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I_ICJIIJ HUCCJIe10BaHusA. Pa3pa60TKa CXeM My]IbTHMOﬂaJIbHOﬁ aHeCcTe3nun C OIleHKOI?I nux B(b(i)eKTI/IBHOCTI/I IIpU 9KC-
TPEHHBIX TOPAKAJbHBIX OII€PATUBHbIX BMEIIATC/IbCTBAX paSHH‘JHOﬁ TPpaBMaTUIHOCTH.

Marepuan u meroast. O6¢eoBano 116 nanueHToB, IOCTYIUBIINX B 9KCTPEHHOM Topsijike B PecriybiikaH-
CKHUIl HAYYHBII TIeHTp dKcTperHoi MeaurmHckoil momoru (PHIIOMII) ¢ tpaBmaTrueckuMu MOBpEKIEHUSIMI
IPY/JHON KJIETKH, KOTOPBIX PA3/IE/IMIIN HA 3 TPYIIIBI B 3aBUCMOCTH OT METO/IA AaHECTE3HH.

Peayabrarsl uccienoBanus. PazpaGoTaHHbie CXeMbl [IEPUOIIEPAIIMOHHON MYJIBTUMOIAIbHON aHAITe3UK 1PU
HKCTPEHHBIX TOPAKAIbHBIX OIEPATHBHBIX BMEIIATEIbCTBAX CIIOCOOCTBYIOT MUHUMAILHOMY HAIIPSIKEHUIO [Tapame-
TPOB IEHTPAJIBHOI 1 1TeprudepuvecKoil reMOIMHAMIKHI, HOPMAJIU3AIUI KUCJIOTHO-OCHOBHOTO COCTOSTHUS, KOHIIEH-
TPAIMK KOPTU30JIa ¥ TITIOKO3bI, BBIIETUTEIBHOI QYHKIIUH TI0YEK, TEMIIEPATyPHOTO rpajreHTa. [Ipumenenne peru-
OHApHBIX MeTo0B — mnapaseprebpasnbHoii 6imokaasl (IIBB) u unrpansespanbroii ananresun (MITA) cHukaer
norpebJieHre HapKOTHYECKNX AHAITETHKOB M COKPAIIAET BPEMSI /10 AKCTYOAIIN TPaXEH.

3akimoueHue. HPI/IMeHeHI/Ie pernoHapHbIX METOZIOB aHECTE3NU B COYETAHUU C O6LLIEI>,I aHecre3uneit CHOCO6CTBy-
€T «IVIa/IKOMY» TE€YEHUIO NHTPAOIIEPAIIMOHHOTI'O IIepro/ia.

Kmouesvie crosa: mynvmumooanvhas arecmesus,, napasepmedpaivias 610Kkadd, uHmpaniepaiohas AHaI2e3ust

Objective: to elaborate multimodal anesthetic regimens and to evaluate their efficiency during emergency tho-
racic surgeries for varying injuries.

Subjects and methods. A total of 116 patients emergently admitted to the Republican Research Center for
Emergency Medical Care for chest traumatic injuries were examined and divided into 3 groups according to the
mode of anesthesia.

Results. Perioperative multimodal anesthetic regimens for emergency thoracic surgery, which involved all
components of the pathogenesis of pain, were elaborated.

Conclusion. The combination of regional and general anesthesia contributes to the smooth course of an intra-
operative period with minimal hemodynamic stress and it is cost-effective in decreasing the use of narcotic anal-
gesics in the intraoperative period.
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BOHPOCLI AHECTE3MOAOTUHA -

BBenenue

[Tpo6rema aIeKBaTHOCTY AHECTE3WHN TIPIBJIEKA-
er K cebe TpPHUCTANbHOE BHUMAaHWUE CIEIMAINCTOB
[1—4]. Tpapunuonuble aHeCTeTUKU U OIMOU/IbL He-
JIOCTATOYHBI IS TIOJIHOTIEHHOM aHecTe3noJIoTHIec-
KO 3alUThl TAIlMEHTOB, MOITOMY IOTIOJTHUTENBHO
HEOOXOIMMO MCITIOJIb30BAHKE CIIEIUATbHBIX CPEICTB,
MPEYTIPEKAAONINX TEPEeBO3OYIKAEHITe HOIMIIE-
THUBHOI CUCTEMBI M PA3BUTHE CBSI3AHHBIX C ATUM OP-
ranubix auchyHknui |5, 6].

Baskneiirieii mpobeMoit MUPOBOI aHECTE3HOJIO0-
TUM OCTaeTcst pa3paboTKa W BHeApeHWe Oe30TACHbIX,
maaamux 1 a(pGhEeKTUBHBIX METOIOB AHTUHOIHIIETI-
THBHOI 3aII[UTHI MAI[KEHTa OT OCTPOI GOJIM B 9KCTPEH-
HOI MEJIUIIHE, CPe KOTOPBIX 0c000e BHIUMAHKE 3a-
CJIy’KUBaeT MyJIbTUMOJajbHas aunasiresus [7, 8].
MynsTMOIa/ibHAs aHAJITE3UST TIPEIyCMaTPUBAET Of-
HOBPEMEHHOE MCTOTL30BAHE IBYX UIN O0siee aHecTe-
THKOB U aHAJIT€TUKOB, 00JTaIAfOIINX PA3/IMIHBIMU Me-
XaHWU3MaMU JIEHCTBUS U TIO3BOJISIONIUX JOCTUYb
aIeKBaTHOTO 006€300MMBAHNS TP MUHUMyMe TT060Y-
HBIX 3((HEKTOB, MPUCYIIUX OOJBIIMM 03aM OIHOTO
aHAJIbTeTHKA B PEXKUMe MOHOTeparnuu. KinmHUICTH,
3HAKOMbIE C OCHOBaMK HeMpOTpaHCMUCCHH OOJIH, TIO-
HUMAOT HEOOXOANMOCTb MYJIBTMOIAIBHOTO MOIX0/1a
K 0GECTIEUEHIIO TOPMOKEHIS HOIUIIEIIINI Ha PasHBIX
VPOBHSIX HEPBHOW CHCTEMBI, aKTUBAIIUN SHIOTEHHBIX
TOPMO3HBIX AHTHHOIUIETITUBHBIX MEXaHW3MOB |9,
10]. st aTOTO MCTIONB3YIOTCS CPE/ICTBA M METOIBI KAk
CUCTEMHOTO, TaK U PETHOHAPHOTO JIEHCTBUSL.

Ha ceropusmnmamii IeHb OTCYTCTBYET WI€alhb-
HBII aHaJITeTHK, KOTOPBI Gbl BO3/IEICTBOBAJ Ha BCE
3BeHbsI MexaHMU3Ma pasBuThst 6o, HeobxoaumMocThb
TopMOsKeHusT addepeHTHOTO MOTOKa 6OIEBOH M-
ITyJIbCAITMM Ha PAa3HBIX YPOBHSIX €ro pacrnpocTpaHe-
HIUSI TeopeTrdeckn 060cHOBaHa. OT TOTO, HACKOJIBKO
OpraHusM ObLJI 3all[MIeH BO BPeMs OIEpaIlliOHHON
TPaBMBbI, HEIIOCPEJICTBEHHO 3aBUCUT WHTEHCUBHOCTD
MOCJIEOTIEPATIMOHHOTO OOJIEBOTO CHHAPOMA, BBIPA-
JKEHHOCTH CHCTEMHBIX CTPECCOBBIX PeaKIHii, HoTped-
HOCTH B CPENCTBaX 00e300JMBAHNS U, HAKOHETI, CaM
HCXO Xupyprudeckoit onepanun [11].

HWccnenosaniisi, KOTOpbIe MTPOBOIIINCH B Gosee
yeM 15 MEAUITMHCKUX XUPYPrUYECKUX IEHTPaX U KJIU-
Hukax 6o, pactonoxkenubix B Auriuu, CIIA, p-
sanmn, Nzpanse, Tepmanrnm, Typrun, IOxHOIT Kopee,
Smonnn, Januy, Ouoistaamm Ipyrux cTpaHax Ha-
TIPaBJIEHBI Ha U3ydYeHre TaTorenesa 6o, pa3paboTKy
HOBBIX CPEICTB W METOJIOB, TIOBBIMIAIOIINX KAUYeCTBO
repuorepalnoHHol anaaresun. KadectBo 06e360.u-
BaHUSI — 3TO COOTHOINEHWE XOPOIIUX Pe3YJIBTaToB
06e300IMBaHIS 1 YaCTOThI HEXKEJIATEIBHBIX SABJICHNUI,
KOTOpbIe BO3HUKAIOT TIPU TIPUMEHEHWH TeX VI WHBIX
aHaJIreTHKOB. UTOObI MOBBICUTH KauecTBO 00e300J11-
BaHUs1, HEOOXOMMA KOMOUHAIIVSI JIEKAPCTB U METOJIOB
obesbosmBanus. T1o maHHBIM JIUTEPATyPbl, B HEKOTO-
PBIX cTpaHax EBpOITbl OT BBIPasKEHHOTO OOJIEBOTO CHH-

Introduction

The problem of adequate anesthesia attracts
the attention of specialists [1—4]. Traditional anes-
thetics and opioids are not enough for complete anes-
thesiological protection of the patients and it is nec-
essary to deploy special approaches to prevent
overexcitation of nociceptive system (<«overexcita-
tion syndromes) and development of organ dysfunc-
tions [5, 6].

The most important issue of the world anesthe-
siology remains the developing and adopting safe,
sparing and effective ways of anti-nociceptive protec-
tion of patients from acute pain in emergency medi-
cine. In this regard, multimodal analgesia deserves a
special attention [7, 8]. Multimodal analgesia means
simultaneous application of two or more anesthetics
and analgesics that have different mechanisms of
action and that allow achieving adequate pain relief
with minimum side effects comparing to large dose of
one analgesic in monotherapy. Clinicians understand
the necessity of multimodal approaches to inhibition
of nociception at different levels of nervous system
through activation of inhibitory antinociceptive
mechanisms [9, 10]. There are approaches for medica-
tions and methods that act systemically or regionally.

Nowadays there is no ideal analgesic that
would act within all chains of a pain development
mechanism. The necessity of inhibition of pain
impulse afferent flow at different levels of its spread-
ing is theoretically proved. How the organism is pro-
tected during operational injury depends on intensi-
ty of post-operative pain syndrome, severity of
systemic stress reactions, need in analgesics and,
finally, the outcome of surgical operation [11].

Investigations carried in in more than 15 surgi-
cal centers and pain clinics located in England, USA,
Ireland, Israel, Germany, Turkey, South Korea, Japan,
Denmark, Finland, Russia and other countries were
focused on pain pathogenesis and developing new
methods that increase the quality of perioperative
analgesia. The quality of anesthesia represents corre-
lation of good results in analgesia and frequency of
unwanted phenomena, which occur during the appli-
cation of analgesics. It is necessary to combine drugs
and methods of analgesia to increase the quality of
analgesia. According to the literature data, in some
European countries 30 to 75% of patients suffer from
evident pain syndrome, the reasons of which are oper-
ative interventions performed before [12, 13].

Anesthesiological management of thoracic
surgery remains a challenge of modern anesthesiology
despite numerous successful studies in this area. It is
known that operations on the chest are one of the
most traumatic ones since visceral and parietal pleuras
are rich in nociceptive receptors and long-termed rup-
ture of respiratory tract lumen might cause intra-

OBIJAA PEAHMUMATOAOTI M, 2015, 11; 5

www.reanimatology.com

35



36

DOI:10.15360,/1813-9779-2015-5-34-44
Problems of Anesthesiology

Ta6umnua 1. MeTo/pl npeMeJMKaIUK, AHECTE3UH U IOCJIE0IEPANMOHHOrO 00€300HBaHUs Y GOJIBHBIX C TOPAKAIbHBIMU
onepanusamu (n=116).

Table 1. Methods of premedication, anesthesia and post-operative analgesia in patients with thoracic operations
(n=116).

Stages Methods of analgesia in groups
{st 9nd 3rd
Premedication Promedol 20 mg, dimedrol 10 mg, Promedol 20 mg, dimedrol 10 mg, Promedol 20 mg, dimedrol 10 mg,
atropine 0,5 mg, nevofam 20 mg nevofam 20 mg, ketonal 100 mgim  nevofam 20 mg, ketonal 100 mg im
Anesthesia Combined general anesthesia Isoflurane 0.8—1.0 vol% Isoflurane 0.8—1.0 vol%
maintenance isoflurane or halothan 1,5—2 vol% Analgesia: IPA + fentanyl Ketamine 0.8 mg/kg to block

fentanyl 5—8 mcg/kg/hr
0.04 mg/kg/hr

moments of operation NMDA receptors
Analgesia: PVB + fentanyl
in the most traumatic
moments of operation
PVB: bupivacaine 0,25% —
25—50 mg every 5—6 hours

Morphine 30—40 mg/day im IPA: lidocaine 0,2% — 200 mg
every 3—4 hours (or bupivacaine
0.25% — 50 mg every 5—6 hours) (or lidocaine 1% — 200 mg
NSAID: ketonal 300 mg/day im NSAID: ketonal 300 mg/day im

Morphine 10 mg im (as appropriate) Morphine 10 mg im (as appropriate)

Post-operative
analgesia

Note (upumeuanue): Stages — craauu; methods of analgesia in groups — metonbr 06e36oauBanus B rpynnax; Premedication — npe-
menukanust; Anesthesia maintenance — noazep:kanue anecresuu; Post-operative analgesia — nocseonepannontnoe 06e3601uBaHue;
Groups — rpymmsr (for Tables 1—9, nast Tabuir 1—9). Promedol — npomenosn; dimedrol — aumenpour; atropine — atpornu; nevofam
— nesodam; ketonal — keronas; fentanyl — denranus; arcuronium — apkyposuit; morphine — mopdus; ketamine — xeramus; lido-
caine (or bupivacaine) — nugokann (uiau 6ynusakaun). Combined general anesthesia isoflurane or halothan — kom6unupoBanHas
obmiast arecresus ¢ npuMerenreM uaodiiopana uin rajotana; Analgesia — ananrernyeckuii komnonent; IPA (intrapleural analge-
sia) + fentanyl in the most traumatic moments of operation — uHTpameBpasbHas aHaITe3UsA + GOMOCHOE BBeeHNe (HEeHTaHUIA B
Hanbosiee TpapmMaTuuHbie MoMeHThI oneparuit. NSAID (nonsteroidal anti-inflammatory drug) — mecrepouambie IpOTHBOBOCITANM-
tesbible mpenaparsl; to block NMDA (N-metil D-aspartat) receptors — 6iokana N-metua D-acriaprar perienitopos; PVB (paraver-
tebral block ) — napasepreGpanbhas 60kana; mg — Mr; im — B/M; vol% — 06%; mcg/kg/hr — mxr/kr/4; mg/kg/hr — mr/kr/4ac;

mg/day im — Mr/cyT B/M; every — Kask/blil; hours — yacwr; as appropriate — 1o Tpe6OBaHUIO IPU HEOOXOIUMOCTH.

JIpOMa B IOCJIEONEPAIIMOHHOM TI€PHOJIE CTPAAAIOT OT
30 10 75% nanueHToB, IPUYUHOI 3TOro 6OJEBOro CUH-
JIPOMa SIBJISIIOTCS TIepeHeCceHHbIe paHee OllepPaTHBHbIE
BMenraresnbeTsa [12, 13].

AHecTe3nosiorndeckoe obecrederue oneparmii
Ha OpraHax TPYAHON KJIETKH, HECMOTPSI HAa MHOTO-
YUCJIEHHbIE UCCIeJOBAHUS B 9TOM 001aCTH, OCTAETCS
aKTyaJbHOU IPO0JIEMOil COBPEMEHHOI aHECTE3 OO0
run. MI3BeCTHO, 4TO Olepaiuy Ha OpraHax rpyaHOM
KJIETKU SIBJSIOTCS OQHUMU U3 HarboJjiee TpaBMaTHy-
HBIX, TaK KaK JIMCTKU BUCHEPATbHBIN U HapUeTab-
HbIN [1JIeBPbI GOraThl HOIMIIENTUBHBIMU PELEIITOpa-
MU, 6oJiee TOro, KaK IIPaBUIIo, OllePalUU IIPOBOASTCS
C BBIKJIIOYEHUEM M3 BEHTUJISIIIUUA OJHOTO JIETKOrO U
MOTYT TPeOOBATh IJTUTEIBHOTO IIMPOKOTO BCKPBITHS
MIPOCBETA JBIXATEBHBIX MyTEH, UTO CAYKUT MPUIH-
HAMU WHTPAONEPAIIMOHHBIX HapPyIIeHUIT razoob6Me-
Ha, JIeTOYHOI U cUCcTeMHON reMouHamMuku [14].

ITesb nccienoBanms — pazpaboTKa CXeM MYJIb-
TUMOJAJIbHOW aHeCcTe3un ¢ OIeHKON uX 3(DheKTnB-
HOCTH IIPU 9KCTPEHHDBIX TOPAKAJbHbBIX OIEPATUBHbBIX
BMeIlaTeIbCTBAX Pa3IMYHON TPaBMATUYHOCTH.

Marepuan u MeTObI

B uccaenosanue 6o Braodenbl 116 60abHBIX, KO-
TOPBIM B 9KCTPEHHOM MOPSIIKE ObLIN BBIIIOJHEHbI OIepa-
THUBHBIE BMEIIATEJILCTBA TI0 MMOBO/LY TPABM I'PYTHON KJI€T-
k1. BosibHbIE pa3jiesieHbl Ha TP TPYIIIbI B 3aBUCUMOCTH OT
MIPUMEHSIEMOTO METO/Ia AHECTE3UU U ITOCJIE0TIEPAITOHHOTO

operative gas exchange disorder and disturbances of
pulmonary and system hemodynamics [14].

Aim: to develop schemes of multimodal anes-
thesia in emergency thoracic operative interventions
and estimate their efficiency.

Materials and methods

116 patients who had emergency surgery due to chest
trauma were included into the study. Patients were divid-
ed into 3 groups according to the method of anesthesia and
postoperative analgesia (Table 1). There was no differences
in age, sex, trauma and type of surgery between groups
(Tables 2—4). Patients were estimated as ASA class [I—I11
E according to their physical conditions and characters of
revealed disorders.

To estimate the indices of central hemodynamics we
used EchoCG (Hitachi-500). We assessed mean arterial
pressure (MAP), total peripheral resistance (TPR), left
ventricle work index (LVWI), cardiac index (CI).
Monitoring of blood pressure (BP), heart rate (HR), elec-
trocardiography (ECG) and saturation (SpO,) were car-
ried out with the aid of Nihon-Kohden monitor (Japan).
The following indices were determined: acid-base status;
concentration of glucose and stress hormone (cortisol);
minute diuresis (MD); glomerular filtration rate (GFR);
tubular reabsorption (TR); temperature gradient; extuba-
tion time; quantity of narcotic analgesics used in intraop-
erative period.

Mean values, standard deviation, relative standard
deviation were calculated and Student's t test was used to
assess the significance of differences between groups . The
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Ta6auna 2. Pacnpeaeienue GOJbHBIX 0 MOy U BO3PACTY.
Table 2. Distribution of patients by sex and age.
Indicators Values of indicators in the groups Total
qst 9nd 3rd

Female, n (%) 10 (25) 11 (29.7) 14 (35.8) 35(30.2)
Male, 7 (%) 30 (75) 26 (70.3) 25 (64.2) 81 (69.8)
Total, (%) 40 (100) 37 (100) 39 (100) 116 (100)
Average age, M+m 37+2.2 37.2+2.7 34.7+2.2
Note (npumeuanue): Indicators — npusnaxu; Values of indicators in the groups — snadenus npusHakos B rpyinmnax; Female —
sxenmubl; Male — myskunmst; Total — Beero (for Tables 2—4; must Tabuui 2—4); Average age — cpefiHuii BO3pacr.
Ta6muua 3. Pacnpezeienne GObHBIX B IPYIIIAX 110 BHIIOJIHEHHbIM OIl€PAIUSIM.
Table 3. Distribution of patients according to performed operation.
Operation Number of operations in the groups Total

st 9nd 3rd
Thoracoscopy with elimination of posttraumatic hemothorax, pneumothorax, n (%) 13 (32.5) 7 (18.9) 7 (18) 27 (23.3)
Thoracoscopy with closure of injured parts of lung, bullas, 7 (%) 12 (30) 12 (32.4) 14 (35.8) 38 (32.7)
Thoracoscopy, atypical lung resection, n (%) 7(17.5) 5(13.5) 2 (5.3) 14 (12)
Total, n (%) 40 (100) 37 (100) 39 (100) 116 (100)

Note (npumeuanue): Operation — onepanmst; Number of operations in the groups — uncso onepanwuii B rpynmax. Thoracoscopy with
elimination of posttraumatic hemothorax, pneumothorax — Topakockomnust ¢ JUKBUIAIMEN TOCTTPABMATHYECKOTO F€MOTOPAKCA,
nueBmoropakca. Thoracoscopy with closure of injured parts of lung, bullas — Topakockonus ¢ yumBanuem moBpesKAEHHBIX YYaCTKOB
nérkux, 6ymr. Thoracoscopy, atypical lung resection — Topakockonust, aTUITMYHAS PE3EKIUS JETKOTO.

TaGavua 4. Pacnpenenenue GOJMbHBIX 10 XapaKTepy TPaBMbl IIPU DKCTPEHHBIX TOPAKAJbHBIX ONEPATHBHBIX BMelIa-
TEJNbCTBAX.
Table 4. Distribution of patients by character of trauma in emergency thoracic operations.

Trauma character Number of patients in the groups Total
{st 9nd 3rd

Closed chest injury + ribs fracture + pulmonary contusion, 7 (%) 6 (15) 7 (19) 5(13) 18 (15.5)

Ruptures of cysts, bullas, 7 (%) 12 (30) 16 (43.2) 20 (51.2) 48 (41.3)

Stabbing and cutting wounds, 7 (%) 14 (35) 6 (16.2) 8(20.5) 28(24.2)

Closed chest injury + ribs fracture + lung injury, n (%) 8 (20) 8 (21.6) 6(15.3)  22(19)

Total, n (%) 40 (100) 37 (100) 39 (100) 116 (100)

Note (npumeuanue): Trauma character — xapaxrep Tpasmbr; Number of patients in the groups — unciio Gosbrbix B rpynmax. Closed
chest injury + ribs fracture + pulmonary contusion — 3akpbITass TpaBMa TPYJIHOU KJICTKHM + TepesgoMbl pebep + ymub Jerkoro.
Ruptures of cysts, bullas — paspsisbi kuct, 6y, Stabbing and cutting wounds — kosoro-pesanubie panenust. Closed chest injury +
ribs fracture + lung injury — 3akpbITas TpaBMa rpyAHO KIETKH + 11epesoMbl pedep + MOBPexkAeHUE JErKoro.

obesbosmBanus (tabu. 1). Ilo Bospacty, moJy, XapakTepy
orepaIliii U XapakTepy TPAaBMbI GOJIbHBIE TPEX IPYIII Pas-
snuuii He uMenu (taba. 2—4). Tlo dhusnueckomy cocrosi-
HUIO M XapaKTePy BBISBJIEHHBIX PACCTPOICTB GOJIbHBIE OT-
nocuynch Ko [T—I1T E kmaccy mo ASA.

Mertoj TpeMeIMKAINN. aHECTE3UU U MTOCTe0Teparu-
OoHHOTO 06e360/MBaHUsT Y GOJIBHBIX, MOABEPTIIIXCST TOPA-
KaJIbHBIM OIIEPATHBHBIM BMEIIATEIbCTBAM, ITPE/ICTABIIEH B
TabuL. 4.

Jln1s1 omieHku ToKasaTeselt IeHTPaTbHOIN TeMOANHAMNI-
ku ucnosibzosaaun IxoKI' (Hitachi-500). Oupexensiin
cpennee aprepuanbhoe aasienue (Allcp), obiee nepude-
puueckoe cocymucroe conpotuBienue (OIICC), unmexc
paGotsl Jiesoro skeayaouka (MPJIK), cepaeunblii unmexc
(CN). Monntopusr aprepuanbaoro aasyienust (A/l), gac-
ToThI cepaednnix cokpaiiennii (YCC), aekTpokapauorpa-
duro (IKT), nysnbcokcumerpuio (SpO,) ocyliecTBisINn
npu nomomu Morutopa Nikon-Kohden (Anonus). Boum
M3MepEeHBI: TIOKA3aTeln KUCJIOTHO-OCHOBHOTO COCTOSTHUSI

difference between variables was considered significant at
P<0.05.

All investigations were performed during following
stages of the operation:

Intraoperative period (investigation stages):

1st stage — Baseline (before anesthesia)

2nd stage — After block (for thoracic patients)

3rd stage — After tracheal intubation

4th stage — Traumatic moment of operation

5th stage — End of operation.

Results and Discussion

At initial stage there were no any significant
differences in hemodynamics indices between
groups, all patients felt the same pain due to the trau-
ma and the injury of thoracic cage. ABB indeces of
patients of three groups at initial stage of the study
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Ta6muua 5. lunamuka nokasareneit KOC 1 ra30Boro cocraBa BEHO3HOW KPOBU B MHTPAOI€PALHOHHOM 1iepuoze, M+m.
Table 5. Dynamics of blood gases of venous blood in intraoperative period, M*m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th
pH 1 7.471£0.002 7.472%0.002 7.383%0.008 7.3724+0.005 7.382+0.007
2 7.462+0.003 7.342+0.006 7.372+0.006 7.371£0.007 7.371£0.008
3 7.471£0.002 7.371£0.007 7.351+£0.008 7.352+0.004 7.421+0.030
pCO,, mmIig 1 58.4%14 584214 32546 36.824.1 35.8%5.7
2 57.84+3.6 40.5+2.3#* 34.6+3.8 36.4+3.2 34.842.1
3 59.5£3.2 38.7+£2.5%%% 36.3£5.1 33.8t4.4 35.9+3.3
pOy, mmHg 1 51.3+2.3 51.3+2.3 95.8+3.8 97.5+2.7 96.9+3.9
2 50.1+3.7 75.7+5.8%% 98.2+2.5 96.9+3.8 97.3+2.4
3 52.8+4.7 77.8+5.3#%% 98.7£1.3 98.2+t1.4 98.7£1.5
BE, mmol /I 1 -3.212+£0.002  -3.232+0.002 1.041+0.001 1.431+0.004 1.122+0.003
2 -3.342£0.004 -2.521+0.008#* 1.242+0.001 1.342+0.005 1.231+0.001
3 -3.251+£0.005 -2.741+0.004** 1.132+0.002 1.213£0.004 1.342+0.006

Note (npumeuanue): Indicators — nokasarenu; Values of indicators during the study — sHauenus noxasareseii B mpoiecce rccsue-
nosanus (for Tables 5—9; as Tabui 5—9). P<0,05: # — comparison with previous stage of the study — 1o cpaBHeHUIO ¢ HCXOAHBIM
aranom; * — comparison of the 15t and 2nd groups — npu cpaHennn gaHHBIX 60JMBHBIX 1-if 1 2-i rpymmm; ** — comparison of the 1st
and 3rd groups — 1npu cpaBuenuu ganubX 60abHBIX 1-i 1 3-i rpymiL.

(KOC); xoHmeHTparus rIoKo3bl, KOHIIEHTPAIUS TOPMOHA
crpecca (KOPTU30.1); MUHYTHBIHA Anypes (M/1); kiay6ouko-
Bag punbrpaius (KD); kananbiesas peabeopbuus (KP);
TeMIIepPaTyPHbII TPAJUEHT; BPeMsI 10 SKCTYOAluK TPaxeu;
pacxo/l HapKOTMYECKUX AHAJITETUKOB B MHTPAOICPAIMOH-
HOM TIepHO/I€.

[Tosyuennble JaHHbIE COXPAHSJIM B MAMITH TIE€PCO-
HaspHOTO KoMmmbioTepa (tipoiteccop PENTIUM 1V). Ber-
YHICISITA cpefiHee apudMeTnyeckoe 3Hadenne (M), cran-
napTHyo  omubKy (m), OTHOCUTEJbHbIE BEJIUYKHBI,
kpurepuil CrbiogeHra (£) U BeposTHOCTb ommbku (p).
Paznnanst cpeiHix BeJIMIMH CYUTAIN JIOCTOBEPHBIMU TIPU
ypoBHe 3naunmoctu p<0,05.

BrlmeykazaHHbIe MCCIE0BAHNS TIPOBOINIIN B MHTPA-
OTIEPAIIMOHHOM TIEPUOJIe HA CIIEAYIONINX dTaIax:

1. wucxox (10 HaYasIa aHeCTe3Un);

HOCJIe BBITIOJHEHUsT OJI0KAJIbL,
nocJie MHTYOaluu Tpaxeu;
TPABMATUYHBIII MOMEHT OTIEPAIHY;
OKOHYAHNE OTIEPAITHH.

G W

PesyibraThl U 00CyK/IEHHE

Ha ncxomroM aTame mccaeoBaHNUs 3HAUNMBIX
pasINuMii B TIOKA3aTessIX TeMOJMHAMHUKU MEXKITY
TPYNIIaMi He BBISIBIEHO — BCE OONBHDBIE OILYIIAIIH
PaBHOCWIBHYIO GOJIb B pe3yJbTate TPaBMBI U TO-
BpexieHns rpynHoro kapkaca. [lokazarenn KOC y
GOJTBHBIX 3-X TPYII Ha UCXOTHOM 3Tare MCCae0Ba-
HUS CBUJIETETbCTBOBAIN O SIBIEHUH PECTTMPATOPHOTO
aIy/103a KOMITEHCHPOBAHHOTO XapaKTepa, YTo, BO3-
MOJKHO, GBITO CBSI3aHO ¢ OOTEBBIM (DAKTOPOM H, COOT-
BETCTBEHHO, OTPAaHMUEHNEM [IBIXaHW H3-3a TEPeso-
Mma pebep (tabir. 5).

Ha 2-m arare, caumast 60J1eB0ii hakTop myTeM
npumenenus VITA u IIBbB u paspemias tem cambim
YMEPEHHYIO <«OTPAHUYEHHOCTh» JBIXaHUS, YHAAI0Ch
TOOUTLCST HOPMAJTM3AIMK OCHOBHBIX TMOKasaTeseit
remognHamuku 1 KOC. Ilpu cpasaenun 1-it u 2-it
TPYTI BBISIBUJIN, YTO MOKazareab AJlcp OB mocTo-

showed respiratory acidosis of compensated nature
and it was probably connected with the pain and
breathing limitation due to ribs fracture (Table 5).
At the 2nd stage the goal was to normalize the
main indices of hemodynamics and ABB by relieving
the pain by TPA and PVB, thus resolving moderate
breathing limitation. Comparing 15t and 2nd groups
we revealed that BP was higher by 19% and HR was
higher by 23.7% in patients of the 15t group (Table 6).
LVWI was higher by 26.4% and TPR was higher
by 11.9% in patients of the 15t group. When comparing
15t and 314 groups the following results were revealed:
BP mean was significantly higher by 19.2%, and HR
was higher by 21.5% in patients of the 15t group.
Reducing HR in 34 group led to improving the heart
performance. It manifested by the increase in EF by
21.2% and improving of IVWT by 26.4% compared to
patients from the 15t group. TPR was higher by 12.9%
in patients of the 15t group than in the 3'd group.
Compared to the 15t group, glucose concentra-
tion was reduced by 34.4% in the 20d group by 38.3%
in the 31d group. Cortisol concentration was reduced
by 24.9% and 23.4% in the 2nd and 3rd groups,
respectively, in comparison with the 15t group. At
traumatic moments of operation in both groups (in
which we used the combination of general anesthesia
with PVB and TPA) hemodynamic indexes remained
stable. In the 15t group with isolated general anes-
thesia the increases in BP by 26.8% and HR by
38.5% in comparison with the 2nd group were
revealed. CI in the 15t group was higher by 20.5%
compared to the 20d group. When comparing 15t and
3rd groups we observed the increase in BP by 36.8%
and HR by 41.4% in the control group. EF was lower
by 14.6% in the 1t group than in the 20d group.
While comparing the 15t and 3td groups, this index
was higher by 14% in the 3td group. LIVWT in the 15t
group was increase by 72.5% compared to the 3rd
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BOHPOCI)I AHECTE3MOAOTIUN

Ta6muua 6. /luHaMuKa noKasareseil reMOJANHAMUKH Y GOJIbHBIX B MHTPAOIEPAIMOHHOM nepuoe, M+m.
Table 6. Dynamics of hemodynamics indices in patients in intraoperative period, M+m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th
BP, mmHg 1 160.2+2.8 160.4+2.3% 140.4+3.3#* 165.5+3.1#* 130.3+£2.3#
2 162.5+4.1 125.4+3.3# 120.3+2.4 125.3+2.4 124.2+3.2
3 159.2+3.2 128.6+2.5#** 118.4+2.6** 120.4+2.5%* 117.3+1.6%*
BPdias, mmHg 1 100.3+£1.9 100.8+£2.0% 98.4+1.4* 105.1+£2.1% 90.1+1.4%%
2 102.6+1.1 89.3+1.3# 80.3+1.6 85.4+1.8%** 80.5+1.2
3 98.4+1.0 87.4+1.2#%* 78.5+1.4#%* 75.3+1.7%* 73.2+£1.3%*
BPmean, mmHg 1 120.2+2.5 120.6+2.6* 112.4+2.4%* 125.2+3.1#% 103.5+2.1#
2 122.5+3.3 101.3+2.2# 93.6+1.2 98.7+1.8 95.0+2.0
3 118.6£3.0 101.3£2. 1#%* 91.8+1.3** 90.3+1.6%* 87.9+1.1%*
HR 1 120.7+3.1 120.5£3.1* 110.3+3.0* 115.3£2.1* 94.6+2.1#*
2 118.5+2.2 97.4+2.5% 85.4+2.9# 83.2+1.7 80.4+2.0
3 122.3+3.0 96.3+2.4#%* 88.4+1.5%* 81.5+1.5%* 75.6+£1.4%*
Ejection fraction, % 1 51.5+1.5 52.3+1.7* 55.8+1.3* 55.1+1.5% 59.6+1.4
2 54.9+1.7 62.6+1.8% 65.2+1.6 64.5+2.1 65.3+1.8
3 53.841.5 63.4+2.0%%* 65.1+1.9** 64.1£1.9** 65.4+2.0
CI, ml/min/m? 1 4.0+0.2 4.1+0.3 3.9+0.1* 4.1+0.1% 3.6+0.1#
2 4.2+0.3 3.90+0.09 3.3+0.1# 3.4+0.1 3.310.1
3 4.3+0.3 3.9+£0.4 3.7£0.1%** 3.30+0.09#** 3.1£0.1%*
LVWI, kgm/m? 1 6.5+0.2 6.7+0.2* 5.9+0.3* 6.9+0.3%* 5.0£0.1#%
2 6.9+0.9 5.3+0.3% 4.2+0.2% 4.5+0.2%** 4.2+0.1%%*
3 6.9+0.5 5.3£0.2#%* 4.6£0.1#%* 4.0£0.1#%* 3.7£0.1%*
TPR, dynecm” 1 1409.5+46.5  1359.4+40.6* 1328.2+36.3 1424.4+41.6  1339.1£29.4
2 1354.3+38.1 1214.5+35.6% 1329.0+39.7*** 1341.5+38.1 1316.5£25.7
3 1298.1£63.3  1203.5£35.7** 1148.5£43.6** 1259.6+37.8*%* 1303.2+34.8

Note (nmpumeuanue): BP, mmHg — A/lc, mm pr. c1.; BPdias, mmHg — A/lx, mm pT. ct1.; BPmean, mmHg — A/lcp, MM pT. CT.;
HR — YCC B mun; Ejection fraction — ®B; CI,ml/min/m* — CU, mu/mun/m* LVWI, kgm/m* — UPJIK, xkrm/m% TPR,
dynecm® — OTICC nunecm” (Refer to Materials and methods for definitions — ¢cm. Marepuasbl u METOABI [T OSACHEHMS).
P<0,05: # — in comparison with previous stage of the study — no cpaBHenuIo ¢ IpeAbAYIIUM 9TAllOM HCCIE0BaHKA; * — com-
parison of patients of the 15t and 2nd groups — npu cpaHenuu ganHbIX 6oabHBIX 1-if 1 2-ii rpynm; ** — comparison of patients
of the 15t and 3rd groups; — npu cpaBHennn ganubX 60abHBIX 1-it 1 3-if rpymni; *** — comparison of patients of the 2nd and 3rd

groups — IpH CPpaBHEHUU AaHHBIX GOJBHBIX 2-i U 3-ii rpyIL.

BepHo Boite Ha 19%, YCC — na 23,7% y naiuenTos
1-it rpymmst (Tabir. 6).

Boicokag YCC orpaskanach Ha DB, xotopas
MMeJia JJOCTOBEPHYIO PasHUIly U Oblia Bbilie B 1-if
rpymre #a 19,6%. ITokazarens MPJIJK 6bu1 Boitire Ha
26,4%, a mokaszarenb OIICC Gbui Boimre Ha 11,9% y
6osbHbIX 1-it rpymmbl. [Tpu cpaBrenun 1-if u 3-it
TPYII BRIABUIM ciaenytoniee: A/lcp 10cTOBEPHO BBI-
mre wa 19,2%, YCC — ma 21,5% y nanuentoB 1-ii
rpynmbl. Ymenbineane YCC B 3-11 rpyrime mpuBeso K
VIIYUIIEHUIO TTPOU3BOUTENBHOCTH CEP/IIA. DTO MPO-
SIBJISIIIOCH B yBesmdenuu nokazatenss OB na 21,2%,
yayunenuio nokaszaresst IPJIK wa 26,4% B cpaBhe-
nuu ¢ nanuentamu 1-i rpynubt. ITokasarens OIICC
6o1 Boitire Ha 12,9% y 60bHBIX -1 TpyTIIBT B cpaB-
HeHunn ¢ 3-i1 rpynmnoil. [lokaszaresp KoHIleHTpanuu
[JIIOKO3BI BO 2-11 rpyTine cHmxkaics Ha 34,4%, a B 3-it
rpymie Ha 38,3% B cpaBHenuu ¢ 1-ii rpymnmoiit. [Toka-
3aTeJib KOPTHU30JIa JIOCTOBEPHO CHIZKAJICS B CPETHEM
Ha 24,9% B 3-it rpyme, u #Ha 23,4% BO 2-ii TPyIIIIE, 110
cpaBHeHmIo ¢ 1-# rpymnmoi. B TpaBMaTHUHBINT MOMEHT
OIepaTUBHOIO BMEIIATEIbCTBA, B 00EHX IPYIIIAX, TIe
HpUMeHsII coueTanue obuieil anecresuun ¢ [1IBB u
NTIA, orMeyaan cTabUIBHOCTD FeMOJANHAMUYECKITX
nokazaresneil. B 1-it rpyrme ¢ mpuMeHeHNEM U30J1-
poBaHHOU 00IIeil aHecTe3ny HAOMIOIAIN JOCTOBEP-

group and by 53.3% compared to the 2nd group.
Comparing the 20d and 31 groups higher index (by
12%) in the 2nd group was revealed. CI index in the
15t group was 24.2% higher in comparison with the
2nd group. TPR had reliable difference by 13% while
comparing the 15t and 374 groups. Obvious reliable
changes were observed in glucose and cortisol con-
centrations at traumatic moments of the operation.
Glucose concentration was higher in the 15t group by
44.8% than in the 2nd groups, and by 48.6% than in
the 3rd group. Cortisol concentration in the 15t group
was 62.5% higher than in the 20d group, and in com-
parison with the 3d group — by 68.4% (Table 7).
Temperature gradient during intraoperative
period is shown in Table 8. After all three groups
patients were admitted to the operation theatre, skin
temperature appeared lower by 0.47°C than normal
temperature, and it was associated with trauma, pain
and peripheral vasospasm. Temperature gradient was
higher by 0.5°C than normal one due to homeostasis
compensation and integrity of internal possibilities
of the organism. Comparing temperature gradient
between the 15t and 20d a reliable difference by 15.5%
was revealed, and by 32.2% between the 15t and 3rd
groups that proved the adequacy of anesthesiological
protection of the patient by multimodal anesthesia.
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Ta6umua 7. [IliHAMUKA KOHIIEHTPAIMH TTHOKO3bI M KOPTH30JIa Yy O0JIbHBIX B MHTPAONEPALMOHHOM Niepuoje, MEm.
Table 7. Dynamics of glucose and cortisol concentrations in patients in intraoperative period, M*m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th

Glucose, mmol /1 1 151+1.4 15.4%0.6* 18.2+0.7#* 10.5£0.6%* 6.7+0.2%*

2 14.3+1.1 10.1+£0.6% 6.9+0.7# 5.8+0.2# 5.6+0.1

3 14.3+1.2 9.5+0.5%** 6.6:£0.4%** 5.4+(.3#%* 5.4+0.3%*
Cortisol, nmol/1 1 845.4+35.1 842.1+33.3* 752.4+38.3* 722.4+33.4%  623.4+33.2%*

2 853.2+42.4 644.3+39.1# 521.1£35.2# 444.3+45.4% 422.2+38.7

3 893.3+26.6  632.2+36.4#** 528.2+27.1#%* 428.8+32.6%** 3987+252%*

Note (npumeuanue): Glucose, mmol/L — rimokosa, mmoub/i1; Cortisol, nmol /L — koprtusou, uMoub/i . P<0,05: # — in comparison
with previous stage of the study — no cpaBHeHUIO ¢ IpeABIAY UM dTATIOM HccaeoBanust; * — comparison of patients of the 15t and

2nd groups — npu cpaBHEHMIO JAHHBIX GONLHBIX 1-if u 2-if rpymn;
— comparison of patients of the 2nd and 3rd groups — npu cpaBHeHUU ¢ AAHHBIME

CPaBHEHUU JaHHBIX OOJbHBIX 1-if 1 3-it rpyrm; ***

6oJbHBIX 2-i1 1 3-if rpymIL.

noe noseimierre Allcp Ha 26,8% n UHCC Ha 38,5% B
cpaBHeHun co 2-if rpymnmoi. [Tokazatens CU B 1-it
rpymie O0but Boite Ha 20,5%, 10 cpaBHEHUIO cO 2-i
rpymmoit. Ipu cpaBHerun 1-it u 3-if rpymm, HabJIO-
namu iosbitienne A/lcp Ha 36,8%,a YCC Ha 41,4% B
rpymie 1. [Tokazatesns @B npu cpaBuerwu 1-it u 2-it
IpyIIbI, OKazasics Huske Ha 14,6% B 1-it rpymie. [Tpu
cpaBuennu 1-it u 3-if Tpynm GLIIO BLISIBJIEHO, YTO
JIAHHBIN TTOKa3aTesb OKa3ascs Hiske B 1-1 rpyime Ha
14%. Ilokazareas PJIJK B 1-it Tpyrie «pearupo-
BaJI» IOCTOBEPHLIM MOBLINIeHNeM Ha 53,3% B cpaB-
HEHUWU cO 2-1 TPYNIIOH, a TPU CPAaBHEHWH € 3-1i TPYTI-
IIOH, 3TOT IOKaszaTeab ObLI Bblme Ha 72,5%.
CpaBHuBast Tpynibl 2 U 3, OTMETUJIN JOCTOBEPHOE
nossiiiene rokaszaresst UPJIZK na 12% Bo 2-ii rpy1i-
ne Gompubix. ITokasatens CU B 1-it rpymme ObuI, B
cpaBHeHWM ¢ 3-11 rpymmnoi, na 24,2% uuxe. [lokasa-
tenb OIICC npu cpaBuennu rpynn 1 u 3 umen mo-
croBepuyio pasauity B 13%. JloctoBepHble nsmerne-
HUST OTMEYaJu TIPU CPaBHEHWHU KOHIIEHTPAIUU
[JIIOKO3Bl U KOPTU30Ja B TPABMATUYHBIA MOMEHT
OTIepaTUBHOTO BMeIaTelbecTBa. [lokazaTesib TIIOKO-
3Bl OBLT HIZKE BO 2-U rpyime Ha 44,8%, 1o cpaBHe-
Huto co 1-it rpynmoit. [Ipu cpaBaennn rpynm 1 u 3
OBLIO BBISBJIEHO, YTO IOKa3aTelb KOHIIEHTPAI[UU
[JIFOKO3bI ObLI HIDKE B 3-i1 rpyiime Ha 48,6%. TTokasa-
TeJb KOHIIEHTpaIlK KopTusosa B 1-it rpymie Gbix
BhIie Ha 62,5%, M0 CpaBHEHUIO €O 2-U IPYMION, a
[pU cpaBHEHUU ¢ 3-1i rpymmoit — Ha 68,4% (tabir. 7).

J/luHamMuKa ToKasaTessl TeMIIEpaTypHOTO Ipa-
JieHTa npecrasie B tabmuie 8. Tocie moctyiuie-
HUSI BceX OOJIbHBIX B OTIEPAI[HOHHYT0, KOKHAsT TeMIIe-
paTtypa okasajach Hizke HOpMbl Ha 0,47°C, uTo ObLIO
CBSI3AHO C TPaBMOM, 6OJIEBOH NMITY ThCAIIHEN U TIEPH-
(heprueckum BazocnazmoM. TeMriepaTypHBIN Tpain-
ent mpesbiman Hopmy Ha 0,5°C, 3a cueT KOMIIEHCa-
UM TOMEOCTa3a W COXPAHHOCTH BHYTPEHHUX
BO3MOKHOCTel opraHuama. CpaBHeHUe MOKa3aTeJs
TEMIIepaTyPHOTO TPalueHTa MEXK/ILY TPYIaMH TIOKa-
3aJ10, JIOCTOBEPHO, YTO PasHuIa Mexmay 1-it m 2-ii
rpynnamu coctaBmia 15,5%, a mexmy 1-it m 3-it
rpymmamu — 32,2%, 4To TOBOPHIIO 00 aeKBaTHOCTH

#* — comparison of patients of the 1t and 3rd groups — npu

Temperature gradient was higher by 14.5% in the 2nd
group than in the 3rd group. At the 4th stage of the
study, the comparison of temperature gradient
showed reliable difference of 37.3% between the 15t
and 27d groups, and of more 50% between the 15t and
3rd groups. Integrity of temperature gradient in the
2nd and 3rd groups showed the internal integrity of
homeostasis.

By the end of the operation, temperature gradi-
ent was 44,6% higher in the 15t group in comparison
with the 2nd group. Comparison of the 15t and 3rd
groups revealed reliable difference of 52,6%.

The examination of the excretory function of
the kidneys in intraoperative period revealed the fol-
lowing. In the 15t group there was a reduction of
renal excretory function during the whole intraoper-
ative period (Table 9). Using regional blocks as a
part of multimodal anesthesia in the 1st and 2nd
groups led to gradual improvement of renal excreto-
ry function only at the 3'd stage of the study. MD in
the 15t group was 15.2% lower than in the 20d group
and by 20.82% than in the 374 group. GFR was 13.2%
lower in the 15t group compared to the 3'd group. TR
values data did not provide reliable differences
between groups. During the 4th stage, MD values
were 41.6% higher versus the 3t group and 23.6% in
the 20d group. GFR improved in the 3'd group by
24,3% than in the 15t group. In the 20d group GFR
increased by 13.4% in comparison with the 15t group.
In the end of the operation, MD and GFR in the 1st
group were the same as the previous stages of the
study. MD was 32.1% lower in the 15t group than in
the 3rd group, and GFR — by 22%. In the 2nd group
MD was 21% higher, GFR was 16.6% higher than in
the 15t group.

Combined use of general anesthesia and TPA in
the intraoperative period in the 20d group patients
allowed to reduce consumption of fentanyl by 30%.
Combined use of PVB and general anesthesia in the
3rd group patients allowed to reduce consumption of
fentanyl by 58% compared to the control group. In
the group with PVB + general anesthesia fentanyl
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BOHPOCI)I AHECTE3MOAOTUNM -
Tabauua 8. /luHaMuKa TeMIeparypbl M TEMIEPATYPHOIO IPAJMEHTa B HHTPAOIIEPAIIUOHHOM [IEPHO/IE IPU TOPAKAIBHBIX
OIlePaTHBHBIX BMeUIATeIbCTBaX, MEm.

Table 8. Dynamics of temperature and temperature gradient in intraoperative period in thoracic operative interven-
tions, M+m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th

t skin, °C 1 36.23+0.11 36.21+0.24 36.32+0.13 36.12+0.12 36.11+0.23
2 36.22+0.13 36.72+0.13 36.61+£0.24 36.42+0.13 36.51+0.12
3 36.22+0.12 36.63%0.26 36.72+0.14 36.71£0.09 36.72+0.25

t rectal, °C 1 37.22+0.09 37.22+0.23 37.13+£0.22 37.14+0.13 37.14+0.26
2 37.34+0.04 37.31£0.14 37.22+0.14 37.13+£0.24 37.15+0.22
3 37.35+0.07 37.32+0.16 37.34+0.25 37.22+0.21 37.24+0.15

Temperature gradient, °C 1 1.01+0.02 1.04£0.05**  0.82+0.03*;** 1.03+£0.03*;**  1.12+0.03**
2 1.03+0.01 0.62+0.02* 0.71 £0.02 0.75+0.04 0.62+0.04
3 1.10+0.04 0.74£0.03%;***  0.62£0.01***  0.54+0.02***  (.53+0.02%**

Note (npumeuanne): skin — koxnas; rectal — pexranbaas; Temperature gradient — temueparypabiii rpaguent. P<0,05: * — compar-

ison with previous stage of the study — 1o cpaBHEHMIO ¢ TIPEBIYIIIM 3TATIOM HCCJIe0BAHMUS;
— comparison of the 15t and 3td groups — npu cpaBHeHNN TaHHBIX

groups — NpU CPaBHEHNU AAHHBIX GOJBHBIX 1-if 1 2-1f rpymmm; ***

GoubHBIX 1-if U 3-if rpymiL.

#* — comparison of the 15t and 2nd

Ta6.7mua 9. I[I/[HalelKa MoKasaTeJei BbIZ[eJIHTeJIbHOﬁ (l)yHKI.lI/II/I IOYEK IPHU TOPAKAJbHBIX OIIEPAaTUBHBIX BMEIIATEJIbCT-

Bax, M+m.

Table 9. Renal excretory function in thoracic operative interventions in intraoperative period, M+m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th
MD, ml/min 1 0.71+0.03 0.72%0.04 0.72£0.03* 0.72+0.02* 0.76£0.03*
2 0.72+0.02 0.79+0.02 0.85+0.01 0.89+0.04 0.92+0.01
3 0.81+0.01 0.83+0.03 0.91+0.02%** 1.02+0.01** 1.12+0.04**
GF, ml/min 1 77.5£2.5 78.3£1.3 80.2+2.5 80.4+1.4* 81.6+2.4*
2 78.2+3.2 78.4%+2.1 82.2+2.2 91.2+1.2 95.2+2.2
3 77.6x1.4 79.7+2.3 92.4+2.2%* 100.0+2.2%* 104.5+2.1%*
TR, % 1 98.4+1.4 98.3+1.4 97.4+0.3 97.8+1.3 99.2+1.5
2 98.2+1.2 97.6+£0.2 98.2+1.4 98.5+0.4 98.8+0.8
3 97.8+1.3 98.4+0.3 98.4+0.6 98.5+0.6 98.4+1.2

Note (npumevanune): MD, ml/min — M/I, ma/mun; GE, ml/min — KO, mu/mun; TR — KP. P<0,05: * — comparison groups 1 and 2 — npu
CpaBHEHUM JaHHBIX GOMIBHBIX 1-i 1 2-if rpyrm; ** — comparison groups 1 and 3 — cpaBHeHny JaHHbIX GOJIBHLIX 1-if 1 3-ii rpyrL.

AHECTE3MOJIOTUYECKON 3aIMUThI HA (hOHE MYJIBTUMO-
narbHON aHecte3ww. [Ipu cpaBHeHUM TemmepaTyp-
HOTO TpajiieHTa Bo 2-it u 3-if rpyrmnax ObLI0 BbIsSIBJIE-
HO, YTO BO 2-i TpynIiie OH JOCTOBEPHO BBINIE HA
14,5%. CpaBHenue IOKa3aTessi TEMIIEPATYPHOTO
rpajguenTa 1-i1 m 2-if rpymnm Ha 4-aTare uccJeaoBa-
HUSI TOKA3aJI0 0CTOBEPHYIO pasuuity 37,3%, a 1-it u
3-it rpymn — 50%.

K KoHITy omepaTHBHOTO BMeEIATEIbCTBA TIOKaA-
3aTesib TEMIEPATyPHOTO TpajueHTa ObLI HUXKE Ha
44,6% BO 2-i1 Tpyte mo cpaBuenuio ¢ 1-it. Cpasue-
Hue 1-if u 3-11 TPy BBISBUJIO IOCTOBEPHYIO Pa3HU-
iy B 52,6%.

B 1-ii rpyniie nanuenToB OTMEYIN CHUMKEHUE
(byHKIIMM TT0YEeK TMPAKTUIECKH HA BCEM TMPOTSKEHIH
uHTpaoneparontoro nepuoga (tabir 9). Ilpumene-
HUe PETHOHAPHBIX OJIOKAJ B COCTABE MYJIBTUMO/IA/Ib-
HOM aHecTe3uu BO 2-i U 3-I rpymniax [puBeo K Io-
CTEIIEHHOMY YJIYUNIEHUIO BBIIEIUTENbHON (DyHKIIMN
MOYeK JINITh K 3-y aTary uccienoBanus. [Tokazarennb
M/I B 1-ii rpyrte 6bu1 HEske Ha 15,2% 110 cpaBHEHUIO

consumption was less by 20% than in the group with
TPA + general anesthesia. Extubation time in the 15t
group was more by 43.5% than in the 20d group.
Extubation time in patients of the 3d group was less
by 57.4% than in the 15t group. Extubation time in
the 20d group was longer by 32.6% than in the 3rd
group demonstrating the efficacy of PVB as anal-
gesic component and shortening mechanical ventila-
tion due to decreased use of narcotic analgesics in
intraoperative period.

Previous authors studied transduction and per-
ception as components of the pain pathogenesis.
Gruzdev V. E., Gorobets E. S. (2011) showed the
possibility of the application of multimodal com-
bined anesthesia in patients with severe concomitant
respiratory pathology in different interventions of
lungs including pneumonectomy, typical resection,
chronic obstructive diseases of the lungs. All patients
had a surgery due to oncological pathology of lungs
(pneumonectomy, lobectomy, lung resection).
Combined multimodal anesthesia with application of
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co 2-it rpymmoi, u na 20,8% mo cpaBHenuio ¢ 3-ii
rpymmoit Gombabix. [Tokazarens KO 6oin mimke Ha
13,2% B 1-ii rpymme 1Mo cpaBHEHUIO ¢ 3-i TPYIIIOi
6osbHbIX. [Tokazarens KP H0CTOBEpHBIX pasinduii
Mexy rpynnamu He umest. Ha 4-m arane uccienona-
Hust okasaTesib M Ob11 Ha 41,6% Bbiiie B 3-if rpy1i-
e, u Ha 23,6% Bo 2-ii rpyiie GosbHbIX. [Tokazaresb
KO yayumrancs B 3-it rpymie na 24,3% 10 cpaBhe-
Huto ¢ 1-it Tpynmnoii GosbHbIX. Bo 2-ii TpyIie Takke
oTMevasoch mosbinienue mokazaresss KO 1o cpaBue-
uuio ¢ 1-it rpymnmoit xa 13,4%. K komity onepaTiBHO-
ro BMeraresibeTBa nokaszaresab M/ u KO B 1-ii rpy1-
1ie GOJIbHBIX OCTaBAJICSI HEM3MEHHBIM T10 CPABHEHUIO €
MPEBIIYIIUMU dTanamMu ucciaenosanus. [Ipu cpas-
nenuu 1-i n 3-i rpymn BbIABWIIM, YTO I[IOKa3aTellb
M/I nocroBepro Hike B 1-if Tpymme Ha 32,1%, a 1mo-
kazaresb KO — Ha 22%. Y 60JbHbBIX 2-if TPYIIIIBI [O-
kasaTteab M/JI 6o Beie Ha 21%, a nokaszarens KO
6bL1 Bhimre Ha 16,6%, ueM B 1-if rpytine GOJbHBIX.
Couerannoe NpuUMeHeHre 0o0Iell aHecTe3nur 1
WITA B VHTpaorepaiioHHOM Tiepriofe Y OOMBbHBIX 2-i
IPYIIIBI O3BOJIMJIO JOCTOBEPHO CHU3UTH MoTpediie-
nue ¢enranmia na 30%. CoderanHoe MpUMeHeHUe
IIBD u obriett anecte3un y GOTBHBIX 3-1 TPYIIIILI O3~
BOJIAJIO JIOCTOBEPHO CHUBUTH MOTpebieH e (heHTaHk-
Ja Ha 58% B cpaBHenuu c 1-if rpymmoit. B rpymie ¢
npumererrem IIBB + o0uieil aHectesnn, oTMedanin
cHmkenre norpebiennst dentanmia Ha 20%, yeM B
rpymie ¢ npumeHeHuem WIIA + obuieil aHecTesuu.
Bpewms 110 akcTyOariy tpaxeun B 1-if Tpyriie 1ocToBep-
HO TIPEBBINIAJIO TAKOBOE BO 2-11 rpyiiie Ha 43,5% 1 Ha
57,4%, B 3-ii rpynme. Bpems akcrybariuy Tpaxen st
GOJIBHBIX 2-if TPYIIIIBI B CPAaBHEHUH ¢ GOJBHBIME 3-I1
IPYIIIBI OBLIO JOCTOBEPHO MeHbIe Ha 32,6%, uTo 10-
kasbiBaeT adextuBHOCTL I[IBD Kak amanreTmaecko-
IO KOMIIOHEHTA M COKPAIlCHUS BpeMeHH PeObIBAHIS
Ha IBJI 3a cueT MeHbIIIero mpruMeHeH!s] HAPKOTHYeC-
KX aHAJITETUKOB B MHTPAOTIEPAITMOHHOM TIEPHOJIE.
AHam3 pe3yJbTaTOB HAYYHBIX HCCJIEIOBAHUI
MOKA3bIBAET, YTO PaHee aBTOPaAMH M3y4YaJllCh TaKHe
3BEHbsI MaToreHe3a OO/ KaK TPAHCAYKIIHS, MepIier-
1ust. [Ipu 9TOM MCIOIb30BANCH PA3IUIHBIE CPEJICT-
Ba M METOJIBI TIEHTPAJIBLHOTO ¥ PETHOHAPHOTO JIEHCT-
BWS, OJHAKO JIOCTOBEPHO JIOKa3aHHBIE METOIbI
MIEPUOTIEPATIIOHHON aHAJITE3NH U aHECTE3UH C BO3-
JIefiCTBUEM Ha BCe 3BEHbsl TaToreHesa 0oJsin (TpaHc-
JIYKITHST, TIepIIerNIns, TPAHCMUCCHS, MOLYJISITIAS) He
ObLIH pa3pabOTaHbl, HET TOYHO OIIEHKU TEYEHS HH-
Tpa- ¥ TOCJIe0ePAInOHHOTO MIepro/a, He pazpaboTa-
Ha KOMILJIEKCHAsI OI€HKA BJIMSHUS Ha TEMOJMHAMUKY,
(ynxiuio nouek, romeoctas. B.E. Ipysnes, E.C. Topo-
Gery (2011) nokasaiy BO3MOXKHOCTb IIPUMEHEHUS
MYJIBTUMOIA/IbHOM KOMOMHUPOBAHHOI aHECTE3UH Y
JINIT C BBIPAKEHHON COITyTCTBYIOINIEH [bIXaTeTbHON
MATOJIOTHEN TPW PA3TMYHBIX BMENIATEIbCTBAX Ha
JIETKUX, OT THEBMOHAKTOMUH /[0 aTUITUYHbBIX Pe3eK-
U, y TIAIUEHTOB C TSLKETOH U YMEPEHHOH CTENeHbIO
XPOHUYECKOI 06CTPYKTUBHOU GoJe3HM Jierkux. Beem

inhalation gases, sevoflurane, and thoracic epidural
analgesia was characterized by satisfied controllabil-
ity, hemodynamic stability and quick emergence.
Authors note the reliability and predictability of
combined anesthesia. Multimodal combined anes-
thesia with application of inhalation anesthetic
sevoflurane and thoracic epidural analgesia repre-
sents a method of choice in operations in patients
with severe concomitant lung pathology [13].

Eremenko A. A., Sorokina L. S. (2014) showed
that advanced multimodal analgesia with ketoprofen
and morphine is a highly effective method of postop-
erative analgesia in thoracic surgery. Parenteral
administration of ketoprofen facilitates the efficacy
of epidural analgesia with morphine, which favorably
affects function of external respiration in patients
after thoracic operations [14].

Uvarov D. N,, Orlov M. M. (2008) revealed
that epidural autoanalgesia with local anesthetics
and opioids and analgesic therapy with paracetamol
and NSAID is effective scheme of perioperative anal-
gesia in thoracotomy [15].

Sharapov F. E .et al (2008) studied the ade-
quacy of intrapleural analgesia in combination with
general anesthesia in laparoscopic cholecystectomy
[16]. Sabirov D. M. et al (2009) carried out the
assessment of efficacy of the combination of par-
avertebral block and general anesthesia in urologi-
cal operations [17]. In our study we used our own
developed schemes of anesthesia and postoperative
analgesia in emergency thoracic operations based
on such regional methods like IPA and PVB in com-
bination with NSAID, NMDA receptor blockers
and inhalation anesthetics. Available literature
analysis showed no data where the similar schemes
of anesthesia and analgesia based on multicompo-
nent methods were deployed.

Conclusion

1. In emergency thoracic operations, the appli-
cation of developed schemes of multimodal anesthe-
sia resulted in significant stability of central and
peripheral hemodynamics, temperature gradient,
sympatoadrenal system, ABB, renal excretory func-
tion in comparison with traditional anesthesia.

2. In emergency thoracic operations, the appli-
cation of prolonged IPA in multimodal anesthesia
leads to reduction of consumption of narcotic anal-
gesics in intraoperative period by 30%.

3. Including prolonged PVB in multimodal
anesthesia during emergency thoracic operations
reduced consumption of narcotic analgesics in intra-
operative period by 58%.

4. PVB is a preferable method since the dura-
tion of IPA is 20% shorter than PVB. However, if
experience in PVB is lacking, TPA is recommended as
a method of choice.
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BOHPOCI)I AHECTE3MOAOTIUN -

3TUM GOJIBHBIM TPOBOIMJIMCH OHEPAIUE 110 TTOBOLY
OHKOJIOTHYECKUX TTOPAKEHUIT JIETKUX: THEBMOHIKTO-
MU, JIOOIKTOMUSI, PE3EKIHs JIerkoro. KoMOMHUPO-
BaHHAsI MYJBTUMOJIAJIbHAST AaHECTE3MS € UCTI0JIb30Ba-
HUEM WHTAISIIMOHHOTO HapKo3a ceBO(IIOPAaHOM U
IpY/HON 2IMYPaJIbHON aHAIre3Uuy XapaKTepu3oBa-
JIach XOpOIIel yIpaBIsieMOCThIO, TeMOJMHAMUYEC-
KO¥1 cTaOMJIBHOCTBIO U OBICTPBIM TIPOGYIKICHHEM. AB-
TOPBI OTMEYAIOT HAJEKHOCTh W MPOTHO3UPYEMOCTD
KOMOMHUPOBAHHON aHecTesun. MyJibruMogaibHast
KOMOWHHUPOBaHHAS aHECTE3KsI ¢ TIPUMEHEHIEM WHTa-
JISTIMOHHOTO aHEeCTeTHKa ceBO(JIIOpaHa W TPYIHOM
SNy PATIbHOM aHAITE3UH SIBJISIETCS METOIOM BBIOO-
pa TIpU TIPOBEIEHUH ONEPATUBHBIX BMEIIATENBCTB Y
MAIMEHTOB C BBIPAKEHHON COIMYTCTBYIOIIEH JIerod-
HOM matosnorueit [13].

A.A. Epemenxko, JI.C. Copoxuna (2014) moxka-
3aJIM, 4TO YIpeKIAlolmas MYJbTUMOJAJbHAs aHa-
JITe3ust KeTormpodeHoM 1 MOPMOUHOM SIBJISIETCS BbI-
cOK09((PEKTUBHBIM METO/IOM TIOCTIEONEPATTMOHHOTO
00e360/MBaHKs B TOpaKaJbHOU xupypruu. [Tapen-
TepasbHOE BBe/leHNEe KeTonpodeHa ycuamBaeT -
(beKTUBHOCTD AMUAYPATbHON aHaATe3nu MOpPGhHU-
HOM, 9YTO OJIarOTNPUITHO BJWSIeT Ha (QYHKIUIO
BHEIITHETO JbIXaHus1 y GOJBHBIX TOCJ€e BHYTPUTPYII-
HBIX oneparuii [14].

. H. ¥Bapos, M.M. Opnos (2008) onpememu-
JIW, 4TO UCTIOJIb30BAHUE AMU/YPATbHON ayToaHaTe-
3UM MECTHBIMU aHECTETUKAMHU C OMUOUAaMU Ha (Ho-
He  0asWCHON  aHaJbreTHMYecKOl  Tepamuu
napareramosioM u HIIBII siBisiercst achdexkTuBHOIM
CXeMOU TIepUoTIepallOHHONM aHAJITEe3UN MPHU TOpa-
koromun. [15].

®.9. IllapanoB u coast. (2008) wusyuwnian
aJIeKBaTHOCTH WHTPAIJIEBPAJIbHON aHAJITE3WH B CO-
yeTaHUU ¢ 00IIell aHecTe3nel P JTarapocKonuye-
ckoii xoseruerakromun [16]. JI.M. Cabupos u co-
aBT. (2009) mpoBoanmm oneHky adgdexTuBHOCTH
codeTaHus 1mapaseprebpaibHoil 610KaAbl U 001Ieit
AHeCTe3U!U MPU YPOJOTUIECKUX OTIEPAaTHUBHBIX BMe-
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matenbctBax[17]. Mol B ¢Boell paboTe MCIONB30-
BaJIi pazpaboTaHHble HAMK CXEMbI aHECTE3HUH U 110-
CJICOTIEPAIIMOHHON aHAJITE3WH TTPU 9KCTPEHHBIX TO-
pPaKaJbHBIX OIEpaIusiX, OCHOBAHHbIE Ha TaKWUX
pernoHapHbIX MeTonuKax, Kak IITA u I[IBD B coue-
tanuu ¢ HIIBC, 6aokatopamu NMDA-peuenro-
pPOB M MHTAIAIMOHHON aHecTe3nell. [Ipoanannan-
poBaB JIUTEPATypPy TMOCJHEIHUX JIeT, MBI He
OOHAPY/KUJIU JIAHHBIX O TIPUMEHEHUU MOJ0OHBIX
CXeM aHeCcTe3WW W aHaJTe3Wu, OCHOBAHHBIX Ha
MPUHIIAIIE MHOTOKOMIIOHEHTHOCTH, 0OCOOEHHO TIPU
HKCTPEHHBIX TOPAKAJIBHBIX OINEPATUBHBIX BMeIIa-
TeJIbCTBAX, C KOMILJIEKCHOW OIIEHKOW a/[eKBATHOCTH
1 9PeKTUBHOCTH JAaHHOTO METO/IA.

3akiaouyeHue

1. Ilpu 9KCTPEHHBIX TOPAKATHHBIX ONEPATHB-
HBIX BMEIIATEJIbCTBAX MPUMEHEHNE MYIBTUMO/IAITh-
HOU aHecTesuu obecreunBaeT OOJIBIIYIO, YeM TIPU
TPaJUIMOHHON aHeCcTe3MH CTabUIBHOCTh TIOKa3aTe-
JIel TIeHTPaIbHOM 1 TiepudepriecKoit reMomHaAM U -
KU, TEMIIEPATypPHOTO TPAJMeHTa, CUMIIATOA[PEHATIO-
BOM CHCTEMbI, KUCJIOTHO-OCHOBHOTO COCTOSHWUSI,
BBIIEJIUTETHbHON (DYHKITUU MTOYEK.

2. Ilpu aKCTpeHHBIX TOpPaKaJbHBIX OIllepa-
TUBHBIX BMEIAaTEeIbCTBAX MMPUMEHEHNE B COCTABE
MYJBTUMOIAJIBHON aHecTe3un npoznenHont MITA
Croco6CTBYET CHUKEHUIO TIOTPEeOICHIST HAPKOTH-
YeCKUX aHaJblreTUKOB B MHTPAONEPAITMOHHOM Tie-
puome Ha 30%.

3. Bkuouenue B cxeMy MYJIbTMMOJQJbHOMN
aHecTe3Wn MPHU IKCTPEHHBIX TOPAKaJbHBIX Ollepa-
TUBHBIX BMelIaTeIbcTBaxX npoienHol [I1BB mpuso-
JIAT K CHIZKEHUIO MOTPeOIeHIS HADKOTUIECKUX aHa-
JITETUKOB B MHTPAOIIEPAITIOHHOM mepuoie Ha 58%.

[Ipeamoutenne otmaercs IIBB, tak kax amm-
tenbaocTh VITA nmxke ma 20%. OgHako npu oTcyT-
cTBUM HaBBIKOB NpuMeHeHns [IBB, BoamoxkHO 1p1-
menenne VITA.
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