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I_ICJIIJ HUCCiIe10BaHusA. Pa3pa60TKa CXeM MyﬂbTHMOﬂaJIbHOfI aHeCcTe3nun C OHeHKOfI nux 3(1)(1)6KTI/IBHOCTI/I IIpU 9KC-
TPEHHBIX TOPAKAJbHBIX OII€PAaTUBHBIX BMEIIATC/IbCTBAX paSHH‘JHOﬁ TPaBMaTUIHOCTH.

Marepuan u metoabt. O6¢eoBano 116 nanueHToB, IOCTYIUBIINX B 9KCTPEHHOM Topsijike B PecriybiikaH-
CKHMIl HAYYHBII TIeHTp dKcTperHoi MeaurmHckoil momoru (PHIIOMII) ¢ tpaBmaTuueckuMu MOBpEKIEHUSIMI
IPY/HON KJIETKH, KOTOPBIX PA3/IEJIMJIN HA 3 TPYIIIBI B 3aBUCUMOCTH OT METO/Ia AaHECTE3HH.

Peayabrarsl uccienoBanus. PaspaGoTaHHbie CXeMbl [IEPUOIIEPAIIMOHHOI MYJIBTUMOJAIBHON aHAJIT€3UY TIPU
HKCTPEHHBIX TOPAKAIbHBIX OIEPATHUBHBIX BMEIIATEIbCTBAX CIIOCOOCTBYIOT MUHUMAILHOMY HAIIPSIKEHUIO [Tapame-
TPOB IEHTPAJIBHOI 1 eprudepuvecKkoil reMOIMHAMIKHI, HOPMAJIU3AIUH KUCJIOTHO-OCHOBHOTO COCTOSTHUS, KOHIIEH-
TPAIMK KOPTU30JIa ¥ TITIOKO3bI, BBIIETUTENBHOI QYHKIUH TTOYEK, TEMIIEPATypPHOTO rparenTa. [Ipumenenue peru-
OHApHBIX MeTo0B — mHapaseprebpasnbHoii Omokaasl (IIBB) u untpansiespanbroii ananresun (MITA) caukaer
norpebiieHre HapKOTHYECKNX AHAITETHKOB M COKPAIIAET BPEMSI /10 AKCTYOAIIN TPaXEH.

3akimoueHue. HPI/IMeHeHI/Ie pernoHapHbIX METOZOB aHECTE3NU B COYETAHUU C O6Hlel>i aHecresuneit CHOCO6CTBy-
€T «IVIa/IKOMY» TE€YEHUIO NHTPAOIIEPAIIMOHHOTI'O IIEepuo/ia.

Kmouesvie crosa: mynomumooanviast anecmesus,, napagepmedpaiviast 610Kkadd, uHmpaniespaiohas 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 a1eKBaTHOCTY AHECTE3WNHN TIPIBJIEKA-
er K cebe TPUCTATbHOE BHUMAHHUE CIIEIHATICTOB
[1—4]. Tpapunuonuble aHeCTeTUKU U OIIMOU/IbL He-
JIOCTATOYHBI JIJIS TTOJHOIEHHOI aHecTe3noJorndec-
KO 3alUThl TAIlMEHTOB, MOITOMY IOTIOJTHUTENBHO
HEOOXOIMMO MCITIOJIb30BAHKE CIIEIUATbHBIX CPEICTB,
MPEYTIPEKAAONINX TEePeBO3OYKAEHITe HOIHUIIEM-
THUBHOI CUCTEMBI M Pa3BUTHE CBSI3AHHBIX C HTUM OP-
raHHbIxX auchyHKui |5, 6].

Baskneiirieii mpobeMoit MUPOBOI aHECTE3HOJIO-
TUM OCTaeTcst pa3paboTKa W BHeApeHWe Oe30TACHbIX,
maaamux 1 2(pGhEeKTUBHBIX METOI0B AHTUHOIHIIETI-
THBHOI 3alI[UTHI MAI[KEHTa OT OCTPOI GOJIM B 9KCTPEH-
HOI MEJIUIIHE, CPe KOTOPBIX 0c000e BHUMAHIE 3a-
CJIy’KUBaeT MyJIbTUMOJajbHas aunasiresus [7, 8].
MynsTrMOIa/ibHAs aHAJITE3UST TIPEIyCMaTPpUBAeT Of-
HOBPEMEHHOE MCTOTL30BAHE IBYX UIN O0siee aHecTe-
THKOB U aHAJIT€TUKOB, 0OJIaIAfOIINX PA3/IMIHBIMU Me-
XaHWU3MaMU JIEHCTBUS U TIO3BOJISIONINAX JOCTUYb
aIeKBaTHOTO 006€300MMBAHNS TP MUHUMyMe TT060Y-
HBIX 3((HEKTOB, MPUCYIIUX OOMBIIMM 03aM OIHOTO
aHAJIbTeTHKA B PEXKUMe MOHOTeparnuu. KinmHUImCTH,
3HAKOMBIE C OCHOBAMH HEHPOTPAHCMUCCUH OOJTH, TIO-
HUMAOT HEOOXOAUMOCTD MYJIBTMOIAIBHOTO MOX0/1a
K 0GECTIEUEHIIO TOPMOKEHIS HOIUIIEIIIINI Ha PasHBIX
VPOBHSIX HEPBHOW CHCTEMBI, aKTUBAIIUN SHIOTEHHBIX
TOPMO3HBIX AHTHHOIUIETITUBHBIX MEXaHW3MOB |9,
10]. st aTOTO MCTIOMB3YIOTCST CPENICTBA M METOIBI KaK
CUCTEMHOTO, TaK U PETHOHAPHOTO JIEHCTBUS.

Ha ceropusmnmamii IeHb OTCYTCTBYET W€alb-
HBII aHAJITeTHK, KOTOPBI Gbl BO3/IEIICTBOBAM Ha BCE
3BeHbsI MexaHMU3Ma passuThst 6o, HeobxoaumMocThb
TopMOsKeHusT adbepeHTHOTO MOTOKa 6OTEBOH M-
ITyJIbCAITMM Ha PAa3HBIX YPOBHSIX €ro pacrnpocTpaHe-
HUSI TeopeTrdeckn 060cHoBaHa. OT TOTO, HACKOJIBKO
OpraHusM ObL 3allUIeH BO BPeMs OIEpaIllMOHHON
TPaBMBbI, HEITOCPEJICTBEHHO 3aBUCUT WHTEHCUBHOCTD
MOCJIEOTIEPATIMOHHOTO OOJEBOTO CHHAPOMA, BBIPA-
JKEHHOCTH CHCTEMHBIX CTPECCOBBIX PeaKIHii, HoTped-
HOCTH B CPECTBaX 00e300JMBAHNS U, HAKOHETI, CaM
HCXO Xupyprudeckoit onepanum [11].

HWccnenosaniisi, KOTOpbIe MTPOBOIIINCH B Gosee
yeM 15 MEAUITMHCKUX XUPYPIUYECKUX IEHTPAX U KJIU-
Hukax 6o, pactonoxkenubix B Auriuu, CIIA, Up-
sanamn, Nzpansne, Tepmanrnm, Typrum, IOxHOT Kopee,
Snonnn, dannn, Ouostaamm Ipyrux cTpaHax Ha-
TIPaBJIEHBI Ha U3y4YeHre TaTorene3a 6o, pa3paboTKy
HOBBIX CPEICTB M METOJIOB, TTOBBIMIAIOIINX KAUueCTBO
repuomepalMoHHol aHairesun. KadectBo 06e300.1u-
BaHUSI — 3TO COOTHOINEHWME XOPOIIUX Pe3YJIBTaToB
06e300IMBaHIS 1 YaCTOThI HEXKEJIATEIBHBIX SIBJICHNUI,
KOTOPbI€ BO3HUKAIOT TIPU TIPUMEHEHUH TeX WJIA WHBIX
aHaJIreTHKOB. UTOObI MOBBICUTH KauecTBO 00e300J11-
BaHsI, HeOOXOMMMa KOMOMHATINS JIEKAPCTB 1 METO/IOB
obesbosmBanus. I1o MaHHBIM JIUTEPATyPbl, B HEKOTO-
PBIX cTpatax EBpOIibl 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-
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Ta6uuua 1. MeTo/ipl npeMe KA, AHECTE3UH H TIOCJIEO0NEPANMOHHOTO 00€300MBaHMsI 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 — metonpr 06e3boauBanus B rpynnax; Premedication — npe-
menukanust; Anesthesia maintenance — noazep:kanue anecresun; Post-operative analgesia — mocseonepannontoe 06e3601uBanue;
Groups — rpymnmsr (for Tables 1—9, nast Tabuig 1—9). Promedol — npomenos; dimedrol — aumenpour; atropine — atpomnu; nevofam
— HeBodawm; ketonal — keronas; fentanyl — denranus; arcuronium — apkyponuit; morphine — mopdus; ketamine — xeramus; lido-
caine (or bupivacaine) — mugokann (uiau 6ynusakann). Combined general anesthesia isoflurane or halothan — kom6unupoBannas
obmiast arecresus ¢ npuMerenreM uaoduiopara wim rajotana; Analgesia — ananrerndyeckuii komnonent; IPA (intrapleural analge-
sia) + fentanyl in the most traumatic moments of operation — uHTpamIeBpasbHas aHaITe3Us + GOMOCHOE BBeeHNEe (HEeHTAHUIA B
Hanbosiee TpapMaTuuHbie MoMeHThI oneparui. NSAID (nonsteroidal anti-inflammatory drug) — mecrtepounambie IpOTHBOBOCITATK-
tesbible mpenaparsl; to block NMDA (N-metil D-aspartat) receptors — 6iokana N-metus D-actiaprar perienitopos; PVB (paraver-
tebral block ) — napasepreGpanbhas 60kana; mg — Mr; im — B/M; vol% — 00%; mcg/kg/hr — mxr/kr/4; mg/kg/hr — mr/kr/4ac;

mg/day im — Mr/cyT B/M; every — Kaxkblil; hours — yacel; as appropriate — 10 Tpe6OBaHUIO TIPU HEOOXOIUMOCTH.

JIPOMa B TIOCTIEOTIEPAITIOHHOM TIEPUOJIE CTPAIAIOT OT
30 10 75% nannueHToB, IPUYUHOI 3TOro 6OJIEBOro CUH-
JIpOMa SIBJISTIOTCS TIepeHeceHHbIe paHee OnepaTHBHbIE
BMenmaresnbeTsa [12, 13].

AHecresnosiornueckoe obecredeHne oreparuii
Ha OpraHax TPYAHON KJIEeTKH, HECMOTPS Ha MHOTO-
YICJIEHHbIE UCCIIEI0OBAHIS B 9TON 00JIaCTH, OCTAETCS
aKTyaJbHOU IPOOJIEMOil COBPEMEHHOI aHECTE3HOIO0-
run. VI3BeCTHO, YTO Oleparuy Ha OpraHax rpyaHOIM
KJIETKH SIBJISTIOTCSI OJ[HUMU 13 HauboJjiee TpaBMaTHy-
HBIX, TaK KaK JIMCTKU BUCHEPATbHBIN U HapUeTab-
HbIN [1JIEBPbI GOraThl HOIMIIENTUBHBIMU PELEIITOpa-
M, 6oJiee TOro, Kak IPaBIIIO, OMEPAIIUU TPOBOAATCS
C BBIKJIIOUEHUEM W3 BEHTUJISAIIUUA OJTHOTO JIETKOTO U
MOTYT TPeOOBATh ITUTEIBHOTO IIMPOKOTO BCKPBITH
MIPOCBETA JBIXATEBHBIX MyTEH, UTO CAYKUT MPUIH-
HAMU WHTPAONEPAIIMOHHBIX HapPYIIEHIT razoo6Me-
Ha, JIEeTOYHOI U cUCcTeMHON reMounamMuky [14].

ITesb uccienoBanms — pazpaboTKa CXEM MYJIb-
TUMOJAJIbHOW aHeCcTe3un ¢ OIeHKON uX 3heKTnB-
HOCTH IIPU 9KCTPEHHDBIX TOPAKAJbHbBIX OlEPATUBHbBIX
BMeIlaTeIbCTBAX Pa3JIMYHON TPAaBMATUYHOCTH.

Marepuan u MeTObI

B uccaenosanue 6o Briaodenbl 116 60abHBIX, KO-
TOPBIM B 9KCTPEHHOM MOPSIIKE ObLIN BBIIOJHEHbI OIepa-
THUBHBIE BMEIIATE/LCTBA TI0 MMOBO/LY TPABM I'PYIHON KJ€T-
k1. BosibHbIE pa3jiesieHbl Ha TP IPYIIIbI B 3aBUCUMOCTH OT
MIPUMEHSIEMOTO METO/Ia AHECTE3UU U TTOCJIE0TIEPAITNOHHOTO

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 1111
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. Pacnpeaenenue GOJIbHBIX O Oy 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, n (%) 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 — sHayenust npusHakos B rpymnnax; Female —
senmubl; Male — myskunmst; Total — Beero (for Tables 2—4; must Tabuun 2—4); Average age — cpeiHuil BO3pacr.
Ta6muua 3. Pacnpezeienne GObHBIX B IPYIINAX 10 BbIIOJIHEHHBIM OlEPAIUSIM.
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 — onepanums; Number of operations in the groups — uncsio 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 — Topakockonusi, aTuIMIHAS PE3EKIUS JETKOTO.

TaGavua 4. Pacnpenenenue GOMbHBIX M0 XapaKTepy TPaBMbl IIPU DKCTPEHHBIX TOPAKAJbHBIX ONEPATHBHBIX BMeENIa-
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 6osbrbix B rpynmax. Closed
chest injury + ribs fracture + pulmonary contusion — 3akpbiTass TpaBMa TPYJIHOU KJICTKH + TepesaoMbl pebep + ymub Jerkoro.
Ruptures of cysts, bullas — paspsisbi kuct, 6y, Stabbing and cutting wounds — kosoro-pesanmbie panenust. Closed chest injury +
ribs fracture + lung injury — 3akpbITas TpaBMa rpyAHON KJIETKH + 11epesoMbl pebep + MOBPexkAeHUE JErKOro.

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

Mertoj peMeIMKAINN. aHECTE3UH U MOCTIe0Ieparu-
oHHOTO 06e360/MBaHUsT Y GOJIBHBIX, MOABEPTIIIXCS TOPA-
KaJIbHBIM OIIEPATHBHBIM BMEIIATEIbCTBAM, ITPE/ICTABIIEH B
TaluL. 4.

Jln1s1 omieHKu ToKazaTesielt IeHTPaTbHOIN TeMOANHAMNI-
ku ucnosibzosaan IxoKI' (Hitachi-500). Oupexensin
cpennee aprepuanbhoe gasienue (Allcp), obiee nepude-
puueckoe cocymucroe conportuBienue (OIICC), unmexc
paGotsl Jiesoro skeayaouka (MPJIK), cepaeunblii unmexc
(CHN). Monntopunr aprepuanbaoro aasyenust (A/l), gac-
ToThI cepaedrnix cokpaiennit (HCC), aekTpokapanorpa-
duro (IKT), nysnbcokcumerpuio (SpO,) ocyliecTBisIn
npu oMo Morutopa Nikon-Kohden (Anonwus). Boum
M3MepEeHBI: TIOKA3aTeln KUCJIOTHO-OCHOBHOTO COCTOSTHUS

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 nokasareseit KOC u ra30Boro cocraBa BEHO3HOI KPOBU B MHTPAOIEPAIIMOHHOM iepuone, 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 325546 36.824.1 35.8%5.7
2 57.843.6 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 33.8+t4.4 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+1.4 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 nokasareseil B mpoiecce rccie-
nosanus (for Tables 5—9; as Tabaui 5—9). P<0,05: # — comparison with previous stage of the study — 1o cpaBHeHUIO ¢ HCXOAHBIM
aranom; * — comparison of the 15t and 2nd groups — npu cpasHennn gaHHBIX 60JMBHBIX 1-if 1 2-i rpymmm; ** — comparison of the 1st
and 3rd groups — 1npu cpaBHenuu ganubIX 60abHBIX 1-i 1 3-i rpymL.

(KOC); xonmeHTparus rIroKo3bl, KOHIIEHTPAIUSI TOPMOHA
crpecca (KOPTU30.1); MUHYTHBIHA anypes (M/1); kiay6ouko-
Bas punbrpaius (KD); kananbiesas peabeopbuus (KP);
TeMIIepPaTyPHbII TPAJUEHT; BPeMs 10 SKCTYOalluK Tpaxeu;
pacxo/i HapKOTMYECKUX AHAJITETUKOB B MHTPAOICPAIIMOH-
HOM TIepHO/IE.

[Tosyuennble JaHHbIE COXPAHSJIM B MaMITH TI€PCO-
HaspHOTO KoMmmbioTepa (tipoiteccop PENTIUM 1V). Ber-
yucssiin cpeinee apudmerndeckoe 3Hauenne (M), cran-
napTHyo omubKy (m), OTHOCUTEJbHbIE BEJIUYKHBI,
kpurepuii CrbiofieHra (£) U BeposTHOCTb ommbKu (p).
Paznuanst cpeiHix BeJIMIMH CYUTAIN JIOCTOBEPHBIMU TIPH
yposHe 3naurmoctu p<0,05.

BrlmeykazaHHble MCCIE0BAHMS TIPOBOIMIIN B HHTPA-
OTIEPAIIMOHHOM TIEPUO/Ie HA CIIEAYIONINX dTaIaxX:

1. wucxon (10 HaYasIa aHeCTe3Un);

HOCJIe BBIIOJHEHUsT OJI0KAJIbL;
nocJie MHTYOaluu Tpaxeu;
TPAaBMATUYHBIII MOMEHT OTIEPAIHY;
OKOHYAHNE OTIEPAITHH.

G W

PesyibraThl 1 00CyK/IEHHE

Ha ncxomgroM aTarme mccae0BaHNUs 3HAUNMBIX
pasINunii B TIOKA3aTesasIX TeMOJMHAMHUKU MEXKIY
TPYNIIaMI He BBISIBIEHO — BCE OONBHDBIE OILYIIAII
PaBHOCWIBHYIO GOJIb B Pe3yJbTate TPaBMBI U TO-
BpexieHns rpynHoro kapkaca. [lokazarenn KOC y
GOJTHHBIX 3-X TPYII Ha UCXOTHOM 3TAre MCCIeI0Ba-
HUS CBUJIETETbCTBOBAIN O SIBIEHUH PECTTMPATOPHOTO
aIy/103a KOMITEHCHPOBAHHOTO XapaKTepa, YTo, BO3-
MOJKHO, GBIJTO CBSI3aHO ¢ HOTEBBIM (DAaKTOPOM H, COOT-
BETCTBEHHO, OTPAaHNUEHNEM [IBIXaHW H3-3a TEPeso-
Ma pebep (tabir. 5).

Ha 2-m arame, caumast 60J1eBoii (hakTop myTeM
npumenenus VITA u IIBbB u paspemias tem cambim
YMEPEHHYIO <«OTPAaHUYEHHOCTh» [BIXaHUS, YIAAI0Ch
TOOUTLCST HOPMAM3AIMK OCHOBHBIX TMOKa3aTeseit
remognHamuku 1 KOC. Ilpu cpasaennn 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 34 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 34 group. LIVWT in the 15t
group was increase by 72.5% compared to the 3rd
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BOHPOCI)I AHECTE3MOAOIMUN

Tabauua 6. /[luHaMuKa noKasaresieil FeMOJAMHAMHUKH Y GOJIbHBIX B MHTPAOIEPAIMOHHOM 1epuone, 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
3 122.343.0 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+09 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. cT.; 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 ST OACHEHMS).
P<0,05: # — in comparison with previous stage of the study — no cpaBHenuio ¢ IpeAbAYIIUM dTAllOM HCCIE0BaHKA; * — com-
parison of patients of the 15t and 2nd groups — npu cpaBHenuu gaHHbIX 60AbHBIX 1-if u 2-ii rpynm; ** — comparison of patients
of the 15t and 3rd groups; — npu cpaBHenun ganubx 60abHBIX 1-i 1 3-if rpymni; *** — comparison of patients of the 2nd and 3rd

groups — IpH CpaBHEHUU AaHHBIX OOJBHBIX 2-i U 3-ii rpyIIiL.

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

Boicokag YCC orpaskanach Ha OB, xotopas
MMeJia JJOCTOBEPHYIO PasHUIly U Oblia Bbilie B 1-if
rpymre #Ha 19,6%. ITokazarens MPJIJK 6bu1 Boitite Ha
26,4%, a mokaszarenb OIICC Gbui Boire Ha 11,9% y
6osbHbIX 1-it rpynmbl. [Tpu cpaBrenun 1-it u 3-i
TPYII BRIABUIM craenytoniee: A/[cp 10CTOBEPHO BBI-
mre wa 19,2%, YCC — ma 21,5% y nanmentos 1-it
rpynmbl. Ymenbineane YCC B 3-11 rpyrime mpuBeso K
VIIYUIIEHUIO TTPOU3BOUTENBHOCTH CEP/IIIA. DTO MPO-
SIBJISIIIOCH B yBesmdenuu nokazatesss OB na 21,2%,
yayunrenuio nokaszaresst IPJIK wa 26,4% B cpaBhe-
nuu c nanuentamu 1-it rpynot. ITokasarens OIICC
6o1 Boitire Ha 12,9% y 60bHBIX -1 TpyTITIBT B CpaB-
HeHnn ¢ 3-i1 rpymnmnoil. [lokasaresb KoHIleHTpanuu
[JIIOKO3BI BO 2-11 rpyTine cHmxkaics Ha 34,4%, a B 3-i
rpymie Ha 38,3% B cpaBHenuu ¢ 1-ii rpymmoit. [Toka-
3aTeJib KOPTHU30JIa JIOCTOBEPHO CHIKAJICS B CPETHEM
na 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
HpUMeHsI coueTanue obuieil anecresuun ¢ [1IBB u
NTIA, orMevaan cTabUIBHOCTh FeMOANHAMUYECKITX
rokazaresneil. B 1-it rpyme ¢ 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 20d 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 3" 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 2nd 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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Ta6mmua 7. [IliHAMUKA KOHIIEHTPAIMH TIIIOKO3bI U KOPTH30J1a Yy 00JIbHBIX B HHTPAONIEPALMOHHOM nepuoje, MEm.
Table 7. Dynamics of glucose and cortisol concentrations in patients in intraoperative period, Mm.

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

Glucose, mmol /1 1 15.1+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+0.3#%* 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, mmoui/i1; Cortisol, nmol /L — koprtusoJ, uMoub/it . P<0,05: # — in comparison
with previous stage of the study — o cpaBHeHUIO ¢ IpeABIAYIIUM dTAIoM uccaenoBanust; * — 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 cpaBHeHUn ¢ TAHHBIME

CPaBHEHUU JaHHBIX OOJbHBIX 1-if 1 3-if rpyr; ***

GoJbHBIX 2-i1 1 3-if rpymIL.

noe noseimierre AJlcp Ha 26,8% n YHCC Ha 38,5% B
cpaBHeHun co 2-it rpynmoi. [Tokazatens CU B 1-i
rpymie O0but Bhite Ha 20,5%, 10 CpaBHEHUIO cO 2-i
rpymmoit. ITpu cpaBHerun 1-if u 3-if rpym, HabJIO-
namu osbitienne A/lcp Ha 36,8%,a UCC Ha 41,4% B
rpymie 1. [Tokazateas @B npu cpaBuenwnu 1-it u 2-it
IpyIIbI, OKazasics Huske Ha 14,6% B 1-i rpymie. [Tpu
cpaBuennu 1-it m 3-if Tpynm GLIJIO BLISIBJIEHO, YTO
JIAHHBIN TTOKa3aTesb OKa3ascs Hiske B 1-1 rpytine Ha
14%. Ilokazareas PJIJK B 1-if Tpyrie «pearupo-
BaJI» IOCTOBEPHDLIM MOBLINIeHNEM Ha 53,3% B cpaB-
HEHUHU cO 2-11 TPYNIIOH, a TPU CPAaBHEHWH € 3-1 TPYTI-
IIOH, 3TOT IOKas3aTeab ObLI Bblme Ha 72,5%.
CpaBHuBast Tpynibl 2 U 3, OTMETUJIN JOCTOBEPHOE
nosbiiiene rokaszaresst UPJIZK na 12% Bo 2-ii rpy1r-
ne Gompubix. ITokasatens CU B 1-it rpymme ObuI, B
cpaBHeHWM ¢ 3-1f rpymmnoi, na 24,2% uuxe. [lokasa-
teab OIICC npu cpaBuennu rpynn 1 u 3 umen mo-
croBepuyio pasauity B 13%. JloctoBepHble usmere-
HUST OTMEYaJ TIPU CPaBHEHWHU KOHIIEHTPAIUu
[JIIOKO3Bl U KOPTU30JAa B TPABMATUYHBIA MOMEHT
OTIepaTUBHOTO BMeIaTebecTBa. [lokasaTesib TIIOKO-
3Bl OBLT HIZKE BO 2-U rpyime Ha 44,8%, 1o cpaBHe-
Huto co 1-it rpynmoit. [Ipu cpaBuennn rpynm 1 u 3
OBLIO BBISBJIEHO, YTO IMOKa3aTelb KOHIEHTPAI[UU
[JIFOKO3bI ObLI HIDKE B 3-11 rpyiie Ha 48,6%. TTokasa-
TeJIb KOHIIEHTpaIlK KopTusosa B 1-it rpymie Gbix
BhIie Ha 62,5%, M0 CpaBHEHUIO CO 2-U IPYMION, a
pu cpaBHEHUU ¢ 3-1i rpymmoit — Ha 68,4% (tabir. 7).

J/luHamMuKa TIoKasaTessl TeMIIEpPaTypHOTO Ipa-
JieHTa npecrasieH B tabmuie 8. Tlocie moctyiuie-
HUSI BceX OOJIbHBIX B OTIEPAI[HOHHYTO0, KOKHAsT TeMIIe-
paTtypa okasajach Hizke HOpMbl Ha 0,47°C, uTo ObLIO
CBSI3AHO C TPaBMOM, 6OJIEBOH NMITY ThCAIIHEN U TIePH-
(heprueckum BazocnazmoM. TeMriepaTypHBIN Tpajin-
ent mpesbiman Hopmy Ha 0,5°C, 3a cueT KOMIIEHCa-
UM TOMEOCTa3a ¥ COXPAHHOCTH BHYTPEHHUX
BO3MOKHOCTel opraHuama. CpaBHeHUe MTOKa3aTeJs
TEMIIePaTYPHOTO TPaIueHTa MEXK/ILY TPYIaMH TIOKa-
3aJ10, JIOCTOBEPHO, YTO PasHUIa Mexay 1-it m 2-ii
rpymnamu 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 AHECTE3MOAOTUN -
Ta6auua 8. /luHaMuKa TeMIepaTypbl M TEMIEPATYPHOTO IPAJHEHTA B HHTPAOIIEPAIIMOHHOM [EPUOJIE PU TOPAKAIBHBIX
ONEPATUBHBIX BMeNIaTeabcTBax, 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 cpaBHeHHIO ¢ IPEABIAYIIMM dTAIlOM HccaegoBanus; ** — comparison of the 15t and 2nd
groups — NpH CpaBHEHNN TAHHBIX OOTBHBIX 1-if m 2-ii rpymir; *** — comparison of the 15t and 3rd groups — npu cpaBHeHNN TaHHBIX
GoubHBIX 1-if U 3-if rpymiL.

Ta6imua 9. /IlunaMuKa nokasaTeseil BblAeMTENbHON (PYHKIUH MIOYEK PH TOPAKAJIbHBIX OINIEPATUBHBIX BMENIATEIbCT-
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 (npumevanue): 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 GOMBHBIX 1-i 1 2-if rpyrm; ** — comparison groups 1 and 3 — cpaBHeHny JaHHbIX GOJIBHBIX 1-if 1 3-ii rpyriL.

AHECTE3NOJIOTUYECKON 3aIMUThI HA (hOHE MYJIBTUMO-
naTbHON aHecte3ww. IIpu cpaBHeHUM TeMmmepaTyp-
HOTO TpajiieHTa Bo 2-it u 3-if rpy1mnax ObLIO BbIsIBJIE-
HO, YTO BO 2-fl Tpynie OH JOCTOBEPHO BbINE Ha
14,5%. CpaBHenue IOKa3aTessi TEMIIEPATYPHOTO
rpajguenTa 1-it m 2-if rpymnm Ha 4-aTare uccieaoBa-
HUSI TTOKA3aJI0 0CTOBEPHYIO pasuuity 37,3%, a 1-it u
3-it rpymn — 50%.

K KoHITy omepaTHBHOTO BMeEIATEIbCTBA TIOKaA-
3aTesib TEMIIEPATyPHOTO TpajueHTa ObLI HUXKE Ha
44,6% BO 2-i1 Tpyte 1o cpaBHenuio ¢ 1-ii. Cpasue-
Hue 1-if n 3-11 TPy BBISBUJIO IOCTOBEPHYIO Pa3HU-
iy B 52,6%.

B 1-ii rpyniie nanuenToB OTMEYIN CHUMKEHUE
(byHKIIMM TT0YeK TPAKTUIECKN HA BCEM MPOTSKEHIH
uHTpaonepairontoro nepuoga (tabi 9). Ilpumene-
HUe PErHOHAPHBIX OJIOKAJ B COCTABE MYJIBTUMO/IA/Ib-
HOM aHecTe3uu BO 2-i u 3-I rpymniax [puBeo K Io-
CTEIMIEHHOMY YJIYUIIEHUIO BBIIEIUTENbHOM (DyHKIIMN
MOYeK JINITh K 3-y aTary ucciaenoanus. [Tokazarennb
M/I B 1-ii rpyre 6bu1 Huske Ha 15,2% 110 cpaBHEHUTO

consumption was less by 20% than in the group with
IPA + 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% 1o cpaBHenuio ¢ 3-ii
rpymmoit 6ombabix. [Tokazarens KO 6oun mimke Ha
13,2% B 1-ii rpymme 1Mo CpaBHEHUIO ¢ 3-i TPYIIIOi
6osbHbIX. TTokasarenb KP H0CTOBEpHBIX pasinduit
Mexy rpyinnamu He umes. Ha 4-m arane uccienona-
Hst mokasarens M/ 6611 Ha 41,6% Bbite B 3-if TpyTI-
e, u Ha 23,6% Bo 2-ii rpyie GosbHbIX. [ToKazaresb
KO yayumrancs B 3-it rpymie na 24,3% 10 cpaBhe-
Huto ¢ 1-it pynmnoii GosbHbix. Bo 2-if Tpyrie Takke
oTMevasoch mosbienue mokazaresss KO 1o cpasue-
uuio ¢ 1-it rpymnmoit xHa 13,4%. K komity onepaTiBHO-
ro BMernaresibetBa nokaszaresab M/ u KO B 1-ii rpy1i-
1ie GOJIbHBIX OCTaBAJICSI HEMBMEHHBIM T10 CPABHEHUIO €
MPeBIIYIIUMU dTanamMu ucciaenosanus. [Ipu cpas-
nenuu 1-i u 3-i rpymn BbIABWIIM, YTO I[1OKa3arTellb
M/I nocroBepro Hike B 1-if rpymme Ha 32,1%, a 1mo-
kazaresb KO — Ha 22%. Y 60JbHBIX 2-if TPYIIIIBI 1O-
kasarteab M/I 6b1 Beie Ha 21%, a nokaszarens KO
6bL1 BhImre Ha 16,6%, ueM B 1-if rpytine GOJIBHBIX.
Couerannoe MpuUMeHeHIe O0Iell aHeCcTe3nur U
WITA B VHTpaoIepaioHHOM Tiepriofe Y OOMbHBIX 2-it
IPYIIIBI O3BOJIMJIO JOCTOBEPHO CHU3UTH MoTpediie-
nue ¢enranmia na 30%. CoderanHnoe MpUMeHeHHe
IIBD u obriett anecte3un y GOMBHBIX 3-1 TPYIIIILI O3~
BOJIIJIO JIOCTOBEPHO CHU3UTH MOTpebieH e (heHTaH!-
Ja Ha 58% B cpaBHenuu c 1-if rpymmoit. B rpymie ¢
npumenenrem [IBB + obuieil anecresuu, orMedasu
cHmkenre norpebienns dentadmia Ha 20%, yeM B
rpymie ¢ npumeHenunem WIIA + obuieil aHecTesuu.
Bpewms 110 akcTyOaruy tpaxen B 1-if Tpyrime 1ocToBep-
HO TIPEBBINIAJIO TAKOBOE BO 2-1 rpyiiie Ha 43,5% 1 Ha
57,4%, B 3-ii rpynme. Bpems akcTybariuy Tpaxen st
GOJIBHBIX 2-if TPYIIIIBI B CPAaBHEHUH ¢ GOJBHBIME 3-I1
IPYIIIBI OBLIO JOCTOBEPHO MeHbIne Ha 32,6%, uTo 10-
kasbiBaeT adextuBHOCTL I[IBD Kak amanreTmaecko-
0 KOMITIOHEHTA M COKPAIlCHUS BpeMeHH MPeObIBAHS
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 PA3JIUIHBIE CPEJICT-
Ba ¥ METOJIBI TIEHTPAJIBLHOTO ¥ PETHOHAPHOTO JIEHCT-
BWS, OJHAKO JIOCTOBEPHO JIOKa3aHHBIE METOIbI
MIEPUOTIEPATIMOHHON aHAJITE3NH U aHECTE3UH C BO3-
JIefiCTBUEM Ha BCe 3BEHbsl TaToreHesa 6oJsin (TpaHc-
JIYKITHSI, TIepIenIns, TPAHCMUCCHSI, MOLYJISIIIS) He
ObLIH pa3paboTaHbl, HET TOYHOI OIIEHKU TEYEHS HH-
Tpa- ¥ TOCJIe0EPAIIHOHHOTO MIepro/a, He pazpaboTa-
Ha KOMILJIEKCHAsI OI€HKA BJIMSTHUS Ha TEMOJMHAMUKY,
(ynxuio nouek, romeoctas. B.E. Ipysnes, E.C. Topo-
Gery (2011) nokasaiay BO3MOKHOCTb IIPUMEHEHUS
MYJIBTUMOIA/IbHOM KOMOMHUPOBAHHOIN aHECTE3UH Y
JINIT C BBIPAKEHHON COITyTCTBYIOIIEH bIXaTeTbHON
MATOJIOTHEN TPW PA3TMYHBIX BMENIATEIbCTBAX Ha
JIETKWX, OT MTHEBMOHAKTOMWH /[0 aTUITUYHbBIX Pe3eK-
11, y TAIMEHTOB C TSKEJION M yMePEeHHOU CTeTeHbio
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 TPA and PV B 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 AHECTE3MOAOIMUN -

3TUM GOJIBHBIM TIPOBOIMJIMCH OHEPAIUE 110 TTOBOLY
OHKOJIOTHYECKUX TTOPAKEHUIT JIETKUX: THEBMOHIKTO-
MU, JIOOIKTOMUSI, PE3EKIHs JIerkoro. KoMOMHUPO-
BaHHasI MYJBTUMOJAJIbHAST AHECTE3MS € UCTI0JIb30Ba-
HUEM WHTAISIIMOHHOTO HapKo3a ceBO(IIOPAHOM U
IPY/HON 2INYyPaJIbHON aHAIre3UU XapaKTepu3oBa-
JIach XOpOIIel yIpaBIsieMOCThIO, TeMOJMHAMUYEC-
KO¥1 CTaOMJIBHOCTHIO U OBICTPBIM TIPOOYKICHHEM. AB-
TOPBI OTMEYAIOT HAJEKHOCTh U MPOTHO3UPYEMOCTD
KOMOMHUPOBAHHON aHecTe3nn. MyJbruMopaibHast
KOMOWHHUPOBaHHAS aHECTE3Ks ¢ TIPUMEHEHEM WHTa-
JISTIMOHHOTO aHeCTeTHKa ceBO(JIIOpaHa W TPYIHOM
SNy PATIbHOM aHAITE3UH SIBJISIETCS METOIOM BBIOO-
pa TIpU TPOBEIEHUH ONEPATUBHBIX BMEIIATENBCTB Y
MAIMEHTOB C BBIPAKEHHON COIMYTCTBYIOIIEH JIerod-
HOM martosorueit [13].

A.A. Epemenxko, JI.C. Copoxuna (2014) moxka-
3aJIM, 4TO YIpeKIalolas MYJbTHUMOJAJbHAs aHa-
JITe3ust KeTormpodeHoM 1 MOPMOUHOM SIBISIETCS BbI-
cOK09((PEKTUBHBIM METO/IOM TIOCTIEONEPAITMOHHOTO
00e360/MBaHKs B TOpaKaJbHOU xupypruu. [Tapen-
TepasbHOE BBe/leHNE KeTonpodeHa ycuiamBaeT -
(beKTUBHOCTD AMUAYPATHHON aHaATe3nn MOpPGhHU-
HOM, 9YTO OJIAaTOTNPUITHO BJAWSIET Ha (QYHKIIUIO
BHEIITHETO JbIXaHus1 y GOJBHBIX TOCJ€e BHYTPUTPYII-
HBIX oneparuii [14].

I.H. ¥Bapos, M.M. Opnos (2008) omnpememu-
JI, 4TO UCTIOJIb30BAHUE IU/YPATbHOM ayToaHaTe-
3UM MECTHBIMU aHECTETUKAMHU C OMUOUAaMu Ha (Ho-
He  0asWCHON  aHaJbreTHMYecKOl  Tepamuu
napareramosioM u HIIBII sisisiercst acddexTuBHOIM
CXeMOUl TIepUoTIepallOHHON aHAJITEe3UN MPHU TOpa-
koromun. [15].

®.9. IllapanoB u coast. (2008) usyuwnian
aJIeKBaTHOCTH WHTPAIJIEBPAJIbHON aHAJITE3UH B CO-
yeTaHUU ¢ 00IIell aHecTe3nel MpY JTarmapocKonuye-
ckoii xoseruerakromun [16]. .M. Cabupos u co-
aBT. (2009) mpoBoanmm oneHky 3dgdekTuBHOCTH
codeTaHus 1mapaseprebpaibHoil 610KaAbl U 001Ieit
AHeCTe3UHU MPU YPOJOTUIECKUX OTIEPAaTUBHBIX BMe-
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matenbcTBax[17]. Mol B ¢Boell paboTe MCIONB30-
BaJIi pazpaboTaHHble HAMI CXEMbI aHECTE3HMH U 110-
CJICOTIEPAIIMOHHON aHAJITE3WH TIPU 9KCTPEHHBIX TO-
pPaKaJbHBIX OIEpaIusiX, OCHOBAHHBIE Ha TaKHUX
pernoHapHbIX MeTonuKax, Kak IITA u I[IBD B coue-
tanuu ¢ HIIBC, 6aokatopamu NMDA-peuenro-
pPOB M MHTAIAMOHHON aHecTe3nell. [Ipoanannan-
poBaB JIUTEPATypPy TMOCJHEIHUX JIeT, MBI He
OOHAPY/KUJIU JIaHHBIX O TPUMEHEHUU MOJ00HBIX
CXeM aHeCcTe3WW W aHaJTe3Wu, OCHOBAHHBIX Ha
MPUHIIAIIE MHOTOKOMIIOHEHTHOCTH, 0OCOOEHHO TIPU
HKCTPEHHBIX TOPAKAJIHHBIX OINEPATUBHBIX BMeIIa-
TeJIbCTBAX, C KOMILJIEKCHOU OIIEHKOW a/[eKBAaTHOCTH
1 9PeKTUBHOCTH JaHHOTO METO/IA.

3akiaouyeHue

1. Ilpu 9KCTPEHHBIX TOPAKATHHBIX ONEPATHB-
HBIX BMEIATEIbCTBAX MPUMEHEHNE MYIBTUMO/IAITh-
HOU aHecTesuu obecrieunBaeT OOJBIIYIO, YeM TIPU
TPaJMIIMOHHON aHeCcTe3MH CTabUIBHOCTh TIOKa3aTe-
JIel TIeHTpaIbHOM 1 TIepudepruecKoit reMomHaAMU-
KU, TEMIIEPATypPHOTO TPAJMEHTa, CUMIIATOA[PEHAIIO-
BOH CHCTEeMbI, KUCJIOTHO-OCHOBHOTO COCTOSHWUSI,
BBIJIEJIUTETHbHOM (DYHKITUU TTOYEK.

2. Ilpu aKCTpeHHBIX TOpaKaJbHBIX oOllepa-
TUBHBIX BMEIAaTeJbCTBaX MMPUMEHEHNE B COCTABE
MYJBTUMOIAJIBHON aHecTe3un npoznenHonn MITA
Croco6CTBYET CHUKEHUIO TIOTPEeOICHIST HAPKOTH-
YeCKUX aHAJbIreTUKOB B MHTPAONEPAITMOHHOM Tie-
puome Ha 30%.

3. Bkulouenue B cxeMy MYJIbTMMOJQJbHOMN
aHeCcTe3Wn MPHU IKCTPEHHBIX TOPAKaJbHBIX Olepa-
TUBHBIX BMelIaTeIbcTBaxX npoienHoi [I1BB mpuso-
IIAT K CHIZKEHUIO MOTPeOIeHIS HADKOTUIECKUX aHa-
JITETUKOB B MHTPAOIIEPAIIIOHHOM mepuoie Ha 58%.

[Ipeamoutenne otmaercs IIBB, tak kax mamm-
tepbHOCTh VITTA Huke Ha 20%. OmHaKo Mpu OTCYT-
cTBUM HaBBIKOB NpuMenenns [IBB, BoamoxkHO 1p1-
menenne VITA.
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