb30BAHHS YH/YPAILHON aHAITe3UH
ocJjie MOJIHOr0 PACKPHITHS IEHKH MATKH M PH aJIeKBATHO# cuJjie cxBaTok [14]

IToka3atens ITepBoponsmiue IToBTOpHOpPOAAILIKE
Obmas bes DA S]1A bes DA S11A
JINTEIBHOCTh

- 3yq 4 24 3yg

II nepuona

ponos*

ITaccuBHas dasa | BepkumaTenpHas TakTUKA 2 9 Beokuga- | BeokunatenbHas

IIOTY)KHOI'O Ile- | 10 Hayajia MMOTyT, 0COOECHHO TelbHAas TaKTHKa 2 9 J10

puojga** €CIIM MpeayIekKamas 9acTb +2 TAKTHKA Hayvasa IoTyT,
WX B 3a]THEM BHUJIC U JKEJIaHUE lu MIpH YCIIOBUM
TY>XUTbCS OTCYyTCTBYET. [Toom- HaJIMYHUSI [TACCUB-
PSITh BBDKUIATEIBHYIO TAKTUKY HOTO OITYCKaHHSI
JU1s1 oOecrieueHust TaCCUBHOTO MpeIeKaniei
OTyCKaHUS TOJIOBKH JaCTH

Munnnnposats | Korma nmossBUIIOCH XkKeJlaHKe Korma ectb xemaHue Ty XKUThCS

MOTYTH TYXUTbHCSI, UTO HE MO3BOJISIET WJTY TIOCTIe 2 TIOJTHBIX YacoB Tac-
IIPOJOJDKUTD ITACCUBHOE OIyC- | cuBHOI (pa3bl 11 nmepuona
KaHWe, WK TocIie 2 MOJTHBIX Ya-
coB naccuBHOM (azbl 11 nepuona

OreHka Kasxaprif yac omieHKa OMyCKaHUs 1 TOJIOKEHUSI.

UYepes 2 4 akTUBHBIX MOTYT MEPEOLIEHUTh HEOOXOIUMOCTh
ONEPATUBHBIX BArMHAJIBHBIX POJOB

HpuMeltaltue. * CO6J'IIOH€HI/IG YKa3aHHbIX BPEMEHHBIX IPOMEKYTKOB TOJIKHO OBITh TIATCIIb-
HO OLICHCHO XU BO3MOHO ITPH YCIIOBHUM IMTPOAOJIKCHHUA OITYCKAHUA I'OJIOBKH, HOPMAJIbHBIX PE3YJIb-
TaTaX MOHUTOPHUHIA COCTOAHUA MATEPU U TIO0JA, BOSMOXKXHOCTU CIIOHTAHHBIX BArMHAJIBHBIX PO-
OB, ok YKa3aHHbIE CPOKHU BBDKUIATEIILHON TAKTUKM JIO0 Hayajia IOTYI' BOBMOJHBI ITPU YCJI0-
BHM ITPOAOJIKCHUSA OITYCKAHU I'OJIOBKU U YAOBJIIECTBOPUTCIIBHOM COCTOSHUU MATCPHU U IJIOJAA.
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2) BHEZpeHHE HOBBIX OoJiee 0€30MMaCHBIX TEXHOJIOTUH rTpoBeaeHust DA mis 06e360-
JIMBAHUSI POJIOB - TOCTOSTHHON MH(Y3UU MECTHOTO aHECTETUKA B MUY PAITbHOE MTPOCTPaH-
CTBO U nanueHT-kouTposupyemoii DJIA (PCA — patient controlled analgesia);

3) HCIIOJIP30BAHUE COBPEMEHHOI'0 TEXHUYECKOTO M MEIUKAMEHTO3HOTO OCHAIICHUS
(aHeCTeTHKH, UTJIbI, KATETEPHI, 103aTOPbI, MOHUTOPBI COCTOSIHUSI MATEPH U TUIOAA, JIP.);

4) MOATrOTOBKA CIIEIUAIIUCTOB, KOTOPas BKIOYAeT GOPMUPOBAHUE KOMITETEHTHOC-
TH AHECTE3MO0JIOTA B OCOOCHHOCTSIX MPOBEJCHUS HepOaAKCHAIIBHOM aHANTEe3UH B PO-
Jax, a TAKXKEe MOHUTOPHUHTA COCTOSIHUS JKCHIUHBI U IUIOJIa B YCIIOBUSX 3IMHYpalib-
HOH aHAJITre3UH.

Kuarouosi ciioBa: nosioru, ermijypajibHa aHalre3is, Oe3reka maijieHra.
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BJIOKAJA JOPCAJTBHOI'O HEPBA TNEHUCA VY ITOXWIBIX ITALIA-
EHTOB C ITAPA®HMO30M U COITYTCTBVIOIIEN CEPAEYHO-COCY-
JUCTOM MMATOJIOTMEN KAK METO/] BBIBOPA

MysxunHa B Bo3pacTe 78 JIeT ObII JOCTaBIEH B MPUEMHYIO C CUMIITOMAaMH Ia-
padumo3sa, KOTOpbIit annics 1 4 1 Hyxaancst B cpoyHoil oockyccun. ConyTcTBylo-
11as MaTojaorus Obula MpecTaBlIeHa XPOHUYECKOH NIIeMUUEcKOoi OOJIe3HbIO cep/I-
na, noctuapapkrom (04.09.2009), kapaHOCKIEPO30M, XPOHUIECKON CEPICTHON He-
nocratounocteio II b, @K II u ycranoBneHHbIM 6 €T Ha3aa KapAHMOBEPTEPHBIM
neuOpUIIATOPOM (M3-32 HAIMYMS SMU30/10B MaPOKCU3MATIbHON KETyT0YKOBOM
TaxuKapauu ¢ Hu3kumu nokasarersimu AJl). JlanHbie aHaMHe3a, 4acTOTa CepACUHbBIX
cokpamenuit 64 ya./mun, Al 100/60 MM pT. CT., TOCTOSIHHBIA TTPUEM MAIIUEHTOM
PuBopoxcubana B mo3e 20 Mr/cyT u moTpeOHOCTh B IKCTPEHHOU ITOMOIIHN OTIpee-
na7u 6710Kaay CIIMHHOTO HEPBa MEHUca KaK MeTO/1a BBIOOpa /IJIsl 9TOTO MAllUeHTa.

Kurouesie ciioBa: napadumos, 6;10kaa JopcaibHOTO HEpBa MEHKCA, TOXKUION
MALUEHT, COMYyTCTBYIOIIAS CEPAEUHO-COCYIUCTAS TATOJIOT U, KIIMHUUECKUI Cltyuait,
PusapokcabaH, remocTas, KapauoBeprep-1epudpuIsaTop.
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THE BLOCKAGE OF THE DORSAL NERVE OF THE PENIS IN
ELDERLY PATIENTS WITH PARAPHIMOSIS WITH CONCOMITANT
CARDIOVASCULAR PATHOLOGY AS A METHOD OF CHOICE

A man at the age of 78 years was brought to a reception room with symptoms
of paraphimosis, which lasted 1 hour and needed urgent circumscissia. Conco-
mitant pathology was presented by chronic ischemic heart disease, post-infarc-
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tion (04.09.2009) cardiosclerosis, chronic heart failure (CHF) II B, FC II and es-
tablished 6 years ago by cardioverter defibrillator (due to the presence of epi-
sodes of paroxysmal ventricular tachycardia with low rates AT) Data from an-
amnesis, heart rate 64 beats/min, AT 100/60 mmHg, permanent reception by Riv-
oroxiban patient at a dose of 20 mg/day per os and the need for emergency assist-
ance determined the blockade of the dorsal nerve of the penis as a method of
choice for this patient.

Key words: paraphimosum, dorsal nerve block of penis, nerve block, elderly pa-
tient, circumscissia, concomitant cardiovascular pathology, choice method, clinical
case, rivaroxaban, hemostasis, cardioverter defibrillator.

Beryn

[Tapadimos — 1e rocTpa imemis TOJOBKHU IeHIca, 10 BHHUKAE Y pasi 3BY)KEHHs
KUTbIISl KpaWHBOI TUIOTI, IO MPU3BOJIUTH IO HAOPAKY Ta HEKPO3Yy TKAHUH rOJIOBKHU
CTATeBOTO WIECHA, SKINO MALIEHT HE OTPUMYE YPTEHTHOrO OMEPATUBHOIO JIKY-
BaHHS.

3a manumu H. Weis et al., nupkyMIm3is € OIHUM 13 HAHMOMMPEHININX XipyprivHUX
BTPY4YaHb: y CBITI 01u3bK0 25-33 % vonoBikiB Oyn0 nupkymunzoBano. Heonaranbua
YOJIOBIYA IIUPKYMIIU3isl BBAXKAETHCS BIIIHOCHO JIETKOIO Ta OE3MEYHOI0 MPOIEAYPOIO, SKa
3a3BMYAll BUKOHYETBHCS IiJ] JOKAJbHOI aHECTE31€I0 3 BIJHOCHO HU3bKOIO KUIBKICTIO
yckitagaenb (1 : 500 a6o 2 : 1000). OgHak BUKOHAHHS TAaKOi MPOIEAypH Y MiIJIITKIB
a00 JTIOPOCIIUX YOJIOBIKIB BUKIIMKAE OLIBII TPYAHOII, @ 4aCTOTA YCKJIaJHEHb 3POCTAE
10 2—4 % depe3 HEOOXIHICTh HAaKJIAJaHHS IIKIpHUX IIBIB, HABITH 34 HASIBHOCTI ONTH-
MaJbHUX yMOB [1].

broxana gopcanbHoro Hepsa nenica (BJIHIT) € HaaiitHOIO aHECTE310JIOTYHOIO TeX-
HIKOO, IKY MOKHA OIMHUCATH SIK 1H €KIIIIO JIOKAJIBHOTO aHECTETHKA OlraTepajabHO TInbo-
KO 3a (haciiro y JUISTHIL IPYIIONOAIOHUX TPOCTOPIB 3 KOKHOTO OOKY Bif lig. suspensorum
penis. HaBeneHWit TOCTYII CIiprsie MAKCUMATBbHIN TUQy3ii TiKapchKOTO 3ac00y y T0pCabHi
HEPBU TeHIca JIJIs IXHBbOI OJIOKAJM Ta 3HUIKCHHS IIAHCY 1H €KIll 32 CEPeHBOIO JIHIEIO,
10 MO IMPU3BECTH JI0 CEPUO3HUX YCKIIATHEHb, TAKKX SIK BHYTPIIIHbOCY/IMHHA 1H €KIis
JIOKaIIbHOTO aHECTEeTHUKA, TeMaToMa.

[Tapadimo3 y mrozeit MOXUIIOro BiKy i3 CYMPOBITHOKO CEPLIEBO-CYIUHHOIO MATOJIOTIE0
Ta BCTAHOBJICHUM 0 POKIB TOMY KapaioBepTepoM-aediOpuasaTopoM (depe3 HasiBHICTH B
aHaMHe31 eMi30/iB NapOKCU3MAaIbHOT ITYHOYKOBOT TaxiKap/ii 3 HU3bKUMH NTOKA3HHUKA-
mu AT) Ha ¢oHi mocriliHoTO pHitoMy PiBapokcabaHy HIKOIU 10Ci He 0OTOBOPIOBABCA Y
BUIJIS/ KJIIHIYHOTO BUMAAKY. MeToau aHecTesii y pasi JaHOr'0 BUIIAJKY TAKOXK HE 00ro-
BOPIOBAIIUCS.

HaBoauMo npukiiai KIIHIYHOTO BUIIAJIKY.

[TauienT 78 pokiB Macoro 64 Kr JOCTaBIEHUU IO MPUUMAIBHOTO BiIIIEHHS 31
cKapraMu Ha Oillb y TOJIOBIII CTATEBOT'O YJieHA MTPOTITOM F'OJUHU, HAOPSK, I[1aHO3 IrO-
JIOBKU CTATEBOTO WJIeHA, SIKI BUHUKIIU, 3 HOrO CJIIB, Ml YaC MOBCIKAECHHOI poOOTH.
3riHO 3 JAHMMHU MEIMYHOI KAPTKHU, Y XBOPOro OyJU: CyIpOBiJHA MATOJOTIA y BU-
IJIsIl XPOHIYHOI imeMiuHol XBopoOu cepiist, moctingapktHoro (04.09.2009) kapmio-
CKJIEPO3Y, XpOoHIuHOI cepiieBoi HepocTaTHOCTI I b, @K 11, BigiMiueHO BCTAHOBIICHHS
6 pokiB TOMy KapjaioBeprepa-AediOprisitopa (depe3 HasIBHICTh B aHAMHE31 €I1i30/1iB
MapOKCU3MAILHOI HITYHOYKOBOI TaXikapiii 3 HU3bKuMU nokasHukamu AT); mocTiii-
Huii mpuitom PiBapokcabany no3oto 20 mr Ha m100y. [1pu dizuxanbHOMY OTIISIAL Bill-
MiYalld [iaHO3, TOCTPU O1b 1 HAOPSAKaHHS TOJIOBKHM CTATEBOTO WIEHA Yepes mapa-
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¢imo3, UCC 64 ya./xB, AT 100/60 mm pr. cT. Ta U/ 19 3a XBUIMHY. 3BaXKarOuM Ha
MOTEHIIHI YCKIIaHEHHS, BIK MMAI[I€EHTA, CYIPOBIIHY NATOJIOTIFO, TOCTIHHUI MpHiiomM
iHri0iTOpa Xa-hakTopa 3ropTaHHS KPOBi, OOMEXKEHICTh TaHUX KIIIHIYHUX aHAJi31B
Ta 00CTEXKEHb Y KOHKPETHHI MOMEHT Yacy, HecTauyy 4acy, aHeCTe310JI0TIUHO KOMaH-
JI010 OyJ10 npuitHsATe pimieHHs npo BukoHaHHs BJIHIT 3amicTh METO/IB CITiHAJIBHOI/
enilypaibHOl aHecTe3ii.

Briokajy BUKOHAHO y IepejonepaniiHiii KIMHATI, JOTPUMYKOUNUCh YMOB aCEITHKH.
IMamieHT 3HAXOAUBCS y IMOJIOKEHHI JIeKAUM HA CIMHI, PO3YUH CyMimn Jiigokainy 2 % 3
oyniBakainom 0,5 % 6e3 BUKOPUCTAHHS aJipeHalTiHy Y 1031 1 Mr/kr Ta 0,5 MI/KT BIIITOBIITHO
(cymapHo 9 M, 110 BiIOBia€e 4,5 MJ1 y KOKHIN JUISIHIN 1H €KIII) OyB BBEIIEHUI uepe3
ronky G 23. ['onky BBOWIIM Ha 1 ¢M JIaTepalibHIllIe Bijl CEPEAMHHOI JIiHIT Ta HA 1 CM HIDKYe
3a HIDKHIH Kpaif TOOKOBOro cuMdizy, CHMETPHUHO 3 000X OOKIB Bifl cepe/Hboi JiHil. [1o-
JIATKOBI 3aco0M aHecTe3ii He MpU3Hauvaiucs. PO3BUTOK aHalre3il NmepeBipsiI HIXKHAM
MOIIUITYBAHHSIM KpalHbOT 10T mmmisMu uepes 7, 10 ta 15 xB micis in’exuii. [Tamienta
3aIUTAIIU PO PIBEHb OOJIO TA TUCKOM(OPTY Mepes] po3pi3oM, I1i CHMIITOMHU OYIIH BiJICYT-
Hi. YIIpolloBxk orepallii sKicTh aHaJre3il OLIHIOBANIACS 32 KPUTEPIsIMU B3a€MOJIIi 3 Ta-
IiEHTOM, HasiBHOCTI ckapr, 3MiH y UCC ta AT y aianazoni 20 % BiJ BUXIIHOTO PiBHS;
’KOJTHUX HETATUBHUX CUMIITOMIB He BigMivaiocsi. XipypriuHa 4acTUHa CKJlajaiacs 3 BU-
ClUeHHsI KpalHbOI TITOTI, TEMOCTA3Y 3a JIOTIOMOT OO eIIEKTPOKAyTepa Ta HAKJIAIaHHS IBIB
Ha Kpai mKipu keTryToM 4-0; 3arajpHa TPUBAJICTh NMpOIeypu craHoBmia 30 XB.

ITo 3akiHYeHHI XipypriuHOl MPOIIEYypH MAIEHTY OyJia IPOBEICHa TEPMIHOBA T'eMO-
Bickosurpadis; mcis OTPUMaHHS Pe3yJIbTATIB MPUIHSITE PIIIEHHS PO BIICTPOUYBAHHS
HACTYITHOTO Tipuitomy PiBapokcabany Ha 12 roj.

V nicnsionepaiiiitHoMy Mepio/ii MarieHT OyB i HATIISAOM B YPOJIOTIUHOMY BiJIJTiICH-
Hi. Yac nepeOyBaHHs y BUIIUICHH] YPOJIOTii BU3BHAYAETHCS HAMHU K YaC 13 MOMEHTY IIpHU-
OyTTS MAIlieHTa 710 aJaTH IO MOMEHTY BUITHCYBAHHS; el Tiepios] ctaHoBUB 24 o, [le-
pOpaNbHUIA TPUHOM PIIMHU H03BOJIEHUH uepe3 30 XB IMiciIsl 3aKiHYCHHS oneparlii. AHa-
reTuku (ameramMiHO(eH) 3aCTOCOBYBAIKCH Y pa3i moTpedu. IlarieHT Bunucanuii 3 Bijyli-
JICHHSI XIpyproM y 3B’SI3Ky 13 3aKiHYCHHSIM TEPMiHY oOcepBallii Ta BIICYTHOCTI YCKJIaI-
HEeHb, TAKHX K HAOPSIK, HEKPO3, FeMaTOMHM, I'eMOoparii, ceplieBa TUCHYHKIIIS, HAIMIpHA
noTpeba B aHAJITeTHKaX Tolo. KpuTepii BUMMCYBaHHS BKIIFOUYAJIH BIJICYTHICTh HAOPSIKY,
111IeMii TOJIOBKH CTATEBOTO WJIeHA, 3aTPUMKH Ceui, FeMaTOM, a TAKOX KapiaJIbHUX CHMIT-
TOMIB.

Oo0roBopeHHst

Metoau BUOOpPY MpH JIIKYBAHHI JITHIX MAaIl€eHTIB 3 mapadiMo30M 1 CyNpOBITHOIO
CEepLIEBO-CY/IMHHOIO MATOJIOTIE0, IMITIAHTOBAHUMHE KaplioBepTepaMu-1ediOpruirsiTopaMu
Ta MOCTIMHUM IPUHOMOM IHTIOITOPIB akTopa Xa noci He Bu3HauUeHi. JKoaqHUX 1moio-
HUX BUIAJIKIB a00 TPOTOKOJIIB JIIKYBaHHSI 3HAIIEHO HE OYIIO.

[IpencraBneHuit HaMu BUNQI0K BimoOpaxae Bucoky edexrunicts BAHII y namien-
Ta, 37JATHICTh BUKIIMKATU MEHII aHECTE310JI0T1UHI PU3UKH 34 HASIBHOCTI MPUHOMY 1HTI-
biTopa Xa-akTopa: HaBiTh y pa3l BUHUKHEHHS YCKIIaAHEHb, 1110 MOXuBi mpu BJIHII,
X JIIKYBaHHS BITHOCHO TIPOCTIlIe Ta Oe3MeyHile, HiK 3a TAKUX BUIAIKIB TIPU CITIHATb-
HUX/eMiTypallbHUX TEXHIKaX.

I'emoBicko3urpadisi MpoIeMOHCTPYBaJIa CBOKO KOPUCHICTD, IIIBHJIKE HATAHHS PE3YJIhb-
TATiB Ta EKOHOMIYHY JIOIIJIBHICT JUIsl TAKUX TAI[IEHTIB. BUKOPUCTAHHS TAKOTO IIIHHOTO
MeTOJTy OyJIO HeoOXiJHe /ISl OIIHIOBAHHS aJIeKBATHOCTI 71031 PiBapokcabaHy y 1IboMy
BUITAJIKY.
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TYUYHBIE MTAHUEHTBI: AHECTE3UOJOTIMYECKUE IMTPOBJEMbI

B smoxy BceMHpPHOI SMUAEMUN OKHUPEHUs JTIOAN ¢ U30BITOYHON Maccoil Tena
O0OBIYHO CTAHOBATCS MAIMEHTAMH aHEeCTe3n0IoTa. AHATOMUYECKOE pacIipeieieHne
M3JUIIHETO JKUPa B OPraHU3Me IIPOBOAUT K MHOTOYHCIICHHBIM MaTO(U3HOI0TrHYe-
CKHMM TOCIEJCTBUSIM, OCOOEHHO OT 3TOr0 CTPaJaeT CepJeuHO-JIErOYHasi CUCTeMa.
JlaHHbIE N3MEHEHHSI MOTYT HEITOCPEACTBEHHO BIIUSTH Ha IIEPUOTIEPAIIMOHHEBIHN KypC,
ITO3TOMY JTOJDKHBI OBITH OIleHeHbI. OKHpEeHUe CBSI3aHO C MHOTOUUCIIEHHBIMU COITYT-
CTBYIOIIMMHM 3a00JIEBAHUSIMHU, B CBS3H C 9TUM 0CO0O€ BHUMAHHE HYXHO YACTUTH
THIATEIBHOMY M3YUYEHHIO UCTOPHUU OOJIE3HH MALMEHTA U (GU3UUECKOMY OCMOTPY €ro
J10 oTlepaluH.

B aT0i1 cTaThe paccmaTpuBaeTcst Bompoc 06 obecrieueHnr 0e30MacHOl aHecTe-
3UH CTPAAAIONIEMY O)KUpEeHUEeM ManueHTy. Takxke 00CcyKaatoTcs: PU3N0IOrHIecKre
3¢ GEKTH 0XKUPEHNS U BaXXHBIE MPEIONIEPALIMOHHbIE, HHTPAOTIEPAIIMOHHBIE U TTOC-
JIeoTIepallMOHHbIE TPOOIIEMBI.

KuroueBsie ciioBa: o)xupeHue, aHecTe3usi, naToQu3noIOrus.
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Ruslan Kuts, Michael Dubilet, Dmitry Natanel, Dmitry Frank, Alexander Zlotnik

OBESE PATIENTS: ANESTHETIC CHALLENGES

In the age of the worldwide obesity epidemic, the obese patient is commonly en-
countered by the anesthesiologist. The anatomical distribution of increased body fat
has numerous pathophysiologic consequences, especially as it pertains to the cardi-
opulmonary system. These changes may directly impact the perioperative course and
must be appreciated. Obesity is associated with numerous co-morbidities, and spe-
cial attention must be made to obtaining a thorough history and physical examina-
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tion prior to surgery. In this chapter, we review important consideration for provid-

ing safe anesthesia to the obese patient. The physiologic effects of obesity are dis-

cussed, as well as important preoperative, intraoperative, and postoperative concerns.
Key words: obesity, anesthetic, pathophysiology.

I. Impact of Obesity on Physiology
Respiratory System

Obesity is associated with several alterations in respiratory mechanics and gas ex-
change, which is thought to result from the increased elastic load created by excess weight
on the thorax and abdomen [1]. Obese patients exhibit an increased ventilation demand
and work of breathing, and total oxygen consumption and carbon dioxide production
are increased, even at rest [3]. Respiratory muscle insufficiency results in increased respi-
ratory rate with decreased tidal volumes, which leads to the formation of peripheral atelec-
tasis. Changes in lung volumes include decreased functional residual capacity (FRC) ex-
piratory reserve volume (ERYV), forced vital capacity (FVC), total lung capacity (TLC),
increased respiratory muscle insufficiency, andperipheral atelectasis [2; 4]. This excess
weight and reduced lung volumes results in a reduced respiratory system compliance and
an increase in airway resistance [5]. These changes in respiration all contribute to a ven-
tilation-perfusion mismatch, which worsens when patients are in the supine position, par-
ticularly when under general anesthesia. After substantial weight loss, there is an im-
provement of gas exchange and increased arterial oxygenation [3].

Cardiovascular System

Obesity is associated with an increase in blood volume, primarily to perfuse the ex-
tra adipose tissue [6]. Systemic blood flow is also increased by up to 2 to 3 mL/100 g of
adipose tissue. The increased blood flow is largely distributed to fat depots, and with
the exception of renal and splanchnic vascular beds, blood flow to individual organs is
largely unchanged. Pulmonary blood volume increases parallel to the extent of body
fat. Increases in stroke volume and ventricular dilatation result in an increased cardiac
output by 20 to 30 mL/kg of excess body fat. This results in an increased work of the
heart and elevations in systolic and diastolic blood pressures. Obese patients are prone
to cardiovascular disease because adipose tissue releases various bioactive mediators
that result in inflammation, abnormal lipids, and insulin resistance. The obese patient
may be particularly prone to left ventricular failure during rapid fluid administration
during surgery, primarily due to the negative inotropic effects of anesthetic agents or
pulmonary hypertension induced by hypoxia or hypercapnia [7]. Obese patients may
also be prone to cardiac dysrhythmias due to fatty infiltration of the cardiac conduc-
tion system.

Endocrine System

Obesity is directly associated with numerous hormonal abnormalities, and many are
reversible with weight reduction [8]. Although obese and non-obese individuals often have
a similar hypothalamic-pituitary-thyroid (HPT) profile [8; 9], subclinical hypothyroidism
is observed in up to 25% of obese patients [10]. Even small changes in resting energy
expenditure may result in significant weight gain, and thus these patients may benefit
from thyroid hormone replacement [9]. Weight reduction leads to a long-term decrease
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in peripheral thyroid hormones but not in TSH [11]. Obese patients generally exhibit in-
creased sympathetic nervous system activity, reflected by increased norepinephrine lev-
els. However, catecholamine production is suppressed by glucocorticoids, and the rela-
tive hypercortisolemia in obesity may be related to the observed decreased levels of epine-
phrine. Furthermore, the epinephrine response to various stimuli, such as surgery, is de-
creased [8]. Resting growth hormone levels and growth hormone response are decreased
in obesity, which returns to normal with weight loss [9]. Obesity is also known to be as-
sociated with a resistance of peripheral fatty tissues to insulin, resulting in a type II dia-
betes mellitus and increased cardiovascular disease [12].

Gastrointestinal System

Obesity results in several physiological impairments in gastrointestinal and hepatic
function. Obesity is known to be associated with increased gastric volume and acidity
and delayed gastric emptying time [7]. There is a significant association between increas-
ing BMI and gastroesophageal reflux symptoms, which resolves with weight reduction
[13]. There is a relatively high prevalence of nonalcoholic fatty liver disease, hepatic in-
flammation, and cirrhosis in patients with obesity, and liver disease should be investigat-
ed in patients scheduled for surgery [14]. Event in patients without liver disease, eleva-
tions in liver enzymes are common, which decrease to normal levels with weight reduc-
tion [15].

Renal System

Obesity is associated with increased systemic arterial pressure, renal plasma flow and
glomerular filtration rate, which is thought to contribute to the development of glomerular
disease, leading to nephrotic syndrome and renal failure [16]. The obese patient’s kidney
shares many of the functional abnormalities observed in diabetic patients, such as renal
vasodilation, which makes it susceptible to damage [17]. These effects have been shown
to be reversed with weight loss, which may prevent the development of obesity-related
glomerulonephropathy. Furthermore, obesity results in activation of the rennin-angiotensin
and sympathetic systems, resulting in increased sodium reabsorption. This in turn leads to
a loss of nephron function, further increased arterial pressure, and renal injury [18].

I1. Preoperative Evaluation
Co-morbid Conditions and Considerations

Several studies have demonstrated that the increased risk of perioperative complica-
tions for obese patients are likely related to other concomitant comorbidities, and not
the obesity per se [19; 20]. Similarly, the presence and severity of comorbidities are more
predictive of perioperative complications than the degree of obesity [21]. As such, careful
preoperative evaluation, including an extensive and detailed history and physical exami-
nation, is imperative to identify comorbid conditions and to medically optimize the pa-
tient prior to elective surgery. Up to 72% of obese patients presenting for elective surgery
report at least one concomitant disease, most commonly arterial hypertension, chronic
gastritis, diabetes mellitus [21; 22]. Many obese patients presenting for surgery have the
constellation of clinical findings consistent with metabolic syndrome, including central
obesity, hypertension, insulin resistance, or insulin resistance or impaired glucose toler-
ance. Taken together, it is thought that the physiologic and metabolic derangements asso-
ciated with metabolic syndrome are associated with an increased risk of morbidity and
mortality compared with the sum of each individual components [23].

Clinical Anesthesiology & Intensive Care, N 1 (11), 2018 49



The presence of respiratory and cardiac disease, for which the risk is directly pro-
portional to the degree of obesity [4], deserves special consideration because they may
result in severe perioperative morbidity and mortality. Obstructive sleep apnea (OSA)
and obesity-hypoventilation syndrome (OHS) are extremely common in the obese pop-
ulation. Most morbidly obese surgical patients have not had a polysomnographic study
[24], and thus the perceived prevalence may be greatly underappreciated by the clini-
cian. OSA and OHS are associated with chronic complications including cardiac ar-
rhythmias, pulmonary hypertension, cor-pulmonale, systemic hypertension, coronary
artery disease (CAD), congestive heart failure (CHF), polycythemia, and stroke [25-
27]. Patients should be asked about daytime somnolence, nocturnal gasping for air,
and witnessed snoring habits or episodes of apnea. OSA is especially prevalent in obese
patients with a short, thick neck, but should be suspected in all surgical patients pre-
operatively [28]. Those who exhibit signs of OSA and OHS may warrant further evalu-
ation with polysomnography or nocturnal oximetry prior to surgery, hough some ad-
vocate for routine polysomnography of all morbidly obese patients prior to surgery
[30]. Studies have demonstrated that obese patients may be at increased risk for the
development of several other acute and chronic respiratory diseases, including asthma,
primary pulmonary hypertension (PPH), chronic bronchitis, community-acquired pneu-
monia, and venous thromboembolism (VTE) [30].

Obesity-related changes in cardiac hemodynamics may alter left ventricular structure
and function, which may result in heart failure. Obesity is associated with an increase in
blood volume and cardiac output, which results in ventricular dilatation, hypertrophy,
and increased wall stress. Although the true prevalence of coronary artery disease (CAD)
in obese patients is unknown, obesity is recognized as an independent risk factor for CAD.
Furthermore, diagnosed or occult CAD is known to greatly increase perioperative risk
[4]. Symptoms of cardiac disease may be nonspecific in the obese patient, and many bar-
iatric patients have limited mobility due to several factors including osteoarthritis, lower
extremity edema and wounds, prolonged immobility, or real cardiopulmonary disease.
Nonetheless, severely obese patients with poor functional capacity should be evaluated
carefully. Exertional chest pain or dyspnea, lower extremity edema, or recent changes in
exercise tolerance, may be indicative of present or worsening coronary disease, and should
always be inquired during the preoperative visit.

Extensive preoperative laboratory tests generally have a low incidence of yielding ab-
normal results (< 10%) and very rarely influence patient management. It is therefore rec-
ommended that within 6 months of elective surgery, routine laboratory tests should in-
clude measurements of hematocrit, glucose, creatinine, and blood urea nitrogen. More
extensive testing, including chest X-rays, pulmonary function tests, coagulation studies,
and cardiac stress tests are generally not recommended for low risk patients unless oth-
erwise indicated by comorbidities, according to the American Society of Anesthesiolo-
gists (ASA) practice advisory on pre-anesthesia evaluation. The challenge for the clini-
cian is to identify which patients are at increased perioperative risk, and who may bene-
fit from more extensive testing prior to surgery. An electrocardiogram (ECG) is reasona-
ble for patients with at least 1 risk factor for coronary disease or poor exercise tolerance.
Functional capacity, symptoms of cardiovascular disease, and an analysis of the patient’s
cardiac risk factors will help determine whether a stress test should be used to evaluate
for occult ischemic heart disease. A chest X-ray may be indicated to evaluate for undia-
gnosed heart failure in severely obese patients, and in patients with known or suspected
OHS, a baseline arterial blood gas analysis may be useful.
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Airway Evaluation

Obese patients present with a short, thick neck, large tongue and redundant fatty tis-
sue externally on the chest and neck, and internally on the oropharynx, which has his-
torically been thought to obstruct access to the upper airway during tracheal intubation.
Although there is much literature on the subject, the conclusions are often conflicting.
Some authors seem to advocate that increased BMI is a risk factor for difficult tracheal
intubation, while others argue that there is often no correlation between absolute obesity
or BMI and the degree of intubation difficulty, provided that the patient is carefully po-
sitioned prior to induction of general anesthesia. Obesity per se has generally not been
reliably demonstrated to be an independent risk factor of difficult direct laryngoscopy
when other predictors of difficult intubation, such as Mallampati classification, thyro-
mental distance, and neck range of motion, are normal. Although some studies have dem-
onstrated that tracheal intubation becomes more difficult with increasing BM, other stud-
ies have demonstrated that even the super obese (BMI > 50 kg/m?) are no more difficult
to intubate than the obese or morbidly obese. A careful preoperative airway examina-
tion is an important part of the presurgical evaluation of obese patients, and several physi-
cal exam findings may alert the clinician to a potential difficult intubation. The Mallam-
pati classification, which uses visible structures in the oropharynx to predict a difficult
intubation, has been an integral component of the routine airway exam since it was first
described in 1985. Although it has been shown to have significant inter-observer bias,
and lack sensitivity and sepecificity, a Mallampati score of 3 or 4 has been shown to
significantly be associated with difficult tracheal intubation in obese patients. A thyro-
mental distance less than 6 cm has been shown to predict 75% of difficult laryngoscopies
in the general surgical population. Although some studies suggest that a short thyro-
mental distance may predict a difficult tracheal intubation in obese patients [49], this
has not been reliably described. Neither reduced inter-incisor gap nor mandibular re-
cession was found to be predictable risk factors for difficult tracheal intubation in obese
patients. Neck circumference greater than 43 cm at the level of the thyroid cartilage
has been shown to be associated with an increased risk of difficult intubation, and may
be useful to evaluate during the preoperative assessment. As neck circumference in-
creases, the probability of a difficult intubation exponentially increases. At 40 cm, the
probability of a difficult intubation is approximately 5%, but increases to approximately
35% at 60 cm. Although some studies have suggested that OSA may be associated with
difficult tracheal intubation, other prospective observational studies failed to demon-
strate this association. A history of difficult intubation or ventilation during a previ-
ous surgery is useful in etermining preoperative risk of difficult intubation, and should
be inquired about.

II1. Intraoperative Management
Intraoperative Monitoring

There are no data that demonstrate that routine invasive hemodynamic monitoring
improves safety and outcomes in the morbidly obese patient. Rather, the decision for
invasive monitoring, including intra-arterial and central venous pressure monitoring,
should be based on patient comorbidities. It should be noted that the shape of the pa-
tients upper arm may preclude proper placement of a noninvasive blood pressure cuff,
and alternative sites, including the forearm may be safely used. As it may be difficult to
obtain adequate peripheral venous access in the morbidly obese patient, the establish-

Clinical Anesthesiology & Intensive Care, N 1 (11), 2018 51



ment of central venous access may be necessary. However, it should be noted that plac-
ing a central venous line may be technically challenging in the morbidly obese patient.
Ultrasound guidance is recommended for placement of central venous lines, and may
also be helpful in the placement of arterial and peripheral venous lines. If muscle relax-
ants are used, it is recommended that a neuromuscular monitor be used to guide dosing
and reversal. Excess fat overlying the nerves may make surface electrodes inaccurate, so
needle electrodes are recommended.

Pre-induction and Induction

Obesity is known to result in a decrease FRC, decreased ERV, increased oxygen con-
sumption, peripheral atelectasis, and an increased incidence of obstructive sleep apnea.
These characteristics contribute to potential difficulties in mask ventilation, and more
rapid oxygen desaturations compared with leaner patients. The clinician should know
how to safely manage both the anticipated and unanticipated difficult airway, and should
be familiar with the ASA’s Difficult Airway Algorithm. Prior to induction of general
anesthesia, the clinician should formulate a clear plan to safely intubate the morbidly
obese patient. Special attention should be made to the patient’s physical examination
and predicted level of difficulty with tracheal intubation, the suspected risk of aspiration
and need for rapid sequence induction (RSI), the presence of a cervical spine collar, as
well as hemodynamic stability and other clinical factors. Special care should be made to
properly position the patient, and emergency backup equipment should always be readi-
ly available. If difficulties in establishing an airway are anticipated, additional help may
be requested prior to induction. Premedication with sedatives are generally advised against
in the obese patient, as respiratory depression and upper airway obstruction is common.
If the patient is very anxious, a small amount of midazolam (1-2 mg intravenously) may
be administered. If a sedative agent was administrated, close monitoring of the patient is
warranted. For patients considered at risk for aspiration, administration of an H2-blocker
(i. e. cimetidine 300 mg or ranitidine 100 mg intravenously) should be considered, as well
as 30 ml of an oral antacid before induction of anesthesia. Prior to induction for tracheal
intubation, attention should be paid to properly positioning the patient to provide the
longest tolerated period of apnea and improve the laryngoscopic view. The use of a ramp
to elevate the head, neck, and shoulders until the external audiotry meatus and the ster-
nal notch are horizontally alligned, has been reliably demonstrated to improve the laryn-
goscopic view during the tracheal intubation of obese patients. Folded towels and blan-
kets, pillows, or pre-manufactured elevation pillows have all been successfully described
to create such a ramp. A linear relationship appears to exist between the degree of obesi-
ty and the benefits of the “ramped” position. Likewise, positioning the bed in a 30° re-
verse Trendelenburg configuration has been shown to improve the alveolar-to-arterial
oxygen gradient, increase ventilatory compliance, and reduce peak and plateau airway
pressures compared with the supine position.

Morbidly obese patients tend to desaturate rapidly because of a decreased FRC sec-
ondary to cephalad diaphragmatic displacement and increased oxygen consumption, and
adequate preoxygenation of these patients is of obvious vital importance. Pre-oxygena-
tion is more efficient in a 25° head up or sitting position, which increases FRC and oxy-
gen tension. During pre-oxygenation, the application of positive end-expiratory pressure
(PEEP) prolongs the safe apnea period by 50% and results in improvements in arterial
oxygen tension, due to prevention of atelectasis formation and recruitment of collapsed
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alveoli. A PEEP of 10 cm H,O was shown to be superior to 5cm H,O or no PEEP. Simi-
larly, intraoperative esaturations due to atelectasis may be treated with alveolar recruit-
ment maneuver (35-55 cm H,O for 6 seconds), followed by the application of 5-10 cm
H,O PEEP. Prior to induction, maintaining the patient in 30° reverse-Trendelenburg po-
sition greatly prolongs the safe apnea period compared with both the supine and 30°
sitting positions. These methods allow for a greater safe apnea time to allow the anesthe-
siologist to adequately secure the airway. There is controversy regarding whether muscle
relaxants should be administered in the morbidly obese patient prior to intubation. Some
clinicians prefer to maintain spontaneous ventilation in the obese patient, although this
may provide suboptimal conditions for intubation. Alternatively, while providing neu-
romusclar blockade may improve laryngoscopic conditions, the patient may desaturate
significantly before adequate spontaneous ventilation resumes in patients who prove to
be difficult mask ventilation and intubation. Even when succinylcholine is the muscle
relaxant used for RSI, patients will likely become hypoxic long before resumption of spon-
taneous ventilation. Tracheal intubation may be further made difficult after several failed
intubation attempts due to laryngeal trauma and subsequent bleeding or edema. For obese
patients with known OSA, slow induction while maintaining spontaneous ventilation is
advised because failure to maintain a patent airway during a strong negative inspiratory
force can induce pulmonary edema.

Incommon practice, obese patients have often been considered to be at increased risk
for gastric aspiration on induction of general anesthesia. Although conflicting data
exists regarding the gastric volume and pH, and barrier pressure in the morbidly obese
patient, several studies have demonstrated that the presence of obesity alone does not
necessarily increase the risk of gastric aspiration. Furthermore, RSI requires that a mus-
cle relaxation be administered prior verification that the patient can be effectively mask
ventilated, and results in additional risks should ventilation and intubation prove diffi-
cult. Thus, in the absence of other factors that may increase the risk of aspiration, in-
cluding gastroesophageal reflux, diabetes mellitus, pregnancy, gastrointestinal disorders,
and emergency surgery, RSI with cricoid pressure may not be necessary for every obese
patient. The risks and benefits of RSI should be carefully considered in each individual
patient. Regardless, some authors recommend that all morbidly obese patients receive
aspiration prophylaxis, even in the absence of other risk factors. It is also generally rec-
ommended to insert a large bore nasal or oral gastric tube to decompress the stomach
prior to surgical manipulation. It is now becoming more common to encounter patients
returning for repeated bariatric surgery. Due to the physiologic and anatomical changes
following bariatric surgery, the risk of aspiration appears to be increased, therefore, RSI
is advised in these patients, even when the bariatric surgery has resulted in significant
weight loss. Obesity is a known predictor of difficult mask ventilation, and this should
be kept in mind when preparing a plan of induction and intubation. It seems obvious
that a supraglottic airway device and fiberoptic bronchoscope should be immediately avail-
able during induction of general anesthesia. Both the standard laryngeal mask airway
(LMA) and LMA supreme has been demonstrated to be useful in obese patients that are
predicted of difficult mask ventilation. The LMA may not be ideal in patients at risk for
aspiration of gastric contents, though, and the patient may require a secondary technique
for tracheal intubation. The intubating LMA was shown to be more easily used in obese
patients than in lean patients.

Over the past decade, videolaryngoscopy has been increasingly utilized in airway man-
agement, and has largely been considered a useful alternative to direct laryngoscopy when
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a difficult intubation is anticipated. Various types of videolaryngoscopes are commer-
cially available and widely used, and many have been successfully demonstrated for the
intubation of obese patients. The use of videolaryngoscopic-guided intubation with the
Glidescope, Storz V-Mac, and McGrath scopes have been highly successful in the obese
patient with a predicted difficult airway. Compared with direct laryngoscopy, videolaryn-
goscopy has been shown to significantly improve the laryngoscopic view in almost one
third of morbidly obese patients in whom direct laryngoscopy was difficult. Therefore, it
seems reasonable that these devices be readily available when intubating the morbidly
obese patient. Routine awake fiberoptic intubation (AFOI) of morbidly obese patients is
the preferred airway management technique employed by many clinicians, although it is
associated with greater costs, time, and patient discomfort. Furthermore, routine AFOI
has not been validated in all morbidly obese patients, and is likely not necessary for most
patients. However, AFOI may be particularly useful when the patient has a history of
being a difficult mask ventilation or intubation. In obese patients with OSA, some au-
thors have advised that AFOI may be appropriate in patients in whom mandible ad-
vancement, neck extension, and mouth opening may be difficult. The widespread use of
videolaryngoscopy and availability of supraglottic “rescue” devices has greatly reduced
the prevalence of AFOI in the morbidly obese patients. For patients in whom an unan-
ticipated difficult airway has resulted in a “cannot intubate, cannot ventilate” scenario,
the morbidly obese patient deserves special concern because of the propensity to rapidly
desaturate. In the obese patient, the Combitube has been used to successfully provide
emergent oxygenation, and in the pre-hospital and hospital setting, the intubating LMA
have been used as a rescue to facilitate tracheal intubation. Establishing a surgical air-
way emergently may be technically more difficult in the morbidly obese patient, and is
often due to discrepancies between the size and angulation of standard tracheostomy tubes
and distance between the skin and trachea of obese patients. The minor complication
rate of trachestomy placement is estimated at 25% in the morbidly obese patient, with
potentially life-threatening complication rates approaching 10%. Complication rates may
be much higher when the tracheostomy is performed emergently in a patient that cannot
be ventilated or intubated. Ultrasound guidance may helpful to guide trachesotomy place-
ment in this context.

Pharmacologic Considerations

The use of short-acting medications is advised to ensure rapid recovery in the postop-
erative period, and reduce postoperative respiratory complications. The dose of induc-
tion agents and muscle relaxants must be carefully considered, as the protein binding,
distribution of drugs, and elimination are different in obese patients compared with lean
patients. The volume of distribution (VD) of highly lipophilic drugs, including many syn-
thetic opioids, are increased in the obese patient due to increased body fat. Less lipophilic
drugs have little or no change in VD with obesity. Although albumin levels appear un-
changed in obese patients, an increase in other plasma proteins results in an increased
free fraction of basic drugs. Thus, the effects of drugs are often unpredictable, with sig-
nificant inter-patient variation. The appropriate dosage is generally recognized as being
somewhere between the ideal body weight (IBW) and total body weight (TBW), and the
dose of the medication should be titrated to effect. For medications in which limited phar-
macokinetic and pharmacodynamic data exists, it is recommended that the starting dose
be closer to the patient’s lean body mass (about 120% of IBW), and titrated to effect.
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Doses of cephalosporins for surgical prophylaxis should be increased in the obese popu-
lation. The pharmacokinetics of muscle relaxants are minimally affected by obesity, and
their dosage should be based on IBW. Pancuronium has been associated with an increase
in post-operative respiratory complications in obese patients, and many clinicians prefer
the intermediate-acting muscle relaxants rocuronim or vecuronium. Some authors have
demonstrated a more predictable behavior of cisatricurium compared with rocuronium
and vecuronium, and therefore advocate for its use. Pseudocholinesterase activity increases
linearly with weight, and the dose of succinylcholine should therefore be based on TBW.
At a dose of 0.04 mg/kg neostigmine for neuromuscular blockade, adequate reversal is
four times slower in the obese patient than in the lean patient. Halogenated vapor anes-
thetics are metabolized to a greater extent in obese patients compared with lean patients,
and combining low-dose halogenated anesthetics with a regional technique may reduce
the build-up of toxic metabolites. Some authors advocate that desflurane be used for an-
esthesia maintenance in the morbidly obese patient, because of its rapid and consistent
recovery profile. However, sevoflurane has also been safely used in obese patients as well,
and studies have demonstrated that with careful titration, the differences in wakeup times
between sevoflurane and desflurane in the obese patients were negligible. The analgesic
properties and rapid recovery with nitrous oxide make its use tempting in obese patients,
however increases in oxygen demand limit its use.

Dexmedetomidine, a highly selective o2-adrenergic agonist with hypnotic, sedative,
sympatholytic, and analgesic properties, has been increasingly popular for use in morbidly
obese patients. It’s lack of any significant respiratory depression makes dexmedetomi-
dine especially desirable for the obese patient, and its use has been shown to decrease
narcotic use, antiemetic therapy, and length of stay in the postanesthesia care unit (PACU).

Positioning

Obese patients present unique concerns with regards to safe positioning for surgery.
Standard operating tables may not be large enough to accommodate patients over 205 kg,
but operating tables capable of holding up to 455 kg are available. Morbidly obese pa-
tients, especially super-obese and diabetic patients, are at increased risk of compression
nerve damage and bed sores during surgery compared with lean patients 86. Special care
should be taken to protect pressure areas during surgery to minimize these risks. Brachi-
al plexus and sciatic nerve palsies, femoral nerve palsies, and ulnar neuropathy have all
been described in the obese patient. Despite careful positioning and appropriate pad-
ding, nerve injury still may result in the morbidly obese patient during surgery. These
injuries often resolve with time.

IV. Postoperative concerns and management
Emergence and Extubation

The presence and severity of comorbidities in the obese patient should be considered
during emergence from general anesthesia, and particularly when cardiac disease is present,
a “smooth” emergence is important to maintain hemodynamic stability. External stimuli
during stage II anesthesia, including vigorous suctioning, external noise, nasal or oral
airway insertion, or manipulation of the head and neck, should be minimized to avoid
bucking and acute increases in blood pressure. The use of anti-hypertensive medications,
especially short-acting beta blockers, are particularly useful in this setting.
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Extubation of the morbidly obese patient, like intubation, should be performed with
extreme caution. This is especially true in cases where the intubation was difficult and
reintubation may prove even more difficult. Furthermore, obese patients with OSA are
at an increased risk for airway obstruction after extubation. When approaching the time
for extubation, patients should be placed in the reverse Trendelenburg position to im-
prove FRC and optimize ventilation, reduce the risk of reflux, and access the airway in
the event that reintubation is needed.

Patients should remain intubated until their muscle relaxation is fully reversed (con-
firmed with a neuromuscular monitor), they demonstrated that they are awake and fol-
low commands, with adequate spontaneous ventilation. Morbidly obese patients have
been shown to be at increased risk for postextubation stridor, an a cuff leak test should
be utilized to identify laryngeal edema. Laryngeal ultrasound has also been advocated to
evaluate peri-cuff airflow and accurately predict postextubation stridor, although this
has yet to be specifically studied in the obese population. Extubation over an airway ex-
change catheter may be useful for patients who are a difficult intubation, in the event
that they need to be emergently reintubated.

Ason induction, patients are prone to obstruction and rapid desaturation after extuba-
tion due to a decrease in FRC and increased metabolic oxygen consumption. As such, con-
tinuous pulse oximetry monitoring is essential in the early postoperative period. Immedi-
ately after extubation, a patent airway much be confirmed and maintained, and the patient
should be continuously stimulated and encouraged to breathe deeply. Patients should be
maintained in the reverse-Trendelenburg or sitting position to increase FRC and facilitate
breathing. Continuous oxygen by nasal canulla or facemask should be utilized judiciously
as indicated. Patients in whom difficulties in mask ventilation or intubation was encoun-
tered intraoperatively should be counseled after the patient fully regains consciousness. The
patient should be informed as to the nature of the difficulty, and it should be discussed
how this knowledge is relevant to future airway management. Furthermore, a detailed record
of the problem and subsequent solution should be maintained in the patient’s chart.

The Postoperative Period

Obese patients are at increased risk for postoperative complications in both the early
and late postoperative period. In the first 24 hours after extubation, morbidly obese pa-
tients are at risk for mechanical obstruction and significant atelectasis, and often experi-
ence frequent desaturations despite the use of supplemental oxygen. Short-term physio-
therapy and incentive spirometry in the PACU can contribute to the early recovery of
lung function. The sitting or lateral position is advantageous over the sitting position,
and should be maintained during the postoperative period. The PACU should be equipped
with emergency airway equipment and medications, and staff trained in airway manage-
ment should be readily available. Noninvasive ventilation with BiPAP or CPAP has been
advocated in the morbidly obese patient after surgery, and has been shown to reduce
mechanical obstruction and atelectasis, and may reduce the rates of postoperative pneu-
monia. Patients have been shown to benefit most from the positive effects of CPAP when
it is administered immediately after extubation. There should be discussion between the
anesthesiologist, surgeon, and respiratory therapist prior to its initiation, and if used,
should be administered by specially trained nurses and respiratory therapists. Patients
with OSA are encouraged to bring their own CPAP machines to the hospital because
these masks usually provide the best fit, and it is recommended that patients should be
placed on CPAP right after extubation if possible.
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Morbid obesity is a major independent risk factor for sudden death due to postoper-
ative pulmonary embolism. Due to the increased risk of VTE in morbidly obese patients,
several prophylactic measures are employed. Pneumatic compression devices are applied
prior to anesthesia induction. Postoperative, and often preoperative, deep vein thrombo-
sis (DVT) prophylaxis is initiated. Enoxaparin 40 mg twice daily was shown to be more
effective in preventing DVT than 30 mg twice daily, with no increased risk of bleeding.
Perhaps the most important prevention of DVT is early ambulation, which should be
greatly encouraged. Early physical therapy can be useful to provide extra motivation for
early ambulation. Especially in obese patients with cardiac disease, in whom tachycardia
and hypertension are best avoided, optimal pain control is very important. Morbidly obese
patients are at increased risk of opioid-induced respiratory depression due to mechanical
airway obstruction and poor ventilatory response to the hypoxemia and hypercapnia.
Therefore, the use of non-opioid analgesia is recommended whenever appropriate. Epi-
dural analgesia may be appropriate for obese patients undergoing open procedures, who
are at the greatest risk for atelectasis and may require high-dose opioids. However, neu-
raxial anesthesia may be technically challenging in the morbidly obese patient due to
difficulties in identifying key landmarks and in patient positioning. Even epidural opio-
ids should be used with caution, as a delayed respiratory depression and even respiratory
arrest in the obese patient has been described. Alternatively, a local-anesthetic epidural
solution may be used, and is recommended by the ASA when concomitant OSA is sus-
pected or confirmed. Opioid-based patient controlled analgesia (PCA) has been used safely
in morbidly obese patients after surgery, and its initial dose should be based on lean body
mass. A continuous opioid infusion mode via PCA should be avoided because of the
risks of respiratory depression. Continuous visual and electronic monitoring of these pa-
tients is advisable in the early postoperative period, and patients should be encouraged
to do frequent deep breathing and incentive spirometry. The clinician should consider
many variables, including BMI, presence and degree of comorbidities, and anticipated
postoperative opioid requirements when deciding whether patients will require intensive
care unit-level observation after surgery. Furthermore, the decision should be based on
the presence of any intraoperative events, as well as events that occur in the first 2 hours
in the postoperative period, where they patient has the highest likelihood of having a
complication. After abdominal surgery in obese patients at risk for aspiration of gastric
contents, post-operative nasogastric drainage may be useful.

V. Special Considerations
Laparoscopy

Although laparoscopy can be safely performed on the obese patient, the anesthesiol-
ogist should be cognizant of the systemic changes that accompany the pneumoperitone-
um. These changes are pronounced in obese patients, particularly when in the Trende-
lenburg position. With increased intraabdominal pressure (IAP), systemic vascular re-
sistance proportionally increases. At an IAP < 10 mmHg, a reduction in splanchnic blood
flow results in an increase in venous return, with subsequent increases in cardiac output
and arterial blood pressure. At an TAP > 20 mmHg, however, there is compression of the
inferior vena cava and decreased venous return, resulting in a decreased cardiac output
and arterial blood pressure. During peritoneal insufflation, obese patients have a higher
IAP in the supine and Trendelenburg position compared with lean patients. Increased
IAP from pneumoperitoneum exerts force on the diaphragm, restrictions in diaphragm
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mobility and a reduction in vital capacity. This can lead to an uneven distribution of
ventilation in the lung, and mismatches in ventilation and perfusion, hypoxia, and hy-
percarbia can result. Decreases in arterial oxygenation during laparoscopy was demon-
strated to be proportional to weight, and could not be improved by increasing the tidal
volume or respiratory rate. Absorption of carbon dioxide can worsen the hypercarbia
and acidosis, which can be offset by hyperventilation. Catastrophic complications, in-
cluding gas embolism, pneumothorax, and mediastinal emphysema should always be kept
in mind during laparoscopic procedures.

Obesity and Regional Anesthesia

Regional anesthesia should always be considered, as potential difficult intubations
are avoided. Regional anesthesia techniques may be technically challenging, as natomi-
cal landmarks may be difficult to indentify. Often, longer needles may be required to
perform a regional block. It is highly recommended that ultrasound guidance be used
when performing regional blocks. Furthermore, the spread of local anesthetic is related
to BMI, and the epidural and subarachnoid spaces are decreased. Therefore, it is recom-
mended that for both epidural and intrathecal blocks, the local anesthetic dose be re-
duced by 20-25%.
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Progressive cardiovascular deterioration plays a central role in pathogenesis of
multiple organ failure (MOF) caused by sepsis. Evidence of various cardiac arrhyth-
mias in septic patients has been demonstrated by multiple clinical reports and ob-
servations. Different types tachyarrhythmias in septic critically ill population have
been described.

New onset atrial fibrillation episodes were associated with high mortality rates
and poor patients’ outcome (new episodes of stroke, heart failure, long vasopressor
usage etc.) in critically ill septic patients compared to non-septic persons. Potential
mechanisms of development new cardiac arrhythmias in sepsis are complex and
poor understood. Cardiac arrhythmias in critically ill septic patients are most like
an indicator of severity of preexisting critical illness.
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Introduction

In sepsis both systolic and diastolic biventricular myocardial dysfunction in might be
present [1-12]. Several authors [13-15; 16-20] described autonomic system dysfunction
as a part myocardial dysfunction pathogenesis in systemic inflammatory response syn-
drome. It is characterized by reduction in heart rate variability due to loss of the balance
and attenuation in both sympathetic and vagal signals [15]. In presence of severe proin-
flammatory response in SIRS/Sepsis patients, the cholinergic vagal activity is remarka-
bly overdrived by sympathetic tone resulting increased heart rate in over 24 hour ECG
monitoring [13-16]. Such sepsis-related tachycardia might lead to tachycardia-related
cardiomyopathy and remarkable myocardial dysfunction.

Evidence of various cardiac arrhythmias in septic patients has been demonstrated by
multiple clinical reports and observations [21-25]. Those arrhythmias might be explained
as by autonomic dysfunction, and also by impairment and involvement of cardiac con-
duction system unless to preexisting cardiac comorbidities [26; 27].

In this paper we will focus on clinical features of arrhythmias in septic patients and
potential pathophysiologic mechanism of cardiac conduction system dysfunction.

Prevalence and Risk Factors

The clinical evidence and significance of cardiac arrhythmias as an early sign of sep-
sis were described first by Kirpatrick et al. in 1973 [28]. Since those different types of
supraventricular, ventricular tachyarrhythmiasin septic critically ill population have been
described [21; 29-32]. Most of clinical data has been based on mixed ICU population
investigations and evaluated prevalence of supraventricular cardiac tachycarrhythmias
(8-13.6%) [24; 25; 33-37; 40-44] than ventricular tachycarrhythmias (~ 2%) [40, 43]. Atrial
fibrillation has been demonstrated as a most common arrhythmia associated with sepsis/
septic/shock [36; 37; 41; 44]. Christian et al. [22] investigated mixed ICU population and
showed overall new AF evidence about 5.8% in septic patients. New atrial fibrillation
episodes have been established more frequently in surgical than medical patients (7.7%
vs 5.4%). Salman et al. [37] and Arora et al. [38] have been found that evidence of new
paroxysmal atrial fibrillation is up to 30% of all arrhythmic episodes related to sepsis.
Walkey et al. [24] demonstrated that evidence of new onset AF associated with sepsis
had been suggested in 14% from all hospital-associated events of AF. Risk factors for
developing new onset tachycarrhythmias include preexisting factors (chronic heart fail-
ure, valvular disease, coronary artery disease, endocrine disease etc), acute metabolic dis-
turbances (electrolyte abnormalities — hypophosphatemia, hypomagnesaemia etc.), and
severity of illness (sepsis) and usage of vasopressors [35; 39; 42; 45]. Salman et al. [37]
found strong correlation between paroxysmal atrial fibrillation (PAF) episodes and ad-
vanced age, previous medical history of PAF, high severity illness and lower left ven-
tricular ejection fraction. Christian et al. [22] described advanced age as major risk fac-
tors in septic patients (65 years older) for development atrial fibrillation. Other risk fac-
tors for new onset AF has been related to gender (male), a history of hypertension (16—
17 vs 11) and SOFA score more than 12 during ICU [35; 39; 42; 43].

Epidemiology

Epidemiologically, most of septic patients who developed new atrial fibrillation were
in septic shock [22]. Pneumonia was determined as a most likely source of infection in
septic patients with new atrial fibrillation [22]. Other sources of sepsis were presented
less frequently [22]. Rarely, septic patients had multiple sites of infection [22].
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Meierhenrich et al. [23] and Walkey et al. [24] demonstrated high prevalence of pa-
tients with septic shock. Finally, in large clinical database Walkey et al. [24] showed high
respiratory tract infection prevalence (49%) over other sources of sepsis (urinary 40.3%,
primary bacteremia 32.8%, abdominal 25.4% and skin/soft tissue — 7.9%) in patients
with new onset AF. Gram-positive sepsis associated more frequently (28.4%) with new
onset AF than gram-negative (23.4%) and fungal 1.6 vs 3.6% pathogens [24].

Morbidity and Mortality

New onset atrial fibrillation episodes were associated with high mortality rates in crit-
ically ill septic patients compared to non-septic persons [22-24; 37; 40].

Christian et al. [22] found mortality rate with new AF at 68.8% vs 39.8% in patients
with no arrhythmias. Annane et al. [40] showed mortality rate of 20% of septic persons
(from all ICU patients) had higher in-hospital death rates. Meierhenrich et al. [23] evalu-
ated a mortality rates at in-ICU, at 28 and 60 days. There was a trend towards increase
mortality in arrhythmic individuals with septic shock in ICU mortality (44%) 28 day
mortality (39%) and 60 day mortality (48%) compared to non-shock septic patientswith
AF (15%, 15% and 23% respectively) and septic individuals who maintained sinus rhythm
(22%, 22% and 26% respectively). In the same study it has been demonstrated longer
ICU stay in arrhythmic group rather than those who maintained sinus rhythm and new
onset AF without shock. In Walkey et al. [24] study mortality rates were also higher in
individuals with severe sepsis and new onset AF (56.3%) compared to patients with pre-
existing AF (43.8%) and without new onset AF (38.2%). However, Koyfman et al. [46]
found no difference in ICU mortality rate between septic patients who had previous AF
episodes and patients with no previous past medical history of any cardiac arrhythmias.

New onset AF was found also to correlate with new neurologic compromise. Annane et
al. [40] showed both atrial fibrillation (15%) and ventricular arrhythmias (38%) in general
ICU population has significant correlation with new neurologic events (focal neurological
deficit and diffuse axon injury) compared to patients without arrhythmias (6%). Walkey et
al. [24] showed higher occurrence in-hospital strokes in severe sepsis individuals with new
onset AF (2.6%) compared with preexisting AF (0.57%) and without AF (0.69%).

In recent study Walkey et al. [25] found new-onset AF during sepsis have increased
long-term risks of heart failure, ischemic stroke, and death after discharge from the sep-
sis hospitalization. High risk of ischemic stroke in septic patients with new onset AF was
argued and explained by potential hemodynamic collapse, coagulopathy and inflamma-
tory reaction.

Potential Mechanisms of Cardiac Arrhythmias and
Cardiac Conduction System Dysfunction in Sepsis

As soon as atrial fibrillation is a most frequent heart rate disturbance in septic criti-
cally ill population we will focus on its potential pathophysiological pathways. The de-
velopment of cardiac arrhythmias is associated with evidence of three factors: the ar-
rhythmogenic substrate, the trigger factor and the modulation factors such as autonom-
ic nervous system or inflammation [48]. Triggered activity has been shown in the muscu-
lature of all atrial structures (pulmonary vein, musculature of the coronary sinus, superi-
or vena cava etc.). An imbalance in autonomic nervous system activity, accelerated sym-
pathetic tone/increased adrenergic stimulation has been suggested to be one of respon-
sive mechanisms of development heart disturbances [48-50].
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The significance of inflammatory component in theory of development new atrial
fibrillation events also has been supported by existence strong correlation between
elevation of C-reactive protein, IL-6 and TNF-a blood levels and onset of AF
[54].

Unopposed sustained atrial tachycardia during the sepsis/septic shock will further in-
crease calcium influx through L-type CaZ* channels. With each action potential, Ca2*
enters the cell through L-type Ca2* channels (Calcium (Ca2*) influx through the L-type
Ca?* channels is the main current to produce the plateau phase of the atrial action po-
tential). Increased intracellular calcium load leads to marked shortening of the atrial re-
fractory period and elicited triggered activity. These changes may facilitate the AF mech-
anism [48; 55]. Moreover, recent animal studies data [56-60] showed an enhanced re-
sponse of the L-type calcium current itself to -adrenergic stimulation after endotoxin
application (ventricular myocytes model).

The B-adrenergic stimulation of ICa increased in early 12 h after EDTX (endotoxin)
injection in the rat [60]. A similar finding was obtained in guinea pig hearts as early as
4 h after EDTX injection [59]. These findings might explain high sensitivity of cardiac
pacemaker cells to positive inotropic effect of adrenergic stimulation and most likely de-
velopment new AF episode especially in early septicstage. Abi-Gerges et al. [60] also
showed attenuation of B-adrenergic stimulation effect with a reduction in the apparent
sensitivity on ICa current after 36-h EDTX myocytes’ exposure.

Clinical Strategy in Sepsis-Induced Cardiac Arrhythmias

New onset atrial fibrillation events in septic patients generate different clinical inter-
ests and significance. First, it has to be mentioned as a sign of early septic/SIRS state [21;
29; 41]. Thus, continuous cardiovascular monitoring and simple daily 12-lead ECG might
be extremely helpful in addition to clinical exams and laboratory findings. Evidence of
new AF episode might give us important clinical information about the probability of
on-going sepsis and relevance of ECHO study (assessment of myocardial function), new
cultures and antibiotic strategies and “early-goal directed therapy” decision.

Second, it might to be an important prognostic sign. It is correlated with increasing
mortality and new neurologic events [23; 24; 40]. Thus, keeping it in mind, the heart-rate
variability performance might be become a relevant part of clinical assessment potential-
ly septic patient [15; 61].

The new AF event needs to be treated by electrical (synchronized shock) or phar-
macological (amiodaron etc.) cardioversion. At least, it has to be delayed with avail-
able antiarrhythmic therapy (B-blockers, Ca channel blockers etc.). Amiodarone has
less negative inotropic and proarrhythmic effect and found was single most frequently
used drug for control of tachycarrhythmias [23]. In this large prospective study of
629 ICU patients with septic shock [23] authors presented extremely remarkable treat-
ment data. Amiodarone (36 patients, n=49), digitalis (31 patients), beta blockers
(25 patients) and electrical cardioversion have been used successfully to restore sinus
rhythm.

In contrast, Walkey et al. [62] analyzed initial type of treatment (beta blockers, calci-
um channel-blockers, digoxin, or amiodarone) new onset AF in septic population. They
demonstrated that beta-blockers were associated with better clinical outcomes.

Importantly, the inability to restore sinus rhythm was strongly correlated with ICU
mortality. It has to be well understood that inability to restore sinus rhythm could com-
promise acutely patient’s hemodynamic status and even increase mortality.
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However, the restoration of sinus rhythm in septic patients does not automatically
imply an improvement in clinical outcome.

Conclusions

Management of arrhythmias is undoubtedly one of the major problems in emergency
and critical care medicine associated with worse patients’ prognosis and clinical outcome.
Arrhythmias only rarely appear to be a diagnosis for primary admission to the ICU rather
arrhythmias occur during the ICU stay. Cardiac arrhythmias in critically ill patients are
most like an indicator of severity of preexisting critical illness rather than independent
on-going pathophysiological process.

Drs. Brotfain and Kuts contributed equally to the manuscript.
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Takayasu arteritis represents a chronic, idiopathic and granulomatous vasculi-
tis, presenting itself mainly as panaortitis. Probably autoimmune cell-mediated im-
munity is responsible for the disease. Inflammation commences from the adventi-
tia and progresses to the intima and leads to segmental stenosis, occlusion, dilation
and/or aneurism formation both in children and adults.

The article contains literature analysis and data about clinical observation of a
female patient with Takayasu arteritis.

Key words: Takayasu arteritis, delivery, anesthesia.

Introduction

Takayasu disease was described for the first time in 1856 by W. Savory and A. Kuss-
maer. In 1908, a Japanese ophthalmologist, M. Takayasu, noted changes in the central
retinal artery and lack of pulse on the radial artery in a 21 year old female. In 1948,
K. Shimuzu and K. Sano described in details the clinical features of the disease, that was
further named Takayasu arteritis in 1954 [3]. Takayasu arteritis (pulseless disease, brachio-
cephalic arteritis etc.) — nonspecific aortoarteritis (NAA) is a chronic granulomatous
arteritis that mainly affects the aorta and its main branches. More commonly it affects
the aortic arch, carotid arteries, innominate artery, carotid and subclavian arteries; but
it also may affect the celiac, mesenteric, renal, iliac, coronary and pulmonary arteries.

Granulomatous inflammatory changes start in the adventitia and external layers of
the tunica media [1]. Histology findings are: clusters of lymphocytes, plasma cells and
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reticular cells, and in a lesser degree — neutrophils and giant cells. In late stages, the
granulomas become fibrotic, minor tears appear, the tunica media becomes sclerotic with
evident proliferation of the tunica intima that leads to narrowing of the vessel and
promoting thrombosis [2]. The disease is considered to be rare, spread worldwide, but more
commonly in Japan, where its signs are established in 0.03% of all pathophysiological re-
searches. More than 80% of patients are females, aged between 15 and 40 years old [3].

Classification

Modern classification of the Takayasu arteritis is based on data received from angio-
graphic investigation. Depending on the number of vessels involved, 5 types of the dis-
ease are described [4]:

— Type 1 — branches of the aortic arch;

— Type 2a — ascending aorta, aortic arch and its branches;

— Type 2b — type 2a + thoracic descending aorta;

— Type 3 — thoracic descending aorta, abdominal aorta and / or renal arteries;

— Type 4 — abdominal aorta and/or renal arteries;

— Type 5 — type 2b + type 4.

Etiology

Etiology of this disease is not fully discovered. Mycobacterium tuberculosis as well
as viruses are incriminated as a possible causing factor. But tuberculosis vasculitis (aor-
titis) erosions of the vessel’s walls are characteristic, formation of true and false aneu-
risms, affecting the descending thoracic and abdominal aorta, that does not match the
Takayasu vessel changes. Also, research [5] do not confirm a higher rate of infection with
tuberculosis in patients with NAA.

Pathogenesis

It it thought that auto-allergic reactions start with inflammation of the vasa vaso-
rum. The antigen on the endothelium of vasa vasorum initiates immune reactions. The
number of adhesive molecules on the endothelium rise quickly, large quantities of HLA-
DR are expressed. Blood levels of IL-1, IL-6, TNF-co., IFN-y[2]. The inflammatory infil-
trate is due to CD4+, CD8+, macrophages, natural killer cells, granulocytes, dendritic
cells, and less often due to B lymphocytes and even more seldom by giant cells. Blood
levels of CD4+ and CD8+ T lymphocytes rise, cells that have high intracellular levels of
calcium and high protein-kinase activity. In vitro, these lymphocytes are characterized with
a high blast-transformation reaction and elevated toxicity against human endothelium [2].
Only in 50% of cases, granulomas are formed that consist of B and T lymphocytes, that
have contact with dendritic cells, while granulocytes are placed outside the granuloma [1].

Neovascularization takes place in tunica media and intima. Tunica intima becomes
thicker due to proliferation and migration of myocytes, fibroblasts and proteoglycan ac-
cumulation (mucopolysaccharides) [1]. Fibrotic processes of long duration deprive tuni-
ca media of muscular layers which are replaced by connective tissue that narrow the ves-
sel. If the inflammatory process progresses faster — an aneurism is formed.

Clinical Findings
Clinical picture depends on the stage of the disease. If Takayasu arteritis starts to
develop with the first stage, an acute course of the disease. In this case the disease starts
with general inflammatory signs: low-grade or high-grade fever, joint pain, muscle pain,
headaches, fatigue, weight loss.
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1) First stage — pulse preserved (systemic or early):

— Malaise

— Weight loss

— Low-grade fever

— Joint pain

2) Second stage — active vessel inflammation:

— Pain over the affected vessel

— Subjective symptoms of vascular insufficiency

— Objective symptoms of vascular insufficiency

3) Third stage — stenotic lesions (“burned out disease”, late or occlusive):

— Various symptoms related to vascular insufficiency.

The disease may start with the second or the third stage. In such cases, it is thought
that the disease is subacute and primarily chronic course of the disease. The most com-
mon symptoms associated with stenosis of arterial vessels are: increased weakness of the
arms, headaches, head-spins. More than 50% of patients are diagnosed based on symp-
toms like: murmurs above subclavian and carotid arteries, abdominal aorta; weak or lack
of the pulse on the radial artery; difference in systolic BP (more than 10 mmHg) between
left and right arm. In 10-30% of cases a quite specific symptom is found: pain in the
projection of the affected vessel [7]. Pain in the neck region is called carotidynia, and its
irradiation to the lower jaw or processus mastoideus is possible. Stable burning pain be-
tween the scapulae (and lack of other cause) is referred to thoracic aortalgia, pain in the
abdomen — abdominal aortalgia [6].

Half of the patients are found to have arterial hypertension. The pathogenetical ex-
planation relies in the stenosis of the renal arteries, diminution of the baroreflex response
from the carotid sinus, coarctation of the aorta and of its main branches, ischemia of the
CNS. Renal hypertension develops in 33-83% of cases. The most frequent complications
are: aortic regurgitation, heart failure, neurological symptoms (headaches, postural ver-
tigo, fainting) and ophthalmologic disturbances (sight loss, amaurosis) [1].

More than 70% of patients have different heart lesions.

All types of renal lesions can be divided into 3 groups: ischemic nephropathy, glomer-
ulonephritis and glomerulopathy, amyloidosis [1]:

— Ischemic nephropathy. Renal artery stenosis appears in type I1I, IV and V of Taka-
yasu arteritis with a 25-75% frequency. Renal artery stenosis usually develops in its prox-
imal fragment. Bilateral lesions are possible, this fact must be considered when prescrib-
ing ACE inhibitors. Intra-renal vessel involvement into the disease has been described.
Kidney ischemia leads to diffuse atrophic processes in the glomeruli and tubules, inter-
stitial fibrosis, focal inflammatory infiltration. The kidney gets smaller in size. However,
as a rule, ischemia protects arterioles from significant increase of BP, that is why, arteri-
ole sclerosis in an ischemic kidney is very expressed. In the other kidney we can observe
signs of sclerosis and hyalinosis of arterioles. With time, ischemic nephropathy leads to
chronic kidney disease [1].

— Glomerulonephritis and glomerulopathy. This pathology is quite rare for this
disease. But its appearance speaks for the activity of the immune process and a more
advanced vessel inflammation [7]. More frequently, in Takayasu arteritis, cases of
mesangial proliferative glomerulonephritis have been described. It is important to
note that uremic syndrome is not characteristic for glomerulonephritis and may
be a sign of arterial hypertension and/or ischemic nephropathy in Takayasu arte-
ritis.
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— Amyloidosis. Development of secondary AA-amyloidosis is possible in Takayasu
arteritis. For this specific kidney disease nephrotic syndrome is characteristic. Combina-
tions between AA-amyloidosis and lung fibrosis, refractory arterial hypertension, aortic
regurgitation have been described [1].

Diagnosis

History and physical exam

— Check if pulse is symmetrical on both arms above radial artery;

— Measure BP on both arms and legs;

— Auscultate common carotid arteries, subclavian arteries, abdominal aorta.

Laboratory findings

— Full blood count will most typically show anemia, thrombocytosis. Mild leukocy-
tosis might be present in acute onset of the disease. In most of patients elevated ESR
(erythrocyte sedimentation rate) is noted.

— Urine test is usually unremarkable (in case of renal injury, changes are noted char-
acteristic for each type of disease).

— Biochemical and immunological test may be unremarkable, except C-reactive pro-
tein, which denotes the activity of the inflammatory process.

— An experimental test is appreciating the serum level of metalloproteinase 21d type
(sensibility and specificity is over 90%). Serum metalloproteinase 3 and 9, as well as IL-6
and RANTES pretend to represent new lab markers of the disease’s activity.

Instrumental diagnosis

— Chest X-ray performed during the 3td stage of the disease may show nonspecific
changes [1]:

a) Irregular aortic arch;

b) Calcification line of the aorta;

¢) Narrowing of pulmonary vessels;

d) Dilation of ascending aorta;

e) Cardiomegaly.

— Ultrasound. Duplex scan is one of the easiest way to diagnose vascular involvement in
Takayasu arteritis. It is indispensable in early stages of the disease. In suspected cases of TA
all patients should be performed a duplex scan of the neck vessels. One of the most character-
istic changes is even and concentric vessel narrowing without signs of calcification.

— CT allows to see the thickness of the vessel, observe aneurisms, including dissect-
ing aneurisms, calcification regions, formed thrombi. Transversal images offer a great
precision. Spiral CT with contrast offer the possibility to recreate 2D and 3D images. CT
is necessary in order to monitor the dinamics of intravascular changes of the aorta and
pulmonary arteries. But CT has several flaws:

a) High cost, especially spiral CT;

b) Iodine-containing contrast and radiation;

¢) Bad visualization of medium size vessels (resolution of 1-2 mm).

— Magnetic resonance angiography allows us to see wall thickening of great vessels.
Of great value is investigation with gadolinium. A drawback of this method is its high
cost and poor visualization of vessels with calcification.

— Angiography remains a gold standard for Takayasu arteritis diagnostics. Howev-
er, in the proximate future it might surrender in favor of new, more promising methods
of investigations taking into consideration significant inconveniences of traditional in-
vestigations [1]:
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a) Invasiveness;

b) Usage of large quantities of contrast material;

¢) Impossibility to use in early stages of the disease and mild intravascular inflamma-
tory process;

d) Impossibility to appreciate the type of vascular lesion (inflammatory lesion, calci-
fication or intravascular thrombi);

e) Impossibility to differentiate acute vessel wall lesion and stenotic lesion;

f) The need of supplementary investigations in order to reveal coronary or pulmo-
nary artery lesions.

— In order to decrease the amount of contrast used and to enhance image quality of
small vessels — digital subtraction angiography is used [1]. In several abroad centers this
method has replaced traditional angiography.

— One of the most promising instrumental investigations is positron emission tom-
ography. This noninvasive method offers the possibility to reveal, with great precision,
outbreaks of vessels with granulomatous inflammation, fact that might have fundamen-
tal importance for appreciation of the effectiveness of immune treatment.

Diagnostic Criteria

Takayasu arteritis diagnostics is based on criteria developed by Ishikawa (1988) and
modified by Sharma (1996).

1) Major criteria.

— Involvement of left mid-subclavian artery — most prominent stenosis or occlu-
sion of the mid part of the vessel (1 cm from the proximal orifice of the left vertebral
artery till 3 cm distal to this anatomic region), which can be diagnosed through angio-
graphy.

— Involvement of right mid-subclavian artery — most prominent stenosis or occlu-
sion of the mid part of the vessel (Icm from the proximal orifice of the left vertebral
artery till 3 cm distal to this anatomic region), which can be diagnosed through angio-
graphy.

— Objective and subjective characteristic symptoms in the first month of the disease —
limb limping, lack of pulse or pulse differences in arms, undetectable BP or significant
differences between BP measured in both arms (systolic differences > 10 mmHg), shiv-
ers, neck pain, transitory amaurosis, foggy sight, faints, dyspnea, palpitations.

2) Minor criteria.

— Elevated ESR — elevation > 20 mm/h with no other reason at the moment of dia-
gnosis or proven to happen in anamnesis.

— Tenderness of the carotid artery — unilateral or bilateral pain of the common ca-
rotid artery, revealed through palpation (lack of muscle pain).

— Arterial hypertension — persistent elevated BP > 140/90 mmHg above brachial
artery or > 160/90 mmHg above popliteal artery in patients younger than 40 y. o. or
signs of this type of changes in anamnesis at ages less than 40 y. o.

— Aortal regurgitation — revealed in auscultation, Doppler investigation or angiog-
raphy; or annuloaortic ectasia — revealed through angiography or 2D echocardiogra-
phy.

— Lesion of pulmonary artery — lobar or segmental artery occlusion, or its equiva-
lent, found through angiography or perfusion scintigraphy; stenosis, aneurism, uneven
vessel diameter or any combination of the above mentioned changes in pulmonary ves-
sels, in one or both pulmonary arteries, found at angiography.

76 Kuiniuna anecre3sioJiorisi Ta inTeHcuBHA Tepamisi, Ne 1 (11), 2018 p.



— Lesions of left mid-carotid artery — presence of a more pronounced stenosis or
occlusion in the middle part of the artery, of a 5 cm length, localized 2 cm distal from the
orifice of the artery, found at angiography.

— Lesions of the distal brachiocephalic trunk — presence of a more pronounced ste-
nosis or occlusion in the distal third part of the trunk, found at angiography.

— Lesions of descending thoracic aorta — stenosis, dilation or aneurism, uneven di-
ameter or any combination of the above mentioned changes, found at angiography; pres-
ence only of an uneven diameter is not accepted.

— Lesions of the abdominal aorta — stenosis, dilation or aneurism, uneven diameter
or any combination of the above mentioned changes.

— Lesions of the coronary arteries — proven at angiography in patients younger than
20y. o., in absence of any risk factors (hyperlipidemia and diabetes mellitus).

Presence of 2 major or 1 major and 2 minor criteria, or 4 minor criteria allows to
diagnose Takayasu arteritis (sensitivity and sensibility is over 85%).

Treatment of Takayasu Arteritis in Pregnant Women

Treatment aims to suppress inflammation and exclude vascular insufficiency:

— Glucocorticosteroids;

— Cytostatic agents (if hormonal therapy is ineffective);

— Drugs that aim to dilate vessels and prevent thrombi formation;

— Surgical treatment — in cases of vessel occlusion > 70%. Performed only in non-
active phase of the disease (and absence of clinical features).

Complications and Consequences of Takayasu Arteritis in Pregnant Women

The following complications are possible:

— Preeclampsia — a pregnancy compli- Table 1
cation, characterized through elevated BP, Dynamics of BP, mm Hg
proteinuria, high seizure risk;

. BP
— Post-partum hemorrhage; Date Time
— Stroke (acute blood flow disturbance right arm| left arm

in the brain that leads to brain cell death); 24.06.2017 | 7.45 | 150/60 | 110/80
— Sepsis — acute dysfunction of multiple o )
organs, caused by bacteria in the blood flow. 16.00 | 150/40 | 100/80
25.06.2017 | 8.00 | 150/60 | 80/50

20.00 | 180/60 | 80/50

26.06.2017 [ 7.00 | 140/50 | 90/60
18.00 [ 140/35 [ 90/60

Clinical Case

Female patient V., 26 y. 0., is routinely ad-
mitted on 23.06.2017. Diagnosis: pregnancy
38-39 weeks, second pregnancy, first delivery,

complicated obstetrical anamnesis (1 pregnan- 22.00 | 140/50 | 90/60
cy termination due to medical indications), 27.06.2017 | 7.30 | 150/50 | 110/80
asymmetrical fetus hypotrophy. Nonspecific 1430 | 150/50 | 100/60

aortoarteritis (Takayasu disease), high activi-

ty, type III with lesions of the ascending aor- 28.06.2017 | 7.40 | 150/40 | 110/80

ta, aortic arch, common carotid artery, left 16.00 | 150/50 | 100/60

subclavian artery, brachiocephalic trunk, right 20.00 | 155/50 | 100/60
y .

Dynamic of BP. (Table 1). 22.00 | 160/80 | 80/60
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Delivery plan:

Taking into consideration extra-genital pathology (Takayasu arteritis), high risk of
maternal death, abdominal delivery has been proposed.

24.06.17 Cardiology consult:

The patient has no complaints. Takayasu arteritis has been discovered for the first
time in 2015, during previous pregnancy (which has been terminated at 17-18 weeks due
to medical considerations). Second pregnancy has been monitored by the family doctor
starting with 22nd week. During all pregnancy the patient received:

— Tab. Methylpred — 4 mg;

— Tab. Concor — 2.5 mg;

— Tab. Indapamide — 1,5 mg;

— Tab. Cardiomagnil — 15 mg.

Patient addressed to the Institute of Mother and Child for the first time on the 35
week of pregnancy for consultation and a delivery plan. Patient claims she has been in-
formed about the high risk of severe cardio-vascular complications, including death, but
refused to terminate the pregnancy.

Patient has monitored her BP at home, on her right arm, BP has not exceed levels of
140-145/60 mmHg; left arm BP — 80-60/40 mmHg. Physical exam: fair medical state,
no oedema. Weight — 69 kg; height — 167 cm. Lung auscultation: normal breath sounds,
no crackles. Heart sounds are rhythmic, clear, systolic murmur above the aortic arch.
HR 84 bpm. BP on right arm — 150/60 mmHg, on left hand — 80/60 mmHg.

Diagnosis: Nonspecific aortoarteritis (Takayasu disease), high activity, type III with
lesions of the ascending aorta, aortic arch, common carotid artery, left subclavian ar-
tery, brachiocephalic trunk, right renal artery. Hypertension 2nd-3rd degree. Iron defi-
ciency anemia of 1st degree. Pregnancy 38-39 weeks.

Recommendations:

— Rheumatology consult.

— Ultrasound. Duplex scan of the upper limb vessels and great arteries.

— Examination of the fundus of the eye.

— Echocardiography.

Treatment:

— Tab. Bisoprolol — 5 mg;

— Tab. Methylpred — 4 mg;

— Tab. Cardiomagnil 75 mg;

— Tab. Valerian —t. 1. d.;

27.06.17. Rheumatology consult:

Stop bisoprolol administration (5 mg) 48-72h prior delivery. 27.06.17 — BP 150/50
mmHg on the right arm, 100/60 mmHg on the left hand, HR 96 bpm.

Recommendations: Continue treatment with metoprolol 25 mg twice or three times a
day, under BP and HR control, and dose correction if necessary.

27.06.17. Anesthesiology consult:

General state of the patient — medium severity, no complaints at the moment. BP on
right arm 150/100 mmHg, left arm — 100/60 mmHg. Have been informed about lab tests,
investigations, rheumatology and cardiology consults. Total intravenous anesthesia is
planned. Patient has been informed about possible risks and complications. Anesthesia
risk ASA V.

27.06.17. Echocardiography conclusion: heart chambers not enlarged. Valves are in-
tact, mitral and aortal valve insufficiency of first degree.
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29.06.17. Scheduled C-section was per- Table 2

formed. Hemodynamic Parameters

Prior induction, table 15. tilt was per- -
formed for prophylaxis of aorto-caval com- Right arm Left arm
pression. Time |BP, mmHg | Time | BP, mmHg

Premedication: Atropine 0.1% — 0.5 ml; 920 220/85 9.10 110/65

Solirll)(iexaltfinit.llgionef‘g 1m]g()z)vm Ketamin 9.40 200/90 9.40 118/65
uction: Propofo g, Ketamine 943 210/75 | 9.43 151/88

100 mg, Suxamethonium 100 mg.

After myorelaxation oro-tracheal intu- 9.50 210/110 | 9.50 140/86
bation was performed with N7 tube, no 10.00 125/55 | 10.00 80/60
technical deficiencies. Patient connected to 10.10 145/65 10.10 79158
artificial ventilation in VCV regimen, FiO, 10.45 170/85 10.45 90/60
— 4%, VT = 5550 ml, SpO, = 99-100%,

RR = 12/min, PEEP = 2 cm H,0. Ps =130 95bpm | Ps=90-40 bpm

Anesthesia maintenance: Acurmil —
30 mg, Ketamine 50 mg, Propofol 100 mg,
Phentanyl 0.3 mg in titrated doses, Dexamethasone — 8 mg, Diazepam — 10 mg, Sevoflu-
rane 3-2.5-1.5-1-0.8-0.4-0 vol %, Morphine 10 mg, Ceftazidime — 1g before umbilical
cord clamping, Proserine — 10 mg, Dexketoprofen — 1000 mg.

Perioperative infusion of 1000 ml of Sterofundin, 5 units of oxytocin. Blood loss was
equivalent to 700 ml. Length of surgery was 85 minutes. Intubation was performed dur-
ing adequate spontaneous breathing, after neurologic regain, muscle force return. Post-
operative period evolved without any complications. Following general treatment con-
siderations were applied: infusion therapy, symptomatic treatment (uterotonics, analge-
sia), deep vein thrombosis prophylaxis (2500 UA of Zibor), antibacterial therapy (ceftazi-
dime 1-2 g per day), intestinal stimulation (proserine 0.05% — ml twice per day.

Lab tests revealed results within normal ranges. No complaints regarding cardio-vas-
cular system have not been documented during the entire postoperative period. On day
6, patient was discharged in satisfactory state with recommendations of cardiology and
rheumatology follow-up.

Conclusions

Depending on the type of Takayasu arteritis, vessel lesion might be both unilateral
and bilateral, which is why BP monitoring is mandatory on both arms, and in some cas-
es even on lower limbs.

Hypotension should be avoided until baby extraction.

Taking into consideration high anesthesiological risk — general anesthesia is preferred.
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MPEIYIIPEXIEHUE ITOCJTEOIEPALIMOHHOM BOJIU

IMaTpuk Yomr B penakimonHoii cratbe “Pain” B 1988 r. ¢ BoomymeBieHneM
paccMaTpHUBal KOHLETLNIO YIIPEKAAIONEH aHAITe3UH 110 MTPEJOTBPALIEHHIO MOCIIe-
OTIEPALMOHHON 0O0JIM aHAITeTHKAMH, IPUMEHSBIIMMUCS 10 onepauun. DakTuue-
CKH, UJIesl IPEAOTBpalleHUs XUupypruveckoit 6osu Obuta npemiosxena Crile B “Lan-
cet” B 1913 r., 1 MHOTHE aHECTE3UOJIOTH UCIOJIB30BAIN 3TOT MPUHIUIL, AaBas MOP-
(bUH MM eTUIMH B IpeMeAnKalui. MHOr1e UCTIBITaAHMS, TPOBECHHbIE 0e3 aJleK-
BaTHOM METOJIOJIOTHH, TAJTF COMTOCTaBUMBIE pe3yabTaThl. Kissin B 1996 . 3ameTni,
YTO MOCJICICTBHSI HE BCET]Aa OUEBH/IHBI, & PEaIbHOCTD J0BOJIBHO PA304aPOBHIBACT.
B nocnenHee BpeMsi HECKOJIBKO METaaHAJIN30B, OCHOBAHHBIX HA IyOIMKALUSAX 110
MPaBUIBHON METOJMKE ¥ IIPUMEHEHUIO HOBBIX JIEKAPCTB, OCOOEHHO MHIMOUTOPOB
NDMA-penentopos (gekcrpomeropdaH, KEeTaMUH) 1 MHTHOUTOPOB, 3aBUCUMBIX OT
HAIPSDKEHUS KaJbIUEBbIX KaHAJIOB (rabarneHTHH, nperabajanH), OTKPBIIN HOBbIE
TOPU30HTHI.

Kurouesie ciioBa: 60516, NDMA-penentopsl, mpeMeIuKaius.
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PREVENTION OF POSTOPERATIVE PAIN

Patrick Wall in an Editorial of Pain in 1988 was extremely enthusiastic with the
concept of pre-emptive analgesia, corresponding to the prevention of postopera-
tive pain by analgesics used before surgery. In fact, the prevention of surgical pain
is an old idea, already proposed by Crile in the Lancet in 1913, and many anaesthe-
siologists were utilising this principle giving morphine or pethidine in premedica-
tion. Many trials performed without adequate methodology brought contrasted re-
sults. Kissin in 1996, observed that the effects were not always obvious and the
reality rather disappointing. Recently, several meta-analysis, based upon publica-
tions according to a correct methodology and introducing new drugs especially NDMA
receptors inhibitors (dextrometorphan, ketamine) and inhibitors of voltage-depend-
ant calcium channels (gabapentin, pregabalin) have opened new horizons.

Key words: pain, NDMA-receptors, premedication.

Physiological Bases of Prevention of Postoperative Pain

Surgical pain is mainly the result of an hyperalgesia and allodynia. Compared to a
standard aggression, surgical pain is characterized by an hyperalgesia produced by nox-
ious stimuli and allodynia by innocuous stimuli. Hyperalgesia is the result of a peripher-
al, or primary, and central, or secondary sensitization. In periphery the tissue injury pro-
duces the release from the blood cells (macrophages, polynuclears, mast cells and plate-
lets) of a great number of mediators, the same involved in the inflammatory reaction
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(bradykinin, prostaglandin, histamine, serotonine, cytokin). These substances are respon-
sible for a vasodilatation of capillaries producing an edema and activating the release of
inflammatory mediators. Theses mediators act also on the sympathetic nerves and on
the end terminal or nociceptive fibers Ad and C to produce the nociceptive input, but
also to release some substances such as the substance P, the CGRP and the nitric oxide
(NO) which act on the blood cells creating a feed back mechanism and on the tissues
surrounding the lesion to extend the area of hyperalgesia allodynia. The measurement of
the area of hyperalgesia by a Von Frei’s filament around the skin incision is an appropri-
ate method to assess the efficiency of the prevention of hyperalgesia extension.

The Ad and polymodal C fibers constitute the presynaptic neurones bringing the nocic-
eptive input from the periphery to the dorsal horn of the medulla. At this level the trans-
mission of the nociceptive input is made accross a synapse to the neurones of ascending
pathways. A modulation of the transmission takes place in the dorsal horn due to a great
number of synapses with neurones coming from the periphery transmitting the tactile sen-
sitivity (fibersAo) — sensitive afferentations-, bulbospinal descending inhibiting pathways
5 HT and norepinephrine as mediators, interneurones releasing CCK, GABA, enkepha-
lins, dynorphin, astrocytes and glial cells. All these substances released in the synaptic gap
will modulate the transmission of the nociceptive Input by fixation on their specific recep-
tors lying on the cell membranes of the pre and post synaptic neurones.

The transmission of the nociceptive input is mainly due to the release of glutamate
from the presynaptic neurone in the synaptic gap and the fixation on the NMDA recep-
tor on the post synaptic neurone.

The NMDA receptors are at the level of the post synaptic neurone membrane, linked
to ions channels. The fixation of glutamate on the NMDA receptor moves the magnesi-
um (Mg2) blocking the ion channel and allows the entry of calcium (Ca2) and sodium
(Na) within the postsynaptic neurone modifying its polarity and activating the enzymat-
ic systems. Conversely, NMDA blockers, like ketamine, are able to suppress the perme-
ability of the ions channels and to avoid the activation of the postsynaptic neurone and
the transmission of the nociceptive input.

In the dorsal horn, the modulation of the nociception may be due to physiological
mechanism, implying the release of a great number of mediators and their fixation on
their specific receptors, but also to pharmacological mechanisms such as the fixation of
opioids on the pre and post synaptic opioid receptors. This pharmacological control may
be obtained also by the NMDA receptors blockers such as dextromorphan and keta-
mine, and by a blocker of the voltage-dependant channels, the gabapentin.

Opiods can elicit an increased sensitivity to noxious stimuli due to an opioid induced
hyperalgesia [5; 6] producing an acute tolerance to opioids. The fixation of opioids to
mu-receptors can produce an inhibition of the nociceptive transmission producing a short-
term analgesia. In the same time, the opioids can stimulate the phosphokinase C and
activate NMDA receptors producing the entry of calcium within the post synaptic neu-
rone constituting a facilitating system of nociception, responsible for hyperalgesia and
allodynia on the long term.

The NMDA receptor blockers, dextromorphan and ketamine, could potentiate opio-
ids by their own analgesic effects and by inhibition of the opioids acute tolerance.

A recent publication of Wilder—-Smith Ohg and Arendt—Nielsen L. [7] underlines sever-
al mechanisms possible implying a central sensitization, a descending facilitation and a di-
rect hyperalgesic action by fixation on the mu-receptor, but also a facilitation of the exci-
tatory effect through the GS-coupled mu-opioid receptor and an antiglycinergic action.
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Prevention of the postoperative hyperalgesia

To achieve successful preemptive analgesia, critical principles must be observed. An-
algesia must be enough:

— deep, to block completely the nociceptive process;

— wide, to cover the entire surgical area;

— prolonged, to last throughout surgery including the pre and postoperative period.

Several meta analysis have recently demonstrated the interest of preemptive analge-
sia. Based upon three combined outcomes: reduction of pain scores, analgesic consump-
tion and delay to request rescue analgesic, ONG CKS et al. [8] have retained 66 publica-
tions, gathering 3261 patients. The best efficiency is obtained with epidural analgesia,
followed by the infiltration of local anaesthetics and parenteral AINS. Opioids and
NMDA receptors blockers had a smaller level of proof.

Nevertheless, many publications and several very recent meta-analysis demonstrate
clearly the role of ketamine ant dextromorphan. The classical publication by Stubhaug A. et
al. [9] emphazises the conditions for an efficient use of ketamine: a dosis started before
surgery and an infusion of small doses during surgery continued until 48 hours after sur-
gery. These data have been confirmed by the publications of Argiriadou et al. [10] dem-
onstrating a lack of statitistical significance between a single dose of ketamine and a pla-
cebo, and conversely a significant difference between repeated doses versus a single dose
in term of VAS score and rescue dosis of diclofenac consumption. The Mc¢ Cartney et al.
meta-analysis [4] shows clear preventive effects of dextromorphan and ketamine but failed
to demonstrate an efficacy of magnesium. An other meta-analysis by Elia and Tramer
[11] based upon 53 randomised trials, 2839 patients, according to Oxford criteria of va-
lidity, confirms a reduction of pain scores, of cumulative morphine consumption and a
low incidence of ketamine related adverse effects.

Similar results have been observed with a unique preoperative oral gabapentin dose
of 1200 mg which decreases pain score, opioid consumption and morphine associated
side effects. Turan et al. in spinal surgery [12] and in post hysterectomy pain [13] have
demonstrated a statisticaly significant decrease respectively in morphine and tramadol
consumption in patients receiving oral gabapentin 1200 mg, one hour before surgery.

In a more recent publication, Turan et al. [14] have modified the protocol, adding the
same dose of gabapentin 24 and 48 hours after surgery. These data have been confirmed
by several publications [15] but a sufficient dose of gabapentin seems necessary to be
efficient [16]. The combination with a COX2 inhibitor, such rofecoxib, is superior to ei-
ther single agent [17] and could be considered in favour of the balanced analgesia.

A New Challenge for Preemptive Analgesia:
the Control of Chronic Neuropathic Surgical Pain

Postoperative chronic pain can correspond to various mechanisms: deafferentation,
such as the phantom limb pain, causalgia, with complex regional pain syndromes, but
more frequently, pain associated with tissue and nerve lesions. These chronic neuropath-
ic postoperative pains are often underestimated due to a lack of long-term follow-up of
the patients by the anaesthesiologist.

A systematic clinical assessment is necessary several months after surgery. Until now,
few trials have demonstrated a possible reduction of secondary hyperalgesia, and the only
publication from De Kock et al. [18] has emphazised a positive effect of spinal clonidine
at six months. The chronic post surgical neuropathic pain seems frequent mainly in tho-
racic surgery and mastectomy, but also is many other frequent surgical processes such as
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cholecystectomy, herniorraphy, abdominoperineal resection, vasectomy, menisectomy...
Recent publications of Kehlet et al. [19] precise the risk faction and prevention of per-
sistent post surgical pain.

Additional investigations on the epidemiology of the post surgical persistent pain in vari-
ous types of surgery are necessary to evaluate more accurately the incidence evaluated to 10—
50% of the patients, with severe chronic pain in about 2.10% of these patients. A simplified
questionnaire (DN4) proposed by Bouhaissira et al. [20] should be useful to make a screen-
ing of the patients during the months and years following surgery. This important entity of
chronic pain needs more investigations for identification of patients at risk, for diagnostic of
persistent pain and for multimodal pharmacological treatment and prevention.

Prevention of postoperative pain has a long background, a strong evidence for theo-
retical support and a wide field of development with mechanisms based therapies.
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PYKOBOJICTBO JJIAd INOSICHUYHOI'O CUMITATUYECKOI'O BJO-
KA IIOJ YJIbTPA3BYKOBBIM KOHTPOJIEM. KIMHUYECKUI CTYYAI

Bitok nosichnunoro cummnatudeckoro ranrms (LSGB) oTHocuTCs K 0HOMY U3
WHBA3UBHBIX METO/IOB, KOTOPBIN HCIOIB3YETCsl B ICUSHUN XPOHUIECKO OO, a TaK-
JKe B PYTUX CUTYALUAX. ITOT THIT OJIOKA BBIMOIHIETCS ¢ MTOMOIIBIO (DIIOPOCKOIIHH.
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B nocnenHee aecsTUIeTHE MIMPOKOE PACIPOCTPAHEHHE YIbTPACOHOTpadUH TIPUBO-
JUT K BHEAPEHHUIO 3TOTO METO/A B PErMOHATIBHYIO AHECTE3UIO ¢ OCIabIeHueM Jpy-
TMX METOJIOB BBISIBIICHUS! HEPBOB U HEPBHBIX CIUIETEHUI. YIIbTpa3ByKoBoe n300pa-
JKEHHE TaK)Ke MOXET OBITh PeaIn30BaHO B CUMITATHYECKUX OJlokax. B aToii craThe
IIPUBOJUTCS ONMCAHKE TPEX CITy4aeB, B KOTOPBIX yIbTPA3ByKOBAsk HABUTALMS HCTIONb-
3oBastack Bo BpeMsi LSGB. Onucanue BkimrouaeT B ce0st MeTO OJ10YHOM MPOLIEAY P
B JieTassix ¢ yueroM conoanaromuu LSGB u MmeTogoB BBeeHus uribl. Bo Bcex atux
CITydasix ICHTU(UKALS MecTa BBEJICHHS aHECTE3UPYIOIIEro CPeACTBa Obljla BO3MOX-
Ha ¢ yJIbTPa3ByKOBOW HaBuramueil. ABTops! yrBepxkaaror, uro LSGB nox ynbrpa-
3BYKOBOI HaBUTALIMel MOKET UCIOIb30BATHCS Y MALIMEHTOB BMECTO (hIIFOOPOCKOITNH
MIPH YCIIOBUM XOPOIIEH BU3YyaIN3aIlMi aHATOMUYECKUX CTPYKTYD.
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ULTRASOUND-GUIDANCE LUMBAR SYMPATHETIC GANGLION
BLOCK. CASE REPORT

Lumbar sympathetic ganglion block (LSGB) belongs to one of the invasive meth-
ods which is used in the chronic pain treatment as well as in other situations. This
type of block is done with the help of floroscopy. In the last decade, the widely
spread of ultrasonography leads to the implementation of this method in regional
anesthesia with subside of other methods of nerves and nerve plexuses identifica-
tion. Ultrasound (US) imaging can also be implemented in sympathetic blocks. In
this article, there is a description of three cases in which US guidance has been used
during LSGB. The description includes the method of block procedure in details
with taking into account the sonoanatomy of LSPB and techniques of administra-
tion of needle. In all of those cases, identification of administration site of anes-
thetic drug was possible with US. Authors claim, that LSGB under US guidance
can be used in patients instead of the use of fluoroscopy under the condition of
good visiualaization of anatomical structures.

Key words: lumbar sympathetic ganglion block, shamrock-method, sympathet-
ic block, ultrasound-guidance.

Introduction

Lumbar sympathetic ganglion block (LSGB) is performed in vascular surgery to im-
prove blood circulation, by frostbite, in the treatment of chronic pain in the lower extremi-
ties [1; 2; 7]. Traditionally so-called C-arm fluoroscopy or computed tomography is used
for LSGB [7; 10]. The above imaging methods have some disadvantages to which belongs
the availability of the apparatus and the exposure of the patient to radiation [11]. The broad
implementation of ultrasonography refers not only regional anesthesia but also pain medi-
cine [8]. Based on the lumbar plexus block technique with the so-called Shamrock Block [6]
method, it is possible to visualize the anterolateral surface of the lumbar vertebrae where
the sympathetic lumbar ganglion is located [4]. Moreover, the visualization of the needle
insertion is possible with Shamrock method [4]. The aim of this case of LSGB is to assess
the feasibility of using ultrasound guidance for LSGB.

Methods

Case Ne 1. Patient 1.24 was qualified for LSGB due to generalized hyperhydrosis with
particularly excessive sweating of both feet preventing the patient from normal function-

Clinical Anesthesiology & Intensive Care, N 1 (11), 2018 87



ing in society, decreasing the quality of life, worsening the patient’s mental state. The
patient was treated pharmacologically for many years (ointments, oral medications).
LSGB was performed with 0.15% — 6.0 ml ropivacaine on the right side. The next day,
two-sided bilateral LSGB was performed with 0.1% — 6.0 ml of ropivacaine for each
side. After 4 weeks, two-sided LSGB was performed with a mixture of 97% — 4.0 ml of
ethanol with 1% — 2.0 ml of ropivacaine per side. The procedures went without compli-
cations. After each procedure after 24 hours, redness, increased heat, dryness of both
feet were recorded. After 48 hours, persistent dryness of both feet and a slight degree of
redness were observed.

Case Ne 2. The patient aged 46 was in the Intensive Care Unit with out-of-hospital
cardiac arrest in the course of acute coronary syndrome with concurrent symptoms of
frostbite. During the stay, stabilization of vital functions with full return of conscious-
ness was observed. On the 5th day of stay there were signs of ischemia of both limbs in
the absence of clinical and additional symptoms of the distributive shock. The cyanosis
of both lower limbs was observed in the distal part of the lower leg and cold feet. Ultra-
sound with Doppler revealed present flow in the anterior arteries and dorsal foot on both
sides. Angio-CT of the lower limbs arteries did not reveal stenosis in the proximal and
distal arteries of the lower limbs. The vascular surgeon suggested to perform a bilateral
LSGB. Two-sided LSGB was performed on the left and right side. After 30 minutes, red-
ness and increased warmth of both feet occured and persisted over the next days. During
further stay, perfusion disorders in the lower extremities have not been documented.

Case Ne 3. Patient 1.32, a type II complex regional pain syndrome (CRPS) was diag-
nosed. The pharmacological and non-pharmacological methods of treatment used so far
have not been effective. There has been persistent burning pain, allodynia, and hyperalge-
sia in the lower limbs, especially on the left side, which has persisted for several months.
Twice left LSGB was performed 48 hours apart with 0.1% 6.0 ml ropivacaine. After 24 hours
from the implementation of the second LSGB, pain relief was reduced from 8 to 2 points
on the NRS scale, hyperalgesia subsided. The patient was offered a repeat series of LSGB
with ropivacaine after 4 weeks. In addition, the possibility of neurolysis of the sympathetic
lumbar plexus has been reported. She consented to the continuation of further interven-
tional treatment but did not report to the hospital within the prescribed period.

Results

In all three cases, the block was performed as follows. All patients gave informed
consent for LSGB. Patients also expressed their written consent to the publication of
data on the implementation of the blockade. During the procedure, intravenous access,
standard monitoring and access to the LAST (Local Anesthetic Systemic Toxicity) treat-
ment set were provided. In a sterile condition on the healthy side, an E-Saote or BK-
Medical Flex Focus 400 scan was performed using a convex probe 3MHz in the trans-
verse axis. The probe was applied immediately above the iliac crest in the axillary medial
line. In this position, three layers of the anterior abdominal wall muscle and the trans-
verse fascia were shown as an extension of the abdominal transverse muscle.

Next, the ultrasound probe was moved backwards to reveal the quadratus lumborum
muscle located medially to the transverse fascia. The aim of the ultrasound pre-assesss-
ment was to visualize the anatomical structures of the L3-L4 vertebral body with the
transverse processes, quadratus lumborum muscle, psoas muscle, erector spine muscle,
which form a view of the shape of clover as described by A. Sauter [4; 6]. The lumbar
plexus was located inside the psoas muscle as confirmed by a neurostimulator. The lower
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pole of the kidney and the liver on the right side are shown by the slight tilting of the
probe upwards [6]. The abdominal aorta and the inferior cava vein were visible anterior-
ly to the vertebral body of L3 and L4. Special attention was paid to the visualization of
the boundary between psoas muscle and the retroperitoneal space located in the immedi-
ate vicinity of the anterolateral surface of L3 and L4 vertebral body. Insertion point of
the echogenic needle (Stimuplex Ultra 360, BBraun Melsungen AB, 10 or 15 cm) was
8 cm laterally from the midline at L3/L4 (Fig. 1). Then, the needle was directed medially.
Additionally, the needle was connected to the Stimuplex HNS12 neurostimulator, I —
1.5-0.6 mA, f-2Hz, 0.1 msec to identify the lumbar plexus with quadricepse femoral
muscle twiching. After identification of the lumbar plexus, the needle was redirected in
the anteromedial direction. The end-point of the needle was localized on the anterolater-
al surface of the L3 vertebral body (Fig. 2). After the aspiration test, 0.1% — 6.0 ropi-
vacaine solution or ethanol solution with ropivacaine was administered.

The blood supply of the foots, body temperature of the blocked limb, the degree of dry-
ness of the foot was assessed after performing of LSGB. The temperature of the blocked limb
was assessed by measuring on 1 toe of the foot with the Draeger Infinity Delta XL temper-
aturk skin probe 1.5M reusable. The measurement was made before the block, after 30 min-
utes and after 2 hours after the lock was made. The difference in the 1 foot temperature be-
fore and after the block was 2.1, 2.2 and 2.2 degree Celsius after 30 minutes; after 2 hours:
2.2, 2.3, 3.4 degree Celsius. The assessment of the perivertebral structure visualization, needle
visualization and local anesthetic spreading during block was carried out using a 4-point Likert
scale [9], where 0 point — not visible structure, 1point — hardly visible, 2 points — well
visible, 3 points — very well visible. The results are presented in Table 1.

Discussion

Sympathetic nerve blocks for many decades remain the interventional methods of
choice in the treatment of chronic pain and minimall invasive treatment of other diseases
[3; 11]. In the present moment it becomes possible to perform this kind of blocks using
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Fig. 1. Performing of the LSGB

Clinical Anesthesiology & Intensive Care, N 1 (11), 2018 89



Spread of LA

Fig. 2. US-imaging during LSGB. Transverse process is not visible. Note, that slight
tilting of the US probe removes transverse process from the needle trajectory. Arrow-
path of the needle: A — aorta; QLM — quadratus lumborum muscle; ESM — erector
spinae muscle; PM — psoas muscle; VB — vertebral body; LA — local anesthetic

ultrasound-guidance [2]. The sympathetic Table 1
ganglion in the lumbar region and the lum- Ultrasound Visibility of
bar plexus nerve [9] are in close proximity Different Structures

to each other. In the last decade, the pos- During LSGB (Likert scale)

terior ultrasound-guide approach of the
lumbar plexus nerve has been described in
detail [6; 9]. By the lumbar plexus nerve
block, the tip of the needle should be lo- Erector spinae muscle
cated in the medial posterior part of the
psoas muscle close to the antero-lateral
surface of the L3-1L4 vertebral body [1; 8;
11; 12]. This method is used in traumatic-

Case
N2

Z
Z
W

Qudratus lumborum muscle
Psoas muscle
Transversus process L3

orthopedic surgery to block nerves com- Vertebral body L3
ing out of the lumbar plexus: femoral Abdominal aorta
nerve, obturator nerve, lateral cutaneous Vena cava inferior
femoral nerve [6]. Tip of the needle
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The Shamrock — method becomes the
basis for the implementation of LSGB [6].

Spreading of LA
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Various LSGB approaches with the use of ultrasonography have been described in the
literature: sagital paramedical access [8], translateral access [9].

Prevention of intravascular administration and local anesthetic systemic toxicity re-
action plays an important role in LGSB, because sympathetic trunk in the lumbar region
lies very close to big vesselss: on the right side there is a inferior vena cava and the ab-
dominal aorta on the left side [5]. In addition, there are lumbar arteries within the psoas
muscle. Ji H. Hong and the authors [13] showed a high (12.5%) percentage of intravascu-
lar administration of contrast agent during LSGB. The aspiration test and fluorography
are methods that prevent intravascular injection. The authors conclude that the aspira-
tion test and direct fluoroscopy have a low sensitivity of 40.7% and 70.4% respectevely.
In our study, Color Doppler was used to perform LGSB, because it helps to identify the
abdominal aorta, the inferior vena cava and sometimes to visualize smaller vessels. Real-
time visualization of the end of the needle, spread of the local anesthetic during adminis-
tration, lack of exposure to radiation are undoubted advantages of ultrasonography in
comparison with the application of radiological control by LGSB. C. E. Alexander and
the authors believe [3], that the most specific sign of an effective sympathetic blockade is
an increase in temperature by 2-3 degrees Celsius after blocking. In our study, the change
in the leg temperature was above 2 degrees. It should be emphasized that the visualiza-
tion of perivertebral structures, shaft of the needle and the spreading of local anesthetic
during performing of the block were satisfactory and amounted 2-3 points in the Likert
scale [9]. One of the limitations of our report is a small numer of procedures to reveal.

Ultrasound guidance LGSB can be used as an alternative to radiological control or
computed tomography, avoiding exposure to the radiation, gives the possibility of real-
time visualization of muscle structures, including anterior fascia of psoas muscle, verte-
bral body, large vessels, tip of the needle and local anesthetic spreading [12]. Further
prospective randomized trials are needed to determine the suitability, efficacy and safety
of Ultrasound guidance LGSB.

Kuro4oBi ci10Ba: monepexoByii CAMITATUYHUN TAHTTIO3HAH OJI0K, METOT TPHIHUCTHH-
Ka, CHMITATUYHUH OJIOK, yIbTPa3ByKOBE KEPyBaHHSI.
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OIIbIT BHEAPEHUS CUMYJIALHIMOHHOI'O OBYUEHUS U YHUBEP-
CAJBHOI'O MOAXOJA K OLHEHKE, PACITO3SHABAHUIO U CTABUJIU-
3ALIUU JKU3HEYT'POKAIOIINX COCTOSSHUI V TETEN

Llesab cTaTb — MPEICTABUTH OMBIT BHEAPEHUS B METUIIMHCKHAI 00pa30BaTeNb-
HBIN IpoHeCcC CUMYIIAIIMOHHBIX METOIOB O6yquI/IH 1 YHHUBEPCAJIBHOTO ITOAXO0Ja K
OBICTPOH OLICHKE, PACIIO3HABAHUIO M CTAOMIN3ALINN )KU3HEYTPOXKAIOIIUX COCTOSI-
HUH 1 00CyIUTh TPOOIEMHBIE BOIIPOCHI.

MatepuaJjibl 1 MeTObI. ABTOpaMU MPEICTABJICH OIBIT BHEIPEHUSI TIOJIXOI0B K
OIICHKE, PACIIO3HABAHUIO U CTAOMIN3aIMN HEOTJIOKHBIX COCTOSIHUI y JeTel ¢ uc-
MMOJT30BaHUEM UMUTAIIMIOHHBIX METO/IOB O0yUCHHS.

Pei}yﬂbTaTLI. BHG]IpCHI/Ie CUMYJIAOIUOHHBIX METOJ0B O6yquI/IH u yHI/I(bI/ILII/IpO-
BAaHHOTO MMOAX0/Ia K OIIEHKE, PACIIO3HABAHUIO M CTAOWIIN3AIINN HEOTIIOKHBIX COCTO-
SIHUM y 1eTel MOBBIIIAEeT yPOBEHb YAOBIETBOPEHHOCTH YUEOHBIM IIPOLIECCOM Y CTY-
JIEHTOB ¥ Bpauei, 3pPpekTUBHO popMHUpyeT 3HAHUS, IICUXOMOTOPHBIE U MOBE/ICH-
YecKHe HAaBBIKU. BHeapeHne CUMYISIIIMOHHOTO O0y4YeHMs TpeOyeT pelleHus psiaa
y4eOHO-METONYECKIX U OPTaHU3ALMOHHBIX BOIIPOCOB M MHTETPAITNN B paMKax
OI[HOﬁ JUCIHHUITIINHBI 1 Me)K[IPICL[Hl'[J'[HHapHOﬁ UHTCTpaliuu.

BoiBoapl. [11s 3(1JcbeKTI/IBHoro OBJIAJICHUST HABBIKAMHU HEOTJIOKHOM ITOMOIIHU Jie-
TSIM, COTJIACHO MEXIYHApOJIHBIM CTaHIapTaM, HEOOXOAMMO BHEAPSITH CUMYJISIIN-
OHHBIE METO/IbI U yueOHBIE MPOTPAMMBI ACCOIMAIIHI CIICIIMATTUCTOB Pa3BUTHIX CTPAH.
IIpu 0OyyeHnM CTYAEHTOB 1IeJIECOO0PA3HO YIeNATh BHUMAaHIE TEXHUKE BBIITOTHE-
HUS HanboJltee BaKHBIX MPAKTUIECKUX HABBIKOB 10 AITOPUTMaM. Y HHTEPHOB HYX-
HO CbOpMI/IpOB’dTB OCHOBBI KOM'dHI[HOfI p’dGOTBI 1 KOMMYHHKalluu. Bpaan Iean-
ATPUYCCKUX CHGHI/I&HI}HOCTCﬁ CIICAYCT KaXXAbIC IIATH JICT OOHOBJIATEL 3HAHUS U pak-
TUYECKHE HABBIKM OKAa3aHUS HEOTJIOXKHOM IIOMOIIX U COBEPUICHCTBOBATH HABBIKU
KOMaHIHOM paboThl U pabOTHI C COBPEMEHHBIM 000PYIOBAHHIEM.

KuiroueBble cjioBa: HEOTIIOKHAS TOMOIIb IETSIM, TPAKTHUYECKHE HABBIKH, CUMY-
TAIMOHHOE O0yUYeHHe.
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EXPERIENCE OF THE IMPLEMENTATION OF SIMULATION LEARN-
ING AND A UNIVERSAL APPROACH TO ASSESSING, RECOGNIZING
AND STABILIZING LIFE-THREATENING CONDITIONS IN CHILDREN

The purpose of the article is to present the experience of introducing simulation
training methods and a universal approach to rapid assessment, recognition and
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stabilization of life-threatening states in the medical educational process, and to
discuss problematic issues.

Materials and methods. The authors presented the experience of introducing
approaches to the assessment, recognition and stabilization of emergency condi-
tions in children using imitation teaching methods.

Results. The introduction of simulation training methods and a unified approach
to the assessment, recognition and stabilization of emergency conditions in chil-
dren raises the level of satisfaction with the learning process of students and doc-
tors. The training course forms both new knowledge, and psychomotor and behavio-
ral skills of providing emergency care to children. Introduction of simulation train-
ing causes a number of educational and methodological and organizational issues
and requires integration both within the framework of one discipline and interdis-
ciplinary integration.

Conclusions. Simulative training in emergency and emergency care for children
demonstrates significant advantages over traditional forms of training. When im-
plementing simulation training, it is necessary to use internationally recognized train-
ing programs. A training course on the evaluation, recognition and stabilization of
emergency conditions in children is a good example of this approach. When teach-
ing students, it is advisable to pay attention to the technique of performing the most
important practical skills on algorithms. Interns need to form the basis of team-
work and communication. Physicians of pediatric specialties should update every
five years the knowledge and practical skills of providing emergency care and im-
prove their teamwork skills and work with modern equipment.

Key words: emergency care for children, practical skills, simulation learning.

Beryn

AmnaJi3 3BepHEeHb J10 BiJlijieHb HeBiakiamaHoi gonmomoru CIIA y 2008-2014 pp.
IToKa3aB, IO TSKKI CTaHU, SKI 3aTPOKYIOTh JKUTTIO TUTHHU BikoMm g0 18 pokis, cro-
crepirarotbes y 1721-2020 Bunaakax Ha | MITH IUTSYOTO HAacelleHHs Ha pik. HalOinpim
MOLIMPEHUMH TSDKKUMH CTaHAMH € CEpHO3HI 3aXBOpIOBaHHs opraHiB auxanus i [THC
Ta cenruilemis. AHadinakcis Oyna 3apeectpoBana y 101-249 Bunaakax Ha 1 MiH au-
TSYOTO HaceJIeHHs Ha pik. 3a nepioja 3 2008 o 2014 pp. BigMivanocs BiporijgHe 301ib-
IIEHHS YaCTOTH 3aXBOPIOBAHb, 1[0 3aTPOXKYIOTH KUTTIO JUTUHH, a4 BUITAAKKA aHadimak-
cii 30impmmnucs Ha 147 % [1]. I1pu upbomy OyJI0 JOBEACHO: SIKIIO TSHKKUN CTAH MPU3BIB
JIO 3yIIUHKU Ceplis, BAXKUBAIOTH 32 MEXaMHM JIIKYBaJIbHUX 3aKJaaiB TUbKH 4-13 % ni-
Teil, a B rocmitalibHuX ymoBax — 27 % [2]. OTxe, HAA3BUYAHO BaXJIMBO, 10O yCi
Jikapi, ki HaJalTh JOTIOMOTY AITSIM, BOJIOAIIA HABUYKAMHU €KCTPEHOI Ta HEeBIIKIAI-
HOI JIOIIOMOTH, 110 3aI100IraloTh 3yIUHII JUXAHHS 1 CEPIEBOT TISTbHOCTI, a TAKOXK yMUIN
MIPOBOJUTH ceplieBo-liereHeBy peaHiMaiiito (CJIP). ToMy nmuTaHHSM €KCTpPEHOI Ta He-
BIAKITAAHOI TOTIOMOTH JITSIM y TIpOrpaMi 10- Ta MICISTUIIIOMHOI METUIHOI OCBITH He-
OOXiJTHO MPUAUISITH yBary.

Bucoxki BUMOTH 10 SIKOCTI MIATOTOBKH JIIKapiB, 0OMEXEHI MOKIUBOCTI BIIIIPAIILOBY-
BATHU MPAKTUYHI HABUYKU HAJJAHHS €KCTPEHOT Ta HeBIIKJIAIHOI JOTIOMOTH Ha TMAIll€EHTaX,
0COOJIMBO JIUTSAYOTO BIKY, MIJBUIIEHA yBara JI0 MUTaHb OE3MEKU METUYHOI JOTIOMOTH JIJIs
MAaIE€HTIB 1 MEIUYHOTO MEPCOHAY, a TAKOX JOTPUMAHHS €THUYHUX HOPM IPHUBEIH 10
HOBOI MapaJuTrMy MEAUYHOI OCBITH — BHKOPHUCTAHHS IMITAIIIHHUX METOIIB HaBYaAHHS.
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CumyJsiiliHe HaBYaHHS — 1€ METO/ JI0- Ta MICASIUIUIOMHOI MJATOTOBKH JIiKapiB (a He
TEXHOJIOTIs1), CIPSMOBAaHUI Ha HAOyTTS a00 BIOCKOHAJICHHS pEalbHOTO JOCBIAY IIJIS-
XOM MOJIETIOBAHHSI CUTYaIlil, 110 1MepeadavaroTh IHTEPAKTUBHY JisSIIbHICTh YUHS 1 3aHY-
peHHs oro B HAOJIMKEHE 10 peabHOCTI cepepoBuiie. Lle mTyuHe CTBOpEHHS 3a JOTO-
MOT0I0 Cy4aCHUX TEXHOJIOTIH KIIIHIYHUX CUTYyallil, [0 TOTPeOyIOTh IHCIIEHYBAHHS IPO-
1ecy HaJaHHs Mequ4HOi tonomord [3]. Lleit MmeTon HaBYaHHS € epeKTUBHUM IHCTPYMEH-
TOM HAOyTTS Ta MIATPUMKHU IMI3HABAIBHUX, TEXHIYHMUX 1 MOBEAIHKOBMX HABUUYOK, HEOO-
XITHUX TS HaaHHS €KCTPEHOI Ta HeBIAKIIaJHOI JOITOMOTH MIiTSM YCiX BIKOBUX KaTETo-
piii [4].

BaxMBUM acriekToM MiATOTOBKYU Ta MiJIBUINEHHS KBasTiikallii jJikapiB € BUOIp mpo-
TOTHITY PEKOMEHJAIlIN 3 HaJaHHsI MeUYHOI goromoru. B Ykpaini TpuBae mpoiiec po3-
pOOKH MEIUKO-TEXHOJOTIUHUX JOKYMEHTIB 31 CTaHIapTHU3alll MEAMYHOI IONIOMOTH Ha
3acajax M0Ka30Boi MeauiuHu. [ 3a0e3MneyeHHs] Cy4acHUX, HAyKOBO OOTPYHTOBAHUX
MIIXO/IB 10 HAJAHHS MEIUYHOI JOTIOMOTH PEKOMEHOBAHO BUKOPHCTOBYBATH MOpPa-
HUKH (KJTIHIYHI MPOTOKOJIM) MPOBIIHUX acollialiii (axiBiliB PO3BUHEHUX KpaiH CBITY 1
BcecBiTHBROT Opranizaiiii oxopoHu 310poB’s [5].

V CIIIA i eBporneiichKkiX KpaiHaX ICHYIOTh HaBYaIbHI KYpCH, PO3pOOJIeH] JIJIsl BIIPO-
Ba/DKEHHSI HACTAHOB 1 KIIIHIYHUX IIPOTOKOJIIB, 3aCHOBAHUX Ha MPUHIIMITAX JJOKA30BOC-
Ti, IO JOIUILHO BUKOPUCTOBYBATH MPOTOTHUIIH Y JIO- Ta MICISIAITIOMHOMY HaBUaHHI
MennuHUX (axiBiiB B Ykpaini. [Ipuknam Takoro nmpototuny — Kypc American Heart
Association (AHA) i American Academy of Pediatrics (AAP) “Pediatric Emergency
Assessment, Recognition and Stabilization” (PEARS®) [6]. Metoro kypcy PEARS® € mo-
KpalaHHs SKOCTI MEIUYHOI JOTIOMOTH JIITSAM Y TSHKKOMY CTaHi, 110 PUBOAUTH /10 TOJIiII-
HIeHHs1 pe3ynbTaTiB. Januii kypc OyB cTBOpeHHi Ha OcHOBI nmopaanuka AHA 2010 p.
“International Consensus on Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care Science With Treatment Recommendations” i BpaxoBye OHOBJIE-
Hi pexoMenzaiii AHA 2015 p. [7]. HaBuanbuuii kypc PEARS® nornomarae megnaHum
MpaniBHUKaM PO3BUBATU 3HAHHS Ta HABUYKH, HEOOXITHI ISl MPOBEJICHHS €KCTPEHOI
OIIIHKU Ta MOYATKOBOI CTAa0UTI3aI] TSHKKOXBOPUX JiTEH OYb-IKOT0 BIKY, MEPEBaAXKHO
3 pecmipaTOPHUMH Ta HUPKYISATOPHUMU pO3iIagaMu. s mMBHIKOI OLIHKY CTAHY BH-
KOPHCTOBYIOTh HAMOUTBII BUCOKOUYTIUBI (BUCOKOCTIEIU(DiIUuHI) CHMIITOMH, a BUOIp Me-
TOMIB JIIKYBaHHS TSOKKOXBOPHUX AiTel 0a3yeThes Ha HasIBHIM HayKOBil iHpopMalii mpo
iXHIO TepamneBTUUYHY e(EeKTUBHICTh 1 BpaxoBy€e HACTiiHICTh pekoMeHaiiii. PEARS®
HaBYa€ CTYJIEHTIB 1 JIIKAPiB, SIK PO3IMI3HATHU TSKKI pecripaTopHi posiaau (MHEBMOHis,
OOCTPYKIIiSl IUXATbHUX HNUISIXIB PI3HOTO reHe3y), IOK Pi3HOTO I'eHe3y, 3yNMUHKY TUXaH-
HsI Ta CEPLIEBOI JTISUTHHOCTI, & TAKOX HAJIATH BIIMOBIIHY KOPOTKOYACHY JIONTIOMOTY, JIOKH
JUTHHA He Oynme crabinmizoBaHa abo mepeBefcHa A0 BIAMIJICHHS IHTEHCHBHOI Teparii.
Lle#t kypc TakoX 1a€ MOXKIUBICTh PO3BUBATH KOHIICIIIIIO KOMaHIHOI POOOTH 1 KOMY-
HIKaIii.

Meta CTaTTI — ONIPWIIOJHUTH JOCBIJI BIPOBA/DKEHHS B MEIMYHUI OCBITHII TIpoIiec
CUMYJISIIIIMHUX METOIB HAaBYaHHS i YHIBEPCAIBHOTO MiAXOAY A0 IIBUAKOI OLIHKH, PO3-
Mi3HaABaHHS Ta CcTaduIi3alii CTaHIB, 0 3arPOXKYIOTh KHUTTIO JUTHHHU, Ta OOTOBOPUTH
MPOOIEMHI TUTAHHS.
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Marepiann Ta MeTOIH AOCTiKEHHS

1 HaBUAHHS CTYJICHTIB, IHTEPHIB 1 JIKapiB HABMUOK HAaJaHHS €KCTPEHOI Ta HeBi/-
KJIaJTHOT TOTTOMOTH IIPH KPUTHUHUX CTaHAaX y JIiTei Ha 0a3i kadeapu MporeeBTHKY Tie-
miaTpii OmechKOoTro HAIIOHAIPHOTO MEAUYHOT'O YHIBEPCHUTETY CTBOPEHO CUMYJISALIHHUN
KJIAC, OCHAIICHUI CyYaCHUMH BHCOKOPECATICTHYHIMY MaHEKEHAMU-CUMYJIIITOpaMH i Oa-
raTOUUTHOBUMU NEMIATPUYHUMHU cUMYISITOpamMu Gpipmu-BupodHuka Gaumard. 3a 2017 p.
786 cTyneHTiB 1 158 mikapiB MpOMILIN HABYAHHS Y CUMYJISAIIIITHOMY KJaci.

Pe3yabTaTn nociigkeHHs Ta ix o0ropopeHHs

VY pobounx nporpamax mucruting «Ilemiatpis» Ha IV ta V xypcax Oyio BUALIEHO
1o 6 HAaBYAIBHUX TOJMH Ha TeMy «HeBinKIIaiHi CTaHu y memiaTpii» Juist poOOTH CTy/ICH-
TiB y cuMmyIsiiiiHomy kiaci, e 30 % po6odoro yacy — TeopeTH4Ha miarotroska, a 70 %
— NPaKTUYHE OBOJIOAIHHS HABUYKAMM MEAMYHOI TONIOMOTH 3 BUKOPUCTAHHAM CUMYJIS-
LiiHuX MeTtoniB HaB4aHHS. CtyneHTH IV Kypcy BHBUYAIM OCHOBHI NMPUHIUIN OILIIHKH,
posmi3HaBaHHS Ta cTadimi3alii HEeBIAKIAIHUX CTAHIB y JiTeH 3a HABYAIBHUM KYypCOM
PEARS® (3 ypaxyBaHHSM HaI[iOHATbHHUX YHI(DIKOBAHUX KIIIHIYHUX MPOTOKOJIIB EKCTpE-
HOI Ta HEBIAKJIAIHOI JOMOMOTrHY i oHOBJIeHUX pekomenaaiiin AHA momo CJIP Ta HeBin-
KJIaJHOI JTOTIOMOTH IIPH CEPLEBO-CYAUHHHUX 3aXBOproBaHHAX Bix 2015 p.) Ta HaBUUKHU
CJIP, mpoXiTHOCTI AMXaJIbHUX NUISIXiB, aJITOPUTM JOTIOMOTH IMpH aHA(DITAKTUIHOMY
moky. CtyneHTu V Kypcy OIaHOBYBAJIM OCHOBHU IIOYATKOBOI Ta peaHiMaliifHOl JOIIOMO-
'l HOBOHAPOJDKEHUM, 10 0a3yI0ThCs Ha MaTepiail HaB4aibHOro Kypcy AHA it AAP
«PeaHimalliss HOBOHAPODKEHUX» (3 YPaxyBaHHSIM PeKOMeHIalliii YHi(DIKOBAHOTO KITIHIYHO-
ro potokoiy «IlouatkoBa, peaHiMalliiiHA Ta MiC/IIpeaHiMalliiiHa I0IoMOra HOBOHAPO-
JDKEHUM B YKpaiHi») Ta IpaKTHYHI HABUYKH 32 aJITOPUTMOM MEPBUHHOI peaHiMallii HO-
BOHAPOJDKEHUX JUIs TiTed > 32 Tmxk. recramii [7-10]. s mikapiB pi3HUX cHemiaabHOC-
TeH, AKi HAAAI0Th MEPBUHHY, CIELialli30BaHy 1 BUCOKOCIELIaIi30BaHy J0IIOMOTY HOBO-
HAPOPKEHUM 1 TITSIM, PO3pOOJICHO IIUKJI TEMATUYHOTO BJIOCKOHaeHHs « HeBigkiaaHi cra-
HU B TleiaTpii Ta HEOHATOJOTI» (36 HABYAIIBHUX T'OJIMH), Y X0/ SIKOTO Takox 70 % Ha-
BUYAJILHUX TOJIUH BIIIBOJUTHCS JUISl pOOOTH HAa CTUMYJISITOpaX-MaHEKEeHAaX 3a CIIEHAPIsIMHU
3 BignmpamoBaHHIM HaBUUOoK CJIP, cTBOpEeHHS MPOXiIMHOCTI IUXaJIbHUX MUISAXIB, CTAOLTI-
3alii cTaHy AUTHUHU MPH PI3HUX BUAAX IIOKY 1 pecrmipaTopHUX po3iaidis, a 30 % — Ha
0OroBOPEHHS TEOPETUYHOI'O MaTepiay.

TeopernuHa yacTUHA 3aHATTS U1 cTyaeHTiB [V kypcey 1 JlikapiB neaiaTpuyHMX clie-
ialIbHOCTEH BKITIOYAIa BCTYITHY JICKIIIIO, IO 3HAHOMUTH 3 TPUHITUIIAMHU OLIIHKH, PO3-
Mmi3HABaHHS i cTabimi3alil TSHKKUX CTaHIB 3 BUKOPUCTAHHAM MmiaxoaiB Kypcy PEARS®.
Lleit xypc eMOHCTpY€e NPUHIUIIOBO HOBUN, HAYKOBO OOIPYHTOBAHMI MiAXiA A0 IO-
PSIAKY Aii MeaquuHuX (paxiBIiB TPU HAJIAHHI IOTIOMOTH JUTHHI Y KPUTUYHOMY 200 TsDK-
KOMY CTaHI B MepIili CeKYH/IU, XBUJIMHK 200 TOJAUHU 3 MOMEHTY BUSIBJIEHHS /10 CTa01Ti-
3amii crany abo nepenadi AUTHUHU CIEIHAICTy 3 eKCTPEHOI a00 HeBIKIaAHOI Meany-
HOI JJonoMoTH. Po3mi3HaBaHHS CTaHIB, IO 3aTPOKYIOTh KUTTIO JIUTHHH, 3IHCHIOETh-
Csl IIJIIXOM TTOCIIIOBHUX KPOKiB: 1) MoYaTKoBa OIliHKA (TepIie BpakeHHs); 2) MepBUH-
Ha ominka — ABCDE; 3) BropunHna o1rinka — SAMPLE (1a6:. 1). BussienHs Ha Oyab-
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Tabnuys 1

AJIrOpuTM OIIHKH, PO3Mi3HABAHHS TA cTadimi3aii craHis,
110 3arpoKYHOTh KUTTH TUTHHH

IMoyaTkoBa oniHKa — nepuie BpaKeHHs

OuiHUTH NPOTAroM KiJIbKOX CEKYH]L
(oaHOYACHO)

it (3a HeoOXigHOCTI)

CBiZOMiCTb, HASIBHICTb IUXaHHS
Ta cepUeBOT MisIbHOCTI, KOJIIp LIKipH

CepleBo-JiereHeBa peaHimatlis

IlepBunna ouinka — ABCDE
(MpoBOAMTHCS, SIKILO AMTHHA Pearye, € cepueBa AislJIbHICTb i AUXaHHS)

OuiHUTH IIBUAKO

i (3a HeoOXiaHOCTI)

A (airway) — OLHKa NPOXiTHOCTi AUXaJib-
HUX LUIAXIB

CTBOpEHHSI MPOXiTHOCTI AMXATbHUX ILISXiB

B (Breathing) — oniHka quxaHHs:

— 4acToTa JUXaHHS;

— IUXaJbHI 3ycuus;

— BTATHEHHS AUISHOK Py IHOT KIIITKH;

— JUXaJbHI LIYMH i IPOBEICHHS INXAHHS;
— Sp02

Mowuitopunr SpO,

BeHTWIALIis JIEreHiB 3a JOMOMOI'OI0 MilllKa
i Mmacku / inrassuist 100 % KucHIO uepes3 Macky

MenukameHTH:

— [HransLis axpeHaiy;

— rmokokoptukoctepoin (I'KC) npu kpymi;
— iHransuig caab0yTamosy npu OpoHXianbHii
00CTpyKLIT;

— I'KC npwu 6poHxianbHiit acTmi;

— aHTUOIOTUK MPH MHEBMOHIT

C (circulation) — owiHka UMPKYIALIT:
— 4acToTa CePLEBUX CKOPOUCHB;
— LEHTpaIbHUI Ta nepuepuaHuii mysbc;

— KarliJisipHe HANOBHEHHS (CUMIITOM «0i-
JI0T TUTSAMIY );

— KoJIip i TemmepaTypa LWKipu;
— apTepiajbHUl THCK

["opu30HTaIbHE MONOKEHHS (3 MiAHATUMHU
HOTaMH)

[nransuis 100 % KucH0 yepe3 Macky
3abe3neunTy BEHO3HUI 10CTYyN

Bosntocue BBeneHHs pinnHu (dizionoriuHuii
po3uuH abo po3unH Pinrepa 20 mi/kr)

VYkpuTH Ta 3irpiTi a0 PO3KPUTH AUTHHY
[1pu aHadinakTHUHOMY ILOKY:

— NMPUNMHUTH Ail0 TpUrepa;

— aJIpeHajliH BHY TPIlIHLOM S30BO;

— H;-6noxkarop i 'KC 3a nokazaHHsiMu

D (disability) — HeBpooriuyHa o1iHKa:

— mkana AVPU (Alert, Voice, Pain,
Unresponsible);

— HasIBHICTb Cy/IOM;
— piBeHb IJIIOKO3U B KPOBI;
— 3iHuLi

be3neune nosokeHHs Tina
[TpoTrcynomuuii npenapar

20 % pO34MH IIIOKO3HM BHY TPIllIHLOBEHHO/
TJIFOKAaroH MpH TinorikeMii

VYBeneHHS 30H1a y LUTYHOK
I'KC npu o3Hakax HaOpsAKY MO3KY

E (exposure (etc.)) — inme:
— TemIeparypa Tina;
— BHCHUII Ha LIKipi;

— TpaBMH Ta iHIIi 03HAKK

AHTHIIpETHK
[Tpu meHiHrokokuemii antTudiotnk i 'KC
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Saxinuenns maon. 1

Bropunna ouinka — SAMPLE

S (signs and symptoms) — 03HaKHW i CHMIITOMH 33 JTaHUMU (Di3MKATLHOTO 00CTEKEHHS

A (allergies) — aneprosioriunuii aHamMmHe3

M (medications) — npuiioM MeAMKAMEHTIB Mij 4ac TaHOTO 3aXBOPIOBaHHS

P (past medical history) — aHamHe3 XxBopoou

L (last meal) — ocrtanHiit mpuiiom ki

E (events leading to presentation) — mopii, 1110 MPU3BENU 10 HACTAHHS AAHOTO CTaHY

SIKOMY eTari 00CTeXeHHs 3arpO3IUBOI 03HAKHM NOTPedye HeralHUX Iifl 3 TMOJAIBIIO0
OIIHKOIO iX e(peKTUBHOCTI Ta MPOJIOBKEHHSIM OIIHKU CTAHY 33 TPUHIIUIIOM «OIlIHKA —
PO3Mi3HABAHHS — BTPYUYaHHS.

[MpakTryHa YacTMHA HABYAaHHS OIIHII, PO3MI3HABAHHIO 1 cTabimi3amii cTaHiB, 110
3arpOKYIOTh JKUTTIO IUTHHH, 3 BAKOPUCTAHHIM miaxoiB kypcy PEARS® Bkiouae oBo-
JIOIIHHS TPAKTUYHUMH HABUYKAMH 3 BUKOPUCTAHHSM IMITAIlIHHUX METO/IB. 3a po3-
pOOJICHUMH KITIHIYHUMH CIICHAPISIMU 34 TOTIOMOTOI0 KOMIT' FOTepa CUMYIISIIIHHOMY Ma-
HEKEeHY 331al0ThCS 3MIHU CTaHY 1 (Pi310JOTIUHUX MTapaMeTpiB (4aCTOTa CepLEBUX CKO-
pOYEHb, TUXAHHS, IUXAIbHI IIYyMH, CyIOMH, KOJIp IIKipH, peakuii 3iHUIb Ha CBITIIO,
apTepiainbuuii TUCK, caTypallis, EKI tomo). CtyneHT abo jikap MOBUHEH BUKOHATHU
BCI €Tamnu OI[IHKHU, PO3II3HATH MATOJIOTIYHI CTAHU Ta 1HCIIEHYBATU PeaIbHUN MPOIIEC
HaJIaHHS MEJIMYHOT JIOTIOMOTH. 3BOPOTHA PEAKIIisl CHMYJISIIIITHOTO MaHEeKeHa MOIEITIO-
€THCSI 3AJICKHO BiJl TOTO, MPABUIBHO YN XUOHO BUKOHYIOTHCS BTPYYaHHS 3a IEBHUMN
yac, TOOTO BiIOYBAETHCS MpsIME OIIHIOBAHHS il 0cOOU, sIKa HABYAETHCS, 1O HE I0-
TpeOye J10/IaTKOBUX IHTEpIpETAalliil 1 KoMeHTapiB. Ha OUIbI mpocTrX 6araTouijibOBUX
MeIIATPUIHUX CUMYIISITOPAX BIAIPAIbOBYIOTHCS MOTOPHI HABUYKH CTBOPEHHS MPOXiJI-
HocTi quxanpHux nuraxis 1 CJIP.

V pe3yiabTaTi TAKOTO MiJIXOJY CTYACHTH (CIyXadi) 3aCBOOIOTh CUCTEMHUI TIX1JT 10
OIIIHKH, PO3Mi3HABAaHHS Ta cTabIi3allii cTaHiB, IO 3aTPOKYIOTh KUTTIO TUTHHH, ITPaK-
truHi HaBuuku CJIP, cTBOpeHHS MPOXIMHOCTI QUXAJbHUX IUISIXIB, 2 TAKOX aJITOPUT-
MU i, HEOOXITHUX JIJIs 3a1100IraHHs 3yMUHII JIMXaHHS Ta CePIIeBOT TisUIbHOCTI Yy TIe/Ti-
ATPUYHOTO MAIlIEHTA MIPU TAKUX CTAHAX, SIK TSOKKI PECIiPATOPHI Ta IUPKYIISITOPHI PO3-
TaJu.

Vci cTyieHTH 1 J1iKapi, sIKi IPaIfoBaId y CAMYJISIIIHHOMY KJTacl, BiI3HAYATIN BUCOKHIA
PIBEHBb PEaTiCTUYHOCTI CUMYJIAIINHOTO HaBUaHHS 1 BUCOKY €(DEKTHBHICTH 3aKPIILICHHS
TEOPETUYHHX 3HAHb IIPU OTHOYACHOMY (POPMYBaHHI IICHXOMOTOPHUX HaBUUOK. CTyHeHTH
BHCJIOBITIOBAJIN MTOOAKAHHS 301TBIINTH KUTBKICTh HABYAIBHUX TOJUH 3 BUKOPUCTAHHSIM
MaHEKEHIB-CUMYJISITOPIB 1 pO3LIMPUTH Tepellik MPaKTUYHUX HaBUUOK. Jlikapi BiA3HAYAIH,
IO CUMYJISIIIIHE HABYAHHS JOJA€ BICBHEHOCTI Ta 3HIKYE PU3UK IMOMWIOK. BoHM Ta-
KO TOBOPWJIM IPO HEOOXIJHICTh PEryJISIPHOI MEeperiIrOTOBKH HABUYOK HEBIIKIIATHOT
JIOTIOMOTH JTITSIM Y 3B’SI3KY 3 TIEPETIISIIOM KITIHIYHUX ITPOTOKOJIIB 1 BTPATOIO 3HAHB 1 IICH-
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XOMOTOPHHX PEaKIiid 3 4aCOM y THX BHITIaJIKaxX, KOJIM HEBIKIIAHA JOIIOMOTa HE € py-
THUHHOIO pOOOTOI0.

CTBOpEHHS 1 MOYATOK pOOOTU CUMYJISIIIHHOTO KJlacy — 1€ CKJIaJHUM mpolec,
10 CYIPOBOJKYEThCS OaraTbMa BUKJIMKAMHU IS BUKIAJAIIbKOIO KOJNEKTHUBY, Ta-
KUMU K HEOOXiHICTh 3aCBOIOBATH HOBE BUCOKOTEXHOJIOTIUHE 00IaJHAHHS, BUBYA-
TH TOHKOIII CYMDKHUX JUCIHIUIIH, CTBOPIOBATH HOBI KJIIHIYHI CLIeHapii Ta pealic-
TUYHE HABKOJIMIITHE CEPETOBUIIE IS IX 1HCIIEHYBaHHS, 3aCBOIOBATH HOBI IMe1aroriyHi
MiIXOJM 10 HaBYAHHS, BJOCKOHAJIOBATH HABMYKH KOMYHIKaIlil, OCHOBU KOMaH/I-
HO1 pobOTH TOIIIO.

Excrpena Ta HeBinkiIajHa Teparist — 1ie chepa MeIUIUHM, J1e U1l BUOOPY TepareB-
TUYHUX MIAXO/IB JIy’Ke BAXIJIMBI HAYKOBI JIOKA3H, SIKI OHOBIIIOIOTHCS perynspHo. Tak, y
2017 p. ony6mikoBaHo International Consensus on Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care Science With Treatment Recommendations Summary,
y SIKOMY HIeThCS TIPO T€, IO MOYNHAETHCS MPAKTUYHO Oe3MepepBHUIN OTJIS] HAYKOBUX
JIAHUX 1IOJI0 CEPLEBO-JIETeHEeBOI peaHiMallii, SIKUi 3aMIHIOE TTOTIEPEHIN I ITUPIUHUHN [TUK-
JIOBU MiJXiJ J0 mpoueaypu oopodku ganux. Ormsa 2017 p. BKiIOYaE, y TOMY UYHUCHI,
nepiaTpuunuit kouceHcyc 13 CJIP 1 HeBiIKIJIaHOT IOMTOMOTH MIPU CEPIIEBO-CYIMHHUX 3a-
xBoproBaHHsx [11].

[IInpoke BpoBayKEHHS CUMYJITSALINHUX METO/IB HABYAHHS B MEIMUHY OCBITY TTOTpe-
Oye po3B’s3aHHS HU3KU METOAMYHHX ITPOOJIEM, TAKUX SIK CTBOPEHHSI TUIIOBUX MPOTrpam
y Macmradbax kpainu i podouux rnporpam Ha kademapax, po3poOka HACKPI3HUX MPOrpam
3aCBOEHHS HABUYOK HA CUMYIIATOPAaX 1 MaHEKeHaX Ha JOJUIUIOMHOMY eTalll Ta B iHTep-
HATypi, OOTOBOPEHHS MUTAHb MUKIUCIMILIIHAPHOI iHTerpalii, BUOOPY MPOTOTHITIB Ha-
BUYAJIbHUX KYPCIB TOIIIO.

V CBITI TpUBa€ IUCKYCis, K YaCTO HEOOXITHO OHOBIIIOBATH 3HAHHS 3 HEBIIKJIATHOI
JIOTIOMOTH Ha MICISIUIIIOMHOMY eTari. Tak, B orJisiii OHOBJIeHUX pekoMmenaanii AHA
Bix 2015 p. cTBEpIKYETHCS, IO ITIPOBEAEHHS LUKIIB NepeniAroToBku 3 nutans CJIP
Ta HEBIAKIIAJHOI JOMOMOTH IIPU CEPLEBO-CYINHHUX 3aXBOPIOBAHHIX KOXHI ABA POKHU
HE € onTUMabHUM. J1j151 0Ci0, SIKi 3 BEJIMKOIO HMOBIPHICTIO MOXYTh 3ITKHYTHUCS 13 3y-
MUHKOIO Ceplis, TOIMUIBHO YacTillle MPOBOAUTH HABYAHHS 3 MIITPUMKH KUTTETISIIBHO-
CTi Ta IHTEHCUBHOI Teparii» [7]. Ha Hamry mymMKy, Ij1s TikapiB, sSKi HaTarOTh TICPBUHHY
JIOTIOMOTY JIITSM, IeJiaTPUUHYy CIIeliaji30BaHy i BUCOKOCIIEIiali30BaHy JOMOMOTY,
WMOBIpPHO, CJIiI BBAXAaTH JIOCTATHIM (POPMYBaHHSI HABUUOK E€KCTPEHOI Ta HEBIAKIIAJI-
HOI JJOITOMOTHY Ha JIOJUIUIOMHOMY €Tarli Ta Py HaBYaHHI B iHTepHATYpi. [lam qouiab-
HO IIPOBOJIUTH TMEPEMiITOTOBKY JIIKAPIB OJMH pa3 Ha I1’SITh POKIB, a IIPU aTecTallii Bpa-
XOBYBATH MPOXOKEHHS TAKOTO KypCy.

IcropuyHO CMMYITSIIIIHI METOIM HABUAHHS Y CBITI pO3BUBAIIKCS Y TBOX HATIPSIMAX —
BJIOCKOHAJIEHHSI TEXHIKU BOJIOJIIHHS OKPEMHUMH MPAKTUYHUMH HABUYKAMH Ta BJJOCKOHA-
JICHHSI KOMYHIKaIiil 1 komanauoi poodotu [12]. Ha Hammy gymKky, Ha JOAMIUIOMHOMY €Ta-
i CTYIEHTH MOBUHHI IMOETAIHO 3aCBOIOBATH AJTOPUTMU Aiid 1 HopMyBaTH MaHyaJbHi
HAaBUUYKH. B iIHTEpHATYpl HEOOXiTHO O3HAMOMHUTHUCS 3 OCHOBAMH KOMaHJHOI poOOTH Ta
BJIOCKOHAJIIOBATH HEOOXIJIHI ICUXOMOTOPHI HABUUYKH, & TAKOXX 3aCBOIOBATH HABUYKHU
po6oTH 3 00aTHAHHSIM TS JIIKYBaHHS TSDKKHUX PECIIpaTOPHUX 1 CEPIIEBO-CYTMHHUX 3a-
XBOpIOBaHb y jiTel. [1ig yac mic/siIUIIOMHOT0 HaBYaHHS OCHOBHHUH aKIIEHT MOTPiOHO
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poOuTtH Ha epeKTHBHIN KOMaHIHIA poOOTI B KPUTHIHUX CUTYAIlisIX, HABUIKAX PO3ITOIi-
JIy poJiel y KOMaH/i Ta KOMYHIKaIlii, a TaK0X 3aKpIIUTIOBaTH (OHOBIIFOBATH) HABUYKH
6e3mepepBHOI «OLIHKH — PO3Mi3HABAHHS — BTPYYaHHS» MIPH KPUTHYHUX CTAHAX 1 BMIHHSI
BUKOPHUCTOBYBATH 00JIaTHAHHS.

BucnoBkn

CumysiiiiHe HaBYaHHSI HABUYOK €KCTPEHOT Ta HEeBIIKIATHOI TOIOMOTH JIiTSAM Jie-
MOHCTPYE CYTTEBI IIepeBary nepes] TpaauliiHuMu popMaMu HaB4YaHHS. [1pu BripoBa-
JOKCHHI CUMYIISIIIHUMX METOJIIB HEOOX1THO BUKOPUCTOBYBATH MIXKHAPOJHO BHU3HAHI
HaBYaJbHI IPOrpaMu, IPHUKIAJIOM IOTO € HABYAIBHUN KypcC 3 IMeIiaTPUIHOI OIIHKH,
pO3mi3HaBaHHS Ta cTaOLII3aIlil HEBIJIKIAHUX CTAHIB Y AITeH. YIIPOBAJKEHHS CUMYJIsI-
LiHHOTO0 HABYAHHS MOTPedye PO3B’SI3aHHS HU3KU HABYAJIbHO-METOJUYHUX 1 OpraHiza-
uiiHUX mpoodiieM. Ha qoauniioMHOMy eTarni JOUIBHO MPUIUISITH yBAary TEXHIIl BUKO-
HaHHS HAWOIBIII BXKJIMBUX HABUYOK 3a aJITOPUTMAMH, B IHTEPHIB — (HOPMYBaTH OC-
HOBH KOMAHJTHOT pOOOTH Ta KOMYHIKallii, y JIKapiB MeaiaTpUIHUX CIeIiaTbHOCTeH —
KOJKHI II'ITh POKIB OHOBIJIIOBATH 3HAHHS Ta NPAKTUYHI HABUUYKU HEBIAKIAIHOI JOIO-
MOTH, BJIOCKOHATIOBATH HABUYKU KOMaHIHOI poOOTH Ta poOOTH i3 Cy4acHUM 00Iai-
HaHHSM.

Konduaikr inTepeciB. ABTOpH 3asBISIOTH PO BIACYTHICTH OyIb-SKOTO KOH(IIIKTY iH-
TEpECIB MPH IMiATOTOBII 1€l CTATTI.

KuirouoBi ciioBa: HeBijKIa Ha JOTIOMOTa JITSAM, MPAKTUYHI HABUYKH, CUMYJISAINT Ha-
BYAHHS.
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ABTOpam
To authors

TMTPABWJIA IMTIATOTOBKU CTATEM J10 ) KYPHAJTY
«KIITHIYHA AHECTE3IOJIOTTA TA IHTEHCUBHA TEPAIIIS»

1. ¥V xypHan «KJtiHIUHA aHECTe310J10Tisl Ta IHTEHCUBHA Tepartis» MmyOJIiKyIOThCS TeO-
pEeTHYHI i OTJISAOBI CTATTI, SIKi BIIOOPAKAIOTH BAXKIIMBI JIOCSTHEHHSI HAYKH, MIJICYMKH 3a-
BEPIIEHUX OPUTIHAIBHUX KJIHIYHUX 1 €KCIIEPUMEHTAIIBHUX JIOCII/HKEHb, OCHOBHI Pe3yJib-
TaTH JUCEPTALINHUX POOIT 3 MEAUIIMHU, 4 TAKOXK MAaTepiajd MEMOPIAIBHOTO XapaKTepy.

2. J1o po3riisity mpuiiMatoThest TpoOJIEeMHI CTaTTI 3araibHUM 00csiroM 10 10 cTopiHOK,
orsiiu — J10 15 cTOpiHOK, OpUriHAJIBHI JOCITIPKEHHS i 1HII Buau crateit — a0 10 cro-
PIHOK, KOPOTKI MOBITOMJIEHHS] — J0 2—3 CTOPIHOK.

3. He npuiimMaroThest CTATTI, SIKi Bo)Ke OyJIM HAJPYKOBAHI B IHIIUX BUJAHHAX a00 3a-
MPOIMOHOBAHI 10 MyOiKalii KiIbKOM BUJaHHSM BOJIHOYAC, a TAKOX poOOTH, SIKi 3a
CBOEIO CYTHICTIO € TIEPEPOOKOIO OMyOJIIKOBAHUX PaHillle CTaTel 1 He MICTATH HOBOTO
HAyKOBOTO MaTepialy abo HOBOrO HAYKOBOT'O OCMUCIICHHSI BXKE BITOMOr0 MaTepialy.

4. Y xypHaIl IpYKYIOThCS MaTepiaiy 3a TAKUMU PYyOPUKAMHU:

1) opUTiHAJIBHI TOCITIIKESHHS;

2) mpo0JieMu aHeCcTe310JI0Tii Ta IHTEHCUBHOI Tepaltii;

3) KITIHIYHI BUITAIKH;

4) eKCriepUMEeHTaJIbHA aHECTE310JI0Tis;

5) ornsau,;

6) MaTepiaiu 3’i3/1iB, KOHTpECiB, KOH(DEpeHIIii;

7) mpobieMu MEIMYHOI OCBITH, MIITOTOBKHU Ta MEPEMiITOTOBKU KA IPiB;
8) roBinei.

5. CTaTTs HAACUIIAETHCS 10 Pelaklii y ABOX NPUMIpHUKAX, MIAMUCAHUX yciMa aBTO-
pamu. CBOIMH MiANMCAMU aBTOPHU apaHTYIOTh, 110 CTATTIO HAIIUCAHO 3 JOTPUMAHHSAM
MPaBWI MiJITOTOBKY cTaTel 10 xypHany «KiriHiuHa aHecTe310JI0Tis Ta IHTEHCUBHA Tepa-
Mis», EKCIIEPUMEHTAIbHI Ta KJIIHIUHI TOCTIDKEHHS OyJIM BUKOHAHI BIAMOBIIHO 10 MiXKHA-
POIHMX €TUYHUX HOPM HAYKOBHX TOCII/DKEHb, a TAKOXK HAJAI0Th PEAAKIIi MpaBo Ha my0-
JHKAIIO CTATTI y )KypHAJTi, pO3MIIIIEHHs il Ta MaTepialliB MO0 Hel Ha CAlTi XKYpHAITY 1 B
iHImMX mkepenax. OKpeMo J0Ja€eThes MiANKUCcaHa yciMa aBTopaMu [lexmapatiis momo opu-
TIHAJIBHOCTI TEKCTY CTATTi (AUB. moaaTok o [Ipaswr).

6. CTatTTi BITYM3HSHUX aBTOPIB CYIIPOBOIKYIOTHCSA HAIIPABIICHHSIM J0 PEeIaKIIii, 3aBi-
30BaHUM IIIAMKUCOM KepiBHHUKA Ta MEYaTKOIO YCTAHOBH, [I¢ BUKOHAHO POOOTY, a TAKOK
€KCIIEPTHUM BUCHOBKOM, 1110 JO3BOJISIE BIIKPUTY MyOIIKAIIiIO.

7. SIKIO y CTATTI BAKOPUCTAHO MAaTEPiaJin, SIKI € IHTEJIEKTYaIbHOIO BJIACHICTIO KITBKOX
oprasizaiiii, siki paiiie He myOJIiKyBaJIUCs, aBTOP Ma€ OJIEPIKATH JI03BLIT HA IX myOITiKa-
1iF0 KOKHOI 3 IIMX OpraHi3alliil i Ha/licinaTu HOTo pa3oM 31 CTATTEIO.

8. TekCT APYKYeThCs uepe3 MIBTOPa iHTepBaia HA CTAHAAPTHOMY MAIIMHOIMCHOMY
apkymri (IIMpPUHA MOJIB: JIIBOrO, BEPXHHOTO Ta HIDKHBOLO IO 2 CM, IPaBOro —
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1 em) mpudrom Times New Roman (Cyr) po3mipom 14 nmynkTiB. CTOpiHKa TEKCTY I10-
BUHHA MICTUTH He OutbIie 30 psiiKiB.

9. MoBa craTeit — ykpaiHChbKa JUIsl BITUYM3HSHHUX aBTOPIB, pOCiiicbka i aHTiiichKa
— JUISl aBTOPIB 3 HIIUX KpaiH.

10. Marepian cTaTTi Mae OyTH BUKJIAJCHO 33 TAKOIO CXEMOTO:

1) ingexc YK;

2) iHILIaJ¥ Ta TPi3BUIIE aBTOpa (aBTOPIB);

3) Ha3Ba CTATTI;

4) noBHa Ha3Ba YCTAHOBH (YCTAHOB), JIe BUKOHAHO pOOOTY, MICTO, KpaiHa;

5) mocTaHOBKa MPOOJIEMH y 3arajiIbHOMY BUIJIS/I Ta 11 3B 130K 13 Ba)KJIMBUMU Ha-
YKOBUMHU Ta TPAKTUYHUMHU 3aBJIAHHSIMU;

6) aHai3 OCTAHHIX JOCIIPKEHD 1 MyOJIiKalliif, B IKMX 3aI109aTKOBAHO PO3B’sI3aH-
HsI JIaHOT TPOOJIeMH 1 Ha SIKi CITUPAETHCSI ABTOP;

7) BUIUICHHS HE pO3B’SI3aHUX PaHillle YACTHH 3aTrallbHOT MPOOIJIEMH, IKHM MTPUCBSI-
YYETHCSI CTATTS;

8) popMyIIIOBaHHS METH CTATTI (ITOCTAHOBKA 3aBAAHHS);

9) BUKJIaJ]] OCHOBHOTO MaTepially JTOCIIKEHHS 3 IOBHUM OOTPYHTYBAHHSIM OTpPH-
MaHHX HAYKOBHX PE3YJIbTATIB;

10) BUCHOBKH 3 JTAHOTO JTOCII/PKEHHS 1 IEPCIIEKTUBH MOJIATIBIINX PO3POOOK Y IIbOMY
HAIPsIMI;

11) mitepartypa;

12) nBa pe3toMe — pociiicbkoro MoBoto obcsirom 600-800 npykoBanux 3HaKiB (0,45
CTOPIHKM) U aHIiicbkoi0 obcsirom 10 1200-1800 npykoBanux 3HakiB (1 cTopiHka)
3a Takoro cxemoro: iHjekc Y /K, iHimianu Ta npi3Buiie aBTopa (aBTOpiB), Ha3Ba CTATTI,
TEKCT pe3ioMe, KITFOUOBI cj1oBa (He OUIbIIe 1'SITH).

11. Pe3roMe Mae KOPOTKO IMMOBTOPIOBATH CTPYKTYPY CTATTi, BKIIOYAIOYH BCTYII, METY
Ta 3aBJAAHHS, METO/IH, Pe3yJIbTATH, BACHOBKH, KIIFOUOBI CJTOBa. [HiIianm Ta nmpi3BuIle aB-
TOpa (aBTOPIB) MOJAIOTHCS y TPAHCIIITEpAllil, Ha3Ba CTATTI — Y NepeKyIal Ha aHTJIHCh-
Ky. Ki1rouoBi ciioBa ¥ iHII TepMiHU CTATTI MAIOTh BIAIOBIIATH 3arajJbHOTIPUIHITAM Me-
JUYHUM TePMiHAM, HaBEJICHUM Y CIIOBHUKaX. He ci1iJl BUKOPHCTOBYBATH CIICHT 1 CKOPO-
YEHHS, SIKi HE € 3araJIbHOBXXUBAHUMH.

12. ¥V cratTsix ciiji BAKOPUCTOBYBATH MixKHApOHY cucteMy ojunuib CI.

13. Pucynku (He OuTbINe JBOX) 1 MIAMKCH IO HUX BUKOHYIOTh OKpeMo. Ha 3BopoTHO-
My 0O0IIi KOKHOTO PUCYHKA ITPOCTUM OJIIBIIEM CITiJ] yKa3aTH HOro HOMEp 1 Ha3By CTATTI, a
B pa3i HEOOXITHOCTI MO3HAYMTH BEPX 1 HU3.

14. Tabmumi (He OUIBIIE TPHOX) CIIiA IPYKYBATH Ha OKPEMHUX CTOPIHKAX, BOHM I10-
BHHHI MaTH HyMepallito Ta Ha3By. Ha moJisix pykomnucy HeoOXiTHO BKa3aTH Miclle pO3Mi-
IIEHHsI PUCYHKIB 1 TabymIb. [HpopMallis, HaBeeHa B TAOIUISAX 1 HA PHCYHKaX, HE I10-
BHUHHA JTyOJIIOBATHCS.

15. Criicoxk JiiTepaTypHHX JHKEpeIT MOBUHEH MICTUTH TEPENTiK Mpallb 3a OCTaHHI 5 POKIB 1
JIMIIE B OKPEMHUX BUIAIKAX — OUIBII paHHI IyOuikalyi. B opuriHagpHuX poboTax IUTYIOTh
He OutkIne 15 mpxepert, B orsinax — 70 30. Ha koxkHY poOOTy B CITUCKY JIITEpaTypy Mae OyTH
TIOCHJIAHHSI B TEKCTI pyKoITUCy. JIiTepaTypa y CITUCKY PO3MIIIYEThCS 3T1THO 3 TIOPSIIKOM ITOCH-
JIaHb HA Hel y TEKCTi CTATTI, Ki MOJAF0Th y KBaIPATHHUX JIY)KKaX, abo 3a ajdasitom. SKIo
HABOJISTHCS POOOTH JIUIIIE OJTHOTO ABTOPA, BOHU PO3MIIIYIOTECS 32 XPOHOJIOTTYHUM TIOPSIZ-
KoM. {0 CITHCKYy JliTepaTypHUX JPKEPENT He CITiJT BKIFoUaTH poOOTH, SIKi e He HAPYKOBAHI.

16. CIIUCOK TOJIAETHCS Y JIBOX MPUMIPHUKAX JIJIT KOXKHOTO €K3eMIUISIpa CTATTI, sIKi
JIPYKYIOTBCSI OKPEMO OJIMH Bijl oHOTO. [lepmmii mpuMipHIUK OPOPMIISETHCS BiIIOBITHO
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g0 ACTY I'OCT 8302:2015. Ipyruii — MOBHICTIO TOBTOPIOE MEPIINH, ajie TaTHHULICIO
3a HIDKYCHABEJICHUMH CXEMaMHU.

Jlns crareii:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129):
49-53. T1pi3BuIia aBTOPIB Ta Ha3Ba )KypHAJy MMOJAIOTHCS JJATHHUIICIO y TPaHCIIITepallii,
Ha3Ba CTATTI — y MePeKIIa/ii Ha aHTIIHCHKY.

s maTepianiB koHdepenmiii:

Riabinina A.A., Usol’tseva N.V. Surface Tension and Lyotropic Mesomorphism in
Systems Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie kristally
1 nanomaterialy: sbornik statei VII Mezhdunarodnoi nauchnoi konferentsii (Lyotropic
Liquid Crystals and Nanomaterials: Proceedings of the Seventh International Confer-
ence), Ivanovo: Ivanovskii Gos. Univ., 2009, p. 73-75.

ITpi3BuIa aBTOPIB MOJAIOTHCS y TPAHCITITEpAllil, Ha3Ba Mpalli — y NepekJiaji Ha aH-
rITiiAchKy. ['0JIOBHE B oncax KoH(epeHIliil — Ha3Ba KoHpepeHIlii MOBOK opHriHaiy (T1o-
JIAETBCS Y TpaHCIITepallil, sIKIIO HeMae il aHTITIHChKOT Ha3BU), BUIUISIETBCS KYPCHBOM.
VY nyXkKax HaBOAUTHCS MEepPeKsiajl Ha3BU Ha aHTINHChKY. BuxiaHi qani (Miciie IpoBeIeHHs
KOH(DepeHIIii, Miclie BUJIaHHS, PiK, CTOPIHKH) — aHTJIHCHKOIO.

st monorpadiii Ta iHIINX KHIKOK:

Nenashev M.F. Poslednee pravitel’stvo SSSR [Last government of the USSR]. Mos-
cow, KromPubl., 1993. 221 p.

IpisBuiIa aBTOPIB MOJIAOTHCS Y TPAHCITITEPAIlil, Ha3Ba KHUKKH — KYPCHBOM y TpaHC-
JTepallii 3 NepekIagoM Ha aHTIIHChKY Y KBaJIPAaTHHX JIy>)KKaxX. Miciie BUJIaHHS, PiK BU-
JIAaHHS1, 3aTaJIbHA KiIJTbKICTh CTOPIHOK — aHIJIIChKOI0, Ha3Ba BUJABHUIITBA — Y TPAHC-
Jitepartii.

3ayBayeMo: y CITUCKY JIATHHHUIICIO MMOTPIOHO BKA3yBATH BCIX ABTOPIB JIITEPATYPHOTO
JoKepesia, Ha sike rocuiaetech. Has3By jokeperna (kypHall, KOH(QEPEHIIisl, KHUTa) 3aBXK/I1 BU-
JUISIOTh KYPCHBOM.

JoTpuMaHHS 1IUX MpaBIT 3a0€311eYUTh KOPEKTHE BIIOOPAXKEHHS ITUTOBAHUX JIKEpel
y MepeBaXKHI OLIBIIOCTI pedepaTHBHIX HAYKOMETPUUHUX 0a3 JaHUX.

17. CkopoueHHs CJIiB 1 CJIOBOCIIOIYYEHb 1101a10Thes BianoiaHo g0 JACTY 3582-97 1
I'OCT 7.12-93.

18. Jo craTTi HA OKpEeMOMY apKyIlli MOBOKO OPHUTIHANY W aHTJIIHCHKOIO JOJIAK0THCS
BIJIOMOCTI IIPO aBTOPIB, SIKI MICTSATBh: BUCHE 3BaHHS, HAYKOBUH CTYIIIHB, MMPI3BUIIE, 1M s
Ta 1Mo 6aThKOBI (IIOBHICTIO), Miclle pOOOTH i mocaay, Ky ob0iiiMae aBTOp, ajapecy s
JINCTYBaHHS, HOMepH TesieOoHIB, pakciB Ta ajipecu eJIeKTPOHHOT MOIITH.

19. Jlo npykoBaHUX MaTepiajiB, BAKOHAHKX 13 BAKOPUCTAHHIM KOMIT FOTEPHHUX TEX-
HOJIOT1#, 000OB’SI3KOBO JIOJIAFOTHCSI MaTepialld KOMIT FOTEpHOTO Habopy Ta rpadiku Ha
JIMCKETI (J1a3epHOMY JHCKY).

Texcr moxe 6ytn Takux popmatis: Word for Windows, RTF (Reach Text Format).

I'padiunmii MaTepiai ¢t mojaBat B okpemux (daimax gpopmaris XLS, TIFF, WMF
abo CDR. PozninbpHa 31aTHICTh IITPUXOBUX opuriHamiB (rpadiku, cxemu) popmatie TIFF
noBuHHA Oyt 300-600 dpi B&W, HamiBroHOBUX ((poTorpadii Ta iH.) — 200-300 dpi
Gray Scale (256 rpanariiii ciporo). llupuna rpagiunux opuriHams — 5,5, 11,51 17,5 cm.

20. CraTTi mIga0ThCcsd HAYKOBOMY PELICH3YBAaHHIO, 32 Pe3yIbTaTaMH SIKOI'O yXBa-
JIOETHCSI PIIIEHHS NIPO JOLUIBHICTD MmyOJrikamii podoTu. BinxuieHi cTaTTi He IoBepTa-
I0TBCS 1 TOBTOPHO HE PO3IIISIIAFOTHCS.

3 MeTOI0 IIJBUIICHHS BiJNMOBIAAJbHOCTI PEIEH3EHTA 3a PEKOMEHIOBAHY IPaIlio
MiJ] CTATTEI0 BKA3YIOThCS HOTO HAYKOBUH CTYIiHb, BUCHE 3BAHHS, 1HIIIAIM Ta TIPI3BU-
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11e, 3a BUHSATKOM cTaTeil, npejacrasiennx wieHamMmu HAH 1 Bitomuux akajaeMiii Yk-
paiHu.

21. Penakiiist 3auiae 3a coO00 MpaBo peaKIiitHOT MpaBKH CTAaTeH, sSKa HEe CIIOTBO-
pIO€ iX 3MicTy, a00 TTOBEPHEHHS CTATTI aBTOPY JJIS BUIIPABJICHHS BUSBJICHUX JIC(HEKTIB.
CratTi, Bilic)IaHi aBTOpaM Ha BUIIPABJICHHS, CJIiJT TOBEPHYTH JI0 PEJAKIIii He Mi3HIIIe HiXK
4yepes3 TPH JHI TICIs OJIepKaHHS.

22. JJaToro HaJIXOJDKEHHS CTATTI JI0 KYPHAITY BBAXKAETHCS JICHb OTPUMAHHS pelak-
IIIEF0 OCTATOYHOTO BapiaHTa TEKCTY.

23. KopekTypu aBTOpaM He BUCHIAIOTHCS, MPOTE SKIIO 1Ie He opyIye rpadika Bu-
XOJIy )KypHAITy, MOKJIMBE HAJIAHHS MIPEIPUHTY, B SKOMY JIONTYCTHME BUIIPABIICHHSI JIUIIIC
ITOMUJIOK HA0OPY 1 hakTaxy.

24. CtaTTi, 1110 HE BIAMOBIIAIOTH IIUM IIpaBUIIaAM, HE PO3TIISIAIOThCSI.

25. Crarti mis nyomikarii HanpasisaTu 3a aapecoro: Caxuny /1. C., Byi. Kocrani,
199, kB. 68, M. Opxeca, 65016.

26. Konrtaktamit Tenedon 0633238853.

27. E-mail: aicjournal@gmail.com

28. Caiit aicjournal.com.ua

Penakmiiina xoJerist

Honatok mo ITpaBuit miaroToBKu craTeit
110 )kypHaiy «KiiHIgYHA aHeCTe31010Tis
Ta IHTEHCHBHA Teparis»
JIEKJIAPALUIS

I0/10 OPHIiHAJIBHOCTI TEKCTY HAYKOBOI CTATTI

S(mu), (I1.1.b. asmopa abo agmopie — ykazyiomuocs 6ci A6mMopu HAyKo6oi crmammi),
JIEKJIapyI0(EMO), 1110 B CTATTI (HA36a HAYKO80OT cammi) HASIBHUM € OPUTIHAJIBHUI TEKCT,
OTPUMAHMI y pe3yJIbTATI BIIACHUX JIOCIJDKEHb (KIIIHIYHUX CIIOCTEPEIKEHb), 6I0CYmHI He-
KOPEKTHI IIUTYBaHHSI, 3aTI03UUYEHHSI 1HIIIOTO TEKCTY, BITOMOCTI, nepenbaueHi ct. 32 ta 69
3akony Ykpainu «[Ipo Buiry ocBiTy».

3asBiisiio(emMo), 110 Mosi(Hallla) HAyKoBa poOOTa BUKOHAHA CAMOCTIHHO 1 B Hill HE MICTUTh-
Csl eJIEMEHTIB IUIariary.

Vci 3an03u4eHHs 3 APYKOBAHUX Ta €IEKTPOHHUX JDKEPET, a TAKOXK 13 3aXUIIEHUX pa-
Hillle HAYKOBUX POOIT, KAHIUIATCHKHX 1 JIOKTOPCHKUX JUCEPTAILliif MAIOTh BIIMOBIJIHI T10-
CUJTaHHS.

Sl(mu) o3HarioMieHuii(i) 3 unHHUM [TOJIONKEHHSIM PO BUSIBJIICHHSI aKaJIEMIYHOTO TI1a-
riaTy, 3TiJHO 3 SIKUM HASIBHICTH IUIATIATY € MiJICTABOIO JJIs BIIMOBU MPUNHHATTS HAYKO-
BOI CTATTI 0 ONYOJIIKYBaHHS B HAYKOBOMY XypHalli O1echbKOro HallioHAJIbHOTO MeIN4-
HOT'O YHIBEPCUTETY.

Hara Hignuc(u)

Mpumitkn: 1. Y [lexnapanii moBuHHI OyTH MiANKUCH BCIX aBTOPIB HAYKOBOI CTATTI,
SIKI MAIOTh OYTH 3aCBiJIU€HI YCTAHOBOIO, JIe BOHU MPAIIOIOTh.

2. SIk1io aBTOpHU CTATTI € CHIBIPaLiBHUKAMH Pi3HUX YCTaHOB, To Jlexmaparis no-
BMHHA OYTH 3 KOXHOI YCTaHOBH.
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THE MANUAL OF ARTICLE STYLE FOR
“CLINICAL ANESTHESIOLOGY AND INTENSIVE CARE” JOURNAL

1. “Clinical Anesthesiology and Intensive Care” Journal publishes theoretical and re-
view articles, which cover important achievements of science, results of completed origi-
nal clinical and experimental researches, basic results of dissertations on medicine, and
also memorial materials.

2. Problem articles with total volume of up to 10 pages, reviews — up to 15 pages,
original and other types of articles — up to 10 pages, short reports — up to 2-3 pages
are submitted.

3. Articles which have been already published in other editions or were submitted for
publication to some editions at the same time, as well as the works which are a remake of
the articles published before and do not contain new scientific material or new scientific
comprehension of already known material are not submitted.

4. The following materials are published in the Journal:

1) Original research

2) Actual problems of anesthesiology and intensive care
3) Cases from practice

4) Experimental anesthesiology

5) Reviews

6) Materials of congresses

7) Problems of medical education, training and retraining
8) Anniversaries

5. An article should be submitted to editorial in two copies, signed by all the authors.
By their signatures the authors guarantee that the article meets all the requirements of
the manual of the article style for “Clinical anesthesiology and intensive care” journal,
experimental and clinical researches have been executed according to the international
ethical norms of scientific researches, and also they give the publisher a right for publica-
tion of the article in the Journal, placing it and its materials on the Journal’s site and in
other sources. Authors also submit a Declaration on originality of the text of the scien-
tific article, signed by all the authors (see Addition to the Manual of Article Style).

6. The text is printed with 1.5-spacing throughout the text on a standard paper (width
of fields: on the left, above and below by 2 cm, on the right — 1 ¢m) in Times New Ro-
man (Cyr) 14 points. The page of the text should contain no more than 30 lines.

7. The language of the articles is Ukrainian for home authors, Russian and English
for foreign authors.

8. The material of the article should be placed in the following order:

a) UDC index;

b) initials and the last name of the author (authors);

¢) title of the article;

d) a complete name of the establishment (establishments) where the work was done,
city, country;

e) statement of a problem in general and its connection with important scientific
and practical tasks;

f) analysis of the modern researches and publications in which the given problem
was initiated and which the author is guided by;

g) pointing out the parts of general problem which were not resolved before;

h) formulation of the aim of the article (raising a task);
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1) statement of the basic material with complete substantiation of obtained scien-
tific results;

J) conclusions from the given research and perspectives of subsequent works in
this direction;

k) references;

1) two abstracts — in Russian up to 600-800 printing letters (0.45 page) and in
English up to 1200-1800 printing letters (1 page) after the following scheme: UDC
index, initials and the last name of author (authors), title of the article, text of the
abstract, key words (no more than five).

9. The abstract in English (all abstracts) should shortly reproduce the structure of the
article, including introduction, purpose and task, methods, results, conclusions, key words.
Initials and the last name of author (authors) are given in transliteration, the title of the
article must be translated into English. The key words and other terms of the article should
correspond to generally used medical terms cited in dictionaries. One should not use slang
and abbreviations which are not in general use.

10. The International System of Units (SI) should be used in the articles.

11. Figures (no more than two) and signatures to them are made separately. On the
back side of every figure by a lead pencil one should indicate its number and title of the
articles, and if necessary to note a top and bottom.

12. The tables (no more than three) should be placed on separate pages, be numbered
and titled. The marginal notes should indicate the place of figures and tables. The infor-
mation given in tables and figures must not be duplicated.

13. The references must contain the list of works for the last 5 years and only
sometimes — more early publications. In the original works they quote no more than
15 sources, in the reviews — about 30. Every work in the literature list should be
referred in the manuscript. The literature in the list is ordered according to reference
to it in the text of the article, which is given in the square brackets, or after the al-
phabet. If the works of one and the same author are presented, they take place after
the chronological order. The references shouldn’t contain works, which have not been
published yet.

14. The list is given in duplicate for every copy of the article, which are published
separately one from another. The first copy is designed according to DSTU GOST
8302:2015. The other one — fully duplicates the first one, but by the Roman alphabet
after the schemes given below.

For articles:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129):
49-53,

The last names of authors and title of the Journal are given by the Roman alphabet
in transliteration, title of the article — in translation into English.

For materials of conferences:

Riabinina A.A., Berezina E.V., Usol’tseva, N.V. Surface Tension and Lyotropic Me-
somorphism in Systems Consisting of Nonionogenic Surfactant and Water, Liotropnye
zhidkie kristally and nanomaterialy: sbornik statei VII Mezhdunarodnoi nauchnoi konfer-
entsii (Lyotropic Liquid Crystals and Nanomaterials: Proceedings of the Seventh Inter-
national Conference), Ivanovo: Ivanovskii Gos. Univ., 2009, 73-75.

The last names of authors are given in transliteration, title of the work — in trans-
lation into English. The main thing in descriptions of conferences is the name of con-
ference in the language of original (is given in transliteration if there is not its English
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name), indicated by italic. Translation of the name into English is given in brackets.
Imprint (place of holding a conference, place of publication, year, pages) — in En-
glish.

For monographs and other books:

Nenashev M.F. Poslednee pravitel’stvo SSSR [Last government of the USSR]. Mos-
cow, KromPubl., 1993. 221 p.

The last names of authors are given in transliteration, title of the book — in italic in trans-
literation with translation into English in the square brackets. Place of publication, year of pub-
lication, total number of pages — English, name of publishing house — in transliteration.

Please, note: in the references in the Roman alphabet it is necessary to indicate all the
authors of the literary source, which you refer to. The name of the source (Journal, con-
ference, book) is always indicated by italic.

The observance of these rules will provide the true representation of quoted sources
in the majority of abstract scientometrical databases.

15. Abbreviations of words and word combinations are given according to DSTU
3582-97 and GOST 7.12-93.

For those who have no access to the complete DSTU text, there are examples of bib-
liographic records registration on the site of the Odessa Medical University. Access by
link: http://odmu.edu.ua/index.php?v=1179.

16. Information about authors, which contains academic status and degree, the last
name, name and patronymic (in a full form), place of work and occupation, address for
correspondence, telephones and faxes numbers, e-mail address are added to the article
on a separate sheet of paper in the language of original and English.

17. The published materials executed with the use of computer technologies, are add-
ed by materials of computer type-setting and graphic on a diskette (CD, DVD).

The text can be done in the following formats: Word for Windows, RTF (Reach
Text Format). Graphic material should be submitted in separate files of the XLS,
TIFF, WMF or CDR formats. Resolution of stroke originals (the graphics, schemes)
of the TIFF formats must be 300-600 dpi B&W, semitone (pictures, etc.) — 200-300
dpi Gray Scale (256 gradations of gray). Width of graphic originals — 5.5, 11.5 and
17.5 cm.

18. Articles are subjected to scientific reviewing, as a result of which the decision about
the work is taken whether to publish it or not. The rejected articles are not returned and
are not resubmitted.

19. The Journal reserves the right for editorial correcting, which does not distort its
contents, or returns an article to the author for correction of revealed errors. The articles
sent to the authors for correction, should be sent back no later than in three days after
being received by authors.

20. The date of article’s coming to the Journal is the day when editorial office receives
the final variant of the text.

In order to increase responsibility of a reviewer for the recommended work, under
the article one writes his scientific degree, scientific rank, initials and last name,
excluding the articles, presented by members of NAS and governmental academies
of Ukraine.

21. Proof-reading are not sent to the authors, however if it does not disturb the term
of Journal release, a preprint version can be provided, in which only type-setting and
factual mistakes can be corrected.

22. The articles that do not conform to these rules, are not submitted.

Clinical Anesthesiology & Intensive Care, N 1 (11), 2018 109



23. The articles for the publication are sent to the address: Sazhyn D. S., Kostandi
street 199, 68, Odessa, 65016.
24. Contact number: 0633238853
25. E-mail: aicjournal@gmail.com
26. Website aicjournal.com.ua
Editorial Board

Addition to the Manual of Article Style
for “Clinical Anesthesiology and Intensive Care” Journal

DECLARATION
on Originality of the Text of the Scientific Article

I(we) (name, first namt and patrymonic of the the author or authors (all authors of the
scientific article are indicated) declare that in (the name of the scientific article) the avail-
able text, obtained as a result of own researches (clinical investigations) is original, ab-
sent improper quotings, borrowings of other text, or information given in the section 32
and 69 of the Law of Ukraine “On Higher Education”.

I(we) declare that my scientific study is executed independently, and has no plagia-
rism elements.

All borrowings from the printing and electronic sources, as well as from defended be-
fore scientific studies, candidate’s and doctoral dissertations have the proper references.

I’'m(we are) acquainted with the current regulation about detecting academic plagia-
rism, according to which the detecting of plagiarism is the reason for the refusal scientific
article publication in the scientific journals of the Odessa National Medical University.

Date Signature(s)

Notes: 1. The signatures of all authors of scientific article, which are to be sertified by
establishment where they work, must be in Declaration.

2. If authors of the article are employees of different establishments, Declaration must
be provided from every establishment.
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