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NHTAITAIINOHHOU AHECTE3NN KAPJANOXUPYPTUYECKHUX OIIEPAIIUU Y JETEU

Aezamxooxucaes T.C., Hypmyxamedoe X.K., Toxupos III.M.,
Coauxooxucaes llI.H., Mamamkynoe H.b., Hcmaunosa M.Y.

TamkeHTCKuMiA HC[[I/IanI/I'-ICCKI/Iﬁ MEIULIMHCKUNA MHCTUTYT.

v Pesiome

Ileav uccaedosanus - oyenumv 6Gucnexmpaavnotiic (BHC) undexc u saexmposnuegparozpagpuuecxue (HII)
U3MEHEHUS 60 6peMsi AHeCme3UU U30(AIPAHOM, CEBOPAIOPAHOM U NOCAEI08AMEAbHOU KoMOUHAuuUU ux npu
Kapouoxupypeu4eckux onepauuii y demeii.

Mamepuaavt u memoodot. 60 demeii om 3 do 5 aem Gorru 6éxarouenst 6 3 epynnot ( no 20 6 xaxcooi): 1 epynna
-c anecmesueti uzoaropanom; 2 epynna - ¢ anecmesueii cesoparopanom; 3 zpynna - ¢ nocie0oeameavHol Komounauuei
cesoaropana u usoaiopana. /lan amecmesuu 60 6cex zpynnax UCHOAb30644acCh KUCAOPOOHO-3AKUCHAA CMeCb 6
omuowenuu 1:1. Pecucmpauyus III' (6-xanaarvnoiii komnoromepuotii snuegparozpagdh) u undexca bUC (éepcus XP)
npo6oouau HenpepviGHO @ mexeHuu Gceil anecmesuu, Kpome mMomenma nepexooa na usodaiopan é 3 epynne.

Peszyavmamor. B epynne nawuenmoe c amecmesueii uzogparopanwom na Il pecucmpuposarace nocmenennasn
PeOyKuua O0CHO6HO20 pumma, yeeauvenue MeoAeHHOU AKMUGHOCMU C 80CCMAHOGAEHUEM PUMMA npu npobyxcoenuu.
Hudexc BUC usensaca ¢ 96-99 do 19-36 ¢ nodsemom do 80-887 npu npoGyxcoenuu. Bo 2 u 3 epynnax, 20e das
6600HOI anecme3uu npumensica ceeogawopan, na III pezucmpuposaics 3aocmpennvili co-pumm, yeeiuueHnue
amnaumyost, cunxpouuzauus pumma. 3navenue BUC uzmensaoco ¢ 96-99 oo 19-37. Ilpu noodepxcanu 6o 2 epynne
BHC ycmanasausaacs na ypoene om 30 do 40. Ilpu npobyxucdenuu - om 82 do 87. Ha >mane anecmesuu c
uszogpapanom 6 3 epynne III kapmuna uzmeHnsi1act 6 CMOPOHY CUHXPOHU3AUUU PUMMA U NOAGACHUS MeO0ACHHbIX
Koaebanuii 60 6écex omeedenusax. Huoexc BUC cocmasua 30-39 npu noodepyucanuu anecmeszuu u 80-86 npu
npobyxcoenuu.

3akarwuenue. Bo eécex uccaedyemoix epynnax noxazameau monumopunza I3l u BUC undexca coomeemcmeosaiu
Kaunuweckomy meuenuro u 2aybune anecmesuu. Conocmaeaenue KAUHUMECKUX OAHHbIX Me4eHUs aHecme3uu u
noxazameati I3 u BUC monumopunza no3eoauro coesams 661600 o mom, wmo mexuoao2us BUHC moxcem 6Gotmo
ungpopmamuena y oemeii.

Karouesvie caosa: unzaarayuonnas amecmesus, 3aexmposnyeganrozpagua, BUC monumopune, uszogaropan,
ceeopatopan.

BOJIAJIAP KAPANOXUPYPTUK OINEPALHUATTAPUIA WHTAJIAAIMOH AHECTE3US VTKASWITAHJIA
98T BA BUC MHAEKCHU Y3TAPUIILIAPA
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TamkeHT nmeauaTpusi TUOOUET UHCTUTYTH.

v Pesome,

Maxkcao - 6oaarapda kapouoxupypeuk onepauusiapoa u3opiropan xamoa ceeoparopan anecmesus ymrasuizanoa
oucnexmpaa (BUC) 6éa 3aexmposnuedarozpapusa (III) yseapuwaapunu anuxsaw.

Ycaybaap ea memodaap. 3-5 éwau 60 6oaasap xapouoxupypeux onepayus ymkaszuazanda 3 2ypyxea 6Gyaundu
(xap 6umacuda 20 dan): 1 eypyx-usoaropan amecmesus 6uaan; 2 2ypyx- ceeogpaiopan amnecmesus Ouasan; 3 2ypyx
-cesoparopan 6éa uzoaropan Kombunauussanzanoa. Xamma cypyxaapoa anecmesus Y4yH OKCUEH-A30M 3AKUCAU
apasramma 1:1 nucbamudan 6epurdu. Anecmesus oasomuda III (6 kanariu Komnovlomepaanzaun s3nuyesozpag) ea
BUC undexcu (XP eepcuscu) ymxasuazan.

Hzogharwopan anecmesus ymrkazuazanoa 3II0a acocuii pummunu cexuHaux Oyauwmu pedyKyus AHUKAGHOU,
YiiFonzanoa 3ca aKmueAucUHU CEKUHAUK Ouram axmueiawu 6a pummu mukianuwmu xaid smuadu. BUC unodexcu
kypcamkuuaap 96-98 oan 19-36 2a 6yau6 yironzanda 80-87 xymapuazan. 2 xamda 3 eypyxaapda anecmesusiza
Kupuwmuoa ceeoaiopan Kyaaanuaou, III sca ywmby eaxmuda ymxupaanzan co-pumm xamoa amniumyoanu
Kymapuauwu 6a pummnu cunxponusauusrawu anuxaianou. BUC kypcamrxuuaapu 96-99 dan ea 19-37 2aua y3eapuaou.
2 eypyxda anecmesusnu ywaa6 mypuw oaspuda BUC xypcamxuuaap 30-40 muépoa ywaanuadu, yironuwoa - 82-
87 eaua anuxaanou. 3 2ypyxda ceeogaropan eéa usogaropan anecmesus ymkasuseanoa III cypamu pummunu
CUHXPOHU3AUUSAAQUW 6a XAMMA HYKMAiapoa ceKun-ocma mebOpanuwiapru naido 6yauwmu Kaiid smuasean. BHC
undexcu anecmesus oasomuoa 30-39 ea yiironzanuda 80-87zaua 6yacan.

Xyaoca. DI éa BUHC undexcaapnu Kypcamkuuaap xamma 2ypyxiapoa KAUHUK KYPCAMKU4AApU2a 64 aHecme3us
uyKypaueuea moc xeaou. Ywby anecmesusaapuu xaunux xewuuwyeu eéa III' xamoa BUC monumopune ymrasuwu
kypcamouxu BUC mexnoaozus 6oaaaapoa xapouoxupypeus onepayusiapoa anvazuna uxnopmauyus oaub xeaaou.

Kaaum cysaap. Hnzaasauyuon amecmesus, xapouoxupypeux onepauusirap, I3I, BHC monumopune, uzogaropan,
ceeopatopan.
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CHANGES IN EEG AND BISPECTRAL INDEX IN CHILDREN
DURING INHALATION ANESTESIA OF CARDIOCURGERU OPERATION
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Mamamxynos U.b., Hcmaunosa M.Y.

TamkeHTCKUiA HC}_'[I/IanI/I'-ICCKI/Iﬁ MEIULIMHCKUNA MHCTUTYT.

Y Resume

Objective: to estimate bispectral (BIS) index and electroencephalographic (EEG) changes during anesthesia with
izoflurane, sevoflurane, and a successive combination of sevoflurane and izoflurane, by taking into account age.

Subjects and methods. Sixty children aged 3 to 17 years, who had undergone cardiosurgery operation, were
randomized to 3 groups of 20 children each: 1) izoflurane anesthesia; 2) sevoflurane anesthesia; and 3) a successive
combination of sevoflurane and izoflurane. A 1:1 oxygen-nitrous oxide mixture was used for anesthesia in all the
groups. EEG (using a 6-channel computer-assisted encephalograph) and bispectral index (XP version) was continuously
recorded throughout the anesthesia, except the transition to izoflurane in Group 3.

Results. In the izoflurane group, EEG displayed a gradual reduction in basic rhythm, an increase in slow activity
with the rhythm being recovered on emergence. The BIS index changed from 96-99 to 19-36 with a spike of up to 80-
87 on emergence. In Groups 2 and 3 where the induction of anesthesia used sevoflurane, EEG recorded a pointed aa-
rhythm, increased amplitude, and rhythm synchronization. The BIS value changed from 96-99 to 19-37. In Group 2,
it was 30 to 40 on anesthesia maintenance and up to 8§2-87 on emergence. In Group 3, the izoflurane anesthesia stage
changed EEC patterns towards rhythm synchronization and gave rise to slow fluctuations in all leads. The BIS index
was 30-39 on anesthesia maintenance and 80-86 on emergence.

Conclusion. EEC and BIS index monitoring values corresponded to the clinical course and depth of anesthesia.
The comparison of the clinical data of the course of anesthesia and the values of EEG and BIS monitoring could lead

to the conclusion that BIS technology might be of informative value in children.
Key words: inhalation anesthesia, electroencephalography, BIS monitoring, sevoflurane, izoflurane.

AKTyanbHOCTH

OIIEU3BECTHO, YTO Pa3BUTHE MHOTOKOMITOHEHTHO-

ro 006e300IMBaHUs BbI3BAJIO CTPeMJIEHUE aHECTe3U-
0JIOTOB clielaTh aHECTe3UI0 KaK MOXHO OoJjiee MoBepx-
HOCTHOM. B 3Toi1 cBSI3U coxpaHeHUEe CO3HAHUs MOJ Hap-
KO30M C MHIMACHTAMU WHTPAHAPKO3HOTO MPOOYXKICHUSI
crajo mpobyiieMoil COBpeMEeHHON aHecTe3umojoruu. Yac-
TOTa 3MU30[0B UHTPAOIIEPALIMOHHOTO MPOOYXKIEHUS pa3-
JIMYHA, OHA cocTaBisieT oT 9-11 % mpu HelipoJenTaHAIb-
resun, 10 0,2-0,5 % npu KCIONB30BAHUU COBPEMEHHBIX
VHTAJSIIIUOHHBIX aHeCcTeTUKoB [1, 3, 5].

s penieHust 3TOi 3ajaud U MCIOJIb3YeTCsI MOHUTO-
puHr oucnekrpaibHoro uHaekca (BMC-moHuTOpUHT),
MPU KOTOPOM B MacilTabe peaJbHOTO BPEMEHM IpOMC-
XOJIUT PEeTHCTpallusl, aBTOMaThyeckasi oopaboTka u Tpe-
oOpa3oBaHUE AAHHBIX CIOHTAHHOUW OWO3JEKTPUYECKON
aKTUBHOCTY MO3ra B OMCIIEKTpaJIbHBIM MHAEKC [2-4, 8].
Ha skpaHe mMoHuTopa 3HaueHue BMC-unnmekca orobpa-
JKaeTcsl B Buje rpaduueckoro TpeHaa U YKucia B Auaras3o-
He oT 0 (IoJIHOe OTCYTCTBUE OMO3JIEKTPUYECKON aKTHB-
Hoctu) no 100 (sicHoe co3HaHMe), KOTOpOE SIBJISIETCS
pe3yIbTaTOM aHajlu3a JaHHBIX 3JIeKTpo3HIedanorpadum

3a mpeallecTByolme 15 ¢ 1 OOHOBJSETCS KaxXAyw ce-
KyHzy [5,6,7].

Heo6xognMo OTMETUTb, UYTO OUCITEKTPaJIbHBIA WH-
JIEKC OTpaXKkaeT CTeIeHb YTHETEHUsI IICHTPAJIbHOM HEPBHOM
CHCTEMBI HE3aBUCUMO OT TOrO, YeM OHO MHIYIHUPOBAHO
€CTeCTBEHHBIM CHOM WJIM MeAMKaMeHTO3HO. BemmuunHa
OUCITEKTPAbHOIO MHIEKCA JMHEWHO COOTBETCTBYET YPOB-
HIO ceflallMy MallMeHTa, IIPY 3TOM €ro 3HAUYeHMUS B Ipee-
nax 60-40 eIMHUI] COOTBETCTBYIOT JOCTATOYHOM TyOMHE
obeit anecre3uu [2, 4, 5].

Llesb mccmeqoBaHUSI - OLCHUTH TJIYOMHY aHECTEe3UU
MpY KapANOXUPYPrIYECKUX ONEepalvsiX ¢ UCIIOIb30BaHM-
eM Meroma DD m OGUCIIEKTpaIbHOIO aHaJM3a C Y4eTOM
BO3pacTa Ha BCEX dTarax aHeCTe3UM y AeTeil.

Ma’repna.l] H METOJbI

HccnemoBanue mpoBoauian 1o mkaie ASA 1 u 11
kiacca y 60-u meteit B Bo3pacte OT 3 10 5 JIeT, KOTOpbIe
ObUIM TIpOOTIepUpOBaHbl (Taby. 1) B OTHENIEHUU Kapauo-
XUPYpPruu (MpoJOJKUTEIbHOCTh OIepaliui BapbUpoBajia
oT 45 MMH 10 2 4acoB)

Ta6auua 1

O0mas xapakTepuCTHKH MAlMEeHTOB (adc)

Hposenem{ue ONEePAaTUBHBIC BMELIATEJIBCTBA

IMoa

MajabuukH (n=38) JeBOYKH (n=22)

Yerpanenne JIMXKIT

22 (36,6%) 14 (23,3%)

Ycerpanenne JIMITTT

16 (26,6%) 8 (13,3%)

Cpennuii Bo3pact coctaBui 4 roga (+3,64), cpenHuit
Bec coctaBua 16,3 Kr (+6,45). Bo Bcex rpymmnax BBOAUIACH
npeMeankanus 3a 30 MMH 10 Havyajla BBOOHOW aHeCTe3UN
pactBopoM atponuHa B no3e 0,01 Mr/Kr BHYTpUMBIIIEY-
Ho. BoyibHbBIE GBUTM pacrpeeseHbl Ha 3-u rpymmnsl mo 20
yeJIoBeK. 1-s1 rpymnma - ¢ aHecre3ueil uzodaopaHoM, 2-5
- ¢ aHecTe3uel ceBodypaHoOM. 3-51 TPYIINa - ¢ TMOCIen0-
BaTeJIbHOU aHecTe3uell ceBodIypaHOM W M30(MITypaHOM.

Bo Bcex rpymnmax UCIOTb30BaIN KUCIOPOIHO-3aKUCHYIO
cMech B oTHoleHnu 1:1. Ha BOJIOCUCTYIO YacTh TOJOBHI B
MPOEKIUY OOOUX TOJYLIapUii HAKJIAAbIBaIM YalleYHbIe
XJIopcepeOpsTHbIe 3JIeKTPOnbl 3HIedanorpada coriacHo
MexxayHapoaHoi cxeme "10-20%" [12, 13]. Bo Bcex rpym-
ax 10 aHeCTe3UH PErUCTPUpoOBaiach (hOHOBAsK aKTUBHOCTD
IUTSL OLIEHKH OOIIEMO3TOBBIX U3MEHEHMIA U BO3PACTHBIX
0COOEHHOCTE KOPKOBOTO PUTMA. 3aITUCh COTTPOBOKIAIACH
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OJIHOKPATHBIM TECTOM CBETOBOW CTUMYJISAILIUM (OTKDPBITHE
U 3aKpBITHE TJ1a3 10 KOMaH/E) C LEJIbI0 PETUCTPALU o-
putMa. 3anmuch DI mpoBoANIN 6-KaHATbHBIM KOMITbIO-
TepHbIM 3HUEedanorpadom («Ates Medica Device», mipo-
rpammHoe obecrieueHue Neurotravel Bepcum 2.5.2). Tpu-
MEHSUTM MOHOTIOJISIPHYIO PErucTpaiyio mo 6-KaHaJbHOW
cxeme (Fpl-RF, Fp2-RF, T3-RF, T4-RF, O1-RF, O2-
RF) ¢ 100HO-TIOTIOCHBIX, BUCOYHBIX M 3aTBUIOYHBIX 00-
JlJacTeil B MPOEKILIMYU TTPaBOTO U JIEBOTO IMOJyIIapuil. Djek-
Tponabl GUKCUPOBATIA BOKPYT I'OJIOBBI PE3MHOBBIM pPEeMElll-
koM. PedepentHslit anekrpon (RF) pacronaranu Ha me-
peHoculle. MMrienaHc 31eKTpOI0B MOHUTOPUPOBAJICS aB-
TOMaTuyecku u nomaaepxusancs He meHee 10 kOwm. Tlo-
JlocoBble (puIbTphl 3HUEdanorpada ObLIM YCTAHOBJEHbI
B Tpejesiax: BepxHss yacrora - 70 ', HUXXHSIST yacToTa
- 0,53 T'u; yyBCTBUTENBHOCTDL - 7 MKB/MM; cKOpoCTb 3a-
mucu - 30 mMm/c. Tlocne peructpaiu D3I B co3HAHUM,
HEe CHUMAasl 3JIEKTPOAOB, MAllMeHTa IMOMeIlaJd Ha Olle-
PaALIMOHHBIN CTOJI, MPU 3TOM TECTUPOBAJIU BJEKTPOAbI Ha
WMIIEIaHC MU Ha BO3MOXHOE CMelleHue ¢ MecTa (GUuKca-
. 3areM Ha JioO malMeHTa HaKJIaIbIBau OIHOPa30BbIe
ceHcopsl BUC, cienyst MHCTPpYKIIMKA PYyKOBOJCTBA MO K-
cIuTyaTtaluy rnpubopa, mocie npeaBapuTeIbHOro 006e3Ku-
pUBAHUS TTOBEPXHOCTH KOXM. JlaTuukK (MPUMEHSUICS CO-
BMectuMbiil matuyuk BIS Sensor XP) coemunsuics ¢ BUC
mouuTopoMm BIS A-2000 XP ("Aspect Medical Systems",
CIIA). Peructpauusi moTeHUIMAJIOB HayMHAajach Iocie
YCTaHOBKM MMIIeAaHca 3JIeKTponoB MeHee 7,5 kKOM. Peru-
crpauusi BUC mHaekca ocylliecTBisjlach HETIPEPHIBHO B
COCTOSIHUM COXPAaHEHHOTO CO3HAHUS U 0 KIMHUYECKUX
MPU3HAKOB MPOOYXIeHUs. 3arpy3ku MOHUTOpa (UPMBbI
ACTIEKT CYMTBHIBAIUCH Kaxable 5 ¢. OKHO CIyIaxXuBaHWUSI
cocraBisio 15 ¢, mepuon ooHoBieHMST - 2 ¢. PeanbHbie
3HaueHue BUC perucrpuposanu B uHTepBase 1 MuH. JlaH-
Hble OBLIM 3arpyXeHbl B KOMITbIOTEP ISl TTOCJIEIYIOIIer
aHajmu3a ¢ momouibio mporpammel BIS View (pa3paGot-
Ka koMmmanuu "Arec Mennka codt”, Poccus).
Wcnonb30Bajcst CTaHAApPTHBIIT MOHUTOPUHT: KaITHOT-
padusi, u3MepeHue caTypalvu W HeuHBasuBHOro AJl,
YCC, TepmoMeTpHsI, COCTaB Ta30BOI CMeCcH Ha BbIIoxe. B
TeUeHHEe BCEX OIepaTUBHBIX BMEUIATEIbCTB aHECTE3UIO
MPOBOJAMUIM alMapaTHO-MaCOYHbIM CITOCOOOM Ha CIIOH-
TaHHOM JbIXaHUM TALIMEHTA C MOMOIIbI HAPKO3HO-IbI-
xaTeabHoOro ammapata Primus ("Droger”, I'epmaHus).
[ToToKk cBexero raza B KOHTYpe BO BpeMsl aHECTe3UU CO-
craBisia 4 ji/MuH. [a30BbIi COCTAB ABIXaTETLHOTO KOHTY-
pa ¥ KOHIIEHTpallUI0 aHECTeTUKOB B KOoHIIe Bbinoxa ( Ethal-
ragortaHa, Etsev-ceBodmypana, Etiso-um3odiaypaHa) ori-
penesisuid ¢ TOMOIIbIO BCTPOEHHOTO B HApKO3HO-JbIXa-
TeabHbIN anmapat Primus ("Droger”, I'epmanus). Jas
Moja4y WHTAISILIMOHHBIX aHECTETUKOB TMPUMEHSUIM MCIa-
puteau Vapor 2000 ("Droger”, I'epmanust) mist rajaora-
Ha, ceBo(ypaHa U uzoduiypaHa. YTIeKUCIblid ra3 u3Me-
psiics ¢ TIOMOIIIbI0O BCTPOEHHOTO KamHorpada.
Nuaykiuo aHecte3uu B 1-i rpyrimne mpoBOaUIN TTO-
IIaTOBBIM METOJIOM, BO 2-U TpyIIe - METOAOM OOJIoC-
HOW WHAYKIUM, B 3-i Tpynme - ceBodypaHOM TakKxKe
OOJIIOCHBIM CITOCOOOM, a ToAAepXKaHWE aHEeCTe3UM OCy-
LIECTBIISIOCh MHTasIuel nsodaypana. Peructpupopaiu
napameTpbl DI, Ethal u Etsev B 1-if u Bo 2-i1 rpymmax
HETpephIBHO B TeYeHME BCel aHecTe3uu, B 3-U rpyrime -
Ha stane nHayknuu DOI u Etsev. 3ateM, mocie mepexona
¢ ceBodutypaHa Ha uzodaypaH, perucrtpaius I3[ npe-
Kpauiajach 1o TOT0O MOMEHTa, TToKa He ObUla JOCTUTHYTA
koHueHTpauusi Etiso 1,5-2 MAK (MuHMMasibHasl ajibBe-

N

oyisipHasl KoHUeHTpaius). 3anuch DO Bo30OHOBIIsLIACH
yepe3 5 MUH OaJlaHCMPOBKM, KOTJa Ha JUCIUIee ra3oaHa-
JIN3aTopa TMOSIBJISIOCh 3HAUEHUE KOHIIEHTpauu u30qury-
paHa, COOTBETCTBYIOllee KOHIEHTpAIlUU, YCTaHOBJICH-
HO# Ha ucnaputese. Bo Bcex 3-x rpymnmax cOop JaHHBIX
ObLI pa3jelieH Ha 3 mepuojia aHeCTe3MOJIOrMYeCcKOro Mmo-
coOus: MHIOYKIUS, moaaepxxanue u npobdyxnenue. Haua-
JIO Tiepuona MpoOykAeHUsI perucTpupoBajioch ¢ MOMEH-
Ta MpeKpallleHus Tonaun aHecteTuka. [lokaszarenu teve-
Hus Bcex 3TanoB aHecte3un UCC, cpemHee 3HaueHUE
cucrtoaunvyeckoro AJl, cpeaHee AJl, yacToTa AbIXaHUS
(4/1), mapumanbHOe OaBJICHHWE YTJICKUCJIOrO Ta3a B BHI-
npixaeMoii raszoBoil cmecu (pCQO2), HacHIIEHWE TeMOT-
JIOOMHA KUCJIOPOAOM apTepuaibHoil KpoBu (Sa02) mpen-
cTaBJIeHBI B TabJI. 2. AHaJIbIeTUKU U ONTUAThI HE UCTIOIb30-
BaJIi B TEYEHHUE BCETO aHECTE3UOJIOTMYECKOro MOocoOusl.
[TocneonepannoHHOe 006€300JMBaHNE MPOBOAWIN pa-
CTBOPOM Tpamajiojia B 03¢ | MI/Kr BHYTPUMBILLIEUHO.

[TapameTpsl DB aHaIM3UPOBAIM BU3YaJIbHO C OLICH-
KO BCEX COCTaBJSIOLUIUX PUTMOB M C YYEeTOM BO3pacT-
HBIX OCOOEHHOCTEN OOIIEMO3TOBBIX M3MEHEHUI, BBISIB-
JISIIOLMXCS BO BpeMSl aHECTe3UW, U C TOMOILIbIO TpeX-
MEPHBIX CIEKTpabHBIX KapT. st ouenku gaHHbix BUC
aHajv3a MCIOJb30BaJM LUMPOBOE 3HAYEHUE IIKAJIbI
BUC, TpeHmbl, MHAEKC KayecTBa CHUTHAaja, WHIUKATOD
3JIEKTPOMUOTPAMMBbI, KO3(POUIMEHT MogaBaeHUs, ToKa-
3aTeb 4acToThl 95% MoinHocTh curHana. CTtaTUcThyec-
Kylo 00paboTKy HaOMI0JaeMbIX MapaMeTpOB W TMOJTYYEH-
HBIX PE3YJIbTATOB BBITIOJHSIIM Ha MEePCOHATIbHOM KOMITb-
oTepe C ucrojb3oBaHueM mporpamMbl Microsoft Office
Excel 2007 [14].

Pe3yJ'll>TaTl>l /| oﬁcyxmeﬂne

Nuaykums ceBodrypaHoM Bo 2-if 1 3-ii rpynmnax mpu-
Besia K Oosiee ObicTpoil mernpeccuu TpeHaa BUC, yem
n3odmopanoMm B 1-it rpymnme. Cpegnee 3HaueHue BUC
WHAEKCa BO BpeMsl WHAYKIMU B 1-i1 rpyrmme paccunThIBa-
JIOCh C 4-11 MUH perucTpallii OT Havaja aHeCTe3UH 10 8-
¥ MuH U cocTaBwiio 38+11; Bo 2-it rpymIte - ¢ 1-ii MUH 10
4-11 muH (28+10); B 3-i1 rpynmne - ¢ 1-if MUH U 10 MOMEH-
Ta mepexona Ha usodiypan (27+10).

DBOI mo aHecre3um (3amuch GoHA) y BCEX MUCCIEIye-
MBIX TMallMEeHTOB XapakKTepu3oBaiach CHOPMUPOBAHHBIM,
PEryIsIpHBIM, BBIpaXeHHBIM, (pparMeHTaMu BepeTEeHO-
00pa3HBIM BO BCeX 0O0JIACTSIX KOPBI o.-PUTMOM, C MPeos-
JlalaHWeM B 3aTbIJIOYHBIX OTBeNeHUsIX. YacToTa o-puTMa
BapbupoBasia oT 7,5-8 B lc y metei B Bo3pacte 3 JieT, 10
10-12 B 1 ¢ B Bo3pacre 4 jer u 1o 10 B 1 ¢ B Bo3pacte 5
JIET C BBIPAXEHHOW peaklyeill akKTWBAlMM Ha CBETOBOW
pasapaxuTesb (OTKpbIBaHUE TJ1a3). AMIUTUTYIA KOJaeOaHUi
cocraBisiia 50-100 MxB. Hapsiny ¢ OCHOBHBIM pUTMOM
Habonan auddy3Hble HU3KOAMITIUTYIHbIE MEIJIEHHbIE
BOJIHBbI O-IMamna3oHa, ¢ HAJOXEHUWEM YacThIX KoJjeOaHUit
B-putMma (puc. 2). INapamerpsl ODI y nmauuneHToB B 1-it
Ipymrme BO BpeMsl MHAYKIIMU XapaKTepU30BAINCh MOCTe-
MEeHHBIM HapacTa HUEM aMIUTUTYAbl U TTOBBIIIEHUEM CUH-
XpOHM3alMM Ha (hOHE OCHOBHOTO KOPKOBOro putMma. Ha
5-ii MUHYTE aHEeCTe3UM OTMeyajaach Ne30praHMu3alus o-
pUTMa U TOSIBIEeHWE MeIJIEeHHBIX PUTMOB 0-Iuamna3oHa
(puc. 2). Ha stane moamep:xaHust peTUCTPUPOBAJIACh eI~
peccust O-puTMa, CHMXEHHUE aMIUIUTYAbI, MOSIBJICHUE
0oJbIIOTO KoMMYecTBa AMMPOY3HBIX MEIIEHHBIX Kojeba-
HUI1 a-Iuana3oHa (puc. 3).
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Tabmmia 2.

Iloka3arean Teuenus: anecresuu (Mém)

JTan aHecTe3un 'pynna ycc CucAJl (MM.pT.CT.) CAd pCO2 (Mm

(B 1 Mun) (MM PT. CT.) pT. CT.)

Wurykiust 1-51 93(+16) 98(+11) 63(+8) 24(+6)

IMoxnepsxanue 1-s 101(x11) 110(x16) 69(£8) 26(£6)

ITpoGyxneHue 1-s1 107(£9) 103(12 65(+10) 24(£5)

Wuykiust 2-51 109(£23) 101(x1) 61(x10) 25(+£8)

[onnepxanue 2-s1 97(£16) 94,7(£5) 54,3(£7) 25(x4)

ITpoGyxneHue 2-s1 103(x12 96(+7) 62(£7) 28(+6)

Wurykiust 3-51 112(£24 100(11 62(+10) 26(+3)

ITonepsxanue 3-51 117(£21) 105(%13) 57(£6) 31(£7)

[IpoOyxnerne 3-51 107(x11) 105(x11) 63(£8) 25(x4)

IIpumenanue. YCC - yacrora cepaeubix cokpaineHnuit; CucAJl - cucronudeckoe aprepuaibHoe aasneHue; CAJl -
cpenHee aptepuaibHoe gapieHue; pCO2 - mapiuuaibHOE AaBICHUE YIIEKUCIOro rasa. YKa3aHbl CpeiHue 3HaueHus. B

CKOOKax MaHbl CTaHJAPTHBIC OTKIIOHCHUS.

Puc. 1. CnexkrpanbHast kapta D3I B cozHaHuu (HoHO-
Basl 3aIliCh).

Ha pucyHke mpeacraBieHa crneKTpajbHas KapTa,
colepxalllasi cxe- MaTUYHOE JBYXMEpPHOE M300paxeHue
TOJIOBbI, Ha KOTOPOW IIBETOM BbIACJIEHBI 00J1aCTU C pa3-
JIMYHOUN aMIUIUTYAON MOIIHOCTU criekTpa. B jeBoit Bepx-
Hell YacTM OKHAa HAXOIMUTCS MeTKa, UAeHTU(DULMPYOLLast
nuarazoH 4vactoT ("menbrta”, "Tarta", "Anbda”, "bera").
ITo ocu abcumce otMeueH nuaro3oH vactot ('), B mpe-
nejlax KOTOporo paccyuThiBaeTcs criekrp. [o ocu opau-
HaT pacriojiaraeTcsi 1iKaja COOTBETCTBMSI MEXAY Bev-
YUHOW aMIUUTyabl (MKB) 1o rpamanuuy 1Beta U 3Haye-
HUEM KapTupyeMoll yactoTsl. Ha 5Toii mikane o6o3HaueH
MUHUYM M MakKCUMyM aMILTATYAbl KapTUPYeMOIl 4acTo-
THI TIO Bceil Kaprte. BbimeseHHbIMU TOYKaMU 0003HAYEHbI
aKTHUBHbBIE 3JIEKTPOJbI, COOTBETCTBYIOIIINE JIOKATU3ALIMU
Ha TIOBEPXHOCTH ToJioBbI NanueHTa (Fp-no6Hast o61acTb,
T- temenHasi, O -3aTblIOYHAsI; YeTHBbIe LUGPOBbIE MH-
JIEKChl OT3HAYAIOT TMPOEKIUIO MPABOTO TOJylIapusi, He-
YeTHBIE -JIEBOTO)

[Mpy mpoOyXxneHUM TMOCTeNeHHO KOPKOBBIA PUTM
BOCCTAHABJIMBAJICS C MOBBIIIEHUEM aMIUIMTYIbl U YMEHb-
IIeHUEeM KOJIMUYeCcTBa MeIJICHHBIX Konebanuii (puc. 4). Bo
BpeMSI PETUCTpAIlMM TTAapOKCU3MaTbHOW aKTUBHOCTU HeE
OTMEYasaocCh.

BusyanbHblil ananmm3 O3T Bo BpeMst MHAYKIIMUA aHeC-
Te3UMn C ceBOMIYpaHOM BO 2-i T'pyIIe BBISIBUJI CHUXeE-
HUE YPOBHSI OMOBJIEKTPUUECKON aKTUBHOCTH IO CpaBHE-
HUIO C UCXOOHBIM (hOHOM, TOSIBJICHUE 3a0CTPEHHOIO o-
pUTMa BBICOKOI aMILTMTYAbI B LIEHTPAJbHBIX 00JIaCTAX Ha
2-¥f MUHYTe WHAYKIUW, CUHXPOHM3ALIMIO PUTMA, TO-BHU-
IUMOMY, 3a cyeT rurnepBeHTUIsILUU (puc. 5). locie uH-
NyKIUY ceBodypaHOM Ha 3Tare TMOAJNEpXKaHUsSI aHecTe-
31U, KOTJa KOHTYp ObLT 3amoiHeH n3oduypaHoM u 60Jib-
HOMy IIOCTyIlaJl aHeCTeTUK B KojmdectBe 2 MAK, D3I
KapTUHA U3MeHs1ach. bblna 3apeructpupoBaHa peayKIust
o-puUTMa C TpeobjiajaHueM MEIJICHHBIX KojeOaHuil 0-
Marna3oHa BO BCeX OTBeNeHUsIX. B Haubosnee TpaBMaTtuy-
HbIC 3Tarbl B YCJIOBMSIX aJeKBaTHOW aHecTe3uu Ha DOI
HE OTMEYaJIoCh KaKUX-JIM00 U3MEHEHU B puTMe (peruc-
TpUpPOBaJlaCh HU3KOAMIUIUTYAHASI MEIJIEHHO-BOJHOBAsI
aKTUBHOCTh BO BCeX OTBeaeHUsX) (puc. 6). Y yactu 60Jib-
HBIX OBIJIO OTMEUYEHO HE3HAUMTEJHbHOE YBEJIMUYEHUE KO-
nebaHuit 6era-guanaszoHa. K MOMeHTY mpoOyXIeHu s BOC-
CTaHABJIMBAJICS HU3KOAMIUIMTYAHBI KOPKOBBI PUTM
(puc. 7). I1pu peructpaunu 3BT B 3T0i1 rpyrIe Napokcus-
MaJIbHOI aKTUBHOCTM TaKXXe 3aperucTprMpoBaHO He ObLIO.

[Mpu HanoxeHuu ceHcopHbix natunkoB B C moHu-
Topa A-2000 y Bcex MalMeHTOB 0 aHEeCTEe3UU PEerucTpu-
poBaJicsl MHAEKC B mpeaenax oT 95 mo 99, 4to cooTBeT-
CTBOBAJI0O YPOBHIO co3HaHUs. [Ipu aHecTe3uu rajotaHoM
BO BpeMsI MHAYKIIMU WMHACKC TMOCTEIEHHO YMEHbIIAJCS
1o 38-49 B reueHue 5-u MuH. [1pu nomaepxaHUU aHecTe-
3uu 3HaueHust BUC peructpupoBanu B rpeaenax ot 39 go
47. TIpobyxkneHue xapakreprusoBanoch nmoagbemoM BUC no
77-85.

B rpynne mauueHTOB ¢ NMpuMeHeHUeM ceBodiypaHa
3HaueHue bW C Bo BpeMst MHIYKIIMK 3HAUYUTEIbHO YMEHb-
mwajgoch 10 19-38 Ha 2-3-if MUH aHecTe3uu. Y 5-JIeTHETO
nmanueHTa ObLJIO OTMEUYEHO CHUWXEHME MHaeKca Ha 3-W
MuHyTe UHAYKIUK 10 03. BaxHO OTMETWTH, UTO Yy BCeX
neTeil B Tpyrime ¢ ceBodypaHOM MOMEHT BEHETYHKIIUKU
COMPOBOXIAICS ABUTATEIbHOM peakiueit. [Ipu aTom Kin-
HUYECKU ObLT JOCTUTHYT 1-fi ypOBEHb XUPYpPru4YeCcKOu
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Puc. 2. CnexrpanbHasi Kapta O9I Bo BpeMsl MHIYK-
1uu B 1-i rpymre.
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Puc. 3. CrektpanbHas kapta DDI Bo BpeMs mmoauep-
XaHus B 1-ii rpymme

Puc 4 CnekrpanbHas kapta D3I Bo Bpems MpoOyxk-
neHus B 1-i1 rpynme.

CTaguM aHecTe3uu, u Ha skpaHe B C MoHuTOpa peruct-
pupoBajioch 3HaueHue nHaekca 35-40. [ToaToMy Bo3HMKa-
Jla HeOOXOIUMOCTh YIIIyOJISITh aHecTe3uto. [Ipu aTom yi-
JIMHSIOCH BpeMsT MHAyKIuW. boyieBast peakuusi B 3TOT
MOMEHT He BBISIBIIsIa KaKUX-JMO0 M3MeHeHuir Ha DOT.
Bo Bpems monaepkanus aHecte3un 3Hauenue BUC ycra-
HaBmmBajgochk Ha ypoBHe 30-40. IIpoOyxneHUe xapakTe-
pU30BaIoCh MOIBEMOM MHIEKCA 10 72-75.

B rpynme aHecte3uu ¢ mociaeaoBaTEIbHOU KOMOWHA-
nueit ceBodypaHa u uzodypaHa d3JeKTpodHIedaor-
paduyeckue M3MEHEHHs] BO BpeMsl BBOAHOUW aHeCTe3WHU
ObUIM CXOMHBI ¢ pesyiabraTamu DB B rpymnre ¢ MOHO-
aHecre3ueitr ceBodaypanoM. Ilokazaremu BUC Bo Bpemst

N

Puc. 5. CrexrpanbHasi Kapta OOI Bo BpeMsl MHIYK-
1IUY BO 2-ii rpymrie.

uHaykuuu coctasisuin ot 20 go 37. Iocne mepexoma Ha
n3odaypaH U B TeUyeHHWE BCEro IMepuojaa MOaAep>KaHUs
CYLIECTBEHHBIX U3MEHEeHMIH B KapTuHe DDI He mpoucxo-
U0 (PETUCTPUPOBATIN CPelHE- U BBICOKOAMIUTUTYIHEIE
KosiebaHus 6- U 0-guariazoHa) (puc. 8).

TpaBMaTUYHBIE MOMEHTBI HE COMPOBOXIAIUCH yCH-
JIEeHUEeM OWO3JIEKTPUYECKOM aKTUBHOCTM MO3ra MarieH-
ToB. IlpobOyXaeHUe XapaKTepru30BaJloCh BOCCTAHOBIEHU-
€M KOPKOBOTO pUTMa HU3KOW aMILIuTyasl (puc. 9). IMoka-
3ate BUC nipu mogaepXXaHUM yCTaHABIUBAIM B TIpee-
nax ot 30 go 39. I[IpoOyxkmeHune cOIpOBOXIAIOCH IMTOIBE-
moM BUC go 70-76.
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Puc. 6. CnekrpanbsHast kKapta 39T Bo BpeMst oaaep-
JKaHUsI BO 2-W Tpyrine

Puc 7 CnekrpanbHast kapta D3I Bo BpeMs MpoOyxk-
NIeHUsI BO 2-ii Tpymre.

Puc. 8. CriektpasibHas kapta D3I Bo BpeMsl MUHIYK-
1My B 3-1 rpymrie.

IMpu omHoBpemeHHoi peructpaiuu DI u BUC un-
JIeKca BO BpeMsI aHeCTe3MM B 00erX rpymnrax YacTOTHbIE Xa-
pakTepUCTUKU Ha 3KpaHe sHuedartorpada cooTBeTCTBOBA-
s putMy D3I Ha monutope BUC ¢ BpeMeHHBIM OTCTaBa-
HueM 10 5-10 c. [Tokazaremu BUC MoHuTOpUHTa MOKA3aJIH,
YTO BpeMsl MHAYKIMWAHECTe3Ur CeBO(MIypaHOM COCTaBJISI-
eT 3-4 MUH 1 MHIEKC cHKaeTcest 1o 19-38. Bo Bpemst UHIyK-
u usodmopaHom BUC cHukaercst 1o 38-47 u coctasisieT
5-7 MuH. DTU TOKa3aTeau COOTBETCTBYIOT KIMHUYECKOMY
TeYEHHIO MHIYKIIY TP MPUMEHEHUH ceBodITypaHa 1 n3od-
mopaHa. Bo Bpemst mogaepxanust aHecte3uu B 1-ii rpymme B
IpyIine MalUeHTOB ¢ TMpUMeHeHUeM ceBoduypaHa 3Haue-
Hue BUC Bo Bpemsi MHAYKIMKA 3HAUYNUTEILHO YMEHbBIIIATOCh

Puc. 9. CnextpanbHast kKapta DDI Bo Bo BpeMs 1oa-
nepxKaHusl B 3-i1 rpy1rie

1o 19-38 Ha 2-3-it MUH aHecTe3uu. Y S-JIeTHEro naiueHTa
ObIIO OTMEUEHO CHIDKEHHWE WHAeKca Ha 3-U MUHyTe WH-
aykyy 10 03. BaxkHo OTMETUTB, YTO Y BCeX JeTeil B TpyIIe
¢ ceBoUIypaHOM MOMEHT BEHEMYHKIUU COIPOBOXKIAIICS
NBATATeJIbHOMW peakieil. [Ipn 3ToM KImHUYecky ObUT J0C-
TUTHYT |- YpOBeHb XMUPYPrUUECKOM CTAOUU aHECTe3UU, U
Ha 3kpaHe B C MoHUTOpa perncTprpoBaIoCh 3HAUCHUE MH-
nekca 35-40. [TosToMy BO3HMKaJla HEOOXOIMMOCTb YITyO-
JIATh AHECTE3UIO C YAJIMHEHUEM BpeMeHW WHAyKIuu. Boe-
Basl peakiysl B 3TOT MOMEHT He BBISIBIsUIA KAKUX-THOO0 U3-
MeHeHuit Ha DOI. Bo BpeMsi oiep>kaHusl aHECTE3UM 3Ha-
yenune bBUC ycranabnuBaioch Ha ypoBHe 30-40. [IpoGyxne-
HUE XapaKTepu30BAIOCh MOIBEMOM MHeKca 10 72-75.
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Puc. 10. CrrektpanbHast KapTa DD Bo BpeMsI IIpo0OyxK-
neHus B 3-ii rpymre.

Bo 2 rpynne nokasareau BUC cocraBuiu 30-40; Ha
BT Takxke ObUIM 3aperMCTPUPOBAHBI MEIJIEHHbBIE KoJie-
GaHMs BBICOKOM aMITIMTYIbI 0- 1 §-putMa (puc. 6). B 3-ii
rpynne B iepuon noaaepxanusi BUC nHaekc 6bU1 Ha ypoB-
He 30-39. Kaptuna D3I ananoruyHa 1-if u 2-if rpynmnam
(puc. 8). INepuon npoOyXaeHUs] COMPOBOXKAAICS MOIbE-
moM TpeHga BUC no yposus 77-78 B 1-it rpynmne, 72-75
Bo 2-1 rpymnme u 70-76 B 3-ii. Ha B3I mpoucxoamio Boc-
CTAHOBJICHUE KOPKOBOI'O PUTMa HU3KOW aMILJIUTYAbl BO
Bcex rpynmnax (puc. 4, 7, 9). B rpynmne aHecTe3uu ¢ rajiora-
HOM uepe3 4-7 MuH. B rpynmax ¢ ceBodypaHOM U B TpyII-
Te rocjeaoBaTeIbHON KOMOMHAIMKU ceBodurypaHa u u3od-
JIlypaHa uepe3 2-4 MUH.

[Mpenaparpl 6€H30AMAa3eTTMHOBOTO psiia HE HCIIOJb-
30BaJIM JJISI TIPEMEIUKALMU, YTOObI, TUIMOTETUYECKU, UX
NeiicTBUE He TIOBJIMSIIO Ha pe3yJIbTaThl. TeM cambiM Bax-
HO OBLIO MOJYEPKHYTh YUCTOTY uccienoBaHus. Ho paH-
NIOMU3UPOBAaHHOE, KOHTPOJUPYyEeMOEe HMCCleloBaHUE IO
paccMoTpeHUIo 3ddeKTa MmepopajbHON HpeMeauKalluu
MMIa30J1aMOM T10Ka3aj0, YTO HET pasjvuuyuii B MHTPAO-
nepalMoHHbIX 3HaueHusix BUC mexny rpynmnamu ¢ npe-
MeIuKamyei u 6e3 mpemeaukauuu [15].

CxoaHble AaHHBIE C pe3yJbTaTaMU HacToslel pa-
0OTbI ObUIM TIOJTyYEHBI B AHAJIOTUYHBIX MCCIIEJOBAaHUSX |8,
11,16-18]. B atmx paboTtax aBTOpHl YCTAaHOBWJIM, YTO C
yMeHbllieHueM Etiso B paBHOW cTerneHU HEJIMHEWHO W
MoHOTOHHO yBenuuuBaercss BUC. MMu Takke OblIM 1mo-
JiydyeHbl cpenHue 3HadyeHuss BUC mpu mpoOyxkineHUn B
3aBUCMMOCTH OT KOHEUHOI KOHIIEHTPAllUX aHECTETUKOB,
KOTOpbIe cocTapsuiu 78,5+12,3, 60,9, 62, 83,5+11,6, 86,7,
COOTBETCTBEHHO.

Takum 00pa3oM, ObUIM TMPOAEMOHCTPUPOBAHBI paB-
HOMepHBIe oOpatHbie oTHoweHuss Mexny Etiso u BUC B
MeauaTpUIECKON TOMYJISIIUY.

BroiBoab1
1. ITapameTpsr DB u mokaszarenu mkanasl BUC nH-

JEKCa BO BCEX HCCICAYCMBIX TIpyIllax COOTBETCTBOBaIU
KIMHUYECKOMY TCUCHUIO U I‘J'[y6I/IHC AaHECTC3UMH.

N

2. Ilo pesynpraram ananm3a BUC u KIIMHUKY MHIYK-
1S aHEeCTe3WU TaJIOTAaHOM ObUIa IIPONOJDKUTEIbHEEe 5,3
MHH (CTaHJIApTHOE OTKJIOHEHHWe - 1,5) Mo CpaBHEHUIO C
ceBodutypaHoM 3,2 MUH (CTaHIApTHOE OTKIOHeHue - 0,5).

3. Ha arane nomaep:xaHusi aHeCTe3MU U B TpaBMaTUU-
HbIE MOMEHTHI orepanuu napameTpbl DT (BbicoOKOaMII-
JINTYIHAsT MEUICHHO-BOJHOBAasl aKTUBHOCTh &- W 0-aua-
Ma3oHa), XapakTepus3yloliue MyOoKyl aHecTe3uio, COo-
OTBETCTBOBAJM YPOBHIO TJIyOOKOro Hapko3a IO IIKaJe
BUC (30-47).
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