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Problems of Anesthesia

IMMPUMEHEHUE MYJIBTUMOJIAJIbHOM AHECTE3UU
ITPU XUPYPTUYECKHNX BMEIIIATEJIbCTBAX 110 IIOBO/JIY
3JTORAYECTBEHHbBIX HOBOOBPASOBAHUMU JIETKUX

C. B. Kauyp'*, B. T. [loarux', O. B. Kopmauesa', O. B. Jleonos’

" OMCKMiT TOCY/IaPCTBEHHBIN MEJINITUHCKUI YHUBEPCUTET,
Poccust, 644099, r. Omck, yir. Jlennna, .12
2 OMCKHUI 061aCTHON KIMHUYECKIiIT OHKOJIOTMYECKUI AncIancep,
Poccus, 644013, Omck-13, yn. 3aBeprsieBa, 1. 9

Application of Multimodal Anesthesia in Surgical Interventions for Lung Cancer

S.V. Kachur"?, V.T. Dolgikh', O.V. Korpacheva', O.V. Leonov’

' Omsk State Medical University,
12, Lenina Str., Omsk 644099, Russia
> Omsk Cancer Center,
9, Zavertyaeva Str., Omsk 644013, Russia

Ilens uccaenoBanls — IIaTOreHETHYECKHU 0O0CHOBATD 11eJ1ec000PasHOCTh UCIOIb30BAHUS MYIKTUMOAAIBHOIL
anecTesny y GOJIBHBIX CO 3J0KaYeCTBEHHBIMU HOBOOOPA30BAaHUSAMM JIETKUX IS TIOBBINEHUS 3((HEKTUBHOCTH
06e360IMBaHu.

Marepuaibt u MeToabl. O6ce[0BaHO U TIpoJiedeHo 74 maruenTa (59 My KuuH 1 15 JKeHIIMH) B BO3pacTe OT
46 110 60 JreT co 310KaYeCTBEHHBIMI HOBOOOPA30BaHUSAMU JIETKUX. 42 marenTa (OCHOBHAs TPYTINa) OB OMepH-
POBAHBI B YCJOBHSIX MYJIBTUMOQIBHON aHECTe3NH ¢ MUY PATbHOi GI0Kaiol, a 32 manuenTa (TpyIina cpaBHe-
HUSI) — B YCJIOBUSIX MHTAJISIIMOHHO-BHYTPUBEHHOI anecte3uu ¢ VIBJI. BeirosHeHb! cieiytoniye BUibl OiepaTuB-
HOrO JICUEHMS: ATUIUYHAsE PE3EKIUsl JIErKOro, JIOO9KTOMUSI ¥ ITHEBMOHIKTOMUS. B [100mepainoHHOM,
MHTPAOIIEPATINOHHOM U PAHHEM MOCJTEONEPAITMOHHOM TIEPUOJIE UCCAEIOBATI TTAPAMETPHI CHCTEMHON reMOInHA-
MUKH, ONPE/IEJISIIN B IJIa3Me KPOBU COZIEPIKaHNe a[peHaJnia, HopajpeHaninna, 1ohaMmmuna, KopTu3osia, HHCYIH-
Ha ¥ IJIIOKO3BI, & B apPTEPHAJIBHOI KPOBU — TTapaMeTPbl KUCIOTHO-OCHOBHOTO cOCTOSTHUS. C ITOMOIIBIO BU3YaJIb-
HO-aHAJIOTOBOI IIKAJIBI OIEHUBAIN HHTEHCHBHOCTD 60/ CTaTHCTIHYeCKYI0 00pabOTKY Pe3yJIbTaTOB ITPOBO/IIIN
¢ ucnoabzoBanueM nporpamm Microsoft Excel 2000, Statistica 6,0 n Biostat. HopmanbHoCTh pacnpemenenus
olleHnBaJM ¢ ToMolnbio kpurepus Kosmoroposa-Cmupnosa. [TockosibKy BapualiioHHbIN P/ He MOIYMHAIICS 3a-
KOHY HOPMAJIBHOTO PACIIPE/IeIEHNs, TAHHbIE TPE/ICTABIEHbI B BH/e Meananbl (Me) 1 MHTepPKBAPTHIILHOTO Pa3Ma-
xa (25 u 75 nepueHTun).

PesyabraTel. YCTaHOBIICHO, UTO BAKHEHIIINM MTATOr€HETUYECKUM (haKTOPOM, BBI3BIBAIONIUM Y TTAIIUEHTOB, OIe-
PUPOBAHHBIX 110 MIOBOJY 3JI0KAYeCTBEHHBIX HOBOOOPA30BAHMIi JIETKUX B YCJIOBUSX CTAHAAPTHOrO 06€300/1MBaHMs,
SBJISIETCS BBIPAKEHHAS aKTHBAIUA CUMIATOAPEHATIOBON CHCTEMBI BCJIEACTBUE BO3JCHCTBUS XUPYPrUYeCcKOTo
crpecca. JTO MPOSIBJISIETCS] HAPYIIEHUSIMU TAPAMETPOB IIEHTPAIBHO TEMOMHAMUKY, MeTab0IM3Ma, HOIUIENTTUT
U KUCJOPOIHOTO Gatarca opranuaMa. [1pu oneparusx, BHITOJHEHHBIX B YCIOBUIX MYJIBTUMOIATBHON aHECTE3UH,
BBISIBJISIIOTCSI MUHIMAJIbHBIE M3MEHEHNSI OCHOBHBIX TTapaMeTPOB TOMEOCTa3a, MMeToTie KPAaTKOCPOYHBIH, KOMIIEH-
CHPOBaHHBIIT 11 06paTUMbIil XapakTep. BojieBoil CMHAPOM 110 OKOHUAHUY OIIEPAIMU 1 B PAHHEM [OCJIEOIEPAIOH-
HOM Tiepurozie Ju60 OTCYTCTBYET, MO0 XapaKTepU3yeTcs: Kak cab0BbIPasKeHHbBIIA.

3axumouenue. Orepaiuy Mo yAAICHUIO 3JI0KAYeCTBEHHBIX HOBOOOPA30BAHMUIT JIETKUX, OTIUYAIONIHECS] BBICO-
KOl TPaBMATHYHOCTBIO 1 MMEIOINEe «TOHKYIO TPaHb» MEKIy KOMIIEHcAIeH 1 eKOMIIeHcallneli OCHOBHBIX BH-
TAJIbHBIX (DYHKIUII B [IEPUONEPAIIMOHHOM IEPUOJIE, 1eJiecO0bpasHee POBOAUTD B YCIOBUSAX MYJIBTUMOIAIBHON
AQHEeCTe3NN.

Kntouesvte cnosa: snoxauecmeenivie onyxoiu opzanos ovixanust; 00e300ausanue; CUCmeMHas. 2eMOOUHAMUKA;
memaborusm; KOC

Anpec 15 KOPPECIOHIEHITUU: Correspondence to:

Buaagumup Jlonrux Mr.Vladimir Dolgikh
E-mail: prof _dolgih@mail.ru E-mail: prof _dolgih@mail.ru

www.reanimatology.com GENERAL REANIMATOLOGY, 2016, 12; 5



DOI:10.15360,/1813-9779-2016-5-52-64

Bommpocer amecresmun

Objective. To prove pathogenically the reasonability of multimodal anesthesia in patients with lung cancer to
improve the efficacy of pain management.

Materials and methods. 74 patients (59 men and 15 women) aged 46 to 60 years with lung cancer were exam-
ined and treated. 42 patients (the main group) underwent surgery under multimodal anesthesia accompanied with
epidural blockade, and 32 patients (the comparison group) were subjected to a surgical intervention under inhala-
tion and intravenous anesthesia with mechanical ventilation. The surgeries including atypical lung resection,
lobectomy and pneumonectomy were performed. In preoperative, intraoperative and early postoperative periods,
the systemic hemodynamics parameters were determined; adrenaline, noradrenaline, dopamine, cortisol, insulin
and glucose were measured in plasma, and acid-base balance parameters — in arterial blood. Pain intensity was
assessed by the visual analog scale. Data processing was carried out using Microsoft Excel 2000, STATISTICA-6.0
and Biostat software. Normality of distribution was assessed by Kolmogorov-Smirnov test. Since the ordered sam-
ple did not follow the normal distribution law, the data are presented as a median (Me) and interquartile ampli-
tude (25 and 75 percentiles).

Results. It has been found that the most significant pathogenic factor in patients being operated due to lung
cancer under the standard anesthesia is the expressed activation of the sympathoadrenal system due to the impact
of surgical stress. This is manifested by disorders of the central hemodynamic parameters, such as metabolism,
nociception and oxygen balance. In surgeries carried out under multimodal anesthesia, the minimal changes of
basic homeostasis parameters are registered; these changes are short-termed, compensated and reversible. Pain
syndrome upon completion of surgery and in the early postoperative period is either absent or mild.

Conclusion. It is more expedient to perform surgeries to remove malignant tumors in the lungs under the mul-
timodal anesthesia, because these interventions are distinguished by high traumatic rate and having a «fine line»
between compensation and decompensation of the basic vital functions in the perioperative period.

Key words: malignant tumors of the respiratory organs; anesthesia; systemic hemodynamics; metabolism; ABS
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Beenenue

3a60J1eBaeMOCTh 3JI0KAUECTBEHHBIMEI HOBOOO-
Pa30BaHUSIMU JIETKUX C KAK/BIM TOJOM HEYKJIOHHO
Bospactaer [1, 2], okomo 50% Bcex 3abomeBITX —
JIMIA TPYAOCHOCOOHOTO ¥ COLMaJbHO-aKTHBHOTO
Bo3pacta (o1 46 10 60 et) [3]. MeToxabl MyabTHCTIN-
pabHOM KOMITBIOTEPHON TOMOTpadu, TO3UTPOHHO-
AMUCCHOHHON TOMOTpaduu JIETKUX 3HAYUTETHHO
PacCHIIpSIIOT BO3MOKHOCTU UATHOCTUKY 3JI0KAYECT-
BEHHBIX HOBOOOPA30BaHUII JIETKHUX [4, 5], 4TO 103BO-
JISIET BBISIBJISITD OIMYXOJIM HA PAaHHUX CTAAUIX, KOTA
OHU TOJJAIOTCS PAAUKAIBHOMY XUPYPTHIECKOMY
JedeHuio [6].

3ajlaya aHECTE3MOJOTHIECKOTO MOCOOMs 3a-
KJTI0YAaeTCsT B MAaKCUMAJTbHON 3alUTe OMEPUPYEMOTO
naluenTa oT Xupyprudeckoro crpecca [7, 8]. Onuum
13 BaKHENITMX KOMITOHEHTOB aHECTE3WH SIBJISETCS
00e3060/MBaHe B IEPUOTIEPAIIMOHHOM TIEPHO/IE.
YaureiBasi TpeGOBaHUS COBPEMEHHOIO IPOTOKOJIA
panHeil peabuautaruu [9, 10], crparerust 06e360.11-
BaHUS COCTOUT B MYJIBTUMOJIAJIbHOCTH, MaKCUMAJTh-
HOU ONTUMU3AINN 1 aflaliTallii K 00beMy XUPYPrit-
YecKOTO BMelaTeJbcTBa. [IpW  HeameKBaTHOI
AHTUHOIUIIEITUBHON 3allluTe MPOUCXOIUT BbIpa-
JKEHHAsl aKTUBAIUS CUMIIATOAPEHATIOBON CUCTEMBI
B paMKax ctpecc-peakiuu [11], yTo npusBoauT K 10-
BBIIIEHUIO COJIEPKAHUS B KPOBM OCHOBHBIX TOPMO-
HOB cTpecca (KaTeXxOJaMUHOB U KOPTU30Ja), U3Me-
HEHUIO TapaMEeTPOB IEHTPAIbHONW TeMOAMHAMUKH,
YCUJIEHUIO KaTaGOJMYECKUX TPOIECCOB, BBIPAKEH-
HBIM MeTa0OIMIEeCKUM M3MEHEHUSIM U HApYIICHHUIO

Introduction

The incidence rate of malignant neoplasms of
the lungs has been steadily increasing every year [1,
2], about 50% of all cases are working age and social-
ly active population (from 46 to 60 years) [3]. Multi-
layer spiral CT and PET considerably expand the
possibilities for lung malignant tumors diagnosis [4,
5] to detect the early stage tumors, when they
respond to the radical surgical treatment [6].

The aim of anesthetic support consists in maxi-
mal protection of the operated patient from the surgi-
cal stress [7, 8]. One of the most crucial components in
anesthesia is pain management in the perioperative
period. Taking into consideration the requirements of
modern protocol for early rehabilitation [9, 10], the
strategy for pain management is multimodality, and
maximal optimization and adaptation to the extent of
surgical intervention. In case of inadequate antinoci-
ceptive protection, an expressed activation of the sym-
pathoadrenal system occurs [11], leading to elevation
of basic stress hormones, such as catecholamines and
cortisol, change of the central hemodynamics parame-
ters, enhancement of catabolic processes, marked
metabolic changes and dyscrasia in the perioperative
period [12—14]. Studies on pathogenetic factors con-
tributed to anesthesia process are under way [15].

Surgeries due to lung malignancies are highly
traumatic; the failure of compensation mechanisms
accompanied by decompensation of basic vital functions
occurs easily in the perioperative period. While selecting
anesthesia, not only the initial functional status of the
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romeocTasa B liepuoliepaiionnoM repuoje [ 12—14].
BemyTcst mccieioBanus HOBBIX TMATOTEHETUYECKUX
(haxTopoB B mporiecce arnecre3uu [15].

Omepanyu 1Mo yAaJeHWIO 3J0KAYeCTBEHHBIX
HOBOOOPA30BaHUN JIETKUX OTJIMYAOTCS BBICOKOM
TPaBMATUYHOCTHIO, B MEPUONIEPAITIOHHOM MEPHOJIE
JIETKO TIPOMCXO/IUT CPbIB MEXaHU3MOB KOMIIEHCAITUH
C Pa3BUTHEM JIEKOMITEHCAIIUA OCHOBHBIX BUTATHHBIX
dynxruii. TIpu BeIOOpe aHECTE3NOJOIMIECKOTO 1M0-
co6ust HEOOXOMMO YUUTHIBATH HE TOJBKO HCXOIHOE
(DYHKIIMOHAJIBHOE COCTOSTHUE MalleHTa, 00beM u
TSKECTD TIAHUPYEMON OTeparnuy, HO ¥ UMETh YeT-
KOe TIPEJICTaBJIeHre O BJIUSHUU BUJIA aHECTE3UH Ha
naroreHeTndeckre (haKTOPbl  XUPYPrUUYECKOTO
cTpecc-oTBeTa.

ITesb ncce0BaHUsST — MATOTEHETHYECKH 060C-
HOBATh I11eJIeCO00PAZHOCTD MCIOJIb30BAHMS MYJIBTH-
MOJIaJIbHON aHeCTe3UH Y OOJIbHBIX CO 3JI0KaUeCTBEH-
HBIME HOBOOOPA30BaHMSIMHU JIETKUX JJISI TOBBIIIECHIIS
s dexTrBHOCTH 06€300IUBAHKSL.

Marepuan u MeTObI

B uccrienoBanme BKIIOUNIN 74 NAIMEHTa, TOCTYITNB-
mue B O0MaCTHOU KIMHUYECKHH OHKOJOTMYECKUN [IHC-
Harcep /sl ITAHOBOTO XUPYPTUUECKOTO JIEYEHHS [0 TOBO-
J1y 3JI0KaueCTBEHHBIX HOBOOOpasoBaHuii jierkux ¢ 2012 no
2014 rompl. Y Bcex MAIMEHTOB, 15 13 KOTOPBIX — JKEHIIH-
mbl (20,3%), 59 — mysxkunnbl (79,7%), 3/0Ka4eCTBEHHbIE
HOBOOGPA30BAHMUST JIETKUX OBLIM [UArHOCTUPOBAHBI BIIEP-
BbI€ M UMEJTH HEOCTIOKHEHHBII XapaKkTep.

Kputepnu BKIIOUEHUsT: BO3PACT MAIMEHTOB OT 45 10
65 JieT, IMarHoCTUPOBAHHOE 3JI0KAUeCTBEHHOE HOBOOOpa-
30BaHMe JIETKHUX, UMEIOTee TEPBUYHDIN XapaKTep U Heo-
CJIO)KHEHHOE TeueHue, H00POBOJIbHOE COrJIacHe TalleHTa
Ha yyacTue B uccjenoBanuu. Kpurepuu nckimodenus: Ha-
JINure HeKOMITIEHCHPOBAHHON COITYTCTBYIOMIEH MAaTOJOTUN
HeYeHH, TIoYeK, KPOBOOOpallleH s, TOCTUH(MAPKTHOTO Kap-
JIMOCKJICPO3a, METACTATHYECKOTO MOPasKEHUs] OPTaHOB, Ca-
xapHoro auabera 1 nam 2 Tuma, npueM JI0OBIX TOPMOHAIb-
HBIX [IPENapaToB, yyacTHe B JAPYTOM UCCIEN0BANNY, OTKA3
MAIMEeHTa OT YYACTHUSI B CCIIEIOBAHIH.

[TarenTsr GBLTH pacTpe/ieIeHbl Ha JIBE IPYIIIbL 0C-
HOBHYIO U rpyIiy cpaBHenust. OCHOBHAS IpyIia COCTOSLIA
u3 42 4eyloBEK, CPeHIIT BO3PACT KOTOPBIX COCTABUI 58,5
ger (54,0; 63,0). Ouu GbLIM ONMEPUPOBAHBI B YCJIOBUSIX
MYJIBTUMOJIAIbHOI aHECTE3UH C MUY PAIbHOU OIOKAION.
[Ipemenukais BraoYaia B cebs gpenasenam 0,1 Mr nepo-
pasbHO HaKaHyHe OTIePAIliH, IUMEIPOJT B BUle 2% PACTBO-
pa 2,0 Mt BHyTpUMBITIeYHO 32 30 MUHYT /10 oneparuu. st
MPOPUIAKTUKN TPOMOOIMOOTMIECKUX OCTOKHEHNN BBO-
i panrenapud Hatpust 2500 EJT noakoskHo. B nosozxke-
HUW NAIIMEHTa CUJIsl HA OIIEPAIIMOHHOM CTOJIE TTOCTIe MeCT-
HOI aHecte3nu JugokamHoM (40 MT B Bujie 2% pacTBopa)
BBITIOJTHSIJTM TIYHKIIMIO U KaTeTePU3AINIO ATIUIYPATBHOTO
npocrpancTBa Ha ypoBHe Th4—Th7. 3asegenue anuuy-
PaIBHOTO KaTeTepa OCYIIECTBISIIN KPAHUATIBHO Ha 4—5
CM, BBITIOJIHSIJIU ACIUPAIIMOHHY0 11po0Y, Karerep (GpUKcu-
poBaJIn acENTUYECKON TTOBA3KOM. /7151 MOCTAaHOBKY 211Uy -
pasbHOTO KaTeTepa mcrosb3oBaan Habop «Ilepuduke 18
G» (Iepmanus). B xavuecTBe TecT-/103bI McTIOMB30BATH 2,0
MJI 2% pacTBopa JinjioKkanHa. [Ipu oTcyTcTBUM TPU3HAKOB

patient, extent and severity of the scheduled surgery
should be considered, but there must be clear under-
standing of the impact of selected type of anesthesia on
the pathogenic factors of the surgical stress response.

Objective. To prove the reasons for multimodal
anesthesia in patients with lung cancer to improve the
efficacy of pain management.

Materials and Methods

The study included 74 patients admitted to the Omsk
Cancer Center for the scheduled surgical treatment due to
malignant neoplasms in the lungs from 2012 to 2014. All
patients, 15 of which were women (20.3%), 59 were men
(79.7%); lung cancer was diagnosed for the first time and
had an uncomplicated character.

The inclusion criteria were patients aged from 45 to
65, diagnosed lung malignancy having a primary character
and uncomplicated course, and patient's voluntary consent
to participate in the study. The exclusion criteria were the
presence of uncompensated concomitant pathology of the
liver, kidneys, blood circulation, postinfarction cardioscle-
rosis, metastatic lesions, diabetes mellitus type 1 and 2,
intake of any hormonal drugs, participation in another
study, and patient's refusal to participate in the study.

Patients were divided into the main and comparison
groups. The main group included 42 people aged 58.5 years
on average (54.0; 63.0). They were operated under multi-
modal anesthesia with epidural blockade. The premedica-
tion included, 0.1 mg phenazepamum orally the day before
surgery, and 2.0 ml diphenhydramine 2% i.m. 30 minutes
prior to operation.

To prevent the thromboembolic complications, dal-
teparin sodium 2500 TU was subcutaneously injected. The
patient in the siting position on the operating table after
local anesthesia with 2% lidocaine 40 mg was subjected to
puncture and catheterization of the epidural space at the
level Th4—Th7. Epidural catheter was inserted cranially
on 4—5 cm, aspiration test was performed, the catheter was
fixed with an aseptic bandage. «Perifix 18G» (Germany)
set was used to insert an epidural catheter. 2% lidocaine 2.0
was used as the test-dose. In the absence of spinal block
signs 10 minutes before anesthesia, a three-component
epidural mixture of Breivik consisting of fentanyl (2
mcg/ml), epinephrine (2 ug/ml) and ropivacaine (0.2%
solution up to 50 ml) was administered.

A pump station Space Com» B.Braun (Germany) with
the initial speed of 10—14 ml/h was used for epidural
administration of drugs. Induction into anesthesia was
performed by gradual bolus dosing of phentanyl 0.0014
mg/kg and propofol 2.0 mg/kg. Monomyoplegia was car-
ried out by rocuronium bromide at a dose of 0.6 mg/kg.
After tracheal intubation, mechanical ventilation (ALV)
was performed by Aespire Datex Ohmeda respirator in the
volume of 5 ml/kg/min and at a respiratory rate of 12
min1. Sevoflurane in minimal alveolar concentration 0.5—
0.7 was applied as an inhalation anesthetic for anesthesia
maintenance. Intraoperative analgesia was conducted by
intraepidural administration of three-component mixture
at a rate of 8—10 ml/hour. Upon completion of the opera-
tion, all patients were extubated in the operating room and
transferred to the ICU for a day with lasting epidural
blockade by three-component mixture.
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CIMHAIBHOTO 6710Ka 32 10 MUHYT 10 MHAYKIIMK B aHecTe-
3MI0 B 9MUAYPAJIBHOE MTPOCTPAHCTBO HAYMHAIM BBOJUTDH
TPEXKOMIIOHEHTHYIO CMech DpeliBrKa, BKIIOUABIIYIO B Ce-
651 perTanmir (2 MKT/MIT), afipeHagnH (2 MKT/MJT) U POTIH-
Bakant (0,2% pactBop /10 50 Mr).

[l a1nIy pasibHOTO BBEJIEHUS TIPENAPATOB € Hayallb-
Hoit ckopoctbio 10—14 mii/yac UCHOJIB30BAIM HACOCHYIO
crannuio «Crmatic Kom» B.Braun (Iepmanust). Ungayknuio B
AHECTE3UIO BBITOJIHSIN TIOCIEI0OBATEILHBIM OOJIOCHBIM
BBezieHneM derTanuia u3 pacdera 0,0014 mr/xr n mpormo-
doma u3 pacuera 2,0 Mr/Kr. MOHOMUOILJIETHIO TTPOBOIUIII
pokyponust 6pomuziom B 103e 0,6 mr/xr. [locsie unryGanuu
Tpaxen MCKyccTBeHHy10 BeHTussnuio jerkux (MBJI) ocy-
mecTBIsI pectimpaTopom Aespire Datex Ohmeda ¢ 06be-
MOM 5 MJI/KI'/MUH ¥ 4acToTOl aibixanust — 12 mun™. B kave-
CTBE HHTAJSIIMOHHOTO aHECTETHKA [JIs ITO/IePsKaHUS
aHeCcTe3un PUMeHsIIN ceBO(IIypaH B MUHUMAJIBHOIT aTbBe-
ossiproit KoutenTparyu 0,5—0,7 06 %. VHTpaomepaioH-
HYIO aHAJITE3UIO OCYIIECTBIISLIN BHY TPUIITHILY PATLHBIM BBE-
JIleHeM TPEeXKOMIIOHEHTHOH cMecu co ckopocTbio 8—10
wu/gac. [Tocsie OkoHYaHST OIIEPAIMH Y BCEX MAIIUMEHTOB Obl-
JIa 9KCTYOMPOBaHa Tpaxesl B OlePAllMOHHOM U OHY ObLIY T1e-
peBeJIeHbI B OT/IETIEHNE PEaHUMAIINH Ha CYTKH, HA TIPOTSIKe-
HUKM KOTOPBIX IIPOJOJIKAIACH 3IMAYpabHas OJoKaga
TPEXKOMITOHEHTHON CMECHIO.

Ipynma cpaBuenust (n=32, cpexnuii Bozpact — 57,0
siet (52,8; 62,0)), BKIloUasa nmaiueHToB, ONeEPUPOBAHHBIX B
YCJIOBUSX HHTAJISIMOHHO-BHYTPUBEHHOI aHecTe3nu ¢
NBJI. Mnpyknuio B aHecTe3nio, MUOILJIETHIO U Pecnupa-
TOPHYIO MOIEPKKY TTPOBOMIIN B CTPOTOM COOTBETCTBUM C
ocHoBHO# Tpynmnoit. [Tomnepskanie anectesun oCyIecTs-
JISIA ceBO(ITYPAHOM B MUHMMAJIbHON AJTbBEOJISIPHON KOH-
nenrpanun 0,5—0,7 06 %. HTpaonepannonHyio aHajre-
3UI0 OCYLIECTBJIS/IM BHYTPUBEHHBIM JIPOOHBIM BBEJICHUEM
denranmma B goze 0,002 mr/xr/uac. [locse oxoHuanust
orepaly 1 9KCTyOalK Tpaxen B OIEPAIlUOHHON BCe T1a-
[EHTh! OBLIN TaKKe TIEPEBE/IEHBl B OT/IEJIEHIE PeaHnMa-
mun. MHTpaonepanonnyio WHOY3NOHHYIO Teparuio ma-
[MEHTOB 0OENX IPYIIIT OCYHIECTBIsLIN cOATAHCUPOBAHHBIM
TTOJIMMOHHBIM PACTBOPOM cTepOhyH/IMHA M30TOHUYECKOTO,
a TIa3Mo3aMellleHue — PAcTBOPOM MOAUMDUIIMPOBAHHOTO
sKesatua (resioy3uHOM ).

Boi6op Bujia onepaTHBHOTO JieueHust (aTUIUYHAST pe-
3EKIUS JIETKOTO, JIOOIKTOMUSI, TTHEBMOHIKTOMHUS ) ONpe/ie-
JISLTICST PACTIOIOJKeHeM HoBooOpasosanus. bosee momosu-
Hbl BBINOJIHEHHBIX —Olepaluii — JI009KTOMUM U
mHeBMoHIKTOMUN. OHU Yalie BBIMOJIHIINCH B OCHOBHON
IpyIIIie, aTUITNYHbIE PE3EKI[UH — B IPYIITe CPABHEHS.

[Tocste mocTymnieHus: MAIMEHTOB B ONEPAIMOHHYIO Y
HUX 3a0MPajii BEHO3HYIO KPOBb JIUISI OTIPEICTCHUS HCXO/-
HOTO COJIepsKaHnst TOPMOHOB cTpecca (aJipeHannHa, Hopa-
peHaJIMHa, KOPTU30J1a, fohaMuHa), ColepKaHus UHCYJIU-
Ha U IVIIOKO3bL. [l ollpesieieH1 sl OCHOBHBIX IToKazarteseil
KkucaoTHO-0cHOBHOTO coctostins (KOC) sabupasnu apre-
pHasbHyi0 KpoBb. /LI pacyeTta OCHOBHBIX IOKazaTeseil
IIEHTPATBHON FeMOIMHAMUKY B IOOTIEPAIINOHHOM TT€PUOIE
3aIMCBIBAJIN TETPANIOJISIPHYIO PEOBA30TPAMMY.

ITocsie OKOHYAHMS OTIEPAIIUY TAIIUEHTHI 0OEUX IPYIII
MOCTYTIAA B OT/IeJIEHIe PeAHNMAIINH, T/le HAXO/IMIUCh B
TeyeHue cyToK. VIM NPoOBOAMIACH KOMILJIEKCHAST TEPAITHs,
BKJIIOYABIIAS AaHTUHOIMIITHBHYIO 3AIUTY, TPODUIAKTUKY
TPOMO0OMOOINYECKUX OCJIOKHEHNH, dHTEepabHOE MUTa-
HUe, aHTUGAKTEPUABHYIO U UH(Y3MOHHO-TPpAaHC(hY3UOH-
HYIO Teparuio.

The comparison group (n=32, mean age 57.0 years
(52.8; 62.0)) included patients being operated under
inhalation-intravenous anesthesia with mechanical ventila-
tion. The induction into anesthesia, myoplegia and respira-
tory support was carried out strictly in accordance with the
main group. Anesthesia maintenance was performed with
sevoflurane in minimal alveolar concentration 0.5—0.7 V%.
Perioperative analgesia was conducted by intermittent
intravenous injection of fentanyl 0.002 mg/kg/hr. Upon
completion of the surgery, all patients were extubated in the
operating room and transferred to ICU. Perioperative infu-
sion therapy for the patients in both groups was carried out
by Sterofundin isotonic, a balanced polyion solution, and
plasma replacement was performed by Gelofusine, modified
fluid gelatine.

The surgical approach (atypical lung resection, lobec-
tomy, pneumonectomy) was chosen taking into account
the location of tumor. Lobectomy and pneumonectomy
were more than half of all executed surgeries. They were
performed in the main group, and atypical resections were
carried out in the comparison group.

Upon transporting the patients in the operation the-
ater, a sample of venous blood was taken to determine the
initial level of stress hormones (epinephrine, norepineph-
rine, cortisol, dopamine), including the parameters of
insulin and glucose. Samples of arterial blood were taken
to determine the main indicators of the acid-base status
(ABS). Tetrapolar rheovazogramme was recorded to calcu-
late the principal indicators for central hemodynamics in
the preoperative period.

Upon completion of surgery, the patients in both
groups were delivered to ICU and stayed there for a day.
They underwent a comprehensive therapy including
antinociceptive protection, prevention of thromboembolic
complications, enteral nutrition, antibacterial and infu-
sion-transfusion therapy.

To evaluate the efficacy of pain relief approaches, clini-
cal, laboratory and instrumental methods were used before
surgery (the pre-operative period), as well as the most trau-
matic phase such as resection of the lung, lobectomy, pneu-
monectomy (an intraoperative period) and one hour after
the end of operation (an early postoperative period).

While case history taking, special attention was paid
to complaints on central nervous system, cardiovascular
and respiratory systems, and exercise capacity. In the early
postoperative period the patients assessed the pain intensi-
ty by the visual analog scale (VAS).

Laboratory tests included the insulin test; adrenaline,
norepinephrine, dopamine, and cortisol level was deter-
mined by CLIA using IMMULISE 1000 analyzer (USA).
Glucose was detected by a standard technique. O, and
CO, partial pressure in the arterial and venous blood, pH,
excess or deficit of buffer bases (BB) were measured by gas
analyzer MEDICA Easy Blood Gas (US).

Instrumental techniques included determination of
central hemodynamic parameters by Kubichek's indirect
tetrapolar rheovasography followed by calculation of the
heart rate (HR), stroke volume (SV), circulatory minute
volume (MV), left ventricular ejection fraction (LVEF),
total peripheral resistance (TPR), oxygen delivery index
(ODI), and cardiac index (CI).

Data processing was carried out using Microsoft Excel
2000, STATISTICA-6.0 and Biostat software. Normality
of distribution was assessed by Kolmogorov-Smirnov test,
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[l ouenku 3 HEKTUBHOCTH METOA0B 06e3001MBa-
HUSI UCIIOJIb30BAJIN KJIMHUYECKHe, JIa00PaTOPHbIE 1 UHCT-
PYMEHTAJIbHbIE METOJBl UCCJIEOBAHUS HETIOCPEICTBEHHO
Tiepes; OTlepaTHBHBIM BMEITATEIbCTBOM (JI0OTIEPAITMOHHBIN
1epuoj), Ha HauboJiee TPAaBMATUYHOM STalle OllePalluu: pe-
3EKIUS JIETKOTO, JI0O9KTOMUSI, THEBMOHAIKTOMUsE (MHTPAO-
MeparnonHbIi MePUO) U Yepe3 OJMH Yac Tocjie OKOHYA-
Hud onepanuy (PaHHUIA MTOCJIE0NePATIIOHHbIN TTepUO]T).

IIpu cbope anamiesa ocoboe BHIMAHE Y/IeISIIN KaJo-
6am co croponbl ITHC, cepaeuro-cocyucToli u apxareib-
HOI1 crCcTeM, CIOCOOHOCTH MIEPEHOCUTD (PUBUUECKUE HATPY3-
k. B pamHem mocsieomnepannoHHoOM TEPUOie OMEeHNBAIN
YPOBEeHb GOJIN 10 BU3YaIbHO-aHaIoroBoil mKase (BAIII).

JlaboparopHbie HCCIENOBAHUS BKIIOYAIM OIpeIee-
HUe co/iepKaHus B IJIa3Me KPOBU MHCYJINHA, aIpeHATHHA,
HOpaJpeHATINHA, J0o(haMiHa U KOPTH30JIA UMMYHOXEMU-
JIIOMMHECIIEHTHBIM MeTO/IoM Ha ananusatope IMMULISE
1000 (CHIA). Couepskanue IJIIOKO3bI B IJ1a3Me KPOBH UC-
CJIe/IOBAITH CTAHIAPTU30BAHHBIM METO/IOM. C IMOMOIIIBIO ra-
3oBoro anasmsaropa MEDICA Easy Blood Gas (CIIIA)
onpezessn ranpspkenne O, m CO, B apTepuaabHOU U Be-
HO3HOIT KpoBH, pH, 136b1TOK nin aeduiut 6ydepHbIx oc-
nosanuii (BE).

WMHcTpyMeHTaIbHBIE METOIBI BKJIIOYAJIN OIIPEIe/IieHIe
[apaMeTpOB TEHTPAIBHON TeMOIUHAMUKU METOJIOM He-
MIPSIMOIA TeTpanoJisipHoii peoBasorpadun mo Kybuueky c
MOCJIEIYIONM PACUYeTOM YacTOTBI CEPIEYHBIX COKpAIle-
Huii (YCC), yaaproro obbema (YO) cepaiia, MUHYTHOTO
obpema kposoobpamenust (MOK), ppakimu BeiOpoca Jie-
Boro sxenynouka (DB), ungekca obiero nepudepuyecko-
ro conporusnenus cocynoB (MOIICC), unpekca pocras-
ku xkucnopona (M/IK), cepreunoro nupekca (CI1).

CraTucrideckyio 06paboTKy pesyJIbraToB IPOBONIN
¢ wucnoab3oBaHueM nporpamm Microsoft Excel 2000,
Statistica 6,0 u Biostat. HopmasibHOCTh pactpeesieHus
OIIEHUBAJIM C TOMOIIIO KpuTepus Koamoroposa-CMupHo-
Ba, @ TAKXKe COTJIACHO MPaBUJIY ABYX cUTM (0). [lockombky
BapUAIMOHHBIN PsIJ| He TOMUMHSIICS 3AKOHY HOPMAJILHOTO
(rayccoBCKOT0) pacipe/iesleHs, 1JIsl TPOBEPKH CTATUCTHU-
YECKHUX THIIOTe3 UCIOJIb30BAJIN HellapaMeTpUIecKue Kpu-
Tepuu ManHa-YuTHU (/7151 CPaBHEHUS IBYX HE3aBUCHMBIX
BbIGOPOK) U BuiKOKCOHa (M1J1si CPaBHEHUS JIBYX 3aBUCH-
MbIX BBIOOPOK ), KOJINUECTBEHHDBIE IAHHbBIE [IPE/ICTABJISIIN B
Bu/ie Meqranbl (Me) U MHTEPKBapTUIIbHOTO pazmaxa (25 u
75 neprienTrin). Kputnaeckuii ypoBeHb 3HAYNMOCTH CTa-
TUCTUYECKUX TUTOTE3 TpuHIMasy pasabiM 0,05.

PesyibraThl U 00CyK/IEHHE

[TokazaTemw IEHTPANIBHON TeMOIMHAMUKHU B
JIOOIIEPAIIMOHHOM TIepUojie B 00€UX IPYIIax COOT-
BETCTBOBAJIM HOPMATUBHBIM 3HAYEHWUSM U CTATUCTH-
YeCKH 3HAYMMO He pasjimyanuch (tadu. 1).

B Tpytime cpaBHEHWST CHCTOJIMYECKOE apTepH-
anmpHOe faByienne (A/lcuct.) B mHTpaoiepalimoHHOM
U [TOCJIEOTIEPAITIOHHOM TIepHo/ie YBeJTUIUIOCh Ha 8,7
1 10,3% cOOTBETCTBEHHO 110 OTHOILIEHUIO K UCXOLHO-
MY 3HAYEHUIO, 2 B OCHOBHON I'PYTITIe 9TOT TIOKA3aTeb
cHUBWIICS Ha 6,5% B MHTpaOIepalinoHHOM 1 Ha 7,3%
B TIOCJIEOTIEPAITMOHHOM TIepuojie. AHAJIOTUIHAS TeH-
JICHIIVST TIPOCJIEKUBAIACH B OTHOIIEHUU THACTOJIU-
YecKOro apTrepuaysibHOrO AaBierus (AJlxnacrt.), 4yto

and according to the two sigma rule (o). Since the ordered
sample did not follow the normal (Gaussian) distribution
law the Mann-Whitney tests were used to prove the sta-
tistical hypotheses (to compare two independent samples)
and the Wilcoxon test was applied to compare two depen-
dent samples. The data were presented as a median (Me)
and interquartile amplitude (25 and 75 percentiles). The
critical level of significance while proving the statistical
hypothesis was P=0.05.

Results and Discussion

The parameters of central hemodynamics in the
preoperative period in both groups corresponded to
standard values and were not significantly different
(Table 1).

In the comparison group the systolic blood
pressure (BP syst.) in the perioperative and postop-
erative periods increased by 8.7% and 10.3%, respec-
tively, with respect to the initial value, but this para-
meter dropped down by 6.5% in the perioperative
and by 7.3% in the postoperative period in the main
group. Similar tendency was observed in relation to
the diastolic blood pressure (BP dyast.) due to sym-
pathetic blockade. However, it should be noted that
the level of mean arterial pressure despite slight
decrease was within the range of standard values.

Heart rate in the comparison group in the peri-
operative period was higher than the initial one by
17.4%, and in the postoperative period by 7.5%. This
fact evidences the tension of the sympathoadrenal
system and inadequate antinociceptive protection at
the resection stage of the operation, as well as in the
early postoperative period. In patients, who under-
went surgery under multimodal anesthesia, heart rate
both in the perioperative and early postoperative
period did not differ significantly from the original
values, registering only a slight tendency to slowing
due to the sympathetic block. Intergroup comparison
of patients' HR revealed statistically significant dif-
ferences in all stages of the study (Table 1).

SV value in the comparison group in the peri-
operative period was significantly lower than the ini-
tial one by 14.8%, and a tendency to stabilization was
observed in the postoperative period. SV in patients
of the main group was not significantly different
from the original value, but a tendency to slowing
was detected (by 4% in the perioperative and 9% in
the early postoperative periods). Statistically signif-
icant differences between SV values were deter-
mined in both periods.

In comparison of MV values in the groups there
were no significant differences both between the
groups and initial values. A tendency to MV reduc-
ing in patients of the comparison group in the peri-
operative period could be detected. Stability of MV
value is probably stipulated by inclusion of cardiac
and extra-cardiac mechanisms of urgent compensa-
tion in response to surgical stress.
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Ta6auna 1. [lokasaTteu EHTPATBbHOI reMOIMHAMUKY 0OJIBHBIX, ONIEPUPOBAHHBIX N0 MOBO/IY 3JI0KAYE€CTBEHHOTO HOBO-
00pa30BaHuUs JETKOTO ¢ IPUMEHEHHEM MYJIBTUMOJAIBHON (OCHOBHAS IPYINIA) U HHTAJISAIMOHHO-BHY TPUBEHHOH (rpyIi-
na cpaBHeHusi) anecre3uu ¢ UBJI, Me (QL; QH)

Table 1. The parameters of central hemodynamics in patients being operated due to lung cancer under multimodal (a
main group) and inhalation-intravenous (a comparison group) anesthesia supported by mechanical lung ventilation,

Me (QL; QH)

Parameters

Groups

Value of parameters on stages of the study

Pre-operative

During surgery

Post-operative

BP systolic, mm Hg

Main
Comparison

129 (125; 139)
130 (119; 133)

121 (115; 123)*#
142 (138; 159)*

120 (115; 121)*#
145 (139; 161)*

BP diastolic, mm Hg

Main
Comparison

86 (83; 94)
84 (82;92)

80 (74; 82)**
97 (96; 101)*

79 (73; 80)**
92 (79; 100)

Mean BP, mm Hg

Main

109 (105; 116)

102 (94; 104)*#

99 (94; 102)*#

Comparison 106 (99; 114) 117 (115; 129)* 117 (114; 129)*
HR, min" Main 74 (67, 80) 68 (65; 72)* 68 (65; 71)*
Comparison 80 (70;91) 94 (93; 100)* 86 (76; 93)
SV, ml Main 75 (69; 80) 72 (64; 79)* 68 (61;79)*
Comparison 67 (65; 74) 57 (52; 58)* 65 (59; 75)
MV, | Main 5.1 (4.5;5.9) 4.8 (4.2;5.3) 4.7 (4.2;5.5)
Comparison 5.1 (4.3;6,) 4.4 (3.9;5.7)* 4.7 (3.8;5.5)
LVEE % Main 61.5 (55.3; 65.0) 61.0 (58.0; 64.8)* 60.0 (54.0; 63.0)
Comparison 57.0 (56.8; 61.3) 53.0 (50.0; 55.0)* 55.0 (51.8; 58.5)
TPR, dynes/cm’ Main 1608 (1369; 1833) 1609 (1505; 1900) 1643 (1260; 1867)

Comparison

1498 (1226; 1914)

1684 (1418; 1967)*

1595(1304; 1995)

ODI, ml/min*m’

Main
Comparison

443 (363; 487)
467 (358; 487)

405 (358; 475)
394 (342; 483)*

398 (342; 483)*
466 (347; 547)

CI'l/minem?

Main

3.00 (2.45; 3.21)

2.70 (2.50; 3.20)*

2.80 (2.30; 3.10)

Comparison

3.15 (2.50; .53)

2.80 (2.45; 3.25)* 2.85 (2.30; 3.33)*

Ipumevanue. 3aech u mas tadia. 2, 3: Parameters — mokasaresnn; Groups — rpynnbl; Value of parameters on stages of the study —
3HAYEHMsI TTAPaMeTPOB Ha CTA/IUSIX NCCIeaoBanust; Pre-operative — 1o onepartiin; During surgery — Bo Bpemst ontepariun; Post-operative —
nocsie onepain; Main — ocHosHasi; Comparison — cpaBHerusi. BP systolic, mm Hg — A/l cucr., mm pr. ct.; BP diastolic — A/l aunacr.,;
Mean BP — A/l cpennee; HR, min' — YCC, mun™; SV, ml — YO, mu; MV, | — MOK, i1; LIVEF — ®B; TPR, dynes/cm’ — NOIICC,
manececm’; ODI, ml/minem® — VJIK, mu/munem’ CIl/minem* — CU ai/mMunem®. * — gocroseprocts pasamanii (p<0,05) mo otHote-
HUIO K IOOTEPAIIHOHHOMY TIePHO/LY; # — socToBepHOCTD pasimyuii (p<0,05) Mesk/y rpyrmamu.

Note. * — statistically significant (P<0.05) in relation to the preoperative period; # — statistically significant (P<0.05) between

groups.

MOIJIO OBbITH OOYCJIOBJIEHO CHMITATHYECKOM OJIoKa-
noil. Bmecte ¢ TeM, cienyeT OTMETHTh, YTO YPOBEHb
cpendero AJl, HecMOTpsI Ha HEKOTOPOE CHUKEHUE,
HaXO/IMJICS B JIMAITIa30HE HOPMATHBHBIX 3HAUECHUT.

YCC y nanmeHTOB rpyIIIbl CPDABHEHUS B UHTPA-
OTIEPAITMOHHOM TIEPUO/IE 0KA3aJIach BhIIIE UCXOIHOM
Ha 17,4%, a B moCJI€0mepainoOnHOM TIEPHOie — Ha
7,5%. ITO MOKET CBUIETETHCTBOBATD O HAIPSIKEHUN
CUMIIATOAJPEHATIOBOM CUCTEMBI U HEa[eKBaTHON aH-
TUHOIIMIIENITUBHON 3aluTe Ha PE3eKIIMOHHOM JTare
oriepaliy, a Takyke B PaHHEM ITOCJIeOTePAITiOHHOM
nepuoze. Y marueHToB, ONEPUPOBAHHBIX B YCIOBUSIX
MyasruMozanbHon anecre3nn, YCC kak B MHTpao-
MEPANMOHHOM, TaK U PaHHEM IOCJEOTePAITHOHHOM
MepUojie IOCTOBEPHO HE OTJIMYATACHh OT WCXOIHOM,
UMest JINITh He3HAYNTENbHYIO TEHIEHIIUIO K ypexe-
HUIO BCJIEJCTBUE CUMIIATHYECKOTO O10Ka. MesKrpyt-
noBoe cpaBHenre YCC marmenToB BRISIBUIO CTAaTHC-
TUYECKW 3HAYMMble pa3judyus Ha JIBYX ITamax
uccaepoBanus (tabu. 1).

3nauenne YO cepiia B rpylilie cpaBHEHUs B
WHTPAOIEPAIIMOHHOM TIePUO/Ie 0KA3aJI0Ch JOCTOBEP-
HO HIKE MCXOIHOTO Ha 14,8%, a B mocIeonepannoH-
HOM TIeprojie HabJIo[anach TEHAEHIINUS K ero cTabu-
muzanuu. YO cepana y manueHTOB OCHOBHOU

LVEF value in the comparison group in the
perioperative period was significantly reduced (by
7%) regarding to the preoperative figures and had a
tendency to lowering (by 3.5%) in the postoperative
period. LVEF parameters in the main group were
approximately similar to the original ones in the
intraoperative and early postoperative periods, but
they were significantly different from the values in
the comparison group in the intraoperative period.

TPR values in patients in both groups had no
significant differences at any stage of the study. Since
the patients did not differ in MV value and the body
weight, so no differences in TPR parameters between
the groups evidenced a normal tonus of the precapil-
lary bed [16, 17], and the thoracic epidural blockade
caused no hemodynamically significant peripheral
vasodilation.

ODI value in both groups (Table 1) had a ten-
dency to a slight decrease in the intraoperative and
early postoperative periods due to reduction of the
lung respiratory surface because of removal of lung
tumor and pulmonary parenchyma. ODI in patients
of the main group dropped down by 8.6% in the
intraoperative period and by 10.2% in the postopera-
tive period in relation to the initial parameters, and
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TPYTIIBl CTATUCTHYECKU 3HAYUMO HE OTJINYAJICS OT
HCXO/IHOUM BEJIMYUHBI, XOTSI BBISBIISIACH TEHIECHITUS
K ero cHmwKenuio (Ha 4% B WHTPAOIEPAIIMOHHOM W
9% B pamHeM mocseonepauonHoM tepuoze). Cra-
TUCTUYECKHW 3HAYMMBble PA3JN4us BeJUIUHb YO
MESK/Ly TPYIIIaMK BbISIBJIEHBI B 0G0UX TIEPHO/aX.

[Ipn cpaBrennu 3navenniit MOK y marmeHTOB
0benx Py He ObLIO OTMEYEHO JOCTOBEPHBIX OTJIH-
YUl KaK MeXIy TPyHIaMy, TaKk ¥ 110 OTHONIEHUIO K
HCXO/IHBIM 3HAUEHUSIM. Y TAIlUEeHTOB TPYIIIbI CPaB-
HEHUS MOKHO OTMETUTD JIMIIb TEHEHIINIO K CHUXe-
o MOK B maTpaonepammmonnom mepuoze. Cra-
OUIBHOCTD BEJNYNHBI MOK, BEPOSITHO,
00YCJIOBJICHO BKJIFOUEHHEM KapAHaJbHbBIX U 9KCTPa-
KapJMaJIbHBIX MEXAaHIM3MOB CPOYHOI KOMITEHCATINH B
OTBET Ha XUPYPTUUYECKUIT cTpecc.

Bemmunna OB seBoro keiaymodxka B TPyIIIie
CpaBHEHHUST HA WHTPAOIIEPAIIMOHHOM dTalie ObLIa 10-
cTOBepHO cHMKeHa (Ha 7% ) 10 OTHOIIEHUIO K JI00TTe-
PAIMOHHOMY 3HAYEHWIO W UMeJia TEHAEHIINIO K CHU-
sKermnio (Ha 3,5%) B MOCIEOMEPAIIMOHHOM TIEPUOIE.
3uavenust OB B 0CHOBHOI TPyIIlle B MHTPAOIIEPAITH-
OHHOM U paHHEM TIOCJEONEePAIMOHHOM TIepUo/ax
MOYTHU HE OTJIUYAINCH OT UCXOJHOTO, OJTHAKO JIOCTO-
BEPHO OTJINYAJINCH OT 3HAYEHUIT TOKA3ATE S B IPYTI-
Tie CPaBHEHUST B MHTPAOTIEPAIIMOHHOM ITEPHUOJIE.

3uavennsg NOIICC (mokasaTeis, oTpaskarorie-
TO BBIPAKEHHOCTH TleprudepruiecKoil BA30KOHCTPHUK-
[[U1) Y TAI[HEHTOB 00enX TPYII He UMEJIU JOCTOBEP-
HBIX pa3juyuii HU Ha OJHOM W3 3TAIOB
uccaenosanus. [TocKoJbKY TAIIMEHTHI He pasJjinda-
auch 1o BeamumHe MOK, macce Tesa, oTcyTcTBHe
pasimunil Besmuunsl MOIIIICC mexay rpynnamu
CBUJIETEJILCTBYET O HOPMOTOHYCE TIPEKATTIIITPHOTO
pycaa [16, 17], a Take 0 TOM, 4TO TPy/HAS BIULY-
pasbHast GJIOKajla He BBI3bIBAJa TEMOAMHAMUYECKU
3HAYUMOI 1eprudepruIecKoil BasoauaaTaum.

Besnmunna MK B o6enx rpymmax (tabua. 1)
“MeJa TeHIEHITUIO K He3HAYUTeJIbHOMY CHUKEHUIO B
MHTPAONEPAIIMOHHOM W PAaHHEM TOCJeonepanoH-
HOM TEPUOJIE, YTO OOBSICHIETCS YMEHBIICHUEM JIbl-
XaTeJbHOI MMOBEPXHOCTH JIETKUX BCJIE/ICTBUE yajie-
nug orryxosu u jerounoit Tkanu. ITpu satom UK y
MAIMEeHTOB OCHOBHOM TPYIIIbI CHU3MIICS Ha 8,6% B
unTpaomepanoniom u wa 10,2% — B mocseonepa-
IIUOHHOM TIEPUO/IE TT0 OTHOIIEHWTO K NCXOIHOMY 3Ha-
YeHUIo, a B TpyIIIie cpaBuenus — Ha 15,2% u 0,2% co-
OTBETCTBEHHO. MesKIy TpynmamMu JJTOCTOBEPHBIX
OTJINYUI TIOKa3aTeJisl He BBISIBJIEHO.

3navenns CU Takke cTaTUCTUYECKN 3HAYUMO
He PasMJaJInCh B TPYIIaX BO BCEX MCCIEIOBATEITh-
CKMX TOYKaX. BHyTpU rpymi 3HaueHUe MOKa3aTess B
MHTPAONEPAIIMOHHOM W PAaHHEM TOCIe0nepanoH-
HOM TIepuoJiaX HAXOJUJIOCh B TIpefiesiax HOPMAaTUB-
HBIX 3HAUEHUH 1 He UMEJIO JOCTOBEPHBIX U3MEHEHUI
10 OTHOIIEHHIO K HCXOJAHOMY 3HAYEHU0. ITO 00bsIC-
Hgercs oTcyTcTBueM uaMenenuil noxasarenss MOK
U UCXOJTHO OJTHOPOJTHOCTBIO TPYIIII TI0 Macce TeJa.

by 15.2% and 0.2% respectively in the comparison
group. No significant differences were found between
the groups.

CI values were also not significantly different
between the groups during the study, as well as they
were within normative values and had no significant
changes in relation to the initial values within groups
in the intraoperative and early postoperative periods.
This is due to the lack of changes in MV and the orig-
inal homogeneity of the groups in body weight.

Therefore, the hemodynamic profile of the
patients in the main group (under thoracic epidural
block) is characterized by a more stable course of the
intraoperative and postoperative periods with
respect to the preoperative one. In patients being
operated under the standard anesthesia, the signs of
tension of the sympathoadrenal system in the intra-
operative and postoperative periods were detected.

Stress hormones cause temporary diabetes-like
reorganization in metabolism for priority supplying
glucose to tissues and organs, which are the most
important for body protection from stressor impact;
they mobilize the energy resources of the body,
increase the contractile function of the myocardium
and systemic arterial pressure, providing an overall
adaptive effect. However, under continued stressor
exposure the catabolic processes are aggravated,
body resistance is reduced, and homeostasis is dis-
turbed [18]. The level of stress hormones in the
blood allows assessing indirectly the severity of sur-
gical stress.

The level of catecholamines, cortisol, glucose
and insulin was determined to evaluate the stress
response in both groups. The initial level of the ana-
lytes in both groups was within the normal range
without any intergroup differences (Table. 2).
However, statistically significant differences were
revealed in the intraoperative and early postopera-
tive periods.

One of the factors that caused extra adrenaline
secretion is inadequate antinociceptive protection
[19, 20]. Adrenaline level in the comparison group in
the intraoperative period was higher than the initial
one by 193.4%, then decreased in the postoperative
period, but, nevertheless, exceeded the initial value
by 164.1%. Adrenalin level in patients of the main
group in the perioperative period exceeded the orig-
inal by 52.3%, and in the early postoperative period
by 48.8%. Intergroup differences in hormone level in
both periods were statistically significant.

Noradrenaline is also urgently released in case
of surgical stress and rapidly eliminated from the
blood [12, 21]. Noradrenaline rate in the blood of
patients in both groups at all stages was not over the
threshold level (<600 pg/ml). However, in the com-
parison group its level in the perioperative period
was higher the original values (by 38.4%), then
reduced in the postoperative period, but remained
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Tabuuna 2. YpoBeHb TOPMOHOB CTPECCA B BEHO3HON KPOBH OOJIbHbBIX, ONIEPUPOBAHHBIX 110 MOBO/Y 3J0KaY€CTBEHHOIO
HOBOOOPA30BaHMHsI JIETKOTO € NPUMEHEHHEM MYJbTHMO/IAIbHOIH (OCHOBHASI IPYINA) Y WHIAJSIMOHHO-BHYTPUBEHHOM

(rpynmna cpaBHenusi) anecresuu ¢ UBJI, Me (QL; QH).

Table 2. Stress hormones level in venous blood of patients being operated due to lung cancer under multimodal (a
main group) and inhalation-intravenous (a comparison group) anesthesia in combination with mechanical lung ven-

tilation, Me (QL; QH).

Parameters Groups Value of parameters on stages of the study
Pre-operative During surgery Post-operative
Adrenalin, pg/ml Main 73 (46; 80) 111 (88; 132)*# 108 (86; 130)*#
Comparison 72 (53;93) 213 (178; 318)* 192 (168; 318)*
Noradrenaline, pg/ml Main 358 (212; 432) 426 (232; 438)* 435 (315; 523)
Comparison 339 (210; 414) 497 (429; 710)* 443 (215; 595)
Dopamine, pg/ml Main 23 (15; 41) 29,5 (18; 31)* 23 (17; 32)*#
Comparison 31(19; 36) 37 (35; 75) 41 (39; 68)*
Cortisol, nmol/I Main 15 (12; 17) 24 (19; 30)* 29 (24; 34)*
Comparison 15 (11; 18) 26 (19; 30)* 28 (20; 34)*

Ipumevanue. Adrenalin, pg/ml — agpenamn, nr/mir; Noradrenaline — nopaapenaman; Dopamine — godamum; Cortisol, nmol /1 — kop-
TH30JI, HMOJIb/JI. * — jroctoBepHOCTh pasinuuii (p<0,05) 110 OTHONIEHUIO K J0OIEPAIIMOHHOMY TIEPHO/LY; ¥ — JH0CTOBEPHOCTD PA3JINYIMil

(p<0,05) Mex1y rpyrmnamu.

Note. * — statistically significant (P<0.05) in relation to the perioperative period; # — statistically significant (P<0.05) between groups.

Takum 06pasoM, reMOANHAMUYECKIIT TPOGUIIH
MaIMeHTOB OCHOBHOW TPyINbl (C MpUMEHEHUEM
IPYAHON SIHAYPabHON OJIOKA/BI) XapaKTEPU3YETCsI
GouibIlell cTaOMJIBHOCTBIO TEUEHUsST WHTPAOTIEPalli-
OHHOTO U TIOCJIEOTIEPAITMOHHOTO TIEPUOJIOB 110 OTHO-
MIEHUIO K ZI0OTIEPAITMOHHOMY. Y TAIIMEHTOB, ONEPH-
POBaHHBIX B YCJOBUSX CTAaHAAPTHOW aHECTE3WH,
BBISIBJISIJINCH TIPU3HAKY HANIPSKEHWST CUMIIATOa/ipe-
HAJIOBOI CHCTEMBI KaK B MHTPAOIIEPAIIMOHHOM, TaK 1
B ITOCJICOTIEPAIIMOHHOM TIEPUO/IE.

TopMOHBI cTpecca BBI3BIBAIOT BPEMEHHYIO /[Ha-
6eTOTOI06HYI0 TIEPecTPOiiKy 06MeHa BEIeCTB C Iie-
JIBIO TIPHOPUTETHOTO 00eCTIeUeH s TJIFOKO301 TKaHeh
U OpraHoB, HanGoJiee 3HAYMMBIX JIJIST 3alllUThl Opra-
HU3Ma OT BO3IEHCTBUS cTpeccopa, MOOWIHM3YIOT
SHEPreTUYECKUEe PECYPCHI OPraHU3Ma, MMOBBIIAIOT CO-
KpaTuTeJbHY0 (DYHKITUIO MUOKAP/A U CUCTEMHOE ap-
TepuajbHOE JaBJieHHE, 0OecIeunBasi B 1eJOM ajall-
TUBHBIH ¢ derT. OmHaKO TPU MPOAOKAOIIEMCS
BOBJEHCTBUN CTPeccopa MPOUCXOAUT yCyryOseHme
KaTabOMYECKUX MPOIECCOB, CHU/KACTCS PE3UCTEHT-
HOCTh OpraHu3Ma, HapymiaeTcst romeoctas [18]. Ypo-
BEHb TOPMOHOB CTPECCa B KPOBU MTO3BOJISIET KOCBEHHO
OTIEHUTD BBIPAKEHHOCTH XUPYPIUIECKOTO CTPecca.

J171s1 OTIeHKYM BBIPAKEHHOCTH CTPECCOBOTO OTBETA
y HAIMEHTOB 00€KX TPYIIT ONPEAEJISIA YPOBEHb KaTe-
XOJIAMUHOB, KOPTU30J13, TJIIOKO3bI U UHCYJIMHA B CBIBO-
pPOTKe KpOBW. VICXOIHBII ypOBEHb BCEX AHATMTOB B
IPYyINax HaXOAWICS B Ipejieiax HOPMbI O€3 MEKTPYII-
1oBbIX pasmyuii (Tabu. 2). OxHako B MHTpaolepaiu-
OHHOM U PaHHEM TIOCJIEOTIEPAITMOHHOM TIEPHOIaX BbI-
SIBJISITTV CTATUCTUYECKU 3HAYMMBIE Pa3JIIusL.

OnnuM 13 (HaKTOPOB, BLI3BIBAIONINX IKCTPEH-
HYIO CEKPEITNIO a/[PEHAINHA, SBIISIeTCs HealeKBaTHas
antunonuienTuBHad 3ammTa [19, 20]. Conepskanne
aJ[peHAJINHA B KPOBU TMAIMEHTOB IPYTIIIBI CPABHEHUS
B MHTPAOTEPAIIMOHHOM TIeprojie GbLJIO BBIIIE HCXO-
Horo Ha 193,4%, B TIoCI€0TIEepaIMOHHOM TIEPHOJIE He-

higher than the initial values (by 23.5%). A tenden-
cy to elevating of noradrenaline level in blood of the
patients in the main group was determined (19%) in
the perioperative period in relation to the preopera-
tive. Postoperatively, no statistically significant dif-
ferences either in comparison with the initial values
or between groups were detected.

No significant changes in dopamine levels in the
blood of patients of the main group were identified. In
the control group, dopamine elevation by 32.9% in
the intraoperative period and by 21.1% in the postop-
erative period compared with original was registered.
It should be emphasized that dopamine level in the
blood of patients in both groups at all stages of the
study did not exceed permissible values [19, 21].

Cortisol level had a tendency to increasing in
relation to the original in both groups of patients
(Table. 2). In patients of the main group its level
exceeded the initial value in the perioperative period
by 63.6%, in the postoperative period by 95.4%,
while the comparison group demonstrated 77.3%
and 90.7%, respectively. Nevertheless, cortisol level
in both groups did not exceed the standard values.

Thus, the course of intraoperative and early post-
operative periods in patients underwent surgery under
inhalation-intravenous anesthesia accompanied by
mechanical ventilation is characterized by expressed
«release» of catecholamines in blood. The level of cate-
cholamines in patients, where the primary method of
anesthesia was high thoracic epidural block, was distin-
guished by stability with respect to baseline parameters.

Enhancement of gluconeogenesis is among the
effects of stress hormones to promote the increasing
of glucose level in blood plasma [20]. Glycemic index
allows indirectly to evaluate the severity of stress as
a nonspecific response of the whole body to the fac-
tors threatening to homeostasis (in terms of surgical
stress, such as injury, pain, hypoxia, etc.).
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CKOJIPKO CHIKAJIOCh, HO, TEM He MeHee, TTPEeBBINIAIo0
ncxoanoe 3Havenne Ha 164,1%. Y manumenTos 0oCHOB-
HOI1 TPYIIIBI YPOBEHD aJIPEHAIMHA B UHTPAOTIEPAIIH-
OHHOM IIEPUOJIe TTPEBLINIAJ UCXOMHDIHN Ha 52,3%, a B
paHHeM IOCIEOEPAIIIOHHOM Tteproie — Ha 48,8%.
MesXrpyTIoBbie pas3indus CojepKaHus B KPOBU IOP-
MOHa B 002 TIeprojia ObLIN CTATUCTUYECKU 3HAYNMBI.

Hopaapenaani Takske 9KCTPEHHO 0CBOOOKIAET-
CsI TIPY Pa3BUTHH XUPYPIUYECKOTO CTPecca U TOABEP-
KeH ObICTpOil smMuHanuK 13 Kposu [ 12, 21]. Conep-
JKaHIe HOpaJpeHaiHa B KPOBH IIAIlIMEHTOB 00EUX
TPYII HA BCEX aTalax He MPEBBIIIAT0 TTOPOTOBOTO
gHauennd (<600 nr/mur). OnHako B rpynme cpaBHe-
HUS €r0 YPOBEHb B MHTPAONEPAIMOHHOM MEpPUO/Ie
okasasicst Bbilie ucxoauoro (Ha 38,4%), B mocJieore-
PAIMOHHOM TIepHOfie HeCKOJBKO CHIDKAJCS, HO BCe
PaBHO TIPEBLIITAT UCXOAHOe 3Hadenue (Ha 23,5%). Y
MAIMEHTOB OCHOBHON IPYIIBI OTMEYATACh TEHIECHITUS
K YBEJIMYEHUIO CO/IEPKAHMS B KPOBH HOPAIPEHAITHA
(ma 19%) B MHTpaOMEPAIIIOHHOM TIEPUOJIE 110 OTHO-
HIEHUIO K JI00TepariioHHoMYy. B moceonepaiinonnoM
Mepro/ie He BBISIBIEHO CTATUCTIHUECKH 3HAUUMBIX Pa3-
JIMYMIA KaK 110 CPABHEHUIO C MCXOIHBIMU BEJTMUMHAMMY,
TaK ¥ MEK/Y TPYIIIaMU.

[locToBepHBIX N3MEHEHUHT YPOBH: lohaMuHa B
KPOBU MAIMEHTOB OCHOBHOW T'PYTIITBI HE BBISBJIECHO.
B rpymre cpaBHEHUS OTMEUYAJOCh YBEJTUYEHUE €ro
coiepskanust Ha 32,9% B MHTPAOIEPAITIOHHOM U Ha
21,1% — B mocIeonepannoHHOM ITEPHUOJIE TI0 CPaBHE-
HUIO ¢ UCXOAHbIM. ClleZlyeT OTMETUTbh, YTO YPOBEHD
nodaMrHa B KPOBH MAIMEHTOB 00enX TPYIIN Ha BCexX
JTamax WCCAeOBAaHWS He MPEBBIMIAJ Oy CTHMBIX
snauenuit [19, 21].

Conep:xanne KOPTH30Ja B KPOBU NMEJO TEH-
JICHIIMTO K MOBBITIEHUTO TI0 OTHOIIEHUIO K MCXOTHOMY
y nmarueHToB obenx rpymi (tabi. 2). Y maiueHToB
OCHOBHOI TPYIITIBI €70 YPOBEHD MTPEBBICUIT UCXOTHBII
B MHTPAOIIEPaInOHHOM Ttepuose Ha 63,6%, B mociie-
oreparnuoHHoM — Ha 95,4%, a y NalneHToB rPyIIbl
cpaBHenust — Ha 77,3 n 90,7% coorBercTBeHHO. [Ipn
3TOM B 0GeMX TPYIIax YPOBEHb KOPTU30Ja B KPOBU
MAIMEHTOB He MPEBBINTAT HOPMATUBHbIX 3HAYEHUIA.

Takum 06pasoM, TedeHre HHTPAOTIEPAIIMOHHOTO
U PAHHETO MOCJIECOTIEPAITNOHHOTO TTEPUOIOB B TPYIITIE
MAIMEHTOB, ONIEPUPOBAHHBIX C MPUMEHEHWEM WHTa-
JISIMOHHO-BHYTpUBeHHOU anectesnn ¢ MIBJI, xapak-
Tepusyercss 0ojiee BBIPAKEHHBIM <«BBIOPOCOM» B
KPOBb KaTeXOJIAMUHOB. YPOBEHb KaTeXOJAaMUHOB B
KPOBH TIAI[EHTOB, IJlc OCHOBHBIM METOZOM 00€360-
JBaHMsT GbITa BHICOKAS HMUAypATbHAd OI0Kaza Ha
TPYHOM YPOBHE, OTIMIAICS OOMBINeN cTabUIBLHOC-
TBIO ITO OTHOTIEHWTO K UCXO/IHBIM TIOKA3aTEJISIM.

K uncay acddexTtoB TOpMOHOB cTpecca OTHO-
CUTCSI YCHJIEH e TIIOKOHEOTEHe3a, 9TO CIIOCOOCTBYET
MTOBBINIIEHUTO COJIEPKAHUS TJIIOKO3BI B TI7Ia3Me KPOBU
[20]. YpoBeub rimkemMuu I1103BOJIIET KOCBEHHO CY-
JIUTH O BBIPAKEHHOCTHU CcTpecca Kak Hecrenuduiec-
KOTO OTBEeTa IIeJIOCTHOTO OpraHu3Ma Ha JeicTBHe

The significant increase of glucose index in
blood serum with respect to the pre-operative period
was not detected in the patients of the main group. A
tendency to elevation was registered: in the periop-
erative period from 5.70 (5.30; 6.38) mmol / L to
6.40 (5.80; 7.40) mmol/l; and in the postoperative
period up to 6.70 (5.90; 7.15) mmol/l. In the com-
parison group more significant changes were record-
ed: in the perioperative period up to 6.65 (6.20; 7.50)
mmol/l, and in the postoperative period 8.40 (7.60;
9.10) mmol /1.

Insulin level was within the normative values
in patients of both groups. The changes had a ten-
dency to higher values in the main group, which was
explained by a compensatory response to elevation of
glucose rate in the blood. Patients of the comparison
group demonstrated lower insulin level in the early
postoperative period, which is considered a poor
prognostic sign, indicating the shifting in metabo-
lism from carbohydrate type to lipid one. Insulin
level in the patients of the main group in the periop-
erative period was 2.65 (2.0; 5.11) mU/I, in the post-
operative period 3.33 (2.0; 7.79) mU/I. In the same
periods in the comparison group the insulin level was
2.33 (2.0; 5.13) mU/I and 2.95 (2.0; 6.28) mU /ml,
respectively. The lack of statistically significant
changes in insulin level evidences an isolated eleva-
tion of glucose level in the blood of patients under
the impact of stress hormones.

In surgical treatment of patients with lung
tumors a large part of the organ is removed, which
could be a trigger for the development or exacerba-
tion of respiratory failure and homeostasis disorders.
The development of respiratory failure and decom-
pensation of homeostasis basic parameters are fre-
quently observed in the early postoperative period.

Clinical manifestations of respiratory failure
are registered even at the «off» stage while a lobe of
the lung or a whole lung is removed. The compen-
satory response is crucial, including the maintenance
of hemodynamics at the most traumatic phases of the
operation.

Success of the surgical treatment for patients
with lung cancer is strongly depended on anesthesia
aimed to protect a patient from the surgical stress. It
is not only a question in respect to turning off the
pain impulses from the zone of thoracotomy, but also
about the «blocking» of the key reflexogenic zones
(bifurcation of the trachea, root of the lung).
Herewith, it should be noted that the development
of coronary artery spasm with myocardial ischemia
enhancing risks of the severe complications such as
acute myocardial infarction and cardiogenic shock in
the perioperative period is possible. Tachycardia,
increased BP, and decreased SV indicate an inade-
quate antinoceptive protection against the surgical
stress and lead to the circulatory decompensation at
the most traumatic stages of the operation [22].
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Bompocs amecresun .

(hakropa, yrpoxaioniero romeoctasy (B YCJIOBUSX
XUPYPIUYECKOro CTpecca — MOBPEKICHUE, O60JIb, TH-
TTOKCHUS U JIP. ).

Y nanmeHToB OCHOBHOH TPYIIIIBI IOCTOBEPHOTO
MTOBBINIEHNS] YPOBHS TJIFOKO3bI B CHIBOPOTKE KPOBH
10 OTHOIIEHUIO K JIOONEPAIIMOHHOMY TEPUOIY He
BbISIBUITH. OTIpeiesIsijiv JIUITh TEHIEHIIUIO K eT0 yBe-
JINYEHUIO: B MHTPAOIEPAIMOHHOM Tiepuoge ¢ 5,70
(5,30; 6,38) mmoub /11 10 6,40 (5,80; 7,40) MMoOTh/IT;
a B IocJeonepanuoHHoM mepuoge — 10 6,70 (5,90;
7,15) MMoJib/J1. B Tpyiinie cpaBHeHMs oTMevasu 60-
Jiee 3HAUMMbIe U3MEHEHUST COEPsKAHMS TITIOKO3BL: B
WHTPAOIIEPAIHOHHOM TIE€PUOJE OHO AOCTHUTAIO 6,65
(6,20; 7,50) MMoOsIb/JT, a B TIOCTEONEPAIIHIOHHOM —
8,40 (7,60; 9,10) mmoub /1.

Cozepskanuie WHCYJUHA B KPOBU MAIMEHTOB
00€enx TPYII HAXOAWIOCh B IIpeieiax HOpMaTUBHBIX
3HaYeHuil. VIsMeHeHust HOCHJIN XapaKTep TEeH/IeHITH
K O0Jtee BBICOKUM 3HAUYEHUSIM B OCHOBHOII TPYIITIE, 4TO
0OBSICHSIETCST KOMIIEHCATOPHOW peakiinell Ha TOBbI-
IIeHNe YPOBHS TJIIOKO3bI B KPOBU. Y MAI[MEHTOB TPYII-
ITbI CPAaBHEHUSI BBISIBJISLIIN O0Jiee HU3KIE 3HAUEHUS CO-
JiepsKaHus MHCYJIMHA B PAaHHEM ITOCJIEOTIEPAIIMOHHOM
Mepuo/ie, YTO MOKET CIYKUTh MPOTHOCTHYECKH He-
GJIArONPUSATHBIM IPU3HAKOM, CBUIETEIBCTBYSI O TIepe-
CTpoiiKe 0OMEHa BEIIECTB ¢ YIJIEBOHOTO HA JKUPOBOI.
YpoBeHb MHCYJIMHA B TIJIa3Me KPOBU MAIMEHTOB OC-
HOBHOM TPYIITIBI B MHTPAOTIEPAITMOHHOM TIEPUOJIE CO-
crasun 2,65 (2,0; 5,11) MmxE/l /M1, B mocieomnieparoH-
HoMm — 3,33 (2,0; 7,79) MxE/l/ma1. B Te e mepuozst y
MAIMEHTOB TPYIIbl CPABHEHUS YPOBEHb WHCYJIMHA
okaszajcs paBHbIM 2,33 (2,0; 5,13) MxE/l/Ma u 2,95
(2,0; 6,28) mxE/[/mn cootBercTBeHHO. OTCyTCTBUE
CTAaTUCTUYECKW 3HAYMMBIX U3MEHEHWIT YPOBHS UHCY-
JIMHA CBUIETEIbCTBYET 00 U30JMPOBAHHOM IMOBBIIIIE-
HUW YPOBHS TJTFOKO3bI B IIJIa3Me KPOBH TTAITUEHTOB TIOJT
BJIUSTHUEM CTPECCOBBIX TOPMOHOB.

[Ipu oriepaTUBHOM JIeYeHUH HAIUEHTOB ¢ HOBO-
00pa3oBaHUSIMU JIETKUX YIAJISETCS 3HAYMTETbHAS
YacTh OpraHa, 4YTO YPeBaTO PasBUTUEM WU yCyTyO-
JIEHWEM JIBIXaTeJbHON HEeJIOCTaTOUHOCTH, Hapylie-
HUII ToMeocTas3a. Pa3BuTue abIxaTeqbHOU HemIoCcTa-
TOYHOCTHU W JIEKOMIIEHCAIIUSI OCHOBHBIX MTApaMeTpoOB
rOMeoCTa3a vaille BCEro MPOUCXO/AST B PAHHEM IO-
CJIeonIePaIlnOHHOM TIEPHUOJIE.

Knvauyeckne TpOSBIEHUS [IbIXaTEJbHOW He-
JIOCTATOYHOCTH MOTYT BO3HUKHYTH €Ille Ha 3Tare
<BBIKJIIOUEHUS > YAQISIEeMON JIOJU WUJIN JIETKOTO U3
00111er0 KpoBOTOKA. B 9TOM CBA3M 04eHDb BasKHbI KOM-
[IEHCATOPHbIE PEAKIIMU, B TOM YHce 00ecreunBaio-
[ue TojjAepKaHe IeMOAMHAMUKN Ha Hambojee
TPaBMaTUYHBIX dTAlaX OTePaIliH.

Yenex XUpyprugeckoro JiedeHusl TMalueHToB co
3JIOKAYECTBEHHBIMU HOBOOOPA30BAHUSAME B 3HAUM-
TEJILHOI CTeIIeH! 3aBUCUT OT MeTo/1a 00e300/1MBaHus,
KOTOPBIH IIPU3BaH MAKCUMaJIbHO 3alIUTUTD HAIlHeHTa
OT XUPYPTUYECKOTO cTpecca. Peub wiaeT He TOJBKO O
BBIKJTIOUCHUH OOJIEBON WMMITYJIbCAIIUN HEIIOCPEACT-

Epidural thoracic blockade facilitates the dilatation
of coronary blood vessels, preventing development of
complications [23].

In absence of indications for the prolonged
mechanical ventilation, the early tracheal extubation
is recommended [24]. Tt is important that the patient
does not experience any painful feelings after extu-
bation; otherwise, the pain would prevent the ade-
quate cough and eupnoe. Thoracotomy is character-
ized by the development of expressed pain upon
awakening; the patients cannot take a deep breath,
and breathing has a shallow nature.

Subjective assessment of the pain severity was
carried out by interviewing the patients in both
groups immediately after admission to ICU using the
visual analog scale (VAS). The level of dynamic pain
in deep breathing and coughing was assessed. Pain
level in the main group ranged from 2 to 3 scores and
from 5 to 6 in the comparison group.

Violation of the respiratory act can lead to
hypoxia. To assess the oxygen status violations, ABS
indicators were determined before surgery and in the
early postoperative period (Table. 3).

Initial ABS parameters in both groups were
within the standard values. pO, decrease in relation
to the initial value was registered in the postopera-
tive period. However, in patients of the main group
pO, was 95 mmHg, notably within the standard val-
ues. Numbers of lobectomy and pneumonectomy
were performed in this group characterized by a sig-
nificant decrease of the lung respiratory surface com-
pared with atypical lung resection. pO, in the post-
operative period was reduced to 79 mm Hg in the
comparison group. Evidently, this difference can be
explained by physiological and adequate regulation
of the vascular tone of sympathoadrenal system in
patients of the main group.

pCO, values had no statistically significant
differences either in original values in each group
orbetween groups at all stages of the study
(Table. 3).

Arterial blood pH was also in normal in both
groups and did not have a statistically significant dif-
ference within the groups with respect to the pre-
operative value, and between the groups. BB para-
meters in patients of the main group were not
significantly different from the initial figures; a slight
tendency to shifting towards BB deficit (from -1.2
mmol/l before surgery to -2.0 mmol /1 in the post-
operative period) was observed. Stable metabolic
profile indicated a lack of compensation or metabol-
ic disorders. In patients of the comparison group BB
changes demonstrated a more distinctive character.
A tendency to a more manifested deficiency of BB in
the postoperative period (0.35 to -3.0 mmol /1) was
registered, and in case of metabolic disorders pro-
gression the supplementary alkalizing therapy was
required.
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Ta6muua 3. [okazaren KOC aprepuasibHOil KPOBH GOJIbHBIX, OIIEPUPOBAHHBIX 10 MOBO/Y 3J0KaY€CTBEHHOTO HOBO-
00pa30BaHusI JIETKOTO C IPUMEHEHHEM MYJIBTHMOAAIbHON (OCHOBHASI IPYNIA) U UHTAJISIIHOHHO-BHY TPUBEHHOIT (rpym-

na cpaBHeHusi) aHecreauu ¢ UBJI, Me (QL; QH).

Table 3. ABS parameters in the arterial blood of patients being operated due to lung cancer under multimodal (a main
group) and inhalation-intravenous (a comparison group) anesthesia accompanied by mechanical lung ventilation,

Me (QL; QH).
Parameters Groups Value of parameters on stages of the study
Pre-operative Post-operative
pH Main 7.38 (7.35; 7.40) 7.37 (7.35;7.39)
Comparison 7.39 (7.37;7.41) 7.37 (7.32;7.40)
pO,, mm Hg Main 119 (101; 140) 95 (84; 101)*#
Comparison 123 (103; 145) 79 (68; 82)*
pCO,, mm Hg Main 41 (37; 45) 37 (33; 42)
Comparison 42 (37; 48) 38 (33; 46)
BE, mmol/I Main 1.20 (-3.1; 0.85) -2.0 (-3.0;-0.75)
Comparison 0.35 (-2.08; 0.70) -3.0 (-3.7;-1.95)
Ipumevanue. * — goctoBepHOCTb pasimunii (p<0,05) 110 OTHOIIEHUIO K J0ONEPAIIMOHHOMY TIEPHOLY; ¥ — JIOCTOBEPHOCTb PA3JIMYmii

(p<0,05) mMesxty rpyImam.

Note. * — statistically significant (P<0.05) in relation to the perioperative period; # — statistically significant (P<0.05) between groups.

BEHHO 13 30HBI TOPAKOTOMHOM PaHbl, HO U 0 «BJIOKH-
POBaHUK» OCHOBHBIX PeIeKCOTeHHbIX 30H (GUbyp-
Karus Tpaxew, KOpeHb Jierkoro). [Ipu atom cremyer
MIOMHUTH O BO3MOKHOCTH Pa3BUTHSI CITa3Ma KOPOHAP-
HBIX apTepuii ¢ Pa3BUTHEM WIIEMUU MUOKAp/a, 4To
MOBBIIIAET BEPOSITHOCTD PA3BUTHUS B TIEPHOTIEPATIHOH-
HOM TIEPHOJI€ TAKMX I'PO3HBIX OCTOKHEHUH, KaK OCT-
poIii MHGMAPKT MUOKap/a, KapAMOTeHHbIH MoK, Taxu-
kapaus, noseimenne AJl, cumxenme YO cepaia
CBUJIETEJILCTBYIOT O HEQJIEKBATHOI aH THHOIETITUBHOM
3aIUTe OT XUPYPrUIECKOTO CTPEecca U MOTYT ITPHBO-
JIATh K JIEKOMIIEHCAIIUU KPOBOOOPAIIeH s Ha Hanbo-
Jlee TPaBMaTUYHBIX dTallax olepauuu [22]. dnuuy-
pasibHast GJIOKaAa Ha TPYJAHOM YPOBHE CHOCOOCTBYET
PaCHIMPEHNI0 KOPOHAPHBIX COCY/IOB, MPELYIPexK/ast
TEM CaMbIM Pa3BUTHE OCJIOKHEHUT [23].

ITpu orcyrcrBun NOKa3aHUil I IPOAJIEHHOM
WBJI uenecoobpasHa paHHsS 9KCTyOaI[sl Tpaxeu
[24]. TIpu aTOM BaskHO, UTOOBI TIOCITIE HKCTYOATINH TTa-
[[MEHT He WCIBITHIBAT OOJIEBBIX OILIYIIEHUH, B MPO-
TUBHOM CJIydae 00JIb TIOMEIIaeT aJeKBaTHOMY OTKa-
NIJTUBAHUIO U 9YIHO3I. TOPaKOTOMHBIE IOCTYIIBI
XapaKTePU3YIOTCS PasBUTHEM BBIPaKEHHBIX GoJie-
BBIX OIIYIIEHWUI 1ocsIe TPOOYKIACHUS, MAIIMEHThI He
MOTYT C/leJIaTh TIyOOKHI BJIOX, ¥ IbIXaHIe HOCUT Xa-
paxTep MOBEPXHOCTHOTO.

CyObeKTUBHYIO OIIEHKY BBIPaKEHHOCTH 00JIe-
BOTO CHHJIPOMa OCYTIECTBJISIITH TIyTEM OIIPOca Tary-
€HTOB 00erX IPYII Cpasy IMOcJIe MOCTYIIEHNUs B OT-
JleJIeHe PeaHrMalii M0 BU3YaTbHO-aHAJIOTOBOM
mkase (BAIT). OnenuBasics ypoBeHb JAMHaAMUYecC-
KOt 6Gosn TIpu TJIyOOKOM [IBIXaHWM W ITOKAILINBa-
HUW. YPOBeHb 00JI B OCHOBHOII IPYIIIIE HAXOMJICS B
JanasoHe ot 2 710 3 6aJIoB, B TPYIINe CPaBHEHUST —
ot 5 110 6 6asoB.

Hapyiiienre cTPyKTYpbl JBIXaTeNbHOTO aKTa
MOJKET TMPUBECTH K PA3BUTHIO TUTIOKCHU. [IJIsT o1leH-
KU HapyIIeHWH KUCIOPOJHOTO CTaTyca OTMPEIeIsi
nokazaTeau KOC apreprnanpbHON KPOBU MAITMEHTOB

Conclusion

It has been found that the most significant
pathogenic factor in patients being operated due to
lung cancer under the standard anesthesia is the
expressed activation of the sympathoadrenal system
due to the impact of surgical stress. This is manifest-
ed by disorders of the central hemodynamic parame-
ters, such as metabolism, nociception and oxygen
balance. In surgeries carried out under multimodal
anesthesia the minimal changes of basic homeostasis
parameters are registered; these changes are short-
termed, compensated and reversible. Pain syndrome
upon completion of surgery and in the early postop-
erative period is either absent or mild. In general, the
results of the study assert the multimodal anesthesia
with epidural blockade as preferred one compared to
standard inhalation-intravenous anesthesia with
mechanical ventilation since the former prevents the
excessive activation of the sympathoadrenal system
and maintains homeostasis.

JI0 HavaJia orepaiuy 1 paHHeM ITOCIe0IePalnOHHOM
nepuoje (tabi. 3).

HUcxonmnie mokazaren KOC B obenx rpymmax
ObLIM B IIpejesiaX HOPMAaTUBHbBIX 3HadeHuil. B nocie-
oTlepaIiOHHOM TI€PHOjie OTMevYasioch cHizkeHue pO,
[0 OTHOIIEHWIO K MCXOAHOMY 3HauUeHUi0. TeM He Me-
Hee, y TTAIIMEHTOB OCHOBHOM Tpytiiel pO, COCTABIISIO
95 MM PT. CT., YTO He BBIXOIUT 32 TPAHUIBI HOPMATHB-
HbBIX 3HaueHuil. VIMEHHO B 9T0ii rpyriie GbLIO BHITOJ-
HeHo GoJible JIOOIKTOMUI M ITHEBMOHOKTOMMUIA, Xa-
PaKTEPUBYIOMIIXCS boJiee 3HAYUTETbHBIM
YMEHDBIIEHUEM JIbIXaTeJIbHOI TTOBEPXHOCTH JIETKUX 110
CPaBHEHUIO C aTUIIMYHON pe3eKiueil erkoro. B rpy-
ne cpaBrenusi pO, B IMOCJEONEPAIMOHHOM TIEPUO/IE
CHIKAJIOCH /10 79 MM pT. cT. OueBUIHO, TaKyIO Pa3HU-
Iy MOKHO OOBSICHUTB OoJiee (hUBHOJOTIYHON 1 a/leK-
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Bompocs amecresun .

BaTHON PEryJIsIiiieil COCYIUCTOTO TOHYCA CUMITATOA/I-
PEHAJIOBOI CHCTEMOH y TIAIIIeHTOB OCHOBHOM TPYTITIHI.
3navennst pCO, He MMeN CTaTUCTUYECKH 3Ha-
YUMBIX OTJIMYUI HU OT MCXOIHBIX 3HAYEHWI B KaxK-
JIO¥i M3 TPYIII B OTAENBbHOCTH, HU MEKY TPYIITIaMy B
KasK/I0i U3 ncciefoBarebckux todek (tabir. 3).
Besmmuuna pH aprepuanbHOil KpOBU Takke Ha-
XOJIMJIACh B IPAHUIIAX HOPMATUBHBIX 3HAYEHUN Y T1a-
[[MEHTOB O0EHX TPYNIl M HE UMeJa CTaTUCTHYECKU
3HAUMMBIX OTJIMYWI KaK BHYTPH TPYIIIT IO OTHOIIIE-
HUIO K JIOONEPAIMOHHOMY 3HAUYEHUIO, TaK U MEKIY
rpynmamMu. 3unadenuda BE y manueHToB OCHOBHOM
TPYTIIBl CTATUCTHYECKN 3HAYMMO HE OTJIUYAIUCH OT
HCXOAHBIX, HabJII0Jaach JIUIIb HEe3HAUYUTETbHAs
TEHJIEHIIUS K CMEIIEHUI0 B CTOPOHY jaedurmra Oy-
deprabIX OcHOBaHUH (0T -1,2 MMOJIB/JT /10 OTIepanun
1o -2,0 MMOJIb/T B TIOCJIEOTIEPAIIIOHHOM TIEPHOJIE).
CrabuiabHblil «MeTaboIMYecKuii Ipoduib> CBUje-
TEJBCTBYET 00 OTCYTCTBUU WJIM KOMITEHCAIIUN MeTa-
6OJTMUeCKUX HapyIIeHWil. Y IaiueHTOB TIPYIIIbI
cpaBHeHUs uaMeHeHus1 BemurHbl BE nmer Gosee
OTUETJIUBBIN XapakTep. B mocieomnepamonHoM Tie-
pHo/Ie BBISBJIEHA TEHIEHIM K G0Jiee BBIPAsKEHHOMY
nedurury ocuoBanuit (ot 0,35 mo -3,0 MMOIIB/ 1),
YTO B CJlydyae TPOrPeCcCUPOBAHUsST METabOMIMUECKUX
HapyIIeHWIT MOKeT MoTpeOGOBaTh MPOBENECHUST J0-
MTOJTHUTETHHON OIe/IAYBAIOTIEl TePaTTHH.
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3akiaouyeHue

[TaTtoreHeTnmueckuM (HaKTOPOM, OMperessIo-
IMUM pa3BUTHe HAPYIIEHWH IIeHTPATbHOH TeMOIH-
HAMUKU, MeTaboIN3Ma, HOTUIETIIUT 1 KUCIOPOI-
Horo Oajamca opraHmaMa |y  TAIHEHTOB,
OTIEPPOBAHHBIX TI0 TIOBOAY 3JIOKAUEeCTBEHHBIX HO-
BOOOPA30BAHUIT JIETKUX B YCIOBUSX CTAHIAPTHOTO
06e300TMBAHYIS, SIBJISIETCS BHIPAsKEHHAST aKTHBATINST
CHUMIIATOA/IPEHATOBOI CUCTEMBI B paMKaX XUPYpPIrH-
YeCcKOTO CTpecc-0oTBeTa. Y MaIl[MeHTOB, OTIePHPOBaH-
HBIX C IPIMEHEHNEM MYJIbTHIMO/IATTbHON aHeCTe3n !,
BBISIBJIIOTCS MUHUMAJIbHBIE N3MEHEHNSI OCHOBHBIX
[1apaMeTpoB roMeocTasa, MMelolllle KPaTKoCpoy-
HBII, KOMIIEHCUPOBAaHHBIN 1 0OPaTUMBII XapakTep,
60JIEBOI CUHAPOM B PaHHEM MOCIEONEPATTNOHHOM
meproje MO0 OTCYTCTBYET, THOO XapaKTEPU3yeTC st
Kak cl1abOBBIPAKEHHBIN. B 1e0M pe3ysTaThl BbI-
MTOJTHEHHOTO KJIMHNUKO-TATO(U3N0TIOTHIECKOTO HC-
CJIe/IOBAHUS MO3BOJIIOT YTBEPKAATh, YTO MYJBTH-
MOJIATTbHAST aHECTe3WsI C AMUAYPATLHON OI0KAIOM
MpeInoUuTUTeThHEee CTAHAAPTHOH HWHTAIAIIOHHO-
BHyTpUBeHHOI aHecte3nn ¢ VIBJI, mockombky mpe-
JOTBpAIaeT Ype3MepHyI0 aKTHBAIIWIO CHMIIATOAl-
PEHATOBO CHCTEMBI, 00OECTIEUNBAET COXPAHHOCTD
roMeocTasa.
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