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Lenp uccrenoBanusi — U3yYUTh BIUSHIE METOJA AaHECTE3UU U TTAPAMETPOB PECITUPATOPHON TOAIEPKKI HA
LEeHTPaIbHYIO 1 neprudepuieckyio reMOANHAMUKY Y MAUeHTOB ¢ MOPOUAHBIM OKMPEHIEM IIPU SHIOCKOINYECKON
PE3EKINY JKeTy KA.

Marepuadb u MeTo/bl. [IpoBen paHIOMU3MPOBAHHOE HCCIE[OBAHNE Y 43 TTAIIMEHTOB ¢ UHEKCOM MaCChl Te-
Ja >40 Kr/m’, KOTOPBIM BBITTOJHIIN SHIOCKOTHYECKYIO TIPOAOIBHYIO PE3EKITUT0 KeamyaKa. [anneHToB pasiesm-
JIM Ha iBe TpyTnbl. B 1-if rpymie (7=22) B kayecTBe aHECTE3MOJOIMYECKOTO ObecIedeH st TPUMEHSIIN KOMOUHM-
POBAHHYIO aHECTe3WI0 HAa OCHOBE HU3KOMOTOYHOW MHTAJSINY Jecdiiopana, ¢ ucnoab3zoBanueMm VBJI B pexxnme
VC-CMYV c niocrostmbiv yposieM PEEP, Bo 2-it pymime (n=21) B kKayecTBe aHECTE3UOTOTHIECKOTO 0OCCTIEUCHUS
MPUMEHSIJIM COYETAHHYIO aHECTEe3MI0 Ha OCHOBE HUBKOIOTOUHOM MHTANSAINN feciopaia ¢ MPOJITIEHHOM STHy-
panbHoit aHasnbresueit (ITDA) 0,2% pacTBOpoM poliMBaKarHa, i aHaJOTHYHBIM peskiuMoM VIBJI, ¢ ucrob3oBaHm-
€M 9CKaJIalnoHHoro crocoba nogbopa PEEP turposanuem, MHBEpCHE ABIXaTEIbHOTO MUKIA, U MOCTENEHHBIM
yBeJIMYeHNeM YacTOTbI Jbixanus. VIHTpaorepanoHHo MOHUTOPUPOBAJIU MTapaMeTPhI IIeHTPAIbHOI U nepudepu-
yecKol remonHaMuku, razsl Kposu 1 KOC.

Pesyubratel. Bo 2-it rpymime BoissBum 60J1ee cTabuIbHble TIOKA3aTeIH IIEHTPATBHOI 1 TTeprudepuIecKoil reMo-
JAMHAMUKN B MHTPAOTIEPAIIMOHHOM 1epuozie, yeM B 1-it rpynme, rae perncrpuposain nosbinenne CAJ, All,,
JAJl, YCC, CI, SVI, SVRI B cpaBHeHUN ¢ HOPMATUBHBIMU 3HaueHUsAMU. Kpome TOTO, BO 2-if rpyIie 3HaYeHUs
PaO, 6buu nocrosepho Bbiie, PCO, — HuKe IPpU HAJIOKEHUN KapOOKCUIIEPUTOHEYMA, U HE PETUCTPUPOBAIIH CY-
mectBennbix uamenenuii KOC.

3akmouenue. [pyaHas anuaypaabHas aHaabre3us Ha ¢oHe KapOOKCHIIEPUTOHEYMa, YBEJIMUEHUsT HHTPaab/10-
MUHAJIBHOIO JaBJeHus, sackaaanuortoro peskuma [IJIKB obecrieunBaer ctabuiibHOe TedeHne WHTPAOIIePALOH-
HOI IeHTPaJIbHON U T1epueprIecKoil reMOMHAMUKY [IPU 9HIOCKOIINYECKON PE3EKIH JKeyIKa Y OOJbHbBIX €
MOPOUIHBIM OKUPEHUEM.,

Kntouesvie caosa: mopouonoe oxcupenue; pecnupamophasi n0OOEPpIHCKa; UeHMpPAIvHas 2eMOOUHAMUKA; KapOOK-
cunepumoneym; KOC

The purpose of the study is to examine the effect of anesthesia and respiratory support parameters on central
and peripheral hemodynamics in patients with morbid obesity undergoing an endoscopic gastric resection.
Materials and methods. A randomized study of 43 patients with a body weight index of >40 kg/m’ who
underwent an endoscopic longitudinal gastric resection (sleeve gastrectomy) was performed. Patients were divid-
ed into two groups. In Group 1 (n=22), combined anesthesia based on the low-flow desflurane inhalation was
applied along with the mechanical ventilation in the VC-CMV mode with a constant PEEP level. In Group 2
(n=21), combined anesthesia based on the low-flow desflurane inhalation was applied along with the prolonged
epidural analgesia (PEA) with 0.2% ropivacaine solution and VC-CMYV respiratory pattern, with PEEP dose esca-
lation using titration, inverted respiratory cycle, and a gradual increase in the respiratory rate. The intraoperative
monitoring included central and peripheral hemodynamics, blood gases, and ABB.
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IIpakTuKyonemy spady

Results. The study demonstrated that there was more stable central and peripheral hemodynamics in Group
2 during the intraoperative period as compared to Group 1, where increased systolic BP, median NMBP, diastolic
BP, HR, CI, SVI, and SVRI levels were registered. In addition, in Group 2, PaO, levels were significantly higher
and PCO, levels were lower during pneumoperitoneum; no significant changes in ABB were recorded.

Conclusion. Thoracic epidural analgesia with pneumoperitoneum, increased intraabdominal pressure, and
PEEP escalation mode provide stable intraoperative central and peripheral hemodynamics during endoscopic gas-

tric resection in patients with morbid obesity.
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BBenenue

PacripocTpaHeHHOCTh OOJIBHBIX OJKUPEHIEM YBe-
JmanBaercs Bo BceM Mmupe. Ilo MaHHBIM 2KCIIEPTOB
BO3, B 2014 1. uncjio GOJIBHBIX OKUPEHUEM TIPEBBICH-
0 600 MJIH. 4esoBeK, mpuyeM B OOJIbLIEH CTeleHn
MMEHHO 32 cueT MopOuHbIX opm [1—3]. Kak ussect-
HO, MOPOUIIHOE OJKUPEHKE, OTHOCICH K YKCITY 5-U 0C-
HOBHBIX (haKTOPOB PHCKA CMEPTH [4 ], Ipe/iCcTaBIsieT co-
6Ol Cepbe3HyI0 Yrpo3y COCTOSTHUIO OOIIECTBEHHOTO
3II0POBbS M3-32 TIOBBIIIEHHOTO PHCKA PA3BUTHS COMYT-
crByrommx sabosesanuii. Ha atom hoHe mmpokoe pac-
[IpOCTpaHeHNe TIOMYIIIIN XUPYPIrUIecKrue METO/IbI Jie-
yenust oskuperust. OHa us Hanbosee a(hHEKTUBHBIX U
YacTO BBITIOJHSIEMBIX OapHaTPUUYECKUX Olepaliii —
9H/IOCKOITIYECKAsT TIPOIOTBHAS PE3eKINs JKeTyIKa.
[Tpu BBHIGOPE AHECTE3UOJIOTHYECKOTO 0OeCTIeueHuUst
STUX TPABMATHUYHBIX BMEIIATEIBCTB HEOOXOAUMO YUu-
THIBATh aHATOMHUYECKUE W (DYyHKIIMOHAJIBHbBIE U3MEHe-
HIISI y TAIHEHTOB ¢ MOPOUIHBIM OKUPEHUEM, B IIEPBYIO
o4epelib — CEep/leuHO-COCYIUCTON CUCTEMBI. YCJIOBUS
BBITTOJIHEHUST 9TUX ONIePAINi SHIOCKOITUUECKUM METO-
JIOM C TIPUMEHEHNEM KapOOKCUTIEPUTOHEYMA, YBEJIIe-
HIe BHYTPUOPIOIITHOTO JaBJICHNUS, aCOPOIHS YIIEKHC-
JIOTO Ta3a, HeOOXOAUMOCTh MaHeBpa PEKPYTHPOBAHMUST
aJTbBEOJI, HETaTUBHOE BJIMSTHUE HA TEMOJMHAMUKY BbI-
HY>K/IEHHOTO TIOJIOJKEHUST HA OTIEPAIlMOHHOM CTOJIe Ca-
M TI0 cebe yeyTryOJIsFoT UMEIOIecsT HapyIIeHUs re-
MO/IMHAMUKH, BEHTHJISIINE 1 razooO6MeHa. Kpome Toro,
TTPY BBITTOJTHEHUH 9TUX OTlepallnii B onpe/ieJIeHHON cTe-
MeHr HeoOXo[MMa peaymsaliust npuHina fast track,
MOCKOJIbKY PaHHSIST aKTHBU3AIINS 9THX OGOJIbHBIX — 3a-
JIOT GJIaTOTIPUSITHOTO TEYEHUST PAHHETO MOC/Ie0Tepali-
OHHOTO TIepro/a [, 6]. B atux ycioBusix unTpaonepa-
[MOHHBI MOHUTODPHHI CHCTEMbI KPOBOOOPAIEHS
SIBJISIETCS] HEOTEMJIEMBbIM KOMITOHEHTOM aHeCTe310JI0-
THYECKOro obecredeHrst abIOMIHAIBHBIX SHIOCKOITH-
yecknx oneparmil. [lesb umccnenoBanuss — M3y4nTh
BJIMSTHUE METO/Ia aHECTe3UN W MapaMeTPOB pPecIupa-
TOPHOI TIO/ZIEPKKU Ha TIEHTPAJIbHYIO U Tiepudeprdec-
KYI0 TeMOJAMHAMUKY Y MAI[EHTOB ¢ MOPOUIHBIM OKH-
PeHUeM MPH SHIOCKOTIMTIECKON PE3EKITUN JKETy KA.

Marepuan u MeTObI

[IpoBesnu panpomusupoBantoe ucciegaopanue y 43-x
MAIMEHTOB ¢ MHIEKCOM Macchl Tesa > 40 Kr/M*, KOTOPhIM
6blsIa BBITIOJTHEHA HHIOCKOITHYECKAsT TIPOJIOJIbHAST PE3eK-

Introduction

The prevalence of obesity is increasing world-
wide. According to WHO experts, in 2014 the num-
ber of obese patients exceeded 600 million people,
and to a greater extent it was due to its morbid forms
[1—3]. Being one of five key risk factors for death,
the morbid obesity is known to be a serious threat to
the public healthcare due to increased risk of comor-
bidities [4]. On this background, surgical treatment
options for obesity have been widely applied.
Endoscopic sleeve gastrectomy is one of the most
effective and commonly performed bariatric surg-
eries. Anatomical and functional changes in patients
with the morbid obesity, first of all, in the cardiovas-
cular system, should be taken into account during
selection of the anesthetic support for these invasive
interventions. On the other hand, the conditions of
these endoscopic surgeries using pneumoperi-
toneum, increased intraabdominal pressure, adsorp-
tion of carbon dioxide, the need for lung recruitment
maneuver, and the negative effect of the forced posi-
tion on the operating table on hemodynamics worsen
existing hemodynamic, ventilation, and gas
exchange disorders. In addition, the fast track princi-
ple should be applied during these surgeries, because
early activation of these patients is the key to a favor-
able course of the early postoperative period [5, 6].
Under these conditions, intraoperative monitoring of
the circulatory system is an essential component of
anesthetic management of abdominal endoscopic
surgeries. The following study was carried out to
evaluate the effect of anesthesia and respiratory sup-
port parameters on the central and peripheral hemo-
dynamics in this patient population during the endo-
scopic sleeve gastrectomy.

Materials and Methods

A randomized study of 43 patients with a body weight
index >40 kg/m”’ who had undergone the endoscopic
sleeve gastrectomy was performed. The patients were
divided into two groups depending on the choice of the
anesthetic technique and respiratory support tactics. In
group 1 (n=22), a combined anesthesia based on the low-
flow desflurane inhalation using a routine mode of
mechanical ventilation (MV) was applied as an anesthetic
management: VC-CMV mode, V, 7—8 mL / kg of ideal
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st JKesryzika. B 3aBucumocTy ot BbiG0pa MeTojia aHecTe-
3UU U TAKTUKHU PECIMPATOPHOIT MOIEPKKY OOIbHbIE Obl-
s pasjiesniensl Ha 2 Tpymmbl. B 1-t rpymime (n=22) B kaue-
CTBE aHECTE3UOJOTHYECKOTO 0OCCTICYeHUST TTPUMEHSLIH
KOMOMHMPOBAHHY 0 AHECTE3UI0 HA OCHOBE HU3KOTIOTOUHOI
MHTAIAIMN Jecdiropata, ¢ UCIoJIb30BaHUEM TPaUIIOH-
noit UBJI: pesckum — VC-CMYV, V, 7—8 Mi/Kr oT nieasin-
noi maceol Tesa (MaMT), f 12—14 B mun., Ti: T — 1:2, mo-
crosuubIl ypoBenb PEEP — 7 c¢m BomH.cT., Bo 2-if rpymnme
(n=21) B KayecTBe AHECTE3MOJOTHYCCKOTO OGECTICYCHNUsT
MIPUMEHSIJIN COYETAHHYIO aHECTE3MI0 HA OCHOBE HU3KOIIO-
TOYHOH MHTAIAIY JlechiopaHa ¢ POJICHHO STy PaJib-
Hoit amasbresueit 0,2% pacTBOPOM pOIUBAKAWHA, € UC-
nosb3oBanueM monauduimposannoit UBJI: pexum —
VC-CMV, V, 5—6 ma/kr ot UnMT, f — 12 B MuH., ¢ TocTe-
meHHBIM yBesndenneM 1o 18 B mun., T Ty — 1:1, ¢ ackamna-
HUOHHBIM c1ioco6oM nogbopa PEEP tutpoBaHuem, Hauu-
Hast OT 7 CM BOJH. CT. TIOCTEIeHHO 10 1—2 ¢M BOAH. CT.,
yBesinuuBaiau yposeub PEEP, kontponmpys moxaszartesnu
razoobmena u remoguHamuky. [Tpu noseimenun ITIJIKB 1o
3HAYEHWI{, PN KOTOPHIX HAYMHAIA CHIKATHCSI OKCHTEHA-
IIUs1 KPOBM U Pa3BUBAIICH HAPYIIEHWUS TeMOIMHAMIKH,
nampHeiee ysesndenne yposas PEEP npexpamasmm. 1o-
cie atoro PEEP cumskanu vHa 1—2 cM BojIH. CT. /10 TIpeiie-
CTBYIOIIETO ONTUMasibHOTO 3HadeHud [7]. Ilo mectn oc-
HOBHBIM [IPU3HAKAM CPaBHUBAEMbIE TPYIIIbl ObLIH
pernpe3eHTaTHBHBL 10, Bo3pacT, IMT, xapakrep comyTcT-
BYIOIIEl TTATOJIOTUH, OTleHKa TTo ASA, TUIT onepaTUBHOTO
BMEIIATE/IbCTBA.

3a cyTKu 10 oneparuu B ycsosusx Y 31 — accuctupo-
BaHUS MOPTaTUBHOI cucremoit Mindray M5 (Shenzhen
Mindray Bio-Medical Electronics Co., Ltd. PRC) ocymie-
CTBJIsLIM KareTepusanuio vjugularis interna. Karerepusa-
IIUIO AIMYPAIBHOTO TIPOCTPAHCTBA BBIIOJNHAIN B Ollepa-
IIUOHHOM B TTOJIOKEHUU CUJISI CPEJIMHHBIM JIOCTYTIOM, TAKKe
B ycioBusix Y 3W — accucTupoBaHust HOPTAaTUBHON cuCTe-
moit Mindray M5. YpoBeHb IyHKIMU 31Uy PATILHOTO TIPO-
crparcrBa — Th5—7. TIpumensm crangapTHbie HaOOPBI
«Perifix» (B. Braun) ¢ katerepom 20G. Karerep npoBozn-
JIN KPaHWATBbHO HAa 3 ¢M 1 (DUKCHPOBAIN CIIEIINATbHBIMI
(puxcaropamu «EpiFix»(Unomedical). B oneparmonnoit
BBOJIMJIM TECT-7I03y MECTHOTO aHeCTeTHKa (pOonuBaKanH
0,5% — 3 mur). Uepes 5 MutyT (IIpu OTCYTCTBUU MTPUZHAKOB
CIIMHAJIBHOI aHecTe3un) HAYMHAJIM TOIIAroBOe BBeIEHIe
0,33% ponusakauna Gomocamu 110 3,0 MJI 10 BBeIEHMs
mostHoit 10361 11,5+1,5Mmr B Tevenne 20—30 mumyT. Yepes
1 yac HaumHAMM BBe/IeHNE B PE)KIIMe TIOCTOSTHHON NHDY3UHN
nojyiepskuBatomeii o3pr 0,33% pormBakamHa co CKOPO-
crbio 7,0£2,0 mu/gac [8]. KarerepusnpoBasin MOu€eBoOii 11y-
3bIpb 0HOPa30Boii cucremoii PreKon™ (Unamedical
Danmark) /i KOHTPOJIS AMype3a 1 u3MepeHust HHTpaad-
JOMUHAIBHOTO JIABJICHISI HEIIPSIMBIM CITOCOOOM.

VHAYKIMIO B aHECTE3UI0 B 00EUX IPYIIIAX IIPOBOAUIN
denranmmom 2,5+0,07 mxr/xr UaMT wu mpomodosom
2,5+0,03 mr/kr akryanbHoii Maccesl Tesa (AMT). ury6a-
IO TPaxen BBIOJIHSIIN HA (hOHe MUOPENAKCAIUN POKY-
poamymom 0,6+0,04 mr/xr UaMT, ¢ BbICOKOTIOTOUHOI
[IPEOKCUTEHAITEN Yepe3 HOCOBbIE KAHIONN B MO3WIINU C
MIPUITO/IHSITBIM TOJIOBHBIM KOHIIOM [IJISI JIADUHTOCKOITHH
(Head Elevated Laryngoscopy Position) [9]. Basosyto
anecresnio noaaepskusanu low flow urransnueii gecdo-
pana B go3e 5,2%1,7 06% no uenesoro suavenuss MAK
4,1%1,4 B koMOuHaiu ¢ hpakMOHHBIM BBeJeHreM (heH-
tanuia 4,3+0,6 mxr/xr/a UMT, B couetarmnu ¢ [19A po-

body weight (IBW), f = 12—14 per min, TI.TE — 1:2, a
constant PEEP level — 7 em H,O. In group 2 (n=21), a
combined anesthesia based on the low-flow desflurane
inhalation with the prolonged epidural analgesia with
0.2% ropivacaine solution using a modified MV mode was
applied as an anesthetic management: VC-CMV mode, V,
5—6 mL/ kg IBW, f=12 per min, gradually increasing up to
18 per min, TI.TE — 1:1, with the PEEP escalation start-
ing from 7 ¢cmH,O and increasing gradually by 1—2
c¢cmH,0. The PEEP level was increased under monitoring
of gas exchange and hemodynamic parameters. When the
PEEP was increased to the point when blood oxygenation
began to decelerate and hemodynamic disorders devel-
oped, further increase of the PEEP level was discontinued.
After that, PEEP was reduced by 1—2 ¢cmH,O to the pre-
vious optimal value [7]. The compared groups were repre-
sentative for the following 6 key parameters: gender, age,
BWI, comorbidity nature, physical state (according to
ASA), and the type of a surgical intervention.

Catheterization of vjugularis interna was performed a
day before the surgery under ultrasound assistance using
the portable Mindray M5 system (Shenzhen Mindray Bio-
Medical Electronics Co., Ltd. PRC). Epidural catheteriza-
tion was performed in the operating room in a sitting posi-
tion via midline approach under ultrasound assistance
using the portable Mindray M5 system. The epidural cav-
ity was punctured at the Th5,7 level. Standard Rerifix kits
(B.Braun) with a 20G catheter were applied. The catheter
was introduced cephalad to the depth of 3 ¢cm and fixed
using specialized EpiFix clamps (Unomedical). A test dose
of alocal anesthetic (3 mL of 0.5% ropivacaine) was inject-
ed in the operating room. Step-by-step bolus introduction
of 0.33% ropivacaine, 3.0 ml per step, was initiated in 5
minutes (if no signs of spinal anesthesia were observed)
until the full dose of 11.5£1.5 ml was introduced within
20—30 minutes. A continuous infusion of the maintenance
dose 0.33% ropivacaine at a rate of 7.0£2.0 mL/hour was
initiated in 1 hour [8]. Bladder catheterization was per-
formed wusing the disposable PreKonTM system
(Unamedical Denmark) for monitoring of the urine output
and indirect measuring of the intraabdominal pressure.

The induction of anesthesia was performed in both
groups using 2.5+0.07 pg/kg IBW of fentanyl and
2.5£0.03 mg/kg of actual body weight (ABW) of propofol.
Tracheal intubation was performed on the background of
myorelaxation using 0.6+0.04 mg/kg IBW of rocuronium,
with a high-flow peroxygenation through nasal cannula in
the head elevated laryngoscopy position [9]. The basic
anesthesia was sustained with a low-flow inhalation of des-
flurane at a dose of 5.2+1.7 vol% to the target MAC value
of 4.1+1.4 in combination with fractional introduction of
fentanyl at a dose of 4.3+0, 6 ug/kg/h IBW combined with
ropivacaine-containing PEA at a rate of 5—8 mL/h. The
myorelaxation was sustained using intravenous infusions
of rocuronium at a rate of 0.4+0.05 mg/kg/h IBW under
the TOF stimulation [10]

The infusion therapy in patients of both groups
included a balanced water-electrolyte solution and a
gelatin-based colloidal solution; the infusion volume
depended on the intraoperative blood loss and perspiration
losses.

The intraoperative monitoring of peripheral hemody-
namics was provided using the Hewlett-Packard 56S
device. Noninvasive systolic blood pressure (NSBP), mean
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[IpakTukyromemy Bpauy .

MTUBAKAMHOM CO CKOPOCTBIO 5—8 Mu1/d. Muopesakcariio
MOJIIEP’KUBAJIN BHYTPUBEHHON HHGY3MeNl POKYPOHUYMa
co ckopocteio 0,4%£0,05 mr/kr/u UMT, nox xonTposem
TOF-crumymsamun [10].

VHdysnoHHass Tepaius y NAIMEHTOB 00€UX TPyII
BKJIfOUasia cOAJAHCUPOBAHHBIA BOIHO-3JIEKTPOJUTHBIIL
DPaCTBOP U KOJUIOUIHBIA PACTBOP HA OCHOBE JKENATHHA,
obbeM uHbY3UN ONMpPeesIsiICs MHTPAONEPAIMOHHON KPO-
BOTIOTEPEIT U MEPCITUPATMOHHBIMU TIOTEPSIMU.

VuTpaonepalimoHHbIil MOHUTOPUHT TIeprdeprnIecKoit
reMoaMHaMUKKN obecneunBann annapatom Hewlett-
Packard 56S. Perucrpuposanu Hewnsasusuoe CAJI,
Allcp., A1, HCC, OKT B mectukanaabHoM pexxume. Mo-
HUTOPUHT IEHTPATBHON TIeMOAMHAMUKK OCYIIECTBIISIN
METOJIOM YAaCTHYHOI DPENMPKYJISIIK YTIEKUCIOTO Tas3a B
3aMKHYTOM JIBIXaTeJbHOM KOHTYPE C TIOMOIIBIO CHCTEMBI
NICO 7300 (Novametrix Medical Systems Inc. USA), oc-
HoBbIBasick Ha npuHiuine Muka. Konrpoauposanu, cep-
neunbiii ungexc (CI), uagekc yaapuoro oobema (SVI), un-
nekc cucreMHoro cocyzaucroro comnporusienusi (SVRI),
B/l ¢daeboronomerpom Bampamana; KOC (pH, BE,
HCOs), maxrat n rassr kposu (PaO,, PaCO,) — razoana-
sm3atopoM i-STAT (Abbott USA). Monutopusr riryOuHb!
AHECTE3NH OCYHIECTBISIIN € TIOMOIILI0 GUCIEKTPATHHOTO
ungexca Moxynaem BISXTM | nopgepskusas mokasaresb
BIS na yposue 50—60 [11]. HeiipombiiieuHblii MOHUTO-
PHHT BBITIOJTHSIJIN METOJIOM aKCeJepoMHIorpadun ¢ IoMo-
mpto ammapara TOF-Watch® SX (Organon, Ireland). Uc-
CJIeJIOBAHUST TIPOBOJIMJIN HA 4-X JTalax: mocJje NHAYKINN B
aHecresuto, Ha stare nocie uncyddusuu CO, B Gproli-
HYIO MOJIOCTh, HAJIOXKEHUST CKPEIIOYHOTO 1ITBa, MOCTe Jie-
cybdasmnum.

Craructideckyio 06pabOTKy MOJTyYeHHbBIX pe3yJibra-
TOB HCCJECOBAHUS TIPOBOJMJIN METOOM BapHAIlMOHHON
CTATUCTUKHU C €TI0 ONEHKN M aHAJIN3a CTATUCTUYECKOM
COBOKYITHOCTH ITyT€M COCTaBJICHUS BAPUAIIMOHHBIX PSJIOB,
BBIYUCIEHUS CpeHnX Besnaut (M), CTaHAapTHOTO OTKJIO-
nenust (SD), menuannt (Me), 25-it (LQ) n 75-it (UQ) npo-
nenTueil. KagecTBeHHbIE TIPIU3HAKI OMCBIBAIIH TIPOCTHIM
YKa3aHMeM KOJIYeCTBA 1 10U (B IIPOIIEHTAX ) JJIsT KasK/I01
kareropuu. [IpoBepKy /IaHHBIX HA COOTBETCTBUE HOPMAJIb-
HOMY 3aKOHY PacIpeieJIeHUs ITPOBOMIIN € TIOMOIIIbIO KPH-
tepust Kosmoroposa. B Tom ciydae, e pacripeziesemie
COOTBETCTBOBAJIO HOPMAJIBHOMY, [IJIsI OTIEHKH JIOCTOBEPHO-
CTU PA3JIMIUN MEKIY BBIOOPKAMH HCIIOJIB30BAIN KPUTE-
puit CteionenTa. B mpotuBHoM ciyuae ncromp3oBamn U-
kpurepuii MaHHa—YUTHHU, a CBs3aHHBIX BbIGOpKax W-
kputepuii Buikokcona. YpoBeHb CTaTUCTUYECKON 3HAYN-
MOCTHU TIPH TTPOBEPKE HYJIE€BOU TUIIOTE3bI PUHIUMAIN CO-
orBercTByionmii p<0,05 [12]. O6paboTKy maHHBIX TPOBO-
JIAJIU C TIOMOTI[BIO KOMITBIOTEPHBIX TIporpamMM Statistica 6.0
u MS Excel 2010.

PesyubraThl 1 00CyKAEHUE

CpenHsist MPOJOKUTETHHOCTh OTIEPATUBHOTO
BMelnaresbcTBa B 1-1 rpymme co-ctaBuna 146,4+37
MUHYTBI, BO 2-if Tpymie — 148,1£4,1 munyter. O6b-
eM KpoBoriotepu B 1-ii rpynmne — 181,2+17,8 mu, BO
2-ii rpymmne — 178,5+18,1 myr. CooTBeTCTBEHHO 00B-
eM MH(Y3MOHHOI Tepanun B 1-i1 rpyIie cocTaBu:
kpuctamaonasl — 17,2424 mu/xr UnMT, xommon-
el — 6,8 22,1 ma/xr UaMT, Bo 2-i1 rpynme: kpuc-

blood pressure (NMBP), diastolic blood pressure
(NDBP), heart rate (HR), and six-channel ECG were reg-
istered. The central hemodynamics was monitored by
means of a partial carbon dioxide recirculation in the
closed respiratory circuit using the NICO 7300 system
(Novametrix Medical Systems Inc. USA) based on the
Fick principle. Cardiac index (CI), stroke volume index
(SVI), systemic vascular resistance index (SVRI), and
central venous pressure (CVP) were monitored using
Waldman's phlebomanometer. ABB and blood gases
(PaO,, PaCO,, pH, BE, HCOs, lactate) were monitored
using the i-STAT gas analyzer (Abbott USA). The depth of
anesthesia was monitored using a bispectral index by
means of a BISXTM module, the BIS index being main-
tained at the level of 50—60 [11]. Neuromuscular monitor-
ing was performed using the acceleromyography by means
of the TOF-Watch ® SX device (Organon, Ireland). The
tests were performed at 4 points: after induction of anes-
thesia; after CO, insufflation in the abdominal cavity; after
application of staples; and after desufflation.

The statistical processing of the obtained results was
performed using variation statistics to evaluate and ana-
lyze the statistical population by means of grouping of
variation series, mean values (M), standard deviation
(SD), median (Me), 25 (LQ) and 75 (UQ) percentiles. The
qualitative parameters were described by means of mere
indication of the amount and the proportion (in percent-
age) for each category. Verification of data for compliance
with the normal distribution law was performed using
Kolmogorov's criterion. In that case, if the distribution
complied with the normal one, the z-test was used to assess
the significance of the differences between samples.
Otherwise, the Mann—Whitney U-test was used, and the
Wilcoxon rank sum test was used for linked samples. The
level of statistical significance at verification of the null
hypothesis was equal to P<0.05 [12]. The data were
processed using Statistica 6.0 (StatSoft, USA) and MS
Excel 2010 software.

Results and Discussion

The average duration of a surgical interven-
tion was 146.4+3.7 minutes in Group 1 and
148.1+4.1 minutes in Group 2. The blood loss vol-
ume was 181.2+17.8 mL in Group 1 and
178.5£18.1 mL in Group 2. Therefore, the volume
of the infusion therapy in Group 1 was as follows:
crystalloids =17.2£2.4 mL/kg IBW, colloids =
6.8%£2.1 mL/kg IBW;, in Group 2, it was as follows:
crystalloids = 16.8%2.3 mL/kg IBW, colloids =
9+1.8 mL/kg IBW.

At the first stage of the study, NSBP, NMBP,
and NDBP values did not differ significantly in both
groups (Table 1). No rhythm disorders or ST seg-
ment depression were registered in any observation.
A study of central hemodynamics demonstrated a
decrease in CI and SVI to the lower normal limits;
and no significant differences between groups were
registered (Table 1); there also was a significantly
lower CVP in both groups as compared to the nor-
mal limits (P<0.05) SVRI values did not differ sig-
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Ta6auua 1. CpaBHHUTEIbHAS XapPAKTEPUCTUKA MHTPAONEPAIMOHHBIX ADAMETPOB reMOJAUHAMUKU MEKIY IPyniaMu

Me (LQ; UQ).

Table 1. Comparative characteristics of intraoperative parameters of hemodynamics between groups Me (LQ; UQ).

Parameters Groups Values of parameters on the stages of the study
{st 9ond 3rd 4th
HR, per/min 1 69.4 (65.1;76.4) 763 (67.588.3)** 849 (76.1;92.5)**  71.2(63.3;79.3)**
2 71.2 (66.3; 82.4) 63.1 (57.4; 71.8)*** 62.5 (56.8;73.2)* 63.4 (55.8; 72.9)*
NSBP, mm Hg 1 119.2 (102.5; 144.2)  140.8 (131.3; 162.4)** 149.7 (134.6; 166.4)** 132.8 (125.1; 138.9)**
2 121.8 (105.2; 126.7) 118.3 (102.4; 128.7)*  119.4 (103.6; 126.5)*  120.8 (105.1; 129.2)*
NMBP, mmHg 1 83.7 (71.2;96.8) 95.7 (81.2; 102.3)** 104.7 (89.9; 109.7)** 92.2 (85.1; 98.2)**
2 81.1 (75.2; 104.9) 79.8 (68.9; 94.1)* 80.2 (63.7;92.1)* 80.9 (64.6; 93.4)*
NDBP, mmlig 1 75.3 (61.8; 80.7) 885 (78.8; 102.3)* 959 (84.2; 104.9)"* _ 85.7 (78.9; 92.3)**
2 73.7 (59.1; 80.5) 71.1 (50.8; 79.4)* 72.3 (67.2; 81.7)* 71.9 (58.2; 80.1)*
CVP, mm H,0 1 18.5 (15.8; 36.8) 428 (19.3; 61.7)** 848 (754, 97.6)* 85.3 (76.7; 98.2)
2 20.2 (17.8; 38.4) 444 (20.4; 67.4)**  55.2 (46.1; 67.4)*** 54.1 (42.8; 66.1)*
CT, [/min/m’ 1 2.7 (1.8, 3.5) 39 (2.1; 3.9)* 49 (3.7,5.1)* 39 (3.4; 5.4)**
2 2.8 (1.9;3.7) 3.7 (2.0; 4.1)** 3.9 (2.7;5.2)* 3.8 (2.8;5.1)
SVI, ml/m’ 1 431 (37.2,57.3) 57.2 (47.1; 61.3) 73.8 (64.4; 79.9)* 58.9 (46.8; 67.5)*
2 42.7 (36.4; 56.1) 55.5 (46.4; 69.7)** 59.7 (49.1; 568.4)* 574 (42.7; 57.8)
SVRI, dynesmes’sm?’ 1 21211 24311 3134.3 2025.3
(1915.3; 2465.3) (1994.1; 2818.1)** (2786.3; 3484.1)** (1678.7; 2242.4)**
2 2152.2 1932.9 1941.5 1971.2

(1918.1; 2586.7)

(1749.3; 2217.7)***

(1618.3; 2268.4)*

(1536.2; 212854)

Note. Significant differences at P<0.05: * — between the two groups;
— as compared to the previous stage and between the two groups.

8k ok

are marked with bold type;

** — as compared to the previous stage; versus normal limits

Ipumeuanue. [[ns Taba. 1, 2: Parameters — mokaszareawn; Groups — rpynmnsr;Values of parameters on the stages of the study — sna-

YyeHus nokasaresieil Ha aranax ucciaepoBanus. HR, per/min — YCC, ya/mun; NSBP, mm Hg — CA/l, mm pr. ct.; NMBP — AJ|

L[)’

NDBP — JIA/l; CVP mm H,O — B/, mm Bogs. cT.; CI, |/min/m* — cepaeunsiii numekc, i/mun/m% SVI, ml/m* — urgekc ynapto-
ro o6bema, mar/m% SVRI, dynesm es’sm? — MHIEKC CHCTEMHOTO COCYAMCTOTO COMPOTUBJIEHUS, IH * cM * ¢’ * M. JIOCTOBEpHbBIE Pa3n-

upst ipu p<0,05: * — Mesxay AByMs rpynmamu; **

MIeHWTI0 HOpMe; ***

tamnonasl — 16,8+2,3 mu/kr UaMT, xonmonasr —
94+1,8 ma/xr UnM'T.

Ha 1-m srane nccienosanus nokasartenun CAJL,
Allep., TAT mocToBepHO B 00€UX TPYIIIaxX He PasJjiv-
yascs (Tabu. 1). Hu B ogHOM HaGJmfoieHIM He 3ape-
TUCTPUPOBAJIN HApPYIIEHUN pPUTMa cep/iia WiIn Jie-
npeccun cermenta ST. Ilpm wuccaemoBanun
MoKazaresei eHTPATbHON reMOINHAMUKY BbISBUIIN
camkenne Cl, SVI o ypoBHS HUKHUX TPaHUIT HOP-
MaJTbHBIX 3HAYEHU U IOCTOBEPHBIX PA3IMUNN MEXK-
Ny Tpylnamu He sapeructpuposanu (tabm. 1). Ha-
GJIoIaT TaKyKe JOCTOBEPHO MEHbIee 3HAYeHUe
IIB/I B o6erx rpymiax B CPaBHEHUH ¢ HOPMaIbHBIMU
nokaszarensamu (p<0,05). 3nauenus SVRI B obenx
IPYIIIax JOCTOBEPHO MEKILY c0o0O0il He pasindarch,
U HAXOJIUJIUCH B Npejieiax pehepeHCHbIX 3HAYCHMH.

Ha 2-m arare uccienoBanus B 1-if rpymme 3a-
perucrpuposanu ysenndenne snadenmiit CAJI, A/l
JTA/l B cpaBHEHUU € TIPENIBIAYIIINM 9TAIIOM HUCCIe/0-
BaHWS W TIOKA3aTessIMU 2-1 TPYTIIBI, TIPU 9TOM BO 2-
11 TpyIllle JOCTOBEPHOW Pas3HUIBl IOKasaTesen
CAI,Allcp., A/l mexxny 1-m m 2-M aTarom ucciie-
posanuii He Borasuau (tabs. 1). Kpome toro, Bo 2-it
IpyTITie 3aperuCTPUPOBAIN JIOCTOBEPHOE CHUKECHUE
YCC B cpaBHEHNU € TIPEBILYIIINM 3TAITOM MCCIIE/0-
BaHUs ¥ ¢ nmokazareiasamu 1-it rpymmsr (p<0,05). He
3apEruCcTPUPOBAIIN TAKKe HAPYIIEHUI PUTMA CePIa
nin penpeccun cermenta ST. [Ipu amanmmse mokaza-
TeJiell [EeHTPATbHON TeMOIMHAMUKN OBLT BBISBJIEH

— II0 CpaBHEHUIO C IIPEAbIAYUINM ITAIIOM; JKUPHBIM LL[pl/I(bTOM BbI/I€JIEHO 110 OTHO-
— II0 CpaBHEHUIO C IPEAbIAYIIUM STAaIllOM U MEXKIY ABYMA IPYyTIITaMU.

nificantly between groups and were within reference
limits.

At the second stage of the study, the increase in
NSBP, NMBP, and NDBP values was registered in
Group 1 as compared to the previous stage of the
study and Group 2 parameters; at that, no significant
difference in NSBP, NMBP, and NDBP values in
Group 2 between the 15t and 20d stage of the study
was registered (Table 1). In addition, in Group 2, a
significant reduction in the heart rate was registered
as compared to the previous stage of the study and to
Group 1 parameters (P<0.05). Besides, no rhythm
disorders or ST segment depression were registered
in any observation. The analysis of central hemody-
namic parameters demonstrated a significant
increase in CI, SVI, CVP values in both groups as
compared to the 15t stage of the study (Table 1). In
addition, increased SVRI values were registered in
Group 1 as compared to the previous stage of the
study. On the contrary, in Group 2, a significant
reduction in the SVRI values was registered as com-
pared to the previous stage of the study and Group 1
values (P<0.05).

At the third stage of the study, in Group 1 the
growth in NSBP, NMBP, and NDBP values continued
as compared to the previous stage of the study and
Group 2 values (P<0.05); at that, 1 case of ST depres-
sion in two leads and 3 cases of single supraventricular
extrasystole were registered. In Group 2, no signifi-
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[IpakTukyromemy Bpauy .

nocrosepubiii poct suavenuit CI, SVI, IIB/I Bo o6e-
UX IPyNIax B CPaBHEHUU C 1-M 3TaroM mccienoBa-
Hust (Tabu. 1), poct SVRI B 1-ii rpymiie B cpaBHEHUN
C TIPEIBIYTIAM 3TATIOM HccaeoBanus. Bo 2-ii Tpy1-
e — 7ocToBepHOe cHuKeHne 3HaveHns SVRI, kak B
CPaBHEHWW C TIPEABIYIIUM HTAIOM WCCIE[OBAHMS,
Tak U B cpaBHern ¢ 1-it rpymmnoit (p<0,05).

Ha 3-m arane nccienoBanug B 1-#1 rpytiie mpo-
nomxnicsa poct snadenmit CAJL, AL, IAL, 9YCC B
CPaBHEHWHW C MPEbIIYTUM HTAIIOM MCCJIeI0BAHUS 1
suavenusmMu 2-ii rpymmnet (p<0,05), mpu aTOM 3ape-
TUCTPUPOBaAJIH OAUH HHIIHAEHT fHenpeccun ST Goliee,
4YeM B JIBYX OTBEJEHUSX, U TPU WHITUIEHTA eJMHIY-
HOW Ha/KeJyJ0YKOBOH 3KcTpacuctonmmn. Bo 2-i
rpyTe JOCTOBEPHONM pasHunbl nmokasarenein A/l
JAL, YCC mexmy 2-M 1 3-M 2TAroM uccyae0BaHni
He BbIABUIM (Tabu. 1), HU B OHOM HaOJIOJIEHIN He
3apETUCTPUPOBATN HAPYIIEHWEH PUTMa CEpAIa WJIH
nenpeccun cermenTta ST. IIpu ananuse nokasateseit
MEHTPAIBLHON TEeMOJIMHAMWKN BBISIBUJIN JOCTOBEP-
weiii poct 3uavenunii CI, SVI, SVRI, IIB/l B 1-i
IpyTIIie B CPABHEHUN € TIPEBIAYIIIM 9TAIIOM HCCie-
JIOBaHUsI W TOKazaTeqsiMu 2-i rpymmbl (tabi. 1),
npudeM 3uadenus CI, SVI, SVRI 6bLiu 10CcTOBEPHO
BBIIIE BEPXHUX 3HAYEHWH pedepeHCHBIX ToKasaTe-
seit (p<0,05). Bo 2-ii rpymiie ObLI BBISBJIEH JOCTO-
BepHbIil poct IIB/] B cpaBHenun co 2-m aramowm, 110-
crtoBepHOl pasuutlsl nmokaszatenein CI, SVI, SVRI B
CPaBHEHUU C TIPEABIIYITUM HTATIOM HE BBISBUJIN
(tabm. 1).

Ha 4-m arare ncciegoBanust B 1-if rpyrmie oT-
metrn nocroseprnoe cukenne CAJL, AL, JA/L
YCC B cpaBHeHNY € 3-M 3TANIOM UCCJIEOBAHNS, TIPU
stom snavennsa CA/l, A/l,, TAl, HCC ocraBammch
JIOCTOBEPHO BbIIe, YeM Bo 2-if Tpytie (p<0,05). Bo
2-11 rpymnie AOCTOBEPHOW pasHUIBI TMOKasaTesein
CAL, AL, IAJl, YCC B cpaBHEHNU C TIPENBITY-
[IMM 9TAlOM KMCCIeA0Banuii He BbisiBuaun (tabm. 1),
HU B OJHOM HaGJIFOJIEHII HE PErMCTPUPOBAIM HAPY-
IMeHni puTMa cep/ia nian gernpeccun cermenta ST.
[Tpu amanuse mokazaTesielt EHTPATBHON reMOINHA-
MUKW BBISIBUJIM [IOCTOBEPHOE CHIKEHUE 3HAYEHUI
CI, SVI, SVRI B 1-ii rpymirie B cpaBHEHUHA ¢ 3-M 3Ta-
oM uccaegosanus (tabu. 1) (p<0,05), Bo 2-it rpym-
me mocTtoBepHOU pasuursl mokasateneit CI, SVI,
SVRI B cpaBuenuu ¢ IpeiblLyIIUM 9TallOM He Bbl-
saBuy. Bo 2-i1 rpymme BBIIBUJIN TOCTOBEPHBIN pOCT
[IB/I B cpaBHEHWH CO 2-M 3TAIlOM, HO ITPUA 2TOM 3Ha-
yenue ITB/I Bo 2-if rpymiie OBLIO JOCTOBEPHO HUIKE,
yeM B 1-if rpyiie.

[Tosydyennble HaMU PE3YJIBTATBI UCCIETOBAHUS
CBUJIETETHCTBYIOT O TOM, YTO COYETAHNUE MUY PATHHOM
AQHAJIbTE3WH POMTMBAKAMHOM C HI3KOIIOTOYHON MHTAJIS -
mn geciiopata obecriednBaoT 6ojiee cTabUIIbHbIE
[apaMeTpbl IIEHTPAIBHOI TeMOIMHAMUKH, YeM KOMOH-
HUPOBAaHHAS aHECTe3WsT Ha OCHOBE JiechIIIopaHa.

[Tpwm nccnenoBanny napaMeTpoB Ta30B KPOBU U
KOC Ha ucxozxtom ataie (tabi. 2) B 06enx rpymiax

cant difference in NSBP, NMBP, NDBP, and HR were
registered between the 20d and 31d stages of the study
(Table 1). No rhythm disorders or ST segment depres-
sion were registered in any observation. The analysis
of central hemodynamics revealed a significant
growth in CI, SVI, SRVI, CVP values in Group 1 as
compared to the previous stage of research and Group
2 values (Table 1). At that, CI, SVI, and SVRI values
were significantly higher the upper reference limits
(P<0.05). In Group 2, there was a significant CVP rise
as compared to the 20d stage. No significant difference
in CI, SVI, and SVRI values was found as compared to
the previous stage (Table 1).

At the fourth stage of the study, in Group 1,
there was a significant drop of NSBP, NMBP, NDBP,
and HR as compared to the 31 stage. At that, the
NSBP, NMBP, NDBP, and HR values remained sig-
nificantly higher than those in Group 2 (P< 0.05). In
Group 2, no significant difference in NSBP, NMBP,
NDBP, and HR values was found as compared to the
previous phase of the study (Table 1). No rhythm
disorders or ST segment depression were found in
any observation. The analysis of central hemody-
namic parameters also demonstrated a significant
reduction in CI, SVI, and SVRI values in Group 1 as
compared to the 374 stage of the study (Table 1). In
Group 2, no significant difference in CI, SVI, and
SRVI values were found as compared to the previous
stage (P<0.05). In Group 2, there was a significant
growth in CVP values as compared to the 2nd stage;
but at that, the CVP value in Group was significant-
ly lower than that in Group 1. No significant differ-
ence in CI, SVI, SVRI values was registered in
Group 2 as compared to the previous stage of the
study (Table 1).

Thus, the obtained results indicate that the
combination of ropivacaine-containing epidural
analgesia with a low-flow inhalation of desflurane
provide more stable parameters of central hemody-
namics, than the desflurane-based combined anes-
thesia. This fact indirectly confirms a better anes-
thetic protection of the combined technique.

The study of baseline gas homeostasis and ABB
parameters (Table 2) in both groups demonstrated a
significant reduction in the PaO, level and an
increase in the PaCQO, level as compared to normal
values (P<0.05). Lactate, pH, BE, and HCO,, levels
were within reference values at the 15t stage and did
not differ significantly.

At the 2nd stage, there was a PaO, level rise in
both groups; at that, in Group 2, it was significantly
higher as compared to Group 1 values (P<0.05).
Elevation of PaCO, levels in Group 1 continued as
compared to the previous stage of the study. In
Group 2, hypercapnia persisted; however, no signifi-
cant differences in PaCO, levels were found as com-
pared to the 15t stage of the study (Table 2). Lactate,
pH, HCO,, and BE concentrations did not differed
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Ta6suua 2. CpaBHHUTEIbHAS XaPAKTEPUCTUKA HHTPaonepanuoHHbix napamerpoB KOC u razoB KpoBu MeKIy rpyn-

mamu (Me (LQ;UQ).

Table 2. Comparative characteristics of intraoperative parameters of ABB and blood gases between groups (Me

(LQ; UQ).
Parameters Groups Values of parameters on the stages of the study
{st 9ond 3rd 4th
PaO,, mm Hg 1 82.1 (75.4; 85.3) 89.2 (87.5;94.1)** 91.5 (88.7; 95.2) 92.1 (89.3; 95.8)
2 82.9 (78.5;86.4)  94.7 (92.5; 99.3)*** 98.1 (95.9; 99.4)* 98.3 (96.2; 100.2)*
PaCO,, mm Iig 1 51.3 (48.5;57.5) 577 (51.2; 61.3)"  64.1(56.7; 67.4)"*  64.9 (57.5; 69.5)
2 52.4 (58.1; 58.2) 52.3 (48.1; 57.5)* 51.9 (47.5; 57.2)* 49.7 (44.1; 53.2)*
Lactate, mmol,/1 1 13(08; 1.5) 14 (0.9; 1.8) 16(0.7;2.1) 15 (0.6, 1.9)
2 1.4 (0.9; 1.6) 1.3 (0.8; 1.7) 1.4 (0.9; 1.9) 1.3 (0.8; 1.5)
pHl 1 7.35 (1.32; T42) 7.34 (7.30; 7.39) 7.22 (7.11;7.36)**  7.26 (7.12; 7.40)
2 7.36 (7.33; 7.41) 7.35 (7.31;7.38) 7.34 (7.30; 7.39)* 7.35 (7.32; 7.39)*
BE, mmol/] 1 12(-16,12) 13(-1.9; 1.6) 18 (16, 1.6)* 19 (-2.2,0.8)
2 13 (-1.7; 1.1) 1.2 (-2.1; 1.3) 1.3 (-1.3; 1.3)* 1.2 (-1.9; 1.0)*
HCO,, mmol/1 1 234 (20.5; 25.1) 259 (24.2; 27.8) 26.1(23.1; 29.5) 5.8 (22.7; 28.1)
2 24.1 (21.6; 27.3) 23.8 (20.1; 26.4) 24.5 (21.8; 26.1) 24.3(21.2;27.1)

Note. Significant differences at P<0.05: * — between the two groups; ** — as compared to the previous stage; versus normal limits

8k ok

are marked with bold type;

MEXAY ABYMS I'pyIITaMu.

3apernucTpupoBaIn N0cToBepHOe cHuKeHne PaO, n
yBenmuenne PaCO, B cpaBHeHWN € HOPMaJbHBIMU
sHaueHnsamu (p<0,05). KoHieHTparms JakTata u 3Ha-
yennst pH, BE, HCO, na 1-M atane ucciegoBanns Ha-
XOUJINCH B TIpefiesiax pehepeHCHBIX 3HAUeHNT.

Ha 2-m aTarne nccieoBanust HabJItoaam poct
sHaueHuit PaO, B o6eux rpymmnax, npuyeM BO 2-ii
rpyIie oH OB JOCTOBEPHO BBIIIE B CPABHEHUU CO
suavenussmu 1-it rpymms (p<0,05). Hapocio PaCO,
B 1-¥ TpyIIie B CpaBHEHUU C MPEIBIAYITIM 9TAIOM
WCCIe/IOBAHNS, BO 2-11 TPYIINIe TaKyKe COXPaHsIach
TUTIEPKAITHUS, HO IOCTOBEPHBIX PA3JINIUil 3HAYEHUI
PaCO, B cpaBHeHn™ ¢ 1-M aTaioM MccaeOBaHUS He
BoistBN (Tabsr. 2). KoHlleHTpalus JakTaTa, 3Haue-
wusg pH, BE, HCO, na 2-m arare ncciegoBanus j1o-
CTOBEPHO MeK/y TPyTTamMu u ¢ 1-M aTarmom uccieso-
BaHWS HE PA3/INYaIICh.

Ha 3-m aTame uccseoBanus OTMETHIN POCT
PaO, Bo 2-i1 rpynme B cpaBHEHUW C TPEABILY M
sranom (tabu. 2). Ipogomskuics poct PaCO, B 1-ii
IpyIlie B CPaBHEHWW C MPEABIAYIIAM HTANIOM HC-
caenoBanug. Kpome TOoro, OTMETHIIN I0CTOBEPHOE
cHmxeHne 3Havennii pH B 1-11 rpymine B cpaBHeHUN
C MPEBIYIIAM HTATIOM U CO 3HAUEHUSIMU 2-1i TPYTI-
el (p<0,05).

Ha 4-m ararne B 06eunx rpyimax mnocJje gecydd-
JISINA HE PETUCTPUPOBAJIN JIAJTbHENIIETO pocTa T'-
nepkanuuu (tabu. 2). He pasnnyanocs PaO, B cpas-
HEHUW C TIPEABIIYIIUMHU ATallaMU UCCIeI0BaHUS,
pu aToM PaO, Bo 2-ii rpyrie ObLT JOCTOBEPHO BbI-
e, ueM B 1-11 rpymie, a PaCO, — noctoBepHO HIKe
(p<0,05). OT™Mernau JTOCTOBEPHO MeHbIee 3HaYe-
nue pH B 1-if rpynme B cpaBHeHUY cO 2-i1 TPYIIION.

Takum 06pasoM, MOAU(DUIIMPOBAHHBIA PEKIM
N BJI obecrieunBaJt Iy dliiiie MapaMeTpbl Fa30BOTO CO-

— as compared to the previous stage and between the two groups.
ITpumeuanue. Lactate mmol/l — naxrat, mmous /1. JloctoBepHbie pasanuus npu p<0,05: * — Mex Iy ABYMS FPYTIIAMIE;
HEHUIO € IPEBLAYIIUM 9TAIIOM; KUPHBIM HIPUGDTOM BbIIEAEHO [0 OTHOLIEHUIO HOPME;

** — 110 cpaB-

##¥ — 110 CPABHEHUIO C MPELIIYIUM ITAOM U

significantly; there was also no significant difference
with the 15¢ stage of the study.

At the 34 stage, there was also an elevation of
the PaO, level in Group 2 as compared to the previ-
ous stage; in Group 1, there was no significant differ-
ence in PaQ, levels (Table 2). The elevation of the
PaCO, level in Group 1 continued as compared to
the previous stage of the study; in Group 2, no sig-
nificant differences in PaCO, levels were registered.
In addition, there was also a significant reduction in
the pH concentration in Group 1 as compared to the
previous stage and Group 2 values (P<0.05). No sig-
nificant differences in the lactate, HCO,, and BE lev-
els were found as compared to the 2nd stage of the
study and between groups.

At the 4th stage, after desufflation, no further
elevation of hypercapnia was recorded in both
groups (Table 2). PaO, levels did not differ signifi-
cantly as compared to the earlier stages of study; at
that, the level of PaO, in Group 2 was significantly
higher than in Group 1, and the level of PaSO, was
significantly lower (P<0.05). The pH concentration
was also significantly lower in Group 1 as compared
to Group 2; no significant differences with the data
acquired from the previous stage of the study were
found. The analysis of lactate, HCO, and BE para-
meters demonstrated no difference between groups
and stages of the study.

Therefore, a modified MV mode provided bet-
ter blood gas composition, ABB, and tissue perfusion
parameters than the routine ventilation mode.

At the initial stage of the study, after the
induction of anesthesia and before pneumoperi-
toneum, the key central and peripheral hemody-
namic parameters in the patients of both groups did
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craBa kpoBu, KOC u TKaHeBoii mepdy3nn, yeM Tpa-
JIUITUOHHBIN BAaDUAHT BEHTUJISAIINN JIETKUX.

Ha navasbHOM aTane uccieloBaHus MocJie WH-
NYKIIUW B aHECTE3UIO W JI0 HAJOKEHUs TTHEMOTIEPH-
TOHEyMa OCHOBHbBIE TTOKa3aTeJ TIeHTPAJIbHON U Tie-
pudepruecKoil TeMOINHAMUKHN Y TAIUEHTOB 00enX
IPYTIIT CTATUCTUYECKH IOCTOBEPHO He Pa3INJIafCh 1
HaXOJUJIUCh B Tpejiesiax HOPMAJbHBIX 3HAYCHUI.
Huskue snauenust [IB/] B 06enx rpyImmnax BEpOSITHO
CBSI3aHBI C WCXOJHOW THUIIOBOJIEMUEH, TOoKa3aTesn
CI, SVI Ha ypoBHe HWXHUX TPaHUIl HOPMAJTbHBIX
3HaueHWl 00YCJIOBJIEHBI COUYETAHUEM HCXOIHOM TH-
MTOBOJIEMUHN M MeINKaMEHTO3HOH Jieripeccueii TeMo-
JMMHAMUKHY TIOCJIe UHAYKITUU B aHecTe3uio. [Iporpec-
cupytomuii poct smavennit CAJI, AL, TAJL, UCC,
SVRI B 1-i1 rpymie Ha TTOC/IEAYIONINX ATANaX UCCIe-
HIoBaHUsT 00ycJIOBJIeH codyetaHueM ad(eKTUBHON
HMITYJIbCAIIUIH ¢ 6apOPEIENTOPOB GPIOIINHBI, POCTOM
BHYyTpuOpromHoro Aasierus [13]. Bo 2-it rpyrie 3a
cuer 3(GOEKTUBHON BereTaTuBHON GJIOKaAbl U MOJ-
HOIIEHHOTO aHaJbreTudeckoro apdekrta Ha ¢oHe
MIPOJIIEHHON MH(MY3UU POIMBAKAUHA B SMH/yPalTh-
HOE ITPOCTPAHCTBO COXPAHSINCH CTaOUJIbHbIE TTOKA-
sateqm CA/L, A/l,, TA/1 9CC, SVRI na Beex aramax
nccrenoBanus (Tabi. 1, 2) [14]. Ilosbimenne 3Have-
uuii ITB/I, CI, SVI B o6eux rpyiimax Ha 2-M aTarie uc-
CTIEIOBAHWS CBSI3aHO ¢ KOPPUTUPYIONTNM BJIUSTHUEM
undysnonnoit tepanuu. Ha 3-m stame 3HaueHUs
OB/, CI, SVI Bo 2-ii rpymiie coOXpaHUJINCH HA TIPEXK-
HEeM YpOBHe, a B 1-i TpyTime mpoaosKaid yBeandn-
BaThCsI, BEPOSITHO, 32 CYET HEJIOCTATOYHOW aHECTe3 -
osormueckoir 3amuTel [15]. Ha saximounresbHoM
aTare uccaenoBanus cHmKeHne 3Hadennin CA/JI,
AL, AALl, HCC, SVRI, CI, SVI B 1-ii rpynme cBa-
3aHHO ¢ gecybdusimein CO, u3 OPIOLIHOI MOJIOCTH,
nosbineHHoe 3Hauenne [[B/l, BeposTHo, cBsI3aHO C
COXPAHSIONIUMUCS «CABUTAMU» TIOKa3aTesell ra3o-
BOTO cOCTaBa KPOBHU Ha (hOHE TPAMUITNOHHOTO PEKH-
ma UBJI (tabur. 2) [16]. Ha 4-M aTale uccieqoBaHist
nocsie gecybdsiun 3navenus CA/l, A, JAJL
SVRI, CI, SVI Bo 2-i1 rpymiie uMenn cXoxXuili ypo-
BEHb C MIOKA3aTeJISIMU TTPEBIYIINX ATATIOB UCCIIE/10-
BaHWs, YTO TOBOPUT 00 OTCYTCTBUU HEraTHBHOTO
BIMSTHUST Mo uInpoBaHHbIX mapametpoB M BJI Ha
HEHTPAIBHYIO0 TEMOJIMHAMUKY. Borbilioe 3HaUeHne B
obecrieueHny cTabUIIBHBIX MOKaszaTesell mepudepu-
YeCKOH W TeHTPAJbHONH TeMOJUHAMUKU CHITPAJIO
MIPUMEHEHNEe BBICOKOW TPYAHON MUY PaTbHOM aHa-
JITE3UH, KOTOpasi BbI3bIBast 9 MEKTUBHYIO OJIOKaLy
CUMITATUYECKOTO CTBOJIA, CIIOCOOCTBYET YIIyUIICHIIO
KOPOHAPHOTO KPOBOTOKA M YCHJIEHUIO COKPATUTETh-
Holl hyHKImu Muokapza [17, 18].

BrorsiBiienHast yMepeHHasi TUTIOKCEMUS W TUTIEP-
KallHKs Ha MCXOAHOM 3Talle MCCIeA0BaHUS B 00enX
IpyIIax cBs3aHa HEMOCPEACTBEHHO € aHATOMO-
(byHKITMOHAIbHBIMA M3MEHEHUSIMU PECTTUPATOPHOI
cucTeMbl y GOJIBHBIX ¢ MOPOUMIHBIM Oskuperrem. Ha
2-M aTare uccega0BaHus B 06erx rpyiiax ObLI 3ape-

not differ significantly and were within the normal
limits. Low CVP values in both groups were proba-
bly associated with the baseline hypovolemia; CI
and SVT values at the level of lower normal limits
were associated with a combination of the baseline
hypovolemia and drug-induced depression of hemo-
dynamics after the induction of anesthesia. The
progressing elevation of NSBP, NMBP, NDBP, HR,
and SVRI values in Group 1 at subsequent stages of
the study was caused by a combination of affective
impulses from peritoneal baroreceptors and
increased intra-abdominal pressure, [13]. as com-
pared to Group 2, where stable NSBP, NMBP,
NDBP, HR, and SVRI retained at all stages of the
study due to an effective autonomic blockade and a
full analgesic effect on the background of prolonged
infusion of ropivacaine into the epidural cavity [14]
(Tables 1, 2). Increased values of CVP, CI, SVI in
both groups at the 2nd stage of the study were asso-
ciated with a corrective effect of the infusion thera-
py; at the 31 stage, CVP, CI, and SVI in Group 2
remained at the same level; in Group 1, they con-
tinued to increase, probably, due to the insufficient
anesthetic support [15]. At the final stage of the
study, decreased values NSBP, NMBP, NDBP, HR,
SVRI, CI, SVI in Group 1 were related to CO,
desufflation from the abdominal cavity; at that, ele-
vated CVP values persisted, perhaps, due to contin-
uing shifts of gas homeostasis parameters on the
background of a routine MV mode (Table 2) [16].
At the 4th stage of the study, after desufflation,
NSBP, NMBP, NDBP, HR, SVRI, CI, and SVI val-
ues in Group 2 were similar to those during the pre-
vious stages of the study, thus indicating that there
was no negative effect of modified MV parameters
on the central hemodynamics. High thoracic
epidural anesthesia, which causes an effective
blockade of the sympathetic trunk, improves the
coronary blood flow and enhances the myocardial
contractile ability, significantly contributes to
maintaining the stable central and peripheral hemo-
dynamic parameters [17, 18].

Moderate baseline hypoxemia and hypercapnia
in both groups were directly related to anatomic and
functional changes in the respiratory system of
patients with morbid obesity. At the 2nd stage of the
study, elevation of pO, associated with increased
alveolar ventilation (MValv) and functional residual
capacity of lungs (FRC) resulting from the use of
PEEP and inversion of the respiratory cycle was reg-
istered [19]

Continued elevation of hypercapnia in Group 1
at the 31d stage of the study was probably associated
with the lack of its elimination, while in Group 2, the
efficiency of elimination of CO, improved as a result
of a gradual increase in the respiratory rate (RR) and
mediated respiratory minute volume (RMV), thus
suppressing elevation of the pCO, level in Group 2.
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ructpupoBal poct pO,, CBS3aHHBINA yBeJIUYECHUEM
asbBeosisipoil Bertmisiuu (MValv) u dyskimo-
HaJbHOI ocTaTouHOi emkocTH Jerknx (DOE) B pe-
gymasrate npuMmenenust [IJIKB m mHBepcun mpixa-
TespHOTO TTMKJa [19].

[Iponomxkarommutics poct pCO, Ha 3-M 3Tare
uccaenoBanus B 1-it TpyIie cBsi3aH, BEPOSITHO, ¢ He-
JIOCTATOYHON HIIMMWHAIIMEN YTJIEKUCIOTBI, B TO Bpe-
Msl Kak BO 2-i1 rpylIiiie B pe3yJibTaTe IIJIaBHOIO yBeJIt-
yeHnst 4dactoTel abixanus (Y/1) m, omocpemoBaHo,
MUHYTHOTO O6beMa abixanus (MO/) yuaydimiaack
smuvuHanusg CO,, UTO MPUBEJIO OTPAaHUIEHUTO POCTa
pCO, Bo 2-ii rpymme. Poct pCO, crocobeTBoBaX
Pa3BUTHIO HAYATHHBIX TIPOSIBIEHUI PECTTUPATOPHOTO
anuio3a B 1-ii rpymie ¢ OCTOBEPHBIM CHIKEHUEM
snadennii pH (tabu. 2). JloctoBepHbIil pOCT OKCUre-
HaIlM KPOBU BO 2-i TPyIIe MPU HCHOJb30BAHUN
MOJIUDUITUPOBAHHOTO PEKMMA BEHTHJISIUU HA 2-M
JTare UCCJAE0BAHNUS CBI3aH C YBEJNIEHUEM AJIbBEO-
gspHoit BenTwisiimn MValv, @OE B pesyibrate
cryrenyaroro nosslienus yposusa [IJIKB, a Takxe ¢
WHBepcHeil aprxaTeabHoro ukia [20].

Ha 4-m arane nocie mecyddasamnuu B obenx
rpynmnax ganpHeiero pocra pCO, He 3aperucTpu-
POBAHO, YTO CBSI3aHO C IpeKpalieHreM abcopOIuu
CO, 13 GPIOIIHOM MOJIOCTH, HO IIPU 9TOM KOHIIEHTPa-
nust pCO, ocraBajach Bbile peePeHCHBIX 3HaYe-
HUii, 0COOEHHO Y MAIMEHTOB 1-i IPYIIIBI, YTO CBS3a-
HO ¢ pauTenbHol sanumuHalneit CO, 13 cuCTeMHOTO
kpoBotoka. Ilo aToil ke npuunne y nanuenTos 1-ii
TPYIIIBl COXPAHSINCH SIBJIEHUS PECTTUPATOPHOTO
anuaosa [21]. OrcyrerBue pasinyuil B KOHIIEHTpa-
i Jtakrata, sHauernii HCOs, BE B 00enx rpymax
Ha BCEX Talax MCCJAeI0BaHUS B CPAaBHEHUU C HOP-
MaJIbHBIMI 3HAYEHUSIME, WCKJIIOYaeT MeTaboIndec-
KUl KOMITOHEHT alu03a.

3akjaoyeHue

1. I'pynHas ammaypasnbHas aHATbre3Ws HUBe-
JUPyeT HeraTuBHOE BIMSAHUE HeGIATOMPUSITHBIX
(hbakTOPOB, IPUCYIMNX SHIOBUIEOCKOIIMIECKIM TeX-
HOJIOTHSIM, Ha TeMOJNHAMUKY ¥ OOTBHBIX ¢ MOPOHUI-
HBIM OKMPEHUEM.

2. Ipynnas snuaypasibHas aHaable3usl B coue-
TaHUW € HU3KOIIOTOYHOU MHrasisiiueil jgecdropana
obecriedrBaeT CTAOUIBHYI0 WHTPAOTIEPATHOHHYIO
IEHTPAJIBPHYI0 M TIepu(epniecKyo TeMOANHAMHUKY
pu Beicokux iudpax IIKB, B ycioBusax kapOoKcu-
mepuToOHeyMa, Ha (hoHe BHYTPUOPIONTHON TUIepTeH-
3, U JIyUIIyI0 aHECTe3NOJOTHYECKYIO 3aIINUTY, IeM
M30/IMPOBaHHAS aHECTe3WsI Ha OCHOBe JiecriopaHa.

Jlurepartypa

1. Finucane M.M., Stevens G.A., Cowan M,J., Danaei G., Lin J.K., Paciorek
C.J., Singh G.M., Gutierrez H.R., Lu Y., Bahalim A.N., Farzadfar F., Riley
L.M., Ezzati M.; Global Burden of Metabolic Risk Factors of Chronic
Diseases Collaborating Group (Body Mass Index). National, regional,
and global trends in body-mass index since 1980: systematic analysis of
health examination surveys and epidemiological studies with 960
country-years and 9.1 million participants. Lancet. 2011; 377 (9765):

At that, the pCO, elevation contributed to the devel-
opment of initial symptoms of respiratory acidosis in
Group 1 with a significant decrease in the pH con-
centration (Table 2). A significant growth of oxy-
genation in Group 2 using the modified ventilation
mode at the 20d stage of the study is associated with
increased alveolar ventilation, MValv, FRC as a
result of a stepwise elevation of the PEEP level and
the inversion of the respiratory cycle [20].

At the 4th stage, after desufflation, no further
growth of hypercapnia was registered in both groups
that was associated with the cessation of CO,
absorption from the abdominal cavity; however, the
concentration of pCO, remained above the reference
limits especially in patients of Group 1, in which it
was associated with prolonged elimination of CO,
from the systemic blood flow. For the same reason, in
patients of Group 1 manifestations of respiratory aci-
dosis persisted in the form of decreased pH concen-
trations [21]. The absence of differences in the con-
centrations of lactate, HCO; and BE between the
groups at all stages of the study as compared to the
limits rules out the metabolic component of acidosis.

Conclusion

1. Thoracic epidural analgesia provides a par-
tial blockade of the sympathetic trunk, thus elimi-
nating the adverse effect of unfavorable factors asso-
ciated with endovideoscopic technologies on
hemodynamics of patients with morbid obesity.

2. A better anesthetic protection was achieved
by the thoracic epidural analgesia combined with a
low-flow inhalation desflurane provides a stable cen-
tral and peripheral hemodynamics at a high PEEP
level during pneumoperitoneum with underlying
intraabdominal hypertension as compared to the
desflurane-based isolated anesthesia.

3. Being a part of anesthetic support of
bariatric surgeries, the modified MV mode provided
optimal blood gas composition and ABB parameters
during pneumoperitoneum as compared to conven-
tional ventilation settings.

3. Momudurnuposannbiii peskum MBJI, kak
KOMITOHEHT aHeCTEe3MO0JIOTNIECKOro obecreyenns Oa-
PHATPUYECKUX OTepaliii, 06ecedrt JydIine moKa-
3aTesn ra3oBoro coctaBa KpoBu 1 KOC B ycimoBusax
KapOOKCHUIIEPUTOHEYMa, YeM TPaAUIIMOHHBIE Iapa-
METPbI BEHTHUJISIIAMN.
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