ISSN 2411-9164

KJIIHI‘IHA

AHECTESIOJIOTIA
mq IHTEHCHBHA TEPAIIIA

HAYKOBUI XXYPHAN
SCIENTIFIC JOURNAL

Clinical Anesthesiology
& Intensive Care

I

D
!
7
b
)

Caim

|
L) ’/[c
"' ~=E - A
o H
2 (10—
o =,
" i ) H
l i}
111} h T /.
' [
= 1

E

No 2 (10)
2017




3acnosano y 2012 poui

JITHIYHA AHECTESIOJIOITA
ma IHTEHCHBHA TEPANIA

Clinical Anesthesiology
& Intensive Care

3aCHOBHUKH

Onecpkuil HAIIOHATBHIH METNUHNHN YHIBEpCUTET

I'pomazncpka opranisaiiis «Opnecbke HAyKOBO-TIPAKTUYHE TOBAPUCTBO TEMOCTA3i0JI0TiB,
aHeCcTe310J10TiB i peaHiMaToI0TiB>

T'onoBuuii pexakrop akazemik HAMH Yxkpainu B. M. 3anoposkan
3acrynuuk rosossoro peaakropa O. O. Tapabpin
Binnosinansuuii cekperap /I. C. Caxxun

Penaxuiiina xoJeris

B. €. Bancoswuy, P. C. Bacrbstos, A. C. Bnaguka, JI. C. Tomnescokuii, B. B. I'py6Huk,
Bb. C. 3anopoxuenko, IO. I. Kapnenko, @. 1. Kocres, [I. C. Caxun (sionosioanviuil
cekpemap), Y. M. Camama (Ilapwxk, @panmis), A. C. Con, B. B. Cycnos (Kuis,
Vipaiuna), I0. B. Cyxin, O. O. Tapabpiu (3acmynuux 201061020 pedaxmopa), P. O. Tka-
yenko (Kuis, Ykpaina), O. A. [llangpa

Pepakuniiina paga

K. Bepuep — VYmiBepcuterchka kiinika (Matiam, Himewunna), O. 3notauk — Me-
muunnii 1ieaTp Copoxa i yaiBepcuter ben ['ypiona B Heresi (beep-lllesa, I3painb),
I0. 10. Kobensipkuii — J{HimporerpoBchKka jAepskaBHa MeandHa akazgemis ([lminpo,
Vkpaina), K. M. Jlebeautcbkuii — IliBHiuHO-3axigHuil AepsKaBHUH MeXMUHUI
yuisepcuret iM. 1. 1. Meunukosa (Cankr-IletepOypr, Pocist), X. B. Jlnay — Kato-
nunpKuii yuisepenrer Banencii «Can Bicent Maprips> (Banencis, Ienanis), 1. Haza-
craBek — YHiBepcuterchbka kiinika bonna (bonn, Himeuunna), I1. [Tenosi — Yuisepcu-
ter Iucy6pis (Bapese, Iramis), . M. Iliaripuuii — JIbBiBChbKMIT HallioHATbHMIA
meanuauil yHiBepeurer im. JI. Tamunpekoro (JIssiB, Ykpaina), I. 1. Torpia — Cubip-
CbKUH fepskaBHUM Meanunnil yHiBepcuTeT (Tomcebk, Pocist), B. I. Hepniit — /lonerbkuit
HarionanpHuit Meguuanil yuisepcuter (Kuis, Ykpaina), €. Uymauenko — locmitasns-
nuii nieatp €po-Ceiin (Ilapux, @pantis), C. Hlanapy — /lepskaBuuilt Meauunmii ta
apmanestuaanit yaisepcutet iMm. H. Tecteminany (Kunmnis, Mososa)



3acnosano y 2012 poui

JIIHIYHA AHECTESIOJIOITA
mq INTEHCHBHA TEPAIIIA

|Clinical Anesthesiology
& Intensive Care

Bxorurro el 48 ik Ne 2 (10) 2017

3MicT
Contents

OpurinanbHi qocTiTKeHHs
Original Researches

The Hemodialysis Induced Blood Glutamate Reduction in

Chronic Renal Failure: Potential Implementation

for Neuroprotection

Michael Dubilet, Ruslan Kuts, Matthew Boyko,

Dmitry Natanel, Dmitry Frank, Alexander Zlotnik

lemonanu3-uHIyIIMPOBAHHOE CHIDKEHUE YPOBHS IJIyTaMaTa B KpOBU

IIPU XPOHUYECKON IMOUYEUHON HEJOCTATOYHOCTH:

MOTEHI[HAJIbHAS peain3alins HeHPOIPOTEKIIUN

Muxaun {younem, Pycaan Kyy, Mamvio boiiko,

JImumpuii Hamanens, [mumpuii @panx, ANeKCAHOP 3TOMHUK .............coevecereieeeeaeeennnn, )

New Therapeutic Strategies in Treatment of

Postoperative Nausea and Vomiting

Evgeni Brotfain, Ruslan Kuts, Moti Klein, Leonid Koyfman,
Dmitry Frank, Dmitry Natanel, Alexander Zlotnik

HoBble TepanieBTUYeCKUe CTPATETUH

B JICUCHHUH TIOCIICONIEPAIIMOHHON TOITHOTHI U PBOTHI

Eseenuii Bpomdeiin, Pycran Kyy, Momu Knetin, Jleonuo Koiigpman,

JImumpuii @pank, Imumpuii Hamarnens, AneKcanop 3MOMHUK ...........c.c...evveeeeeeeecirennannn. 19
e Opeca © Opecbkuii HauioHaNbHUI MeANYHUN
Opecbkuin MeayHiBepcuteT yHiBepcuteT, 2017

9} 2017



Assessment of Spread and Distribution Pattern of
Contrast Dye Injected under Ultrasound Guidance in
the Transverse Abdominal Plane. A Cadaveric Study
L I. Chesov

OlleHKa pacpoCTpaHEHUs ¥ pacIpeie/ieHUs KOHTPACTHOTO KPACUTEJIs,
BBOJIMMOTO MO/ YJIbTPA3BYKOBBIM KOHTPOJIEM B MOTIEPEUHYIO a0IOMUHATBHYO
IUIOCKOCTh. AHATOMHMYECKOE MCCIIeIOBaAHUE

HiarHoctuka Ta JIIKyBaHHS CETICUCY Y BaTiTHHUX 1 MOPOIiIEH:

JUCKYCIIHI MUTaHHA HacTaHOBHU “Surviving Sepsis Campaign

International Guidelines for Management of Sepsis and Septic Shock: 2016”
A M. Iiozipuuti

The Diagnostics of Sepsis in Pregnant Women and During Postpartum Period:

the Controversial Questions of Surviving Sepsis Campaign

(International Guidelines for Management of Sepsis and Septic Shock), Updated In 2016

Ya. M. PidRIFRYY ... 35

AHTHKOATYJITHTHO-IPOTU3AITAIIBHA Tepallis y XBOPUX HA TOCTPUI MMAHKPEATUT

b. A. Hiozipnuti

Anticoagulant-Anti-Inflammatory Therapy in Patients with Acute Pancreatitis

B. Y. PIAZIITYY oo 48

3anobiraHHs BEHO3HOMY TPOMOOEeMOOIIi3MY Y XipypriYHUX XBOPHX 3 OKUPIHHIM
C. I. Bopomunyes, O. O. Tapaopin

Venous Thromboembolism Prevention in Surgical Patients with Obesity
S. L Vorotyntsev, O. O. TAraDFIN ...............ccccc.ocoeiiieieiiiieeeieee e 56

[MpodinakTuka TPOMOOTHYHUX YCKIIATHEHD Y MAIIEHTIB 3 HU3bKOIO (PPAKITIEIO
BHUKHJTY JIIBOTO NUTYHOYKA ITiJI KOHTPOJIEM HU3bKOYACTOTHOI IT €30BICKO3UMETPIl
1. M. Kysvmuu, O. O. Tapabpin, C. C. ll]epbaxos,

b. M. Tooypos, M. I'. Menvrux

Prevention of Thrombotic Complications in Patients with Reduced Left Ventricular
Ejection Fraction under the Control of Low-Frequency Viscometry
I M. Kuzmich, O. O. Tarabrin, S. S. Scherbakov, B. M. Todurov, M. G. Melnyk ........ 67

IMopiBHsIbHA OLIIHKA PO3BUTKY MICISIONEPAIiHOI Hy10TH Ta OJIFOBAHHS
MIpU TOTAJIbHIM BHYTPIITHLOBEHHIN aHeCTe31i Ta IHrassiiHIi aHecTe3ii
ceBO(ITIOPAHOM ITiJ] UaC AHECTE310JIOTIYHOTO 3a0e3eYeHHSI TePTePMIUHOI
ximionepdysii

0. O. Tapabpin, O. I. Tkauenxo, A. JI. booup, B. €. Maxcumoscvruti,

0. 0. [lyzenxo, FO. O. Ilomanuyk, /. C. Cascun

Comparative Evaluation of the Development of Postoperative Nausea

and Vomiting in Total Intravenous Anesthesia and Inhalation Anesthesia

with Sevoflurane During Anesthesia of Hyperthermic Chemo-Perfusion

O. O. Tarabrin, O. I. Tkachenko, A. L. Bobyr,

V. Ye. Maksimovsky, O. O. Dusenko, Yu. O. Potapchuk, D. S. Sazhyn....................... 75

2 Kuiniuna anecre3sioJiorisi Ta inTeHcuBHA Tepamisi, Ne 2 (10), 2017 p.



EdexTuBHICTS HEUPOTIPOTEKIIIi
MIPH eKCIIEPUMEHTAIBHIH 111IeMii TOJIOBHOTO MO3KY
C. O. [lyoykina, JI. B. Ycenxo, FO. IO. Kobensyvkuti

The Effectiveness of Neuroprotection
under Experimental Cerebral Ischemia
S. O. Dudukina, L. V. Usenko, Yu. Yu. KobelyatSkyy .........cccccccovciimiiiiiiiiiiiiniiinicen. 80

Intense postoperative pain — risk factors and prevention:
prospective, cohort study
Natalia Belii

HMuTeHcuBHAS MTOCIeoepaliioHHas 60J1b —

(haxTOpBI prcKa U TPOPUITAKTHKA: TEPCIEKTUBHOE,

KOTOPTHOE MCCIIeIOBAHUE

Hamanbss BeUIl .......................oooo 86

Kuiniynnii BUnaaox
Case Reports

Monitoring of Pain in Hematological Patients
O. K. Levchenko, M. V. Spirin, G. M. Galstian,
V. G. Savchenko, E. D. Choumachenko

MOHUTOPHUHT OOJIM Y TEMATOJIOTHUSCKHUX TTAITUCHTOB
0. K. Jlesuenxo, M. B. Cnupun, I'. M. I'ancmsn,
B. I'. Casuerro, E. JI. QYMAUCHKO ............cccccuvuiiieaieiiiiiiiiieeeeeeeeie e 99

Ornsaan
Reviews

Blood Got to Rid The Brain of Excess Glutamate: a Novel Approach

to the Treatment of Human Stroke and of Other Neurological Disorders
R. Kutz, M. Boyko, J. Grinshpun, V. Zvenigorodsky, A. Frenkel,

E. Brotfain, I. Melamed, D. Frank, M. Dubilet, D. Netanel,

V. Zeldetz, A. Zlotnik, V. I. Teichberg

INtyTamaT-okcagoaneraT TpaHCaMUHA3a KPOBU /1T CHUKECHHUSI

M30BITOYHOIO TJIyTaMaTa MO3ra: HOBBIU MOAXO/ K JICYSHUIO UHCYIIbTA

U JIPYTUX HEBPOJIOTUUECKUX PACCTPOUCTB

P. Kyy, M. boiixo, /I. I'punwunyn, B. 36enucopoockuii, A. @peniens,

E. bpomdaaiin, U. Menameo, /[. ©panx, M. [{younem, /. Hemanens,

B. 3envoey, A. 310muur, B. TelX0CPE ..........cccooeiiiiiiiiiiiieeeiieeeie e 108

IOBiei
Anniversaries
Amnaroniit Crenanosuyu Briajgnka.
Ho 80-piuust Bijt qHST HAPOHKEHHS

Anatoliy Stepanovych Vladyka.
TO 8Oth ANNIVETSATY ....eiviieiiiiiieeeeiite e et e e ettt e e ettt e e ettt e e eebeeeeeneeeeeenseeeeenseeeeeanseeeens 115

Clinical Anesthesiology & Intensive Care, N 2 (10), 2017 3



ABTOpam
To authors

[TpaBuia miaroTOBKYU CTATEH 10 )KypHATY

«KITiHIYHA aHECTE310JI0TIsI TA IHTEHCUBHA TEPAITI ..veeeevvvieeeeeirieeeeireeeeeireeeeeineeeeennnes 118
The Manual of the Article Style
for “Clinical Anesthesiology and Intensive Care” Journal ............cccceeviiivnieenieennnen. 121

Haxaszom MinicTepcTBa ocBith i Hayku Ykpainu Ne 747 i 13.07.2015 p.
JKYpHaJ BKIIFOUEHO JIO TIEpesiky BUAAaHb, B SKUX MOXYTb IyOJIiKyBaTHCS
OCHOBHI Pe3yJIbTaTH IUCEPTALIHHUX POOIT 3 MEAULIUHHU.

By the Order of the Department of Education and Science of Ukraine
Ne 747 of 13.07.2015 the Journal is added to the list of editions which publish
results of dissertations in medicine.

Jpyxkyemvcs 3a piwiennsm Buenol paou
00decbKk020 HAYIOHATLHO2O MEOUUHO20 YHIGePCUMEM).
Ipomoxon Ne 4 6i0 21.11.2017 p.

Printed by the decision of Academic Council of
the Odessa National Medical University.
Protocol Ne 4 of 21.11.2017

Klini¢na anesteziologia ta intensivna terapia. Clinical Anes-
thesiology and Intensive Care [Text] : science journal / founders the
Odessa National Medical University, Public Organization “The
Odessa Scientific and Practical Society of Hemostasiology, Anesthe-
siology and Intensive Care”. — 2012; Odessa : ONMedU, 2017.

2017 N 2 (10). — 200 copies.

ISSN 2411-9164

Kypuan «Kuiniuna anecrte3iosiorisi Ta iHnTEHCMBHA Tepartisi.
Clinical Anesthesiology and Intensive Care» Ne 2 (10) 2017 p.
ISSN 2411-9164. I1epeanaaTtuunii ingexc 86806.

Aopeca pedakuii Peoaxmop sunycky B. M. Tlonios
65082, YKpal}Ea, Oreca, Jlimepamypni peoaxmopu i Kopekmopu
BanixoBchkuii 1pos., 2 A. A. I'peuanosa, 1. K. Kanescokuit, P. B. Meperiko,
Tenegpon O. B. Cunopenko, O. B. Turosa, K. M. LIBiryxn
(097) 253-42-56 Xyoooucniti pedaxmop A. B. Tlomos
E-mail Komn tomepnuit ousatin, opueinai-maxem
aicjournal@gmail.com B. M. ITomnosg, A. B. [Tonos
Web-caiim Ioniepaghiuni pobomu
aicjournal.com.ua M. P. Mepeuiko, JI. B. Tutosa

XKypnan 3apeectpoBano [ep:KaBHOIO PEECTPAIIHOO CiIy)0010 YKpaiHu.
Csainourso mpo peectpauito KB Ne 19036-7916P. ITinnucano no npyky 15.11.2017.
®opmar 70x100/16. TManip opcernuii. O6m.-Bua. apk. 13,0. Tupax 200. 3am. 2015.

Bugano i HaspykoBaHO OfeChKUM HAIIOHATBHUM MEUUYHUM YHIBEPCUTETOM.
65082, Oneca, BamixoBchkuii npos., 2. Ceigourso JK Ne 668 Bix 13.11.2001

4 Kuiniuna anecre3sioJiorisi Ta inTeHcuBHA Tepamisi, Ne 2 (10), 2017 p.



OpwuriHanbHi gocnigXeHHs
Original Researches

UDC 616.61-036.12

Michael Dubilet MD!#¥, Ruslan Kuts MD'#, Matthew Boyko, PhD1,
Dmitry Natanel MD!, Dmitry Frank MD!, Alexander Zlotnik, MD, PhD!

THE HEMODIALYSIS
INDUCED BLOOD GLUTAMATE REDUCTION IN
CHRONIC RENAL FAILURE: POTENTIAL

IMPLEMENTATION FOR NEUROPROTECTION

I Dept of Anesthesiology and Critical Care, Soroka Medical Center and
Ben Gurion University of the Negev, Faculty of Health Sciences, Beer-Sheva, Israel;

# Equal contribution

YK 616.61-036.12

Muxana dyouier, Pycian Kyn, Mateio Boiiko, [Imutpuii Haranens, Imur-
puii ®pank, Ajexcanap 310THUK

TEMOJUAIN3-UHAYIHNPOBAHHOE CHU)KEHUE YPOBHA I'/TYTA-
MATA B KPOBU ITPY XPOHUYECKO¥ MMOYEYHOI HEJJOCTATOYHO-
CTU: IOTEHLIUAJIBHAS PEATTU3ALINA HEVMPOITPOTEKLINN

Heab. Llenbio paboThl ABiIgeTCS UCCIEIOBAHME BO3MOKHOCTH I'€éMOAMAIN3A
(HD) 6511 3()(beKTUBHBIM B CHUXKEHUH YPOBHS IlloramMata B Kposu. Kpome toro,
n3zydann siausHue HD Ha ypoBHHM riyramaTta okcajoaleTaTHOM TpaHCaMMHAa3bl
(GOT) n rmyramatnupyBat-TpancamuHasbl (GPT) B KpoBU 1 oMHCHIBATIN CKOPOCTH
U CTPYKTYPY KJIMpeHca IIyTaMaTa B Kposu Bo BpeMms HD.

Marepuasa u Metoabl. OOpasubl KPOBU OBbLIM B3STHI y 45 MALIMEHTOB C XPOHH-
YecKuM 3aboJieBaHNeM rovek V cTaauu cpasy rnocie Hayaina HD ¢ moyacoBbIM KOH-
TpoJjieM B TeueHue 5 4. OOpasiibl ObUIM OTIPABIICHBI 1151 ONIPECIIEHHs YPOBHEH I1y-
tamarta, rimoko3bl, GOT, GPT, remorinobuna, reMaTokpuTa, MOYEBUHBI U KpeaTH-
HuHa. OOpaszelr KpoBH OT 25 30POBBIX TOOPOBOIIBIEB 0€3 XPOHUUECKOU MOYeU-
HOH HEJOCTATOYHOCTHU UCIIOJIb30BAJICS B KAUECTBE KOHTPOJIS AJIsl OIIPEE/ICHUS UC-
XOJHBIX ypoBHeil rimyramata B kpoBu, GOT u GPT.

Pesyabratel. Conepxanue riryramata u GPT y mammentos ¢ HD Obuto Bhime
Ha UCXOJTHOM YPOBHE IO CPABHEHHUIO CO 3I0POBBIM KOHTpoJieM (p<0,001). B mep-
Bbie 3 4 mocie HD Habnrofganock CHIKEHHME COACpKaHUS TIyTamMaTa B KPOBH IO
CPaBHEHUIO C¢ UCXOIHBIMU YpoBHAMU (p<0,00001). Ha 4-it yac nabmonaioch yBe-
JIMYEHHEe YPOBHS IIyTaMaTa B KPOBH I10 cpaBHEeHHIO ¢ 3-M yacoM (p<0,05).

BeiBoabl. HD MoskeT ObITh MHOTOOOCIIAOIINM METO0OM CHUKEHHSI YPOBHS IITy-
TamaTa B KPOBH.

KuroueBble ciioBa: TpaBMa IOJIOBHOT'O MO3Tra; TIIyTaMarT; TiyTaMaTHas OKcalo-
aneratHas TpancamuHasa (GOT); riiyramatnupyBat-Tpancamunasa (GPT); remo-
JTUATTH3.

© Michael Dubilet, Ruslan Kuts, Matthew Boyko et al., 2017
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Michael Dubilet, Ruslan Kuts, Matthew Boyko, Dmitry Natanel, Dmitry Frank,
Alexander Zlotnik

THE HEMODIALYSIS INDUCED BLOOD GLUTAMATE REDUCTION
IN CHRONIC RENAL FAILURE: POTENTIAL IMPLEMENTATION FOR
NEUROPROTECTION

Purpose. The purpose of the present study is to investigate whether hemodialy-
sis (HD) may be effective in lowering blood glutamate levels. Additionally, we ex-
amined the effect of HD on glutamate oxaloacetate transaminase (GOT) and gluta-
mate pyruvate transaminase (GPT) levels in the blood and describe the rate and
pattern of blood glutamate clearance during HD.

Material and methods. Blood samples were taken from 45 patients with stage
V chronic kidney disease immediately after initiation of HD, and hourly for a total
of 5 blood samples. Samples were sent for determination of glutamate, glucose, GOT,
GPT, hemoglobin, hematocrit, urea and creatinine levels. A blood sample from 25
healthy volunteers without chronic renal failure was used as a control for the deter-
mination of baseline blood levels of glutamate, GOT and GPT.

Results. Glutamate levels and GPT levels in patients on HD were higher at base-
line compared with healthy controls (p<0.001). In the first 3 hours after HD, there
was a decrease in blood glutamate levels compared with baseline levels (p<0.00001).
At the 4th hour, there was an increase in blood glutamate levels compared with the
3rd hour (p<0.05).

Conclusions. HD may be a promising method of reducing blood glutamate levels.

Key words: brain injury; glutamate; glutamate oxaloacetate transaminase (GOT);
glutamate pyruvate transaminase (GPT); hemodialysis.

Introduction

Excitatory amino acids such as glutamate are released in high concentrations after
head trauma and cerebral ischemia [1-4]. Previous studies in humans [5-7] and animals
[4] have demonstrated that L-glutamate (glutamate) plays a crucial role in causing nerve
damage after brain injury. It was shown that glutamate is toxic to nerve cells when re-
leased in large quantities [4]. Animal models demonstrated that glutamate receptor an-
tagonists or substances that inhibit the release of glutamate can prevent or limit the neu-
rological impairment processes. Those findings suggest that the neurological damage is
associated with glutamate-induced excitotoxicity, and that the hyperactivity caused by
the glutamate receptors is due to high and abnormal concentrations of glutamate [8-12].

There are glutamate transporters on the anteluminal side of endothelial cells in the
brain capillaries [13; 14]. These transporters provide another route of glutamate removal
from the brain [13; 15-17]. Gottlieb et al. demonstrated the very rapid appearance of
radiolabeled glutamate in the blood after it was injected into rats’ brain ventricular sys-
tem [18]. In addition, they showed that the rate of glutamate flow from the brain to blood
can be increased by creating a greater concentration gradient between the brain and blood
fluids. Thus, an increased flow of glutamate from the brain to the blood can be achieved
by reducing the level of glutamate in the plasma, thereby increasing the concentrations
gradient of glutamate between the brain’s extracellular fluids (ECF) and the blood [19-
21]. Scavenging blood glutamate, by metabolizing glutamate into its inactive metabolite
2-Ketoglutarate, is possible by utilizing blood resident enzymes glutamate oxaloacetate
transaminase (GOT) and glutamate pyruvate transaminase (GPT). Administration of their
corresponding co-substrates, oxaloacetate and pyruvate, respectively, has been shown to
increase the flow of glutamate from ECF into the blood. This leads to decreased gluta-
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mate levels in the brain, promoting neuroprotection [18-21]. Conversely, intravenous in-
jection of glutamate into the blood decreases the driving force of glutamate out of the
brain, and results in a worse neurological outcome [14; 19; 21; 22].

Hemodialysis (HD) may provide a method for decreasing blood glutamate levels af-
ter brain injury. In contrast to medicinal treatments with side effects and risks of toxici-
ty, HD is a well-established and a widely-used method of filtering various substances
from the blood. The purpose of the present study is to investigate whether HD may be
effective in lowering blood glutamate levels, which may serve as a potential tool for im-
proving neurological function after brain injury. Additionally, we examined the effect of
HD on GOT and GPT levels in the blood.

The goals of this study were to compare blood glutamate, GOT and GPT levels in
patients on HD compared with healthy controls, and to determine the effect of HD on
blood glutamate, GOT, GPT and glucose levels in patient with chronic renal failure. Last-
ly, we describe the rate and pattern of blood glutamate clearance during HD.

Materials and methods

This experiment was conducted according to the recommendations set by the Helsinki
Committee, and was approved by the Ethics Committee of Ben Gurion University of the
Negev, Beer Sheva, Israel. Each subject signed an informed consent participation in the study.

Population

The control group included 25 healthy volunteers without chronic renal failure (CRF)
aged 44 to 72 years. The HD group contained 45 patients with stage V chronic kidney
disease on HD aged 22 to 88 years. The exclusion criteria included patient refusal or
inability to obtain informed consent, severe anemia (Hb<7 g/dl), and age<18.

Study protocol

The following data was collected from medical records of HD patients: age, gender,
time of dialysis treatment, type of HD fluid, type of dialyser, length of HD session, ul-
trafiltration rate, and the amount of ultrafiltrate removed during HD. Two types of dia-
lysers were used in this study: Medium flux diameter filter (F8 HPS Fresenius Medical
Care, flow of dialysate 500 ml/min) and High flux diameter filter ((FX80 Fresenius He-
lixone, HPS Fresenius Medical Care, flow of dialysate 800 ml/min). No reuse technique
was performed in this study. Blood flow rate ranged between 250 and 300 ml/min. Blood
samples were collected from the outflow branch using a stop-cock present on the tubing
of the HD machine. Both arterio-venous fistula or tunneled dialysis catheters were used
as indicated. Baseline blood samples were obtained immediately after initiation of HD.
The last blood sample was obtained immediately prior to disconnection from the dialy-
sis machine. Those blood samples were sent for determination of glutamate, glucose, GOT,
GPT, Hb, Ht, urea, and creatinine levels. Blood samples for the determination of blood
glutamate levels were collected additionally every hour throughout the entire experiment.
The length of the dialysis was typically 4 hours; therefore 5 blood samples in total were
obtained in the HD group. In the control group we collected only one blood sample for
the determination of baseline blood levels of glutamate, GOT and GPT.

Blood sample analysis

Whole blood (200 ul aliquot) was deproteinized by adding an equal volume of ice-
cold 1M perchloric acid (PCA) and then centrifuging at 10000xg for 10 min at 4°C. The
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pellet was discarded and supernatant collected, adjusted to pH 7.2 with 2M K2CO3 and,
if needed, stored at — 80°C for later analysis. Glutamate concentration was measured
using the fluorometric method of Graham and Aprison [23]. A 20 pl aliquot from the
PCA supernatant was added to 480 pul of a 0.3 M glycine, 0.25 M hydrazine hydrate buffer
adjusted to pH 8.6 with 1M H,SO, and containing 15 U of glutamate dehydrogenase in
0.2 mM NAD. After incubation for 30-45 min at room temperature, the fluorescence
was measured at 460 nm with excitation at 350 nm. A glutamate standard curve was
established with concentrations ranging from 0-6 uM. All determinations were done at
least in duplicates.

GOT and GPT levels were determined in the biochemical laboratory of Soroka Med-
ical Center via a fluorescent method (Olympus AU 2700). GOT and GPT levels were
determined based on the conversion of glutamate into alanine and aspartate in the pres-
ence of GOT and GPT respectively.

Urea, creatinine and glucose levels were determined in the biochemical laboratory of
Soroka Medical Center via a fluorescent method (Olympus AU 2700).

Statistical analysis

We hypothesized that the glutamate concentrations in the blood samples would
differ for HD patients compared with the control group. Accordingly, this compari-
son was made with a t-test for independent values. The comparison between baseline
and different time points for glutamate in HD patients was made with a general line-
ar model. The comparison between baseline and end-points for GOT, GPT, hemat-
ocrit, urea, and glucose was made with a paired sample t-test. The effect of filter pores
diameter and blood inflow on glutamate filtration was measured using Mauchly’s
test of specificity. The minimal level of significance accepted was p<0.05. Differenc-
es were considered as strongly significant when p<0.01. Data are presented as aver-
age £SD or CI.

Results

The total number of participants, age, and gender distribution, as well as baseline
levels of blood glutamate, GOP, and GPT in both study groups are presented in table 1.
There were 45 patients in the HD group (19 women and 26 men) and 25 patients in the
control group (9 women and 16 men). The average age in the control group was
(57.79+3.43) years and (63.93£6.16) years in the HD group.

Baseline blood glutamate levels were found to be significantly higher in the HD pa-
tients compared with the control group ((392.87134.80) uM/L vs. (178.49141.21) uM/L
respectively, p<0.001).

Subsequent measurements during the HD session demonstrated a significant decrease
in blood glutamate levels compared to baseline levels at all the time points (fig. 1). By
the fourth hour of HD, glutamate levels were significantly lower compared with baseline
levels (p<0.0001). However, a statistically-significant increase in glutamate levels toward
baseline was observed during the fourth hour of HD compared with the third hour
(p<0.005).

Within the subgroups, the size of the filter pores and the rate of blood flow did not
seem to significantly affect blood glutamate levels (p>0.05). No statistically-significant
differences in blood glutamate levels were observed between men and women, although
women demonstrated non-significantly higher blood glutamate levels compared to men
at all time points.
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Table 1

General Characterizations of HD Patients and Control

Value HD Group Control Pv of Unpaired

(95% CI) (95% CI) t-test

n 45 25 —

Number of females 19 9 —

Age 63.9316.16 57.79+3.43 0.0725

Glutamate 392.8700+34.7962 178.49+41.21 <0.001

GPT 12.57+£3.40 26.65+4.56 <0.001

GOT 20.05+3.15 23.99+2.55 0.085

Note. Total number of participants, age, gender distribution, and baseline levels of blood gluta-
mate, GOP, and GPT in HD and control groups. Data is presented as mean * standard devia-
tion. Glutamate levels and GPT levels in patients on HD were significantly higher at baseline
compared with healthy controls (p<0.001). GOT levels were non-significantly higher in patients
on HD compared with healthy controls (p=0.085).

GPT levels in HD patients were significantly lower compared with the control group
((12.57%£3.40) TU/L vs. (26.65%£4.56) IU/L respectively, p<0.001). Similarly, HD patients
had slightly lower levels of GOT compared with the control group, though this differ-
ence was not significant (20.05 TU/L vs. 23.99 TU/L respectively, p>0.05).

Table 2 presents the levels of blood glutamate, GOT, GPT, hematocrit, urea, creati-
nine, and glucose before and after HD. GOT levels were found to be significantly higher
after HD ((20.05£10.20) IU/L pre-HD vs. (24.5£11.5) IU/L post-HD, p<0.0001). Simi-
larly, GPT levels increased during HD (12.5+11.0 pre-HD vs. 15.1£12.6 post-HD,
p<0.0001).

Glutamate, uM/I
450

400 T

350 T

300

O
HO—
HO—

—

250

200

0 50 100 150 200 250 300
Time, min

Fig. 1. Blood glutamate level during dialysis. Presented as average * 95% CI

Note. Blood glutamate level during HD. Data is presented as mean * 95% CI. In the first 3
hours after HD, there was a statistically-significant decrease in blood glutamate levels compared with
baseline levels (* — p<0.00001). At the 4th hour, there was a statistically-significant increase in
blood glutamate levels compared with the 3rd hour (# — p<0.05).
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Table 2

Levels of various factors before and after
HD. Presented as average * S.D

Parameter | Pre-dialysis |Post-dialysis
Blood gluta-|392.9£115.8 [ 354.5+£93.8
mate level
GOT 20.05+£10.2 | 24.0%£11.5
GPT 12.5+11.0 | 15.1+12.6
Ht 37.817.2 | 40.16%£4.50
Urea 13336 46%23
Cr 6.96+3.2 3.1£1.9
Glucose 118+67 173%58

Note. Blood levels of glutamate, GOT,

GPT, Ht, urea, creatinine, and glucose before
and after HD. Data is presented as mean
+ S.D. GOT levels were higher after HD
(p<0.0001), as were GPT levels (p<0.0001).
Hct increased during HD (p<0.05), as did
glucose levels (p<0.0001). Urea levels and
creatinine levels both decreased during HD

As expected, hematocrit levels increased
during HD (37.8+7.2 pre-HD vs. 40.16+4.5
post-HD, p<0.05). Urea levels decreased
during HD ((133£36) mg/dL pre-HD vs.
(46+23) mg/dL post-HD, p<0.0001), as did
creatinine levels ((6.96%+3.20) mg/dL vs.
(3.1£1.9) mg/dL, p<0.0001). Glucose lev-
els increased during HD ((118£67) mg/dL
vs. (173£58) mg/dL, p<0.0001).

Discussion

It is well-known that excitatory amino
acids such as glutamate activate calcium
channels, causing an increased entry of cal-
cium into the cell. This leads to a cascade
that results in the activation of cellular pro-
teolysis enzymes and damage to the cell
membranes, leading to cell necrosis and
apoptosis [14].

Human clinical trials examined the ef-
ficiency of several inhibitors of glutamate

(p<0.00001). release and glutamate receptors antago-

nists, especially in the context of treating
stroke. These experiments were aborted before their completion because of undesirable
adverse events and even deaths that resulted from the drugs tested [9]. Therefore, to re-
duce glutamate neurotoxicity, it was suggested that we can regulate the levels of gluta-
mate in the CSF and ECF by utilization of familiar mechanisms of glutamate transport
from the brain to blood. In our lab, we previously examined various mechanisms to low-
er glutamate levels including by activation of beta 2 — adrenergic receptors and differ-
ent kinds of hormones [21; 24-26].

The main purpose of this study was to examine whether HD can be used to filter the
blood from glutamate, thereby reducing blood glutamate levels. It is known that many
patients with chronic renal failure have an abnormal profile of blood amino acids [27].
In previous studies, pre-dialysis plasma amino acid levels in patients with end-stage kid-
ney disease were significantly different compared with a healthy control group. Specifi-
cally, most of the essential amino acid levels were significantly reduced, while some of
the non-essential amino acid levels were significantly elevated [27-29]. Patients with end-
stage renal disease on HD were found to have elevated glutamate concentrations in the
blood compared to a healthy control group [30].

Other studies have examined the effect of dialysis on blood amino acid levels in rela-
tion to dialysate outflow. It was demonstrated that peritoneal dialysis resulted in a loss
of 1.5 to 4.6 grams of amino acids in 24 hours [31; 32], whereas HD can lead to a loss of
up to 8 grams of amino acids [33]. This loss is mostly compensated for by one’s diet. In
another study that examined the loss of amino acids following HD with biocompatible
membranes, a significant decrease in the total and essential amino acids was found in the
plasma [34].

HD was also shown to result in an increase in protein catabolism[35]. It was found
that the abnormal plasma amino acids profile in patients with end-stage renal disease was
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further exacerbated following HD for most of the individual amino acids, and that dia-
lysate amino acids losses are modulated by membrane characteristics and reuse [28]. These
experiments however included only a small sample size, did not focus on glutamate, and
did not examine the relative changes in concentration of amino acids during the dialysis
process (they studied only pre and post-HD).

In this study we examined changes in glutamate levels during HD. We demonstrated
that blood glutamate concentrations are higher in patients on HD compared with healthy
controls. Glutamate levels were shown to decrease during the first hour of HD, stayed
stable during the second and the third hour of HD, and appeared to rise slightly during
the fourth hour. The size of the filter pores, blood flow rate, and gender did not seem to
influence glutamate clearance.

As suggested by the blood glutamate level curve, the rate of change in glutamate lev-
els during HD is not constant. The most prominent change in glutamate levels appears
to occur during the first hour of HD. A concomitant measurement of urea levels demon-
strates a stable decrease in urea levels during dialysis [36; 37], which emphasizes the unu-
sual changes in glutamate levels. Since we used a constant flow of dialysate without re-
circulation, every point of time that the fluid entered the dialyser without glutamate, the
possibility of over-saturating the dialysate was unlikely.

Furthermore, as the increase in glutamate levels appeared before discontinuation of
HD, it would be incorrect to assume that a rebound of glutamate from body tissues could
account for this phenomenon. One plausible explanation is that removal of urea from
the plasma by HD exceeds its removal from the tissues. This delay in the removal of urea
from the tissue creates an osmotic gradient between the cells and the plasma, which in
turn leads to the development of the osmotic disequilibrium. Glutamate is a known or-
ganic osmolyte that plays an important role in osmotic adaptation [38; 39]. It is reasonable
therefore to postulate that neurons secrete glutamate to the CSF and subsequently to the
plasma in response to the hypoosmotic stress during HD. The late increase in glutamate
levels may be a defense mechanism to counteract this disequilibrium syndrome. Thus, it
would be expected that in chronic HD patients, the increase in blood glutamate levels
would be more dramatic than that observed in new HD patients.

It should be stressed that if it is shown that the late increase in blood glutamate levels
observed during the fourth hour of HD is unique to chronic HD patients, but does not
occur in nonuremic patients, then the potential use of HD in decreasing brain glutamate
levels after brain injury would be even more appealing. To evaluate this hypothesis, fur-
ther examination of the glutamate clearance pattern in nonuremic patients during a con-
ventional dialysis session, or of continuous therapy such as hemofiltration or hemodia-
filtration, should be made.

Our data demonstrates that patients on HD had significantly lower levels of GPT
activity, and a trend of lower levels of GOT activity, compared with controls. The ac-
tivity of those enzymes increased significantly following HD. Previous studies showed
that uremic patients have low levels of GOT and GPT activity [40], and that HD was
associated with a significant increase of GOT and GPT activity [41]. The decreased
activity of GOT and GPT in uremic patients, as well as their increased activity follow-
ing HD, can be explained by a possible inhibition of transaminase activity by one or
more of the accumulated molecules in the plasma. If this explanation is correct, then
the increasing GOT and GPT activity observed in our study can be ascribed to the
clearance of these potential inhibitory molecules during HD. Since GOT and GPT play
a crucial role converting glutamate to the inactive metabolite 2-ketoglutarate [18], their
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enhanced activity during HD may explain in part the observed decrease in blood gluta-
mate levels.

A significant increase in glucose levels during HD was found in our study. This is
likely because we used dextrose-containing dialysis fluids.

We observed no gender differences with regards to blood glutamate levels. In our pre-
vious clinical trials, in healthy volunteers, we demonstrated that blood glutamate levels
are inversely correlated to estrogen and progesterone levels. It was shown that during
the menstrual cycle in women, the increase in estrogen and progesterone levels was ac-
companied by a corresponding decrease in blood glutamate levels [42]. Similarly, other
studies demonstrated that men have significantly higher blood glutamate levels compare
with women [43], which may explain why women generally tend to have a better progno-
sis than men after traumatic brain injury and stroke. In this study, however, most of the
women were post-menopausal. This fact likely accounts for lack of gender differences
observed in our study.

Due to ethical considerations, we measured glutamate levels in the blood and not in
the CSF. However, previous studies with magnetic resonance spectroscopy confirmed that
the increase in glutamate levels in the brain parenchyma after middle cerebral artery oc-
clusion (MCAO) is inhibited after oxaloacetate-mediated GOT activation [5-7]. Teich-
berg and colleagues used microdialysis probes in rats to demonstrate that the artificial
decrease in blood glutamate following the administration of blood glutamate scavengers
results in a decreased concentration in glutamate levels in brain ECF in rats [14]. Castil-
lo and colleagues further showed that lower blood glutamate levels and higher levels of
GOT were associated with a better neurological outcome in patients after ischemic stroke
[5-7]. Thus, it is reasonable to suggest that glutamate reduction by dialysis, as seen in
our study, may be a promising method of reducing glutamate levels in the CSF and im-
prove the neurological outcome after brain insults in humans.

Due to technical difficulties, glutamate levels were not measured in the dialysate. There-
fore we were not able to calculate glutamate clearance accurately, which was only esti-
mated by glutamate blood levels. Another important limitation of this study is that we
examined only patients with end stage kidney disease. In order to assess the effect of
dialysis on patients with brain injury, further study is required with non-uremic patients.

Previous studies done by our group and others have shown that pharmacologically
reducing blood glutamate levels with glutamate scavengers (such as oxaloacetate and pyru-
vate), limits glutamate neurotoxicity and provides better neurological outcomes follow-
ing various brain insults, particularly traumatic brain injury [14; 19-21; 44-53]. Unfor-
tunately, despite the fact that these treatments have been shown to be effective in animal
models of stroke, traumatic brain injury and subarachnoid hemorrhage, their use in hu-
mans is limited by FDA restrictions. Most of these studies, based on rat models of trau-
matic brain injury, have shown blood glutamate reduction to be most effective when ap-
plied within the first 120 min post injury [19; 20]. This study, introduces a proof of con-
cept regarding the use of non-pharmacologic measures such as hemodialysis and possi-
bly other modes of renal replacement therapy such as hemofiltration in order to decrease
blood and brain glutamate levels without pharmacological intervention. Thus, acute HD
treatment for severe head trauma, initiated in the initial hours post injury, may improve
neurological outcomes by limiting secondary brain damage in the first hours post injury,
acting by the mechanisms described above.

In summary, we demonstrated the pattern and rate of glutamate clearance during HD.
Glutamate levels were shown to decrease during the first hour of HD, and slightly in-
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crease during the fourth hour of HD. A concomitant increased of GOT and GPT activi-
ty was shown during HD. HD may be a promising method of reducing blood glutamate
levels (and subsequently brain glutamate levels) after traumatic brain injury. Although
dialysis is known to induce hypotension [54-56], which may limit its use in hemodynam-
ically unstable patients, our results suggest that other dialysis methods which have less
effect on blood pressure (such as low-efficiency dialysis) may be equally effective in re-
ducing blood glutamate levels. Further studies are required to assess the efficacy of these
techniques on reducing blood glutamate levels.
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HOBBIE TEPAITIEBTUYECKUE CTPATEI'MU B JEYEHUUA I1OCJIE-
OIIEPAIIMOHHOM TOIIHOTHI 1 PBOTEI

AKTyaJabHOCTDb. [IpH OTCYTCTBHUM JICUEHHs Y TPETU MALIMEHTOB, KOTOPBIM IIPO-
BEJ/ICHBI XMPYPrUUECKHE ONEPALINU, PA3BUBAIOTCS IIOCIICONIEPALIMIOHHAS TOLTHOTA 1/
nnu pota (PONYV). ITpenoTpaiienue nociaeonepaoHHON TOIHOTEI K PBOTHI MO-
KET yJIy4IIUTh CTENeHb YAOBICTBOPEHUS CPEIU YA3BUMBIX NMAllUEHTOB. MBI IIpe/-
MTOJIOKUIIN, UTO IMperoNepanuoHHas TPEBOra MOXET yBEIUYUTh 3a0071eBa€MOCTh
PONV. Lens 3akiaoyanach B TOM, UTOOBI OLIEHUTh, OYIET JIU BBeJeHUe OeH30/11a-
3eMUHa 10 Ollepalluy yMeHbIIATh 3a00seBaemocts PONV.

Mertoapbl. UccnenoBartenbekyro rpymmy coctaBuinu 130 sxenmuH (ASA 1 u I1),
KOTOpBIE IUIAHUPOBAIM MPOUTH AWIATALMIO U KIOpeTax. JKeHIINHBI pacrpeens-
JIUCh CIIy4ailHbIM 00pa3oM B JIBE€ MCCIIEAOBATEIBCKUE T'PYIIIBI B COOTBETCTBUU C
THUIIOM BBEJICHUS aHECTEe3UH (C MUIa30J1aMOM U 6e3 Hero).

Pe3syabrarsl. Mugasonam nonyuuniu 68 skeHIuH, a 62 — HeT. [launentsi, no-
JydaBIIne MUJA30J1aM, 4yBCTBOBAIHU cebsi Oosee kKoMpopTHO («pykemoduey,
p=0,005, u «JobpoxemnarenpbHocTb», p=0,01) 1 MUMenTn MEHBIIIYIO TTOCIEONEepaIU-
oHHYI0 ycTasnocTh (p=0,04), yem rpymnma, He MojydaBlIas MUAa30IaM. Y MalueH-
TOB, MOJIy4aBUIMX MHMIA30j1aM, B MepBbIe 4 4 11OCIIe ONepaIuy ObIIO 3HAYUTEIBHO
MEHBIIIE PBOTHBIX 3MMM30/10B, UeM y TAIIMEHTOB, HE MoaydaBimux mugazonam (0,1t
+0,2 npotus 0,310,6 coorBercTBeHHO, p=0,003).

BoiBoabl. Mumazonam ymensinaet 3a6oieBaeMoctb PONV u ymyumaer kombopt
nanuenTa. Mbl npeuraraeM, 4ToObI MUIA30J1aM PETYIISIPHO BKITIOYAJICS B TIPOTOKOI
AHECTEe3MH U151 KPATKOCPOUHBIX THHEKOJIOTMYECKUX MPOLIEAYP (AMIATALINS ¥ KIOPETAK).

KiroueBslie ci1oBa: GecriokoicTBO, MUIa3071aM, M1OCIEONIEPAIIMOHHAS TOIIHOTA
U pBOTA.
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Background. If untreated, one third of patients who undergo surgery develop
postoperative nausea and/or vomiting (PONV). The prevention of postoperative
nausea and vomiting can improve satisfaction among vulnerable patients. We hypo-
thesized that preoperative anxiety may increase the incidence of PONV. The objec-
tive was to assess whether administration of a benzodiazepine prior to surgery would
reduce the incidence of PONV.

Methods. 130 women (ASA I and II) scheduled to undergo dilatation and cu-
rettage comprised the study group. The women were allocated randomly to two
study groups according to the type of anesthesia administered (with and without
midazolam).

Results. Sixty-eight women received midazolam and 62 did not. Patients treat-
ed with midazolam were feeling more comfortable (“Friendliness”, p=0.005 and
“Elation”, p=0.01) and had less postoperative fatigue (p=0.04) than non-midazolam-
treated group. Patients treated with midazolam had significantly fewer emetic epi-
sodes during the first 4 hours after surgery than those without midazolam (0.1£0.2
vs. 0.3%0.6, respectively, p=0.003).

Conclusions. Midazolam reduces the incidence of PONV and improves pa-
tient’s comfort. We suggest that midazolam be routinely included in the an-
esthesia protocol for short-term gynecological procedures (dilatation and cu-
rettage).

Key words: anxiety, midazolam, postoperative nausea and vomiting.

Introduction

Postoperative nausea and vomiting (PONV) are commonly seen after surgical pro-
cedures that require geneal anesthesia. PONV may prolong postoperative morbidity
and delay discharge from the hospital [1]. Since anesthesia is administered to more
than 75 million surgical patients annually worldwide [2] and since the incidence of
vomiting during the first postoperative day is as high as 25-40% the enormous eco-
nomic cost of this complication in terms of medical expenditure is obvious. In the
United States alone the calculated annual cost of PONYV reaches several hundred
million dollars [3].

It is normally assumed that PONV has a multifactorial origin with patient-related
factors (female gender, history of motor sickness, smoking, and previous PONYV),
anesthesia-related factors (mask ventilation, volatile anesthetics, opioids) and surgery-
related factors (site and duration of surgery, laparoscopic techniques) [4]. Laparoscopic
techniques and long time procedures are traditionally associated with high incidence of
PONYV [4]. Surprisingly, there is a few clinical data about PONYV fter short time, day case
surgical procedures [5].

Because preoperative anxiety is recognized as an additional risk factor for emesis by
some authors, we conducted a prospective controlled randomized study designed to assess
the possibility that the addition of midazolam to anesthesia induction could reduce the
incidence of PONYV after short time gynecological procedures.

Materials and Methods

The Human Research and Ethics Committee at Soroka Medical Center in Beer-Sheva,
Israel approved this study (RN 3530). This is a single-center, prospective and randomized
study.
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Adult 130 women patients of American Society of Anesthesiologists physical classi-
fication status (ASA) I and II were included to our study after dilatation and curettage
procedures. All patients signed written informed consent before the beginning of
procedure.

The patients’ pre-operative anxiety state was assessed by the Profile of Mood Stated
(POMS), which was completed for each patient 30 minutes before they entered the ope-
rating room by an anesthesia resident who had been previously trained in the appro-
priate interview technique.

The POMS assesses anxiety, depression, anger, vigor, fatigue, confusion, friendliness
and elation on a five-point scale ranging from zero (“not at all”) to 4 (“maximal”).

Immediately after the interview was completed a 22-gauge intravenous catheter was
inserted into a peripheral vein and the patients picked a closed envelope according to
which they were randomized to receive either midazolam 0. 01 mg/kg IV or saline in the
same volume.

All patients were divided into two study groups according to anesthetic setup. Patients
in-group 1 received intravenously midazolam 0.01 ml/kg in addition to propofol (2 mg/kg) +
fentanyl (1 mecq/kg) anesthetic setup. Group 2 patients were anesthetized intravenously
with propofol (2 mg/kg) + fentanyl (1 mcq/kg) setup and received subsequent volume of
normal saline.

In each group age, weight, height, duration of operation, and BMI were recorded.
Any history of previous PONV or motion sickness was also noted.

A second anesthesiologist who was blinded to the anxiolytic administered conducted
anesthesia. A second closed envelope was chosen to determine the study group affiliation.

A 50 mg Diclofenac suppository was given for postoperative analgesia immediately at
the end of the procedure and the patients were transferred to the recovery room. After full
emergence from anesthesia (assessed by self correction of a wrong ID number) the patients
were asked to grade the intensity of nausea, vomiting and retching on a five-point scale from
zero (“not at all”) to 4 (“maximal”). This item was repeated a half-hour later and before
discharge home from the outpatient department (approximately 4 h after the operation).

A phone call interview was performed by a third physician blinded to the results of
the two previous study phases, 24 and 48 hours after discharge. At this time the interviewer
assessed nausea, vomiting, limitation of ordinary activities and need for medication, using
a previously described questionnaire.

Statistical analysis

Bivariate hypotheses involving continuous variables were tested with a ¢ test or
ANOVA forindependent groups with normal distribution and Mann—Whitney or Kruskal—
Wallis tests for non-normal distribution. Normality of the study data was tested with a
I-sample Kolmogorov—Smirnov test to indicate the appropriateness of parametric testing.
To determine if the distribution of categorical variables differed across study groups, the
x2-test was used. The Fisher exact test was applied when appropriate. Continuous variables
were expressed as mean £SD, and categorical variables were expressed as percentages.
Logistic regression analysis was used for multivariate comparisons of factors associated
with nausea (VAS score above 0; 48 hours after the procedure). All variables found in
the univariate analyses to be associated with higher VAS scores at 48 hours (p-value <0.1)
were entered into the model. All reported p-values are two-sided and p<0.05 was
considered significant. Statistical analyses were performed with SPSS software (version
12.0.1, SPSS Inc).
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Results

One hundred and thirty women were offered to participate in the prospective, randomized
study over a one-year period. Finally, 130 participants were included in the present study.
Sixty-eight (68) patients were randomized in study group 1 (midazolam treated-midazolam
0.01 ml/kg + propofol/fentanyl). Sixty-two (62) patients were randomly included in no-
midazolam-treated study group 2 (normal saline 0.01 ml/kg + propofol/fentanyl).

There was no statistically significant difference in age, weight, height and BMI between
both study groups (p>0.05, Table 1). There were no differences among the groups in
incidence of previous PONV in past medical history (p>0.05, Table 1). The duration of
anesthesia was significantly less in midazolam treated group patients vs non-midazolam
treated group ((12.5%4.3) vs. (13.0£3.8) minutes, p=0.01, Table 1). Despite reaching of
statistical significance, this difference has no clinical significance.

Patients treated with midazolam (group 1) were feeling more comfortable (more
friendly and elated) than non-midazolam treated group (p=0.005 and 0.01, Table 2).
Moreover, group 1 patients had less fatigue score than group 2 (p=0.04, Table 2).
Surprisingly, there were no differences in anxiety, depression or anger feeling in
postoperative period between both study groups (p>0.05, Table 2).

Patients who treated with midazolam (group 1) had significantly fewer incidences of
emetic episodes during four hours after procedure (p=0.003, Table 3). Immediate (up to
30 min after procedure) postoperative events of nausea, vomiting and retching were similar
between both study groups (p>0.05, Table 3). There is no difference in VAS score between
both study groups (p>0.05, Table 3).

A phone call interview was provided 24 and 48 hours as a part of clinical follow up of
all study group patients (see “Methods”). During forty-eight hours after procedure
seventeen patients (13.1%) complained of limitation in at least one daily activity and 13
(10.0%) reported that they were limited in the preparation or consumption of food in
group 1 and nineteen patients had limitation in at least one daily activity (25.0%), and
twelve patients had some type of meal intolerance (17.9%) in group 2 (p<0.05).

Discussion

PONYV is common following surgery and can affect more than 25-40% of anesthetized
patients. PONV was cited by 71 % of patients as their worst postoperative symptom and

Table 1
Demographic Data, Past Medical History of PONV and
Duration of Anesthesia in Both Study Groups
Parameter Group 1, n=68 Group 2, n=62 p
Age, years 34.4%+13.2 38.3x12.4 0.58
Weight, kg 71.1+16.2 69.3+18.4 0.55
Height, cm 162.0+12.8 162.0£12.8 0.97
Body mass index, weight/height? 27.116.3 25.4+4.7 0.09
Duration of anesthesia, min 12.5+4.3 13.0+3.8 0.01
History of PONV, abs. (%) 13 (19.1) 11 (17.7) 0.84

Note. Group 1, midazolam treated; group 2 non-midazolam treated. There was no statistically
significant difference between groups in terms of age, weight, BMU and history of PONV. The
duration of anesthesia, despite reaching of statistical significance, has no clinical significance. The
data is presented as mean * SD).
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Table 2
Clinical Data of Postoperative Patients Comfort and Mood

Parameter All patients, n=130 [ Group 1, n=68 | Group 2, n=62 p
Anxiety 1.3t1.4 1.5+1.5 1.1+1.4 0.18
Depression 0.4£0.8 0.4£0.8 0.5£1.0 0.98
Anger 0.6x1.0 0.6x1.0 0.5£1.0 0.33
Vigor 0.5%1.0 0.5£1.0 0.6£1.0 0.37
Fatigue 1.1+1.3 0.9+1.2 1.3£1.2 0.04%*
Confusion state 0.8+1.3 0.7x1.2 0.9+1.3 0.26
Friendliness 1.3+1.7 1.7£1.8 1.0£1.5 0.005%**
Elation 0.6+1.0 0.8+1.2 0.320.7 0.01%**

Note. POMS scale from 0 to 4, where zero means “not at all” and 4 means “maximally grad-
ed”*. Group 1, midazolam treated; group 2 non-midazolam treated. There were no statistically
significant differences in terms of anxiety, depression, anger, vigor and confusion, but score of
fatigue, friendliness and elation was better in midazolam treated group. Data is presented as me-
dian * range. * — Non-parametric distribution values were compared with the Mann—Whitney
test; ** — p value <0.05 was defined as statistically significant; *** — p value <0.01 was defined
as extremely statistically significant.

Table 3
Clinical Data of Emetic Episodes, Nausea, Retching and
VAS Score Both Study Groups*
Parameter Group 1 (n=68) | Group 2 (n=62) P
Nausea > 3 (30 min) 0.3£0.9 0.3%£0.5 0.23
Vomiting>3 (30 min) 0.1£0.5 0.1£0.2 0.37
Retching > 3 (30 min) 0.1£0.3 0.1£0.2 0.60
Emetic episodes during 1st 4 hours 0.1£0.2 0.320.6 0.003**
after operation (>3 in one hour)
VAS: mean nausea score 0.6%£1.7 0.8t1.4 0.11
during hospital state

Note. Group 1, midazolam treated; group 2 non-midazolam treated. There were no statistical-
ly significant differences in terms of VAS and incidence of nausea and vomiting in 30 min after
the surgery. The incidence of emetic episodes during 1st 4 hours was lover in midazolam treated
group. Data is presented as median * range. * — non-parametric values were compared with the
Mann—Whitney test; ** — p value <0.05 was defined as statistically significant.

it was the major reason for poor ratings in the post-surgery period. Many patients would
have been willing to accept more pain if it resulted in a reduction in nausea and vomiting.
Reducing the incidence of these distressing complications can improve satisfaction with
anesthesia in the high risk PONV group [6].

Several factors may be associated with and influence PONYV, including gender, weight
(BMI), age, history of motion sickness or previous PONV, and type and duration of
surgery and anesthesia. The incidence of emetic episodes in gynecological patients during
the initial 24-hour post-operative period is higher than 50% [3]. Most of published data
showed high incidence of PONYV after laparoscopic and long-term gynecological
procedures [7; 8].
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Studies have reported that PONV is also associated with day case surgical procedures,
with an incidence of 8-45%. Day-case surgery represents a large and increasing fraction
of all surgical procedures throughout the world. Data from the USA, Canada and UK
show that by the mid-1990s, 50-60% of all elective procedures were day-case surgery [9]
and the NHS Plan predicts that 75% of all elective operations will be carried out as day
cases [10]. PONYV is the most common reason for unplanned hospital admission following
day-case surgery with a significant impact on patient satisfaction, discharge times and
cost.

To fully examine the impact of any illness, both the direct and indirect associated
costs should be considered. Direct costs are those resources (medical and non-medical)
expended to prevent and treat illness. Indirect costs are expenditures secondary to the
illness, e. g., loss of productivity. In addition to the cost incurred by PONYV as a result of
unplanned hospital admissions, patients undergoing ambulatory surgery may suffer a
reduction in personal income [1] due to persistent PONV after discharge from the hospital.
Furthermore, other family members or friends may miss work and lose income due to
the need to care for the patient at home.

The association between anxiety and increased nausea and vomiting during pregnancy
is well established [11]. However, its role in PONV is less clear. Some authors have reported
a strong correlation between preoperative anxiety and PONV, while others have reported
only a weak association or no association at all [12].

Midazolam was previously reported to be effective in the treatment of persistent PONV
and more recently Bauer and collaborators [13] reported that patients receiving midazolam
as premedication had a significant lower incidence of PONV than placebo group patients.

Moreover, an addition of midazolam to ramosetron has been shown to reduce the
incidence of PONYV in laparoscopic gynecological procedures.

Our patients also showed a significant reduction in PONV among those who received
midazolam. This difference was more accentuated 4 hours after procedures and 48 hours
after discharge.

The postulated mechanisms of action of benzodiazepines in the reduction of PONV
may include glycinemmetic inhibitory effects in the spinal cord and brainstem, enhancing
the inhibitory effects of gamma amino butyric acid in the brain, and also may involve
decreased adenosine reuptake increasing adenosine-mediated inhibition of dopamine syn-
thesis, release and action in the chemoreceptor trigger zone.

An interesting observation of our study is that patients experienced PONV at home
48 hours after discharge, even though many of them did not experience it during their
hospital state. There is no previously published clinical data about during clinical follow
up of PONYV two days after short-term day case procedures. Chung and co-workers re-
ported that PONV persisted for 24 hours after ambulatory anesthesia. However, they
limited their postoperative follow-up to 24 hours only. Had their follow-up period been
longer they might have found a similar result.

As expected, during the 48 hours after discharge, patients experiecing PONV were
significantly more likely to report impairment in the performance of normal daily activities
than those who did not experience nausea and vomiting. It might be increase the indirect
costs of the procedure due to delayed return to work or loss of production due to the
need for a caregiver during this period.

It is important to be aware of the total costs of an illness and the elements that con-
tribute to this total cost in order to reach informed decisions about alternative inter-
ventions for its control.
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The results of the present study suggest a correlation between the level of anxiety and
the occurrence of pre- and post-discharge nausea and vomiting. The impact of PONV is
not limited to its economic consequences, as it has been demonstrated that nausea and
vomiting have a perceived debilitating effect on the patient beyond that caused by the
surgery itself.

Our study has a number of limitations. It is a single-center prospective study with a
small number of participants. Our study has no data about an economical analysis of
the total costs of illness and post procedural hospitalization. Future investigations in mul-
ticenter, randomized trials might include the detailed analysis of clinical benefit and cost-
effectiveness of benzodiazepine treatment in reduction of PONV after short-term, day
case surgical procedures.

We consider that pre-operative anxiety should be taken into consideration in the
multifactorial etiology of postoperative nausea and vomiting in addition to factors
commonly associated with PONV such as BMI, duration of anesthesia, history of motion
sickness and history of PONYV even in short-term, day case surgical procedures. We suggest
that midazolam should be routinely included in the anesthetic protocol for short-term
gynecological procedures.
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H. U. Kecos

OLIEHKA PACITPOCTPAHEHUSA U PACIIPEJEJEHUSA KOHTPACT-
HOI'O KPACUTEJISI, BBOAUMOTI'O 1O/ YJIbTPA3BYKOBBIM KOHTPO-
JIEM B [IOINMEPEUHYIO ABAOMUHAJIBHYIO IINTIOCKOCTb. AHATOMMU-
YECKOE UCCIEJOBAHUE

BBenenne. OnTumManbHbI 00bEM U KOHLIEHTPALUS BBOJIUMOTO aHECTETHKA OC-
TarTCs CriopHbIMH B cityuae TAP-6oka.

Lleas ncciaeoBaHUs COCTOSIA B OLIGHKE PACIPOCTPAHEHHS KPACUTEISI, BBOIHU-
MOT0 B MMOIMEPEUHYI0 a0IOMUHATIBHYIO TNIOCKOCTD.

Meroapl. VccnenoBanue ObU10 MPOBEAeHO Ha 15 Tpymax, pacupeneeHHbIX Ha
3 rpynimsl B 3aBUCUMOCTH OT 00bema BBoguMmoro kpacutens (10, 20 n 40 mur). Cre-
MIEHb PACIPOCTPAHECHUS KPACUTENSI ONPEHCIIIACh IIyTeM pacceueHusi OPIOLIHOM
CTCHKH.

PesysbraThl. BhIsBlIeHBI 3HAUUTENIBHBIC PA3IMYUS B PACIIPEICIICHUA KPACUTES
nocite uHbekuu 10 mit o cpaBHenuio ¢ 20-40 mut (p<0,001). CymiecTBeHHBIX pa3-
JIMYUA B pacrpefesleHnn Kpacutens nocie nHbeKuu 20 1 40 M1 He 0OHapyKEHO
(p>0,05). YcranosneHa cuibHas MOJIOXKHUTENbHAS KOPPEISALUS MEXKIY CTEIIEHBIO
pacnpocTpaHeHusi 1 00beMOM BBOJAUMOI'O KPACUTEIIS.

BoiBoa. Pacrnpocrpanenue kpacutelist ObLIIO CXOMHBIM IIPH BBEACHUU OOBeMa
20 1 40 M1, 3HAUUTENHHO MPEBBIIIAsT PACIPOCTPAHEHHE MOCIIe HHBEKIINH 00beMa
10 M.

KiroueBbie ciioBa: TAP-6110K, TpyITHOE HCCIIEIOBAHUE, PACIIPOCTPAHEHUE Kpa-
CUTEJIS.
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I. I. Chesov

ASSESSMENT OF SPREAD AND DISTRIBUTION PATTERN OF
CONTRAST DYE INJECTED UNDER ULTRASOUND GUIDANCE IN THE
TRANSVERSE ABDOMINAL PLANE. A CADAVERIC STUDY

Introduction. Optimal volume and concentration of injected local anesthe-
tic, as well as sensory block extension remain controversial in case of TAP-
block.

The aim of the present study was to assess the extent and the pattern of dye
(methylene blue) spread, injected in the transverse abdominal plane on fresh un-
fixed cadavers.
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Methods. The study was conducted on 15 fresh unembalmed. Cadavers were
randomly assigned into 3 equal groups, depending on the amount of dye injected
into transverse abdominal area (10, 20 and 40 mL). An ultrasound-guided injec-
tion of dye (methylene blue 1%) into the TAP plane was performed for each hemi-
abdominal wall. The extent of spread within the TAP plane was determined by de-
tailed dissection of the hemi-abdominal wall. The cranio-caudal and medio-lateral
distribution of dye was assessed for every single cadaver bilaterally.

Results. The results of present cadaveric study demonstrate significant differ-
ences in the dye distribution after injection of 10 mL methylene blue in the trans-
verse abdominal plane, compared with 20 to 40 mL of contrast medium (p<0.001).
At the same time, there were no significant differences in the distribution of the
cranial-caudal and medio-lateral spread of dye after injection of 20 and 40 ml into
the transverse abdominal area (p>0.05). A strong positive correlation was found
between the cephalo-caudal and medio-lateral extent of methylene blue and the vol-
ume of dye injected in the transverse abdominal area.

Conclusion. Our results suggest that 20 mL of contrast dye injected into trans-
verse abdominal space provide significant larger spread in cranial-caudal and me-
dio-lateral distance than the volume of 10 mL. At the same time, the spread of con-
trast dye was similar for volumes of 20 and 40 mL. The 20 mL may be an optimal
volume of local anesthetics used for TAP block.

Key words: TAP-block, cadaveric study, spread of dye.

What is Already Known on This Subject?

Transversus abdominis plane block (TAP-block) is a technique of postoperative re-
gional analgesia, first described in 2001 by Rafi A. Ultrasound-guided TAP-block gain
popularity in recent. It has been shown to be effective in reducing postoperative pain
after lower and upper abdominal surgery. A series of studies have examined various con-
centrations and volumes of local anesthetics used for TAP-block [1-3]. Often, clinicians
inject a volume of 15-30 mL up to 60 mL of local anesthetic, in different concentrations,
when performing TAP block, but high doses means an increased risk of local anesthetics
toxicity [4].

What is not Known Yet about the Topic?

Still, there are concerns related to the optimal volume, concentration of the local an-
esthetic solution (LA) used for TAP-block, as well as sensory block extension.

What is New in This Article?

Obviously, our data suggest that there is no differences in the maximum cephalo-cau-
dal and medio-lateral spread of the dye in the transversus abdominal plane after injec-
tion of a volume of 40 and 20 mL. In the same time, the spread of contrast dye in trans-
verse abdominal plane space is significant smaller after injection of a volume of 10 mL.
Probably, volume of 20 mL may be an optimal volume of local anesthetics used for TAP-
blocks.

Introduction

Insufficiently controlled postoperative pain is associated with a variety of undesir-
able postoperative consequences, including lung and heart complications, distress and suf-
fering, longer hospital stay of patients. Abdominal operations, by either laparotomy or
laparoscopy, are accompanied by significant postoperative pain. Abdominal transverse
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plane block is a relatively new technique for anesthetizing nerves after abdominal sur-
gery, with the aim of improving postoperative comfort and satisfaction. Existing studies
have demonstrated that TAP-block provides effective analgesia, especially in the T10-
Lldermatomes, being recommended for use after lower abdominal and gynecological
operations [5; 6].

Several TAP-block techniques are described in the literature, but the optimal volume
and concentration of local anesthetic injected and sensory block extension remain con-
troversial [5]. Although cadaveric studies are not without challenges, such as the availa-
bility and source of cadavers, they remain a foundation for understanding regional an-
esthesia, especially when talking about peripheral nerve blocks [7; 8].

The aim of the present study was to investigate the extent and the pattern of dye (meth-
ylene blue) spread, injected under ultrasound guidance in the transverse abdominal plane
on fresh unfixed cadavers. The anatomic study was conceptualized to test the hypothesis
that different volumes of contrast dye injected under ultrasound guidance in the trans-
verse abdominal area, influences the pattern and the extent of its spread.

Material and Methods

Approval was obtained from the Research Ethics Committee of the “Nicolae Testem-
itanu” State University of Medicine and Pharmacy, Chisinau, Moldova (Protocol Nr. 54
of 06/25/2014). The study was conducted on 15 fresh unembalmed cadavers without pre-
vious surgery/trauma to the abdomen: 11 males and 4 females. Cadavers were randomly
assigned into 3 equal groups, depending on the amount of dye injected into transverse
abdominal plane (10, 20 and 40 mL). Anthropometric data were collected for each speci-
men. The unembalmed adult cadaveric specimenswere obtained from the Department of
Intensive Care, Institute of Emergency Medicine, Chisinau, Republic of Moldova. Writ-
ten consent signed by the caregiver/legal representative of the deceased was obtained in
each case. Bilateral injection of dye into the transverse abdominal plane was performed
prior to cadaveric dissection. Over all thirty TAP-blocks were performed. Dissections of
30 cadaveric hemi-abdominal walls were done. The sequence of the study was as follows.
Each cadaver was placed in a supine position. First, an ultrasound scan was performed
to identify the muscular layers of abdominal wall and to define the transverse abdominal
plane bilaterally. A portable ultrasound machine (Mindray Ultrasound Diagnostic Sys-
tem M7, Shenzhen Mindray Bio-Medical Electronics CO., LTD, Nanshan, Shenzhen,
R. P. China), with a 12 MHz linear probe was used for all procedures. The ultrasound
probe was positioned on the lateral abdominal wall cephaliad to the iliac crest and cau-
dal to the costal margin. An ultrasound-guided injection of dye (methylene blue 1%)
into the TAP plane was performed for each hemi-abdominal wall, through 18 gauge Va-
sofix Safety catheter needle (B. Braun Melsungen AG 34209 Melsungen Germany) using
an in-plane mid-axillary approach. After the dye injection, its extent of spread within the
TAP was determined by detailed dissection of the hemi-abdominal wall. The cadavers
were dissected 6-12 hours later in layers from superficial to deep. The cranio-caudal and
medio-lateral distribution of dye was measured and described for each of the cadavers
bilaterally. The relationship between the distance measured and the injected volume was
determined. Descriptive statistics were used to report the anthropometric characteristics
of cadaveric specimens, and the extent of injected dye. For multiple comparison one way
ANOVA was used, by pairs post-hoc analysis Duncan test was applied. Pearson correla-
tion coefficient was used to correlate the spread of contrast dye with the volume injected.
Data are presented as mean (SD) and median (interquartile range). SPSS 17.0.1 was used
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asstatistical software (IBM Inc., Armonk, NY); p<0.05 was considered as statistically
significant.

Results

All 15 cadavers were examined bilaterally. Thus, 30 hemi-abdominal (10 per group)
walls were successfully injected and dissected. The cadavers” mean age at death was
(75.3%£4.34) years, with a range between 66 and 81 years. 11 cadavers (73.33%) were male
and 4 cadavers (26.67%) were female. Body weight was (75.5£6.5) kg, height (169.4%
+4.8) cm, and mean body mass index (25.9+2.8) (range 22-32). There was no statistical-
ly significant difference between the groups in terms of demographic or anthropometric
characteristics (p>0.05). Specimens’ data are showed in Table 1.

Both cephalo-caudal and medio-lateral spread of dye was observed in all cadavers.
The extent of transverse abdominal space staining in cephalo-caudal and medio-lateral
directions was in relation to injected volumes, as shown in Fig.1.

The average length of the contrast dye distribution in the cephalic-caudal dimension
was (12.8+1.54) cm (95% CI 11.7 to 13.9) for the 40 mL methylene blue injection, and
(11.75%1.68) cm (95% CI 10.5 to13.0) for the 20 mL methylene blue injection, p>0.05.
After 10 mL methylene blue injection in the transverse abdominal place, average cephal-
ad-caudal extension of dye was (6.20+0.88) cm, being significant lower than for volumes
of 40 and 20 ml (95 % CI 5.5 to 6.8), p=0.00006 and p=0.00014, respectively. Character-
istics of spread of injected dye in the transverse abdominal space are shown in Table 2.

No significant difference could be detected between the medio-lateral spread of 40 ml
—(9.60+2.01) cm (95% CI 8.11 to 10.98) and 20 mL — (10.2+1.81) cm (95% CI 8,90 to
11,5) ofmethylene blue in the transverse abdominal plane (p>0,05). At the same time,
the medio-lateral contrast dye extension after 10 mL methylene blue injection in the trans-
verse abdominal plane was significantly less comparing with 40 mL and 20 mL injec-
tions (p=0.00015 and p=0.000065, respectively).

As shown in Fig. 2, strong correlation was found between the cephalo-caudal and
medio-lateral extent of methylene blue and the volume of dye injected in the transverse
abdominal area (R?=0.607, p=0.00001 and R2=0.321, p=0.003, respectively).

The results of present cadaveric study demonstrate significant differences in the die
distribution after injection of 10 mL methylene blue in the transverse abdominal plane,
compared with 20 to 40 mL of contrast medium (p<0.001). At the same time, there were
no significant differences in the distribution of the cranial-caudal and medio-lateral spread
of dye after injection of 20 and 40 mL into the transverse abdominal area (p>0.05).

Table 1
Patients Characteristics at the Time of Death, n=15)
Characteristics Group 1 _( 10 mL), | Group II_(ZO mL), [ Group III_ (40 mL),

n=5 n=>5 n=5
Age, years (M£DS) 75.8£2.7* 75.2%5.6% 78.0+5.7*
Weight, kg (M=DS) 73.6x7.1% 75.0£7.1% 77.5£5.2%
Height, cm (M£DS) 170.612.4* 168.414.6* 169.2£6.9*
BMI, kg/ml (M£DS) 24.8+1.8* 25.8+2.8* 27.0+3.7*
Male/Female, n 3/2 4/1 4/1

Note. Data are presented as MeantSD or number; BMI — Body Mass Index; * — p>0.05.
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Fig. 1. Photograph of dissection specimens. Spread of the dye in the transversus ab-
dominal plane following 10 mL (a) and 40 mL () methylene blue injection

A strong positive correlation was found
between the cephalo-caudal and medio-lat-
eral extent of methylene blue and the vol-
ume of dye injected in the transverse ab-
dominal area.

Discussion. After the initial description
of the TAP block technique by A. Rafi
(2001), numerous studies have emphasized
its value [9-11]. The TAP-block has been
shown to be effective in reducing postop-
erative pain after lower and upper abdom-
inal surgery.

A series of studies have examined vari-
ous concentrations of local anesthetics ad-
ministered during the procedure of TAP-
blocks [1-3]. A. Rafi (2001) described the
use of 20 ml of local anesthetic for each
hemi-abdomen for postoperative analgesia.
J. McDonnell et al. (2004) reported the ad-
ministration of 20 mL of lidocaine 0.5% on
either side of the abdomen, in healthy vol-
unteers during the TAP block. Most
doctors usually inject a total of 15-30 mL
to 60 mL of local anesthetic, in different

Table 2

Characteristics of spread of injected dye
(10, 20 and 40 ml 1% methylene blue) in
the transverse abdominal plane, cm

C Die distribution, cm

ontrast

dye volume | Cephalo-cau-| Medio-late-

dal spread ral spread

10 mL, n=10

max 8 7

min 4,5 4,5

mean 6,20+0,88* [ 5,75+0,86*
20 mL, n=10

max 15 13

min 9 7

mean 11,75%1,68* | 10,20+1,81*
40 mL, n=10

max 16 14

min 11 7

mean 12,80%£1,54* | 9,60%£2,01*

Note. * — values are presented as meantSD.
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Fig. 2. Correlation between the cephalo-caudal and medio-lateral spread of methylene
blue and the volume of dye injected in the transverse abdominal plane

concentrations, when performing TAP-block, but high doses can carry an increased risk
of toxicity [4].

Cadaveric studies provide a viable option for practicing US imaging for peripheral
blocks [8]. A number of important cadaver studies in adults that offer important insights
into peripheral blocks has been reported. M. Barrington et al. (2009) injected 5 mL of
contrast die into human cadavers under ultrasound guidance in order to perform sub-
costal TAP-block. After cadaver’s dissection, the authors found that single injections cov-
ered dermatomes T9-T10, whereas multiple injections covered nerves T8-T11 [12].
J. McDonnel et al. (2007) conducted a cadaveric study to evaluate the distribution of
methylene blue injected into the transversus abdominis plane via the triangles of Petit [13].
The authors found an equal spread of contrast within the TAP when using 0.3 and
0.6 mL/kg. T. Tran et al (2009) injected 20 ml of aniline blue dye (0.25% in distilled wa-
ter) into the TAP under ultrasound guidance, above the iliac crest in the mid-axillary
line in cadavers. After dissection, dye was seen distributed between the iliac crest, costal
margin, and rectus muscle with an average rea of 45 cm2. Segmental nerves involved in
the dye were T10, T11, T12, and L1 [14]. T. Murouchi et al. (2013) conducted a cadaveric
study to evaluate the spread of dye after ultrasound-guided subcostal and mid-axillary
transversus abdominis plane block. Authors injected 10 mL of dye on each hemi-abdo-
men and found the involvement of T7, T8-11, T12, and L1 nerves [15].

The results of our cadaveric study showed that the spread of dye was different de-
pending on the volume of injected contrast. A strong positive correlation was demon-
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strated between the volume of contrast medium injected into transverse abdominal area
and cranio-caudal or medial-lateral extent of its distribution. At the same time, our re-
sults showed a similar distribution of the contrast dye in the transverse abdominal plane
after injection of volumes of 20 and 40 mL, presenting a potential utility in calculating
doses and concentrations of local anesthetic used during ultrasound-guided TAP blocks
in patients undergoing abdominal surgery.

This anatomic study is the first of this type in the Republic of Moldova, where the
spread of contrast dye injected into the transverse abdominal space under ultrasound
guidance has been investigated by anatomical dissection.

Our study has several limitations. Being a cadaveric study, the way in which fluid
passes through, the fascial planes, the echogenicity of tissues may be different in real pa-
tients. Tissue inflammation and surgical incision in patients undergoing abdominal sur-
gery could influence the pattern of spread of local anesthetic injected into the TAP-block.
One limitation can be considered the relatively small sample size. Thus, the present ana-
tomic study results may serve only to support a hypothesis. It is of course the fact that
actual cadaveric study results need to be confirmed in human studies, including clinical
effect of TAP-block and satisfaction of patients, surgeons and anesthesiologists. This pre-
clinical study may be helpful for determining an appropriate volume for ultrasound-guided
TAP-block in patients undergoing abdominal surgery.

Conclusion

The findings of our anatomic study may help the understanding of injected dye spread fol-
lowing ultrasound-guided TAP injections. Our results suggest that 20 mL of contrast dye in-
jected into transverse abdominal space provide significant larger spread in cranial-caudal and
medio-lateral distance than the volume of 10 mL. At the same time, the spread of contrast dye
was similar for volumes of 20 and 40 mL. Thus, our findings suggest that the volume of 20 mL
may be an optimal volume of analgesia during TAP blocks in patients after abdominal sur-
gery. Further in vivo studies are needed to investigate the minimum volume of ultrasound-guided
injected contrast required to cause a sensory blockade of the anterior abdominal wall.
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JANATHOCTUKA CEIICUCA Y BEPEMEHHBIX U POXEHULL: 1UC-
KYCCHOHHBIE BOITPOCHI KJIIMHUYECKUX PEKOMEHJALIMI “SUR-
VIVING SEPSIS CAMPAIGN INTERNATIONAL GUIDELINES FOR
MANAGEMENT OF SEPSIS AND SEPTIC SHOCK: 2016”

Du3noIoUYeCKHE MOKa3aTeIn OEPEeMEHHBIX UMEIOT 0COOEHHOCTU, KOTOPBIE BHO-
CSIT CBOM KOPPEKTUBHI B KJIACCHUECKYIO KAPTUHY JTUATHOCTHKU U JIeUeHUs cercuca/
CEeNITHYECKOTO III0KA B JAHHOW KaTeropuu OOIbHBIX.
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Llens 3101 paboThl — U3yYeHHE OCOOEHHOCTEH CETICHCa M CENTUYECKOTO IMOKa
y OepeMEHHBIX M POKEHML, yUYUThIBas IpoToKoi “Surviving Sepsis Campaign: Inter-
national Guidelines for Management of Sepsis and Septic Shock: 2016”. ITpo6iema
cercuca akTyalbHa, B TOM YHCIIE U B aKyllepcTBe. B HacTosimee BpeMst HHOEKIUH
3aHUMAIOT TPEThE MECTO B CTPYKTYPE MATEPUHCKON JIETAILHOCTH U COCTaBISIOT
okouto 15 %.

OO6cyxaaTcs JaHHbIe AMATHOCTUKU U JIedeHUs 14 OepeMeHHBIX/POKEHUIL ¢
CETCHCOM, KOTOPBIif BO3HUK BCIIEACTBUE MIEPUTOHUTA KAK PE3YIbTAT XOPHAMHU-
OHMTa U MOCIEPOIOBOTO IHJOMETPHUTA. BObHBIE OCTyAIN B KIIMHUKY B 2010—
2016 rr. Becem xeHIMHAM OBIJIO TTPOBEJICHO MHTEHCUBHYIO TepaIluio (BOJEeMUYE-
CKasi pecyCLUUTalLUs1, KapAHMOPpECIUpATOPHAS ITOJICPKKA, aHTHOAKTepUabHas Te-
pamnus) 1 onepallMOHHOE BMEIIATENbCTBO (JIMKBUIALIMS NEPUTOHUTA, CAHALIUS U
JpeHupoBaHue 6proiHoii monoct). CocrosiHue 6OJMBHBIX ObLTO OlleHeHO B (14,5+
*1,5) 6amna mo mkane APACHE I, a cocrostHue noimopranHoi AUcHyHKIMA — B
(5,0£1,0) 6armma mo mkane SOFA.

KuroueBble c/10Ba: cerncuc, CenTUYECKU MOK, OEPEeMEHHOCTb.

UDC 618.3-06:(616.12-008.331+661-005.98+616.8-009.24)-089.5-08-039.35

Ya. M. Pidhirnyy

THE DIAGNOSTICS OF SEPSIS IN PREGNANT WOMEN AND DURING
POSTPARTUM PERIOD: THE CONTROVERSIAL QUESTIONS OF SUR-
VIVING SEPSIS CAMPAIGN (INTERNATIONAL GUIDELINES FOR MAN-
AGEMENT OF SEPSIS AND SEPTIC SHOCK), UPDATED IN 2016

Sepsis and septical shock clinical criteria were agreed in Surviving Sepsis Cam-
paign: International Guidelines for Management of Sepsis and Septic Shock 2016.
Despite the imperfections of SIRS criteria (low specificity), their sensitivity reaches
100%.

According to modern ideas, sepsis is a systemic inflammatory response to in-
fection (SystemicInflammatoryResponseSyndrome — SIRS) always associated with
the presence of infectious agent in the body. Clinical and metabolical manifesta-
tions of sepsis are similar to symptoms and criteria of system inflammatory response
syndrome.

Physiological features of pregnant women are making adjustments to the clas-
sical picture of diagnosis and treatment. In the first trimester of pregnancy 15% of
women are suffering from dyspnea. Increased heart rate is normal manifestation of
the third mechanism of regulation of cardiac output (volume of circulating blood
— first, the contractile ability of the myocardium — second). Increase in the number
of leukocytes in peripheral blood of pregnant/postpartum women is a physiological
process and creates difficulties in diagnostic process. The aim of study was to de-
termine peculiarities of sepsis and septical shock in pregnant and postpartum women
according to instructions of Surviving Sepsis Campaign: International Guidelines
for Management of Sepsis and Septic Shock: 2016. The problem of sepsis is cur-
rently very severe in obstetrics. In now days, infections occupy third place in the
structure of maternal mortality and make up about 15%. Systemic manifestations
of sepsis/septical shock in pregnant/postpartum women (including the development
of multiple organ dysfunction)can significantly outpace local changes of purulent
source. If the primal source of infection is located in the uterus, the development of
septical shock is not always accompanied by symptoms of “classical” metroen-
dometritis, making it difficult to diagnose. It also detains radical sanation of the
infectious source contributing to progression of multiple organ dysfunction. In 2001
E. P. Rivers et al. published an article in highly ranked journal N Eng J Med, which
is cited by various authors until now. The whole algorithm of infusion and inotrop-
ic therapy was developed on its basis for patients with sepsis and septic shock. De-
spite this, in present time many authors doubt in expediency of achieving CVP §8-13
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mmHg (J. H. Boyd et al 2011; M. Cessoni et al 2011; Marik P. E. et al 2008).,
sodium ions accumulate in the extracellular space (interstitial and intravascular)in
pregnant; as a result tissues become hydrophilicandtissue “phisiological
edema”develops. Given the presence of capillary loss syndrome in pregnant/ post-
partum women (preeclampsia / eclampsia) controversial is the question of the qual-
itative composition of the infusion therapy.

There are no safe antibiotics for pregnant women according to Food and Drug
Administration— FDA (USA). Therefore, the problem of antibiotic therapy in these
patients also have its own features.

Physiological features of pregnant woman are making adjustments to the clas-
sical picture of diagnosis and treatment of sepsis/septical shock in this group of
patients. The aim of study was to determine peculiarities of sepsis and septical shock
in pregnant and postpartum women according to instructions of Surviving Sepsis
Campaign: International Guidelines for Management of Sepsis and Septic Shock:
2016. The problem of sepsis is currently very severe in obstetrics. In now days, in-
fections occupy third place in the structure of maternal mortality and make up about
15%.

In this article we have discussed the results of the diagnosis and treatment of 14
pregnant /postpartum women with sepsis, who came to the clinic of anesthesiology
and intensive care of the Lviv Regional Hospital from 2010 to 2016. Chorioamnio-
nitis and endometritis were the main reasons of peritonitis and sepsis. Intensive ther-
apy (volemic resuscitation, cardio-respiratory support, antibiotic therapy) and sur-
gical intervention (eliminating the causes of peritonitis, sanitation and drainage of
the abdominal cavity) were conducted to all the patients. The patient’s general con-
dition was evaluated by APACHE II scale at (14.5+1.5) points and multiple organ
dysfunction was evaluated at (5.0£1.0) points by SOFA scale.

Key words: sepsis, septical shock, pregnancy.

Beryn

3riiHO 3 MDKHapOJHOIO HacTaHOBOW “Surviving Sepsis Campaign International
Guidelines for Management of Sepsis and Septic Shock: 20167, nns Bepudikauii giaruo-
3y «Cercuc» aHami3yIoThCs 3aTaJIbHOKIIIHIYHI O3HAKHU, ApaMETPH TeMOINHAMIKH, IPO-
SIBY 3aIaJICHHA Ta JUCc(yHKUIT OpraHis.

3anajeHHs — e KOMIUIEKCHA CYAMHHO-Me3eHXIMalbHa HecreuugiyHa peaxiis Ha
VIIKOJ/KEHHSI TKAHUH, 1110 BUKJIMKaHa 1HPEeKIIHHUMU Ta HeiHpeKIiiHuMY arentamu. Ls
peaxiis cnpsiMOBaHa Ha BUJAJIEHHS MATOT€HHOTO areHTa, BiAHOBICHHS CTPYKTYPH Ta
(dbyHk1iN yurkopkeHux TkanuH (Jacobi J., 2002). ¥V BUCHOBKaX, siKi 3po0JieH] eKkcIiepTa-
mu i omy6OmikoBani “The Third International Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3)”, BKa3yeThCcsi HA OOMEKEHICTh BaXIIMBOCTI MTPOSIBIB 3amajIieHHSI,
HArOJIOIIYEThCA HA HEJOCTATHIN crieln(ivHOCTI, YyTIMBOCTI KPUTEPIiB 3aralibHOI BiAIO-
BiJil opranizmy Ha 3anajieHHs (SIRS). PoGoua rpyna nparnysia audepeHiiitoBaTi CETrICUc
BiJl HEYCKJIaAHEeHOT iH(DeKLil Ta yIOCKOHATIUTH BU3HAYEHHS CEIICUCY 1 CEITUYHOTO IIOKY,
sKi O Binmosiganu O6iblI rIMMOOKOMY PO3yMiHHIO TaTOO610510TiT 1bOTo npouecy. OCHOBHI
MexaHi3Mu po3BUTKY SIRS — 11e yIIKO/DKeHHSI €HJIOTEITiI0, aKTUBAIIisl JISHKOIIUTIB, 30B-
HIIIHBOTO Ta BHYTPIMIHBOIO HUIAXY KOATYIALII, mopyuieHHs (iOpuHom3y, arperamuis
TPOMOOLIMTIB, BIUIMB Ha CUCTEMY KOMIUIEMEHTY, KaJIIKpeiH-KiHIHOBY cUCTeMy, OOMiH Ka-
TEXOJIaMiHIB 1 MIIOKOKOPTHUKOIMIB, OPYIIEHHS aJeKBaTHOI iMyHHOI Biamosini. [Iporte
YIIKOJ/DKEHHS €HOTEJIIIO JIEKaTh B OCHOBI, IPUHANMHI, 1116 OAHOT'O IPI3HOTO KPUTUYHO-
ro CTaHy — MpeekaMIicii (rectosy). SIKIo BpaxoByBaTH i Ti 3MiHH, KI BUHUKAIOTh B
OpraHi3mi BariTHOI IHKM («HOpMa BariTHOCTI»), TO CTAIOTh OYEBUIHUMU MPOOJIEMHU B
JiarHocTull y BaritHux o3Hak SIRS sik koMrionenTa jiarnosy «Cerncucy. 3rijiHo 3 aedi-
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HiIiero Sepsis-3, cerncuc — Iie opraHHa TUCHYHKINS, KA BUKJIUKaHA MOPYIICHHSIM pery-
JISLIT peakiii opraHi3My XBOporo Ha iH(EKIO Ta 3arpOKYe KUTTIO JIIOJUHU, & CENTHY-
HUH OK BU3HAYAETHCS SIK CTAH IUPKYIATOPHUX, KIITHHHUX 1 METAOOJIYHHUX MOPYIIICHB,
1[0 BUHUKAIOTh B OPraHi3Mi XBOPOTO BHACIIIOK CETICUCY.

®Di3i0JI0TTYHI OCOOIMBOCTI BATITHOI )KIHKM BHOCSTHh KOPEKTHBH B KIIACHYHY KAPTHUHY
JUATHOCTUKHM Ta JIIKYBaHHS y BUIIEBKA3aHY HACTAHOBY.

HatoMicTb mpobiiemMa cerncucy 3ajuiiaeThesi CbOTOJIHI IyKe TOCTPOIO, Y TOMY YHUCIT
B akymepcTBi. HuHi y CBITI 1H(EKINT TOCIIaI0Th TPETE MICIE Y CTPYKTYpPl MaTEPUHChH-
KOI JIETAJILHOCTI 1 CTAHOBJISITH OJM3bKO 15 %. ¥V Pocii MaTeprHChKa JIETAIBHICTD, MO-
B’sI3aHA 13 CEIICUCOM TIiJT Yac IMOJIOTIB 1 B TiCIsI0TepallifHOMY ITepio/ii, y 3arajibHii CTpyK-
Typl MAaTEPUHCHKOI JIETAJTLHOCTI CTAaHOBUTH 3,4 %. 3a nanumu A. B. Kynukosa i criB-
aBT. (2012), 3 yciX MamieHTOK aKylmepchbKOro MpoduIo, sIKi HAIXOIUIU B KPUTUIHOMY
crani g0 BipaiienHss APIT oGiacHol kiiHIYHOI JikapHi €kaTepruHOypra 3 JiKyBalbHO-
npodirakTuyHux 3akiaaiB CBeputoBCcbKkoi obacti, y 43,2 % Oyiu rHIHHO-CENTUYHI
yckmaaaeHss [1].

MeTa JTOCITIIKEHHS — BU3HAUNUTH OCOOIMBOCTI Mepediry cerncucy Ta TOKCUKO-CENTHY-
HOTO IIIOKY Y BariTHUX 1 IOPOJIiJIeH, BpAaXOBYIOUHM MIKHAPOJ/HY HACTAHOBY 3 JIIKYBaHHS
cericucy/centuunoro 1moky (“Surviving Sepsis Campaign International Guidelines for
Management of Sepsis and Septic Shock: 2016”).

Marepiaim Ta MeTOIH AOCTiIKEHHS

Hawmu obctesxero 14 XBOpUX Ha CETICHUC, 1[0 BUHUK YHACHIIOK NMEPUTOHITY Ha IPYHTI
XOPIOAMHIOHITY Ta MICIIAMIOJIOTOBOTO €HAOMETPUTY, SKI HAIXOWIH IO KIIIHIKU aHecTe-
310710711 Ta iIHTeHCHBHOI Tepartii JIbBIBCbKOT 001acHOT KitiHiuHO1 jtikapHi 3 2010 mo 2016 pp.
VYcim XxBopuM OyJio IPOBENICHO 1HTCHCUBHY Tepalito (BOJIEMIYHY pECyCLUTAIIII0, Kap-
JopecipaTOpHY MITPUMKY, aHTHOIOTHKOTEPAITIIO Ta 1H.) 1 oneparliifHe BTpydaHHs (yCy-
HEHHsI IIPUYUH NIEPUTOHITY, CaHAIliS Ta JIPEHYBaHHS YePEBHOI MOPOKHUHM). 3araJbHUN
cTaH XBOpHX omiHoBayH B (14,511,5) 6ana 3a mkanoro APACHE 11, a ctan noniopras-
HoT mucdyHkuii — B (5,011,0) 6ana 3a mkanorw SOFA.

Pe3yabTaTn nociigkeHHs Ta ix o0ropopeHHs

B oprani3mi *IHKH BXe Ha TIOYATKY BATiTHOCTI BUHUKAIOThH (Pi310JIOTIUHI 3MiHH, SKi
MOYHa BBAXKATH KHOPMOIO BATiTHOCTI», ajie Kl CyTTEBO BIUIMBAIOTH HA IIATHOCTUKY Ta
JIKyBaHHs cericucy. Tax, cepe/iHe mpubaBIeHHS BOAM 3a 4aC BAariTHOCTI B OpraHi3Mi )KIHKH
CTAHOBUTB BiJl 6 /10 8 J1, 3 AKUX 4—06 JI IPUITAIA€ HA TO3AKIITUHHUI TTpocTip (puc. 1).

SIK1110 111e BpaxoBYyBaTH OCOOJIMBOCTI aHTHOIOTUKOTEPAIIlii BATITHUX, TO CTA€ OUEBU/I-
HOIO TIpo0JjieMa sIK JIarHOCTHKH, TaK 1 IHTEHCUBHOI Tepallii Cercucy y JaHOl KaTeropii
xBopux (Tadmn. 1):

1. BijpIr Jlerkomy repediry cerncucy y BariTHHX CIPHSIOTh MOJOIUH BiK, K TIPaBH-
710, BIICYTHICTB ()OHOBOTO 3aXBOPIOBAHHSI, OOMEKEHE JIKeperto iH(eKIIii (y O1IbIIOoCTi BU-
MaJIKIB MOPOKHUHOIO MAJIOT0 Tasa), HallloHAIbHA TIpOrpamMa HaJJaHHS JOITOMOTH BaTiT-
HUM 1 TOPOIULIISM.

2. IIBuaKuMii Mporpec CeNTUYHOTO MPOLIECY MOXKE OyTH 3yMOBJICHUI 3HUKCHHSIM aK-
TUBHOCTI KJIITHHHOI JJAHKM IMYHITETY y BariTHuX (3MiHM criBBigHomeHHs Thl : Th2),
CXWJIBHICTIO JIO BHYTPIIIHBOKIIITHHHUX 30y THUKIB (OaKTepil, BipycH, Mapa3uTH), JEHKO-
IIUTO30M, 30UTBIICHHSIM KUTbKOCTI D-mrumepiB, TUCHYHKITIEIO eHIOTENI0, 3HHKEHHIM PIBHS
AT III, mporeiniB C i S, akTUBHOCTI (piOPUHOITIZY, 3POCTAHHSM ITiJ] YacC IOJIOTIB IMpo3a-
MaJIbHUX UTOKIHIB. J10 IOTO IIIe CITi/T TOAaTH HAsIBHICTD 3aIalibHOI peaKIlil Mpu yCKIal-
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HesBaxxaiouu Ha aJileKBaTHY
PLIMHHY pecyCLUTALIIO: B) SOFA noxa3Huku:
1) Ba3zomnpecopu HEOOXIAHI 151 — PaO,/FiO, ratio;
MiATPUMKH cepeiHboro AT || — mxama xom Tmasro:
2> 65 MM pT. CT.; .
. — cepenniii AT;
2) piBeHb JAKTATy CUPOBATKH - .
KpOBi > 2 MMOJIB/JI — NPU3HAYCHHS BA30TPECOPIB, iX THII i 1032
iH(y3IT;
Tax — KpeaTHHIH a00 CEeYOBUHA CHPOBATKHU KPOBI;
Y — Olipy0iH;
CenTHUHMIA HIOK | — TPOMOOLIUTH

Puc. 1. Anroputm niarHoctuku cerncucy 3rinHo i3 SEPSIS-3: qSOFA — vacroTa nu-
XaHH4, MeHTanbHU# cratyc, AT SOFA — Pa/FiO,, mkana koM I'masro, CAT, iHo-
TPOITHA Ta Ba30IPECOpHA IMiITPUMKA, KpeaTHHIH, O1T1ipyOiH, TPOMOOIUTH

HEHHsIX BariTHOCTI (ipeeksamricisi, exkamiicisi, HELLPE-cunapom) — «mMatepuHChKa Biji-
noBib Ha 3anajieHHs» (MSIR —maternal system icinflammatory response).

3. CucteMHi MPOSIBU cercucy (y TOMY YHCII1 PO3BUTOK MOJIIOPraHHO1 TUCYHKIIIT) MO-
JKYTh 3HAUHO BHUIIEPEIKATH JIOKAJIbHI 3MIHU THIHHOTO JKepera.

4. Mosxua noroautucs 3 A. B. Kyiaukosuwm i ciBaT. (2012), 1110 po3BUTOK cericucy/
CENMTUYHOTO HIOKY MPH IePBUHHOMY JDKepeni iH(deKIlii B MaTIli JaleKo He 3aBX/IU Cy-
MPOBOJ/IKYETHCS CUMIITOMAMHU «KJIACHYHOT'0» METPOCHJOMETPHUTY, 11O YTPYIHIOE Jia-
THOCTHKY Ta 3aTPUMY€ paJIMKaJIbHy CaHAIlIo Jpkepesa 1H(EeKIl, CIpusioun mporpecy
noyriopranHoi aucyHkii [1].
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Tabauys 1
Kpurepii giarnocruxu cencucy i oprannux aucyHkuii
3rigHo i3 “Surviving Sepsis Campaign: International Guidelines for
Management of Severe Sepsisand Septic Shock: 2012; 2016”

3aranabHi O3HAKHU 3amanbHi O3HAKU
TemnepatypHa peakiis: = 38,5 °C JleiixouuTu = 12 THC. KI1. 200 < 4 THUC. KII.
200 <36 °C HopmanbHa KUTBKICTh JISHKOIIMTIB, aje

6ubire 10 % He3pinux popm

Yacrora cepleBux CKopoueHb > 90/xp-! C-peakTHBHUI OIJIOK M1a3Mu OLIbIIE
HIXK yJIBiYl MEPEBUIIYE TTOKA3HUK HOPMHU

YacroTa AMXATbHUX PYXiB [MpokanbIUTOHIH Yy TU1a3Mi Oiblie HiXK
yIBiUi TIEPEBUIIYE TOKA3HUK HOPMU

3MiHEHMH IMCUXIYHUI CTATYC

lneprigpararis a6o
MO3UTHBHUIN OaTaHC PIIUHU
(= 20 ma/kr ipoTsiroM 24 ron)

Tnepriikemis (irykop Kposi = 140 mr/a,
a00 7,7 MMOJIB/JT) 32 BIICYTHOCTI IyKPOBOTO
nmiadery

T'eMoarHaMiuHI 3MiHA

Aprtepianbna rinotensisa: AT, . <90 MM pT. cT.; CAT < 70 MM PT. CT.; 3HHKEHHA

AT, Oinbmie Hixk Ha 40 MM PT. CT. BiZl BikOBOI HOpMH

[Moxa3Huuku opranHoi nuchyHKIIi

Pecnipamopna: aptepianbHa rinokceMis: PaO,/FiO, < 300

Huprosa. T'octpa omirypist: Temin cedoBuaiieHHs < 0,5 Mi1/(Kr-rojt) moHaMeHIIe
2 TOJI, He3BAXKAIOUH HA BOJIEMIYHY PECYCLIUTAIIIIO
3pocranHs kpeaTuHiny: > 0,5 mr/mi, a6o 0,442 mmoub/n

Koaeynsyin: INR: > 1,5 i/a6o AUTY > 60 c
Tpomboruronenis: < 100 Tuc. K.

HIKT: BIICYTHICTD NEPUCTATIbTUKH

Ieuinka: 6inipy6iH = 4 mr/mn (70 MKMOIB/1)

O3Haku rinonepdysii TKAaHUH

Tinepnaxmamemis: 2 1 MMOIIB/IT

Buusrcena weUOKIicmb HANOBHEHHA HI2IMbOBO20 TI0MHCA

[MutaHHs PO caHAaIlifo IEPBUHHOTO JiKepena iHdeKIlii onTUMaIbHO MOTPIOHO BUPI-
IIUTH y Tiepini 6 roj nepedyBaHHs BariTHol/mopoauut y BiaautenHi APIT [3]. [Tpu pos-
BUTKY TSDKKOTO CETICUCY/CENITUYHOTO MIOKY MIEThCsI He TIPO JIOKAIbHE THIHHE JKEpeo, a
PO 3arajibHy BIIMOBIAL OPraHI3My Ha 3amajeHHs. Y IbOMY pa3i TpaaulliiHI CAMITOMU
MICIIATIOPOTOBOTO €HIIOMETPUTY MOXYTh OyTH CTepTHMH 1 HeBUpasHUMU. CIIiJT 3ayBaXu-
TH, IO Hi OiMaHyaIbHe JOCIIKEHHS, Hi YIbTpacoHOTpadis MaTKU He 3aBXKIU HATAIOTh
HeoOXiHy iHpopMaiit. Takox iCHye BellMKa IMOBIPHICTh BTOPUHHOTO iH(MIKYBaHHS.

40 Kuiniuna anecre3sioJiorisi Ta inTeHcuBHA Tepamisi, Ne 2 (10), 2017 p.



Huxue HaBeeHO He aOCOJIIOTHI ITOKA3aHHs JI0 T1ICTEPEKTOMIl, a Ti KJIIHIYHI CUTYAaIIii,
K1 TIOTPeOYIOTh BIIMOBII HA MUTAHHS PO HEOOXIIHICTh MPOBEICHHS ONEePAaIiifHOrO
BTpYYaHHSI.

1. KpiM MaTKu, He BUSBIICHO THIIMX JpKepet iHGEKIIl, sKi 6 OyJIM TPUUUHOO TSKKOC-
Ti CTaHy.

2. [1pu HEBIAMOBIHOCTI MOTIPIICHHS CTAHY MAIIEHTKU 1 CUMITTOMIB OCHOBHOI'O 3a-
XBOPIOBAHHS (HAPOCTAHHSI OPraHHOT TUCHYHKIIIT).

3. HapoctaHHsI CUMIITOMIB 3arajibHOI BIIITOBII OpraHi3My Ha 3allajeHHs, He3BaKa-
I0UYH Ha aJICKBATHY IHTCHCUBHY TEPAITifO.

4. HapocranHus piBHsl C-peakTHBHOTO OLTKA Ta MPOKAJILIUTOHIHY.

5. AHTeHaTallbHA CMEPTh I10/1a Ha (poHI iHDEKIIHHOTO Mpoliecy OYab-sIKOT JTOKai-
3auii.

6. O3HakWu, MosiBH a00 MPOrpecyBaHHS MOJTIOPraHHOT TUChHYHKITIT.

ITepBUHHUM JKEPEIOM CEIICUCY B aKyIIEPCTBI, 3a3BHUAll, € BariTHA, MCIsiabopTHA
abo MmCISImoporoBa MaTka. Y KIIACUYHOI «CeNTHYHOI MATKW» HAsSBHICTh THIHHOTO a60
THIHO-HEKPOTHYHOTO 3alaJIeHHs! JIeIUIYyaIbHOI 0OOJIOHKH 1 MIOMETPisl, SIK MPABHIIO,
MOETHYETHCS 3 TPOMOO(]IIeOITOM BEH MATKK Ta MaJIoro Taza. MopdoJIoriuHUMHU HACHI]I-
kamu SIRS e BackymiTH, IHTEpCTHUIlIITHE 3aNaIeHHs, TiepIuasis JiM(oigHOl TKAHUHU T
OpraHiB KpOBOTBOPeHHs. KOMITOHEHTOM CENTHUYHOIO MIOKY 3a3Buuail € JIB3-cunapom.
3aJiexHO Bij| MEPEBaXKAOUOr0 IMpoliecy (koaryssiiist abo ¢idpunoiz) nposiamu JIB3-
CHUHJIPOMY € YTBOPEeHHsI (piOPUHOBUX 3TYCTKIB Y MIKPOIUPKYIATOPHOMY PycCili a00 Koa-
TYJIOMATHYHI KPOBOTEYI.

KitiHiuHI cuTyalii, Mpy SIKUX CITiJ] MPUAHSATH PIlICHHS TPO AOLUIBHICTh OpraHo3oepi-
raruoi TAKTUKH, TAKI:

1. BepudikoBane/caHoBaHe iHIIIe JKepelto iHDeKIIii, sike 3yMOBIIFOBAIIO TSKKICTh CTa-
HY XBOPOI.

2. CrabinbHi nokasHuku SIRS.

3. He nporpecye CHHIPOM IOTIOrpaHHOI HEIOCTATHOCTI.

4. He 3pocTtae piBeHb MPOKAJIBIUTOHIHY.

5. XKusnii iz,

6. Hemae KITIHIKM CEITUYHOTO IIOKY.

ITpoanaizyBaBIIy 3araJIbHOKITIHIYHI O3HAKH CEIICHCY, CITIJI 3aYBaXKUTH, 110 Y BariT-
HUX 1 TOPOJIIEH € IeBHI 0COOIMBOCTI. Y NEPIIOMY TPUMECTPI BATITHOCTI 3aUIIIKA Typ-
6ye 0mu3bko 15 % xinok. 1o 19-ro THXKHS BariTHOCTI MPOSIBU 3aIUIIKH € Y 50 % ®KIHOK,
a 1o 31-ro TwxHS —y 75 %. Y 60 % BariTHUX 3a8JIMIIKA BUHUKAE TUILKU PH HI3UIHOMY
HaBaHTaXkeHH1, a y 20 % — y croxoi (tabur. 2).

36inbiienHs YCC € HOpMaJbHUM TIPOSIBOM TPETHOTO MEXaHI3MY PEryJIsilii ceplieBo-
ro Bukuay (OLIK — mepmunii, CKopoTIuBa 3IATHICTh MiOKapaa — JAPYTHil), IIe TaK 3Ba-
Ha PUTMOIHOTPOITHA 3aJIC)KHICTh. BOHA XapaKTepu3yeThCs MiIBUIIICHHSIM CUJIH CEPLIEBUX
CKOpOYEHb 31 30UTbIIeHHSIM 1X YacToTH. (Taxikap/iro BariTHUX, KPiM MATOJOTIYHUX Ta-
xikapmiit, — He KOPUT'YBATN!)

B oprani3zmi BariTHOI 10HH HATPIKO HAKOMTUYYIOTHCS B MMO3AKIITHHHOMY ITPOCTOPi (1H-
TEPCTULIIH Ta BHYTPIIIHBOCYJAMHHE PYCIIO0), Y PE3YJIbTATI YOTO TKAHUHU CTAIOTh TiJpO-
(bUIBHIMH, PO3BUBAIOTHCS «(Di310JIOTTUHI HAOPSIKI.

Posrisgaroun 03HAKH 3aMaieHHs] K KPUTEpil MIarHOCTUKH CEICUCY, CIIiJl 3ayBa-
KUTH, 10 TIPU HOPMAJIBHO TIepediraryiil BariTHOCTI 301UIbIIYETHCS KUTBKICTh JIGHKO-
uuTiB. o 30-To THKHS BAriTHOCTI KUJIBKICTh JICHKOLUTIB 3pocTae g0 12-16 Tuc. KiI.
(Tabm. 3).
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Tabauys 2
3araJapHOKIIHIYHI 03HAKH CeNcHCy Ta IX «KOpPeKmisH» mix yac BariTHOCTI

O3Haku «Di3i010TIsT BATITHUX»
1.t>38,3°Cabo<36°C Hopma
2. HCC = 90/xB abo Oinblie HiX JIBa CTAHJAPTHUX Tycc
BIZIXWJICHHS HaJ HOPMaTbHUM 3HAUYEHHSM JIJISl TAHOTO BiKY
3. TaximHOE Tug
4. TTopy1iieHHSs CBIIOMOCTI COHUBICTD
5. 3HauHi HAOPSIKK 200 MO3UTUBHUIN OaTaHC PIAMHU «Di3ion0TiYHI HAOPSIKU»
(=20 mn/xr/24 ron)
TnepriikeMis (1rykop Kposi = 140 mr/m, Hopwma
a060 7,7 MMOJIB/IT) 3a BIACYTHOCTI I[yKPOBOTO /TiabeTy

Tabnuys 3
O3HakH 3anaJIeHHS
Hesaritui Baritui
JleitkouuTu = 12 THC. KII. Jeiikormtu T 3 Tperboro TpuMectpy (5-12 THc. K1.),
a60 < 4 THc. K. JOCATAIOYN MAaKCUMAaJIbHOTO 3HaueHHs 10 30-ro

TYDKHS BariTHOCTI (iHKoM J0 16 THC. KI1.), 3 TIO-
YaTKOM TepeiMiB — 10 25-30 Tuc. KiI.

HopwmasbHa KiTbKIiCTh JICHKO- Jeiikouurapua dopmyia: T rpanynonuTos
LIUTIB, ajie He3piuX iX popm (y kpoBi — 110 3 % Mi€JIOLIUTIB Ta METAMIEJIOLMTIB),
oursme 10 % KUTBKICTB JTIM(OIIUTIB i MOHOITUTIB — const
C-peaKkTHBHMI OIJIOK M1a3Mu IMToxazoBuit

KPOBI BUIIU#, HK J{BA CTAHAAPT-
HUX BIIXWICHHS BiJl HOPMU

[MTpoKaJIbIIUTOHIH TUTA3MH [Tokazosuit
KpOBI BUIIUH, HI)K BA CTaH-
JAPTHUX BIAXUJICHHS BiJ HOPMH

BoutemiuHa pecycruTaliis 10Cl BUKJIMKA€E YAMAJIO JUCKYCIH y mitepatypi [2]. E. P. Ri-
versetal (2001) y Hag3BryaitHo pefituaroBoMy xypHait “N Eng J Med” ony6mikyBayu crat-
TIO, SIKa W HUHI LIUTY€ETHCS pi3HUMHU aBTOopamu. Ha ii ocHOBI Oyi10 po3po0IeHO 3araib-
HOBIJIOMUI alITOPUTM BOJIEMIUHOT Ta IHOTPOITHOT Teparlii XBOPHX Ha CETCUC/CeNTITHYHUIT
mok. B ocHoOBI 1boro anroputmy — pocsirieHHs piBHst LIBT 8-12 mum pT. cT. Mu BBaxa-
€MO, 1[0 ONITUMAIBHUMH OPIEHTUPAMU 1H(DY31HHOT Teparii, 1o aJIeKBATHO MPOBOIUTHCS, €
CAT > 65-70 mMm pr. cT. i Temn cedoBuaiieHHs > 0,5-1 mut/(xr-rox). [Tpu mocmipkeHH1
LIBT My BUMIPIOEMO JIHIIIE BHYTPIIIHEOCYIMHHUH THUCK, aJIe HE MOXEMO CYTUTH IIPO BHYT-
pimmEbOCy TMHHMIA 00’eM. JInmie 3naroun LIBT — TMT (Ppl), mu micranemo ysBy mpo
HAIIOBHEHHS LIECHTPAJIBHOTO BeHO3HOro pycna. Ha Hamy nymky, LIBT Mae 3HaueHHs sk
JUHAMIYHHUN TTOKA3HUK 1 MOYKE HAJIATH JIKAPIO 1HGOPpMAIIiI0 TPO aJeKBATHUNA TEMIT iH-
(dysiiiHoi Teparmii a1 KoHKpeTHOTO XBoporo. J. H. Boydetal (2011) Bka3ye, mo LIBT y
XBOpHUX Ha CENTUYHUU IIOK KOPEIFOBAB 3 BOJAHUM OayaHCOM JuIe y mepir 12 rof iH-
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(dysiiinol tepamii. Y HacTymnHi 4 IHI MO3UTUBHUK BOAHUN OallaHC, KUU I'PYHTYBaBCs
Ha L[BT, OyB noB’s3aHuii 3 pu3HMKOM 301IbIIEHHS JIETAJIbHOCTI. ABTOP POOUTH BUCHO-
BOK, 110 LIBT M0xHa BUKOPHCTOBYBATH JJIsi KOHTPOJIIO 1H(Y31HHOI Tepaltii TIIbKH y Tiep-
nii 12 rox [5]. P. E. Marik et al. Ha OCHOBI BeJIMKOTO MeTaaHai3y poOJIsSTh BUCHOBOK
npo Te, 1o MoHiTopuHT LIBT He Moxe nepeadaunTy BiNOBIIb HA BOJIEMiYHE HABAHTA-
’KEHHs TIPY MPOBeJIeHH] iHDy3iiHOT Tepamii, 1 ToMy JIJIs TAaKKUX IUJIeH y KITHII HeOITb-
Ho BukopucroByBatu LIBT [6], a M. Cessoni et al. (2011) Biamiuae, o AT, LIBT i remn
CCUOBUJIUICHHS € TPYOUMHU THIMKATOPAMHU FeMOJUHAMIYHOT'O CTATYCy. «30JI0THM CTaH-
JAPTOM» JIJIsi MOHITOPHUHTY BIJIOBi/I Ha 1H(Y31HHY Tepallito € MOCTiiiHe BUMIPIOBAHHS
cepleBoTo BUKUAY [6-8].

J. L. Vincent, D. De Backer (2013) y cBoiii crarti “Circulatoryshock™ y xypHaui
“N Engl J] Med” Buainmumm Kitbka etamiB iHY31HHOI Teparnii Ta BU3HAYWIM 1i 1T HA
KOXKHOMY eTarri. Ha etari BoJIeMiYHOI pecycHTallii OCHOBHOIO METOIO € KOPEKIIis IIIOKY
Ta PATYBaHHS XUTTS. TpUBAIICTh ILOTO €TAIy, K IPABUJIO, OLIHIOETHCS] XBUJIMHAMH, a
1HYy3iiHA Teparlisi MPOBOJUTHCS OOJIOCHUM BBEJCHHSM pinnHu. Ha erami onTumizarii
MPOTITOM TOJIUH HEOOXITHO 3a0e3MeUn T TKAHUHHY Mepdy3ifo MUISIXOM TUTPYBAHHS 1H-
¢ys3ii pimnan wiroc fluid challenge. Y dasi crabimizalii HeoOXiTHO 3a0e3MeUNTH HEUTPaITb-
HU 00 BII'€MHMIA OATTAHC PIIUHY IIITXOM MiHIMAITbHOI T AITPUMYBAJIBHOI 1H(Y3I1, IKIIO
HEMOXKIIMBO 3a0€3MeunTH OpajibHe BKUBaHHS piauHu. Y nojaibiiomy (de-escalation)
HEeoOXiTHO 3a0€3MeUYNTH BUBEIICHHS 3 OpraHi3My HaJIMIpHOI PIIMHU Ta IPOBEJCHHS HYT-
PpUTHBHOI Tepaitii (Tabi. 4).

Ha erami pecycuuTaliii y XBOpHUX Ha CENITHYHMN IOK, 1H(Y31HHY TEpaItito MPOBOIMIN 32
J0epaIbHOIO TEXHOJIOTIEKO 1 TIPU BBEJCHHI KPUCTAIOTTHHUX MTPpenapatiB 103010 25-30 Mi/Kr
Macu Tina ta HegocsitHeHHI CAT > 70 MM PT. CT. TIpUETHYBAIIM IHOTPOIIHI Niperapati. Ha
eTarn onTUMizallii iH(y3iiiHa Teparlis HaMH ITPOBOJIMIIACS 32 PECTPUKTUBHOKO TEXHOJIOTIE0
(1-1,5 mMy1/KT MacH TijIa) Ta KOHTPOIIOBAIACS TEMITOM CEUOBH/IUICHHS TIAIIEHTKH.

CTapTOBUMH pO3UYMHAMU JJIsI BOJIEMIYHOI peaHiMallil CbOTOJIHI PO3IIISIIAF0THCS KPH-
cTanoign. HallBa)JIMBIIIUMHU XapaKTEPUCTUKAMU KPUCTAIIOIIB € CTYIiHb 30allaHCOBA-
HOCTI Ta HAsBHICTh HOCIIB Pe3epBHOI JIy)KHOCTI. 3BMUAlHO, IO HAaMEHII 30aTlaHCcOoBA-

Tabnuys 4
®a3u indys3iiinoi Tepamii
IMokazuuk |Pecycuurarisi | Onrumizaris Crabinizanis Heeckanartis
IMpunuun PatyBanns |PstyBanHs nopy- [TinTpumxa OpranHze
KUTTS LIEHUX BITAJIBHUX OPraHHUX BUYKaHHS
yHKIIH yHKITIH
Linb Kopexkiris Ormrrumizaris HefitpansHuii Moo6inizaris
IOKY Ta MATPUMKA a0o BiI’eMHUI HAJTAIIKY
TKaHUHHOI OajlaHC piAUHU piauHu
niepdy3ii
Tpusamicte| XBHIHMHU TloguHn Jai JIHi (TrkHI)
Texuonoris| LIBuaxi TurpyBanHs MiHimaapHa OpainpHe BXXUBaH-
iHy31iHOT 6orocu iHGY31l pigMHE | TATPUMYBAJIbHA | HS, yHUKHEHHS
Teparnii IIJTIOC 1HYy3id, KO 10 MOJKJIMBOCTI
fluid challenge | opayibHe BXMBaHHSI | BHYTPIIIHBO-
HeaJIcKBaTHE BCHHUX 1H(Y3IH
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HuM € 0,9 % pos3unn NaCl, aje npu rinepkajiieMii, TIMOXJIOPEMIYHOMY aJIKAJIO31 BiH Ma€
Oe3repeuHy nepeBary mopiBHSAHO 31 30aj1aHCOBAHUMH po3unHamMu. Hocii pe3epBHOI J1yxK-
HOCTI (JITAKTAT, aleTaT, MajiaT, pyMapar) — I PeYOBUHHU, SKi B IpoIieci MeTaboIi3mMy
MIEPETBOPIOIOTHCS B TiApoKapOoHaT. 30a1aHCOBaHI KPUCTAJIOIIN 3 BACOKHUM BMICTOM I[HUX
PEUOBHH MPOTUITOKA3aHI XBOPUM 3 JIKAJIO30M 1 TSKKOI NIEUIHKOBOIO AUC(HYHKITEHO.

HemomikoM ycix KpUCTaIOiIiB € HU3bKUM BOJIEMIYHUI e(heKT 1 HEBEIIMKUI yac X Ie-
peOyBaHHS B CyIUHHOMY pyciti. [[Jist «3aTpUMKN» PIAMHU B CyTUHHOMY PYCITi 3aCTOCOBY-
Bayu rigpokcieTmibkpoxmaib (I'EK) no3oto He 6inbiie 5-10 mur/kr Macu tina. Hes3paxa-
IOUM Ha Te, 110 B HacTaHOBI “Surviving Sepsis Campaign International Guidelines for
Management of Sepsis and Septic Shock: 2016 He pekomeHIyeThCs (ajie 1 He 3a00pOHSs-
€Thcsi), MU BUkopuctoByBaiiu ['EKu y xBopux Ha cericruc Ha (hOHI TOIepeIHbO 3aCTOCO-
BaHMX KpUCTANOiAiB. TakuM YMHOM, HaM BIaBayiocs mBuaiie BigHoButn OLIK 1 3a6e3-
MeYNTH Jmmy nepdysiro nepudepruuHuX OpraHiB (BiTHOBJICHHS TEMITy CEYOBUIIICHHS
> 0,5-1 my1/(xr-10/1); 3MEHILIEHHST YaCy HAITOBHEHHSI KAIIIPHOTO JIOKA HIr'TS J10 2 C; 3HU-
JKEHHs PIBHS JIAKTATY KPOBI 710 2—2,5 MMOJIB/T).

PecniipaTopHy Tepariro MpoBOIMIN 32 TEXHOJIOTIE “step by step”.

1. ITpu SpO, < 90 % — iHraNsALis 3BOJIOKEHOTO KUCHIO Bif 4-6 10 10-15 11/xB.

2. 3a HeedexTuBHOCTI I ipu noxpaneimomy SpO, < 90 % — HeiHBa3MBHA MeXaHIYHA
BeHTwisis jjerenb — MBJI (CPAP a6o BiPAP).

3. IIpu SpO, < 90 %, y4acTi B aKTi AUXaHHS JOTIOMDKXHOI MyCKyJIaTypH Ta/abo 1osiBi
o3HaK 1epedpanpHoi qucdyHnkuii — inBasusHa LIIBJI.

4. ITpu SpO, < 90 % — iuBazusua UIBJI + PEEP + IVR.

5. Ipu SpO, < 90 % — inBasusHa LLIBJI + PEEP + IVR + Fi0O,0,6.

6. I1pu SpO, < 90 % — inBasusHa LLIBJI + PEEP + IVR + FiO, 0,6 + ¢ypocemin
0,5-1 mr/kr.

7. Ipu SpO, < 90 % — inBazusHa LLIBJI + PEEP + IVR + FiO, 1,0 (1e 6i1b11e 24 rox).

IuBasusna MBJI npoBoauiacs B pexxumi PCV. Hamaranucst 1OCITHYTH LIJIbOBUX
IMOKA3HUKIB OKCUI'eHAIIil 3 jornoMoroio nmapameTpiB PCV (tabir. 5).

Slkio BumeBkaszaHi napamerpu MBJI He 3a0e3neuyBajin JOCATHEHHST OaKaHUX I1O-
Ka3HUKIB OKCUT'€HAIIil, MPOBOJIMUIIN IX KOPEKIIIO IIIIX0M “step by step”.

[Tpu He3aOBIIBHIN OKCUTEHALTIT:

TPEEP 10 10-14 cm Boz. ct., TTimo 1,7-2,5¢(1:E=1:1)

Tabnuys 5
LlinboBi mapameTpn okcureHanii Ta MTYYHOI BeHTHIISILT JiereHs y pexumi PCV

Oxkcuresanis

ITapamerpu MBJI

Sa0, > 90 %

Pinsp (Ppeak) < 35 cm Bo. cT.

PaO, = 65 MM pr. cT.

Pcontrol <27 cm Boa. CT.,
PEEP < 15 cm Bog. cT.,
Pmean <20 cm Bog. cT.

PaO,/FiO, =200 I:E=1:1,5-1:1
(Ti=1,5-2,5¢)
PvO, =30 MM pr. cT. FiO, <60 %

SvO, > 65 %

Ve = 100-140 mu1/(Kr-XB)
VTE = 6-8 mu/kr
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SIKIIIO 1 11e He TPUBOUTD 10 OAKAHOTO TSaOz IPaO,:
TPcontrol 1o 28-30 cM Bo. CT., TFi02 110 65-70 %
V nopansiiomy gouiibHo Pcontrol yrpumyBatu B Mexax 20-25 ¢M BOJI. CT.

3a nanumu FDA, Hemae ®0OIHOTO «Oe3neyHoro» antudioTnka. 1o «yMoBHO Oe3ney-
HUX» HAJIeKATh MEHIIUIIHYU, 11e(aoCIOpUHUA, MOHOOAKTAMU, MAKPOJIiIr/azamau (KpiM
KIAPUTPOMILIMHY), hochOoMILIMH, TPOMETAIIOI, Hihypokcasu, kapdaneHemu. «IloTeHii-
HO HeOE3MEeYHUMI» BU3HAHO PU(AMIILKH, TEHTAMILIUH, KIAPUTPOMILUH, HITpOpypaHH,
cyib(daniiamiiv, HITPOKCOJIIH, METPOHIAA30J1, 130HI1a3U/1, Mipa3uHaMil, eTaMOyToII. Ami-
HOTJIIKO3U/IU, TETPALUKIIIHYI, GTOPXIHOIOHU Ta XJI0paM(eHiKOI BBaKaIOThCs HeOe3Ieu-
HUMH aHTUOAKTEPIAIbBHUMU MIpernapaTaMy y BariTHUX JKiHOK.

Buxopsiuu 3 JaHuX JiTepaTypH, KpiM aHaepoOiB, Oinbiue Hix y 80 % Bunaakis 30ya-
HUKaMH CeTICUcy € OakTepii 3 poaunu Enterobacteriaceae (E. coli— 45 %, K. pneumoniae
— 17 %). Y namomy Bunaaky E. coli Bupinsnm y 40 %, a K. pneumoniae — 'y 23 % xBo-
pux. BpaxoByroun Te, mo npoxaykuis ESBL Oyna BusiBinena y 21 % mno3aikapHsHUX 1
59 % HO30KOMiaJIbHUX IITAMIB OaKTepill 3 ponunu Enterobacteriaceae, mpu TSHKKOMY ce-
TICKC] IpenapaTaMu BUOOPY, 10 OTPUMAHHS Pe3yJIbTATIB OaKTEPiOIOriYHOTrO OOCTEKEH-
H$l, MM BBa)Kalll KapOaIreHeMHU.

3a apMaKOKIHETUKOIO Ta (hapMaKOJMHAMIKOI aHTHOIOTUKH TIOJIJIEHO HA TaK 3BaHi
J103a-3aJIeKHI Ta yac-3aiexHi (TadJr. 6).

[ns yac-3anexHuX aHTUOIOTHKIB (DAKTOPOM, KU BU3HAYAE IX KIIHIYHY eQEeKTHB-
HICTb, € TEPMiH, IPOTATOM SIKOI'0 KOHILEHTpALlid MpenapaTy B IU1a3Mi KpOBi IIEPEBUIIYE
MiHIMaJIbHO MpUTHivyrouy koHueHTpauito (MIIK) st neBnoro 30yauuka. Kniniuna edek-
TUBHICTB J1030-3aJIEKHUX AaHTUOIOTHKIB BUBHAYAETHCS TUIOIIEHO IMiJT (papMaKOKIHETHUHOIO
kpusoio AUC,,/MIC (puc. 2).

AHTHO10TUKOTEpATIIIO TPU3HAYAIIH 32 JCECKAJIAIIIHOI0 TEXHOJIOTIEI0, OepyYH 70 yBa-
' HO30KOMIialbHy a0 Io3aikapHsIHy eTioJiorito cericucy (tadi. 7, 8).

BinnaBanu nepeBary MOHOAHTUOIOTHKOTEpAIii, 32 BUHATKOM 1H(IKyBaHHS rpaMHe-
TraTUBHUMU He(hePMEHTYIOUNMHU MATHYKAMH.

Buchnosok

1. B opraHi3Mi BariTHOI 1 MOpOII/II BiAOYBAIOThCS BaXJIMBI 3MiHM («(di3iomoriuyHa
HOpMa BariTHOI»), Kl MOTPIOHO BpaxOBYBATH, MiJO3PIOIOYH Y HUX CENICUC/CENTUYHUN
LIOK.

2. IIpiopuTeTHIMYU O3HAKAMHU CEIICUCY y BaTiTHUX 1 IOPOIINIEii € TeMIlepaTypHa peakx-
i, piBeHb C-peakTUBHOIO OIKa Ta MPOKAJIbLUTOHIHY.

Taobnuys 6
dapmakoaMHaMiYHA KiIacupikalis aHTHOIOTHKIB
Jlo3a-3amexHi Yac-3amexHi
AMT B-maxramu
Maxpoitijin (a3UTPOMIIIUH, KJIAPUTPOMIIIUH) Epurpominux
DX I'nikonenTuau
Amporepunna B Kninpaminun
MertpoHinazon
CrpenTorpaminu (XiHynpucTUH/Aaab()ONPUCTHH)
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Puc. 2. @apmakokiHeTHKa Ta ¢papMakoIuHaMika aHTUO10TUKIB: C — KOHLIEHTpaLis
anTubiotuka; T — wac; MITK — wmiHIManbHO NPUTHIYYBaJbHA KOHIEHTpAIIisl, MI/J;
AUC — nioma miji KOHLEHTpaLi€lo aHTUO10THKA TPOTIroM neBHoro vacy; C,,,, — Mak-
cuMalibHa KoHIeHTpalis antubiotuka; T > MIC — vac, mpoTIroMm sSKOro KOHIIEHTpa-

1ist aHTuO10THKA NiepeBunrye MITK

3. Kpurepistmu afekBatHoi iH(Dy3iiiHOI Tepamii cmi BBaxaTu nocsirieHHss CAT > 65—
70 MM pT. CT. Ta Temity cedoBuaiteHHs > 0,5-1,0 mit/(kr-rom).

4. PecniipaTopHy Tepariio CiIiJi TPOBOIUTH METOJIOM “step by step”, a 3a HeoOXiTHOC-
Ti IHBa3MBHOI MEXaHIYHOI BEHTHIISIIII JiIereHb — presser control ventilation.

5. I1pu HO30KOMialIbHOMY CEIICHCI, 3yMOBIIEHOMY He(pepMEHTYIOUUMHU I'paMHera-
TUBHUMH MaJTUYKAMH, JTOIITBHO 3aCTOCOBYBATH KOMOIHAIIIIO ABOX aHTHOAKTEPialib-
HUX IpenapartiB, 10 IKUX BOHU 30epiraroTh aKTUBHICTb.

6. I[Tpu mpu3HaueHHi aHTHOAKTEpiallb-
Tabnuys 7 ~HUX IPENapaTiB CIiJ BpaXoBYBATH iX 103a-

CraproBa aHTHOIOTHKOTepais a00 Jac-3a1eKHUN eeKT.
Y BariTHUX i nmopoiei
MpH 103aJiKapHIHOMY JIITEPATYPA
cencuci/cenTirinomy moui 1. Ocobennocmu ceNTUYECKOTO 1I0KA B aKy-
IMOBipHi AHTHGIOTHKO- mepctBe / A. B. Kynmukos, A. B. Criupun, A. JI.
36y IHUKH Teparmis Jlesur, O. I'. MankoBa // Anecre3monorus u
- peanumatosorus. — 2012, — Ne 6. — C. 58-62.
S. pneumoniae Ledanocriopun 5 I EMT .
Enterobacteriaceae | 111 noxominis u(6e§ ) . lugman E. M. TUNOBOJIEMUYECKUI II.I_IOK
AHTHCHHBOTHIAHO] o Bpemst Oepemennoctu / E. M. udman //
H. influenzae AKTUBHOCTI) AHecre3nonorus 1 peannmaronorus. — 2012, —
S. aureus* Lledrpiaxcon, me- Ne 6. — C. 63-66.
Pinko: (horakcum abo kap- 3. Cepos B. H. HeoToxHasi IOMOIIb B aKy-
Pseudomonas spp. Oanexnem §€3 AHTH- meperse / B. H. Cepos. — M. : I90TAP-Me-
CHHBOTHIMHOI aK- mua. —2011. - 254 c.
THBHOCTI 4. Surviving Sepsis Campaign: interna-
Ipumimka. * — npu MRSA — nine3ouiz. tional guidelines for management of Sepsis and sep-
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Tabauys 8
CraproBa anTubioTHKOTEpamis y BariTHuX i noposuiseii
[IPU HO30KOMiaJIbHOMY cerncuci/cenTHYHOMY mIoNi

ImoBipHI 30yTIHUKHU AHTHOI0THKOTEpATTIS
Enterobacteriaceae KapObanenemu 3 aHTUCHHBO-
Pseudomonas spp. THIHOIO aKTUBHICTIO, a00

IHT10ITOP-3aXMIEeHNH Ledaio-
CIIOPHUH 3 AaHTUCUHBbOTHIMHOIO
S. aureus (MSSA/MRSA) AKTUBHICTIO, a00 1HTIOITOP-

Acinetobacter spp.

Enterococcus spp. 3aXUIIEHUH ypeiqoneHi I

Kounonizauis Pseudomonas spp. 3poctae 3 TepMinom | 3 AHTHCHHBOTHIMHOIO aKTHBHI-

rocriTamizalii XBopux: 3a 7 1i6 KoNoHizyeTbes 23 % | CTIO IIIOC (32 HASBHOCTI rpam-

XBOPHX, a 3a 14 11i6 — 60 % (Z. Rybicki, 2014) TMO3UTHBHOI (i10pH) JTiHE30ITi
a00 BaHKOMILIMH

tic shock / A. Rhodes, L. Evans, W. Alhazzani [et al.] / Critical Care Medicine. — 2017. — Ne 45
(3). - P. 1-67.

5. Fluid resuscitation in septic shock / J. Boyd, A. Avila, C. Eliezer [et al.] // Crit. Care Med. —
2011.—Vol. 39, Ne 2. — P. 259-265.

6. Marik P. E. Does the central venous pressure predict fluid responsiveness? An updated meta-
analysisand a plea for some common sense / P. E. Marik, M. Baram, B. Vahid // Crit. Care Med.
—2013.-Vol. 41. - Is. 7. - P. 1774-1781.

7. Cessoni M. What is fluid challenge? / M. Cecconi, A. K. Parsons, A. Rhodes // Curren-
topinion in CC. — 2011. — Vol. 17. — P. 290-295.

8. Fluid re suscitation in septic shock the effect of increasing fluid balance on mortality
/ F. Sadaka, M. Juarez, S. Naydenov, J. O’Brien // J. Int Care Med. — 2013. — doi:10.1177/
885066613478899
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b. A. Iinripuumii

AHTUKOAI'YJISHTHO-ITPOTU3AITAJIBHA

TEPAIIIA Y XBOPUX
HA TOCTPUI MAHKPEATUT

JIvgiecoka obnacha kainiyna nikapus, Jlveis, Ykpaina

YK 616.37-002-036.11-07:616.155.2-07

b. S. IMuarupubiii

AHTUKOATYJIAHTHO-ITIPOTUBOBOCITAJINTEIBbHAS TEPAIIUA
Y BOJIBHBIX OCTPBIM ITAHKPEATUTOM

[Tatodmsmnonormueckue MeXaHu3Mbl pa3BUTHS ocTporo nmankpeatura (OI1) mo cux
IIOp OKOHYATEJIbHO HE U3Y4eHBI, a JeueHne 001bHbIX Ol yacTo HOoCUT cuMIITOMA-
THueckuil xapakrtep. CorjacHO MeXAyHapOAHBIM PEKOMEHIALMSIM, CHMITOMATH-
Yyeckas Teparusi COCTOUT U3 MH(Y3MOHHOM Tepanuu, 06e3001MBaromux, aHTHOHO-
THUKOB I10 NTOKA3aHUSAM U JICYEHUS! OPTaHHOHN AUCHYHKIUHN (UCKYCCTBEHHAs BEHTHU-
IS JIETKUX, TeMO(DUIbTpALns, KAPAMOLUUPKYIISIIIMOHHAS TOAIEPkKKa U Ap.). Oj-
HAKO B Pa3HbIX CTPaHaX CyLIECTBYIOT CBOM MOJIXO/IbI, YACTO IIPOTUBOIMOJIOXKHbIE, K
neuennto 6onbHbIX OIT. I'maBHbIMM nensmu Tepanuu npu OIT sBusercs mpenor-
BpallleHHe CHCTEMHBIX OCJIOKHEHUI 3a00eBaHus, IpelypeKaeHne HHPpULIIpOoBa-
HUS IIPU Pa3BUTHM HEKPO3a.

Viyuiienue pe3yiabTaToB JiedeHus Tsxkenaoro OII B mocienHue rofsl CBsI3aHO
HE CTOJIBKO C COBEPILICHCTBOBAHUEM TEXHUKH XUPYPrHUECKUX BMEUIATENIbCTB U MTPO-
BEJICHUS] HHTEHCUBHOM TepaInu, CKOJIBKO ¢ pa3pabOTKOI palMoHalbHOI cTpaTe-
UM BEIEHUs 3THX 00JbHBIX. OYeHb BaXXHBIM MOMEHTOM OBLIO IOHUMAHHUE TOTO
(baxTa, 4YTO MAHKPEOHEKPO3, Jaxe NHPUIMPOBAHHBIN, HE ABJISETCS MOKA3aHUEM K
CPOYHOMY XMPYPTUYECKOMY BMEIIATEIbCTRY.

KuroueBsbie ci1oBa: OCTpPbIN MAHKPEATUT, TEPAINs, SHOKCAIAPUH.

UDC 616.37-002-036.11-07:616.155.2-07

B. Ya. Pidgirnyy

ANTICOAGULANT-ANTI-INFLAMMATORY THERAPY IN PATIENTS
WITH ACUTE PANCREATITIS

The pathophysiological mechanisms of development of the AP by this time have
not been fully understood, and treatment of patients with hypertension is often symp-
tomatic. According to international recommendations, symptomatic therapy con-
sists of infusion therapy, analgesics, antibiotics on indications, and treatment of
organ dysfunction (artificial ventilation of lungs, hemofiltration, cardiocirculatory
support, etc.). However, different countries have their own approaches, often op-
posite, to the treatment of patients with hypertension. The main goals of therapy in
acute pancreatitis are the prevention of systemic complications of the disease, pre-
vention of infection in the development of necrosis.

Improvement of the results of treatment of severe acute pancreatitis in recent
years is due not so much to the improvement of techniques of surgical intervention
and intensive care, but with the development of a rational strategy for the manage-
ment of these patients. A very important point was the understanding of the fact
that pancreatic necrosis, even infected, is not indicative of urgent surgical inter-
vention.

Key words: acute pancreatitis, therapy, enoxaparin.
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Marepianm Ta MeTOIH A0CTiIKEHHS

Hamu ob6cresxxeno 98 xpopux Ha roctpuii mankpeatut (I'T1) cepeqHbol TSKKOCTI, SKi
3HAXO/IMITUCS Ha JIIKYBaHHI B aHECTE310JIOr0-peaHIMaIlifHOMY Ta XipypriuHUX BiJUIiICH-
Hsix JIbBIBChbKOI 00OJ1acHOi KiiHIUHOI JiikapHi 3 2013 o 2017 pp. ¥ 35 xBopux (oCHOBHA
rpyna) Ha ['TI cepeHbOT TSHKKOCTI B KOMILIEKC] JIIKyBaHHS BUKOPUCTOBYBAIM €HOKCA-
napuH g03010 0,5 Mr/Kr miamkipHo pa3 Ha o0y npotsrom 12-14 ni6. I'emopariyamx
YCKIIaJTHEHb 1 TPOMOOIIUTOTICHIT IIPU IIbOMY HE CIIOCTepirain. Pe3ynbraTu IikyBaHHS 110-
PIBHIOBAJIM 13 XBOPHUMH, SIKi OTPUMYBAIIU MOIOHE JIKyBaHHs, alle 0e3 eHOKCcAapuHy
(63 xBOpUX — rpyna MopiBHAHHS). [ pynu OyJid TOTOXXHUMU 34 BUXITHUMH ITapaMeTpaMu
MIPU HAJIXOJDKEHHI J10 JikapHi. KoHTpoiabHa rpyma — 11 mpakTUYHO 3I0pOBUX JIFOICH.

JIo1st TOCITIKEHHSI CHCTEMU TeMOCTa3y BuzHavasu: mpoTpomoinoswii inaexc (ITTT), Tpom-
6inoBuii inyexc (T1), akTuBoBaHMit YacTKOBUI TpoMOoriactuHoBuil yac (AUTY), mixua-
poHe HopMaiizatiiiHe criBBiHOIIeHHS: (MHB), po3unnHi GiOpuH-MOHOMEpPHI KOMIUTEKCH
(POMK), aututpom6in 111 (AT III), BUKOPHCTOBYIOUM MaHYaTIbHI METOAMKHU 3 JIATHOCTHY-
uumu Habopamu ¢dipmu « TEXHOJIOTUS-CTAHOAPT» (Pocist); st JOCTIDKEHHST 9acy
Xlla-3anexHoro $hiOpHHOITI3Y 3aCTOCOBYBAHU JiarHocTHn4Hui HaOip dipmu «PEHAM» (Po-
cisi); piBeHb D-muMepiB BU3HAYAIU KUTBKICHUMHM METOJAMH 3 JIOTIOMOTO0 JIIaTHOCTUYHUX
HabopiB Gpipmu “SIEMENS” Ha HaniBaBTOMaTHYHOMY Koaryiaomerpi “SYSMEX 560.

BpaxoBytouu Te, 1110 {HIIIATOpAMHU PO3BUTKY 3araJIbHOI BIJITIOBI/II HA 3aIIAJICHHS € MOJIe-
KYJISIPHI MeTIATOPH 3allajIeHHs, 3-OMDK MPO3aNalIbHIX IUTOKIHIB BU3HAYAH (HAKTOP HEK-
po3y nyxiuau (OHIT) ta inTepneiikinu 2 1 6 (IL-2, IL-6). [luTokinu BU3HAYaIM 3 TOTIOMO-
ror0 TBepoha30BOr0 XEMIUTIOMIHECIIEHTHOTO IMyHO(DEPMEHTHOIO aHaJI3y 3a JOIMOMOTOI0
tectiB « LU TOKMH-CTUMYVYJI-BECT» A8756 (DHII-o), A8772 (IL-2) Ta A8768 (IL-6).

Pe3yasTaTn nociixzkenHs Ta ix o6ropopeHHsi

TocTpuil maHKpeaTUT CympOBOKYETHCS 3araIbHOIO BIAMOBIIIIO OPraHi3My Ha 3a-
MaJIeHHS, TINepKOoAaryIALIEI0 1 HOPYIIEHHIM MIKPOLMPKYIIALIT y MANUTYHKOBIH 3271031 i
IHIIMX opraHax. ToMy y KOMIUIEKCHY Tepamito 4acTuHU XBopux Ha [Tl cepenHboi Tsxk-
KOCTI1 3 METOIO TIO€AHAHOI aHTUKOATYJISIIHHOT Ta TPOTU3ATAIBHOI [i1 BKIIFOUATTUCS HU3b-
KoMoJiekyisipHi renapunn (HMT), BpaxoByroun iX moABiiHY [ito.

ITpu I'TI cepennboi TsXKKOCTI B ocHOBHiH rpymi AUTY 3HMKyBaBcs NpoTsIroM 7 mio,
JIOCSTAIOUN TTOKA3HUKIB HIDKYE HOPMU, a JI0 KIHIS 2-T0 THKHS TTOBEPTABCS JJO BUXITTHUX
HOPMAaJIbHUX 3Ha4YeHb (Tabi. 1). BoqHouac BiH OyB BiporinHo HIX4YMM 3 3-1 110 14-1y 100y,
HDK y TPy MOPIBHSIHHS.

ITpoTpomMOiIHOBHIA IHAEKC BIPOTIIHO 3piC Y XBOPUX MPH JIIKYBaHHI €HOKCATIAPUHOM
JI0 KiHIA 1-To TYOKHSA W yTPUMYBABCS y CTAllUX BeIMYMHAX 10 14-i 1obu, mpote BiH OyB
HIDKYKMM 32 MOKA3HUKH 3JJ0POBUX OCIO, ajie MepeBUIIlyBaB y 1€l mepiof piBeHb I'PyIU
nopiBHAHHS (AuB. Tabm. 1).

IToxi6GHI A0 MOKA3HUKIB MPOTPOMOIHOBOTO iHACKCY Oyiu 3minu i1 MHB B ocHOBHIif
I'PYyIi MOPIBHSAHO 3 TPYNOO MopiBHAHHS (AuB. Tabm. 1). [Ipore MHB Oymo icToTHO 611b-
IIMM BiJf HOPMU IIPOTATOM YCiX ABOX THIKHIB.

TpombinoBuii yac (TY) y marienTis 3 I'TI cepenHpoi TSKKOCTI MPaKTUYHO HE 3MiHUB-
sl IIPH JIIKYBaHHI €HOKCATIAPMHOM, BTIM BECh Yac MEPEBUILYIOUN MOKA3HUKNA HOPMH (JTUB.
T1abn. 1) — B 1,49-1,66 pasy. 3 3-i 1o6u TH y XBOpHX OCHOBHOI I'pyn# OYB iCTOTHO HUX-
YUM, HIK y Tpymi mopiBHsaHHSA, — B 1,27-1,41-1,37 pa3y.

EHoKcanmapuH icTOTHO He BIUIMBAB Ha KOHUEHTpAIIilo PiOpUHOTEHY Y TU1a3Mi KPOBi XBO-
pux Ha I'TI cepeqHbOi TSKKOCTI, OCKIIBKU HOTO piBEHb HOPMaJIi30BYBABCSl B 000X rpynax
MALIEHTIB yXKe Ha 7-My 00y, a B TpyIi NOPiBHSHHS — HAaBITh Ha 3-Ti0 (AMB. Ta01 1).
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Cucrema remocTasy
y mJ1a3Mi KpoBi XBOpPHUX Ha rocTpuii NaHKpeaTUT
cepeaHbOl TAKKOCTI NPH JTIKYBAHHI €eHOKCAAPUHOM

Tabauys 1

Tepmin m .. .
o6eTe- CePeHBOI TSHKKOCTI KonTposts
[Toxa3zHuk _ >
JKEHHS, n=11
1062 3 HMT, n=14 Be3z HMT', n=10
AYTY, ¢ 1-mma 35,2919,69 36,60%+2,99 38,82+1,66
3-Ts 31,88%7,54¢ 43,00£2,91%*
7-ma 29,57+4,91%¢# 41,70%£4,19*
14-ta 36,71£5,85¢40 45,50+2,55%
IIporpom- 1-ma 67,79%£13,20%* 70,30%x12,42%* 97,27%3,61
GiHoBMIt 3-Ts 69,64+13,43* 70,9018,05%*
iHgekc, % 7-ma 76,5719,03*¢#A 67,30£2,91*
14-ta 75,57£9,05%¢ 65,80£2,57*
MHB 1-mm1a 1,4610,29* 1,40£0,26%* 1,04£0,23
3-Ts1 1,51£0,38* 1,27£0,08%*
7-ma 1,8210,35%¢#A 1,50%0,17%*
14-Ta 1,9520,40% ¢ #A 1,58%0,16*
TpomGinoBumii | 1-ma 53,14£6,40* 54,20t4,76* 33,87+2,61
yac, ¢ 3-Ta 56,361£6,28*¢ 71,80£6,56* (n=15)
7-Mma 50,3614,25% A 71,20%6,27*
14-ta 51,4319,06%¢A 70,70£6,57*
®dibpuHOreH, 1-mra 3,96x1,24* 3,82+0,74* 2,83%0,43
r/n 3-Ta 3,48%0,73* 3,25%0,86
7-ma 3,11+0,45% 2,75%1,29
14-ta 2,71+1,05#A 2,79%0,68
AKTHBHICTD 1-mra 67,00+3,49%* 66,50+2,88* 91,45+£13,18
AT III, % 3-Ts1 69,8613,46%¢ 62,50+4,01*
7-ma 70,711£2,43%¢# 63,8014,29*
14-ta 77,71£2,92% ¢#A0 65,90£3,11*
Yac 1-1ma 219,64+27,51%* 228,90+18.,40* 10,64%4,34
XllIa-3anexuoro | 3-Ta 180,50120,32%¢# 218,90+20,32*
(hibpuHoMzy, XB | 7-Ma 172,50123,63*¢# 200,90%+49,79%*
14-ta 158,64£24,15% ¢ #A0 218,20%+46,90*
POMK, mr/n 1-mra 96,21%£14,70* 98,60x15,52* 32,09+4,61
3-Ta 88,50£11,80*¢ 119,60+11,69*
7-Mma 81,79+10,74%¢#A 134,30+5,36*
14-ta 73,57111,02%¢#A0 120,70+7,54%*
D-mumepn, 1-ma 5675,50+573,38* 5612,10+337,67* 90,55+50,37
HI/MIT 3-Ta 4912,93£501,93%# 5960,50+485,87*
7-ma 3725,501719,21% ¢#A 6425,00£605,81*
14-ta | 2578,071£616,99%¢#A0 | 6839,90+£649,13*

Ipumimka. Y ta6n. 1-3: Biporianicte pisHui: * — mopiBusHO 3 KouTposem (p<0,05); # —
nopiBHsAHO 3 1-10 06010 (p<0,05); A — nopiBHsAHO 3 3-10 106010 (p<0,05); ¢ — mopiBHsAHO 3 7-10 J10-
6010 (p<0,05); * — nopiBHsHO 3 rpyno nopiBHsHHS (p<0,05).
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AxtuBHicTh AT III y XBOopuX Ipu 3aCTOCYBaHHI CHOKCAIIAPHHY BIPOTITHO 3pocTalia
Bl 7-1 mo 14-1 106U, MepeBUIYIOUYN TTOKA3HUKU TPy MOPIBHSAHHS Ha 3-TiO, 7-MYy,
14-ty o0y, poTe He JOCATaI0YN aKTUBHOCTI, sIKa CIIOCTepiraigacs y 310pOBUX OCiO (1B,
tabm. 1). Hanpukinmi 2-ro tixkHst aktuBHIiCTh AT 111 y namieHTiB OCHOBHOI rpynu Oyiia
HIDKYOIO BiJI HOpMHU B cepeaHboMy Ha 17,75 %.

IMpusnauennss HMI xBopum Ha I'T1 cepenHboi TSDKKOCTI TaKoK 3MeHIyBajio uac X1la-
3aJIeKHOTO (hiIOPUHOIIZY, TOUNHAIOUH 3 3-1 100U BiJl TOUATKY BBEJICHHS, 3MCHIIIMBIINChH
JI0 KiHIIs 2-T0 ToKHS B 1,38 pa3y (nmuB. Tabi. 1). [IpoTe yac mi3ucy eyrioOyIiHOBHX 3TyCT-
KIiB 3aJIMINABCS 3HAYHO BHUIIUM BiJl HOPMH, XOYa 1 BIPOTITHO HMXKUKUM BiJI TTOKA3HUKIB
I'PYIH MOPIBHSHHS.

3acTocyBaHHS CHOKCAIIAPUHY TAKOX CIPHUSIIO 3HW)KEHHIO Y XBOPHX 3 3-1 JTOOW KOHIICHTpa-
i D-mepis, a 3 7-1 — POMK (auB. tab6m. 1). [Tpuuomy 3 3-1 10o0H 11i MOKaA3HUKU aKTHBY-
BaHHS 3rOPTAHHS KPOBI OYJIM ICTOTHO HIKYMMH B OCHOBHIHM I'PYIIi, HIK Y TPYIT MOPIBHSIHHS.

TakuMm YMHOM, BKITFOUCHHSI Y KOMIUIEKC JIiKyBaHHs XxBopux Ha [T cepetHboi TsKKOC-
Ti eHOKcarapuny miaBuinyBano aktusHicts AT III, TITI, nokparyBano ¢hiopuHOIII3,
3MEHIIYBAJIO KUIBKICTh MPOAYKTIB Aerpajaiii Gpiopuny.

Boanouac BBaxkaerncs, 1o HMI maso BiinBaoTh Ha TpoMOouuTH. IIpore oriHio-
BaHHsI JISSIKUX KOMITOHEHTIB TPOMOOIIMTAPHOI JIAHKK TeMocTa3y y xBopux Ha ['TI cepen-
HBOT TSOKKOCTI IPYU 3aCTOCYBAHHI €HOKCATIAPUHY JTO3BOJIMIIO BiJ3HAUYUTH HOPMAITIZAIIIO
y TIAI[I€HTIB HAITPUKIHIIN 2-T'0 THXKHS JIIKYBaHHS BIJICOTKA JUCKOIIUTIB, AKTHBOBAHUX (hOPM
TpoMbonuTiB (Tabs. 2). BriM mie 3aimmanacs 301UIbIICHOI KUTBKICTh TPOMOOIUTIB, 3a-
JYYEHUX B arperaT, Xouya BOHA 1 3MEHIIIWIACS BIPOT1THO, TIOPIBHSIHO 3 MOYATKOM JIKY-
BaHHsI. 3HIKCHHSI TPOKOATYJISIIIITHOTO BILTUBY TPOMOOIUTIB OYJIO ICTOTHUM ITOPIBHSHO
3 XBOPHMH, 5IKi He oTpumyBaiin HMT.

BpaxoByroun Takox npotu3anaibHuil BiiuB HMT, Oyiu olliHeHi MapKepH 3aralieH-
Hsl, BKITFOUAIOUYH KOHIIEHTPAIIil Tpo3alajbHUX HUTOKIHIB y XBopux Ha [T cepenaboi Tsk-
kocrti. PiBenb 1L-2 y cupoBartiii KpoBi NAIIEHTIB TP 3aCTOCYBaHHI CHOKCATIAPUHY 3HU-

Tabnuys 2
Mopdonoriuno-pyHkuioHaIbHUIl cTaH TPOMOOUHUTIB
Y KPOBi XBOPHX HA rOCTPHii NAHKPEATHT CEPEHbOI TIKKOCTI
NpH JIIKYBaHHI eHOKcanapuHOM
Tepmin . .
o6CTe- I'TI cepeaHbOi TSHKKOCTI KoHTpom,
Tpombouutn _
JKEHHS, B n=12
1062 3 HMT, n=14 Bes HMTI', n=10
Juckouutu 1-m1a 56,29+5,22%* 56,60+4,81* 87,40%2,69
3-1a 65,0014, 24%¢# 59,50%5,52%*
7-ma 73,9314,12%*¢#A 63,60+3,69*
14-ta 85,00£3,40 ¢+#40 63,70%+6,63*
AKTHBOBaHI 1-ma 43,71+£5,22%* 43,40%4,81* 12,60%+2,69
dbopmu 3-Tst 35,6414, 10%¢# 40,50£5,52*
7-ma 26,07+4,12%¢#A 36,40%3,69*
14-ta 15,00£3,40¢#A0 36,30%+6,63*
TpombonuTw, 1-ma 13,71+1,33* 12,50%+1,58* 7,15%1,36
3aJ1y4yeHi 3-Ts 11,36+1,50*# 11,80+1,69*
B arperatu 7-Mma 9,29+ 1,54%¢#A 11,00+1,24*
14-ta 9,29%1,54%#A 10,60£1,51*
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Tabauys 3
IMoka3nuku 3anajenHsi y KPoBi XBOPHX HA FOCTPUI MAHKPeaTHT
cepe/IHbOI TSIKKOCTI NPH JIIKYBaHHI eHOKCANapHHOM

Tepmin m .. .
obcTe- CepeTHBOT TSKKOCTI KoHTpoh
IToka3HuK _ ’
JKEHHS, n=11
n06a 3 HMI', n=14 bez HMI', n=10
1L-2, /v -ma 4,29+0,36* 4,22+0,40%* 2,49+0,15
3-T4 4,34+0,39* 4,25+0,93*
7-ma 3,96+0,68%¢ 3,3910,46*
14-ta 3,30%0,64*#A 2,85%0,45
1L-6, rir/mn I-ma 103,34+11,32* 96,56+14,38* 7,64+3,44
3-14 93,35116,13*¢# 128,46+32 96*
7-Mma 47,79115,44*¢#A 182,62+50,17*
14-ta 20,56%5,5]1* ¢ #A0 46,44+13,09*
®OHII-o, nr/mn | 1-1ma 6,28%0,66* 6,10+0,34* 2,82%1,01
3-Ta 7,30+0,87*¢# 7,90+0,74*
7-Ma 5,0310,81%¢#A 8,0710,79*
14-Ta 3,07£0,65¢#A0 4,61£0,43*
C-peaxktuBHMit | 1-ma 205,99+39,65* 189,94+57,86* 1,36%0,06
OUIOK, MI/71 3-Ta 155,67+£42,95%# 169,93+74,74*
7-ma 91,50+30,91*¢#A 146,00+74,78*
14-Ta 58,02£31,37%¢#A0 120,05+73,50*
Tigporen 1-ma 75,02+3,52* 74,62+4,21%* 87,34+4,99
cyabdi, 3-1s 77,17+3,82* 77,3719,98*
MKMOJIB/JT 7-Mma 80,1214, 15%# 80,48+7,45%
14-ta 86,1113,49 +#A0 77,5419,66*

3uBCs Ha 14-Ty 100y, TPOTE HE JIOCSTHYB HOPMAJIbHUX BEJIMYUH, BOJHOYAC JICIIO Mepe-
BHIIYIOUH KOHIICHTPAIIIIO Y XBOPUX I'PYIH MOPIBHSAHHS (TA0II. 3).

KonmnenTparrist IL-6 ipu BBenienHi HMT BiporiiHO 3HIKYBAIACS Y CHPOBATII KPOBI XBO-
pux yxe 3 3-1 100u, csararoun 3MeHIneHHs Ha 14-Ty 1o0y B 5,03 pa3sy i epeBUIly0Un OKa3-
HUKH 310pOBUX 0ci0 y 2,71 pa3y. Y rpymi nopiBHsHHS Ha 3-Ti0, 7-My, 14-Ty 100y piBeHb
IL-6 OyB BHIIUM 3a KOHIIEHTpPALIiIO B OCHOBHI#M rpymi B 1,38; 3,82; 2,26 pa3y (qus. Tad:. 3).

PiBenr @HII-o BiporigHo 3poctaB y xBopux Ha [Tl cepeHboi TSHKKOCTI IPH JTIKYBaH-
Hi GHOKCAITapUHOM Ha 3-Tr0 JI00Y, aJie IIOTIM ICTOTHO 3HIKYBABCS BXKE HAITPUKIHII 1-TO THXKHS
1 HopMaJTi3yBaBcs JIO KiHIlsl 2-r0 (uB. Ta0:1. 3). [T03UTUBHMIA BILUTMB €HOKCAITAPHHY HA 3MEH-
meHHst @HII-o, BpaxoByrouu rpyity MOPiBHSHHS, BUSBIISBCS Bxke 3 3-1 100H.

[TosuruBHwmii BruiB nipu BBeneHHI HMT y koMriuiekc nikyBaHHs xBopux Ha ['T1 ceper-
HBOI TSIKKOCTI TPOSIBIISIBCSI TAKOXK ICTOTHUM 3MEHIICHHSM 3 3-1 I0OM KOHIEHTpaIli y
CUPOBATII KPOBI ITUX MamieHTiB C-peaKTUBHOI'O OIKA 1 3pOCTAHHSIM IIPOTU3ATIAIIBHOTO
razoTpaHcMiTepa — CiIporeHy cynbdiay Ha 7-my 100y, 3 HOpMasIi3alieio Horo piBHs Ha
14-1y (nuB. Tabn. 3). BiporigHIiCTh pi3HUII 3 TPYNOIO MOPIBHSIHHS BUSBISLIACS JUIS
C-peakTHBHOTO OiyKa BXKe Ha 7-My 1060y, H,S — Ha 14-1y.

OTxe, 3aCTOCYBaHHS eHOKcanapuHy y xBopux Ha ['TI cepeTHbOT TSDKKOCTI CIIPUSIIO
IMOKpaIlaHHIO MOKA3HUKIB TeMOCTa3y 1 MajIio mpoTu3ananbHuii epext (puc. 1-3).
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AxtuBoBani Tp
JluckouuTn

Puc. 1. lnHaMika TOKa3HUKIB TeMOCTAa3y i 3allaJICHHS Y XBOPHUX HAa TOCTPHIA ITAHKpea-
TUT CEPEHBOI TSHKKOCTI IMICIIsl JIIKYBaHHsI eHOKcamapuHoM. Ha puc. 1-3: [ — ocHOBHa
rpyna; 2 — rpyna MmopiBHSHHS; 3 — KOHTPOJIb

Di6puHOTeH

Axrtusosani Tp

Jluckouutu POMK

Puc. 2. Iluramika MOKa3HUKIB FeMOCTA3Y 1 3aMaJIeHHs Y XBOPUX HA TOCTPUIA TAaHKpea-
TUT CePEeIHbOT TSHKKOCTI IPH JTIKYBaHHI €HOKCATIAPUHOM
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Huckouuntu

®Di6puHOTeH

POMK

Puc. 3. Jlunamika MOKA3HHUKIB reMOCTA3Y 1 3aaJICHHs Y XBOPHUX HA TOCTPHIA TaHKpea-
THUT CePEIHBOI TSHKKOCTI IIPU OA3UCHOMY JTIIKYBaHHI

I3 98 xBopux Ha I'TI cepennpoi TsKKOCTI momepiio 6 (6,12 %). 3okpema, moMepiu
1 (2,86 %) xBopwii i3 35, y AKMX Y KOMILUIEKC] JIIKYyBaHHS 3aCTOCOBYBABCSI eHOKCAIIAPHH, 1
5(7,94 %) 13 63, y nikyBanHs sikux HMT He BBomuiu. OTxe, IpU3HAYCHHS €HOKCATIapU-
HY y TALIEHTIB L€l 'PYNU MTPUBOIUIIO O 3MEHILIEHHS JIeTAIbHOCTI Bif 7,94 no 2,86 %,
mpoTe 1 pisHUIy He Oyia Biporiguoto (x2=1,01; p=0,3149).

Tabnuys 4
Junamika TSKKOCTi CTaHy XBOPHX
HA rocTpuii NaHKPeaTUT cepeHbOT
TskKocTi 3a mkajgorw APACHE I1
npy JiKyBaHHi eHokcanapunom, M*SD

Tepuin I'pyma obcTexeHnx
obcrekeH- [ 3 HMT, 6e3 HMT,
Hsl, 1002 n=35 n=63
1-mra 9,54+1,01 9,48+1,01
3-1s 8,94+1,21#¢ | 9,86%1,55%
7-ma 7,6311,46%A¢ | 9.05+1,94#A
14-ta 5,5241,31#A0¢ [ 77,4941 ,58#A%
(n=31) (n=41)

ITpumimxa. BiporigHicts pizHuLi: ¥ — 10-
piBHSHO 3 1-10 106010 (p<0,05); A — mopiBHs-
HO 3 3-10 no6oro (p<0,05); ¥ — nmopiBHAHO 3
7-10 106010 (p<0,05); * — MOPIBHSHO 3 TPYIOIO
nopiBHstHHA (p<0,05).

Boanouac BBenennss HMI mokparyBa-
JIO CTaH XBOPUX, 3MEHIIYIOUH TSDKKICTB T1e-
pebiry narosorigyHoro npotuecy. s upo-
IO TIPOBEICHO OI[IHKY TSKKOCTI CTAHY XBO-
pux 3a mkanoro APACHE II. Vxe 3 3-i no-
OU BiJI OYATKY BBEJICHHS €HOKCAITAPUHY
TSDKKICTh cTaHy xBopux Ha [Tl icTroTHO
3MEHIITYBaJIacs SIK I0/I0 BUXITHUX MOKa3-
HUKIB, TaK 1 IIOJ0 TPYNH MOPIBHIHHSA
(Tabm. 4).

OJTHUM 13 KJTIOYOBUX MEXaHI3MIB HEKPO-
3y MiANUTYHKOBOI 3aJI031 NP TaHKpeaTH-
Ti BBAKAETHCS 1HDAPKT Uepe3 MOPYIICHHS
MIKPOLIUPKYJIAIIT Ta MiciieBe abo po3Io-
BCIOJKeHEe (OPMYBaHHS MIKpOTpPOMOIB.
OTiKe, aHTUKOATYJISTHTH MOXYTh OyTH 3a-
CTOCOBaHI JyIsl 3a1100IraHHsI MIKPOTPOMOO-
3y 1 BITHOBIICHHS MIKpoLMpKyJsinii. Excrie-
PUMEHTAIIbHI Ta KIIIHIUHI JOCITIIKEHHS 110~
KazaJu, o BBeJeHHs rernapuny abo HMT
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(3a3BMUail y HU3bKUX 03aX) MOYKE IIPUBECTH JI0 301IbIIEHHS KOe(DIIEHTA BHIKUBAHHS,
MIPUCKOPEHHS TIIIUTYHKOBOI pereHepallii HU3bKO1 4acTOTH eHIledaionarii, a TAKOX I0-
JIIIIEHHS MaHKPeaTUIHOT MiKpouupkyJsiii. OpqHouacHo HMT MoxyTh 3amo0iraTi KUIi-
KOBII MIKPOTIMPKYJISIIHHINA TUCHYHKII, & TAKOXK MIKPOTPOMO03y. YHACTIIOK IILOTO 3a-
no0iraeThesi 6akTepiaibHa TPAHCIOKALIIS 1 MOKIIMBICTD 1H(GIKYBAaHHS HEKPO3iB.

V 35 xBopux Ha I'TI cepenHpOi TSHKKOCTI OyJI0 BUKOHAHO OIEpalliiiHi BTpYyYaHHS.
V 4 narieHTiB, y SIKHX 3aCTOCOBYBABCSI CHOKCATIAPUH, TPOBEJICHO HEKPCEKBECTPEKTOMIIO,
JIOTIOBHEHY B OJTHOT'O XBOPOTO CIUIEHEKTOMIE0. PeranapoTomiro [Jis MIOBTOPHOI HEKPCEK-
BECTPEKTOMII 3aCTOCOBAHO B OJIHOTO XBOPOTO. JlanmapocKomiuHe JpeHyBaHHS YepeBHOT
MOPOYKHUHMU 3 MPUBOJY TAHKPEATOTEHHOTO ACIIUTY BUKOHAHO JIBOM IAIlI€HTaM.

3-omixk 63 xBopux 20 ocobam, sKi He OTPUMYBAIIM B KOMIUIEKCI JIikyBaHHsS HMI,
3HaI00MIacs XipypriuyHa onepartist. [IpoTte TUTbkH y 19 BUKOHAHO TpajIMIliiHE JIanapo-
TOMHE BTpYUYaHHS. Y 6 XBOPHUX IIPOBEACHO JIAMAPOCKOIIYHE IPEHYBAHHS YEPEBHOI 110-
POKHUHU ITPU MTAHKPEATOTCHHOMY aCIIUTI, Y 4 XBOPUX ITICIIS TIOTIEPETHBOT €HJOCKOITIYHOT
NanIochiHKTEPOTOMIT 3IHICHEHO JIAMAPOCKOMIYHY XOJICIIUCTEKTOMI0. Y 19 marieHTiB
MIPU HEKPCEKBECTPEKTOMII TAKOXK OyJIO BUKOHAHO XOJICIUCTEKTOMIIO (n=3), CIIJICHEKTO-
Mit0 (n=2), pe3eKIlil0 TOHKOI KHIIKH (N=2), CIUICHEKTOMIIO 1 XOJeUCTeKTOMIt0 (n=1).
JBOM XBOPHM IIOTIM BUKOHAHO PEllaiapoTOMii BHACIIIOK PO3IMOBCIO/KEHHS THIIHO-
HEKPOTUYHOTO MaparmaHKpeaTuTy.

Takum yMHOM, OTepalliifHi BTpy4aHHs 3 IPUBOJIY 1HPIKOBAHOT'O TAHKPEOHEKPO3Y 3a-
crocoByBajucs piamre y xBopux Ha [Tl cepelHbOT TSIKKOCTI, SKMM BBOJIWIIA €HOKCAIIA-
puH (x2=4,39; p=0,0361).

BucHoBku

3actocyBanHss HMI y KoMIUTEKCHI# Teparii XBOPUX Ha TOCTPUH MMAHKPEATUT CIIPHSIE
30UTBIICHHIO KOe]illi€eHTa BUKUBAHHS, TPUCKOPEHHIO IiIIUTYHKOBOI pereHeparii, 3HH-
YKEHHIO YaCTOTH eHIedaIonaTii, a TaKOX MOJIIMIICHHIO TAHKPEATUYHOT MIKPOLIMPKYJIs-
uii. OqnoyacHo HMI™ MoxkyThb 3amo0iratv KUIIKOBIH MIKPOLMPKYJISLIHHIN JuchyHKII
MIKpOTPOMO03y. YHACHTIIOK IIbOTO 3a100IraeThcs OaKTepialibHa TPAHCIOKALIS 1 MOYKIIU-
BICTh 1H(IKYBaHHS HEKPO3iB.
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3AITIOBIT'AHHA
BEHO3HOMY TPOMBOEMBOJII3MY
Y XIPYPI'TYHUX XBOPUX 3 O’ KUPIHHAM

I 3anopizvbruil Oepaicasnuil Meouunuil yHisepcumem, 3anopiscoics, Ykpaina,

2 Q0ecokuil HayionanbHuti meouunuil ynisepcumem, Qodeca, Ykpaina

YK 616.14-005.6/.7-035.7:616-089-052-056.257

C. U. Boporbinues, O. A. Tapadpuun

MNPEAYITPEXIEHUE BEHO3HOI'O TPOMBO3SMBOJIN3MA VY XU-
PYPI'MYECKHUX BOJIBHBIX C O’ KUPEHUEM

Benosnas Tpom60oambomus (BTD) — oxHa n3 0oCHOBHBIX MPHUKH 320071€BAEMOCTH
U CMEPTHOCTH y TOCIUTAIM3UPOBAHHBIX MMAIMEHTOB. TaM IJie 3TO yMECTHO, OCHOBAH-
HBIE Ha JIOKA34TeNIbCTBAX METO/IbI MPOQUITAKTUKN UCTIONB3YIOTCS, U KonyecTBo BTO
MOJKET OBITh CYIIECTBEHHO CHIDKEHO. OXKHMpeHHe, B TOM YHCIIe MOPOHM/IHOE, CBS3aHO C
BBICOKMM puckoM BT 1, k coxanennto, GUKCHPOBAHHBIE 103l PEKOMEH/1yEeMbIX aH-
TUKOATYJISTHTOB, B TOM YHCIIE HEPPAKIIOHUPOBAHHOTO TelapUHA, HI3KOMOJICKYJISIP-
HBIX TeapHHOB U MHIHOUTOPOB (hakTopa Xa, He MOrYT 00eCHeYnuTh ONTUMAJIBHBIH
croco6 npodunakTiky BTD y 9TUX nanueHToB. YBEINYUBAIOIIUICT 00beM JIuTepa-
TYpbI M HAKOIUICHUE JOKA3aTeJIbCTB CBUICTENILCTBYIOT O TOM, YTO JUIS ONTUMH3ALIUH
(hapMakoMHAMUYECKON aKTUBHOCTH aHTUKOATYJISIHTA M yMeHblIeHNs prucka BT no3a
perapara y MalreHTOB C OKUPEHUEM JI0JDKHA KOPPUTHPOBATHCS HHAMBUIYATIbHO. JIi1st
PpELIeHusT 3TOrO BOMPOCa MbI IIpejiaraeM UCIoib3oBaTh “Point of Care” MOHUTOpPUHT
reMOCTas3a C MOMOIIBI0 HU3KOYACTOTHOM Ibe30TPOMO03IacTOrpadui.

KiroueBble ci10Ba: o)xupeHne, BEeHO3HbIH TPOMO03IMO0IM3M, TPOMOOIIpOdUIaK-
tika, POC-MOHUTOPUHT.

UDC 616.14-005.6/.7-035.7:616-089-052-056.257

S. L. Vorotyntsev, O. O. Tarabrin

VENOUS THROMBOEMBOLISM PREVENTION IN SURGICAL
PATIENTS WITH OBESITY

Venous thromboembolism (VTE) is one of the main causes of morbidity and
mortality of hospitalized patients. Evidence-based prevention methods are used
where it is appropriate and the amount of VTE can be significantly reduced. Obes-

© C. I. Boporunues, O. O. Tapabpiun, 2017

56 Kuiniuna anecre3sioJiorisi Ta inTeHcuBHA Tepamisi, Ne 2 (10), 2017 p.



ity is an independent risk factor for VTE for both men and women. This relates to
hemostasis disorders characterized in general as a prothrombotic state and requir-
ing adequate perioperative correction to prevent VTE. Unfortunately, fixed doses
of recommended anticoagulants including unfractionated heparin, low-molecular
heparins and inhibitors of Xa factor can’t provide an optimal way to prevent VTE
in patients with obesity. Increasing amount of literature and evidences accumula-
tion indicate that the dose of the drug in patients with obesity should be individual-
ly corrected to optimize pharmacodynamic activity of the anticoagulant and to re-
duce the risk of VTE, possibly by using “Point of Care” (POC) monitoring. How-
ever, thromboelastography (TEG) and rotational thromboelastomethry (ROTEM)
are not available in everyday practice and are used more often in critical situations.
To solve this issue we propose to use POC monitoring of hemostasis with low-fre-
quency piezothromboelastography (LPTEG).

Key words: obesity, venous thromboembolism, thromboprophylaxis, POC-moni-
toring.

Beryn

Benosna tpomb6oemb6oiist (BTE), y Tomy umcii Tpom603 rimb6okux BeH (TT'B) 1 em60-
nist nerereBoi aptepii (TEJIA), € ofHi€r0 3 OCHOBHUX MPUYHMH 3aXBOPIOBAHOCTI T CMEPT-
HocTi namieHTiB y cBiti. ¥ CHIA xmiHiuHi Ta cyOkiiHiuHI hopmu BTE BuHMKaIOTE B 1 MITH
0ci0, a JeTaJbHICTh BiJ 1€l HeAYrH cTaHOBUTH OuTbine 200 THc. BUMAKIB Ha pik [1].
BaxnuBo Bi3HAUNTH, 110 Oiblie mosioBUHU BUNaAKiB BTE TpamisioTbes B METUUIHUX
3aKkiajax abo mpu XipyprivHux BTpy4YaHHsIX. KpiM TOTo, JOCTIIKEHHS, y SKUX aHAI3Y-
BaJIUCS JIaH1 ayTOIICIi, MOKa3yITh, O 10—-15 % neTanpbHUX BHUITANKIB Y JIKAPHI MOXHA
3apaxyBatu 110 ¢atanbHol TEJIA, sika CbOT0/1HI BBAXKAE€THCSI HAMOUIBII IOIUPEHOIO T10-
Mepe/HKYBATBLHOK MTPUYMHOIO TOCHITAIBHOI cMepTi XBopuXx [2]. Came Ha mpodiTakTUIl
BTE nHaronomyroTh ¢axiBii y «3aKIHKy J0 IiH, 100 3aM00irty TpoM003y TIIHOOKUX
BeH 1 TpoMboem0Ootii tereHeBoi aptepii» (2008 p., CILIA) [1]. Takox Oyio mokaszaHo,
110 XiMiuyHa TpoMOompodiIaKTHKa 3HaUHO 3MeHIye pusnk BTE y TepaneBTnyHuX 1 Xi-
pypriuHux namiesris [2; 3].

OXUPIHHSA € He3aJIeKHUM YnHHUKOM pu3uKy BTE y uonosikiB 1 xiHok [4]. [laHi onu-
tyBanHst NHANES (National Health and Nutrition Examination Survey) 2008 p. moxa-
3as, 110 33,8 % nopocioro Hacenaenust CIIA cTpaxmaroTh Ha OKUPIHHS — 1HIEKC MACH
tima (IMT) =30 xr/m2, a 5,7 % wmatots MopOigne oxupinas (IMT =40 kr/m?2) [5]. Ha xaib,
PO3YMIHHS TOTO, K 320e3MeunTH ajiekBaTHy npodinakTuky BTE mis BkazaHOT0 KOHTHH-
TeHTY, KUIBKICTh SIKOTO 3pOCTa€, OOMEKEeHEe, OCKIITbKHU, 32 BUKIFOUCHHSIM IMAII€HTIB IS
OapiaTpUYHOI Xipyprii, XBOP1 HA OKUPIHHS HEAOCTATHBO MPEICTABIICHI B TOCITIHKEHHSIIX
TpoMm603iB. CaMe TOMY B JaHiil poOOTI MU BUPIIIWIM HAJATH aKTyaIbHY 1HQOpMAIIio
PO OCHOBHI MATO(]I310JIOTIYHI MEXaHI3MH TIJIBUIICHOTO TpOMOOYTBOpeHHs Ta pr3nk BTE
Yy XBOPHX Ha OKUPIHHSA, CIIEU(IKY (hapMaKOIOTIUHUX 1 MEXaHIYHUX METOIB TPODUTAKTH-
KM TPOMOO3IB y HUX, @ TAKOX BUCBITIUTH 3HAUYIIICTh a/ICKBATHOTO OE3IepepBHOTO MO-
HITOPUHTY CHCTEMH IeMOCTa3y B I CIeliajbHIi MOyl MAIi€HTIB 32 JOTIOMOT'OX0
MmetoiiB “Point of Care” (POC) giarHOCTHKH.

O:xupinnsg — (pakTop pU3UKY BEHO3HOI TPOMO0eMOOJTii

OXUPIHHS PO3TIISIAETHCS K MPOTPOMOOTUYHHIA CTaH 1, HA IyMKY €KCIIEPTIB, KiTbKa
pO37aiB HOPMAJIBLHOTO TeMOoCcTa3y poOIIsTh CBiif BHECOK Y Iiel mporiec (Tadi. 1).

V JOCHIKEHHSX Ha TBApUHAX 3 OXKUPIHHSAM HAJIIPOIYKINS agUIOKIHIB (JISNTHH i
AJTUTIOHEKTUH ), PE3UCTEHTHICTb JI0 IHCYIIIHY 1 XpOHIYHMIA IIOMIPHHIA 3aNIaIbHUIA CTaH OyITn
OB’ sI3aHi 3 MIIBUIIEHOIO0 aKTUBHICTIO TPOMOOIUTIB [6; 7]. JIenTuH, 1110 TaK0ok O0yJI0 mpo-
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Tabauys 1
3anponoHoBaHuii MexaHi3M TpoMOOYTBOPeHHSI
npu oxupindi (3a L. Freeman, 2010 [6])

ITapamerp XapakTepucTuka

ITigBuIIeHa AKTUBHICTH TPOMOOIUTIB | AJTUITOKIHY (JICTITUH 1 a/IMTIOHEKTUH )
[HCyiHOBA PE3UCTEHTHICTh
[TomipHe 3ananeHHs

Cra3 xposi 3 yrBopeHHssM UL-vWF

CraH npokoaryJsiii [TinBumieHnii piBeHb TKAHMHHUX (PAKTOPIB

[TigBuienuit piBeHsb GiOpUHOTEHY,
¢daxropa VII ta pakropa VIII

[TigBuiieHa revepariisi TpoMOiIHy

[Mopywenns GidGpuHOIIZY Hanmipna nponykuist PAI-1 ra TAFI

AxTHBalis eHaoTealbHnX KT | TKaHMHHA ToKcis

Ilpumimra. PAI-1 — inri6iTop-1 akTuBatopa rurazminoreny; TAFI — inri6itop ¢hiopuHoIizy,
axtuBoBaHuii TpoMbinom; UL-vWF — naasenuki mynbTumepu daktopa ¢pon Bimrebpania.

JIEMOHCTPOBAHO i1 Vitro, SIKUN 3aIyCKa€e KOArYJISIIIO IIJITXOM ITIBUINEHHS PEryJIsiii eKc-
npecii TKAHUHHOTO (paKTopa B MOHOHYKJICAPHHX KIIITUHAX TIepu(epruuHOT KPOBI Ta IUP-
KYJIFOIOUHMX TTPOKOATYJISIHTHUX TKAHMHHHUX (pakTopax, OyB 1IEHTU(DIKOBAHMIA Y ITUPKY-
JTOI0YUX MOHOIIUTAX 1 MIKPOYACTHHKAX Y MIABUIIECHUX PIBHAX Y MAIEHTIB 3 MOPO1THUM
oxupiHHsaMm [8]. JoBeneHo, 1110 reHeparliis TpoMOiIHy, MapKepa 3arajbHOro KoaryJIsiii-
HOTO IOTEHINiaTy, 30UTbINY€EThCS Yy TAIIEHTIB 3 TATOJIOTIUHUM OXHUPIHHSAM, 3HIKYETHCS
TTCIISE BTPATU MACH 1 BITOYBA€ETHCS TTAPATIETIBHO 3 BIJOMUM 3HM)KEHHSIM CEpIIEBO-CYTHHHOTO
pu3uKy [9]. [HIIMM BaXJITMBUM MEXaHI3MOM € iHTiOyBaHHS (iOPUHOIIZY HAIIPOTYK-
1i€X0 1Hri0iTOpa-1 aKTHUBATOpA IUIA3MIHOTEHY 3 aJIUIIOIMUTIB 1 TeMATOLHUTIB 32 PAXYHOK
3pOCTaHHS UPKYJIIOIYUX BUITBHUX XUPHHUX KHUCIOT, TPO3anajbHUX IIMUTOKIHIB, aUII0-
KiHIB 1 HaBITh BITHOCHOI TNOKCIi Y )KUPOBIH TKaHWHI nipu oxupinHi [10]. Hapemrri, Be-
HO3HUH 3aCTill € 3araJlbHUM IIPU OKUPIHHI, IO CIIPUSIE CHIOTETIaIbHIM aKTUBAIII Ta 3y-
MOBJIIOE€ CXWJIBHICTB MAIIEHTIB 10 TpoM0603y [11]. Huzbkuii moTik mpu crasi Moxe TaKokK
MIPU3BECTH J10 HAKOIMUYCHHS TPOTPOMOOTHYHUX PEYOBHH, TAKHUX SIK TPOMOIH, y BETUKIX
CyJIMHAX, a HE 3MUBATHUCS TEUI€IO 3 MOCIIIYIOU00 iIHaKTUBali€e. Lle crpuse rimokcuy-
Hill aKTUBAIIIl €HAOTEMATBHAX KIITHH Y CTIHII CYAMHHU 1 3MEHIIIY€ 314 THICTh METAIIONPO-
teazu ADAMSI13 po3iueruiioBaTH rinepajare3uBHi HaIBeJIUKI MyJIbTUMepHU dakTopa GoH
Bimne6panga [11].

Ille Ha movyaTky XX CT. JIiKapi BUCIOBITIOBAIIA IPUITYIIICHHS PO OKUPIHHS K (pak-
top pusuky BTE y mamienTiB, mo nmomepiu Bix dartanpHoi micnsonepaniinoi TEJTA
[12]. TTpoTe KOHCEHCYCY OO0 OKUPIHHS K HezanexHoTo paktopa pusuky BTE Oymno
JIOCATHYTO TUIbKM HemoaaBHo. Y 2005 p. Stein et al. [3] moka3zanu, 1110 BiTHOCHUI pH-
3uk (BP) po3Butky TEJIA i TI'B y namieHTiB 3 OKUPIHHAM YABIYl OIIBIINH, HIX Y XBO-
pux 6e3 oxupinns (TEJIA: BP 2,18; 95 % nosipunii intepsan (A1) 2,16-2,19; TT'B: BP
2,50; 95 % JI 2,49-2,51), a TaKOX y IT’SITh pa3iB BUIIMIA Y MAIIEHTIB BikoM mmoHas 40 po-
kiB (TEJIA: BP 5,19; 95 % A1 5,11-5,28; TT'B: BP 5,2; 95 % J1 5,15-5,25). 3rigHo 3
nocimipkeHHsm Kabrhel et al. [12], y xinok IMT mae cunbHUM TiHIHHWI 3B’SI30K 3 pO3-
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ButkoM TEJIA, maiike i3 mecTupa3oBuM 30UTbIeHHAM pusuky npu IMT=35 kr/m? i
OinmpIe.

OXHpPIHHSA TaKOX ICTOTHO J0Ja€ 10 1HIUX BigoMux ¢aktopis pusuky BTE.
VY 2010 p. Severinsen et al. [13] nocaimkyBanu cyokoropty BTE 3 MeTo10 BUSBICHHS
KOMOIHOBAHOT'O BIUIMBY OXKUPIHHS 1 TeHeTHUHMX MyTaliit F5 G1691A (pakrop V Jleii-
neHa) 1 F2 G20210A (mpoTtpomM0iH) Ha pu3uK BUHUKHEHHS niepinoro BTE. Oxupinus
noasoroBaiio BP s po3putky BTE y namientis 3 ¢paxkropom V Jleitnena (BP 5,27;
95 % A1 2,74-10,14 nmopiBusiro 3 BP 2,63; 95 % I 1,62-4,28) 1 Oijiblile HI)K Y YOTUPH
pas3u 30UThIIYBaJIO 1eil PU3MK y MAIIEHTIB 3 MPOTPOMOIHOBOK MyTalieo (BP 6,89;
95 % I 1,18-40,22 nopiBustno 3 BP 1,43; 95 % J1I 0,44-4,63). Kpim Toro, 0yJo 1mo-
Ka3aHo, [0 BUKOPUCTAHHS OpaibHUX KOHTpauenTtuBiB (OCP) 1 HassBHICTb OKUPIHHS
301abIyBanu BigHouieHHs maHciB TI'B Bix 5,2 10 7,8 MOpiBHSIHO 3 XIHKAMU 3 OXKU-
pinHsM, ki He npuiiMann OCP, ta nepesunyBanu Ha 3,1 OAMHUII TOPIBHSHO 3 XKiH-
KaMu 0e3 oxupiHHs, ki npuitmanu OCP [14]. I, HapemTi, XBOpi HA 0XKUPIHHS MAIOTh
icTOTHO OUThIIMI pusuk penuanBy BTE mopiBHSHO 3 TPyIOO NAIi€HTIB 3 HOpMaJlb-
Hot Macoto. Eichinger et al. [15] mokasanu, mo cepen 1107 XBOpUX Micis NEPIIOTO
HecnipoBokoBaHoro BTE 1 mpunuHeHHs BBElIEHHSI AaHTUKOATYJISIHTIB IMOBIPHICTH pe-
uuauBy TEJIA csrana 9,3 % y nmauieHTiB 3 HOpMaJibHOIO Macoto, 16,7 % cepen naiie-
HTiB 3 HajiMipHOIO Macor (IMT = 25-29 kr/m?2) i 17,5 % cepell NalLli€EHTIB 3 0XHUPiH-
HaM (IMT = 30 kr/m2).

Hedapmakostoriuna npodinakTuka BeHO3HOI TpOMOoeMOoTil

Hedapmakoioriuni crpaterii mpodinaktuku BTE TpanumiiiHo BKIIFOUAIOTh MEXaHid-
Hi npuctpoi (MII), Taki sk TpaaylioBaHi KOMIIPECIHI MAHUOXU, HACOCHU TSI CTUCKAHHS
BEH CTYIIEHb 1 IEPEPUBYACTI MHEBMATHYHI KOMIIpeCiitHi mpuctpoi. LI MexaHiuHI MeTO-
JI1 MAIOTh NepeBary mojo 3HwkeHHs1 pu3uky BTE 6e3 30i1blIeHHsT pU3UKYy KPOBOTEY.
Btim, xoua MII 3anpoBapkeHi sIK 10AaTKOBI 10 (hapMakoIoridyHol mpodiiakTHKU B Oa-
plaTpuy4Hii Xipyprii Ta JJIs HeXipypridHUX XBOpUX HA MOpOiaHe 0KUpiHHS [16], BOHU He
OyJIM TOCTATHHO BHBYCHI Y BETMKUX PAHOMI30BAHUX, J0OpPE OCHAIIEHUX 1 CIPOSKTOBA-
HUX JTOCII/DKEHHSIX SIK MOHOTEparisl y Takux mamieHTiB. Kpim tToro, MIT MmoxyTh OyTH
MeHII e)eKTUBHUMU, HIK papmakosoriyni 3acoou npodinakruku BTE [17], mo nos’s-
3aHO 3 BITHOCHUM HEIOTPUMAHHSM IIPABWII iIXHBOT'O BUKOPUCTAHHS B peaIbHIX YMOBAX,
1, OTKe, PEKOMEH/IYIOThCSI JIJISl 3CTOCYBAHHSI TUTBKHU SIK TOTIOBHEHHS 10 XIMIOTIPO(iIaKTh-
KM 200 SIK MOHOTEpAIIisl y MAIi€HTIB 3 BACOKUM PU3HKOM KpPOBOTEYi. Y pe3yibTaTi, 3rij-
HO 3 PEKOMEHJIAIIIMI AMEPUKAHCHKOT0 KOJIe/Ky 1myibMoHoJorTiB (ACCP), BukopucraH-
Hs1 onHUX Tuthku MIT s npodinaktuku BTE y maimieHTiB 3 MOPOiTHUM OKUPIHHSIM HE
MOKe OyTH Oa)kaHUM, SKIIO BUCOKHI PU3UK KPOBOTEY HE BUKITIOUYAE 3aCTOCYBaHHS (hap-
MaKOJIOT19yHOI MpodimakTuKu [2].

OCKIJTBbKH MAIEHTH, TIO MiUIITal0Th OapiaTpUuHIi Xipyprii, MOXYTb MAaTH BUCOKHIA
pusuk po3sutky BTE B miciasionepatiiiinoMy mepiofi, i 6arato 3 uxX yCKjaaJHEHb BUHU-
KalOTh, He3BaKar0un Ha (hapMaxosioriuny npodinaktuxy [18], GirbTpu HUKHBOT TOPOXK-
Huctoi BeHu (IVCFS) BUKOPUCTOBYIOTBCS 3 HAPOCTAIOYOI0 YacTOTO. Tak, BITHOCHO He-
JIABHE JIOCIIJDKEHHS MToKa3auo, mo Bukopuctanus [VCFs sk 3aco6iB npodinaktuku BTE
i1 yac OaplaTpU4HOI Xipyprii 30UIbIINIOCS TPUOIU3HO Y BiCiM pasiB mpoTsaroM 10-piu-
Horo repioay [19]. ITpoTe, 3 orysiiy Ha 0OMEXKEHICTh J0Ka30BOi 0a3u 111010 BUHUKHEHHS
TEJIA npu Buxkopucranui IVCFs, a Tako MoTeHLiHHI KOPOTKOCTPOKOBI Ta IOBrOCTPO-
KOBI yckiaaHeHHs1, noB’sizaHi 3 IVCFs, pyrunne Bukopucranus [VCFs y 6apiaTpuuniit
Xipyprii He MATPUMYEThCS 32 HASBHUMU TaHuMu [20].
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dapmakooriyaa npopiiakTHKA BeHO3HOI TpoMGoeMOoTii

XimivHa TPOMOOITPO(ITAKTHKA 3 BUKOPUCTAHHAM HedpakiioHoBaHoro renapuny (HOI),
Hu3bKoMOJIeKy sipHux rerapuniB (HMT) Ta inriditopa Xa-dakropa GoHmanapuHykcy 3MeH-
myioTh BP BTE Ha 45-63 % y BCiX Mali€HTIB, 1110 HaIHIIUTY J0 JIKapHi, 1 mpuHaiiMHi Ha 60 %
y XIpypriyHMX MAI€HTIB, TIOPIBHSIHO 3 BIACYTHICTIO nMpodinakTuku [2]. Tumuacom sik dap-
MAaKOJIOTIYHE JT03YBaHHSI IIMX areHTIB OYII0 I00pe OXapaKTepU30BaHO LTS MAIIEHTIB 3 HOPMAJTh-
HOIO MAaco¥0 TijIa, JI03yBaHHS Y MAIIEHTIB 3 OKUPIHHAM CTAHOBUTBH HU3KY IPOOJIEM Y 3B’SI3KY
31 3MIHOIO SIK TICPEPO3ITOILTY JIKIB, TaK 1 iXHBOI (hapMaKOKIHETUKH. [1aIieHTH 3 OXUPIHHSIM
MArOTh IIJIBUIICHHIA BiZICOTOK KUPY Ha Kitorpam 3arajibHol Macu tina (3MT), 1o npusso-
JWTB 710 30UIBIIEHHS 00’ €My TIepepOo3IoIUTy JTINOMUIBHUX JIIKAapChKHX 3aco0iB. [IpoTe BigHOC-
HE 3HIKEHHSI BACKYJISIpU3allil YKUPOBOI TKAHWHH MO>KE ITPU3BECTH JI0 TIEPEIO3YBAHHS JIIKAPCh-
KUX ITpernapaTiB 3 BEJIMKUM CyJAMHHUM PO3MO/ILUIOM IpH J103yBaHHi 32 3MT [21].

VY pexomenaanisx ACCP (2008) momo npodinaktuku BTE npononyerbes Bukopuc-
ToByBatu a60 HOI', HMI', a6o dponganapuHykc 171 npodilakTHKA TPOMOO3IB y malli-
€HTIB TOMIPHOTO 1 BACOKOT'O PU3UKY B 3arallbHil Xipyprii, OapiaTpuuHiil Xipyprii Ta Hexi-
PYPTriYHUX NAlLEHTIB 3 TakuMu GakTopamu pu3uky BTE, sik HasBHICTh aKTUBHOTO paky,
noniepenHiii BTE, immeMiuHuii iHCYJIBT 1 3analibHe 3aXBOPIOBaHHS KuiieuHuky [2]. [Ipote
B OLTbIIOCTI (PapMaKOIMHAMIYHKX 1 KITIHIYHUX JTOCIHTIJKEHHSIX TPOMOO3iB 3 BUKOPUCTAH-
HSIM IIMX areHTiB MMAIl€HTH, IKi CTpaXkaaroTh Ha 0kupiHHsa (IMT > 30 kr/m2) 1 maTooriuHe
oxupinus (IMT > 40 kr/m2), npeacTaBiieHi HeI0CTaATHBO.

Cy4acHi JTOCI/KeHHsI TTIOKa3yI0Th, 1110 CTAHIAPTHI (DIKCOBaHI JIO3M JIKIB JUISI TPOM-
O0MpoGUIAKTUKY y TIAIIEHTIB 3 0)KUPIHHAM € HeJocTaTHIMU [22]. ¥V 3B’43Ky 3 IIUM IS
H®I" pexomennyerbes miaBuiieHHs 1034 10 7500 MO tpuui Ha nenb, aus HMI gosy-
BaHHs 3as1ekuTh BiJf SMT [23] (Tab:1. 2), a hoHmanapuHyKe CIiJl BBOAUTH B CTAHIAPTHIN
J1031 2,5 Mr mimkipHo (1/11) oOJiMH pa3 Ha JeHb, OCKIJIBKH I HEMAE MOBIIOMIIEHD ITPO
Horo 06e3neKy y MiIBHIIEHHUX 03aX.

Monitopunr edpexTuBHOCTi TpOMOOTIPOdiTaKTHKHI

JlaGopaTopHUit MOHITOPUHT aHTUKOATYJISIHTHOI akTHBHOCTI HMT y GibImiocTi nartieH-
TiB He OTPiOHMH [24]. OgHAK OCKUTBKM MTOYATKOBI BUITPOOYBAHHS, Y SIKUX JIOCIIDKYBAJIH
e(heKTUBHICTB 1 0e3neky HMI', BKiTIoYany peTelibHO BiTiOpaHuX MMaIli€eHTiB, AMEPHUKAHCHKHII
koremk matosorii Ta ACCP yce % Taku peKOMEHAYIOTh PO3TIITHYTH Ja00paTOPHIIA MOHI-
TOPHUHT JUIS JISIKUX MMALIEHTIB, sKi OTpuMy0Th HMI', y TOMY YHCIIi THX, XTO MAFOTh HaJIMip-
Hy Macy [24]. HaliOuTbIn TOCITITIOBHAM 1 IMPOKO BUKOPHCTOBYBAHUM JIA0OPATOPHUM Tec-
toM st HMTI € anami3 aktuBHocti antu-FXa, a juis HOI', Ha momatok 10 piBHS aHTH-
FXa, BiICTeXXYIOTh 3HAUEHHSI AKTHBOBAHOTO YACTKOBOT'O TPOMOOILTIACTUHOBOI'O YacCy
(AYTY). dns tepaneBruanoro ao3yBanHs HMI aBivi Ha JeHb peKOMEHIOBAHUIA AlaMa30H
JUTSI TTIKOBOT aKTUBHOCTI aHTH-FXa vepe3 4 roj micisi BBEJICHHS IIperapaTy CTaHOBUTH (,6—
1,0 MO/Ma. Ay npodiTaKTHYHOTO AO3yBaHHS ONTHMAaJIbHUN MIKOBUI piBeHb aHTH-FXa

Tabnuys 2
IMpodinakTuyni 1031 HUI3LKOMOJIEKY.ISIPHUX reNapHHIB
3arajpHa Maca Tijia, KT
ITpenapar
<50 50-100 100-150 > 150
Enoxcanapus, mr 20 (1 p/m) 40 (1 p/n) 40 (2 p/n) 60 (2 p/n)
Hanbremapun, MO | 2500 (1 p/n) 5000 (1 p/n) 5000 (2 p/n) 7500 (2 p/m)
Tunzanapun, MO 3500 (1 p/m) 4500 (1 p/n) 4500 (2 p/m) 6750 (2 p/n)

ITpumimka. p/n — pasiB Ha qeHb; MO — MiXKHAPOHI OJIMHUII.
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HEBIJIOMHIA, OCKIJTBKM MOHITOPHHT MpodimakTiaHux 103 HMT, sik mpaBuito, He BAKOHYETh-
cs1. [Ipore mikoBi piBHi anTtu-FXa 0,2-0,5 MO/Mit Oyiu 3a1TporoHOBaHI ISIKMMHU aBTOPaMU
[25]. dani G. Egan i M. H. H. Ensom [26] moka3yroTb, 1110 KOHIIEHTpAIlisl AHTU-Xa TPU BH-
kopuctanHi HMI' y XBOpHX 3 OXKUPIHHSAM HE Ma€ CUIIBHOTO 3B’SI3KY 3 BUHUKHEHHSIM TPOM-
003iB 200 KPOBOTEY 1 TOMY HE MOYXE 3aCTOCOBYBATUCS PYTUHHO.

OcTaHHIM YacoM 11151 00’ €KTHUBI3aLI] pOOOTH CUCTEMHU reMOCTa3y Bce Oiblie JOCTi-
HUKIB BUKOPUCTOBYIOTH TpoMmboenacrorpadito (TED) y kitacuuHomy BapiaHTi, Cy4acHy
poraiiitny Tpomboenactomerpito (ROTEM). Tak, 3a nanumu Hincker et al. [27], me-
penomnepariiifHa oiiHka remMocrasy 3a jgornomororo ROTEM moske BUSBUTH NAII€HTIB 3
ITIIBUIIICHAM PU3UKOM TPOMOOEMOOIYHUX YCKIIaAHEHD Y BEJIUKIN HeKapaiaabHIA Xipyp-
rii. D. Dias et al. [28] moka3y1oTs, 1mo TEI € epeKTUBHIM METOIOM TOCTiIKCHHS TeMO-
cTa3y y XBOpHX, IO MPUHAMAIOTh HOBI OpallbHI aHTUKOoATyIsHTU. Lli MeToan MoxHa
3aCTOCOBYBATH is Oe3nepepBHOT0 POC-MOHITOPUHTY KOMITIOHEHTIB reMOCTa3sy, oo 3a-
Oe3neynTH: 00’ €KTUBHUM CKPUHIHT MAIIE€HTIB, Kl MAlOTh MIIBUINEHUN TTOTEHIIAT TPOM-
0OOYTBOPEHHS; CBOEYACHUI MOYATOK MPO(DITAKTUKH Ta JIKyBaHHsS TPOoMOO3iB; palio-
HAJIBbHUW BUOIp IpenapaTiB i AUCKPETHICTh iXHBOTO 3aCTOCYBAHHS Ta HAMTOJIOBHIIIE —
MOHITOPUHT e(eKTUBHOCTI Teparii mpoTaroM ycboro jJikyBaHHs. [Iporte sk TEL, Tak i
ROTEM He € 10CTyIHUMH B MTOBCSAKICHHIN aHECTE310JI0TIYHIM NMPaKTHULll, & BAKOPUCTO-
BYIOTBCS YACTIlIE B KPUTUYHMX cUTyauisx. 3a nanumu l. I. TroTpina i cniBaBT. [29], HU3b-
kouactotHa 1'e3oTpomboenacrorpadis (HIITETD) e nobporo Ttexnomnorieto POC-moHi-
TOPHUHTY reMoctaTndHoro rnotexuiany (I'TI) mamieHTiB 3 JOBEIEHOI0 BUCOKOIO KOPEJISIIIEI0
IapaMeTpiB BITHOCHO arperaTo-, Koaryjio- Ta TpOMOOEIaCTOMETPHYHOTO METO/IIB JOCITIIKCH-
Hs. Y IOCTYIHIM HaM JIiTepaTypi MU He 3HAWIIIN qaHuX po POC-MOHITOPHHT CHCTEMH Te-
MOCTa3y y XBOPHUX Ha OKUPiHHS, TOMY 3a gortomororo HITTET mpoBenu qocimipKeHHs BUXijT-
Horo piBHs ['T] nepex muraHOBUM HeGapiaTPHYHUM XIpYPriYHUM BTPYUAHHSIM Yy TIAIEHTIB 3
IMT > 30 kr/m2, IKUM He MpU3HAYAIUCS OyIb-sK1 Ipernapatu (tabi. 3, puc. 1).

Tabonuys 3
OCHOBHi NOKA3HHKM CHCTEMH IeMOCTa3y Y XBOPHX HA OKHPiHHS
ITokazHux Buxiguwuii piBeHs, n=24 PedepenTHi 3HaUeHHS

A0, ym. of1. 200 [200; 242] 187 [146; 212]
T1, xB 1,0 [0,85; 1,5] 0,8 [0,6; 1,3]
IKK, ym. ox. 15,66* [12,41; 19,0] 26 [16; 36]
KTA, ym. ox. 33,33 [29.41; 38,46] 30 [25; 40]
T3, xB 5,95%[5,2; 8,1] 8,0[5,9; 9,0]
IKA, ym. ox. 43,05* [40,16; 49,45] 38 [28; 46]
II13, ym. ox. 16,60* [10,85; 18,1] 18,5 [15.4; 22,5]
TS, xB 27,95 [22,3; 47,05] 34 [27; 38]
MA, ym. of1. 522 [477; 592] 510 [450; 650]
IT3, ym. ox. 17,84 [9,71; 21,18] 15,6 [14,0; 18,1]
IPJI3, ym. ox. 0,20 [0,0; 3,62] 0,2910,27; 2,3]
KCIIA, ym. oj. 2,90* [2,48; 3,9] 2,2 [1,8;2,5]

ITpumimrka. A) — MOYaTKOBA aAMIUTITYIa KOHTAKTHOI (ha3u koaryJsii; T1 — yac KOHTAKTHOI
¢asu xoarymsuii; IKK — inTencuBHicTh KOHTaKTHOI (a3u koaryisuil; KTA — koHcTranTa TpoMOi-
HOBOI akTuBHOCTI; T3 — yac 3ropranHs kpoBi; IK/] — iHTEHCHBHICTh KOATYJISIIIITHOTO IpaiiBa;
ITI3 — iHTEHCUBHICTH MOJiMepu3alii 3rycrka; TS — gac JOCSITHEHHST MaKCHMAJIbHOI aMILTITYIH
3ryctka; MA — MakcuMmainbHa aMIuniTyna 3rycrka; T3 — IHTeHCHBHICTh TOTAJIBHOI'O 3rOPTaH-
ust; [PJI3 — iHTeHCHBHICTB peTpakiii Ta mizucy 3rycrka; KCITA — koedilieHT cymapHOi MpoTu-
3ropTaibHOI aKTUBHOCTI; * — p<0,05.
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[MpencraBieni naHi cBiq4aTh mMpo Te, 1o nepeponepamiiauid I'Tl y xBopux Ha
OKUPIHHS Ma€ TeH/ICHIIIIO JI0 TTIOMIPHOT CTPYKTYPHOI Ta XPOHOMETPUYHOT TiIepKoaryJis-
111 (Tak 3BaHe 3MIIICHHS KPUBOI Bropy Ta BJIIBO), 3 iHTeHCU(iKaIliero GiOpuHOreHe3y Ha
eTarni opMyBaHHS rornepevHo-3mmToro Gpidopuny (IT3=17,84 ym. ox.). Ha nmporeosmituy-
HOMY eTari (GiOpUHOreHe3y BiIMIUA€ThCs TOCTOBIPHUIL rinepkoarysiiitanit Tpern ['T1,
10 TATBEP/KYEThCS 3MEHINCHHSIM 3HaueHHs1 T3 Ha 26 % Ta MiJBUIICHHSIM 3HAYCHHS
IK/I Ha 13 % BigHOCHO pedepeHTHUX BEIMUMH JaHUX Mmoka3HukiB (p<0,05). Brim y mo-
JATIBIIIOMY, MOXKIIMBO KOMIICHCYIOUM aKTHBHICTh MOTIEPEIHLOTO €Taly, MPoIlec JiaTe-
panbHOi 300pku ¢Gi6puHy yrnoButbHIOETHCs (I13=16,6 ym. on.; p<0,05), mo npusso-
JIUTB 710 301IBIIIEHHS TOKA3HUKA CYMapHOI MPOTU3rOPTAIbHOI AKTUBHOCTI Ha 24,2 %
(p<0,05), amekBaTHOTO BUXiTHOMY cTaHy Tinepkoarymsuii ['TI. [Tpuseprae yBary Toii
(dhaxt, 110 Ha GoHI HOPMAJIBLHOI CYCIIEH31MHOT ¢cTablIbHOCTI KPOBI ii arperaliiiHa akTHB-
HicTh Oyia 3HMKeHot Ha 40 % mopiBHsAHO 3 pedepeHTHUMHU BennunHamu (IKK=
=15,66 ym. ox.; p<0,05), mo cynmepeunTh CydaCHUM YySIBIICHHSM IIPO PO3JIaau TPOMOO-
[UTAPHOT JIAHKH KOATYJISIIIT TPU 0XKUPiHHI. MOXKHA MPUITYCTUTH, 1[0 TaKa BUpaXKeHa
Jie3arperailis TaKOX € KOMIICHCAIIEI0 3aTaIbHOTO TIIMEePKOATYJISIIIHHOTO CTaHY CUCTe-
MU remoctasy. [IpoTe 1e npunyeHHs moTpedye MoJaablIor0 BUBYCHHS TAK CAMO, K
1 ToCIDKeHHS eeKTUBHOCTI PI3HOMAHITHHX CXeM TPOMOOTIPODUIAKTHKY y XBOPHX HA
oxupinns 3a gornomoror HITTET .

Awmmutityza, BigH. OJI.
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3aK/JII04YHA YaCcTHHA

Beno3na Tpom6oem0OoItis, y TOMY 4HCHi 31 cMepTeabHuMu Hacigkamu TEJIA, € ka-
TaCTPO(PIUHUM MEIUUHUM CTAHOM, 110 B OUIBIIIOCTI BUIAJIKIB TICHO MMOB’sI3aHa 3 TAKUMHU
nepiojlaMu MOCHIICHOTO PU3UKY, K TOCHITali3allis i XipypriyHe BTpydaHHs. PyTuHHe
BUKOPHUCTAHHS TPOMOOMIPOPUIAKTUKHY y IIUX MAILIEHTIB € e)eKTUBHUM, OE3TIEYHIM, EKO-
HOMIYHO OOTPpYHTOBAHMM METOJOM PSATYBAHHSI THUCSU XHUTTIB IIOPOKY B YCbOMY CBITI.
[Mpore epextuBHa npodinaktuka BTE, ockinbku 11e OB s13aHO 3 XiMioTPO(DIITAKTUKOIO,
nepedayae BAKOPUCTAHHSI ITPerapaTiB BiIIOBIAHOO 103010, 3 BIAOBIIHIM IHTEPBAJIOM
1 TpuBaiicTio. [is 6araThbox Take JO3yBAHHS € SIBHUM 1 IPYHTYETbCS Ha pe3yJbTaTax
BHUCOKOSIKICHUX PaH/IOMI30BAHHUX KIIHIYHUX JOCIIKEHb.

[Ta1ieHTH 3 OKUPIHHSIM € BaXIIMBOIO TPYIIOI0 PUBHKY Y 3B’A3KY 31 301IbIIEHHSIM T10-
NIMPEHOCTI OKUPIHHS Y CBITi, 3pOCTAHHSM BHeCKY OxUpiHHA B pusuk BTE 1 BizHOCHOIO
HEJIONPE/ICTABJICHICTIO IIUX MAIIEHTIB Y KIIHIYHUX JTOCT/DKEHHSIX 3 TPOMOOTIpOpIIaKTH-
k1. IcHye Bce OlTblie BIIEBHEHOCTI B TOMY, 1110 Y 3aTBEP/KEHHUX CXeMax TpoMOonpoimak-
THKHU JUISl TIAIIEHTIB 3 OKUPIHHAM (PIKCOBAHOI JIO3U HEJIOCTATHBO, MPOTE ONTUMAJIbHE
JIO3yBAaHHS JIIKIB y IIUX XBOPHX 3aIIMIIAETHCS HEBU3HAYEHUM. CydacHi MpaKTUYHI PeKo-
menpanii ACCP ais nanieHTiB, o TPOXO/ISATh CTAIllOHAPHY OapiaTpU4Hy Xipyprito, 3a-
CHOBaHi Ha OutblI BUCOKMX M03ax HMI abo Hu3pkux qo3ax HOI 3amicTh 3BUYAHHUX
7103, 1[0 BUKOPUCTOBYIOTHCS JIJIS MAIIEHTIB 0€3 0KUPIHHSA. 3 MPAKTUYHOI TOYKHU 30Dy 1
Ha OCHOBI OOMEXEHHUX OIyOJIIKOBAHMX JAHUX, JIKAPl MOXYTh BUOPATH OJIMH 3 KUTBKOX
BapiaHTIB, KOJU CTUKAIOTHCS 3 IIUMHU IaIli€HTAMU:

1. Iimmukipauit HOT 3acTocoByeThes TpUUi Ha JIeHb /103010 oHaiMeHte 5000 O] omHo-
pa3oBo (OUIBII BUCOKI 103U MOXKYTh OyTH TOKa3aHi, ajie HasIBHI JaHi HEe TAl0Th KOHKPETHUX
PpeKOMeH Al 11010 03YBaHHS). SK ajbTepHATUBY J103M TEAPUHY MOYKHA PETYJIFOBATH JIIsI
JocsTHeHHs piBHsI aHTH-FXa abo AUTY y 1inboBomy aianas3oHi (aHTti-FXa piBeHb mprOIm3-
HO 0,1-0,4 MO/™mit a6o AUTY Ha BepxHiit Mexxi HopmHu). Llst crpaTeris mokasaiia cBoro eek-
TUBHICTh Y OPTOIEANYHUX XBOPHX, aJiec He OyIa olliHeHa KOHKPETHO IPU OXKUPIHHI [2].

2. HU3bKOMOJIEKYIISIpHI TeNapUHM, BBe/ICH] 400 y (pIKCOBAHMX IMiIBUILICHUX J103aX (Ha-
MPUKIIJ, eHokcanaput g03010 40 Mr koxHi 12 rojx a6o gansrenapun 5000 MO koxHi
12 rox), abo, epeBaxHO, HA OCHOBI PO3paxyHKY /I03yBaHHS HA (paKTUYHY Macy Tijia (Ha-
npukitaj, antu-FXa 40-75 MO/Kr oiuH pa3 Ha JieHb), 3 0€3MIKOBUM MOHITOPUHI'OM aHTH-
FXa piBHs 260 6e3 HBOTO.

3. ®oHganapuHykc 2,5-5 Mr /11 OJIMH pa3 Ha JieHb. BaXIMBO: € 0OOMEeXeH1 1aHi JiIs
KOPUTYBaHHS 103U (DOHIAMAPUHYKCY IIOJO0 OXKHUPIHHSA 1 3aB/ISIKU TPUBAIOMY 4Yacy Ha-
MIBBUBEJ/ICHHSI 1[OTO MpEnapary, mopsi/i 3 BiICYTHICTIO aHTUIOTY, HEOOXIIHI I0JaTKOBI
JIaHi, MepIl HiK MOKe OyTH PEeKOMEH0BaHA KOPEKIIis T03H.

[Toku HeMae MOPIBHSUTBHUX JAHUX KIITHIYHUX PE3yJIbTaTiB, PIICHHS PO Te, Ky CTpa-
TETiI0 BAKOPUCTOBYBATH, IOBHHHE 3aJISKATH Bifl PU3UKY OKPEMOTO MAIlIEHTA 11010 TPOM-
003y 1 KpoBOTeUi, JJOCBi/Iy KIIHIIUCTA, HASBHOCTI J1A0OPATOPHOTO MOHITOPUHTY Ta Bap-
TOCTI. Y 3B’SI3KY 13 IOCTIHHIM 3POCTAHHSM OKUPIHHS Y CBiTI MAHOYTHI KIIIHIYHI JOCITIIKEH-
HS 3 TPOMOONPO(IIAKTUKY IIOBUHHI TPOBOAUTHUCS TAKAM YHHOM, 00 3a0€3MEUNTH a/IeK-
BaTHE MPEJICTABHUILITBO B HUX MMAIIIEHTIB 3 OKUPIHHAM 1 pO3poOUTH crierididHi MTPOTOKO-
T JUTAL 1H€T TPYIH XBOPHX, 3aCTOCOBYIOUH CYUaCHI METO/IM MOHITOPUHTY FeMOCTa3zy.
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VJIK 612.1

I. M. Ky3pmuu, O. O. Tapaopin, C. C. lllep6akos,
b. M. Toaypos, M. I'. MeabHuk

IMPOPUIAKTUKA TPOMBOTUYHUX YCRKIIAJHEHD
Y IHALIEHTIB 3 HU3bKOIO ®PAKLICIO BUKUY

JIBOI'O HINTYHOYKA ITIJI KOHTPOJIEM

HU3BKOYACTOTHOI IT€30BICKO3UMETPII

Y «Incmumym cepys M O3 Vrpainur», Kuis, Yxpaina

YK 612.1

H. H. Ky3bmuu, O. A. Tapaopun, C. C. Illlep6akos, 5. M. Toaypos, H. T
MebHuK

MMPODPUIAKTUKA TPOMBOTUYECKUX OCJTOKHEHUM ¥ IMAIHU-
EHTOB C HU3KOI ®PAKIIUEI BEIBPOCA JIEBOT'O JKEJITYJIOYKA ITO/T
KOHTPOJEM HU3KOYACTOTHOI ITbE30BUCKO3UMETPUN

YV KapAMOXUpypPruyeckux OOJIbHBIX CO CHIDKCHHOH (pakiueil BbIOpoca JIeBOro
KEITYZA0UYKa PUCK NEPHOIEPAIIMOHHBIX TPOMOOTHYECKUX OCIIOKHEHHI IOBBIIIIEH.
BO3HUKHOBEHME yKa3aHHBIX OCIIOXHEHHI Y JAHHBIX MALIMCHTOB 3HAUNTEIIBHO YXY/I-
LI4eT IPOTHO3 BDKMBAEMOCTH B PAHHEM U ITO3HEM MOCICONEPALIMOHHBIX MIEPUO-
nax. C uenpio omnpeaeseHust aAeKBATHOCTH MPOBEICHHUS TPOMOONPOPHIAKTUKI
OBLIO BBIIOJIHEHO 00CEPBALIMOHHOE UCCIIEI0BAHNE CUCTEMBI TEMOCTa3a C IIOMOIIBIO
HU3KOUYACTOTHON NMbE30BUCKO3UMETPUH Yy 42 MallMeHTOB MCCIIeyeMOH IpyIIbl B
paHHeM nocieonepalnoHHoM repuojie. [1oaydeHHbIe pe3yabTaThl CBUICTEIBCTBY-
0T, YTO NPOBEJCHHAS NPO(UIAKTHKA BOSHUKHOBEHHUS TPOMOOTHYECKUX OCIIOKHE-
HUH (ITOCTOSIHHAS BHYTPUBEHHASI MHQY3US MAJIbIX /103 He)PAKIIMOHUPOBAHHOTO Te-
IapuHa) sBJsSeTCs aJleKBaTHOU. JIJIs yCOBEpIIEHCTBOBAHUS METO/10B IPO(UIIAKTH-
KM BO3HHUKHOBEHMS TPOMOOTHUYECKUX OCIOXKHEHUI HEOOXOAMMBI IalibHEeHIIe uc-
CIIeJOBAHUSL.

Kuirouessie ciioBa: Gppaxius BoIOpoca JIEBOro Kely104Ka, TPOMOOTHYECKUE OC-
JIO’)KHEHHUS, KAPAUOXUPYPIHUS.

UDC 612.1

I. M. Kuzmich, O. O. Tarabrin, S. S. Scherbakov, B. M. Todurov, M. G. Melnyk

PREVENTION OF THROMBOTIC COMPLICATIONS IN PATIENTS
WITH REDUCED LEFT VENTRICULAR EJECTION FRACTION UNDER
THE CONTROL OF LOW-FREQUENCY VISCOMETRY

In patients with reduced left ventricular ejection fraction who underwent cardi-
ac surgery, risk of perioperative thrombotic complications is elevated. The emer-
gence of these complications in patients with reduced left ventricular ejection frac-
tion (LVEF) significantly impairs the survival in early and late postoperative peri-
ods. In order to determine the adequacy of thromboprophylaxis, an observational
study of the hemostasis system was performed using low-frequency viscometry in
42 patients of the study group in the early postoperative period. The obtained re-
sults indicate that the prevention of thrombotic complications carried out with con-
tinuous intravenous infusion of small doses of unfractionated heparin is adequate.
Further research is needed to improve the methods of preventing the thrombotic
complications.

Key words: left ventricular ejection fraction, thrombotic complications, cardiac
surgery.
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Beryn

ChoroHi mpobiieMa po3BUTKY TPOMOOTHUHUX 1 TPOMOOEMOOIIUHUX YCKITaIHEHb TICIs
XIpypriuHUX BTPYUYaHb 3AIHMIIAETHCS aKTyalbHOI0. Kapaioxipypris Bce dacTimie mporo-
HYETHCS JITHIM NAIIEHTAM 3 BUCOKOIO KOMOPOIAHICTIO. Be3cyMHIBHO, IO 4aCTOTA TPOM-
60eMOO0JIIYHUX YCKIIaIHeHb Haall 3pocratume [1; 4].

VY CIIA mopoky Ha BeHo3Huii Tpomboem60i1i3m (BTE) crpaxnaroTs 01u3bko 0,5 Mt
rocritaiaizoBaHux namieHtis [2; 7). Cam ¢axt rocrmitamizanii € 3HauHUM (HaKTOPOM pH-
3UKY PO3BUTKY TpoMOoeMOomuHuX yckiaauens [2; 7]. bausbko 40 % namientis 3 BTE
MaloTh CHMIITOMATHKY TpoMboembotii tereneBoi aprepii (TEJIA). Bunaaku TEJTIA B 30—
40 % BusBisitoTHCS paTanpHuMH [3; 7].

Hanpukian, sokamizaiist TpoM003iB Ta eMO00J1iii nipu iH(apKTI Miokapia, 3TigHO 3
JAHUMU PO3TUHY, Y TIOPSJIKY CIaJIaHHs YaCTOTH TaKa: MPUCTIHKOBUH TPOMOO3 TTOPOK-
HUH cepus (22,4 %), TpoMOoeMOoITisl B CUCTEMY CYAMH HHPOK 1 cenedinku (11,7 %), cy-
JUH JereHs (6,3 %), mo3ky (1,7 %), mesentepianbHux cyauH (0,7 %), KiyOoBHUX apTepii i
aprepiif HWxkHiX KiHmiBok (0,3 %) [1; 5].

[MuTaHHS ONTUMATBHUX PEXUMIB TPOMOOTPOMIIAKTHKHN TOCI 3aTUIIAETHCS BIIKPH-
TUM. Y KapaioXipypriuHiil MpaKTHUIl 3aBXK/I1 ICHY€e IUjIeMa: 3 OAHOTO OOKY, 3aCTOCYBaH-
Hsl aHTUKOATYJISTHTIB 1 aHTUTPOMOOTHYHHX 3aCO0IB Y pAHHBOMY TIiCIIIONIepaIliiiHOMY Tie-
ploi MOe IPU3BECTH 710 3POCTAHHS YACTOTH BUHUKHEHHS BEJIMKMX KPOBOTEU 1 TAMIIO-
HaJI¥ CepIIsl, 3 IPYTOro — BIATEPMIHYBaHHS PAaHHBOI TPOMOOTIPODITAKTHKHY BEJIE 10 3pOC-
TanHs Bunajxis sk BTE, Tak 1 yTBopeHHS TpOMOIB y TOPOKHUHAX ceplis 400 Ha IMIUTAH-
TOBaHMX MPUCTPOSX (IIPOTE3U KIIATIAHIB, EIIEKTPOIM EICKTPOKAPAIOCTUMYJISATOPIB T4 iH.)
[6-8].

Takox 3aCTOCOBYIOThCS NIPUHOMH iHTpaomepauiifHol NpodiTakTUKN yTBOPEHHS
TpoMOIB y OpOXKHUHAX ceplist. Tpombo3 y miBomy nepeacepai (JIIT) € Hepinkum siBU-
[IeM Y TAIIE€HTIB 3 XPOHIUHUM 3aXBOPIOBAHHSM MITPAIIBHOTO KianaHa i Giopuisiieto
nepeacepab (PIT) [1; 6]. 3urbKkeHHS TiKa MEpPeCcepIHOI CUCTOIIYHOT XBUII PO3IJIs/ia-
€THCS JICIKUMH aBTOPAMHU SIK IPEUKTOP POPMYBaHHS MEepeCepTHOTO TPOMOY HABITh
B yMOBaX CUHYCOBOT'O PUTMY. 3a JJAHUMHU 1HIIUX JOCIiKeHb, Tpu DIT mBUAKICTh cuc-
TOJIIYHOTO KpoBOTOKY y Bymiky JITT pizko nagae (menine 20-26 cm/c). Y 3B’S13Ky 3 UM
JIOCITITHUKY OOTPYHTOBAHO BBAXKAIOTH NepeB’sI3Ky (pe3eKkilito, KimimyBaHHs) Bymka JITT
HEOOX1THOO MPOLEAYPOIO B MPODITAKTHUII KaPIIOTeHHUX TPOMOOEMOOIIYHUX YCKIIA/ -
HeHb [3-5]. BpaxoBytouu Te, 1110 MITpaJibHI BaJy B OLIBIIOCT] BUMAIKIB YCKIIAHIOIOTHCS
@I, 6ys0 6 IOTIYHO MPUITYCTHUTH, 110 TiepeB’si3ka Bymika JITT Moxe cripusTi 3HUKEH-
HIO YaCTOTH TPOMOOEMOOIIYHUX YCKIIAHEHb Y BiIAJICHOMY IiCIsoNepalliifHoMy I1e-
piomi.

[TamieHTH MiCIs OIEPATUBHUX BTPYyYaHb HA BIAKPUTOMY CEpIli B yMOBaX IMITY4YHO-
ro kpoBoo0Oiry (LLIK) anpiopi 3HaX0AsIThCSl B IPOTPOMOOTHYHOMY cTaTyci, ajpke LK
MPU3BOAUTH O 3POCTAHHS KOHIEHTpauii GpiOpuHOTEeHY, 301IbIICHHS TPOAYKIIii
TpOMOiHY, TKAHUHHHUX (DAKTOPIB aKTUBAIli KOATYJSANIi, 3HUKEHHS aKTUBHOCTI CHC-
temu GiOpuHOMi3y. CTaH MiIBUIICHOTO KOATYJISALIMHOTO MOTEHIIAIY MOUYNHAETHCS 3
MIEPIIOTO JHS MICHs omepallii, qocsirae MaKCUMyMy Ha 3—5-i ieHb 1 TpuBae 10 30 qHiB
[7].

3a qaHuMU JTiTepaTypu, yacToTa po3BuTKy acumnromarudyHoro BTE nocsirae 10-14 %,
yactota po3BuTKy TEJIA cranoButh npubdiuzto 0,6 %. Bau3bko MojoBUHU BUIIAJKIB
TEJIA e paranbaumu [4; 5].

BuzHaueni paxTopu pu3MKy pO3BUTKY TPOMOOEMOOIIIYHUX YCKIIATHEHb Y TIepeIorie-
patiiiHOMYy, IHTpaoIepaliifHOMy Ta B pAHHbOMY IIiCIIIONIEpAIiifHOMY TIEPiOJi.
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Ilepeoonepauiiini ghaxmopu pusuxy:

. Bunmagxu BTE B anamuesi.

. JIiTHiii BIK.

. OXHpIiHHS.

. [TpaBo- Ta yBonuIyHOUKOBa cepiieBa HepocTaTHICTh (CH).
. [TposIoHTOBaHMIA JTIKKOBHI PEKUM.

. [Ipononrosana mry4yHa BeHTUJIsIs JiereHb (LLIBJT).

. HasiBHicTb 1ieHTpaibHuX BeHO3HUX KaTeTepis (LIBK).

. BizMiHa aHTHKOATryJISHTHOI a00 aHTHATPEraHTHOI Teparrii.

O 3N L AW —

Inmpaonepauiiini ghaxmopu pusuxy:
1. I'muboxa rimorepmist mig yac K.
2. TpaHcmaHTais cepisl.

Iicasonepauiiini paxmopu pusuxy:

. Toctpa niBonutyHOUKOBa HEJOCTATHICTb.

. JIbxxkoBuit pexxum Ounbiie 3 1i0.

IIIBJI 6utbie 3 qid.

. [ToBTOpHI iHTYOAIT Tpaxei.

. Hasnicte LIBK Oinbire 7 ai6.

. [Torano ¢yuxuionyrounii [[BK.

. Tpancdysii.

. JIiBo-, IpaBo- 1 OIBEHTPUKYJISIPHI MPUCTPOT MEXAHIYHOT MATPUMKU KPOBOOOITY.

9. [Ipoueaypa ekcTpakoprnopagIbHOi MEMOPAHHOT OKCUTEHATIII.

10. BizcyTHICTh aHTUKOATYIISIHTHOT Tepamnii y paHHbOMY MiCIIsIONepaiitHoMy Te-
pioJi.

V BChOMY CBITI 3aTQIbHONPUITHATUM € 3aCTOCYBAHHS TPOMOOTIPO(UTAKTUKY Y paH-
HbOMY TICIISIONIepalliiHOMY TIepiO/Ii 3a TOMTOMOT010 He(hpaKI[IOHOBAHOT'O relapuHy abo
HU3BKOMOJICKYJIIPHUX renmapuHiB. [IpodinakTiuHI 3aX0/11 YaCTO MOCHIIIOIOTHCS 3aCTO-
CYBaHHSIM aHTUTPOMOOTHUHHUX TpernapatiB (acCHipuH, KIOMIJOTPeIb, THKATPEIOp Ta
iH.). TpuBana TpoMOomnpodinakTiKa HaWYaCTIIIe MPOBOJUTHCS 32 JOTIOMOTOK KOM-
OiHaIil 3aco00iB pi3HOCHPSMOBAHOI il — HEMPSIMUX aHTHKOATYJISHTIB W aHTHATrpe-
TaHTIB.

KoHTpoIIh HITbOBUX PIBHIB aJIEKBATHOCTI AHTUKOATYJISTHTHOI Teparii 31HCHIOEThCS
32 JJOTIOMOT'00 SIK MOHITOPUHTY IIOKa3HUKIB KOATYJIOIPAMH, SK-OT: MIKHAPOIHE HOpMa-
nmizoBaHe BimHomeHHss (MHB), piOpuHOreH, akTHBOBaHUN TPOMOOIUIACTUHOBUI yac
(AYTY), — taK i iHTerpajJIbHUX METOIB JOCITI/PKEHHS CHCTEMH KoaryJisii (Tpomboenac-
Torpadisi, HU3bKOYACTOTHA IT €30BICKO3UMETPIsl).

MeTa JOCI/PKEeHHST — BU3HAYUTH, UM € PEXKUM aHTHKOATYJIAIII 38 TOTIOMOT OO0 1H(DY3ii
MaJux 103 HepakiioHoBaHoTo remapuny — 10-15 tuc. MO Ha 100y a60 5-7 MO/(kr-ro)
— y paHHBOMY MIC/ISIONIEPALIHHOMY MEePIOAl JOCTATHIM ISt TPODLTAKTUKYA TPOMOOTHY-
HUX 1 TPOMOOEMOOTIYHUX YCKIIaTHEHb.

Marepianm Ta MeTOIH A0CTiTKEHHS

3a nepion 3 1.10.2016 p. o 1.08.2017 p. B AY «Iucruryt cepiss MO3 Ykpainu» y
BiJUIIJIEHH] IHTEHCUBHOI Teparii JyIsl TOPOCIUX 00CTeKeHO 42 MaIlieHTH 3 HU3bKOIO (Ppak-
uiero BUKUAy jiBoro nuryHouka (@B JILL) micias kopuryBaJIbHUX omepaliil Ha BiIKpu-
ToMmy cepui B ymoBax LK. ¥V panHboMy micisionepamiitHoMmy nepiofi BCi Nali€eHTH OTPH-
MYBAaJIM MOCTIMHY 1H(Y3110 MaIuX 103 HedpakLioHoBaHOTO renapuny. EdexTuBHicTb aH-
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THKOATYJISIHTHOI Tepartii KOHTPOJIFOBAJIM 3a JOIMOMOTOK HU3bKOYACTOTHOI IT'€30BICKO-
3UMETPIi.

Vei namientu manu Buxiaay OB JIL < 35 %, 1110 cBIIYMIO PO BUPaKEHE 3HIKCHHSI
cucromiynoi (yHkmii cepusi. 3a NYHA, yci nmanientu Hanexanmu no [1-IV ¢yHkiio-
HaJIbHOTO KJ1acy. XBOPUM BUKOHAHI KOPHUIyBaJibHI orepallii Ha cepiii (Tadi. 1).

V 42 namienTiB Oyau BU3HaYeHI (HaKTOPH PU3UKY PO3BUTKY TPOMOOTUYHHX 1 TPOM-
060eMOOITIYHKX YCKITATHEHb, SIKI TiICYMOBaH1 y TaoI. 2.

[TaieHTiB TpaHCIIOPTYBAJIM 3 olepaliifHol 10 BijytiieHHs iHTeHcuBHOI Tepamii (IT)
JUTSI JIOPOCITUX Y CTaHl MEIMKAMEHTO3HOT0 CHY 3 miarpumkoro IIIBJI. ITix yac oneparii
MOBHA TeMapuHI3allisl Jocsarajacsi BBEICHHSIM renapuHy 103010 3 mr/kr. KoHTpoib re-
NapuHi3aIlii 371iCHIOBABCS 32 JOTIOMOT'0O0 BU3HAYCHHS AKTMBOBAHOTO Yacy 3rOPTaHHS
kpoBi (ACT — activated clotting time), iJTbOBI 3HAYCHHS SIKOT'0 yTPUMYBAJIUCS HA PiBHI
> 400 c. PeBepcist aHTHKOATYJIALIT JJocsrajacs BBEJICHHSIM MpoTaMiny 103010 1 MO Ha
1 MO BBenenoro renapuny. [lpu pocsraenni ACT < 120 c¢ peBepcis BBakajacs
MTOBHOIO.

V Bigainenni I'T nepuri 12 roj aHTUKOATYJISIHTHA Tepallis He 3acTocoByBaacs. [1pio-
PUTET BiJIaBall KOHTPOIIO remoctady. Uepes 12 roj micis BUI3Y MAlli€eHTa 3 orepa-
ifiHOT po3movrHaacs iHQy3is remapuny 31 mBuaKictio 3 MO/(kr-To/) 6e3 3acTocyBaH-
Hsl HACHYYBAJBHOT JIO3M 32 YMOBHU JIOCSITHEHHSI aJIeKBATHOTO IeMOCTa3y W OTpUMAaHHS
HOPMaJIbHUX MOKA3HUKIB BICKO3WMETpii (MIBUAKICTh BUJIJICHHS JIPEHAXXAMHU MEHIIIE
0,5 mu1/kr 3a octaHHi 2 o). SKino yepe3 2 roJ Mmicis movyaTky iH}ys3ii renapuHy nBuI-
KICTh eKCyaallii He 301IblIyBaiacs, 103y
rermapuHy mjasuinysam 10 S MO/(kr-ron),
1 Taka IMBHIKICTh 1HDY3i1 30epiranacs Bech
yac nepedyBaHHs naifienta y BiytiienHi 1T,
KoHTpoJib TenapuHoOTEpalii MpoBOUBCS

Tabmuys 1
Buiu onepaTHBHUX BTPyYaHb,
BHKOHAHMX Y MALi€HTIB
JOCTiIZKYBaHOI rpynu, n=42

KinbkicTh nari- 3a JIOTIOMOTOI0 METOJIy HU3bKOUaCTOTHOL

Bun oneparrii i 0 X . .
€HTIB, abc. (%) T’ €30BICKO3UMeETDIi yepe3 | rox micis BU-
AKIII + TTAJILL 7 (16,6) '1'3{:1y MarieHTa 3 onepaliifHol, HaCTyITHI BU-
Mipu — 4depe3 12, 24 ta 48 rox. Pe3ynpra-

AKUJ +IInMK 8(19) TH BUMIPIOBAHb HaBEJICHI y TA0JI. 3.
(xinbLe) 3TigHO 3 TaHMMH IT’€30BICKO3UMETDII,
AKIII + PAJIII + 6 (14,2) HAaMH BiJ3HA4YeHA JMHAMiKa MOKa3HUKIB
1/e 3 JIL KOATYJISIIHHOTO M arperaHTHOro CTaTycy
AKILI + EAE 3 BCA 7(16,6) CHUCTEMH reMocTasy. Y TMeply TOJUHY I10-
Ka3HUKHU CUCTEMHU 3rOPTaHHS repeOyBain
HHAMK + ITnTK 10 (23,8) B 30H1 HE3HAYHOI TIIOKOATYJISIII Ta JIerKoi
MAK 4 (9,5) rinoarperaii. [Tpo rimoxoarysiiito cBij-

unTh 3MeHmenHs KTA, IK, ITIC. O3na-

IIpumimia. AKIIT — aopro-KOpoHapHe LIyH- Koo rinmoarperariii € 3mineHHst IKK BiiBo.

tyBaHHs; [ITAJIIL — nyacTuka aHeBPU3MH Ji-

Boro uutynouka; [InMK — macruka miTpans-
Horo knamana; PAJIL — pe3exitis aHeBpU3MU
niBoro nuryHouka; t/e 3 JILI — TpombexkTomist
3 niBoro nuryHouka; EAE 3 BCA — enpap-
TepPEeKTOMIsl 3 BHYTPIIIHbOI COHHOI apTepii;
[TAMK — npoTe3yBaHHSI a0PTaJIBHOIO T4 Mi-
TpanbpHoro kinanadis; [T1TK — mactuka Tpu-
KycrinaapHoro kinanaHa; [TAK — npore3yBaH-
HS A0pTAJIbHOTO KJIalaHa.

IMOBIpHI TPUYUHU ITUX 3MiH — HEIOBHUN
peBepc renapuxy, BeaeHoro mig yac LK,
1 mopyuieHHs: QyHKIl TPOMOOIUTIB, BH-
KIIMKaHEe MEXaHIYHUM YIIKOJDKCHHSIM arra-
patom LK i rinorepmiero. Yepes 12 ron
CTaH CUCTEMH I'eMOCTa3y HOPMaJTi3yBaBcsl
y 36 (85,7 %) manienTis, y 6 (14,4 %) naui-
€HTIB 30epirajucs 03HaK1 HE3HAYHOI TiIo-
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Tabauys 2
®akTopu pU3UKY TPOMO0eMOOTIYHUX YCKJIAHEHb, =42

DakTop pU3UKY KigbKicTh maiieHTiB

abc. %
CH (Huspka ©B JIL/TJILIH/TTIIIH) 42 100
BTE B anamuesi 3 7,1
OXUpiHHS 15 35,7
JliTHiii Bik (> 65 pokiB) 31 73.8
MA/TII 11 26,1
JlikkoBu# pexum (> 3 1i0) 16 38
LIIBJI (> 3 aHiB) 6 14,3
Hespnana ciipo0a exkcrybartii/peintyoartii 10 23,8
LIBK (> 7 ni6) 16 38
IMorano ¢yukuionyrounii [IBK 8 19
Tpancdysii 38 90,4
BABK 4 9,5
BiacyTHICTh aHTHKOATYIIIHTHOL Tepartii 7 16,6
B PAaHHBOMY IiCIISIONIEpaIiiHOMY MepioTi

Ipumimrxa. CH — cepuieBa HegocratHicth; @B JILI — ¢paxitis BUKUIY JIBOrO MUTYHOUKA;
['JIIIH — roctpa niBonutyHoukoBa HenocTaTHicTh; [TIHIH — roctpa nmpaBonuryHOUKOBa He0-
cratHicTh; BTE — BeHo3na Tpom6oembomis; MA — murotinusa aputwmist; TI1 — TpinoTinas me-
pencepan; IIBJI — mryuna Bentwsiiis jiereHis; L{BK — uenTpanbumii Benosuwuii katerep; BABK
— BHYTPINIHbOAOPTAJIbHA 0aIOHHA KOHTPITYJIbCAIIisl.

Tabmuys 3
JlaHi HU3bKOYACTOTHOI II’€30BicKO3MMeTPil Y Mali€HTiB q0cTiIZKyBaHOT rpynu, n=42
IMoxas- UYac miciist onepaTUBHOTO BTPYYaHHS, TOJT
HHK 1 12 24 48
IKK -38 [-25; -12] -21[-24,2; -11] | -39[-24,1;-11,2] | -41 [-23.8;-11,1]

KTA 18,57 [21;35] | 24,33[20,5;33] | 22,17 [20,5; 31.,5] | 17,47 [20,4; 31,1]
IKO | 30,10 [25,2;46,3] | 32,78 [23;43,7] | 28,68 [22,4; 41,5] | 28,53 [22,2; 41]

IT1C 1421011;18,2] | 16,4[10,7; 17,11 | 15,2[10,5;16,9] | 14,9[10,2; 16,3]

MA 452 [320; 567,5] | 476 [318; 532,9] | 446 [316,7; 515] |442[313,1; 509,7]
IPJIC 1,46 0,81 0,32 0,12

Ipumimra. IKK — inTeHcuBHICTh KOHTaKTHOI Koaryisiiil; KTA — koHcTanTa TpoMOIiHOBOI ak-
tuBHOCTI; IK/] — iHTeHCUBHICTB KoaryJsiiitHoro apaiBy; ITTC — iHTeHCHBHICTD IOJTIMEpHU3alli 3rycT-
ka; MA — makcumarnbHa amiutityaa 3ryctka; [PJIC — iHTeHCUBHICTD PETpPAKIIii Ta JT3KCY 3TyCTKa.

KOaryJsiii 3a HE3HAYHOI KPOBOTOUYMBOCTI JIpEHAKaMH, 110 MOTPeOYBAIO J10JaTKOBOTO
BBEJICHHS CBI)KO3aMOposkeHo] tutazMu. Uepes 24 roj Ha 111 iH(y3il rernapuHy IpoBOIUB-
Csl IOBTOPHUHM BICKO3UMETPUYHHI KOHTPOIb. OTpUMAaHI JIaHI CBUIYWIIA TIPO HASIBHICTh
O3HaK MOMIpHOI rimokoaryssiii, Ha o Bka3ye 3MeHmenuss KTA, IK, ITIC amxkue
HOpMaJIbHUX BEJIMYWH, a TAKOX 3MIIIEHHs Ipadika BICKO3UMETpii BIpaBo 1 BHU3.
B octaHHBOMY BUMIpI TOKA3HUKIB 3rOPTaIbHOI crcTeMU (duepe3 48 roj) Bi3HaUYeHO 30e-
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PEKEHHS SIK CTaHy ITOMIPHOT T1ITOKOAryJIsilii, TaK 1 HE3HAYHOTO 3HM)KEHHS arperaiiiHoi
3IATHOCTI KPOBI, 110 BiJOOPaXe€HO B MPOrPECYIOUOMY 3HIDKCHHI IMOKA3HUKIB BICKO3H-
MeTpii.

3 npyroi 100M MpU3HAYAIIN HEMPSIMi aHTHKOATYJSIHTH — BapdapuH y MOYaTKOBIN
11031 5 mr mij kouTposieM MHB (11i1b0Bi piBHI 2-2,5), aHTHATPEraHTH (aCIipyH, KIIOTIi-
Jorpeiib abo ix komOiHallist) a60 BapdapuH 1 KIIOMI0rPeib.

V noanbioMy npoBeieHO KOHTPOJIb BUNIAKIB PO3BUTKY TPOMOOTHYHUX 1 TPOMOO-
eMOOJIIYHUX YCKIIATHEHb, 1110 BUHUKIIN Y Tiepii 30 THIB Micis ONepaTUBHOTO BTPYYaHHS
(Tabm. 4).

PesyabTaTn nociiakeHHs Ta iX 00roBopeHHs

Vi 42 (100 %) manientn manu Hu3bky @B JIL (< 35 %), 1o € 3Hauymum paxtopom
PU3UKY BUHUKHEHHS TPOMOIB y TOpOKHUHAX ceplils. Bik Ounbie 65 pokis MaB 31 (73,8 %)
namieHT, 11 (26,1 %) manieHTiB Malli TIOPYIICHHS CEPIIEBOTO PUTMY y BHUIIIsII (iOpH-
JA1i1 a00 TPIMOTIHHS TIepeIceP/ib, IO MPU3BOIUTH 10 BHHUKHEHHS TPOMOIB y nepezcep-
JIIX 1, Haifuacrimie, iXx eM00J1i3allil B CUCTeMy apTepiajJbHUX CYAUH BEJIUKOTO KOJja Kpo-
BooOiry. Tpancdysii orpumManu B iHTpa- abo micasonepauiinomy nepioai 38 (90,4 %)
TALIEHTIB.

TakuMm YMHOM, yCi MALIEHTH TOCIIKYBaHOI TPy, 0€3 BUHATKY, MaJI BUCOKHI pH-
3MK TPOMOOTHYHMX YCKJIQJHEHb y MiCIsIonepaliifnoMmy mepioi. [IpakTuaHO Bci XBOpi
MaJIH IO KUJTbKA 3HAYYIIUX (PaKTOPIB PUSHKY OJTHOYACHO (TIOPYIICHHS PUTMY, JIITHIH BIK,
Tpancdysii). O3Haku rocrpoi CH BUsIBIIEH] y BCIX MAIIEHTIB, OTXKe, IM yciM OyJia He0O-
XiJTHa IHOTPOITHA MATpUMKA. Lle 3yMOBIIEHO SIK MTOYATKOBO 3HIKEHOKO CKOPOTIIUBICTIO
ceplis, Tak 1 ribepHaliero Miokapaa BHaCHioK BIuuBy nponenypu LK. [Tepioau rimo-

TeH31i Ta TINOAWHAMIYHOT'O KPOBOOOITY
Tabnuys 4 ~ TaKOX HMPU3BOAATH JO TPOMOOTHYHMX i

Bunaaku TpoMéoTHYHMX TPOMOOEMOOITIYHHX CITi30/IiB.
i TPOMO0EeMOOTIYHNX YCKIATHEHD BiaxsaageHHS TPOMOOTHYHUX MaC MOXK-
y micisionepauiiinomy nepiozai, n=42 7MBE B yCiX Kamepax ceplid, a TAKOX Ha
— CTOPOHHIX TUTax, 10 3HAXOMASTHCS B KPO-

Kinmpxicth . . .

VYcknaaHeHHS HatienTis BoToll. HaifuacTime mkeperamu TpoM60-
3iB € mTy4Hi kiananu cepus, LIBK, 6ao-
Toctpe HNOPYHICHHS MO3KO- 0 HH IS BHYTPIIIHBOAOPTAJIBHOT KOHTP-
Boro kposoobiry (IMIMK) yJIbCallil, eHI0KapAialibHI eJeKTpou. Em-
TpoM603 ITYYHUX 0 Oomizallisi MOXKJIMBA K y CYJAUHU MAajoro
KJIAITaHIB cepls kojna kpoBooOiry (TEJIA), Tak i B cyauH-
Tpom60os sepxiska JIIII 1 Hi. OaceliH1 BEITMKOTO Korma (FHMK 3a iI{m—
MIYHUM THIIOM, eMOOJIIl B HUPKH 1 Cele3iH-
Tpombo3 Bymika paBoro 0 KY, CHCTEMY ME3CHTEePIaIbBHOTO KPOBOTOKY,

1JIIBOT'O IICPEACEPID apTepii KiHLIBOK).

EmGomis aprepiit HK 1 3 apyroro 60Ky, BCIM Malli€HTaM BUKO-
HaHI BEJIMKI KapIioXipypriuHi omeparii 3
00CSKHOIO 30HOIO CYyJIMHHMX MIBiB. OTXKe,
BCI MAIIEHTH MaJI pU3MK BUHUKHEHHS Be-
TEJIA 0 JINKUX KPOBOTEY.
Tpomo3 Ber BK 0 Hawmu BUKOpUCTOBYBaacs TaKTHUKa
Tpombos LIBK n MTOCTIHOTO BHYTPIITHHOBEHHOTO BBE/ICHHSI
rermapuny Maiaumu gozamu (5 MO/(xr-rom)

Tpomb03 1
rimbokux BeH HK
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a60 8-15 Trc. MO Ha 100y). Y Oynb-sK1il MOMEHT, IPU BUHUKHEHHI KPOBOTEUl, MU 3a-
JIMIIIAIIA MOJKJIMBICTD HIBEITFOBaHHS JIii TeNapuHy IMPOTAMIHOM 1 BiTHOBJIEHHSI T€MOCTa-
TUYHOI Teparii.

st 36epekeHHs MPOXITHOCTI A0PTOKOPOHAPHUX IIYHTIB 3 IPYroro micisonepariii-
HOTO JTHS MM TIOYMHAJIM TOJIBIiHY aHTUTPOMOOIIUTAPHY Tepalito (KJIONiorpeias 75 Mr
Ha 100y # acmipun 80 Mr Ha m00y). Taka sk TaKTHKa 3aCTOCOBYBAJACs J0 IMAI[IEHTIB 3
EHIAPTEPEKTOMIEIO 3 COHHUX apTepiil. [Tamientam 3 pesekuieto anespusmu JILI, Tpom6-
extomiero 3 JIL, uyxopiiHuMHU iMITTIaHTATaMK (KiTblist KaprieHTbe, MITY4HI KiIallaH!
ceplis) 3 IPYroro JIHS MOYUHAIH TapayeibHO 3 FeapuHOM aHTUKOATYJISTHTHY Tepariio
HENPSIMUMH aHTUKOATYJISTHTAMHK (BapdapuH 5 Mr Ha 100Y).

KoHTpoib eheKTUBHOCTI aHTUTPOMOOTHUHOI Teparii MPOBOIUBCS 3a JOMTOMOT OO
SK PYTUHHHX TECTIB, TaK 1 HU3bKOYACTOTHOI 1II’€30BicKO3UMeTpii. [ BU3ZHAUCHHS
e(eKTUBHOCTI aHTHATrPEraHTHOI Teparnii pyTUHHI METOJUKU HE BUKOPUCTOBYBAJIHU-
Csl, 3aCTOCYBaHHS AHTHATPETAHTIB MaJIo eMIIIpUYHUN XapakTep. [Jo3yBaHHs Henps-
MHUX aHTUKOATYJISHTIB MiaOupaiu i koutposiem MHB micis nepeBeieHHs NalieH-
1iB 3 Biyainenns IT. Liaposi piBHi MHB cranoBumu 2,5-3,5 3a1exHo0 Bij BUAY OTle-
pauii. Kontpouss renapunoTeparnii nmposoauscs mig koutposiem AUTY. Ipu pede-
peHTHUX 3HaueHHsX 25-35 c y 34 (81 %) namientie AUTY 3anummanock y Mexax
HopMmalbHUX BenuuuH. Y 8 (19 %) manientie AUTY Oyno Tpoxu MoJoBXKeHE 1 cTa-
HoBUJO (3814) c.

ITpu kOHTpOITI eheKTUBHOCTI remapuHOTEPAIIii 38 JOTIOMOI'00 HU3bKOYACTOTHOI IT’€-
30BICKO3UMETPIi y BCiX 42 MallieHTiB 3a(iKCOBAHO O3HAKU MOMIPHOI TiMOKOAryJISIi Ta
rimoarperartii.

V 4 (9,5 %) mami€eHTiB JTOCTI/PKYBAHOT IPYITN BUSBIICHI TPOMOOTHYHI YCKIIaTHEHHS.
V1 (2,4 %) namieHTa BUSBICHO TPOMOO3 BEpXiBKH JIIBOT'O UIYHOUKA HA (POHI HU3BKOTO
CEepLIEBOTO BUKH/TY 1 3HIKEHOIT cKopoTiiBoi yHKIii miokapaa (OB JILL < 19 %). Tpom-
OOTHUHI HalIapyBaHHs OyJIM BUSIBIICHI TP KOHTPOJIBHIN exokapaiorpadii, mo norpe-
OyBasto 30iIbIIeHHs IBUAKOCTI 1HGY3I1T remapuny g0 30 tuc. MO Ha n00y. Yepes 4 Hi
IIPH KOHTPOJIBbHIN exokapaiorpadii TpoMOiB He BUsIBIICHO (crioHTaHHUH J1i3uc). Y 1 (2,4 %)
NalieHTa pO3BUHYJIACS KIIiHIKa TPoMOOoeMOOIil 3aralibHOT CTETHOBOT apTepii Ha TJIi TTPO-
BEJICHHSI BHYTPIIIIHPOAOPTAIIbHOT OAJIOHHOT KOHTPITYJIbCALII, 3 TPUBOJIY YOTO BUKOHAHA
TpoMbOekcrpakiis. Y 1 (2,4 %) naiieHTa BUSIBICHO CYOKTIHIYHMI TPOMOO3 TJINOOKHMX BEH
TOMIJIKH ITPH KOHTPOJIBHOMY JIYIICKCHOMY JTOCIIJDKEHHI, e Y OHOTO TAIll€HTa — TPOM-
6oTunuH1 BinkiiageHHs Ha BepxiBii LIBK, sikuii OyB BumaneHuii 6e3 HACTIKIB JIJIs1 XBOPO-
ro. JKurre3arpoxxyrouux TpoMO03iB i TpoMO0eMOO0ITiii y TAIlIEHTIB TOCIIIKYBAHOI TPy-
M HE 3apeecTPOBAHO.

BucHoBku

[TocriitHa iH(Y3is HU3BKUX 103 HedpakuioHoBaHOro renapuny (5 MO/(kr-rom)) €
MPUIAHITHOIO TAKTUKOI TPOMOOIIPO(PITAKTHKU B KApA10Xipyprii, 0COOIMBO y MAIIIEHTIB
3 BUCOKUM PHU3UKOM BEIMKUX KPOBOTEY 1 TPOMOOTHUHUX YCKIIaTHEHb. OCOOIUBO peTeib-
HO TPOMOONPOUIAKTHKY MOTPIOHO TPOBOIUTH MamieHTaM 3 Hu3bkoro @B JILI, mo ma-
I0Th KIIIHIKY TOCTPOI CeplieBOT HEAOCTATHOCTI.

MeTo1 HU3bKOYACTOTHOI I’ €30BICKO3UMETPIi € ePEKTUBHUM IHCTPYMEHTOM KOHTPO-
JH0 aHTUTPOMOOTHYHOI Teparii. 3 HOTro JOMOMOTOI MOKHA BUSBJISITH 3MIHH SK TPOM-
OOIMTAPHOI, TAK 1 KOATYJISIIHHOT TAaHOK TeMocTa3y. BiH J103BoJIsiE KOHTPOJIFOBATH aK-
THUBHICTh (PIOPUHOIIITUYHOI CUCTEMH, € OUIBII YyTIUBUM JIO 3MIH KOATYJIALIAHOTO CTa-
TyCy MOPIBHSIHO 31 3BUUAIHOI0 METOIUKO0 KOHTposro AUTY.
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CPABHUTEJIBHAS OLIEHKA PA3BUTHS ITIOCJIEOITEPALIMOHHON
TOIIMHOTHI Y1 PBOTHI ITPU TOTAJIBHOM BHYTPUBEHHOI1 AHECTE-
33U U UHTAJSLIMOHHON AHECTE3UM CEBO®JIIOPAHOM BO BPE-
Ms AHECTE3UOJIOI'MYECKOI'O OBECIIEYEHUSA TMITEPTEPMUYE-
CKOM XUMHUOIIEP®Y3UN

B paboTe npuBeneHa cpaBHUTENIbHAS OLIEHKA MTOCICONEPALIMOHHON TOIIHOTHI U
PBOTBI IPU TOTAJILHON BHYTPUBEHHOM aHECTE3MN U MHTAJISILIMOHHOM aHEeCTE31H CeBO-
(h1rOpaHOM BO BpeMs aHECTE3MOJIOIMUYECKOro oOecreueH st MpoLeypbl FHUIepTep-
MHUYECKO#l XuMuonephy3un y OHKOJIOTUYECKUX OOJIbHBIX. Y CTAHOBIIEHO, YTO aHEC-
Te3MOJIOTHUecKoe 00ecreueHre IUTOPEAYKTUBHBIX ONIEPAaTUBHBIX BMEIIATENbCTB C
npouenypoit HIPEC conpoBoskaaercst 3HaUNTENIbHBIM PUCKOM BO3ZHUKHOBEHUS 11OC-
JIEOTIePAIIMOHHOM TOIIHOTHI U PBOTHI. TakKe ONpeielIeHo, YTO TOTajbHasl BHYTPHU-
BEHHas aHecTe3us IponodoaoM U (EeHTAHUIIOM CONPOBOXKIAETCS JOCTOBEPHO 00-
JIee HU3KOM YaCTOTOM BO3HUKHOBEHHUS MOCICOTIEPAIIMIOHHOTO EMETHIECKOTO KOMII-
JIEKCA 110 CPABHEHMIO C MHTAJISILIMOHHON aHecTe3uel ceBOIIIOPAHOM.

KuroueBble ci1oBa: aHecTe3us, OHKOJIOTUsl, TUIIEPTEPMUUECKasi XUMUOTIEpDY3usl.
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COMPARATIVE EVALUATION OF THE DEVELOPMENT OF
POSTOPERATIVE NAUSEA AND VOMITING IN TOTAL INTRAVENOUS
ANESTHESIA AND INHALATION ANESTHESIA WITH SEVOFLURANE
DURING ANESTHESIA OF HYPERTHERMIC CHEMO-PERFUSION

The paper compares postoperative nausea and vomiting with total intravenous
anesthesia and inhalation anesthesia with sevoflurane during anesthetic maintenance
of the hyperthermic chemo-perfusion procedure in cancer patients. It has been es-
tablished that the anesthetic maintenance of cytoreductive surgical procedures with
the HIPEC procedure is accompanied by a significant risk of postoperative nausea
and vomiting. It has also been established that total intravenous anesthesia with
propofol and fentanyl is accompanied by a significantly lower incidence of the post-
operative set system compared with sevoflurane inhaled anesthesia.

Key words: anesthesia, oncology, hyperthermic chemo-perfusion.
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[TepBrHHA XipypriyHa UTOPEIYKINS B TOETHAHHI 3 IIPOBEJICHHSM 1HTpaoIepaIiitHoi
MIEPUTOHEATBHOT XiMioniepdy3ii IIITKOM BiToOpaxae CydacHHI MiIXiJ] 10 Teparii MiclieBo-
PO3MOBCIOKEHUX (HOPM HOBOYTBOPEHB UePEBHOT MOPOXKHUHU. LluTOpeykTHBHI oniepa-
THBHI BTPYYaHHS 3 IepUTOHEKTOMI€ErO Briepie onucani [Tonom Lllyrabeiikepom [4], 3 He-
BEJIMKUMU TEXHIYHUMH BapiallisiMH, Y paMKax 15-piuHOro JOCBiY KIIiHIKH MiJTaHCBKO-
ro yHiBepcurery [5].

OCHOBHI NMPUHIUITK KOMOIHOBAHOTO JIIKYBAHHS TIEPUTOHEAILHOT'O KapIIUHOMATO3Y
Taki: BifI0Ip MAIi€HTIB MPOBOJUTHCS 3 YpaxyBaHHSM 3JIOBUTBHOTO (DYHKIIIOHAIHLHOTO
CTAaTyCy, 3a BIICYTHOCTI MAPEHXIMATO3HUX FeMATOTEHHUX 1 MI0320YEePEBEHHUX MeTacTa-
3iB. BUKOHYBAaTH HIUTOPEYKTUBHE BTPYUYaHHS IIOBHHEH Xipypr, IO Ma€ TOCTATHIN 10-
CBIJI 1 TparHe BUKOHAHHS MOBHOI a/IEKBATHOT IIUTOPEIYKIIi, 0€3 HASIBHOCTI 3aJIMIITKOBOI
TKAHWHU TYXJIMHU, 110 MOXHA Bi3yaJbHO BU3HAUNTH, a00 MPHU 3aJIUIIKOBUX BOTHHUIIAX
MeHine 1-2 MM (TTTMOMHA TIEHeTpallii XIMIOTEpaNeBTHYHOTO MPernapaTy Py BHYTPIIIIHBO-
OYCPEBHMHHOMY BBeJIeHHI). [1yXilMHA BUAAISIETBCS METOJIOM IEPUTOHEKTOMII 3 MOXKIIHU-
BUMHU MYJIbTHOPTraHHUMH PE3EKIiIIMA TOHKOT Ta TOBCTOI KUIIOK, OYPCOMEHTEKTOMIETO,
CIUIEHEKTOMIEIO, XOJICIUCTEKTOMIEI0, BUAJICHHAM Karcyyu nedinku. [licisionepariiiina
SIKICTh KUTTSI XBOPOTO 3a0€31eUyeThCs 30€PEeKEHHSIM JIOCTATHBOT JJOBXKMHU TOHKOT KUIITKU
3 MIHIMI3aII€0 PU3UKY MICISIONEPAIIHHUX YCKIIaTHEHb.

Spratt et al. (1980) moBiAOMUIIM ITPO MEPIINI BUIIAI0K BUKOHAHHS [IUTOPELYKTUBHO-
ro BTPYYaHHS B IMOEHAHHI 3 TIEPTEPMIYHOKO XiMmionepdy3iero uepeBHOI MOPOKHUHU
(CRS/HIPEC) y nauienTta 3 nceBmgomikcoMmoro ouepeBuHu (PMP). 3 toro uacy CRS/
HIPEC mnociijloBHO JIeMOHCTPY€E 3HAYHE ITOKpAIaHHS pe3yJbTATiB JIKyBaHHS B OKpe-
MUX ITAIIE€HTIB 3 PAKOM SIEUHUKA, KOJIOPEKTATBHOK KaPIIMHOMOO Ta ME30TEIIOMOI0 OUe-
peBUHHU. Y PETENbHO BiIIOpAaHUX MAIIEHTIB 3 KOJOPEKTAIBHUM pakoM BukoHaHHs CRS/
HIPEC npuBeso 10 3HaYHOTO MOKpAIaHHS TOKA3HUKIB, IIOPIBHSHO 3 CHCTEMHOIO XiMi0-
TEPAITIEr0, IPU S-PiuHIiif BIDKUBAHOCTI OJIM3BKO 45 % y MaIlieHTIB 0e3 3aJIUIIKOBOT Iy XJIMHA
TTiCIIS BUKOHAHHS ITUTOpeayKIlii. KpiM TOro, y MaIieHTIiB 3 MCeBIOMIKCOMOIO OYSPEBUHH,
miciis BukoHaHHst CRS/HIPEC, nokasnuk BuxkuBaHOCTI yepe3 10 poKiB, K MOBITOMIIS-
€Thcs, gocsr 63 %.

MicreBe miiBUIieHHs TeMIiepaTypu 0 40-42 °C BUKIIMKA€E 3arubelb KIITHH 3J105KiC-
HOT MyXJIMHU, OJIOKYIOUN CHHTE3 HYKJIETHOBUX KUCIIOT, BUKIIMKAIOUHM arperariro i geHa-
Typalliro OUIKIB, MEPENIKOIKAIOUN KIIITUHHOMY JIUXaHHIO Ta iH. [IpUHIMIIOBOO OCHO-
BOIO JUIsI BKJTFOUCHHSI IIITYYHOI rirepTepMii B Tporpamy 6araTOKOMIIOHEHTHOTO JIIKYBaHHS
OHKOJIOTIYHUX XBOPUX € BUKOPUCTAHHS (PI310JIOTTYHUX OCOOJIMBOCTEH IMyXJIMHHUX KJIi-
THH, 110 BIJIPI3HSIOTH IX BIJI KIIITHH 3/I0POBUX TKAHMH 33 HU3KOKO JTy’Ke BAXKIIUBUX (Hi310J10-
TYHUX TapaMeTpiB, HaCaMIIepe/], AKTUBHICTIO IIPOIIECIB MeTa001i3My. 3MEHIIIEHEe TOTJIH-
HaHHS IUTOTOKCHYHUX XIMIOIIpENapaTiB depes3 MOBEPXHIO OYCPEBHHU 3a0e3euye 3HH-
JKEHHS] PU3UKY CHCTEMHOT TOKCYHOCTI, & MOXIIUBICTh 3aCTOCYBaHHSI 301IBIIIEHOT KOHIICH-
Tpallii MUTOTOKCHYHUX XiMiolpenapaTiB MiIBUIYE TPOTUITYXJIUHHY /0. MOXIIUBICTh
JIOKaJIbHOI TirepTepMiuHoi niepdy3ii XiMioTepaneBTHUHUME 3aCO00aMU MpernapaTy 3yMOB-
JIIO€ 30UTBINEHHS (3aJIE)KHO BiJl KOHKPETHOTO MpernapaTy) He TUTbKA IUTOTOKCHYHOT aK-
THBHOCTI, 4 IIle HOT'0 3IATHOCTI JIO TPOHUKHEHHS B MIMOWHY KIIITHHHUX IIAPIB ITyXJIMHA
(mo 3 MMm). Lle n03BOJISIE BAKOPUCTOBYBATH MPOTHUITYXJIMHHI IperapaTd J03aMu, Ha I10-
PAIKU BUIIMMU, HIXK JTIO3H, SIKI MOXYTh OyTU BUKOPUCTAHI MPU CUCTEMHOMY BBE/ICHHI.

Ha 6a3i xipypriuHoro BijiieHHs: LIeHTpy peKOHCTPYKTUBHOI Ta BIIIHOBHOT METUITH-
nu (YuiBepcuterchbka kiaiHika) OHMenV 3 2016 p. Bukonano npoueaypy HIPEC 37 mai-
eHTaM (28 )KIHOK 19 YOJIOBIKIB). YUacTh NMALIEHTIB y JTOCIIKEHHI 3/[IIICHIOBAIIACS HA TTiJI-
CTaBl MUCHMOBOI 3TO/IM, Y MPOIIEC] JIIKYBAHHSI BUKOPUCTOBYBAJIKCS JIUIIE 3aPEECTPOBAHI
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B YKpaiHi JIKapchKi MpenapaTy Ta JileH30BaHi MeToquku. KitiHiuHI 0OCTeXEeHHS Mpo-
BOJIMIIN 3 TOTPUMAHHSIM KOH(DIIEHIIHHOCTI 0COOUCTOI iH(OpMaIIl Mpo MAaIieHTIB 1 BU-
MOT 0i0eTHKH. 3aIIOPYKOIO YCIIIXY IIPU MPOBEJICHHI TiepTepMidHOi XiMionepdysii € pe-
TENBHMIA TIOIP XBOPHUX, TOMY KOXKHOT'O TAIliEHTA, Ie HA aMOYJIaTOPHOMY eTari, 000-
B’SI3KOBO KOHCYJIbTYBaJla MYJIbTHIUCIIMILIIHAPHA KOMaH/Ia B CKJIAJll Xipypra-oHKOJIoTa,
XiMiOTepareBTa-OHKOJIOra, AaHeCTEe310JI0Ta, TepareBTa 1 Kap/iojora.

Ha am0ymaTopHOMYy eTari NpoOBOJUBCS TaKWii HAOIp 0OOB’I3KOBUX METOJIIB Mepe/l-
onepaniiHoro 00CTeKEHHs MAII€HTIB: 3araJlbHUN aHajIi3 KPOBi, BKIIOYAIOUN KUIBKICTh
TPOMOOIIMTIB, 3arallbHU aHai3 ceui, peHTreHorpadis (parwoporpadis) rpyaHOI KIIiT-
Kk, irroko3a kposi, EKI y criokoi, omiHka remocta3sy (poTpoMOiHOBUI Yac, AKTUBHUI
YACTKOBUW TPOMOIHOBUH Yac, MDKHAPOJHE HOpMali30BaHe BiIHOIICHHS, (iOpUHOTEH,
KUTBKICTh TPOMOOIIUTIB, TEMOBICKO3UMETPIsl), OIiHKA (DYHKINI HUPOK (IIBUIKICTH KITy-
60ukoBoi (iTbTpali, KIIPpEHC KpeaTUHIHY, Kajiil, HaTpiid, KpeaTuHiH, ceyoBuHa). s
MAIIEHTIB 13 CYNMPOBIIHUMUA COMATHUYHUMH 3aXBOPIOBAHHSIMHU BUKOHYBAJIM HEOOXI THI 1H-
CTPYMEHTAJIBbHI JIOCIIJDKEHHS: eXoKapaiorpadiro, criipoMeTpiro Tomo. [lmaHyBaHHS Tak-
THUKH OTIEPATUBHOTO BTPYYaHHsI 3 BAKOHAHHSM LIUTOPEIYKIIii T OLIHKY MOXITUBOCTI 3/Tii1-
cHenHs nipotieypu HIPEC nipoBo vy miciis peTeIbHOTO BUBYCHHS JJAHUX KOMIT IOTEP-
HOT Ta MarHiTHO-PE30HAHCHOI ToMorpadii OpraHiB 4YepeBHOI TOPOKHUHH.

3aJ1exkHO BiJl METOJMKHU aHeCTe3ii malieHTH OyJIu PO3MOJIUIeH] Ha 1Bl rpynu: 1-ma —
IHTJISIIAHA aHecTe3is ceBOGIIIOPaHOM; 2-Ta — TOTalbHA BHYTPIIIHLOBEHHA aHECTe3ist
(TBBA) nportodoiioM i heHTAHLTIOM.

Ximionepgy3ist 4epeBHOT TOPOKHUHH TIPOBOJIMIIACS 34 JIOIOMOT OO arapara Performer
[UCIUIATUHOM 1 JIOKCOPYOIIIMHOM. AHTPOITIOMETPUYHI Ta HO30JIOTIUHI XapaKTePUCTUKHU
NaIieHTiB 000X TPy HaBeJIeHi B Ta0I. 1.

B onepariiiiHiit KO)KHOMY TAIlIEHTY 3a0e3redyBaBcst neprudepruuHuil BEHO3HUH JOCTYIT
3a JIOIOMOTOI0 BCTAHOBJICHHSI BEHO3HOTO KaTeTepa 1 CTaHJAPTHUN aHecTe310JIOTTUHUI
MOHITOPHUHT 3T{IHO 3 BUMOTaMU ["apBap/IChKOTO CTAHJIAPTY: elIeKTpoKapaiorpadis, Tep-
MOMETPisl (BHYTPIITHHOCTPABOXIHA Ta HANIKIPHA), HEIHBA3UBHE BUMIPIOBAHHS apTepiaib-
HOT'O THUCKY, ITyJIbCOKCUMETPIsl, KartHorpadis (MoHiTop Mindray PM-9000 Express, Kurait).

Tabnuys 1
XapakTepucTHKA NALIECHTIB AOCTIXKYBAaHHX IPyIl
I-ma rpyna
IToka3HuK (iHranﬂﬁi}Ilea 2_(?];]511;& Pazom
aHecTe3is)
Kinpkicts 12 25 37
Bik 54,3157 53,2%5,1 —
Inpgexc macu Tina, Kr/m?2 24,3+3.7 23,9141 —
ASA II/IIT 4/8 7/18 11/26
Pak sieunnka 6 11 17
Pak nurynka 2 3 5
KonopekranbHuit pak 2 5 7
Me3zoTenioMa OUepeBUHU 2 3 5
[H1I1 3)T0SKICHI YpaskeHHSI OUePEBUHH — 3 3
CepenHs TPUBAIICTh 208,0+7,4 233,0%9,1 —
ONIEPATUBHOTO BTPYYAHHS, XB
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Meronuka iHAyKIiT aHecTe3ii B 000X Ipymnax He BiapisHsuiacs. [Ticist mpoBeaeHHs
MPEOKCHUTEHAIlll, III0 BUKOHYBAJIACSA MPOTITOM 3 XB YUCTUM KHCHEM (TIOTIK 5 JI/XB) ue-
pe3 JUIbOBY MAacKy HAPKO3HOTO amapara, IHAYKIisS aHecTe3ii mpoBouiacs 00Joc-
HUMH (TIPOTSITOM 2-3 XB) BBeJIeHHIMHU Tiporodoiy (2,5-3,0 mr/kr) ta denraniny (1-
4 MKT/KT), MicIIs BTPATH MOBHOT'O KOHTAKTY Ta PeakKIlii Ha 30BHIIIHI OJAPa3HUKH Pi-
BeHb HEOOXIJHOT Miopeirakcallil JocsraBcst BBEJICHHSIM aTpakypito Oecuiaty (0,4—
0,5 Mr/kr). 3a CTBOpPEHHSI BIJIIMTOBIIHUX YMOB BUKOHYBAIIU IIPSIMY JIAPUHTOCKOTIIIO 3
IHTYOAll€I0 Tpaxel eHI0TpaxeajbHOI TPYOKOIo MoTpioHOro miamerpa. IloTiM posmo-
YMHAJM TYYHY BEHTHJISIIIO JIETEHIB Y pexuMi KoHTpoutto 3a TuckoMm (PCV). Anexat-
HICTh ITapaMeTpiB BEHTUJIALII OLIHIOBATIH 3a IUTHOBUMHU MokasHukamu Et CO, 35—
45 MM PT. CT.

[TinTpumaHHs aHecTe3ii y nalieHTiB 1-1 Tpynu MpoBOAMIIOCS 34 IONIOMOTOI) IHTaIsI-
uii ceBodurropany 1,8 06% Tta BBemeHHs1 (heHTaniny mo3oio (1,5+0,4) mkr/(kr-rox), a B
2-1 rpyni — iHdy3iero mporodoity 3a gormoMoror nepdysopa BBraun perfusor compact
1103010 5,5 Mr/(Kr-rox) 1 BBeJieHHsIM (heHTaHTy 103010 (1,620,3) MKT/(KT-TO/).

PenakcaHTH NMPUMIUHSUIM BBOJMTH HANPUKIHIN BUKOHAHHS [IUTOPEIYKTHBHOTO €Ta-
Iy, 710 BCTAHOBJICHHSI IPEHAXIB Ta YIIMBAHHS YEPEBHOI CTIHKH Tepell MOYaTKOM MPOBe-
nennst mponenypu HIPEC. CepenHiit yac BiJi OCTAHHHOTO BBEJCHHS MiOPEJIAKCAHTIB JIO
excry6arii cranoBuB (100£13) xB, Tomy mo BukoHanHs HIPEC He notpebye moaaTko-
BOI Miopelakcariii Ta Moke OyTH IMPOBe/IEHE B YMOBAX CAMOCTIHHOTO JIMXaHHS MAIlIE€HTA.
3 MOMEHTY TOSIBU 3aJJ0OBUILHUX CIPOO aJeKBATHOTO JUXAHHS MAIIEHTIB MEPEBOIUIN
B PEKUM CIIOHTAHHOTO JMXaHHS, aJeKBATHICTh BEHTUJISIIT KOHTPOJIOBAIACS 3a JIOTIO-
MOTOF0 KarmHorpadii ta mysbcokcumetpii. Cepe/iHiil yac BEHTWIAIII B PEXXUMI CIIOHTaH-
HOIr'o JAMXaHHs cTaHOBUB (55+12) xB. HasBHICTH aIeKBATHOI'O CAMOCTIMHOTO JUXAHHS
npotsiroM niposeneHHss HIPEC no3Bossiia mpoOyKkyBaTH XBOPUX Bifipa3y IMICIIs 3aKiH-
YEHHS IIPOLIEyPH Ta Oe3MeUHO eKCTyOyBaTH YBI CHI 3 TTOJIAIBIIIOK0 IHTAJISIIEI KUCHIO 3a
JIOTIOMOT'O}0 HOCOBUX KaHIOJIb.

Hynora 1 6;1roBaHHS — HaifuacTil yCKIIaJHeHHs aHecTesii Ta Ximioteparii. Y CILIA Hy-
JI0Ta 1 OJIFOBAaHHS B MIC/ISONEPALIITHOMY MEpiojii 3yMOBITIOIOTh 3POCTAHHS BUTPAT HA roc-
mitaizaiio Ha 415 gonapiB uist OHOTO HallieHTa. EMETHUHMI CUMIITOMOKOMILIEKC, 1110
BKJIFOYA€ HYJIOTY, ITO3UBH JIO OJIFOBAHHS 1 OJIFOBAHHS, € OJIHUM 3 YACTHUX YCKJIQJIHEHb SIK
€aMoTO MYXJIMHHOTO IIPOIIeCy, TaK 1 MpoBeIeHOl IuTocTaTuuHoi Tepamii. Hygora i 61ro-
BaHHS BXO/STh Y TaK 3BAHUN MYXJIMHOACOLIHOBAHUI JUCTIEITUUHUN CUHIPOM, SIKUH BijI-
3HAaYa€eThes y 32-68 % XBOPUX Ha 3JIOSKICHI MYXJIMHU 1 BUPAKAETHCS AHOPEKCIEI0, paH-
HIM HACHYEHHSIM, HYJIOTOO, OJIFOBAHHSIM, 3[IyTTSIM, 3aII0paMH, Biiprxkkoro. Cepell yckia-
HEeHb IPOTHUITYXJIMHHOI Teparii HyZ0Ta 1 OJIFoBaHHS, Ha J[YMKY CAMUX XBOPHUX, € HAUOUTBII
TsDKKUMH. [IcuxoeMolliiiHa IpaMaTUYHICTh 1[bOTO CHHAPOMY TaKa, 110 JiesKi XBopi 6o-
ATBCS UOTO, TOMY BIJIMOBIISIFOTBCS BiJl TOTCHIIHHO €(PEKTUBHOTO MPOTUITYXJIMHHOTO JIi-
KyBaHHs. OJIHUAM 13 TIpenapaTiB 3 HAHOUIbII BUPAKECHUM eMeTOreHHIM eheKToM (HymoTa i
OirroBaHHs Outbine K Y 90 % XBOPHUX) € IUCIJIATHH, KU caMe BUKOPUCTOBYETBCS IS
nposenenas HIPEC.

BpaxoByroun Te, 110 3aCTOCYBAHHS XIMIOTEPAIIEBTUYHUX IMpENapaTiB € 3HAUHUM He-
3JICKHUM (HAKTOPOM PU3UKY PO3BHUTKY MiCIsSOTIepalliiHOT HYTOTH 1 OJIFOBaHHS, YCIX Ia-
IIEHTIB PO3IIHIOBAIIMA 3a 4-M IMYHKTOM BIIIMOBITHO JO Kamu Ardest Ta TpOBOJIUIN
CTaHAAPTHY NMPOQUIAKTUKY HYJOTH 1 OJIOBAHHS: METAKJIONMpPaMiJ 25 MrI, JIeKcaMeTa30H
8 MT if OHZAaceTPOH 4 MTI' BHYTPIIIHLOBEHHO JI0 MOYaTKy Ta 3a 30 XB 10 eKcTyOalii, a
TAKOX IJIAHOBY aHTHEMETHUHY TEpaIlilo B MicisionepaliiinoMy nepiomai. B 06ox rpymnax
XBOPHUX OIIIHKY PO3BUTKY HYJIOTH 1 OJIOBaHHSI BUKOHYBAIIM MEIMYHI CECTPH B TICIISOTIE-
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pamiiHii manati 3 ikcalier GpakTy HyI10- Tabnuys 2
TH i GII0BaHHSA y IMCTI micnsonepauiiino- — HacTora BUHMKHEHHs! HYOTH i O/IHOBaHHA
ro Harjsty. [Ipo Bubip MeToay aHecrtesii Y AOCT/IKYBAHMX rpynax

BOHM He Oynu npoindopmoBani. Hacroty
BUHHMKHEHHS IMICISI0NIepaIliiHOT HYyIOTH 1
OIIOBaHHS HABEJEHO B TA0IM. 2. l-wa (inrams- |12 (100 %)) 8 (75 %)
LiifHA aHeCcTe3is)

2-ra (TBBA) | 18(72%) | 13 (52 %)

I'pyma Hynora |baroBanns

BucHoBku

1. AHecresioioriuHe 3a0e3NeUeHHS 11~
TOPEIYKTUBHUX ONEPATUBHUX BTpy4aHs i3 mponenyporo HIPEC cynpoBomkyeThes 3HAU-
HUM PU3UKOM BUHUKHEHHS MICIISONIEPAIIIfHOT HYJOTH Ta OJIFOBAHHS.

2. INamienTH, IKUM TUTIAHY€EThCs poBeeHHs mporieaypu HIPEC, moBuHHI anpiopi oTpu-
MYBATH BUIIUHI CTYIIHb PU3UKY BUHUKHEHHS HYJOTH 1 OJIFOBAHHS 3a MIKAIOK0 ATiders.

3. ToTajapHa BHYTPIITHBOBEHHA aHEeCTe3is MPOTIO(OIOM 1 (PEHTAHIIOM CYIIPOBOJIKY-
€THCSI BIPOTITHO HUXKYOIO YACTOTOK BUHUKHEHHS MICIISIONIEPAIIITHOTO eMETHUYHOTO KOM-
TUIEKCY MTOPIBHSHO 3 IHTAJSIIIIIHOIO aHECTE31€10 CEBODIIOPAHOM.
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C. A. Aynykuna, JI. B. Ycenko, 10. 10. KobGensukuii

D®PEKTUBHOCTH HEMTPOITPOTEKIIVNH ITPHU DKCITEPUMEHTAJIb-
HOI UIIIEMUU I'OJOBHOT'O MO3T' A

Lleas ucciaenoanusi. OnpeneuTh BIUsHAE (HapMaKoIOTHYECKOTO MPEKOHIH-
LIMOHUPOBAHUS THOIICHTAIIOM HATPHSI U IPONO(OIOM HA TeYEHHE IKCIIEPUMEHTAIIb-
HOM UIIEMHUH F'OJIOBHOT'O MO3ra.

MarepuaJjibl M METO/IbI HCCJIEIOBAHNUS. DKCIIEPUMEHTAIbHOE UCCIIeI0BAHHE ITPO-
BeZIeHO Ha 43 OecrtopoJHbIX OeIbIX KPbICaX, KOTOPBIM MOJEINPOBAIIN UILIEMHUIO TO-
J0BHOTO Mo3ra: 20 KphIcaM aHeCTe3MOJIOTHYEeCKoe obecneueHne MpOBOAIIN THO-
neHTajaoM Hatpusi, 20 — npornodosioM. M3yuanu cocTosiHre CCHCOMOTOPHOM 30HbBI
KOPBbI F'OJIOBHOT'O MO3Ta.

PesyabTartbl. [1pu skcriepuMeHTaIbHOM UIIEMUH TOJIOBHOTO MO3Ta YKe B Tede-
HUE [IEPBOT'0 Yaca MPOUCXOAT CyILIECTBEHHbIE N3MEeHEHNsI MOP(OPYHKIIMOHATIBHOTO
COCTOSIHHSI TOJIOBHOTO Mo3ra. [IpuMenenne BHyTPHUBEHHBIX aHECTETHKOB, B 4acCT-
HOCTHU THOIIEHTAJIa HATPHS U pornodosia, He COIMPOBOXKIAIOCH BHIPAKEHHBIM HEl-
POIPOTEKTUBHBIM 3G HEKTOM.

KioueBsle ciioBa: uiemMust Mo3ra, HeHpOIPOTEKIMS, THONIEHTAT HATPUS, IIPO-
oo,

UDC 616.831-005.4-089.5:615.211

S. O. Dudukina, L. V. Usenko, Yu. Yu. Kobelyatskyy

THE EFFECTIVENESS OF NEUROPROTECTION UNDER EXPERIMEN-
TAL CEREBRAL ISCHEMIA

Objective: to determine the effect pharmokologic preconditioning with thiopen-
tal sodium, propofol on the course of experimental cerebral ischemia

Materials and Methods. An experimental study conducted in 43 outbred white
rats with thromboembolic ischemia model. In 20 rats total intravenous anesthesia
(TIVA) using thiopental sodium was made, in other 20 — propofol was used. There
was studied the morpho-functional state of the senso-motor cortex.

Results. In experimental cerebral ischemia, already since the first hour of the
course, significant changes in functional senso-motor cortex state took place. As
under thiopental sodium anesthesia as well as under propofol anesthesia is the first
hours of stroke, which is characterized by changes in the structure of intracerebral
microvessels perivascular edema with symptoms of astrocytes neuroglia and atro-
phy, degenerative changes endothelium with destroying of the intracellular organelles
structure and decrease micropinocytoz activity. As a result of degenerative changes
in neurons observed changes in the neurocytes processes, particularly in the synap-
tic apparatus, which undoubtedly leads to the violation of their functional state.

The use of intravenous anesthetics, both propofol and thiopental sodium, did not
show pronounced antiischemic properties as neuroprotective agends preparstiond.

Key words: cerebral ischemia, neuroprotection, sodium thiopental, propofol.
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PisHOMAaHITHI HEHPOXIpYPriuHi BTPYYaHHS CYIIPOBOJIKYIOTHCS PO3BUTKOM Iiepedpaib-
HOT i1reMii. 3anmo0iraHHs PO3BUTKY IMIeMii MOXKIIMBE TUTbKM BHACIIIOK BJOCKOHAIICHHS
XipypriuHoi TeXHikM Ta/abo 3acTocyBaHHs HedponpoTekii. [Tomyku epekTHBHUX Heil-
POIPOTEKTOPIB HUHI Oe3pe3yIbTaTHI, OCOOJIMBO 1€ CTOCYETHCS CrielndiuHol hapMarieB-
TUYHOI poayKilii. EQeKTUBHICTD pI3HOMAHITHX MpenapaTiB 3 MOTEHIIHHO HEHPOIPO-
TEKTUBHOIO JI€I0 JOBe/IeHa TUTbKU B ekcriepuMenTi [1; 2]. JlTabopaTopHi JOCTIHKEHHS T10-
Ka3yiloTh e(peKTUBHICTh HE TEPAIEeBTHUYHUX METO/IB, a, BJaCHe, CTpaTeriil rimotepmii Ta
IIIEMIYHOT'O MPEKOHAMIIIOHYBaHHS [3; 4]. MOXIJIMBO, BU3HAYEHHS epeKTy papMaKoIoTi-
YHOTO MPEKOHIUIIOHYBAHHS — BBEJICHHS MOTCHIIIHHUX HEHPOIPOTEKTOPIB IO PO3BUT-
Ky immemii B eKCIIepUMEHTI — IPUBEE 10 PO3POOKH METO/IB 1i MPOQUIAKTUKU MTPH OTIe-
PATHBHHX BTPYYaHHSX Ha TOJJOBHOMY MO3KY.

BuBueHHSs HEHPOIPOTEKTUBHMX e(PEeKTIB TIONEHTay Ta rnporodoiy Tpusae [5-7].

MeTta JOCITI/PKEHHS! — BU3HAYNTHU BIUIUB (PapMaKOIOTIYHOTO MPEKOHIUIIIOHYBAHHS
TIOMEHTAJIOM HATPIIO Ta MPOTNO(OIOM Ha Tepedir eKCIePUMEHTAIBHOI 111IeMil TOJIOBHO-
IO MO3KY.

Marepiaim Ta MeTOIH AOCTiKEHHS

EkcriepuMeHTaIbHE TOCTIIKEHHS MTpOBeIeHe Ha 43 Oe3MOpOAHMX OUTHX IIypax, SKIM
MOJETIOBAIA TPOMOOEMOOIIIUHY 1IIeMiF0 MO3KY IIISAXOM BBEIEHHS B 3arajbHy COHHY
apTepiro BOAHOTO pOo3uuHy cyibdarty Oapito (BaSO,) y mponopuii 4 : 5 3a METOIUKOIO
JI. B. Bonpap [8], nepeBaraMu sikoi € MIBUIKICTh BUKOHAHHSI, TPOMOOEMOOTIUHMIA IIIISX
(dbopMmyBaHHsI iHpAPKTy MO3KY, IO BIAMOBIAA€ MATO(PI3I0IOTIYHIN MOIEIT TOCTPOTO TMO-
PYLIEHHS MO3KOBOT'O KPOBOOOITY 3a illeMi4yHUM TUIIOM. OTiepaTHBHI BTpyYaHHS TPOBO-
JUAJTUCS TT1]T 3aTaJIbHUM 3HEOOTIOBAHHSIM. 3aJIe)KHO Bijl BAaplaHTa aHECTE310JIOTIYHOTrO 3a-
Oe3rneyeHHs ONepaTUBHOTO BTPYYaHHs TBAPMHU OYJIM PO3MONiTeHI Ha Bl rpynu. TBa-
puHaM niepioi rpynu (n=20) 1715 aHeCTe310JI0T1UHOTO 3a0e3MeYeHHs onepallii BHyTpill-
HbOOYEPEBMHHO BBOJWIIM TIOEHTA HATPIIO 103010 10 MI/KT MacH Tila, TBApUHAM JIPY-
roi rpynu (n=20) — nponodomn no3oto 5 Mr/kr. byio BuaineHo nBa nepioan JOCTIIKEH-
HS: paHHIM — MpOTSIroM 1-i TOAMHU TICIs MOJIEIIOBAHHSI TPOMOOEMOOJIIYHOT iteMii 1
BifmaneHuit — 24 roJ micis onepaTUBHOTO BTPyYaHHs. TBapHuH 3a0MBaIN METOIOM JIe-
KariTarii, mclst SsIKkoi TPOTSATOM 5 XB Opajii TKAaHUHY TOJIOBHOTO MO3KY y JAUISIHIT CEHCO-
MOTOPHOI 30HM KOpU. Y KOXHIH I'pyIi 32 JOTIOMOTOIO eIEKTPOHHOI MIKPOCKOITIi JTOCITi-
JOKYBAJIM TPEMOTOPHY 30HY Ypa)keHOI MiBKYJIi FOJIOBHOTO MO3KY. KpiM 11boro, y Tpprox
TBAPHUH BUBYAIM IHTAKTHY KOPY T'OJIOBHOTO MO3KY, €JIEKTPOHHO-MIKPOCKOIIIYHI ITOKa3-
HUKH KOi OYJIM KOHTPOJIBHUMH [9].

Vci gociay npoBOJWINCS 3T1THO 3 BAMOTaMU KOMICIT 3 eKCIIEpUMEHTAIBHUX TBAPHH
npu Haykosiit Mmennuniil pagi MO3 Ykpainu. st e1eKTpOHHO-MIKPOCKOIIIYHOTO /10~
CITIKEHHS Opajii MIMATOYOK TKAHUHH FOJIOBHOT'O MO3KY po3Mmipom 1 M3, dikcyBanu B
cymimi 4 % napadopmanpaeriny, 2,5 % raorapanpaeriay i 4 % caxaposu Ha 0,1 Mosip-
HOoMYy ¢ochaTHOMy Oydepi (pH=7,4) 3 monanpioro godikcanieo B 1 % po3uuHi ocmie-
Boi kucioru (Palladi, 1957), 3HeBoIHIOBAJIM B CIUPTAX BUCXIHOI MIITHOCTI T4 OKCHITPO-
MJICHOM 1 3aJIMBajId B CyMilll enokcuaHux cMojl (EnmoH-apananT) 3a crTaHAapTHUMU Me-
tonukamu (I'. Taitep, 1974).

Hns mpuuinpHOi yapTpaToMil 1 OUTbII MOTIMOJIEHOT OLIHKY OTPUMAHUX JAHHX 3 eI10-
KCUIHMX OJIOKiB BUTOTOBIISIIN HAIIIBTOHKI 3pi3U 3aBTOBIIKM | HM, 3a0apBIIOBAlld METHU-
JIEHOBUM CHHIM — IMIPOHIHOM 32 METOAMKOIO, 3aIIPOIIOHOBAHOIO JTA00PATOPIEIO €IEeKT-
pouHoi Mikpockorii KuiBcbkoro H/II yposorii Ta HedpoJiorii, 1 meperisiiaii y cBiTiIo-
ontuuHoMy (potomikpockomi “Axiophot” dipmu “OPTON” (HimeyunHa). YbTpaToH-
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ki 3pi3u 3aBToBIIKK 0,5-0,7 HM BHUTOTOBJIsIM Ha yibTparomax “LKB” (Llemis) i
“Reicherd-Jung” (ABcrpis). Jlis moJiMNImeHHsT KOHTPACTHOCTI MpernapaTu 3a0apBITroBaIn
ypaHUIAlETaTOM 1 HITpaToOM CBUHINO 32 Reynolds (1963) 1 neperisganu B eIeKTPOHHO-
My mikpockori EM-400 T ¢ipmu “Phillips” ([omuranmis). B ocHOBY aHaITi3y NOKIaI€HO
MOP(POMETPHUYHI TOCIIIKEHHSI CTAHY BHYTPIITHbOKIITUHHUX OPTaHell HeHpPOHIB 1 CHHAIT-
THUYHOTO anapaTy HepBOBHX KIIITHH, JllaMeTpa MIKPOCYJMH 1 TOBIIUHU MapriHaJIbHOTO
HaOPsIKy eHAOTEIOHUTIB, 110 A€ MIJICTaBH JIUIs OTJIMOJIeHOT OLIHKH 3MiH, SIKi pO3BUBA-
IOTBCS B TKAHWHI MO3KY, & TAKOX J03BOJIsSIE€ TUGEPEHIIIIOBATH HASBHI 3MIHH TIPH TPOM-
60eMOO0JIIYHI# imIeMil 3 ypaxyBaHHSIM PI3HUX BUIIB AHECTE310JIOTIYHOTO 3a0€3eUeHHS.

CTpyKTypHI 3MiHH, SKi CIIOCTEPIraiucs B HEHPOHAX 1 MIKPOCYIMHAX TOJIOBHOTO MO3-
KY, OILIHIOBAJIN 3a JOTOMOT0I0 MOPHOMETPUUHOT OOPOOKH €JIEKTPOHOIrPAM Ha CHCTEMI
aHaiizatopa 306paxenHs IBAS-2000 ¢ipmu “Kontron” (HiMeyunHa) 3a TAKUMHU KPUTE-
pisSIMU: TIPOIIEHTHUIH BMICT XpOMATHHY B SIpax HEPBOBHX KIITHH KOPHU 3 PO3PAXyHKY
10 siep Ha 1 BUIA0K; CIIBBIIHOIIEHHS IJIOI, IKY 3aiiMal0Th IHTAKTHI MITOXOHJIPII, 10
TUIOMII JIISSHKU LIUTOIUIA3MHU 3 pO3paxyHKy 10 JAUISHOK IUTOINIA3MH HA KOXHUI BUIIA-
JIOK; CTYITIHb HAOPSIKY MITOXOHJIPIH 3 po3paxyHKy 10 MITOXOH/IPiil HA KOXKHUI BUTIAJIOK;
y CHHAIICaX BIIHOIICHHS JIOBKUHU aKTUBHOI CHHAIITUYHOI 30HH JIO JIOBKUHU CHHAIITHY-
HOTO KOHTaKTy. st minpaxyHky 6paym 10 CHHAITHYHUX KOHTAKTIB Ha KOXKHHIl BUIIA-
JIOK; KUTBKICTh CHHATITUYHUX BE3UKYJI MiIpaxoByBajiu B 10 mpecMHANTHYHUX 3aKiHUCH-
HSIX Ha KOXKHUH BUTAJOK; KIJIbKICTh JII30COM 3 po3paxyHKy 10 HeHpOHIB Ha KOXKHUIA BH-
MaJI0K; BHYTPIILIHIH JiaMeTp MIKPOCYAHMH 3 po3paxyHKy 10 MiKpOCyJIMH Ha KOXXHUH BH-
MaJI0K; TOBIIMHA CHOTEIIONMTIB BU3HAUATIACS B HAHOMETPAX 3 YPaXyBaHHSIM OIIHKH
HaMMEHIIOl TOBIIMHKM MapriHajbHOI YaCTUHU €HIOTEONNUTA Y po3paxyHky 10 eHgoTe-
JTaJTbHUX KIITHH HA KOXXHHUI BUITAJIOK; KUTBKICTh MIKPOITIHOIIMTO3HUX BE3UKYJI BU3HA-
yayracst Ha UTOTUIa3Mi eH0TEIIONUTA 3 po3paxyHKy 10 ITUISTHOK Ha KOKHUN BUTAOK.

CraTucTnYHy 0OpOOKY OTPUMAHUX JJAHUX TTPOBOIUIIA HA KOMIT FOTEP1 3 BUKOPUCTAH-
HSIM TIPOrpaMu MiJPaxyHKy, po3po0iieHoi B 1abopatopii eleKTpOoHHOT MiKpockorii [H-
ctutyTy Helipoxipyprii HAMH Vkpainu. BiporiiHicTh OTpUMaHUX JaHUX BU3HAUAIIH 32
cucremoro CTBIOJICHTA.

PesyabTaTn nociigkeHHs Ta iX 00roBopeHHs

[Tpu qoCHHIKEHHI CECHCOMOTOPHOI 30HH KOPH T'OJIOBHOT'O MO3KY IIYPIB IIPH BUKOPH-
CTaHHI TIOMEHTAITy HATPIIO JIJIS IIPOBEACHHS aHECTE310JIOTIYHOTO 3a0e3IeYeHHs oTepa-
il HA COHHMX apTepisx uyepe3 1 roJI mcisi MOJICITFOBAHHS 1IeMii B CTPYKTYpl HEUPOHIB
CIIOCTEPIral0ThCS TOMIPHO BUPaXKeH] TUCTPOdIYHI 3MiHU.

V MITOXOHJPISIX yIBIUl CTATUCTUYHO 30UIBIIYETHCS CTYIIHD HAOPSKY, BIIMIYAETHCS
MOPYIICHHS [UTICHOCTI KPUCT 1 000JIOHOK, 1110 MPU3BOIUTD JI0 YaCTKOBOI IECTPYKIIT opra-
Hell, y 3B’SI3KY 3 UMM JICIO0 3MEHIIYETHCS BIICOTOK IUIOIII, SKY 3aiiMarOTh MITOXOHIPIT ¥
UTOIIIa3Mi HepOHiB. Pa3oM 13 BHYTPIITHBOKIIITHHHUMH OpraHellaMu JUCTPOdIUHI 3MIHU
BiZIOYBAIOTHCS Y IIUTOIUIA3MI HEPBOBUX KJITHH, IPO IO CBIIYUTH BIPOTiTHE 3pOCTAHHS
KUTBKOCTI JTI30COM 1 aBTO(arocoM IOPIBHIHO 3 KOHTPOJIEM.

Brim, Oi10OKCHHTE3yBalTbHA (DYHKIIISI HEHPOHIB 3UIUIIIAETHCS HA JIOCUTh BUCOKOMY PiB-
HI, 10 MIATBEPKYETHCS TOCTATHHOIO KIIbKICTIO BUTBHUX PUOOCOM 1 TIOJIICOM B IXHI# IIUTO-
I1a3Mi, a B siipax KIITHH BIICOTKOBE BIIHOIIEHHS XPOMATHHY 100 KapiolIla3MH sapa
3JIAIIAETHCS HA PIBHI KOHTPOIBHUX ITUPD.

V CTpYKTypl CHHAIITUYHOTO anapaTy CIOCTePIraloThes SBUINA HAOPSIKY MpeTepMiHa-
JIeH 31 CTATHCTUYHHMM 3MEHIIICHHSM JTOBXXMHU aKTHBHOI 30HU CHHAICIB 1 HE3HAYHUM —
KUTBKOCTI CHHAIITHYHUX BE3UKYJI y IPECHHANITHYHHX 3aKIHUCHHSIX HEHPOHiB (Tab. 1).
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Tabnuys 1
MopdodpynknionaabHuii cTaH BHY TPIIHHOKJIITHHHUX OpPraHeJi HelipoHiB
i MiKpocy1HH KOPH roJI0BHOT0 MO3KY Yepe3 rouHy
MicJIs eKcnepuMeHTANIBHOI ieMii MO3KY MpH TiONEHTAT0BOMY HAPKO3i

Opraunenmn Hopma  [Ilepmia rpymna p
XpomaTuH, % BiTHOIICHHS 40,0£3.,0 35,0%£3,0 0,2
MitoxoHapii, % BiIHOLICHHS 35,0£2,5 28,0£2,5 0,05
MiToXoHAPil, CTYMiHb HAOPSKY 0,10+0,02 0,20%0,02 0,0007*
JlizocomMu, KiJTbKICTh 3,0£0.,8 7,0x1,2 0,008*
CuHaIICH, JOBKMHA aKTUBHOI 30HU, HM 0,80%0,02 0,50%0,02 0,0001*
CuHaIICH, KIJIbKICTh BE3UKYJT 80,0%4.,0 70,0+4.5 0,1
MikpocyauHu, 1iaMeTp, MKM 7,5%1,5 9,0%1,5 0,31
EnpoTtemionuTy, TOBIIUHA, HM 1,2£0,6 1,5+£0,6 0,37
MIiKpOIIHOLUTO3HI BE3UKYJIU, KUIBKICTh 10,0%1,5 8,0+1,2 0,23

Ipumimra. Y tabmn. 112: * — cratuctuyHi BiaMiHHOCTI oka3Hukis (p<0,05).

3MiHH B CTPYKTYPI MIKPOLUPKYJIITOPHOI'O CYAMHHOTO pycia yepe3 1 rof micis irmemii
3BOJISITHCS IO HE3HAYHO BUPAKEHOTO HAOPSIKY BIIPOCTKIB ACTPOIUTAPHOT HEUPOTJIii, Mpo-
CBITJICHHS IIUTOIUIA3MH SHJIOTETIOIUTIB Ha TJIi MOMIPHO BUPaXEHOT'O PO3IIUPEHHS MPO-
CBITY MIKPOCY/IMH 1 SIBUII[ CTa3y epUTPOLUTIB (puc. 1). [Tpu 11boMy HEOOXITHO BII3HAYUTH,
0 OTPUMaHI MOPGHOMETPHYHI MTOKA3HUKH CTaHY TOBIIMHU CHAOTENIATbHOI BUCTUIKH, a
TAKOX MIKPOIIHOIIUTO3HOT aKTUBHOCTI 3HAXO/IATHCS B MEKaX KOHTPOJIBHUX TTOKA3HUKIB.

ITpu mocmiKeHHI CEHCOMOTOPHOT 30HU KOPH TOJIOBHOTO MO3KY IIIyPiB MTPH BUKOPHUC-
TaHHI ITPOIoGOITy JJIs MPOBEACHHS aHECTE310JI0OTIYHOTO 3a0e3TeueHHs oTeparliii Ha COH-
HUX apTepisix yke yepe3 1 roj1 Mmicis BBEACHHS B COHHY apTepilo PO3YnHY 0apiro B Oilb-
[IOCTI MIKPOCYAMH, IIPH AEIKOMY PO3ILIMPEHHI iX MPOCBITY y 1,4 pa3y, HOPiBHSHO 3 KOH-
TpOJIeM, BiJIOYBA€ThCS CTa3 EPUTPOIIUTIB.
IIpu 1pbOMy B MIKPOCYAMHAX CIIOCTEpira-
€THCS CILIOUMICHHST MapriHAJIBHOI YaCTHHU
€H/IOTEJTIOIMTIB, @ TAKOXK BIPOTIIHE 3HUKEH-
HSI MIKPOITIIHOIIMTO3HOI aKTUBHOCTI. Kpim
I[bOT'O, Y YACTHHI MIKPOCY/IMH BiIMiYaJIUCh
SBHIIA TIEPUKAITUISIPHOTO HAOPSIKY BiIpOCT-
KiB aCTPOLMTAPHOI Hekporiii (puc. 2).

IMopyIiieHHsT BHYTPIIIHEOMO3KOBOTO
KPOBOOOITY MO3HAYMITUCS 1 HA CTaHI CTPYK-
TYPHOI IUTICHOCTI OCHOBHOI Macu Helpo-
ouTiB. Y HEHpOIUTaX MPEBAIOBAIM SIBU- o : 2
a BHYTPIIIHBOKIIITUHHOTO HAOPSKY, IO AU M k0 TR WO SAGE
CYIIPOBOIKYBAJIMCS CTATUCTHYHO BipOTi-
HUM 301IBIICHHSM CTYIIEHsT HAOPSIKY MiTO-

Puc. 1. TonuHa micias MOJETIOBAHHS
) TpoMOoeMOoIiYHOiI ieMii Ha GOHi TioTeH-
XOHJIpiit y 2,5 pasu (Ta6n. 2).- TaJ0BOro HapKo3y. [ToMipHO BHpaxeHUit

ITpu pomy y OUIBLIOCTI 3 HUX MOPY-  mepuKaNiIspHUN HAGPSAK BiAPOCTKIB acT-
HIyBasacs CTPYKTypa KPHCT 1 LUTICHICTE 5K pouuTapHoi Helfporiii. ExekTpoHorpama
30BHIIIHBOI, TAK 1 BHYTPIIIHLOI MeMOpaHu. X 10 000
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Puc. 2. Toauua micnst TpoM60eMO0J1iu-
HOI imemii Ha QoHi mporodoI0BOro Hap-
k03y. CIUTOIIEeHHs MapriHaIbHOI YaCTHHH
SHJIOTEITIOIMTA 3 SIBUIIIAMHU JICCTPYKITii BHYT-

Kpim 11b0ro, B OKOJIOSIIEPHIN 30HI 4acT-
KOBI# JiecTpyKIil mijiraeThest anapat [ ojib-
JUK1. 3MIHU B CTPYKTYPi MITOXOHIPIH
MPU3BOSTE 0 iIXHHOTO PO3MAJY, Y 3B’ 53~
Ky 3 4MM BiporigHo Ha 10 % 3MeHIy€eTh-
¢l IOl SIKY 3aiMaloTh IHTAKTHI MITO-
XOHJIpii y nuToria3dmi HelipoHis. Ha 10 %
3HUXKYETHCS IUIOMA, SKY 3aliMae Xpo-
MaTHH y KapioluiazMi HEHpPOUMTIB, 110
CBUIYMTBH TIPO 3HMIKEHHS OUTOKCHUHTE3Y-
BaJIbHOI QYHKIIIT HEHPOIUTIB. YHACIIIOK
IUCTpOo(dIuHUX TPOIECiB y HEHpOHAX
CITOCTEPITAIOTHCS 3MIHHM Yy BIIPOCTKAX
HEHPOIIUTIB 1, 30KpeMa, Yy CHHATITHIHOMY
amapari, 1110, 6€3CyMHIBHO, IIPU3BOJIUTH
JIO TIOPYIIEHHS IXHBOTO MOPGhOodyHKITiO-

PIIHBOKIIITUHHUX OpraHel 1 IepUKaIuIsp-
HOTO HaOPSKY BIAPOCTKIB aCTPOLMTAPHOI
Hetiporiii. Enexkrponorpama x 10 000

HAJIBHOT'O CTaHy. Y CHHANTUYHUX 3aKiH-
YEHHSIX BHSBIISETHCS JIECTPYKIIisl aKTHUB-
HOT 30HU CHHATICIB 1 BIPOTIAHE 1040 KOH-
TPOJIIO 3MEHINCHHS CHHAIITUYHUX BE3U-
KyJ y IPECHHANITHYHUX 3aKiHYCHHSX. [Ipu 1IbOMY criocTepiraeTbcs HabpPSK mperep-
MiHaleii (puc. 3).

O1Ke, TP eKCIIePUMEHTAJIBHIH ileMii TOJIOBHOTO MO3KY Ha (DOHI 1 TIONIEHTAIOBOTO,
1 Iporo(}oIOBOr0 HAPKO3Y IPOTATOM IEPIIUX TOAMH BiI0YBAEThCS MOPYIICHHS MO3KO-
BOT'0 KPOBOOOITY, SIKE XapaKTePU3YEThCSI 3MIHAMU CTPYKTYPH BHYTPIIIHbOMO3KOBHUX Mi-
KPOCY/IVH 3 SIBUIAMHU [TEPUBACKYIIIPHOTO HAOPSKY acCTPOIMTAPHOI HEHPOIIIi, a TAKOX
aTpopiuHO-AUCTPODIYHUMHU 3MIHAMHU SHIOTEIIIIO 3 TOPYIIEHHSIM CTPYKTYPU BHY TPILITHBO-
KIIITHHHUX OPraHelT 1 3HWKEHHSIM MIKPOIIHOIIUTO3HOT aKTUBHOCTI.

BucHoBku
1. He3Baxkaroun Ha BUKOPUCTAHHS TIOMEHTATY HATPIO abo mpomnodoiy mpu excrie-
PUMEHTAIIBHIH ilIeMii TOJIOBHOTO MO3KY, YXKe PpOoTSIroM 1-i rojuni ii nepebiry BioyBa-

Tabnuys 2
MopdopyHknioHanbHii CTaH BHY TPIIHHOKJIITHHHUX OpPraHeJi HeliPoHiB
i MiKpocyIMH KOpH roJIOBHOT0 MO3KY 4epe3 roAuHy
HicJIsl eKCepUMEeHTAIbLHOI imeMii MO3KY npH nponogoioBoMy HapKo3i

Opranenn Hopwma Hpyra rpyna p
XpomatuH, % BiITHOIIEHHS 40,0+3,0 30,0%3,0 0,02*
MiToxoHapii, % BiIHOIIEHHS 35,0£2.5 25,0£2.0 0,003*
MiToxoHApii, CTYyHiHL HAOPSKY 0,10%0,02 0,2520,03 0,0001*
Jlizocomu, KiTbKIiCTh 3,0%+0.,8 9,0%1,5 0,0008*
CuHarncu, JOBXXHUHA aKTUBHOI 30HHU, HM 0,80£0,02 0,40%0,03 0,0001*
CuHaric, KUIbKICTh BE3UKYJT 80,040 60,0£3,0 0,0001*
MiKpOCyarHH, TiaMeTp, MKM 7,5%1,5 10,5+1,2 0,11
EnnorenionnTu, TOBIIMHA, HM 1,2+0,6 0,910,2 0,38
MIiKpOIiHOIUTO3HI BE3UKYJIH, KUTBKICTh 10,0£1,5 6,0%0,7 0,02%*
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FOThCS 3HAYHI 3MiHU MOPGOPYHKITIOHATb-
HOT'O CTaHY CEHCOMOTOPHOI 30HH KOPH T'O-
JIOBHOTO MO3KY.

2. 3acTOCYBaHHS BHYTPIITHbOBECHHUX
AHECTETUKIB, 30KpeMa TIOMEHTally Ha-
Tpito Ta mponodosy, He BUSIBUIO BHUpa-
KEHHUX MPOTUIMIEMIYHUX TXHIX BJIACTHBO-
cTeil K HEHPONPOTEeKTUBHUX Ipernapa-
TiB.

3. OTpuMaHi JjaHi CBiT4aTh PO MOTpe-
Oy mojaiblIuX JOCITI/DKEHb 1HIIUX BHUIIB
aHecTesli, 30KpeMa IHraJLIHHOI, SIK METO-
1y $GapMaKoJIOTIYHOTO MPEKOHIUIIOHY-
BaHHsI (HEUPOIPOTEKIIii) IIPU OTIePATUBHUX
BTPYYaHHSX Ha TOJIOBHOMY MO3KY 3 PH3H-
KOM PO3BHTKY ilemii.

Puc. 3. Toquua micist TpoM60emM00I1id-
HOI imemii Mo3Ky Ha (QoHi pornodoIoBo-
ro Hapkosy. HabOpsk 1 mopylieHHS
HIJIICHOCTI CUHAIITUYHUX 3aKiHYEHb 13

3MEHIIEHHSIM KIJIBKOCTI CUHAIITUYHUX Be-
3UKYJI Y IPECUHANITUUHUX 3aKIHUCHHSIX.

JIITEPATYPA Enextponorpama. x 22 000
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Haranabsa besnuii

NHTEHCHUBHAS MTOCJTEOINEPAIIMOHHASA BOJIb — ®AKTOPBI
PUCKA U ITPOPUIIAKTUKA: IIEPCIIEKTUBHOE, KOTOPTHOE UCCJIE-
JOBAHUE

BBenenne. HeanexBatHoe 00e300/MBaHUE B PAHHEM ITOCIICONEPAIIMIOHHOM Iie-
pHOZEe SBISETCS IUPOKO PACIIPOCTPAHEHHBIM SIBIIEHHEM, KOTOPOE MOpakaeT Ia-
HOUCHTOB KaK B KpaTKOCpO‘IHOﬁ, TakKk 1 Z[OJ'IFOCpO‘IHOfI TMEPCIICKTUBE, & UHTCHCUB-
Hasi ocTpas IocjieornepanuoHHas 00Jib, KaK U3BECTHO, — JOKa3aHHBIH (HaKTOD
pucka s XpoHuduKanuu 60m1u. Bo3MOXHOCTh TOYHO OLEHUBATH M IPOTHO3UPO-
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BaTh PUCK PA3BUTHSI UHTECHCUBHOW OCTPOU MOCIEONepaIMOHHON 060U MO3BOJIMIA
OBI IpeIyNIpeIuTh XpoHupukanuo. Kak npaBuio, MHTEHCUBHAS OCTpast OCIIeoIe-
panroHHasi 60JIb ACCOLMUPYETCS C JKEHCKUM IT0JIOM, BO3pacToM < 55 yer, mpeno-
MepanroHHON 0OJIBI0 U MPUEMOM aHAJIBIETUKOB, TICHXOIMOIIMOHATIBHBIM CO-
crostHueM. B nanHoii paboTe OBLIN HCCIIeOBAHBI PsIT HOBBIX TapAMETPOB Ha Mpe/i-
MET WX SIBJICHUS (paKTOpaMH pHUCKa (HAIpUMEp, XUPYPruIeckoe BMEUIaTeIbCTBO B
HOYHOE BpeMsl, OTCPOUYKa Orepaiuu, (GakToOpbl OKPYKAOIIEH CPe/Ibl, TAKUE KAK UC-
KYCCTBEHHOE WJIU JJTHEBHOE OCBEIICHHE B TIOCIEONEPALIMOHHOM IePUOC U T. I1.).

Marepuaa u Metoabl. [Iporao3noe/mepcnekTuBHOE, 0OCEPBAIIMOHHOE, KOTOPT-
HOE HCCliefioBaHue ¢ corntacueM Hayuno-uccnenoBatenbckoro Komurera mo atu-
Ke, a TaKXKe manueHTa. B xoropty ObUTH BKITIOYEHBI 296 COBEPIIIEHHOJIETHUX TAIIH-
enToB, I-II mo mkane ASA. [IpoBeneH cTaTUCTUUECKUI aHAMU3 292 MOJTHOCTHIO
3aMOJIHEHHBIX KapT JAaHHBIX MAlUEHTOB. BB 3aperucTpupoBaHbl aHTPOIIOMET-
pHUYecKUe MapaMeTphl, TUI ONIePALINH, TTIPOJOJDKUTEILHOCTh AHECTE3UH, TPOIOIIKI-
TEIBHOCTh XUPYPIUUYECKOTO BMEIIATEIbCTBA M DS MapaMeTpPOB, IMPOBEPEHHBIX
Ha TpeaMeT SIBJICHUsI paKTopaMu PUCKA JUIST HHTCHCUBHOM MOCIeonepannoH-
HO¥ 6o (IpemgonepanuoHHbIe, OlepPAllMOHHBIE U TTOCIEONePAIINOHHBIE), KO-
TOpBIE HEITOCPEACTBEHHO CBSI3aHBI C TAIIMEHTOM, C CAMUM MEIULIMHCKUM JeiCT-
BUEM WJIM Ha3HAUYCHHBIMHU JiekapcTBamMu. MCoabp3yeMoe CTaTUCTHIECKOE TIPO-
rpammuoe obecrieuenne: GraphPad Prism, Bepcus 6 (Graph Pad Software Inc.,
CA, CIIA).

PesyasTaThl. M3yuaemas xupyprudeckasi MOMyJsiiius OJHOPOJHA MO Macce
TeJa, POCTY, IIPOOJDKUTEIBHOCTU aHECTE3UU, XUPYPTrUIeCKOMY BMEIIATEIILCTBY U
TeH/IEPHO TeTeporeHHa (MIPEeNMYIIEeCTBEHHO XEHIUHBI), a TaKKe M0 THUILy oIlepa-
it (44,9 % — nanapockonuueckast XoJeUCTIKTOMUs). DaKTOPHI pUCKA IJIS OCT-
POl MHTEHCHBHOM MOCIEONePAllMOHHON OOIH: TICUXO03MOUMOHAIBHOE COCTOSIHUE
(menpeccust (RR=4.9; [95 % CI: 2,0-11,7], p=0,0093), nmpenonepaimonHas TpeBora
(RR=6,6;[95 % CI: 3,3-13,2], p<0,0001), neccumuzm (RR=6,4; [95 % CI: 2,9-13,8],
p=0,001), crpax 6omu (RR=3,0; [95 % CI: 1,4-6.4], p=0,0043)), kaTacTpoduzaius
6omm (IIxama xatactpoduzanun bomu = 27) (RR=5,0; [95 % CI: 1,7-14,8],
p=0,0033); Hanmuuue MHTEHCUBHOU NpenonepanronHoit 6omu (RR=5,1; [95 % CI:
2,4-10,6]); mpemonepaoHHOE KCIOIb30BaHue aHampreTnkos (RR=5,5;[95 % CI: 2,2
14,2], p=0,0156); ocTpast uHTCHCHBHAaS OOJIb IMPH MPOOYKIECHUU TTOCIIC AHECTE3UU
(RR=4,6; [95 % CI: 2,2-9,5], p=0,0003); mocneonepanunonHas Tpesora (RR=5,0;
[95 % CI: 2,2-11,2], p=0,0037); HeliponaTUueCKUii KOMIIOHEHT OCTPOM MOCIIeore-
pammnonnoit 6omu (RR=5,0; [95 % CI: (1,2-5,2), p=0,0225); mocrneoneparionHas
peota (RR=4,4;[95 % CI: 1,8-10,9], p=0,0130); xumeunsrii mapes > 48 1 (RR=7,8;
[95 % CI: 3,5-17,8], p=0,0050); mocneoneparmonnas commmBocth (RR=2.6; [95 %
CI: 1,1-5,95], p=0,0414); mocneonepanmonnas 6ecconnnna (RR=8,1; [95 % CI: 4,1
15,9], p<0,0001) u muxopasaka > 38 °C (RR=4,9; [95 % CI: 2,0-11,8], p=0,0092).

BoiBoabl. [110X0¥ MCHX03MOIMOHATIBHEIN CTATYC MAllUeHTa, HATMIUe MHTEH-
CHUBHOH IpeIoneparioHHol 00H, MpeaoepaloHHOe HCIIOIb30BaHNe aHAJIbIe-
TUKOB M OCTpasi HHTCHCUBHAS 00JIb TIPH MPOOYKIEHUH TTOCTIC AHECTE3UU SIBJISTIOTCS
(axTOpaMu pucKa ISt ”HTEHCUBHOU TIOCIEOIePAIIMOHHON 00In. [ImuTenbHast omne-
pauusi upeBaTa HCIIOIb30BaHUEM OOJBIINX /103 OMMOUIOB U, KaK CIIEACTBHE, Ha-
OmroaroTcst 0co00 HeOIATrONpPUSATHBIE SIBJICHMS, BKIIIOUAsh MHAYKLNIO TUIIEpare-
3UH U OCTPON MHTEHCUBHOU ITOCIe0epaiuoOHHOM 00ITH.

KuroueBsle ciioBa: ocTpas mocieornepanuoHHas 60b, GakTopsl pucka.

UDC 617-089.168.1-06:616-009.7]-07

Natalia Belii

INTENSE POSTOPERATIVE PAIN — RISK FACTORS AND PREVEN-
TION: PROSPECTIVE, COHORT STUDY

Introduction. Inadequate management of postoperative pain (POP) is a wide-
spread phenomenon, that affects the patient both in the short and long term of sur-
gery, and the intense postoperative pain (IPOP) is known to be a risk factor for
chronification of pain. The ability to accurately assess and forecast the risk of de-
veloping an IPOP, would allow us a preemptive approach of this problem. IPOP
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was associated with female gender, age < 55 years, pain and use of analgesics in
preoperative, psychoemotional condition. In this study, there was investigated the
quality of risk factor of a number of new proposed parameters (eg., night surgery,
postponing the intervention, environmental factors such as artificial or natural il-
lumination in the postoperative period, etc.).

Material and methods. Prospective, observational, cohort study. Research Ethics
Committee and eligible patient’s agreement — obtained. There were enrolled adult pa-
tients, ASA I-1I. Complete data of 292 cards of patients were analyzed. There record-
ed anthropometric parameters, type of intervention, duration of anesthesia, duration
of intervention and a set of hypothetical parameters, tested as risk factors for IPOP —
factors (preoperative, intraoperative and postoperative) that are directly related to the
patient or the medical act itself and the administered medication. Statistical software
were used: GraphPad Prism, version 6 (Graph Pad Software Inc., CA, USA).

Results. Studied surgical population — homogeneous in terms of body mass,
height, duration of anesthesia and surgical intervention; gender (predominantly
women) and by type of surgery (44.9% laparoscopic cholecystectomies). Risk fac-
tors for IPOP: psychoemotional condition (depression (RR=4.9;[95% CI: 2.0-11.7],
p=0.0093), preoperative anxiety (RR=6.6; [95% CI: 3.3—-13.2], p<0.0001), pessimism
(RR=6.4; [95% CI: 2.9-13.8], p=0.001), fear of pain (RR=3.0; [95% CI: 1.4-6.4],
p=0.0043), hypervigilance personality (PCS=27), (RR=5.0; [95% CI: 1.7-14.8],
p=0.0033); intense preoperative pain (RR=5.1; [95% CI: 2.4-10.6]; use of analge-
sics in preoperative (RR=5.5; [95% CI: 2.2-14.2], p=0.0156); intense pain on wak-
ing from anesthesia (RR=4.6; [95% CI: 2.2-9.5], p=0.0003); postoperative anxiety
(RR=5.0; [95 CI: 2.2-11.2], p=0.0037); acute neuropathic pain following surgery
(RR=5.0; [95% CI: (1.2-5.2); p=0.0225); postoperative vomiting (RR=4.4; [95%
CI: 1.8-10.9], p=0.0130); intestinal paresis = 48 hours (RR=7.8; [95% CI: 3.5-17.8],
p=0.0050); postoperative sleepiness (RR=2.6; [95% CI: 1.1-5.95], p=0.0414); post-
operative insomnia (RR=8.1; [95% CI: 4.1-15.9], p<0.0001) and fever = 38°C
(RR=4.9; [95% CTI: 2.0-11.8], p=0.0092).

Conclusions. Patient’s altered psycho-emotional status, intense pre-operative
pain, preoperative analgesic use, and IPOP at awakening from anesthesia, are risk
factors for IPOP. The long-term intervention, which involves a comparatively higher
consumption of opioids, precipitates in specific adverse events, including the induc-
tion of hyperalgesia and IPOP.

Key words: acute postoperative pain, risk factors.

Introduction

The discovery of sedating gases such as ether, chloroform and nitrous oxide, marks
the beginning of a new era — where pain associated with surgery is no longer an ine-
vitable fact. With innovations in anesthesia and surgery, the pharmaceutical (synthesis
of morphine, aspirin) and technological (syringe invention) industry proposed new tools
for pain management. However, even today, a large proportion of patients still experi-
ence intense postoperative pain (IPOP).

The International Association for the Study of Pain (IASP) defines pain as an “un-
pleasant sensory and emotional experience, determined or related to a real or potential
tissue lesion, or described in terms of such injury”. Although, these terms are not found
in the IASP taxonomy, chronologically, pain can be classified as acute and chronic. With
regard to postoperative pain (POP), acute pain signifies the initial phase of the patho-
physiological cascade, triggered by tissue damage and which, usually resolves as the post-
operative wound heals. With the remark that this healing time may be variable, howev-
er, a large number of patients complains of persistent postoperative pain (PPOP), even
after complete healing of the surgical lesion.

Although the arsenal of analgesics and anesthetic techniques are increasing, still re-
ported unreasonably high prevalence of moderate or severe POP: 70% (2003) [1], 41%
(2008) [2], 29.6-55% (2010) [3], 62% (2015) [4].
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Risk factors and prevention strategies are still a hot topic of debate [5]. The most
important reported predictors are: female sex [6], age [7], psychosocial factors [5],
pain anamnesis: linked with present surgery or other localization [5]; type of surgery.
The most commonly mentioned intraoperative factors are major surgery and general
anesthesia [2]. IPOP induces anxiety and helplessness, depression, sleep disturbanc-
es, delayed recovery, prolonged stay in the hospital and increases the risk of devel-
oping PPOP.

It has been estimated, that in current economic and medico-social realities, 5-10% of
the population underwent surgery every year and risk to have a IPOP experience. To
point out the existence of this problem, 2017, the current year, was declared by IASP as
the “Global Year Against Postoperative Pain”.

The purpose of the paper was to test the quality of risk factors for a series of periop-
erative parameters (patient-related, linked with the process of medical care or medica-
tion itself) for the development of IPOP.

Material and methods
Design and parameters of the study

The prospective, observational, cohort study, was conducted in March 2011 — April
2012 in Clinic of Anesthesia and Reanimation of the Medicine Institute of Emergency
from Chisinau (Republic of Molcdova) and enrolled 296 patients. The research protocol
was approved by the Research Ethics Committee (REC) of the Nicolae Testemitanu State
University of Medicine and Pharmacy (registered with No. 2 of 09.12.2010. President of
the REC — Prof. Mihai Gavriliuc). All enrolled patients signed the informed consent to
participate in the study.

Participants

There were evaluated for eligibility 608 pacients; 312 of them were excluded. On the
first postoperative day, were enrolled 296 patients. During primary 24 hours follow-up
— 4 patients missed. Complete data of 292 cards analyzed. The CONSORT flow chart
of enrolled patients is shown in Fig. 1.

The study inclusion criteria were:

— adult patient (=18 years) without preexisting chronic pain;

— signing the informed consent to participate in the study;

— ASA I-II;

— patients’ ability to understand and answer questions in the questionnaire in their
native language;

— abdominal surgery and locomotor apparatus;

— minimum presence of 6 hours in the surgical unit (after transfer from the recovery
room).

Exclusion criteria in the study were:

— patient’s desire to leave the study;

— failure to complete the questionnaire.

After receiving the informed consent, personal and clinical data such as comor-
bidities, preadmission analgesic therapy, type of surgery and details of anaesthesia
were completed in the study record of the patient. On the day before surgery, pa-
tients completed the Pain Catastrophizing Scale (PCS). In the first 24 hours, patients
assessed their pain with visual numeric scale (VNS) and completed internationally
validated pain evaluation questionnaires, offered for completion in their native lan-
guage (Romanian, Russian): PCS (Pain Catastrophizing Scale), DN4Interview (dia-
gnosis questionnaire for neuropathic pain, fr. Douleur Neuropathique). A value of
VNS2>5 was considered as IPOP. The chronology of recording parameters is shown
in the study diagram (Fig. 2).
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r = 1 Assessed for eligibility Excluded (n=182):
I 2 I (n=608) — declined to participate (n=45)
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& of the languages in which the outcomes
L—d v questionnaire were avalable (n=127)
r—1 ) ] - — too complicated questions(n=3)
| | | Patient had given his consent |  __ did not had eyeglasses (n=4)
| S | to participate (n=426) — tired (n=2)
= Day -1 preoperative — hungry (n=1)
EH il
| £ 5l
I =°' § I Y
| = | Surgery, Day 0 Excluded (n=130)
L (n=426) — unplanned ICU admission (n=19)
- — too much pain (n=38)
_ | — patient was aspleep (n=5)
" | — not interested anymore to participate
(n=13)
Y — not in the surgery unit (n=19)
Enroled, postoperative — has visitors (n=30)
Day +1 (n=296) — too ill (n=6)
»| Lost to immediate follow up (n=4)
v Y
With intense POP No intense POP

24 h postoperative (n=25) | [24 h postoperative (n=267)

Fig. 1. CONSORT flow diagram of enrolled patients

Day -1 | Day 0 | Recovery room > 6 hin surgical unit Day +1
| Surgery | T
Informed consent,
recruitment, Intraoperative Postoperative risk factors, VNS,
preoperative risk risk factors DN4

factors, PCS )
Fig. 2. Study design

The PCS questionnaire consists of 13 items, each being rated between 0 (never) and 4
(all time), the total score ranging from 0 to 52. PCS can be split into three other sub-
scores by summarizing the items, specific to each emotional state: magnification (6, 7, 13
items), rumination (8-11 items) and helplessness (1-5, 12 items). A PCS score > 27 de-
notes a hypervigilant personality. Magnification, rumination and helplessness were re-
ported at>5,>11,> 13,
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DN4 Interview is the adapted form for self-assessment of the DN4 Neuropathic Pain
Diagnosis Questionnaire and consists of 7 characteristics, marked “yes” (presence) or
“no” (absence), assuming a patient’s self-assessment of the sensations. A DN4>4 score
indicates a neuropathic pain.

Anesthetic assistance

Both, programmed (laparoscopic cholecystectomies) and emergency surgeries (appen-
dectomies) received general inhalation anesthesia. Patients who have been scheduled for
inguinal hernioplasty and knee arthroscopy, have received spinal anesthesia and/or epi-
dural anesthesia. Postoperative analgesia was provided by the combination of NSAIDs
and opioids (Table 1). In the hospital where this study was conducted, there is no Acute
Pain Therapy Unit, so, in postoperative, analgesics have been prescribed according to
the preference of each physician individally. We mention that 2 NSAIDs has not been
combined.

Recorded parameters and statistical analyis

The recorded general parameters were: age, gender, height, body mass, type of in-
tervention, duration of anesthesia, duration of intervention. Tested parameters as risk
factors were: preoperative, intraoperative and postoperative, directly related to the pa-
tient or medical act and the administered medication — their nominal detalization is
presented in Table 3. The parameter values were numbered in the Excel table and then
imported in the statistical analysis software GraphPad Prism, version 6, (Graph Pad
Software Inc., CA, US). Data are presented as absolute and relative values, or average
and 95% confidence interval of the mean. There have been calculated the relative risk
(RR), sensitivity (Se), specificity (SP), positive prediction value (PPV), negative pre-
dictive value (NPV), and the veridicity report (VR). A value of p<0.05 was considered
statistically significant.

Results

The overall characterization of patients enrolled in the study, is presented in Table 2.
The studied population was homogeneous after body mass and height and heterogenous
by gender distribution. The mean duration of anesthesia (minutes) 114.2 (extreme: 30—
300), [95% CI: 109.1-119.2] and mean duration of surgery (minutes) was 48.6 (extreme:
10-160), [95% CI: 45.8-51.5].

The studied surgical populations were: abdominal surgery — laparoscopic cholecys-
tectomy (133/296 [44.9%]), appendectomy (105/296 [35,5%]), inguinal hernioplasty
(30/296 [10.1% hysterectomy (6/296 [2.0%]); surgery of the locomotor — knee arthro-
plasty (4/296 [1.4%)], amputation fingers of the upper/lower member (6/296 [2.0%]), knee
arthroscopy (12/296 [4.1%)]).

The main outcome parameters of the study were a number of supposed risk fac-
tors that were investigated in the hypothesis of understanding whether their periop-
erative presence would be associated with [POP in the immediate postoperative peri-
od (see Table 3). From the preoperative parameters, directly related to the patient,
were confirmed as a risk factor for IPOP: psychoemotional factors (depression, anx-
iety, pessimism, fear of pain) and personality of the patient (hypervigilant personali-
ty, emotional states of PCS subscore: magnification, rumination, helplessness), in-
tense preoperative pain and use of analgesics before sugery, intense pain when wak-
ing up from anesthesia. From postoperative risk factors for IPOP, were confirmed
postoperative anxiety, intense pain when awakening from anesthesia, acute neuro-
pathic pain following surgery and postoperative pathophysiological factors of post-
surgical period (vomiting, intestinal paresis 248 hours, fever >38°C, sleepiness and
postoperative insomnia).
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Table 1
Local anesthetic doses, NSAIDs and opioid analgesic,
used for postoperative analgesia

Single Administ- | 24 hours
Drug . Comments
dose ration way | sockets
NSAIDs
Ketorolak 30 mg im. 1-3 time/ | Intra-anesthetic, wound
24 hours | closure, then — in the
surgical unit
Ketoprophene 100 mg 1m. 1-2 time/ | Intra-anesthetic, wound
24 hours | closure, then — in the
surgical unit
Dexketoprophene | 50 mg im. 1-3 time/ | Intra-anesthetic, wound
24 hours | closure, then — in the
surgical unit
Dexalgin 50 mg im. 1-2 time/ | Intra-anesthetic, wound
24 hours | closure, then — in the
surgical unit
Metamizole 1000 mg i.m. 1-3 time/ | Intra-anesthetic, wound
24 hours | closure, then — in the
surgical unit
Plenalgin* Sml im. 1-3 time/ | Intra-anesthetic, wound
24 hours | closure, then — in the
surgical unit
Opioid analgesics
Promedolum 20 mg im. 1 time/ | In the postoperative
24 hours | surveillance unit
Morphine 2 mg 1.V. at VNS=5 | In the postoperative
surveillance unit, with pain
reassessment at 5-10 min
and repeating boluses
until VNS=4
Tramadol 100 mg 1.m. 1-3 time/ | In the postoperative
24 hours | surveillance unit as well as in
the surgical unit
Omnoponi* 2% 1 ml im. 1 time/ | In the postoperative
24 hours | surveillance unit
Local anesthetics
Bupivacaine 5ml/h Epidural In the postoperative
0,25% space surveillance unit
Lidocaine Sml/h Epidural In the postoperative
0,5% space surveillance unit

Note. Combinations between NSAIDs and opioids in the studied series were random,
* — complex drug.
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Personal data of patients enrolled in the study

Table 2

Parameter Values
Age, years 38,0 (18-80), [95% CI: 36,4-39,6]
18-24 67/296 (22.6%)
25-44 123/296 (41.6%)
45-64 103/296 (34.8%)
> 65 3/296 (1.0%)

Distribution by gender m/f

96/296 (32.4%)/200/296 (67.6%), raportul: 1/2,1

Body mass, kg

74,5 (26-126), [95% CI: 72.7-76.3]

BMI<30 214/258 (83%)
BMI>30 (obesity) 43/258 (17%)
Height, cm 169.0 (150-193.0), [95CI: 168.0-169.8]
Note. The data are presented as absolute and relative or average values and confidence interval —
95% CI.
Table 3
Perioperative risk factor quality testing for IDPO (VNS25)
Parameters RR Se Sp PPV NPV VR p
Depression 4.9 0.16 0.97 0.36 0.93 6.1 0.0093
(2.0- | (0.05- | (0.95- | (0.11- | (0.89—
11.7) 0.36) 0.99) 0.69) 0.95)
Perioperative 5.1 0.56 0.83 0.24 0.95 3.4 [<0.0001
pain > 5 VNS (2.4- | (0.35~ | (0.78- | (0.14— | (0.92—
10.6) 0.76) 0.88) 0.37) 0.98)
Anxiety 6.6 0.36 0.95 0.39 0.94 6.8 [<0.0001
(3.3- | (0.18- | (0.91- | (0.20- | (0.91-
13.2) 0.58) 0.97) 0.62) 0.97)
Insomnia 3.5 0.12 0.97 0.27 0.92 4.0 0.0589
(1.2-= | (0.03— | (0.94- | (0.06— | (0.88—
9.8) 0.31) 0.99) 0.61) 0.95)
Pessimistic 6.4 0.20 0.98 0.46 0.93 8.9 0.001
pacient (2.9- | (0.07— | (0.95- | (0.17- | (0.89-
13.8) 0.41) 0.99) 0.77) 0.96)
Fear of pain 3.0 0.62 0.68 0.16 0.95 1.9 0.0043
(1.4- | (0.41- | (0.62— | (0.09- | (0.91-
6.4) 0.80) 0.74) 0.25) 0.98)
Intense pain 4.6 0.40 0.90 0.27 0.94 4.0 0.0003
at awakening (2.2- | (0.21- | (0.86—- | (0.14- | (0.91-
from anesth 9.5) 0.61) 0.93) 0.44) 0.97)
Absence of 3.2 0.12 0.97 0.25 0.92 3.6 0.0734
psychosocial (1.1- | (0.03— | (0.94- | (0.06— | (0.88—
support 9.1) 0.31) 0.98) 0.57) 0.95)
Clinical Anesthesiology & Intensive Care, N 2 (10), 2017 93



Continuation of the table 3

Parameters RR Se Sp PPV NPV VR p
Delayed 2.7 0.08 0.97 0.22 0.92 3.0 0.1757
intervention (0.8- | (0.01- | (0.95- ] (0.03— | (0.88—

9.8) 0.26) 0.99) 0.60) 0.95)
Perioperative 5.5 0.12 0.99 0.43 0.92 8.0 0.0156
analgesics (2.2- | (0.03— | (0.96— | (0.10— | (0.89—

14.2) 0.31) 1.00) 0.82) 0.95)
Age < 55 years 1.9 0.88 0.21 0.10 0.95 1.1 0.4362

0.6 | 0.69- | (02 | 0.06- | (0.86-
62) | 097) | 027) | 0.14) | 0.99)

NSAIDs at 3.5 0.08 0.98 0.29 0.92 4.2 0.1147
the end of (1.0- | (0.01- | (0.96— | (0.04— | (0.88—
intervention 12.1) 0.26) 0.99) 0.71) 0.95)
Increased risk 2.2 0.08 0.96 0.18 0.92 2.4 0.2417
of thrombotic (0.6— | (0.01- | (0.94- | (0.02— | (0.88—
complications 8.2) 0.26) 0.98) 0.52) 0.95)
Total intravenous 1.3 0.06 0.96 0.10 0.93 1.4 0.5517
anesthesia (0.2— [ (0.001- | (0.92— [ (0.003— | (0.88-

9.1) 0.27) 0.98) 0.45) 0.96)
Emergengy 0.6 0.76 0.15 0.08 0.87 0.9 0.2508
intervention (0.3— | (0.55- | (0.11- | (0.05- | (0.74-

1.4) 0.90) 0.20) 0.12) 0.95)
Locoregional 1.1 0.38 0.64 0.09 0.92 1.04 | 1.0000
anesthesia (0.5~ | (0.19- | (0.58- [ (0.04— | (0.87-

2.4) 0.59) 0.70) 0.16) 0.95)
Neuraxial 4.1 0.08 0.99 0.33 0.92 5.3 0.0864
anesthesia (1.2- | (0.01- | (0.96— | (0.04— | (0.88-

13.6) 0.26) 0.99) 0.78) 0.95)
Duration of the 1.3 0.16 0.87 0.11 0.92 1.3 0.5478
intervention (0.5~ | (0.05- | (0.83— | (0.03— | (0.88—
> 60 min 3.5) 0.36) 0.91) 0.25) 0.95)
Duration of the 1.0 0.28 0.72 0.09 0.91 1.0 1.0000
intervention (0.4- | (0.12— | (0.66— | (0.04— | (0.87—
> 120 min 2.3) 0.49) 0.78) 0.17) 0.95)
Intraoperative 0.0 0.0 0.97 0.0 0.91 0.0 1.0000

use of thiopental [(infinity)[ (0.0— (0.94- 1 (0.0— | (0.87-
0.14) 0.99) 0.37) 0.94)

Intraoperative 1.1 0.8 0.21 0.09 0.92 1.0 1.0000
use of ketamine (0.4— | (0.59- | (0.17- | (0.05- | (0.82—
2.8) 0.93) 0.27) 0.13) 0.97)

Fentanyl 0.0 0.0 0.98 0.0 0.91 0.0 1.0000
> 1000 ug (infinity)] (0.0- [ (0.96— | (0.0- | (0.87-
intraoperative 0.14) 0.99) 0.52) 0.94)
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Continuation of the table 3

Parameters RR Se Sp PPV NPV VR p
Waking from 0.7 0.13 0.82 0.06 0.91 0.7 0.5580
anesthesia (0.20- | (0.03— | (0.76— | (0.01- | (0.87-
> 60 min 2.11) 0.32) 0.86) 0.16) | 0.94)

Incision > 10 cm 2.4 0.2 0.92 0.19 0.92 2.4 0.0672
(0.99— [ (0.07— | (0.88— | (0.06— | (0.89-
6.0) 0.41) 0.95) 0.38) [ 0.95)
Postoperative 5.0 0.2 0.97 0.36 0.93 5.9 0.0037
anxiety (2.2- | (0.07- [ (0.94— | (0.13— | (0.89-
11.2) 0.04) 0.98) 0.65) 0.96)
Postoperative 4.4 0.16 0.97 0.33 0.93 5.3 0.0130
vomiting (1.8- | (0.05- [ (0.94- | (0.10- | (0.89-
10.9) 0.40) 0.99) 0.65) 0.95)
Postoperative 2.1 0.36 0.8 0.15 0.93 1.8 0.0745
nausea (0.96- | (0.18- | (0.75- | (0.07- | (0.89-
4.46) 0.58) 0.85) 0.26) 0.96)
Intestinal paresis 7.8 0.12 0.99 0.60 0.92 16.0 | 0.0050
> 48 hours (3.5- ] (0.03— [ (0.97— | (0.15— | (0.88-
17.8) 0.31) 0.99) 0.95) 0.95)
Natural light 2.1 0.68 0.52 0.12 0.95 1.4 0.0926
(0.9- | (0.47- | (0.45- | (0.07— | (0.89—
4.7) 0.85) 0.58) 0.18) 0.98)
Night light 1.1 0.44 0.58 0.09 0.92 1.0 1.0000
(0.5- | (0.24— | (0.51- | (0.05- | (0.86—
2.3) 0.65) 0.64) 0.15) 0.95)
Postoperative 2.6 0.24 0.90 0.19 0.93 2.5 0.0414
drowsiness (1.1- | (0.09- | (0.86— | (0.07— | (0.89-
5.95) 0.45) 0.94) 0.36) 0.96)
Postoperative 8.1 0.32 0.97 0.50 0.94 10.7 [<0.0001
insomnia (4.1- | (0.15- | (0.94- | (0.25- | (0.90-
15.9) 0.54) 0.99) 0.75) 0.96)
Fever 238°C 4.9 0.16 0.97 0.36 0.93 6.1 0.0092
postoperative (2.0- | (0.05- | (0.95- | (0.11- | (0.89—
11.8) 0.36) 0.99) 0.69) 0.95)
Hypervigilant 5.0 0.62 0.78 0.15 0.97 2.8 0.0033
personality (PCS)| (1.7- | (0.32— [ (0.72— | (0.07- | (0.93-
14.8) 0.86) 0.84) 0.28) 0.99)
DN4 2.5 0.4 0.81 0.16 0.95 2.1 0.0225
postoperative (1.2— | (0.21- (0.8— [ (0.08- | (0.89—
5.2) 0.61) 0.9) 0.28) 0.96)
Rumination 5.0 0.55 0.83 0.15 0.97 3.1 0.008
(1.6 | (0.23— | (0.77- | (0.06— | (0.93—
15.6) 0.83) 0.88) 0.30) 0.99)
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The end of the table 3

Parameters RR Se Sp PPV NPV VR p

Magnification 3.3 0.64 0.67 0.10 0.97 1.9 0.0518
(0.99- | (0.31- | (0.60— | (0.04— | (0.93—
10.8) 0.89) 0.73) 0.19) 0.99)
Helplessness 4.3 0.55 0.80 0.13 0.97 2.7 0.0149

(14 | 023 | 074 | 0.05- | (0.93-
13.5) | 0.83) | 085 | 027) | 0.99

Discussion

The present study aimed to test the risk factors for IPOP for a series of perioperative
parameters.

In an absolutely natural way the studied surgical population included, predominant-
ly, female subjects, and this could be explained by the predominance of laparoscopic chole-
cystectomies (44.9%) from all of interventions included in the study, biliary lithiasis be-
ing described more frequently in women.

In our study, the young age (< 55 years) did not confirm the quality of risk factors
for IPOP. In the specialty literature, young age is reported as a risk factor, more depend-
ent on the type of surgery (digestive, thoracic). On the contrary, for orthopedic interven-
tions, age > 55 years has been found to be an aggravating factor for IPOP [8].

Although Sommer M. and colleagues (2008) [2] considered it as a factor in intensify-
ing POP, in our study general anesthesia, was not as a risk factor for [IPOP. Previous
studies confirmed that the anesthetic technique does not appear to be a determinant of
the IPOP.

Psychoemotional factors (fear of pain, expectation of pain, catastrophization) and
preexisting preoperative pain were also confirmed by Sommer M. and colleagues (2010)
[10] as important predictors for the IPOP. Hence, the importance of pre-anesthetic visit
and patient education in terms of pain, self assessment of pain and it’s management.

Urgent surgical interventions have not been associated more frequently with IPOP,
although Adriaan Albertus Murray and his colleague (2016) [4] report the urgency of
intervention as a risk factor for IPOP.

It appears that insomnia, which is detected in the pre-operative patient, tends to be a
risk factor (p=0.0589) for IPOP and possibly could be confirmed in a larger sample of
patients.

The strengths of the study are that it is a prospective, cohort study and based on in-
ternationally validated questionnaires.

Weak point of the study is the high rate of exclusion of patients from enrollment.
A large proportion of the excluded patients in preoperative (Day -1) (127/182 [69.8%])
were due to the impossibility to communicate with the patient (hearing loss or because
the patient can not understand/read/write in the languages in which the questionnaires
were proposed). Another factor of bias is not clear what happened with that patients,
who after their recruitment, were excluded on the first postoperative day (Day +1,) be-
cause they complained of IPOP (n=38) or they felt very sick (n=6), so they left the study.

One of the potential bias factors of this study is the question of whether different
molecules and combinations of analgesics can have different efficacy. However, the dif-
ferences in analgesic power between NSAIDs appear to be minor, and large samples of
patients would be needed to identify them.

Another factor of bias, that we have to mention, is the fact that ladies were more
receptive to the agreement to participate in the study. Caumo W. and colleagues (2002)
and Adriaan Albertus Murray (2016) [4], reported female gender as an aggravating risk
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factor for IPOP, but this has not been confirmed in our study. Moreover, Bisgaard T.
and the team (2005) [9], analyzing the same risk factor on the laparoscopic cholecystec-
tomy model, doubted this fact.

The intensity of acute POP is a demonstrated risk factor for PPOP. Taking into considera-
tion that in a significant proportion of patients with PPOP it has neuropathic signs and simptoms,
it seems logical to ask whether a higher intensity of pain experienced by some patients in the
immediate postoperative period, does not indicate the development of acute neuropathic pain
which, consequently, will remain chronic. And Martinez V. and colleagues [12] argue that an
early neuropathic component of postsurgical pain is predictive for [IPOP. In our study, patients,
who were screened using the DN4 Interview questionnaire and were found as having acute
neuropathic component of immediate POP also report higher POP intensities.

Vomiting, intestinal paresis > 48 hours, and postoperative sleepiness, as postopera-
tive risk factors for IPOP, should probably be interpreted more from the point of view of
opioid consumption and their adverse effects, including that of the hyperalgesia induced
by them. Postoperative insomnia, as a confirmed risk factor for IPOP, could be explained
by the inadequate management of POP; and fever 238°C, as a risk factor for IPOP, could
be just an indication of a complex surgical condition.

Montes A. (2012) [11] denies the impact of genetics on pain perception. Lately, the
attention of research laboratories is geared towards epigenetic factors.

The ability to accurately assess and forecast the risk of developing of IPOP would
allow us to be more effective in managing it.

Like many other predictive risk clinical tools, the risk factors for IPOP found in this
study, are not specific. For the definitive elucidation of the subject of IPOP prognosis
and prevention, are required further studies, that will propose new risk factors for fur-
ther research and confirmation.

Conclusions

The patient’s altered psychoemotional status (depression, preoperative anxiety, fear
of pain, pessimism, hyperv1g11ant personality), the existence of intense pre-operative pain,
the use of analgesics in pre-operative — are risk factors for IPOP. The long-term inter-
ventions, associated with high opioid consumption represent a risk factor for IPOP, due
to induced by opioids hyperalgesia.
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YeHKO

MOHUTOPHUHI BOJIU Y TEMATOJOI'NMYECKUX TAIMEHTOB

Ilesb: OLIEHNTH METObI MOHUTOPHUHIA OOIHM BO BpeMsl AaHECTE3UN M peaHnMa-
LMY y TEMATOJIOTNYECKUX MAI[UEHTOB.

Marepunaiibl 1 METO/IbI: B ITPOCIIEKTUBHOM, OIHMCATEIBHOM OJIHOLIEHTPOBOM HC-
ClleTOBaHUM OBIIN MPOAHAIM3UPOBAHBI PA3IMYHbIE METO/IbI OLIEHKH OOJIM y TeMaTo-
JIOTUYECKUX MAIMEHTOB C HAPYLIEHHBIM CO3HAHUEM, TIOCIIe 001IIeli aHECTE3UH U 1TOC-
JIe CIMHAILHOM aHecTe3nn. MHaekc Hounuenuuu u ananresun (ANI, MetroDoloris),
BeretatuBHbI uHAEKC (VI), cepaeunsrii putm (HR), cpennee aprepuanbHoe nasie-
Hue (MAP), coBpeMeHHbIe OaUTbHBIE OLIEHKU 0OJN (YUCITIOBAs pETHHIOBAs IITIKAJIa
JIJIs1 OIICHKU MHTeHcuBHOCTH 6011 (NRS) 1 mikana koMbl 1 Houuuerniuu (NCS)).

Pe3yabTaTbl: y KOMAaTO3HBIX MMAIIMEHTOB U MALMEHTOB IOCiIe 001Iel aHecTe3nn
peakIuy Ha CTUMYJISITOP HOLMIEIIUN OBITH COXPAHEHBI U BBISBIIEHBI C TOMOIIIBIO
Monutopa ANI. Bo Bpemsi 6ponxockonuu u racrpockonun ANI cHmxkancs ¢ uc-
xosHOTO ypoBHS OT 90 10 20-30, BO Bpemst ykoiia npu B3sstun KpoBu ANI ymeHb-
manock 1o 40, mpu BcraBke neHTpaibHoro karerepa ANI — mo 30. JImanazonst
u3menennii YCC, MAP u VI coorBercrBoBain ANI, HO 3TH U3MeHeHUsI ObLIU
HE3HAYNTEIBHBIMH U HE OBIIN TOCTYIHBI UTSI OLEHKN OOJIN Y KOMATO3HBIX IMaIlH-
€HTOB. Y IMAalMEHTOB IOCIIE CIIMHAIBHOM aHecTe3nn nanHbie ANI, 3a HCKITIOYeHU-
€M TOT0, YTO COOTBETCTBYIOT BOCCTAHOBJIEHUIO CEHCOPHO-MOTOPHOTO OJIOKa, OBbLIH
qyBCTBHUTEIbHBI K Oomu. 3a uac ANI ymenbmmiock ¢ 52 1o 38 1o pa3BUTHS CIIH-
HaJbHOro OjoKa. DTH JaHHBbIE ObUIM MCIIOJIB30BAaHBI JJI Hadaja IOcieonepalu-
oHHOI aHanre3uu. B To e Bpems n3menenuss HR, MAP u VI ue 6putn undopma-
THUBHBIMU.

BoiBonbl: Bu3yanm3anus U 00beKTUBALMS OOJM MPEICTABISETCS BOSMOXHON
TOJIBKO ITyTeM KOMIUIEKCHOM OILEHKU pa3ianvHbIX napamerpoB: ANI, VI, remonu-
HaMHYECKHX [TapaMeTPOB, COBPEMEHHBIX 1LIKaJ olleHKu Oon. Mcronb3oBanne ANI
npeacTaBiseTcs Hanbosee MHOOPMATHBHBIM, OJIHAKO 3TH JIaHHbIC TPEOYIOT J1ajIb-
HEUIIEero u3y4eHus.

Kiouesnie cioBa: 6016, ANI, rematonorus.
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MONITORING OF PAIN IN HEMATOLOGICAL PATIENTS

Purpose: to evaluate the methods of pain monitoring during anesthesia and re-
suscitation in hematological patients.

Materials and methods: In a prospective, descriptive single center study various
methods of pain assessment were evaluated in hematological patients with impaired
consciousness, after general anesthesia and after spinal anesthesia. Index of nocice-
ption and analgesia (ANI, MetroDoloris), vegetative index (VI), heart rate (HR),
mean arterial blood pressure (MAP), modern scale pain scores (Numeric Rating
Scale (NRS) and Nociception Coma Scale, (NCS)) were evaluated.

Results: In comatose patients and patients after general anesthesia, the reactions to
nociception stimulus were saved and revealed with ANI monitor. During bronchosco-
py and gastroscopy, ANI decreased from baseline of 90 to 20-30, during pinprick for
blood taking ANI decreased to 40, during central catheter insertion ANI decreased to
30. The ranges of the changes of HR, MAP and VI corresponded to ANI, but these
changes were insignificant and not available to evaluate the pain in comatose patients.
In patients after spinal anesthesia, ANI data, except that correspond to the restoration
of sensory-motor block, were sensitive to pain. ANI decreased from 52 to 38 an hour
before spinal block recourse. These data were used to start the postoperative analgesia.
At the same time changes of HR, MAP and VI weren’t informative.

Conclusions: Visualization and objectification pain seems possible only by means
of a comprehensive assessment of various parameters: ANI, VI, hemodynamic pa-
rameters, modern pain assessment scales. The use of ANI is represented to the most
informative; however these data demand further studying.

Key words: pain, ANI, hematology.

Introduction

Postoperative pain and nociceptive reaction unrecognized in patients with impaired
consciousness, serious health and socio-ethical problems, first of all, the difficulty of the
objective, long-term and continuous monitoring of pain. By definition, the International
Association for the Study of Pain, pain — “an unpleasant sensory and emotional experi-
ence associated with actual or potential tissue damage, or described in terms of such dam-
age” [1]. Thus, the pain — it is a subjective sensation, therefore, visualization and objec-
tification pain is very difficult.

The study of pain sensitivity in patients with diseases of the blood system is a complex
and poorly lit problems. In hematology clinic there is the need to assess pain in patients in
the perioperative period, with the aim of monitoring the correctness and adequacy of post-
operative analgesia. Also very stung by unnoticed in terms of pain patients are in a coma.
So far, no established criteria for assessing pain and not formulated clear indications for
permanent or temporary pain relief in patients reanimation profile with suppression of con-
sciousness. This disturbance of consciousness does not exclude the deterioration of nocice-
ption. Cases of recovery of patients, long-term comatose when assigning them pain medi-
cation [2]. The present study investigates the different techniques that can objectify pain.

Purpose: Diagnosis and monitoring of pain in patients anesthetic and resuscitation
clinic hematological profile in different clinical situations.

Materials and Methods

The study is a prospective, descriptive, analytical. The work is designed and car-
ried out in National Research Center for Hematology, Moscow, Russian Federation
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in 2016. The study included patients anesthetic and resuscitation profile, are treated
for hematological diseases. Along with common hemodynamic parameters (blood
pressure, heart rate), able to indirectly indicate the presence of pain, studied the dy-
namics of nociception index and analgesia ANI (Analgesia Nociception Index), veg-
etative index (Vegetative Index, V.1.) or index Kerdo also made assessment of pain
using modern scales: The ten-estimated rating scale NRS (Numeric Rating scale) for
patients in the mind and the scale of nociception in patients in coma — NCS (nocice-
ption coma scale) [3]. With NCS scale (Nociception Coma Scale), response to pain is
assessed using 4 indicators: motor, verbal, visual response, facial expression when
exposed to painful stimuli [4].

The use of ANI and V.I. to determine the state of the autonomic nervous system,
through which it is possible to evaluate the response to painful stimuli. ANI — a stand-
ardized measure of the parasympathetic component of the autonomic nervous system.
ANI estimates and cross-sectional, and rapid change of tone induced by the respiratory
cycle each RR (spontaneous or induced) to measure the “relative amount” tone. ANI
Calculated values range from 0 to 100, depending on the level of parasympathetic acti-
vation. 100 is a high degree of parasympathetic modulation (low voltage level, the lack
of sensitivity to pain), 0 means a very low degree of parasympathetic modulation [5]. In
this study we used ANI monitor companies MDoloris. Installation and use of the device
is carried out according to the instructions. Factors impairing interpretation ANI indi-
cators (rhythm disorders, cardiac pacemaker, medicines, etc.) are excluded.

V.I. is an indicator used to evaluate the activity of the autonomic nervous system,
which is based on the ratio of change in diastolic blood pressure and heart rate (Kerdo,
1953). Vegetative Index is calculated:

V.I. = 100 (1 - DBP/ HR),

where DBP is diastolic blood pressure; HR — heart rate.

If vegetative index value greater than zero, the predominate excitatory influence
in the activity of the autonomic nervous system (sympathicotonia). If less than zero,
— the brake (parasympathicotony). If V.I. is zero, this indicates a functional bal-
ance [6].

Case 1

Patient P., 50 years old, was examined in the intensive care unit with a diagnosis of
B-acute lymphoblastic leukemia, the first late relapse. Condition after chemotherapy for
ALL program 2009.

The patient’s condition was defined as severe. The severity of the condition due to
acute respiratory failure on the background of bilateral lobar pneumonia requiring me-
chanical ventilation through a tracheostomy tube. Ventilator parameters: SIMV mode;
respiration rate 12 min, PEEP 5, the FiO, of 35%. The level of consciousness of 10 points
on the Glasgow coma scale (GCS). Contact with sick complicated, unfocused response
to pain stimulus, opening an eye on it. On a scale of NCS: — 6 points (in response to a
painful stimulus: flexion of the upper extremities, no sound response, eye movements,
grimace). A marked weakness in the limbs, probably due to peripheral polyneuropathy.
Febrile body temperature.

Thus, given the depression of consciousness and muscle weakness to determine the
presence/absence of pain and its intensity is extremely difficult. The study also investi-
gated the following parameters: HR, MAP (mean arterial blood pressure), V.I. As pos-
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sible painful stimulus consiered standard routine procedure: bronchoscopy, blood sam-
ples (from a capillary), gastroscopy, suturing central catheter.

Results. In spite of the serious condition of the patient, baseline ANI higher that meets
the predominance of parasympathetic tone. In carrying out various routine procedures,
it found that the most severe pain reaction was seen to hold broncho and gastroscopy.
According to ANI monitor marked decline from the baseline 90 to 20-30, which corre-
sponds to the significant predominance of sympathetic tone. Hemodynamic response cor-
responded, but was less pronounced: there is an increase in heart rate of 10 bpm. per
minute (from 130 beats per minute up to 140 beats per minute), mean arterial pressure
increase 109 mmHg with up to 120 mm Hg. Procedures such as blood sampling from a
capillary, suturing central catheter is also accompanied by a painful reaction, which is
most clearly defined by means of ANI. When taking blood from a capillary ANI fell to
40, with catheter suturing to 30 (from a baseline 90). The hemodynamic response is also
quite fair when taking blood from a capillary MAP — 113 mm Hg, with suturing cathe-
ter — 120 mm Hg, heart rate when taking the blood remained at the same level —
130 bpm cpm in suturing the catheter is only slightly increased to 134 bpm in a minute.
Indicators V.I. changed also quite moderate.

Discussion. This case demonstrates the complexity of the assessment of pain in pa-
tients with impaired consciousness, relying only on standard hemodynamic parameters.
Fever and a small range of changes in heart rate and blood pressure during various inva-
sive procedures did not allow to correctly interpret the intensity of pain. Accelerated heart
rate from 130 to 140 bpm per minute as possible to carry out the procedures MAP from
110 to 120 mm Hg maximum, thus practically did not differ at different traumatic im-
pacts. Taking into account the fact that in the development of pain in humans the pre-
dominant influence of the sympathetic nervous system, V.I. been calculated at rest and
during conventional invasive procedures. As shown in Fig. 1, in patient at rest and during
procedures observed sympathicotonia (V.I. greater than 0), and the impact of the pain
stimulus is captured using the V.I., but again barely noticeable (increasing from 31 till
32-37 at completion of the procedures).

Dynamics of indicators ANI, in contrast to the above parameters, more pronounced
and informative. The rest ANI-90, which rejects the intense pain, then when performing
invasive procedures, there is a marked reduction antinociceptive index to 20-40, which
corresponds to the pain response. As shown previously, the reduction ANI indicators
correlated with characteristic changes of hemodynamic parameters (increasing MAP, heart
rate acceleration), V.1. (increased sympathetic tone).

Thus, patients in a coma for a reaction to pain stimulus is saved and is detected by
monitoring the hemodynamic parameters, vegetative index, but is the most precise when
using ANI. The findings suggest the need for early detection of pain in patients with
impaired consciousness and appointment of adequate, timely analgesia.

Case 2

Patient B., 29 years old, diagnosed with Hemophilia A, a severe form with right knee
arthropathy. In terms of combined endotracheal anesthesia performed surgery Total hip
right knee. ASA II.

For the purpose of objectifying the needs for analgesics in the postoperative period
was conducted controlled analgesia (PCA). PCA was performed using a programmable
syringe pump, with the block for the PCA “Bbraun” with the following parameters: 2 mg
bolus of morphine, lockout interval is 10 minutes. Pain was assessed on a scale NRS
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Fig. 1. Dynamics of vegetative index (V.l.), the index of nociception and analgesia
(ANI), heart rate, MAP during various procedures in patient with impaired conscious-
ness: [ — reference level; 2 — bronchoscopy; 3 — gastroscopy; 4 — blood sampling;
5 — catheter suturing

(10-point numerical rating scale), ANI monitoring and V.I., hemodynamic parameters
were evaluated.

As seen in Fig. 2, there are differences between the parameters NRS and ANI. In the
same answers — on a NRS 2 points, there was a significant dynamic of ANI indicators
correlated with V.I. and hemodynamics. So when ANI 36, there is tachycardia (heart
rate 139 beats. min.), MAP 117 mm Hg; ANI index with an increase to 49, indicating
that the regression of pain, there is a tendency to normalization of hemodynamic param-
eters heart rate 99 bpm. min, 91 mm Hg MAP ANI. Increasing to 69, accompanied by a
normalization of the heart rate to 70 beats. min and MAP up to 88 mm Hg. Reduction
of pain 16 hours late after surgery correlates with an increase in consumption of analge-
sic the patient (Fig. 2).

Discussion. The second clinical case demonstrates the effectiveness of monitoring ANI
and V.I., hemodynamic, analgesic consumption in the identification of pain in the early
postoperative period after general anesthesia. Patient survey with NRS scale proved to
be ineffective (as it turned out, there was no compliance between the patient and the in-
terviewer), — the patient is constantly pointed out the low level of pain, preferring to
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“do not complain”. However, in the study of other parameters clearly visible dynam-
ics of pain: tachycardia, hypertension, sympathicotonia when calculating V.I., low
values of ANI, gradually returning to normal in the amplification of pain relief. Thus,
the use of additional methods postoperative “visualization” of pain and not just on
the orientation of the patient complaints, paramount takes place in the treatment of
pain.

Case 3

Patient F., 74 years old, was observed with the diagnosis: Essential erythremia. Frac-
ture of the left patella. The patient under spinal anesthesia performed osteosynthesis of
the left patella. ASA class II. After 10 minutes, after a lumbar puncture at the level of
L4-L5 and administration of anesthetic (Marcaine Spinal Heavy 15 mg) produced com-
plete motor and sensory block.

The postoperative period was studied during the recovery of neuromuscular. Hemo-
dynamic monitoring include MAP, heart rate. To assess pain intensity was used NRS
scale. Intensity of motor block of the lower limbs was determined by Bromage scale. Due
to the fact that the regression of sensory and sympathetic block was significantly posi-
tively correlated with the motor block resolution, the block was considered authorized
provided the level Bromage 0 [7]. We studied antinoceptive index using ANI-monitor
and V.I. After 2 hours after administration of the anesthetic (surgery has been complet-
ed, the patient was taken to the recovery room) remained the lack of movement in the
legs — 3 points by Bromage scale, The patient does not feel pain — on a scale of NRS-0
points, ANI — 68, MAP 80 mm Hg, heart rate 55 per minute, V.I. — 0 (normotonia).
The first signs of regression of motor block were noted after 3 hours from the introduc-
tion of local anesthetic in the spinal space — 2 on a scale Bromage, though the patient is
not felt pain yet — NRS-scale 0 points, ANI — figure dropped to 52. Complete regres-
sion of sensory-motor block observed at 4 hours after the onset of spinal anesthesia — 0
on a scale Bromage, the patient began to complain of severe pain — on a scale NRS-5
points, the index fell to 38 ANI-, heart rate increased slightly, but remained in the nor-
mal range — 72 bpm. min., MAP rose to 92 mm Hg but V.I. down from 0 (normotonia)
to — 11 (parasympathicotonia) (Fig. 3).

Discussion. Very clear was the study of regression of sensory-motor block in spi-
nal anesthesia. These ANI, except that correspond to the restoration of sensory-
motor block, the appearance of pain sensitivity, but also warned of the imminent it
occurs (one hour before the spinal block regression ANI decreased from 52 to 38),
which is very important in clinical practice and may be used as a signal for the be-
ginning of postoperative analgesia. The study hemodynamic parameters (heart rate,
MAP) and V.1. at a resolution of sensory-motor block appeared unrepresentative,
that is probably due to the effect of spinal anesthesia, which causes the sympathet-
ic blockade, reducing the total peripheral vascular resistance and the shift in the
balance of the autonomic nervous system in the direction of the parasympathetic
component.

Conclusion

Thus, visualization and objectification pain seems possible with the help of a compre-
hensive assessment of various parameters: ANI, V.I., hemodynamic parameters, modern
pain assessment scales. At this stage, the use of ANI is the most universal for different
clinical situations, however, requires more extensive research.
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BLOOD GOT TO RID THE BRAIN OF EXCESS GLUTAMATE: A NOV-
EL APPROACH TO THE TREATMENT OF HUMAN STROKE AND OF OTH-
ER NEUROLOGICAL DISORDERS

A number of brain diseases such as stroke are characterized by a deleterious
role of the excess glutamate levels present in brain extracellular fluids. On the basis
of the failure of glutamate receptor antagonists to deal with the excess glutamate in
brain, we developed a completely novel neuroprotective approach in which the ex-
cess glutamate in brain fluids is eliminated using blood glutamate scavengers that
increase the naturally-occuring brain-to blood glutamate efflux. Two papers of pub-
lished in the Journal of Cerebral Blood Flow and Metabolism now fully prove this
neuroprotective concept.

Key words: brain diseases, glutamate, stroke.

Two landmark papers from the laboratory of Jose Castillo at the University of San-
tiago de Compostela in Spain, which were published in the Journal of Cerebral Blood
Flow and Metabolism (Campos et al. 2011b; Campos et al. 2011¢) will undoubtedly cause
a revolution in the future treatment of stroke. Ischemic stroke is a devastating disorder,
often leading to death or long — lasting neurological disability. tPA (tissue plasminogen
activator), the main treatment, is only effective for a small population of stroke victims,
leaving millions of stroke victims worldwide facing a bleak situation.

In fact, the potential treatment they describe may become standard worldwide for a
number of other brain pathologies that, like stroke, involve a transient or chronic excess
of glutamate in brain fluids. These include epilepsy, dementias (eg., Alzheimer’s disease),
multiple sclerosis, Parkinson’s disease and other hyperkinetic disorders, amyotrophic lat-
eral sclerosis, pain syndromes and closed head injury and subarachnoid hemorrhage. These
CNS pathologies are responsible for about one per cent of deaths and account for al-
most 11 per cent of the disease burden world-wide.

In the first paper (Campos et al. 2011b), the authors demonstrate the effectiveness of
intravenous oxaloacetate — a blood glutamate scavenger, in treating rats with a tran-
sient occlusion of the middle cerebral artery (a rat model of stroke). Under the stringent
STAIR guidelines (Philip et al. 2009), they observed that a bolus intravenous injection
of oxaloacetate at 3.5mg/100 g but not at 1.5 mg/100g rat weight decreases both blood
and brain glutamate levels by 70%, causes an 80% reduction in the brain infract vol-
ume already observed at 24 h reaching a maximum at 7 days and prevents the develop-
ment of brain edema at 24 h and 3 days while the edema resolves itself spontaneously
at 7 days.

The neuroprotective effect of oxaloacetate is due to the decrease it causes in blood
glutamate levels as the result of the activation of the blood resident enzyme glutamate-
oxaloacetate transminase (GOT (Gottlieb et al. 2003)). The latter enzyme causes a re-
versible reaction where blood glutamate reacts with oxaloacetate to transfer, via the co-
factor pyridoxal phosphate, its amino group transforming glutamate into 2-ketoglutar-
ate and oxaloacetate into aspartate.

When glutamate levels in brain fluids are elevated, the activation of blood GOT with
oxaloacetate, causes an acceleration of a naturally-occurring brain-to-blood glutamate
efflux driven by the newly-established glutamate concentration gradient across the blood-
brain barrier capillaries. Blood glutamate scavengers work only in the blood and this
mechanism categorically differs from that of glutamate receptor antagonists that have to
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cross the blood brain barrier from blood into brain in order to exert their neuroprotec-
tive effects.

In experimental stroke, several brain microdialyis studies have shown that glutamate
levels increase substantially in brain extracellular fluids (Butcher et al. 1990; Globus et
al. 1988; Guyot et al. 2001; Phillis et al. 1996) and exert a deleterious excicitotoxic effect
on surrounding neurons.

In naive rats, intravenous oxaloacetate was found to accelerate the transfer of radio-
active glutamate into the bloodstream after its injection into the lateral ventricles and to
decrease in parallel the blood glutamate levels (Gottlieb et al. 2003) The same phenome-
non of brain-to blood glutamate efflux was observed in another supportive study using
dual-probe brain microdialyis when glutamate was released from a delivery probe im-
planted in the striatum while a recovery probe collected it at a distance of 1 mm (Teich-
berg et al. 2009). Under such experimental conditions, intravenous oxaloacetate causes a
very significant reduction (70%) of the released glutamate reaching the striatally-implanted
recovery probe.

The impressive neuroprotective effect of oxaloacetate has been previously established
in a rat model of head injury (Zlotnik et al. 2007), but that paper lacked the direct evi-
dence — now provided for the first time by Campos and his colleagues (Campos et al.
2011b) by their use of magnetic resonance spectroscopy — that blood glutamate scav-
enging is the direct cause of a decrease of glutamate in the brain fluids within the infract-
ed region. Thus, Campos et al. (Campos et al. 2011b) not only bring the final missing
proof for the neuroprotective mechanism of blood glutamate scavenging, but also estab-
lish its effectiveness for the treatment of experimental stroke.

Of course, rats are not humans, and the corresponding dosage of oxaloacetate for a
human patient would be huge as well as toxic.

Man indeed has about 5 liters of blood and the 1 ml solution that is likely to be in-
jected to stroke patients should contain, as in rats, about 1 mmole of oxaloacetate. As
this solution ought to be at a neutral pH, about 2 mmole NaOH are added to neutralize
the acidity of oxaloacetate. Thus, the injected solution should be 10-3* mmole. 5000=5 M/l
of Oxaloacetate and 10M/l NaCl which will obviously not be tolerated by patient.

One has here to take into consideration factors such as the volume of tissue distribu-
tion and the fact that one cannot find oxaloacetate in human blood (Haas et al. 1988).
However, oxaloacetate must be present in human serum at a concentration not far from
that found for citrate in human blood (citrate (87+36) uM) since the condensation of
oxaloacetate with acetyl-CoA forms citrate. Oxaloacetate is also chemically unstable and
decarboxylates spontaneously into pyruvate (pyruvate (43£10) uM in human blood)
though the blood pyruvate may also come from the enzymatic activity of lactate dehy-
drogenase (lactate: (465+£165) uM) (Haas et al. 1988). In addition to the above, oxaloac-
etate is a substrate for human GOT which has a turn over rate Kcat/Km value for oxalo-
acetate of 36900 s'1/Mole, fast enough to eliminate oxaloacetate from human blood.

The second paper from the group of Jose Castillo (Campos et al. 2011c) makes the
momentous jump from rat to human, in a fairly large cohort of several hundred stroke
victims admitted to the emergency wards of two different hospitals. Using the same in-
clusion and exclusion criteria, they revealed two highly significant prognostic parame-
ters for the future outcome of stroke patients in terms of the modified Rankin scale score
at 3 months and the infarct size.

High blood serum glutamate levels (up to 1.5 times the normal values i. ¢ 300 M) at
the time of hospital admission is highly correlated with a poor outcome at three months,
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confirming previously established results (Castillo et al. 1997). Normal serum glutamate
but high blood GOT levels (twice the normal values) at admission is correlated with a
good outcome. Interestingly, only age and the NIHSS at admission have a similar prog-
nostic value at three months. In a further clinical paper (Campos et al. 2011a), blood
glutamate pyruvate transaminase (GPT) is also shown to be a good prognostic value for
the stroke outcome at three months though GOT is more robust than GPT. This fully
confirms our own results with GPT in a rat model of closed head injury and where GPT
and pyruvate are efficacious as neuroprotective agents but less than GOT and oxaloace-
tate (Zlotnik et al. 2008).

The implication of these papers (Campos et al. 2011b; Campos et al. 2011¢) is that
stroke patients’ chance of recovery will be significantly boosted by decreasing their blood
glutamate levels to about 50% of normal values (from ~200 M to ~100 M)) by bolus
intravenous administration of GOT i. e to a level of 60 units/liter around 3 times the
normal range of GOT in clinical labs. This should bring about a neuroprotective decrease
in glutamate in the extracellular fluids within and surrounding the infracted brain re-
gion.

A treatment with intravenous GOT is unlikely to have unwanted pathological conse-
quences: Plasma glutamate fluctuates in any case by about 50% during the circadian cy-
cle (Tsai and Huang 2000), most likely due to the accumulation of glutamate in brain
fluids during intense neuronal activity or the REM phases of sleep. GOT, as well, is known
to increase naturally, as it does in hepatitis, by several-hundred fold without laving any
sort of pathology, either transient or permanent.

Thus, the stage is thus now set for the conducting of clinical trials not only for brain
pathologies linked to the presence of excess glutamate in brain fluids but also for human
cancers such as breast, colon, skin and lung cancer where a deleterious role for glutama-
te has been established (Brocke et al. ; Stepulak et al. 2009). All these cancer cells display
on their surface both ionotropic and metabotropic glutamate receptors. Examining the
expression of NMDA receptor subunits NR1-NR3B, AMPA receptor subunits GluR1-
GluR4, kainate receptor subunits GluR5-GluR7, KA1, KA2 and metabotropic receptor
subunits mGluR 1-8, it was found that paraffin embedded samples from the above men-
tioned tumors were immunohistochemically stained for the selected subunits. The gluta-
mate receptor subunits are differentially expressed in these human cancers at the mRNA
and the protein level, and their expression is associated with the formation of functional
channels. In all these cases, retrospective studies of the role of GOT will be relevant.

But the studies of Castillo and his colleagues hold larger implications. By adding a
single test for glutamate/GOT in the routine clinical lab analysis, doctors apparently gain
a new tool for diagnosing and regulating treatment, as well as following up the 50 differ-
ent neurological disorders that display an excess glutamate in brain fluids.

Presently, blood, urine and CSF sample analysis is based on about 250 normal labo-
ratory values, and in 95% of the cases bring the primary care physician to the initial di-
agnosis and therapy. When the treatment turns out to be ineffective, the 5% untreated
patients are sent to the hospital emergency for further intensive testing — a factor that
drives up the public health costs very significantly.

The question is: why are there only 250 normal lab values? An inspection of a two-
dimensional gel electrophoresis of proteins and chromatograms for lipids in blood, urine
and CSF sample reveal many more potential hits.

We suggest here to commit now more efforts for establishing the full human
“blufome” (bloodome, urinome and csfome), an expanded and ultimate codex of the nor-
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mal ranges of lab values that will be available to all primary care physicians in their daily
diagnosis and decision about the appropriate therapeutic strategy to adopt. In this way,
patient care will improve, costs will be reduced and, since only a fraction of the 5% of the
patients will be referred to emergency wards, juggernaut hospitals will shrink accordingly.

Conclusions

With the papers of Campos et al. (2011) confirming our earlier results (Gottlieb et al.
2003; Teichberg et al. 2009; Zlotnik et al. 2009; Zlotnik et al. 2008; Zlotnik et al. 2007),
blood glutamate scavenging with either oxaloacetate or GOT has become a fully demon-
strated neuroprotective strategy in all cases where glutamate in present in excess in ex-
tracellular spaces. Its active components operate only via blood into which they cause an
accelerated elimination. Their use appears to be the most attractive option in the treat-
ment of human stroke.
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OBinei
Anniversaries

AHATOJIIM CTEITAHOBUY
BJIAINKA
o 80-piuus
Bia aHA HapoOJdKeHHs

BumosHmtocs 80 pokiB BiIoMOMY BUCHOMY 1 JTIKAPIO B TajIy3i aHECTE310JI0Tii Ta pea-
HIMAaTOJIOT1, 3aCITyKEHOMY JIiKapio YKpaiHu, JOKTOPpY MeINYHUX HayK, mpodecopy Ba-
muri AnaTomniro CTermaHoBHUYY.

Amnatomi Cremanosud Hapomucs 27 ceprHs 1937 poky B Oneci. 3akinuus Ojechb-
Kkuif MequaHU iHCTUTYT iMeH1 M. 1. [Tuporosa B 1960 pomi. ¥ 1960-1961 pokax mparro-
BaB JiKapeM Ha cynax YOpHOMOPCHKOTO MOPCHKOTO MMApOIUIABCTBA, Bi/IBIIABIIN MPHU
mpoMy Oarato rmoptiB €Bponu, A3zii Ta Adpukn. 3 1961 mo 1962 pik 6yB crapimMm j1abo-
paHTOM IIPOOJIEMHOI TabopaTopii mepecaaku i KoHcepBallii TKaHuH OIeChbKOro MEIiHC-
TUTYTY.

V 1962-1963 poxax A. C. Braguka — Jiikap BiIIUICHHS TepMiHAJIbHUX cTaHIiB O1ech-
KO1 00JTacHOI KJIIHIYHOI JTiKapHi. Y MeH Mepiofl TiKapHEe OyJIM OTPHMAaHi Ba alrapaTa
«IITYYHA HUPKaY», 1 MOJIOAOMY aHECTE310JI0Ty JOPYUMIN OpraHi3allifo BIIIIICHHS FeMO-
miamizy. ITicis fioro crakyBaHHS B MockBI, y BOTKIHCEKIH JlikapHi, HUM Y CITIBITpAIli 3 KOH-
CTpyKTOpaMu «mTydHoi HupKm» HJII XipypriuHoi anmapaTypH Ta iHCTPYMEHTIB 1 iH)XKCHe-
pamu KazaHchkoro 3aBOoAy MEAWYHUX BUPOOIB BIIKPHUTO BiIIUICHHS reMoiam3y B Ome-
ci st JTikyBaHHS XBopux Omeckkoi, MUKOIIaiBCbKOi, XepcoHchKoi, KipoBorpaacekoi Ta
Kpumcpkoi obmacreit. Hamami BiH 3aBigyBaB 1M BimmiaeHHSM 3 1963 mo 1973 pik, mo-
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€JIHYIOUN 3 poOOTO aHecTedionora. CaMe BIUIICHHS TeMOIaITi3y, MAOYH PIKICHY Ha
T1 yacu G10XIMIYHY eKCITpec-1ab0paTopito, BCI Ll POKU MPAKTUYHO BUKOHYBAIO (PYHKINI
LEHTPY iHTeHCHBHOI Tepamii. Ha itoro 6a3i B 1969 pori 6yio0 Biakputo nepiiue B Ojeci
BIJUTUTEHHST peaHiMallii.

V 1973 poui Anaromniii CTenaHOBHY 3aXMCTUB KaHJAUIATCHKY aucepTaiiro «Poib
remMoJliallizy B IHTEHCUBHIN Teparii rocTpoi HUPKOBOI HeocTaTHOCTI». 3 1978 poky B
CBOIW MIPAKTHII BIH CTaB PEryJIIPHO 3aCTOCOBYBATH COPOIIIOHHI METOIM JIETOKCHKAIIII.
BukopucroByroun criBnpaio 3 bitropoa-IHICTpOBCHKUM 3aBOJIOM MEIUYHUX BUPO-
6iB 3 IMOJIIMEpHMUX MaTepiajiiB, 3 iHiliaTuBu AHaToyiss CTenaHoBUYA OYB CKIMKAHUI
TBOPUYUI KOJIGKTUB, SIKUW y TaHzeMi 3 BueHUMU MockBu, Kuepa i Cankr-Ilerepbypra
pPO3pOOHUB 1 CTBOPUB 3pa3KH, a TAKOXK BIPOBAJIUB HOBI €KCTPAKOPHOPATIbHI METOIU
JIETOKCHKAIIiI.

3 1973 poxy Anatouniit CrenaHOBUY MepeiiioB Ha Kadeapy aHecresiojorii Ta pea-
HimMaTouorii OJeCbKOro MeJIMYHOTO IHCTUTYTY, JI¢ MPAIIOBAB ACUCTEHTOM, ITOTIM JIOIICH-
TOoM, a 3 1982 o 1995 pik 3aBimyBaB kadeaporo. Y 1987 poiii BiH 3aXUCTUB TOKTOPCHKY
JIUCEPTAIlio 32 TeMOK «EKCTpakopropalibHa ASTOKCUKAIS MPU KPUTUYHUX CTAHAX» 1
oTpHuMaB 3BaHHS npodecopa. OCHOBHI HAYKOBI HANPSMHU HOTO poOIT — aHecTesis, pea-
HIMallis Ta IHTEHCHBHA TEpPATIlisi IPU €HIOTOKCUKO31, YePEITHO-MO3KOBIl TpaBMi, HEBiJI-
KJIaJTHA JTOTIOMOTa B MIPAKTHIII MOPChKOI MEIMIIMHU 1 MEIMIIMHU KaTtacTpod. Bin aBTOp
noHas 400 HaykoBHX MyOJTiKaIii, y Tomy uucii «oBijiHUKa cyaHOBOTO Jikaps» (1979,
1992), moHorpadiii «I'inepbapookcuteparis» (1999), «kMenuimHa TpaHCIIOPTHUX KaTa-
crpod» (2000), «AHecTe3i00TIUHE 320€3IeUeHHS €HIOCKOTIUHIX BTpydaHby (2004) 1 «IH-
TEHCHBHA Tepallis B iepMaToBeHepoJiorii» (2006), HaBYaIbHUX MOCIOHUKIB « [HTEHCUBHA
Teparis HeBinkiaaHux cranipy (2000, 2006), “Intensive care in emergency” (2005), criB-
aBTOp «ATIIacy TBApUH CBITOBOTO OKeaHy, HebOe3neuHux Juist Jroauam» (1998), miapyu-
HukiB «IHTeHcuBHA MeauimHa» (2003) 1 “Intensive care medicine” (2006) 1, HaperuTi, hyH-
JIAMEHTAILHOTO HABYAJIBHOTO MOCIOHMKA « AHECTEe310JI0TisI, IHTEHCUBHA Tepariis Ta He-
BIJIKJIJIHI CTaHW», 10 pOOOTH HaJl SKUM JIOJTYUYHIIUCS MaikKe BCl CIIBPOOITHUKU Kade-
pu. Kpim Toro, Anaromniit CTenmaHoBUY — BIAOMUI JOCIIAHUK. BiH aBTOp 6 MaTEHTIB 1
ABTOPCHKHUX CBIJIONTB, OJIM3bKO 70 paIlioHATI3aTOPCHKIX MTPOTIO3HIIIN, & TAKOK OAraThox
METOJIMYHHUX PEKOMEHJIAIIN Ta IHPOPMAIIIHHUX JIUCTIB.

IMpodecop A. C. Biraguka 6paB yyacth B opranizanii IV (octanHboro) Beecoros-
HOTroO 3’131y aHecTe3ioyoriB 1 peanimaTosoris (1989) i 111 HanioHaabHOTo KOHIpPECY
anectesiosoriB Ykpainu (2000), nposeaenux B Oxeci. HaropopkeHnuit cpioHo0 Me-
namutio BAHT CPCP, nouecnum 3uakom «Bunaxigauk CPCP», mouecHO rpaMOTO0
MO3 Vkpainu. Y 2000 porii iomy O6yj10 MPUCBOEHO ITOYECHE 3BaHHS «3aCITy)KEHUH JIiKap
Vkpainm». 3 1982 mo 2002 pik BiH OyB rOJIOBHUM aHECTE310JI0TOM YIIPABIIIHHS 0XO-
ponu 310poB’st Oneckkoi obacHoi AepkaBHOT aaMinicTparii. 3 1982 mo 2012 pik AHa-
o CTenaHoBUY OYB IOJIOBOIO acorialii anecre3iooriB Onechbkoi 061acTi Ta 4ie-
HOM TIpaBIIiHHS Acolliallii aHecte3ionoriB Ykpainu, wieHoMm [IpobiemHOl KoMmicii «AHe-
cresioioris Ta iHTeHcuBHA Tepamis» MO3 1 AMH Vkpainu. [Ipodecop A. C. Braau-
Ka — 4JIeH peJakiiifHol paju 30ipHUKA HayKOBHX mpallb «CydacHi pobiemMu Jiep-
MaTOBEHEPOJIOTil, KOCMETOJIOTII Ta yIpaBiHHSI OXOPOHU 340PpOB’s» (XapkiB) 1 Kyp-
Hally, IKUi BUIa€eThbes B HamoMy yHiBepcuTeTi “Clinical Anesthesiology & Intensive
Care”.

V 1992-1999 poxkax npodecop A. C. Bnaguka OyB 4eHOM CIeliali30BaHOl paau 13
3aXMCTY KaHIUJATCHKUX 1 IOKTOPCHKUX JUCEPTaLil 3a cremianbHicTio «MopchKa, aBia-
uifina i kocmiuna meauiHa» HJI mopcbkoro Tpancnopty (Ojeca).

116 Kuiniuna anecre3sioJiorisi Ta inTeHcuBHA Tepamisi, Ne 2 (10), 2017 p.



Pektrop OHMenV, akanemik HAMH VYxpainn Banepiit Mukosaiiopuu 3amnopoxan
Ha 3aCiJlaHHI BUEHOI pajiu, siKe TpaJulliitHo BinOymocs 1 BepecHs 2017 p., MOAsSKyBaB
Amnaromniro CtennaHoBHYY 3a JOBI1 pokH (Oibiie 50 poKiB) caMOBI1aHOI pOOOTH B ITpak-
TUYHIH 1 HAyKOBIH chepax y cTiHax Hamiol “alma mater”.

Mu, Barii koseru, BiJi yCbOr0 HAIIOTO KOJIEKTUBY Kadeapu aHeCcTe310J10T1l Ta IHTeH-
CUBHOI Teparii 3 mcasauiuioMmuoio ocsitoro OHMeaV Bix mmporo cepiis Bitaemo Bac,
jqoporuit Anarosnito CternnaHoBudy, 3 4yg0BuM 1oBiieem! baxkxaemo Bam TBOpuMX ycmixiB
1 HatxHeHHs! Hexait uac getuts oB3, 1 Bac e He TypOye! Byabre Mo10/11 AYIICIO 1 {yM-
kamu! Jlskyemo, mo Bu 3 Hamn!

KoaexTue kadeapu anecresiomorii
Ta iIHTEHCHBHOI Teparii 3 MiCJISIMNIOMHOIO MiIT0TOBKOIO
OnecbKk0ro HaNiOHAILHOTO MEUYHOTO YHIBEPCUTETY
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ABTOpam
To authors

TMPABWJIA MIATOTOBKU CTATEN JIO ) KYPHAJTY
«KIITHIYHA AHECTE3IOJIOI'TA TA IHTEHCUBHA TEPAIIIS»

1.V xypnani «KiiHiuYHa aHeCTe310JI0Tis Ta IHTEHCUBHA TEpallis» MyOIKyIOThCs TEO-
PETUYHI ¥ OTJISAOBI CTATTI, Ki BiOOPaXAIOTh BAXIIMBI JOCITHEHHS HAYKH, MIJICYyMKU
3aBEPIICHUX OPHUTIHAIBHUX KIIHIYHUX 1 €KCIIEPUMEHTAIBHUX JOCIIKeHb, OCHOBHI pe-
3yJIbTATH JJUCEPTALIHHUX POOIT 3 MEJMIIMHM, & TAKOX MaTepiaIl MEMOPIaIbHOTO XapakK-
Tepy.

2. 1o po3rIsaay IpUMArOThCS TPOOJIEMHI CTATTI 3arajIbHIM 00csaroM 10 10 CTOPIHOK,
oIS — 110 15 CTOPIHOK, OpUTiHAIBHI JOCTIDKEHHS I 1HII BUau ctaTelt — 1o 10 cTo-
PIHOK, KOPOTKI TOBITOMJICHHS] — 110 2—3 CTOPIHOK.

3. He mpuitMaroThcs CTATTI, SIKI BXKe OyIIM HaAPYKOBaHI B IHIINX BUOAHHSX a00 3a-
IIPOTIOHOBAHI 0 ITyOJIiKaIlii KiTbKOM BHIAHHSM BOJHOYAC, a TaKOX poOOTH, SAKi 3a
CBOEIO CYTHICTIO € TIEPEPOOKOI0 ONyOIIKOBAHUX PaHillle CTATeH 1 He MICTATh HOBOTO
HayKOBOTO MaTepially 400 HOBOTO HAYKOBOTO OCMHCIICHHS BXKE BIJIOMOT0O MaTepiaiy.

4. Y KxypHaJl IpYKYIOThCS MaTEepiaiu 3a TAKUMH PyOpPUKaMMU:

1) opuriHaIbHI JOCHTIHKSHHS;

2) mpoOJIeMHr aHeCTe310JI0TIi Ta IHTEHCUBHOI Teparii;

3) KJIHIYHI BUTIAIKY;

4) eKCriepUMEHTaIbHA AHECTE310JIO0TIs;

5) ornsauy;

6) MaTepiaiu 3’13/1iB, KOHTPeCiB, KOH(PEPEHIIiif;

7) mpo6ieMu MEIMYHOT OCBITH, MIITOTOBKH Ta MEPEMiIrOTOBKH KaIPiB;
8) roBijel.

5. CtaTTs HAACUIIAETHCS 10 PEJAKIi y IBOX MPUMIPHUKAX, MIAMUCAHUX yciMa aBTO-
pamu. CBOIMH MiANMKUCAMU aBTOPH TaPaHTYIOTh, 110 CTATTIO HAMMUCAHO 3 TOTPUMAHHAIM
MpaBUJI MATOTOBKY cTaTeil 10 )xypHany «KiliHiuHA aHecTe310JI0Tis Ta IHTEHCHBHA Tepa-
Mis», eKCIIepUMEHTAIbHI Ta KIIHIYHI JOCTIUKEHHS Oy BUKOHAHI BIATIOBIIHO O MiKHA-
POJHMX ETUYHUX HOPM HAYKOBUX JIOCIIIKEHb, a TAKOK HAIAI0Th PeIaKIlii MpaBo Ha 1myo-
JKaIIo CTATTI Y )KypHaI, PO3MILLEeHHs ii Ta MaTepialliB 100 Hel Ha CaiTi KypHAILY 1 B
IHIITUX JDKEperax.

6. CTaTTi BITYM3HSHUX aBTOPIB CyNIPOBOKYIOTHCS HAITPABICHHIM 10 PeJaKIIii, 3aBi-
30BaHUM IIIIMUCOM KEepiBHHKA Ta MEYATKOI YCTAHOBH, JI¢ BUKOHAHO POOOTY, a TAKOXK
€KCIIEPTHUM BHCHOBKOM, 110 JTO3BOJISIE BIIKPUTY MyOJIIKAIIO.

7. SIKIO y cTAaTTI BAKOPUCTAHO MATEPiaiH, SIKI € IHTEIeKTYaIbHOIO BIIACHICTIO KUTHKOX
oprauizarliii, siki paHile He yOJIiKyBaJIuCs, aBTOP Ma€ OJEPKATH JIO3BLI Ha iX my0ITika-
1iF0 KOYKHOI 3 X OpraHi3alliil i HaJIiciaTu HOTo pa3oM 3i CTaTTero.
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8. Tekct IpyKyeThCs yepe3 MIBTOPA IHTEpBajia Ha CTAHAAPTHOMY MAIIUHOIIHCHOMY
apkymi (IIMpUHA TOJIB: JIBOr0, BEPXHBOTO Ta HIXHBOTO 1O 2 CM, MPaBOTO —
1 ecm) mpudrom Times New Roman (Cyr) po3mipoMm 14 myHkTiB. CTOpiHKa TEKCTY IO~
BMHHA MICTUTH He Oubiie 30 psiakis.

9. MoBa crarteii — ykpaiHChbKa JiJIsl BITYM3HSHUX aBTOPIB, pOCiiicbka U aHTIIHChKa
— II7Is1 aBTOPIB 3 IHIIUX KpaiH.

10. Matepian craTTi Mae OyTH BUKJIQ/ICHO 32 TAKOKO CXEMOIO:

1) ingexc YAK;

2) iHimianu Ta npi3BUIle aBTopa (aBTOPIB);

3) Ha3Ba CTATTI;

4) moBHA Ha3Ba yCTaHOBU (YCTaHOB), Jie BUKOHAHO POOOTY, MICTO, KpaiHa;

5) mocraHOBKa MPOOJIEMH y 3araJiIbHOMY BUTJIS/I Ta 11 3B SI30K 13 BaXKJIMBUMU Ha-
YKOBUMHU Ta MPAKTUYHIMHU 3aBJAHHSIMHU;

6) aHai3 OCTAHHIX JOCIIKEHD 1 yOIiKaIliil, B SIKUX 3aII0YaTKOBAHO PO3B’s3aH-
HsI JAaHOI TPOOJIeMH 1 Ha SIK1 CIUPAETHCS ABTOP;

7) BUIUIEHHS HE pO3B’sI3aHUX paHillle YACTHH 3aralibHOT MPOOIeMH, SKHUM ITPUCBSI-
9yEThCS CTATTS;

8) popmyTrOBaHHS METH CTATTI (IOCTAHOBKA 3aB/IAHHS);

9) BUKJIA] OCHOBHOTO MaTepialy HOCIIIKEHHS 3 IOBHUM OOIDYHTYBaHHSIM OTPU-
MaHUX HAYKOBUX PE3YJIbTATIB;

10) BUCHOBKH 3 TAaHOT'O TOCITIKEHHS | EPCIEKTUBH IIOIAJIBIINX PO3POOOK Y IIbOMY
Harpsmi;

11) mitepatypa;

12) nBa pe3tome — pociiicbkoto MoBoto oocsirom 600-800 npykoBanux 3HakiB (0,45
CTOPIHKHM) ¥ aHTJIHCBbKO0 oocsroM g0 1200-1800 npykoBanux 3HakKiB (1 cTopiHKa)
3a Takoro cxemoro: iHmekc YK, iHiliamu Ta mpi3Buiie aBTopa (aBTOpPiB), Ha3Ba CTATTI,
TEKCT pe3roMe, KITFOUOBI clToBa (He OUTBIIE 1T SITH).

11. Pe3toMe Ma€ KOPOTKO MOBTOPIOBATU CTPYKTYPY CTATTi, BKIIIOYAIOUN BCTYII, METY
Ta 3aBIaHHs, METOIIH, Pe3YIbTATH, BUCHOBKH, KIIOUOBI cltoBa. [HiIiamu Ta mpi3BuIIe aB-
TOopa (aBTOPIB) MOAAIOTHCS Yy TPAHCIIITEpAllii, Ha3Ba CTATTI — Y TMepeKyIall Ha aHTJIHCh-
Ky. KitrouoBi ciioBa i iHIII TEpMIHU CTATTI MAIOTh BIIMOBIIATH 3arajIbHOIIPUAHSATAM Me-
JUYHUM TEPMIHAM, HABEJICHUM Y CIIOBHUKaX. He ¢l BUKOPUCTOBYBATH CIICHT 1 CKOPO-
YEHHS, sIK1 He € 3araJJbHOBXHBAHUMH.

12. ¥V crarTsx ciil BAKOPUCTOBYBaTH MiKHapoHy cucteMy onuHuIlp Cl.

13. Pucynku (He OibIie BOX) 1 MIAMKCH 10 HUX BUKOHYIOTh OKpeMo. Ha 3BopoTHO-
My 0011l KOYKHOT'O PUCYHKA ITPOCTUM OJIBIEM CITif] yKa3aTH HOT0o HOMEp 1 Ha3BY CTATTI, a
B pasi HEOOXiTHOCTI TO3HAYUTH BEePX 1 HU3.

14. Tabmuui (He OUIbIIE TPHOX) CIiJ IPYKYBATH Ha OKPEMHUX CTOPIHKAaX, BOHHU I10-
BHMHHI MaTH HyMepallifo Ta Ha3By. Ha moisix pykomnucy HeoOXiTHO BKa3aTH Miclle pO3Mi-
IIEHHSI PUCYHKIB 1 Tabnmuup. [HQopMalis, HaBeneHa B TaOIUIAX 1 HA PUCYHKAX, HE IO-
BMHHA 1yOIII0BATHCS.

15. Crnucoxk JiTepaTypHHX JKEpes MOBUHEH MICTUTH IEpeJliK Mmpailb 3a OCTaHHI
5 POKIB 1 JIMIIE B OKPEMUX BHUITaKaX — OUIbII paHHi mybmikaiii. B opurinansaux pobo-
Tax LUTYIOTh He Oinmbiie 15 mxepen, B ormsagax — a0 30. Ha xoxHy poOOTy B CIIUCKY
JiTepatypu Mae OyTH OCHJIAHHS B TEKCTI pykonucy. JlitepaTypa y CIUCKY PO3MIIILY€ETh-
€51 3T1THO 3 OPSIIKOM MTOCUJIAHb Ha Hel y TeKCTi CTATTi, K HONAI0Th Y KBAAPATHHUX JTYXK-
Kax, abo 3a andasitom. SIKII0 HABOAATHCS POOOTH JIUILE OJHOTO aBTOPA, BOHU PO3Mi-
LIYIOTHCS 32 XPOHOJIOTTYHUM MOPSIAKOM. [0 CIHCKY JTiTepaTypHUX KEPENT He CITijl BKIIIO-
yaTu poOOTH, SIKI e HE HAJPYKOBaHI.
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16. CIIUCOK TIOJIA€ETHCS Y JIBOX MPUMIPHUKAX JIJI KOXKHOTO €K3eMIUISIpa CTATTI, sKi
JIPYKYIOTBCSI OKPEMO OJIMH B ofHOTo. [lepmmii mpuMipHUK 0pOPMIISETHCS BiIITOBIIHO
g0 JAICTY I'OCT 7.1:2006. dpyruii — MOBHICTIO TOBTOPIOE MEPILNIA, ajie IATUHHUIICIO 3a
HWKUCHABEICHIMH CXEMAaMH.

Jns crareii:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129):
49-53. TIpi3Buiiia aBTOPIB Ta HA3Ba KyPHAITY MOJAIOTHCS JATUHUIICIO Y TpaHCIITepallii,
Ha3Ba CTATTI — y MepeKIa/ii Ha aHTIIHCHKY.

st maTepiastiB koHdepeHIiii:

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), [vanovo: Ivanovskii Gos. Univ., 2009, p. 73-75.

[Tpi3BuILa aBTOPIB MOAAIOTHCA Y TPAHCIITepallii, Ha3Ba Mpaui — y Nnepekiai Ha aH-
rniiicbky. ['o10BHE B onucax KoH(pepeHiliii — Ha3Ba KOH(epeHIlii MOBOIO opuriHaiy (1o-
JAETHCS y TPAHCIITEpallii, AKIIO HeMae i aHINIIHChKOI HA3BH), BUALISETHCI KYPCUBOM. Y
Jy’)KKaxX HaBOJMTBLCS MEpeKJIajl Ha3BU HA aHIJINChKY. BuxiaHi naHi (Miciie TpoBeIeHHS
KoH(epeHIlii, Miclle BUIaHHS, PIK, CTOPIHKH) — aHTJIHCHKOIO.

st Mmonorpadiii Ta iHIIUX KHIKOK:

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

[pi3Buina aBTOPIB MONAIOTHCS Y TPAHCIITEpAallil, Ha3Ba KHIDKKU — KYPCHBOM y TpaHC-
JiTepalii 3 IepeKJIaJioM Ha aHTJINHChKY y KBaApaTHUX JyXKax. Miclle BUJIaHHS, PIK BU-
JaHHsI, 3arajlbHa KITBKICTh CTOPIHOK — aHTJIMCHKOIO, HA3Ba BHIABHUIITBA — Y TPaHC-
JITeparti.

3ayBaskyeMo: y CITHCKY JIATHHHUIICIO TIOTPIOHO BKa3yBaTH BCIX aBTOPIB JIITEPATyPHOTO
mkepena, Ha ske rmocunaetech (JICTY 'OCT 7.1:2006 meoro He miepembadae). Takox He
cmin y Hbomy 3actocoByBaTu nependadeHux JJCTY 'OCT 7.1:2006 3HakiB po3miacHHS: //
1—. HasBy jpkepena (KypHas, KOHGEpeHIis, KHUTa) 3aBK/IH BUAUIFOTh KYPCHBOM.

JoTpuMaHHS 11X MpaBUIT 3a0€3MeYUTh KOPEKTHE BIJIOOPAXKEHHS IUTOBAHUX JIKEPEIT
y MepeBaXKHIN OUTBIIOCTI pedepaTHBHIX HAYKOMETPUYHUX 0a3 JaHUX.

17. CkOpoUeHHS CIIiB 1 CJIOBOCIIONYYeHb TOoIar0Thes BianoBiiHO g0 JCTY 3582-97 i
I'OCT 7.12-93.

18. JIo craTTi HA OKPEMOMY apKyIlli MOBOIO OPHTIHAIIY i aHTIIUCHKOIO JOIaI0ThCS
BIJTOMOCTI PO aBTOPIB, SIKI MICTATH: BUCHE 3BaHHS, HAYKOBUH CTYITiHB, MMPI3BUIIE, 1M S
Ta 1Mo 0aThKOBI (IIOBHICTIO), Miclle pOOOTH i Mmocaay, sKy 00iiiMae aBTOp, aapecy AJis
JUCTYBaHHs, HOMEpH TenedoHiB, PaKkciB Ta ajipecu eleKTPOHHOT MOIITH.

19. 1o npykoBaHUX MaTepiajiB, BUKOHAHUX 13 BUKOPUCTAHHAM KOMIT FOTEPHHUX TeX-
HOJIOT1H, 0OOB’SI3KOBO JIOAIOTHCS MaTepialld KOMIT FOTEpHOTO Habopy Ta rpadiku Ha
JIUCKETI (JTa3epHOMY JIUCKY).

Texct moxe 0ytu Takux popmartis: Word for Windows, RTF (Reach Text Format).

I'padiunuit maTepian cain nogaBatu B okpemux (aiinax ¢popmartis XLS, TIFF, WMF
a00 CDR. Po3niibpHa 30aTHICTS IITPUXOBHUX OpUTiHAMIB (rpadiku, cxemu) popmatiB TIFF
noBuHHa 0ytu 300-600 dpi B&W, naniBroHoBuX (poTorpadii Ta iH.) — 200-300 dpi
Gray Scale (256 rpanauiii ciporo). [lllupuna rpadiunux opurinamis — 5,5, 11,51 17,5 cm.

20. CTaTTi mMiAnamThCs HAYKOBOMY PELIEH3YBAHHIO, 32 PE3yJbTATAMHU SIKOI'O yXBa-
JIIOETHCS PILIEHHS PO JTOUUIBHICTL MyOmikamii podotu. BigxuseHi craTTti He moBepra-
IOTBCSI 1 IOBTOPHO HE PO3IIISIAI0THCS.
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3 METOO MiJABUINEHHS BiIMOBIIAIIBHOCTI PEIIEH3EHTA 32 PEKOMEHIOBAHY MPAIIIO T
CTATTEIO BKA3YIOThCS MOTO HAYKOBH CTYIIHb, BUCHE 3BaHHS, 1HIIIAIM Ta MIPI3BHUIIE, 3a
BUHSATKOM cTaTei, npencrasieHux wieHaMu HAH 1 BimoMunx akajgemiid YKpaiHu.

21. Pepaxkiiis 3anuinae 3a o000 MpaBo PeIaKIiiHOI MPaBKU CTATEH, SIKa HE CIIOTBO-
proe€ iX 3MicTy, a00 MMOBEPHEHHS CTATTI aBTOPY JJIS BUIIPABJICHHS BUSBJICHUX IE(PEKTIB.
CratTi, Bi/liC)IaHiI aBTOpaM Ha BUIIPABJICHHS, CIIiJT TOBEPHYTH 0 PEAAKIIii He Mi3HIIIe HiX
4yepes TPH JHI MICIs OJIepyKaHHS.

22. J1aTor0 HAJIXOKEHHS CTATTI J0 KYPHAITY BBAXKAETHCH JICHb OTPUMAHHS pellak-
IIIEF0 OCTATOYHOT'O BapiaHTa TEKCTY.

23. KopekTypu aBTOpaM He BUCUJIAIOTHCSA, IPOTE SKIIO 1Ie He opyInye rpadika Bu-
XOJTy )KYPHAITy, MOKIIMBE HA/TAHHS PEIIPUHTY, B SKOMY JIOMYCTUME BUITPABIICHHS JIUIIIE
MMOMUJIOK Habopy 1 pakTaxy.

24. CratrTi, 1110 HE BIMOBIIAIOTh LIUM MTPABUIIAM, HE PO3TIISIAI0ThCS.

25. CrarTi ais nyOmikanii Hanpasisitua 3a aapecoro: Lllepoakosy C. C., Byi. Co-
¢iiBebka, 9, kB. 3, M. Ojeca, 65082,

26. Konrtaktauii tenedon 0972534256.

27. E-mail: aicjournal@gmail.com

28. Caiit aicjournal.com.ua

Penakuiitna xoJseris

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-
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tion of the article in the Journal, placing it and its materials on the Journal’s site and in
other sources.

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);

i) 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.
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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
7.1:2006. The other one — fully duplicates the first one, but by the Roman alphabet af-
ter 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
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

The last names of authors are given in transliteration, title of the book — in italic in
transliteration with translation into English in the square brackets. Place of publication,
year of publication, 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 (DSTU GOST of 7.1:2006 does not
provide it). Also one should not use the signs of division: // and —, which are provided
by DSTU GOST of 7.1:2006. The name of the source (Journal, conference, book) is al-
ways 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 for-
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mats 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.

23. The articles for the publication are sent to the address: Shcherbakov S. S.
Sofievskaya street 9, 3, Odessa, 65082.

24. Contact number: 0972534256

25. E-mail: aicjournal@gmail.com

26. Website aicjournal.com.ua
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