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MOHUTOPHUHI I'/1YBMHDbBI HEPBHO-MBIIIEYHOTO BJIOKA
NP XUPYPITNYECKNX BMEHIATEJIbBCTBAX
HA OPTAHAX BPIOHIHOM MOJIOCTU

Benopycckas meduyuncxas axademusi nocieduniommozo 00pasoeanus,
Benopycckuil zocydapcmeennvitl. MeOuyuHcKull yHusepcumem

B uccaedosanue sxawoueno 116 nayuenmos ¢ eozpacme om 20 do 65 nem ¢ xupypezuueckou namosozuei
opzanos OPOWHOU NOJOCIIU, KOMOPHIM BLINOJIHALUCL ONEPATNUGHbLE BMEUAMENLCNEA U3 LANAPOMOMHO20 0C-
myna. Ilpedsoxennviti memod anaiusa noomeepous, 4mo cHuxenue 003bl MUOPELAKCAHMA NPU NOGMOPHOM
s6edenu cokpauaem npooosKUMesbHOCY, Jelicmeus npendapamos. Axyeiepomempuieck ycmanosieno, mo
npexypapusayus cokpamura BH/] nunexyponus na 1,0 mun u poxyponus 6pomuda wa 0,5 mun; yseiuuuia
KIIJT nunexyponus na 8,6 mun (17 % ) u poxyponus 6ponuda na 5,8 mun (20%); yeeauuuna nepuod 90 % -nozo
soccmanogaenus nunexyponus wa 16,2 mun (16 % ) u poxyponus 6pomuda na 7,9 nun (15% ), a maxxe yeeru-
yuna obuee epems peaaxcavyuu nunexyponuem na 22,7 mun (17%), poxyponuem — na 2,1 mun.

Katouesvie ciosa: anecmesusi, HepeHO-MbluleuHbill 00K, MblUeUHbIe PEeLAKCANMYL, AKUeIePOoMempus,
axuenepozpagpus.

I.1. Kanus, S.S. Gratchev, S.J. Gratchev
MONITORING FOR THE DEPTH OF THE NEUROMUSCULAR BLOCAGE DURING
ABDOMINAL SURGERY

116 patients with the diseases of the organs of abdominal cavity aged 20-65 years were participating to
the study. All of them underwent the abdominal surgery using laparotomy.

The offered analytical method confirmed that if the dose of the neuromuscular blocking agent decreases
during the repeated administration then the duration of drug action decreases. It was found out due to the
accelevography that the precurarisation reduced the start time of the pipecuronium by 1,0 min and the start
time of the rocuronium bromide by 0,5 min; it increased the clinical duration of action of the pipecuronium
by 8,6 min (17% ) and of the rocuronium bromide by 5,8 min (20% ); it increased the recovery time of the
TOF T4/T1 ratio to 0.9 for the pipecuromium by 16,2 min (16 % ) and for the rocuronium by 7,9 min (15% ),
and increased the total relaxation time of the pipecuronium by 22,7 min (17% ), of the rocuronium — by 2,1
min.

Key words: anesthesia, neuromuscular block, neuromuscular blocking agents, accelerometry, accel-
erography.




PUMEHEHUWE MbllWEYHbIX peflakcaHToB TpebyeT o6a3a-

TENbHOr0 06BbEKTUBHOrO KOHTponsa. MHorve ncene-
floBaTeNn 0TMeYaloT, YTO CpaBHUTENbHAsA OLEeHKa MbllWeYyHbIX
penaKkcaHTOB M Bbipab0OTKa peKOMeHAaL UM N0 UX KNTUHUYEC-
KOMY NMPUMEHEHUIO HEBO3MOXHbI 6€3 UCMOb30BaHUA 0ObEK-
TUBHOIO MeToJa MccnefoBaHUsa HEMPOMbILEYHOW NPOBOAM-
MocTH [3,7]. Cy6beKTUBHbIE METOAbl OLLEHKMU MyOUHbI HEPBHO-
MblWeYyHOro 6/10Ka He afjanTMpoBaHbl K paboTe ¢ NayMeHTa-
MW C COMYTCTBYIOLLEN NATONIOTMEN U He OTpaxatT abdeKTuB-
HOCTb MbllWWEeYHON penakcauunu [1]. Npn oTCYTCTBUKN OO bEKTUB-
HOro MOHUTOPWUHIa MO OKOHYaHWKW ONepaTUBHOro BMeLaTe lb-
cTBa v aHecTe3un B 45 — 60% cnyyaeB Bpay aHeCcTe3Moor-
peaHuMaToNor 3KCTy6upyeT naumeHTa, npebbiBatowWwero B co-
CTOSIHMM OCTATOYHOW Kypapu3almuu, 4TOo NOBbILWAEeT PUCK pas-
BUTUS NocneonepaumoHHOM TMMNOKCUN U TUMTOBEHTUNALUK, OCO-
6€HHO y MaLMeHTOB CTapLlmnx BO3pacTHbIx rpynn [4,6]. O6bek-
TUBU3ALUSA TTyOUHbI HEPBHO-MbILWEYHOro 6J10Ka 0693aTesb-
Ha ANS MPUHATUS peleHus O TaKTUKe BefeHUd nauuneHTa,
noBblWeHU 3GGEKTUBHOCTU M 6€30NacHOCTU UCNONb30Ba-
HWSA MbllEeYHbIX pefakcaHToB B xoae MCA [5,8].

B nuTepaType HeT AaHHbIX 06 aHann3e rpadUyYeCcKOmn Kpu-
BOW HEPBHO-MbIWIEYHOW MPOBOAMMOCTH, 4TO TpebyeT JONON-
HUTENbHbIX UccnefoBaHnin. OcTaloTCa HEOCBELLEHHbIMU BOM-
poCbl BAUAHWUSA NpeKypapu3aumu Ha nepuoabl JeNCTBUSA Mbl-
WeYHbIX peflaKkCaHToB, AUCKYTUPYIOTCA BOMPOCH 6€30MacHo-
CTU M 3P DEKTUBHOCTM KOMOBUHUPOBAHHOIO MPUMEHEHNS Ae-
NONAPUIYIOLLNX U HEAENONAPUSYIOLWLUX MblLEYHBIX peflakcaH-
TOB, KpoMe Toro, Tpebyetcsa 060CHOBaHWE IKOHOMMUYECKOMN
3dpdeKTUBHOCTU BbiGOpa nNpenapaTta Ang MUONJeruu.

Llenb uccnepoBaHus: noBblleHne adGEeKTUBHOCTH U Be-
30MaCHOCTU NMPUMEHEHNUSA LENONAPUBYIOWUX U HEJEeNONApHU-
3YIOUWUX MbILLIEYHbIX Pe/1laKCaHTOB NPU aHECTE3MO0I0TMYECKOM
obecnevyeHMn MHTpaabaoOMUHaANbHbIX ONepPaTUBHbLIX BMeLa-
TeNbCTB NOCPEACTBOM BepudUKaLm rnybuHbl HEPBHO-MbILLEY-
HOro 6/10Ka METOAOM aKLenepoMeTpun u akLeneporpadpum.

3ajayun uccnepoBaHus:

1. OueHunTb NpegonepaLmMoHHOE COCTOAHME NaLLMEHTOB,
onpeaennTb NoOKa3aHUa U MPOTUBOMOKa3aHUA K NMpUMeHe-
HUIO AeNONAPUIYIOWNX U HEAENONAPUSYIOLWUX MbILLEYHbIX Pe-
TaKCaHTOB MPU aHECTE3NONOrM4YEeCKOM 06ecneyeHunmr MHTpa-
aboOMUHaNbHbIX ONepaTUBHbLIX BMeLaTeNbCTB.

2. OxapaKkTepusoBaTb U 0O6bEKTUBU3NPOBATL AeNCTBUE
NPUMEHAEMbIX MblWEYHbIX PENaKCaHTOB (MUMEKYPOHUS U PO-
KypoHus 6pomuaa) Heaenonsapuaylolero Tuna ¢ UCnoab30-
BaHWeM MeTo[a aKLenepoMeTpun u akueneporpaduu.

3. BbiiBUTb BANSAHWE NpeKypapmu3aLmn Ha YypOBEHb U MPO-
LOMKUTENBHOCTb HEAENONAPUBYIOLWETO HEPBHO-MbILEYHOTO
6n10Ka.

4. OueHnTb 6e3onacHOCTb M 3ddEKTUBHOCTL B3aumoaem-
CTBMSA AENONAPU3YIOWNX U HEAEMONAPUIYIOUUX MbIUEYHbBIX
penakcaHToB.

5. lNpoBecTn cpaBHUTENbHbIN aHann3 adbEeKTUBHOCTHU

Tabnmuya 1 — XapaKTepucTUKa naLUeHTOB U XMPYPruyeCKUX BMellaTenbCTB.

OEeNCTBUSA MUNEKYPOHMUSA U POKYPOHUA BpOoMKUaa B XOA4€ MHO-
FOKOMMNOHEHTHON c6allaHCUPOBaHHOW aHecTe3nu C y4eToMm
TSECTU COCTOSAHMSA MaLMeHTa U NPOU3BECTU pacyeT 3KOHO-
MUYecKoro adpdeKTa KarKaoro u3 UCnoib3yeMblx peflakcaH-
TOB NPU UHTpPaabhOMMUHaANbHbIX ONEPaTUBHbLIX BMeELWaTENb-
cTBax.

MaTtepuan u metoabl

B nccnepoBaHue BKAOYEHO 116 naunMeHTOB B BOo3pacTte
o1 20 40 65 neT ¢ XupypruyecKom natonormen opraHoB 6pioLL-
HOM MNONOCTH, KOTOPbLIM BbIMONHANNCL ONepaTUBHbIE BMeLla-
TenbCcTBa M3 NanapoTOMHOro gocTtyna. [lna peweHus nocTas-
NIeHHbIX 3a4ay NauueHTbl 6blIM pa3feneHbl Ha 2 rpynnbl B
3aBUCUMOCTM OT UCMNOJSIb3YEMOTO B XO4E MHOTOKOMMOHEHT-
HOW c6anaHCMPOBAHHOW aHECTe3UN MbILIEYHOrO peflakcaH-
Ta: 1-a rpynna — 73 nayuneHTa, y KOTOpPbIX 419 AOCTUXKEHUSA
MUWOMNNErnnU UCNOIb30BAJICA MUMEKYPOHUS 6GpOMUA; 2-9 Tpyn-
na — 43 nauyueHTa AN AOCTUKEHUS MUONIErMn UCNOSb30-
BaJicd pOKypoHusa 6pomua. [In3aviH nccneaoBaHns: Mpocnek-
TUBHOE PaHAOMMU3MPOBAHHOE OTKPbLITOE KOHTpPOAMpyemMoe
nuccnegoBaHue. M3yvyanucb npeaonepalMoHHble NOKasaTenu
romMeocTtasa, Te4eHne MHTpaonepaLnMoHHOro nepunoja (aHec-
Te3uun), NnoKkasaTenn JeNCTBUA MbllLEYHbIX PETaKCaHTOB C UC-
nonb30BaHMEM MeToa aKLenepomMeTpumn U akueneporpaduu.

B 3ajayun npegonepalMoOHHOr0O OoCMOTpa BXOAWMIO: aHa-
M3 NabopaTopHbIX U MHCTPYMEHTaIbHbIX MCCeJOBaHUN,
oueHKa GU3MYeCcKOoro coctToaHusa naymeHTa no ASA, nporHo-
3UpoBaHMe pUcKa npoBeaeHus aHectesnm no AAA, coctasne-
HWe nnaHa eé NnpoBefeHns, Ha3HavYeHne npemeanKkauuu. B
Tabnuue 1 npuBeaeHbl CBOAHbIE JaHHbIE O NaLMEHTaX U XU-
pPypruyecKkux BMellaTenbCcTBax.

Bcem naymneHTam npoBoanaacb MHOTOKOMMNOHEHTHas cba-
naHcupoBaHHaa aHecTe3nsa (MCA) no cTaHAapTU3NPOBAHHOM
MeTOAUKE, BKAOYaBLWEN npemMegmKaymio aTponmHom 7 — 8
MKr/Kr, npomenonom 0,2 — 0,3 mr/kr 3a 30 MUHYT A0 one-
paunu BHYTPUMbIWEYHO; deHTaHmn 1,2 — 1,5 MKr/Kr, auase-
nam

0,12 — 0,14 ™Mr/Kr, BHYTPMBEHHO 3a 5 MUHYT 0O UHAYK-
UMK. MHAYKUMS: THONEeHTan HaTpua B 4o3e 5 — 6 Mr/Kr. UHTy-
6auunsa Tpaxeu npoBoAnnach nocne penakcaunm CyKLMUHUIXO-
nuMHom B pos3e 1,5 — 1,7 mr/Kr. lNogaepxaHue aHecTtesunun
NPOBOAMNOCH KUCIOPOAHO-3aKUCHO-FranoTaHOBOM MU KUCO-
POAHO-3aKNUCHO-U30¢N0paHoBon cmecbio, Fi 0, = 35%, Fi
N,0 = 65%, Fi ranotaHa

0,6 - 0,75 06.%, Fi nsodvnopaHa 0,9 — 1,0 06.%. C
uenbto o6es3bonnBaHua M cegauunn No xo4y aHecTe3un Jo-
NOMIHUTENbHO BBOAMNICS GeHTaHW U3 pacyeTta 2,3 — 2,7 MKr/
Kr/4ac, gnagenam 50 — 65 MKr/Kr/4ac. AHecTe3uns ocylie-
cTB/iSNacb C UCnosb30BaHWeM annapartos Julian, Primus
(Drager, lfepmanus), Aestiva-5 (Datex-Ohmeda, CLLIA) n MK-
1-2 (Pb). Bo Bpems aHecTe3nu npoBoaunaacb NpuUHyanTENb-
Has o6bemHasa MBJ1 (V-CMV) ¢ fbixaTesibHbIM 06bemoM (V) 6
— 7 MA/Kr B pexume HopmoseHTunsuuu (ET CO, = 32 - 38
mmHg). Ha HavyanbHbIX
3Tanax aHecTe3uun uc-

nofb30Bancs BbICOKUM

Cpynnb! MOTOK CBEXekl rasoBon

anSHaKM I'IepBaﬂ (n=73) BTOpaFI (n=43) cMecu, paBHbiM 6,0 n/

Boapact (M£SD), net 50,8+7,1 54,1+£10,0 MWH C nocneaylouwmm
Macca Tena (M+SD), Kr 79,2+11,2 80,1410,0 | o o o
My4rHbI 7(9,6%) 10(233%) | njunn - snarenoroke.
HeHWMHbI 66 (90,4%) 33(76,7%) Bas aHecTesus [2]. Ta-
AnutensHocTb onepauuu (MxSD), MuH 123+29,0 121+30,0 Kum o6pasom, y BCex
XONeLMCTaKTOMMS 24 (34%) 17 (40%) | qoorts MEA, Brao-
JKCTUpNaums MaTkK ¢ npuaaTtkamu 21 (28%) 10 (23%) FansiLMOHHbLIX aHeCTeTH-
[nacTMKa BEeHTpanbHOM rpbiXu 20(27%) 13 (30%) KoB no MAK 1,4 - 1,6,
Apyrve onepauun Ha opraHax 6pIoLLHON NON0CTH 8 (11%) 3 (7%) a TaKiKe NoCTUMEHNE



aHanbreTMyeckoro apdpeKkrta 3a cHeT ONMOUAHOIO aHaNbreTu-
Ka ¢peHTaHuNa.

Mocne BocctaHOBNEHUSA 25% YPOBHSA HEPBHO-MbILLEYHOM
NPOBOAMMOCTU OT UCXOAHOrO, NaLMeHTam NepBon rpynnsbl
BBOAWCA NUMNeKypoHus 6pomuna M3 pacyeta 0,05 — 0,07
MT/KF, naumMeHTaM BTOPOM rpynnbl — POKYPOHUSA 6Gpomna ns
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PuUcyHoOK 1 — /I3meHeHWe cpeaHero apTepuanbHOro JaBneHus
Mo X04y aHecTe3uv.
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PUcyHOK 2 — MI3meHeHne SpO2 no xody aHecTe3uu.
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PﬂcyHOK 3 — N3meHeHKe pH Nno Xo4y aHecTe3nu.
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PucyHOK 4 — N3meHeHne pCO2 no xoay aHecTe3nu

pacyeTa 0,5 — 0,6 Mr/Kr. B xone nepnoaa BoCCTaHOBNEHUSA
AN KpaTKOBPEMEHHOro yrnybneHusa penakcauun 35 naym-
€HTaM nepBon rpynnbl U 22 BTOPOW BBOAMUICH CYKLLUHUIIXO-
nuH (CX) B go3e 0,75-0,8 Mr/Kr 60110CHO. ADEKBATHOCTb MU~
openakcauuu onpeaensany npyv NOMoUM MOHUTOPaA MbllWeY-
HoW penakcauun «TOF-Guard» n «TOF-Watch SX» (HngepnaH-
abl). MpuMeHanacb MeToaAnKa CTUMYNSALUK YETBIPbMS UMMYSb-
camu (TOF-pexnm) ¢ cunon Toka 40-60 MA 1 yactoTom 2 Iy
(Kaxpable 15 ceKyHA) ¢ onpegeneHneM cneayloumx nepuo-
0B AEWCTBMUSA MUOpeNaKcaHToB. Bpemsi Havyana AeNCTBUS —
nepuoj oT MOMeHTa BBEAEHUSA pacyeTHOW J03bl MMOpenaK-
CaHTa [0 CHUXEeHUA aMNAUTyabl MblLWEYHbIX COKPalLEHUN 40
10% W HUXe. KnnHnyecKkas npoAosIxKUTEbHOCTb 4EACTBUS —
nepuoja oT Havyana oTBeTa Ha TOF-cTuMynauuio 4O AOCTUKE-
HUSA aMNAUTYAbl MbllWEYHbIX COKpaleHnn 25% oT UCXOAHOTOo
YPOBHS. [lepnog BOCCTaHOBAEHMS MPOBOAMMOCTH — BPEMS OT
LOCTUXKEHUA aMNNnUTyAbl COKpalweHu 25% fo 75% oT ucxoa-
HOrO YPOBHSA. Bpems BoccTaHOBAeHUs npoBoagumocTn o0 90%
OT NocnefHero BBeAeHUsS MUopenakcaHta — nepuog t-90.
O6ujee Bpems JelCTBUS penlaKcaHTa — BPeMS OT BBEAEHMUS
nepBOW A03bl penaKkcaHTa, 4O BOCCTAHOBNEHUSA aMNANUTY bl
COKpaleHnin, paBHon 90% OT MCXOQHOTO YPOBHS.

Hamu BrnepBble 6bnn 3y4eHbl rpaduyecKkmne xapakTepu-
CTUKW rNYy6MHbI HEPBHO-MbIWEYHOro 6/10Ka: MoOKa3aTenun nao-
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Bpewmsa
PucyHoKk 5 — AKueneporpaduyeckas Kpusas npu AByKpaTHOM
BBeAEHNN MUNEKYPOHUA

C npekypapu3saumen
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PucyHoK 6 — lNepuoabl AeNcTBUS MUOPENaKCaHTOB nocse npe-
Kypapusauum

Ee3 npekypapusauum

[ Pipecuronium
Rocuronium

Start time

Dur 25 t-90 Total

PUcyHOK 7 — Nepuoabl AENCTBUSA MUOPENaKCcaHToOB 6e3 NpekKy-
papu3saumum



Tabnmua 2 — NoKasaTenu AeMCTBUS NMNEKYPOHUS U POKYPOHUSl GpoMMaa B 3aBUCUMOCTH

OT KpaTHOCTU BBeleHUA

cnefoBaHUe KUCOTHO-OCHOBHOIO CO-
CTOSIHMSA 06pa3L0B CMELWAaHHON BEHO3-

0 HOW KpoBM Ha annapaTte ABL-850-Flex
OﬂHOKpaTl:ioe BBe,EleHVIev OBTOpHoe(BVTOZ)Oe) BBeueH@e (Llanws) ¢ onpeaeneHmnem pH, pCo,,
[Noka3zaTenb MunekypoHumn PoKypoHui MunekypoHum PokypoHui HCO,, BE. Mpu u3y4eHnn napameTpos
S (n2='255) (j"-‘=52) (n;‘é& (n;f_)l) LeHTpanbHOM reMOAMHAMUKM y BCEX
, MUH , , , , nauueHTOB pacyeTHbIM METOA0M Mpo-
Me (25-75 npou) (2,0 - 3,0) (1,0 -20) (1,0 -2,0) (1,25 - 2,0) | nssoannoch uccnegoBaHmne yaapHoro
KN4, muH ob6bema cepaua (no dopmyne Ctappa),
M+SD 49,5+15,2 27,9+11,9 40,3t+14,5 23,9+10,9 MUHYTHOrO 06BEMa KPOBOOGPALLEHMS,
BocCT, MUH 23,0 13,0% 20,5 13,0% o6uiero nepudepnyecKoro cocyamcTo-
Me (25-75 npou) | (19,0 - 27,0) | (10,0 - 24,0) | (17,0 -33,0) | (9,0 -17,0) | ro con p?m BAieHus (no gopmyne Ca-
90, MnH BULIKOrO).
M+SD 93,8+21,5 51,7+21,2 81,4+24,4 44,6+£16,2 TaKXe Yy4YUTblBaNUChb NPOSOIXKM-
06_ o TENbHOCTb Npe6biBaHNUA MaLUneHTOB B
I\/I+ugD ’ 93,8+21,5 54,7+21,5% 145,1+45,8 84,4+17,9*% | OUTP nHa UBJ1 B nocneonepalMoHHOM

lNprmevaHme — *pasanyusi JOCTOBEPHbI 10 CPaBHEHMIO C NOKa3aTesiMm AENCTBUS MUMEKY-

poHus bpomuaa, p<0,05

Wwaau noa KpuBomn oTobparkaeMoro rpaduka Mexay AByms
yKa3aHHbIMK NOSb30BaTeNeM TOYKaMU, a TaKXe BelnyuHa
yriia HakJloHa akueneporpaduyeckon Kpusou. MNnowagb nog
rpaduMKoOM paccyuTbiBanacb No npaBuiam MHTErpUpPoOBaHMUa
0T 6230BOW FOPU30HTANIbHOW OCU B YCIIOBHbIX eAWHMULLaX NN0-
Wwaau, ucrnonblys NpaBuno Tpaneumin. Yron HakioHa KpMBO#M
(B rpagycax) BblYMCAANCHA COMTAaCHO MpaBuay o6paTHbIX TPU-
rOHOMeTPUYECKUX QYHKLUIN. BennyunHy, paBHyto naowaam nog
rpaduKoOM Mexay yKa3aHHbIMU ABYMS MPOU3BO/bHbIMU TOY-
KaMW KPWBOW W HYNeBOW NNHUEN, HAMK ObINO PELWEHO Ha-

Tabnmua 3 — NokasaTtenu akueneporpadu4ecKon KpuBon Ha poHe BBEAEHUSA CYK-

nepvoge. PapmMaKkoaKOHOMMUYECKan
OLleHKa M3y4yaeMblXx MeTOJ0B aHecTe-
3WK 6blna BbIMOJIHEHA NPU MOMOLLM
noacyeTa U cpaBHEHWUS NPAMbIX 3aTpat
Ha NpoBeAeHWe KaxKAoro metoaa nogaepaHus MUONIEruu.
Cratuctmyeckas o6paboTKa NoSly4eHHbIX MaTepMnanoB BbINo-
HANacb C UCNONb30BaHUEM MaKeTa MPUKNaAHbIX NporpamMmm
Statistica 6.0 gna Windows ¢ ncnonb3oBaHvem napameTpu-
YEeCKUX U HemapamMeTpUYEeCKUX KPUTEPUEB.

PesynbraTthl U 06CyXaeHUe

B pesynbTaTe npegonepayMoHHON OLLEHKM COCTOSAHMSA Na-
LMEHTOB YCTAaHOBNEHO, YTO NaLMeEHTbl 06enx rpynn Gbiv naeH-
TUYHbI MO GPU3NYECKOMY CTaTyCy U PUCKY MPEeACcTosLLEN aHeC-
Te3nn. 59% nauneHToB nepBon u 52% BTOPOM rpynn OTHOCH-
JIUCb K YAOBNETBOPUTENbHOMY GU3NYECKO-
My ctatycy (p=0,14, Kputepwii x2), a Takxe
58% nauuneHTOoB nepBon U 51% BTOpPOM

LUMHUNXOMWHA
6bl/I OTHECEHbI K YMEPEHHOMY PUCKY aHe-
MoKasatens [o BBegeHns CX Mocne BBeaeHnsa CX cTeann (p=0,093, KpuTepuit x2). lons na-
M1UNexkypoHni | POKypoHWi | MUNEeKYypoHUN | POKYPOHUM | LMEHTOB BLICOKOrO aHecTe3MoN0rM4ecKoro
MHaEKC BOCCT., € 44,5 75,0* 72,5 85,0%* pucka cocTaBuna 42% cpenun naumeHToB
v 37,0-53,0 | 71,0-79,0 | 66,0-780 | 8,0—-86,0 | nepson u 49% cpean nauneHToB BTOPOWH

lNprumevaHme — * pa3imumnsi JOCTOBEPHbI 110 cpaBHeHMIo ¢ rpynno# I, p<0,05

3BaTb aKueneporpapu4ecKom CKOPOCTbO BOCCTAHOBJIEHUS.
BenuynHy yrna HaknoHa KpMBOW Mbl HAa3BaNlu aKLeneporpa-
GUYECKUM MHAEKCOM BOCCTaHOBAEHMSA. NS BblYUCEHNUS YKa-
3aHHbIX BETMYNUH HaMK BNepBble 6bi10 pa3paboTaHo U BHe-
OPEHO B KAMHWYECKYI0O NPAKTUKY 3EKTPOHHOE AOMNONHEHUE
kK nporpamme TOF-Watch SX Monitor — TOF-Graf Calculator
vl.1, no3BonastolLee NPOM3BOAUTL MaTeMaTU4yeCcKmue pacye-
Thl aBTOMaTUYECKMU.

Mo xoQy aHecTe3Mn MOHUTOPMPOBANUCH caeaylowme no-
kasaTtenu: Kl Bo Il cTaHgapTHOM OTBEeEHUN, HEMBA3WBHOE
AL, SpO,, 44, 4CC, FiO,, etO,, FiN,O, etN,0, Vt, Ve, etCO,,
Ppeak, Pplat, Fi Hal, etHal, Fi Iso, etlso.

[ng cpaBHWUTENbHOrO aHanu3a LEeHTPanbHOW U CUCTEM-
HOM reMOAMHAaMUKW, a TaKKe NoKa3aTenen KUCNOTHO-OCHOB-
HOrO COCTOSIHMSA 6bIN0 BbIOPAHO YeThipe aTana: 1 — ucxogHoe
COCTOSIHME NaluMeHTa Ha onepaLMoHHOM CTOJie 0 HavYana aHe-
cTe3nu 1 onepauuu; 2 — ye-
pe3 15 MWHYT nocne uHTyba-
Unu Tpaxeu; 3 — MOMEHT Bbl-

rpynnel (p=0,67, KpuTepuin x2). Boicokui
pUCK aHecTe3nun 6bial 06YCNOBNEH HE TOb-
KO Hann4ynem OCHOBHOro 3aboneBaHuUs, HO
M pa3Hoo6pa3HOM CONYTCTBYIOWEN NaTONOrMEN, Cpean KoTo-
poi npeo6nagana KapavanbHaa. Y 47% nauMeHTOB NepBoOWn
n 52% BTOPOW rpynn BbIABAAAUCL ABa M 60fee CONyTCTBYIO-
wmx 3aboneBannsd — UBC n apTepnanbHasa runepTeH3ns.

B uensx obecnevyeHns paBHbIX YCI0BWUIW AN N3y4yeHus be-
30MaCHOCTM MUOMJErMKU NO Xo4y onepaTMBHOro BMelwaTeb-
CcTBa, NauMeHTam o6enx rpynn nposoannachb MaeHTnyHaa MCA.
BbiaBneHo, 4To y naumeHToB 06eux rpynn MCA ¢ muonsierven
obecneynBana JOMKHYIO CTaBUIbHOCTb LEHTPANbHOW U CUC-
TEMHOM reMOAMHaAMMUKM, a TaKKe HacblWeHUsa remornobumHa
KMCNOpPOAOM (PUCYHKKM 1-2). Bbi6GOP MbILEYHOr0o penaKkcaHTa
no X0y aHecTe3un He OKas3an BAUSHWUSA Ha reMoguHaMu4ec-
KMe noKasaTefu, a TaKe Ha 6e30nacHOCTb U 9DPEKTUB-
HOCTb 06ecnevyeHns MHTpaonepayuMoOHHON MUONETUH.

BHe 3aBMCUMMOCTM OT U36paHHOro cnoco6a JOCTUKEHUS
MWOMNNErnn y NnaumMeHToB He Hab1o4aNoCh HapyLWeHU 1 Joc-

Tabnmya 4 - CprKTypa BOCCTaHOB/IEHUA CNOHTAHHOIO AbIXaHUA NOC/1e 3aBepLlUeHUA aHeCTe3uny

nauueHToB o6eux rpynn
NoJHEHUA OCHOBHOro atana
onepauuun; 4 — 3aBeplieHune Mpynnbl
onepaunu U aHecTe3nu Lo MapameTpbl | (nunekypoHuw) | Il (pOKypOHMWA)
MOMEHTa NPoBYKAEeHUs nauu- (n=73) (n=43)
eHTa. Y 35 nauueHtoB — 17 | SKCTYGMPOBAHO B ONepaLMoHHOM 42 (58%) 42 (98%)*
nepson 1 18 BTopon rpynnbl | MepeBegeHo B OUTP Ha CNOHTAHHOM AblxaHuu Yepes ITT 20 (27%) 1(2%) *
MPoBOAMNOCE HeTbipexKkpaT- | NMepesenerno B OUTP Ha npognerHon UBJ1 11 (15%) 0*

HO€ UHTpaonepaynoHHOE MC-

MprmeyaHue — * pa3nnaus JOCTOBEPHbI 10 CpaBHEHMIO ¢ rpynnoii I, p<0,05 o Kputepuio 2.



TOBEPHbIX OTINYUI B NOKA3aTENAX KUCIOTHO-OCHOBHOIO CO-
cToaHua (p>0,05, pucyHku 3-4). B peadynbtaTte npegonepa-
LLMOHHOro ob6cnefoBaHna y naumeHToB | 1 Il rpynn a6conioT-
HbIX MPOTMBOMOKAa3aHUN K MPUMEHEHWIO AEMONAPUIYIOLLNX U
HefenonapmU3yIoLWmMX MbllIEYHbIX PETaKCaHTOB He BbIFBIEHO.

Bpems Havana genctena (BH/) pokypoHusa 6pomuaa npu
OfHOKpPaTHOM BBe[eHUN 6bln0 Ha 1,0 MUH JOCTOBEPHO KO-
poye aHanOrM4yHOro nepuoja MUNEKYPOHUT GpomMuaa
(p<0,05). Mpn noBTOpHOM BBefeHUN BH/[ nunekypoHus u
pOKypoHUS He oTanydanucb — 1,5 muH (p>0,05). KnuHunyec-
Kasf npojomxutenbHocTb agencteusa (KMA) pokypoHus npwu
OlHOKpaTHOM BBeAeHUU B6bina Ha 21,6 mMuH (44%) Kopoue,
yem KMNZA nuneKkypoHus (tabnuua 2). Mpn nOBTOPHOM BBeAe-
HMU 06OMX penaKkCaHTOB UX KIMHWYECKas MPOAOIKUTENb-
HOCTb flencTBuUS coKkpalwanacb. KMNA pokypoHus 6bina Ha 16,4
MUH (41%) KOpoye, YeM aHaNOrMYHbIN NEPUO NMUNEKYPOHUSA
6pomupa. Nepnos BOCCTaHOBIEHUA POKYPOHUSA HE MEHANCH
OT KPaTHOCTU BBeAeHUs 1 Gbil JOCTOBEPHO KOpPOYe aHaso-
TMYHOro Nepuoja NUNEeKYpoHUs Nocne ofHOKPaTHOro BBeJe-
HMA Ha 10 MUH 1M Nocne NOBTOPHOro — Ha 7,5 MuH. Mpoaon-
XuUTenbHocTb nepnoga 90%-HOro BOCCTaHOBIEHUSA NPOBOAK-
MOCTM MocNie NocnejHero BBeAeHU MMopenakcaHTta

(t-90) cHuanacb Npv NOBTOPHOM BBEAEHUU Y NALUEHTOB
o6eux rpynn. Mepuoa t-90 pokypoHus 6pomuaa nocne ogHoO-
KpaTHOro BBeAeHnsa 6bi1 Ha 42,1 MuH (45%) Kopoye, 4yem
aHaNlorM4YHbIM Nepnoa NnunexkypoHusa 6pomuaa. Nocne nosTop-
HOro BBELEHWUSA MPOLOSIKUTENBHOCTb YKa3aHHOro nepuoja
POKYypOHUS 6blla Kopoye Ha 36,8 MuH (45%). O6uiee Bpemsa
penakcauuu nayuveHTa NUNeKypoHUeM Npu OAHOKPATHOM
BBeAeHWUU 6bino Ha 39,1 muH (42%) noctoBepHo Gonblie,
4yeM poKypoHueM. NNp1M NOBTOPHOM BBEEHUM pa3HULLA MEXK-
oy MMopenakcaHTaMu Mo JaHHOMy nepuoay gocturna 60,7
MUWH (42%).

lMpoBeaeHHbIN aHann3 akueneporpadmnyecKnx JaHHbIX €
nomoluybto nporpammbl TOF-Graf Calculator vl.1 noka3san, 4To
akueneporpaduyeckuii MHAEKC BOCCTaHOBAEHUS 6bls1 4OCTO-
BEPHO Bblle Ha 9,26° (17%) nocne 04HOKPATHOIro BBeAEHUS
nunekypoHus n Ha 3,64° (5%) nocne oAHOKPATHOTO BBeAe-
HWSA POKYPOHKUA BpomKaa, 4HeM nocae noBTopHoro (p<0,05).
MpeanoXKeHHbI HAMU MeToA aHanu3a NOATBEPAUI, HTO CHU-
eHue 103bl MMopenaKkcaHTa Npu NOBTOPHOM BBEAEHUU CO-
KpalaeT NPOAOIKUTENbHOCTb ENCTBUSA NpenapaToB (pucy-
HOK B).

lMocpeacTBoM MeTofa akLenepoMeTprn YCTaHOBIEHO, YTO
npexkypapusauus cokpatuna BH nunekypoHus Ha 1,0 MUH
M POKYypoHMs 6pommuaa Ha 0,5 muH; yBennduna KMNA nuneky-
poHMA Ha 8,6 MUH (17%) 1 POKYPOHMSA GpomMuKaa Ha

5,8 MUH (20%); yBennuuna nepuos 90%-Horo BocCcTaHOB-
NeHns NUNEeKypoHnsa Ha 16,2 MUH (16%) U pOKYypoHUA 6po-
Muaa Ha 7,9 MuH (15%), a TakKe yBennduna obuiee Bpems
penakcauuu NUNeKypoHnem Ha 22,7 MUH (17%), pPOKYPOHHU-
emM — Ha 2,1 MuH (2,2%, PUCYHKHK 6-7).

B xoae uccnepoBaHuns akLenepomMeTpuyecku sepuduLm-
pOBaHO, YTO CyKUMHUAXONUH (CX) COKpaTuUN ANUTENBHOCTb
nepuoja BOCCTAHOBNEHUS MPOBOAMMOCTU NMUMNEKYPOHUSA Ha
12 MUH (36%) M POKYPOHUSA HA 6 MUH (35%). JaHHbIMYK aKLe-
neporpadun NOATBEPKAEHO, YTO BBEEHUE CYKLUHUNXONNHA
[OCTOBEPHO yBENNYUIO aKLeneporpaduyecKkui MHAEKC BOC-
CTaHOBNEHUSA NUMNEKYPOHUA Ha 28° (38,6%) U POKYPOHUS
6pomunaa

Ha 10° (11,8%), 4TO cnoco6CcTBOBANO BOCCTAHOBNEHUIO
HEPBHO-MbILLIEYHOM NMPOBOANMOCTH NOCIE HEAENONAPUIYIOLLE-
ro 6/0ka (Tabnuua 3). BanaHue CyKUMHUNXONMHA OOBbACHS-
nocb GapMaKoNOrM4eCcKMM aHTaroHM3MOM MEeXAy penakcaH-
TaMWn Aenonsapu3ylolero U Heenonsapuaytowero Tuna gen-
CTBUS.

[o pe3ynbTataM NpoBeJEHUS aHECTE3UU U NPOBELEHHO-
ro aHanunsa 6nuxanwero nocneonepaymMoHHOro nepruoaa Bbl-

ABNEHO, YTO B ONepaLMoHHOM 6blN0 aKCTy6MpoBaHo 42 (58%,
AN 95% 0,58+0,133) nauneHTta nepsoi n 42 (98%, AN 95%
0,98+0,061) nauneHTa BTOpPOMN rpynnbl. He 6blnn 3KCTYOU-
poBaHbl 31 (42%, AN 95% 0,424+0,133) nauMeHT NepBOMn U
1 (2%, AN 95% 0,02+£0,061) naumeHT BTOpOK rpynnbl (Tab-
nvua 4).

MoTtpe6oBanu npoaneHHon MUBJ1 11 (15%) naumMeHTOB nep-
BOW rpynnbl, TPOAOIKUTENBHOCTbIO 0T 40 A0 70 MUHYT. JIMwb
OfHa nauueHTKa BTOPOW rpynnel 6bina nepesegeHa 8 OUTP
Ha CMOHTAaHHOM AbixaHun Yepe3 ITT, rae 6bi1a IKCTy6UpPOBa-
Ha 4yepe3 30 MUH. B nepson rpynne B OUTP 6binn nepesege-
Hbl 54 nauueHTa (74%). BONbWMWHCTBO NaLMEHTOB BTOPOM
rpynnbl —

31 (75%) — nocne onepaunu 6bIK NepeBeaeHbl B Npo-
dunbHble oTaeneHna u nuwb 12 (25%, p<0,05) 6binKn nepe-
BefeHbl B OUTP ang nocneonepayuMoHHOro HabnogeHUs U
KOppeKLKnuK conyTcTBytowen natonornm. Takum o6pasom, uc-
nosb30BaHUe POKYpPOHUS BpomMuKaa y NauMeHTOB BTOPOW Fpyn-
nbl MO3BOJINNO YBENUYUTL CBOEBPEMEHHYIO 3KCTy6aLUI0 B
onepaunoHHon Ha 40% (p < 0,05;

ON 95% 0,40 [0,2799; 0,5201]) no cpaBHEHUIO C Nep-
BOW, ONTUMU3NPOBaNo 3GGEKTUBHOCTb MUOMIETUU U MOBbI-
cuno 6e3onacHOCTb NayueHTa.

MHoOrokomnoHeHTHas c6anaHcMpoBaHHasa aHeCTE3NUS C MU-
onnernemn poKypoHus 6poMmMaom 6blfia He TONbKO 3G dEeKTUB-
Ha n 6e3onacHa, HO 1 o6ecneyunBana 3Ha4YUTENbHbI 3KOHO-
MUYecKknn abbdeKT. NpumMmeHeHne POKYPOHUS Yy NaLMEeHTOB C
BbICOKMM PUCKOM MO3BOJIMIO COKPaTUTb YMUCIO NaLMEHTOB,
Hyxaatouwmxcsa B neyeHnn B OUTP B 4,5 pa3a no cpaBHEHUIO
C MpMMeHeHUeM nunekypoHus 6pomunaa. HeobxoanumocTb B
npoaneHHon MBJ1 coctaBunna 15% y nauMeHTOB NPU UCMONb-
30BaHUKU NUMNeKypoHus 6pomunaa, u 0% nNpu McNonb30BaHUK
pOKypoHUsa 6pomuaa. HecMoTpsa Ha TO, YTO LleHa POKYPOHUS
6pomMuaa NnpeBocxoanna LLeHy nMnekypoHus 6pomuaa, obume
pacxofbl Ha NOAAEPKaHUE UHTpaonepaLMOHHON MUopenak-
cauun 1 nauyMeHTa pOKYpOHMEM B CyMMe C 3aTpaTaMu Ha
BeAeHne 6anxanliero nocneonepaumoHHoro nepuoga n UBJ
OKa3anucb B 2,2 pa3a MeHblle pacxoJoB Ha NPUMEHeHUe
nUNexKypoHnsa 6pomunaa. TakuMm o6pasom, WUPOKOE KIUHU-
yecKoe BHeApeHWe POKYypoHuUs 6pomMuia MNOBbLICUMNO KIIUHMU-
YECKYI0 U 3KOHOMMUYECKYID 3ODEKTUBHOCTb MUOMNAEruu, a,
cnefoBaTenbHO, U 6€30MaCHOCTb aHEeCTE3MONOTMYEeCKOro
obecnevyeHUs MHTpPaabLOMUHalIbHbLIX ONepaTUBHbLIX BMeLla-
TeNbCTB.

Takum o6pasom, oueHKa GU3MYECKOro craTyca U pucka
aHecTe3un NO3BONMA cieNaTh BbIBOA O HAaM4YMKU NaLMEHTOB
BbICOKOI0O pUCKa aHecTe3uny 42% nauneHToB nepson n 49%
nayMeHTOB BTOPOM rpynnbl. TeyeHne n BeJeHue aHecTe3nu
He 3aBUCeno oT BbiI6Opa MbIWEeYHOro penakcaHTa. B HacTog-
em uccnefoBaHnu abCcooTHbIX MPOTUBOMNOKa3aHUI K Mpu-
MEHEHUIO AENONAPUBYIOWNUX U HEAEMONAPUIYIOLLUX MblLLeY-
HbIX PE€N1aKCaHTOB He BbISBIEHO.

AKLenepomMeTpu4yeCcKM YyCTaHOBIEHO, YTO KIMWHUYEeCKas
NPOAOIKNUTENBHOCTb JENCTBUS POKYPOHUS GpoMUAa NPU O4-
HOKpaTHOM BBefeHUn 6bina Ha 21,6 MuH (44%) Kopoye, 4yem
KMNA nunekypoHuns 6pomuaa. lNpu noBTopHoMm BBeaeHun KM
NUNEKYypoHUs yBenmynnacob Ha 16,4 MUH (41%) no cpaBHe-
HUIO C MPOAOIKUTENBHOCTBIO AEVCTBUSA POKYPOHUA Gpomuaa.
AKueneporpaduyecKkun ycTaHOBNEHO, YTO MHAEKC BOCCTAHOB-
JIeHUS NPOBOAUMMOCTHM BblJ1 AOCTOBEPHO Bhile Ha 9,26° (17%)
nocne o4HOKpaTHOro BBeAEHUS NMUNEKYPOHUSA U Ha 3,64° (5%)
nocne BBEAEHUS POKYPOHUS 6pomuAa No CpaBHEHUIO C NO-
BTOPHbIM BBEEHUEM.

MpeKypapu3dauns yckopsna Hayano 4encTBUSA NMUNEKypo-
HUa Ha 1,0 muH (40%), pokypoHusa 6pomunga Ha 0,5 MUH
(33%); yBenuuvMBana KIMHUYECKYIO MPOAOMIKUTENBHOCTb 1EN-
CTBUA MUNEKYPOHUSA Ha 8,6 MUH (17%) n POKYPOHUSA BPOMMU-
aa Ha 5,8 muH (20%); yBennunBana o6LLyi0o NPOAOIKUTENb-



HOCTb penaKkcauuu nauumeHTa NUNEKypoHMeM Ha 22,7 MUH
(17%), pokypoHnem — Ha 2,1 MUH (2,2%).

MpuMeHeHMe AenoNspU3yOLLETrO MbILLEYHOT0o penakcaH-
Ta CYKUMHWAXO0NIMHA B XO4€e nepuoga BOCCTAHOBAEHUS MPU-
BOAMNO K COKPalWEeHUO BPEMEHWU BOCCTAHOBNIEHUSA NMUMNEKY-
poHUA Ha 12 MUH (36%), POKYPOHMSA Ha 6 MUH (35%) U K
yBeMYEeHWIo aKLeneporpadmnyeckoro MHaAeKca BOCCTaHOBEe-
HWSA MPOBOAMMOCTHM MUNEKYPOHMS 6Gpomnaa Ha 28° (38,6%),
M pOKypoHus 6pomuia Ha 10° (11,8%).

O6BbEKTMBHbLIN aKLLeNepoMeTPpUYEeCKUn 1 akueneporpadm-
YECKUA MOHUTOPUHT rMY6UHbI HEPBHO-MbIWEYHOTro 6/10Ka cro-
co6cTBOBan 6€30MacHOMY M 3QPEKTUBHOMY MPUMEHEHMUIO NU-
NEeKYPOHUSA U POKYPOHUS GpoMMAa B Xo4e MHTpaabaoOMUHaANb-
HbIX ONepaTUBHbIX BMeLWaTenbCcTB. [IpuMeHeHe pOKYpPOHUS
6poMuia y NaumMeHTOB C BbICOKMUM PUCKOM MO3BOJINIO CO-
KpaTuTb B 4,5 pasa YMcno NaLMeHTOB, HYXAaloWmMXca B nede-
HUM B OUTP no cpaBHEHWUIO C MPUMEHEHUEM MUNEKYPOHUSA
6pomuaa. Heo6xoammocTb B npoaneHHon MBJ1 coctaBuna 15%
y NayneHToB Npu UCNONb30BaHUM NUNeKypoHus u 0% npwu
MCNONb30BaHUM POKYPOHUS 6pomuaa. NprumMeHeHne poKypo-
HUS MPUBENO K CHUXXEHWUIO B 2,2 pa3a NpsaMbiX 3aTpaT Ha
BefleHWe nepuonepaLnoHHOro neprofa B pacyete Ha 1 na-
uMeHTa.

Jluteparypa

1. Barash, P. G. Clinical Anesthesia / P. G. Barash, B. F. Cullen, R.
K. Stoelting. 4-th ed. Philadelphia: Lippincott Williams & Wilkins,
2001. 1576 p.

2. Baum, J. Low Flow Anaesthesia / J. Baum. Boston: Butterworth-
Heinemann, 1996. 300 p.

3. Buhre, W. Perioperative management and monitoring in
anaesthesia / W. Buhre, R. Rossaint // Lancet. 2003. Vol. 362, N®
9398. P. 1839 - 1846.

4. Cammu, D. Postoperative residual curarization with cisatra-
curium and rocuronium infusions / D. Cammu, M. Struys, E. Mortier
// Eur J Anaesthesiol 2002; 19:129 - 34.

5. Engbaek, J. Can rocuronium replace succinylcholine in a rapid-
sequence induction of anaesthesia? / J. Engbaek, J. Viby-Mogensen
// Acta Anaesthesiol. Scand. 1999. Vol. 43, N2 1. P. 1 - 3.

6. Eriksson, L. Evidence-based practice and neuromuscular mon-
itoring: It's

time for routine quantitative assessment / L. Eriksson // ANESTHE-
SIOLOGY. 2003; 98:1037 - 9.

7. Tung, A. New anesthesia techniques / A. Tung // Thorac. Surg.
Clin. 2005. Vol. 15, N® 1. P. 27 - 38.

8. Viby-Mogensen, J. Evidence-based management of
neuromuscular block / J. Viby-Mogensen, C. Casper // Anesth. Analg.
2010. Vol. 111, N2 1. P. 1 - 2.

Moctynuna 21.06.2011r.



