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OKNALbI

TPAHCMYNbMOHAIbHAA TEPMOAUNIOUUA B OTOENEHUA MUHTEHCUBHOW
TEPAINWUU

KWPOB M.10., KY3bKOB B.B., HEQALUKOBCKWUMN 3.B.
Kadenpa aHeCcTe3anonorum n peaHumMaTosnoruum,
CeBepHbIN rocyaapcTBeHHbIW MEAULUMHCKUW YHUBepcuTeT, r.ApxaHrensck, Poccus

. WHDY3nMoOHHasa Tepanusa, NpuMMEHeHWe npenaparos MHOTPOMNHOMO U Ba30MNPECCOPHOro AencTBus,
~ pecnuMpatopHas NOAAEPXKKa, WCNOMNb3OBaHWUE AWYPETUKOB W 3KCTpakopnopanbHbiX  MeTOA0B
~ JlETOKCUKaUWy OKas3bliBalOT KOMNNEKCHOEe U pasHOHanpaBneHHOe BO3AENCTBUE Ha NauueHTa oTaeneHuns
aHecTesnonoruu, peaHnmauum n nHTeHcueHon Tepanun (OAPUT). Baanmogencresne 3TMX KOMMOHEHTOB
WHTEHCMBHOW TEpanum W UX BNUMAHWE Ha remMOAMHaMUKy HepeaKo BeCbMa COXHOMPEACKa3yEMbI.
ObWenpuHATBIE  KNUMHUKO-TabopaTopHbIE [daHHbIe 4YacTo He NO3BONAKT afekBaTHO OUEeHUTHb
ANHaMUYECKME U3MEHEeHUs B opraHu3me OonbHOro. MOHUTOPUHI UEHTPanbHOro BEHO3HOro AaBneHus
(UB) v pnaBneHus 3aknuHMBaHUA nerodHbix kanunnsapos (A3/1K) Takke aganeko He Bcerga paer
BO3MOXHOCTb MONHO OTPa3uTb BONEMUYECKUA U reMoAnHaMUYECKUiA CTaTyc naumeHTa. B cBa3n ¢ 3Tum,
UEHHbIM  JOMONHEHWEM COBPEMEHHbIX MeTo4oB HabnwaeHus 3a OOonbHbBIM  MOXET CcTaTth
BONIOMETPUMECKUA MOHWUTOPUHI reMOAWHaMUKK, OCHOBAHHbIA Ha METOAMKE TpaHCMynbMOHaNbHOro
pasBefeHus uHAuKaTopa, YTO NO3BONAET U3MEPUTb BHecocyaucTyro Boay nerkux (BCBJ1, EVLW -
Extravascular Lung Water) u psg apyrux nokasarvenein. llarodusnonornyeckas 3Hauumocts BCBI
CTAHOBUTCA ACHOW nNpW OOHapyXeHUn KOHEeYHbIX HapylweHwin rasoobmeHa Ha ¢OHe BocnaneHus,
«KaNUNNAPHOW yTEeYKNU» XUAKOCTU U runonepdysun TkaHen. Kpome woka v OCTporo pecnupaTtopHoro
auctpecc-cuiagpoma (OPLC), «xontponb BCBJl aktyaneH npu BCex COCTOSHUAX, KOTOpbIe
COMPOBOXAAKTCA HApyLUEHUEM HACOCHOW (DYHKUMM cepaua v yBEnuYeHWeMm npoHUMLAaeMoCcTyn COCyAOoB,
- NI03TOMY OH MOXET MCNONb30BATLCH Yy 3HAYUTENbHON YacTu naumeHTos OAPUT.

TPAHCNYNIbMOHANBbHAA TEPMOOUNKOUUA - MATEMATUYECKUE OCHOBBLI METOLA

Metoauka BkniovaeT BBegeHue BonbHOMY “xonopgoBoro” wHaukatopa (5% pacTBop rnKo3bl UK
0,9% pacteop NaCl remnepartypsbi 0-10°C), NPOHUKAIOLLEro CKBO3b MPOCBET COCYAOB BO BHECOCYAUCTbIN
cektop. B otnuume ot kartetepa Cean-laHua, Aunioums HOCUT TpaHCMyNbMOHaNbHbLIN Xapakrep (pacTsop
NPOXOAWUT Yepe3 BCe oThernbl cepaua v nerkne, a He TOSMbKO Yepes npasble 0TAeNbl cepaua, Kak npu
KaTeTepusaunm neroYyHou aprtepum).

TexHuka TpaHCNyNbMOHaNbHOrO pa3BedeHns WHAUKATOpa OCHOBAHa Ha MNONOXEHWW, YTO
BBEAEHHbIN B LUEHTPanbHy0 BEHY TEPMOMHANKATOP NPOANAET C KPOBOTOKOM NYTh OT NPaBoro npeacepauns
A0 Tepmogartyuka pubpoonTUYEeckoro karterepa, pacnonoXeHHoro B aopte (puc. 1). 310 nossongeT
paccyutatb cepaedHbin BbiOpoc (CB), KOTOpbIM onpefensieT CKOPOCTb NOTOKa B CUCTEME (NPUHLWN
Crioapta-MamunbToHa).

PucyHok 1. Cxema npoBeAeHUsI MOHMTOPUHIA NPU TPAHCNYNIbMOHANbLHON TEPMOAUITIOLIUM.

LUEHTPATTbHbLIA BEHO3HbIM

PET [ATHMK TEMMEPATYPbI
i/ BBOAMMOTO PACTBOPA- MOHUTOP
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KABENE CHHXPOHHA3ALMA
C NPAKPOBATHbLIM

: '\ APTEPHANBHBIA TEPMOANNIOUHWOHHBIW MOHUTOPOM
"o KATETEP

KpomMe TOro, yumTbiBaeTcs TO OOCTOSATENLCTBO, YTO BPEMS, Yepe3 KOTOPOEe WHAUKATOP A[ocTuraer
TepMofaTymMka, NUHEWHO CBR3AHO C NOTOKOM B cucTemMe u obpaTHO nponopumoHanbHO o0bbemy
pacnpeaenenua (npuHuun Ketu-limugra). Ucxogs v3 3Tux NpUHUMNOB, WHAWKATOP AOCTUTHET TOYKW
onpeAeneHua Temnepartypbl ObiCTpee npu BbICOKOW CKOPOCTW noToka (Bbicokom CB) n Hu3kom obbeme
pacnpeaeneHus (runosonemun). lpu 3TOM BHYTPUrpyaHOR TepmanbHbin obbem siBnsercs obbemom
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pacnpefeneHuss TepMouHaMKaTopa B KPOBEHOCHOM pycne U pacCYuTbIBAETCH KakK MnpowusBefeHue
o6bemHoro kposotoka (CB) u cpeaHero BpeMeHu NpoxoXaeHus TEpMONHANKATOPOM PACCTOAHUA MEXY
npaebiM NpeAcepanem U HUCxoaswum otaenom aoptel (MTt — Mean Transit time). PacyeT octanbHbix
napameTpoB BONOMETPUYECKOrO MOHUTOPUHIa NPpUBEAEH B pUC. 2.

PucyHok 2. KOMNoOHeHTbl BONIOMETPUYECKOr0o MOHUTOPUHTra.

BI‘TO(HTV)#CB M,Tf W som wionk  JTTO  kaoan kioak )
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e BI'TO — BHYTPUrpyaAHOI TEPManbHbl OObEM;

e CB - cepaeyHbin BuIOPOC;

e MTt — cpegHee BpeMa NPOXOXKAEHUA NONOBUHbI MHAKUKATOPA,
NTO — nero4yHon TepmarnbHbin 0ObLEM;

DSt — BpemMs 3KCNoOHeHUnanbHoro yobiBaHns Kpuson;

FKOO — rnobanbHbll KOHEYHO-ANACTONUYECKUn 00beMm;,
BIrOK — BHyTpurpyaHoin obbem KpoBu;

BCBJ1 — BHecocyaucras soga Nerkux;

NOK — neroyHoin 0OBLEM KPOBMU,

KOOMNMN - koHe4YHo-agnacTonuyeckm obbem npasoro npeacepauns;
KOOMX — koHevYHO-gnactonuyeckmun oObem Npasoro Xenyaouka,
KAOMNMN - koHeyHo-gMacTonuyecknin obbem nesoro npeacepaus,
KOOMXK — koHeYHO-gnacTonuyeckuin oobem nesoro Xenyaodka.

METOOWUKA TPAHCNYJIbMOHANBHOW TEPMOLMJ‘I}OL[MM

Meton TpebyeT YyCTaHOBKUA LEHTPanbHOrO BEHO3HOro (KaTeTtepus3auus nNOAKIMIOYUYHON wUnu
ApeMHON BeHbl) U apTepuansHoro (bepgpeHHasn aprepus) goctynos. B aptepuio no metogy CenbauHrepa
BBOAUTCS] OMNpefeneHHblit Tun KaTetepa, CHabXeHHbId TepMucTopom. TepmucTop onpegenser
W3MEHEHUs TemnepaTtypbl KpoBu, npeobpasys wux B SNEKTPUYECKUA CUrHan, BOCNPUHUMAEMbIN
mMoHuTOopom. Katetep cHabxeH noptom ans 3abopa KposBu U maructpansMmy, COeAuHSIoWUMK ero C
TPaHCAOCEpOM ANA WHBA3MBHOrO uamepenuns ALl n kabenem TemnepaTypHOro ceHcopa (cm. puc. 1).
TpaHcalcep AaeT BO3MOXHOCTb Nepuognyeckoro nsmepeHus LB v HenpepbiBHOTO MOHWTOpUHra All, a
TEPMUCTOP apTepuanbHOro karetepa NO3BOMAET NOCTOSIHHO KOHTpoOnuMpoBaTb Temnepatypy Tena. C
BEHO3HOW MarucTpanbio coobLLaeTca CEHCOp, U3MEPSAIOLWMIA TemnepaTypy BBOAMMOro pactsopa. locne
KanubpOoBKK TpaHCcAKCcepa U HacTPOWKU MoHMTOpa BHYTpuBeHHO BeoaaTca 10-20 mn (B 3aBuCcMMOCTH OT
maccbl Tena 6GONbHOro) XONOAHOro pacTeopa WHAVKaTopa, 4YTo nossonser uameputs CB, BCBI,
BHYTpurpyaHon obvem kposu (BIrOK) n apyrue nokasarenu.

B Teyernune nocnepHux net dupma PULSION Medical Systems (MioHxeH, ['epmanuns) akTueHO
BHEAPSET WHTErpMpPOBaHHbIA METOA HEenpepbiBHONO reMoauHaMu4yeckoro MOHUTOPUHIa — TeXHOMOrui
PiCCO, pacwmpsiolylo BO3MOXHOCTW TpaHCNynNbMOHanbHOW TepMoawuniouvn. MeToq OCHOBaH Ha
HenpepbiBHOM u3meperun CB C NOMOWbK MaremaTuyeckoro aHanusa @QopMbl apTepuansHou
nynbcoBon BonHbl (Pulse Contour Cardiac Output, PCCO). [locne kanubpoBku C NOMOLLBIO
TPAHCNYNbMOHANLHOW TEPMOAUMNIOLMK, MOHUTOP AUHAMMUYECKU OToOpaXaeT U3MEeHEHWs NPOM3BOAHbLIX
Luenoro psaa nokasartenew UeHTpanbHOW remogvHamuky (tabn. 1). [pu 3TOM NpUHUMAIOTCA B pacueT
Takme dakTtopbl, kak YCC, nnowagb nNOA KPWUBOA apTepuanbHoro aAaBneHwa, opma  Kpusow
apTepuanbHOro AaBneHus, NoAaTANBOCTL (KOMNNahHC) aopThl, CUCTEMHOE COCYANCTOe CONpOTUBNEHNE
n hakTopbl KanWbpPOBKY, CBA3AHHbIE C UHAMBUAYaNbHbIMK OCODEHHOCTAMM NauneHTa.
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Tabnuua 1. MapameTpbl, M3MepsieMble C MOMOLWbLI0 TPAHCMYNLMOHANLHON TEPMOAUNIOLMM
(uonn‘rop PiCCOpIus)

e e e T e T AR e e e e T e e e ————————— e —

= Ralss | HOPMANBHBLIE
___#__ : METon PACYETA | SHAuEHMS

e o Evg ey - = e e e e o

Allcp. (MAP) | A.Elcp ~no nynbcou naon 70-90 mm . pT.CT. 1
Allcuc. | HenocpeaCTBEHHOE U3MEPEHNE CUCTONNMECKOrO U 130-80/90-60
Allamacr. | anacronuueckoro Afl | MM .DT.CT.
UBAa (CVP) | HenocpeacTeeHHoe uamepeHmne 2-10 MM.pPT.CT.
Temnepartypa Tena WN3amepeHue aTuukoMm TEPMUCTOPA 36-37°C
(qclat:ml n;;;cep,qeuuux COKpRIOHUA o nynbCoBOWR KpUBOW 60-90 ya/muH
- . 3
WHpekc @ynkumn Cepaua (MOC/CFI) CFl = Cl / GEDV 4,5-6,5 muH
AHanus opmbl NyNbCOBON apTepuanbHON BONHb
Whaekc CokpatumocTu JIK (MakcuMmanbHasa CKOPOCTb POCTa CUCTONUMECKOrO 1200-2000
(UCITK/ dPmx) CermMeHTa NynbCoBOW KpUBOW) MM.pT.CT.
NCIDK = d(P) / d(t)
FnobansHan ®pakuus | B 0 !
BapuabensHocte YaapHoro O6nema | Bapuauyuonnsin ananus yaapHoro o6bvema < 10%
(BYO/SVV) | SVV = (SVmax — SVmin) / SVmean ¥
BapuabencHocTh E g .
| BapnauuoHHbIA aHANU3 NyNbLCOBOro AaBneHns 3
nvan"hnc;:s’m ke | PPV = (PPmax - PPmin) / PPmean 105
g | WHTerpansHbii pacuyeT nnouwjaau noj Kpueow 2
Cepaeunbin Unpekc (CU/CIH) | TepMogunIoLAM 3,0-5,0 n/mun/m !
| YnapHeit Mupexc (MYO/SVI) | SVI=CI/HR 40-60 mn/m* T
Mupexc CucremHoro Cocyaucroro e 1200-2000 i
Conporusnennn (MCCC/SVRI) SVRI = 80 + (MAP-CVP) / CI AVHCEK-CM °/m°
|
Whpexc BHyTpurpyaHoro O6wema Kposu | :
| mBrokiTBVI) | ITBVI =1,25 - GEDV / BW e s
Wnpekc BhecocyaucTon Boaw! Nerkux | : -
(MBCBIVEVLWI) | EWLVI= (ITTV - ITBV) / BW 3.0-7,0 MA/kr
Wnpexc MponuuyaemocTu NeroyHbIx *
L ot e S e e e e e e

* GEDV(Global End Diastolic Volume) -T n06aanbrﬁ KoHeuHo-gunactonuyeckunin Ob6vem:
» SVmax n PPmax — makcumanbHbie sHadeHuns YO u N[ 3a 30 cekyHa;

¢ SVmin n PPmin — muHumanbHble 3Havenua YO u N[ 3a 30 cekyHA;

» SVmean n PPmean — cpegxue 3Havenuns YO v N[ 3a 30 cekyHA;

» BW (Body Weight) — macca Tena;

» ITTV (Intrathoracic Thermal Volume) — BHyTpurpyaHon TepmansHbin O6bem;

» PBV (Pulmonary Blood Volume) — JlerouHoit O6bem Kposu.

- PucyHok 3. Anroputwm l’lpHHHTHH pelueuuﬂ npwm Bomome'rpuqecxou MOHUTOPUHTE.
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NMPEUMYLLECTBA TPAHCNYNIbMOHANBHOW TEPMOAUNIOLIMKA
Metoa MeHee uHBa3uBeH 1 TEXHUYECKU NPOLLE, YEM KaTETEpM3aLns NeroyHon apTepum.
2. [loctpoeHue nevyebHOW CXEMbl HA OCHOBaHUU NOMYMEHHbIX AaHHbIX (puc. 3) NO3BONSET COKPATUTDL
anutenbHocTs VIBJ1, cpoku npebbisadua 8 OPUT, ypoBeHb NeTanbHOCTH U YacTOTY OCNOXHEHWI.
3. Metoa obnanaeT BbICOKOR YyBCTBUTENbHOCTBLIO U CNELUMUYHOCTBLIO ANS AUArHOCTUKN OTeKa Nerkux.

—
-
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4. [Mokasatenn BIrOK u BCBJ1 Gonee TouHo oTpaxawT (OPMUPOBAHUE OTEKa NErkuMx, onepexas
N3MEeHeHNs razoobMeHa U PeHTreHONOrnYecKkux AaHHbiX. ._
5. BO3MOXHOCTb HENPEpbLIBHOTO MoHuTOpuHra CB W Apyrux nokasatenei remMoanHamuyeckoro:
npogunA.

NMOKA3AHUA ]

ObwumMm nokasaHWuem K TpaHCnynbMOHanNbHOW TepMOAMNIOUUK ABNAETCA HeobxoaumoCTs B
NPUUENbHOM BO3AENCTBUN HA CepAevyHO-COCYAWUCTYI CUCTEMY W BONEeMu4veckun cratyc OonbHOro Ha
cdoHe UBJ1 u nHoTponHoW/BasonpeccopHoit nopaepxkn. B ka4ecTse YacTHbIX NoKa3aHui MOryT CryXuTb.
cnegyrowmne CoOCTOAHUA.
CenTuyecknit LWOK, Cencuc-mHAyLMpoBaHHoOE nopaxeHune nNerkux.
KapanoreHHbIn LWOK U KAPAWOreHHbIN OTEK Nerkux.
OPC nwoboir atnonorum npu Heobxogumoctn npumexHeHnsa UBJ1.
Tskenasa neyeHoYHaa He4OCTaTOYHOCTD.
Tskenas coyeTaHHas Tpasma.
OBLWNPHbIE TEPMUYECKUE NOPAKEHNA.
Yrpo3a penepy3noHHbIX OCNOXHEHWA.
TpaHcnnauTonorus.
MOHUTOPUHI BO BPEMS KApAWOXNPYPrudecknx BMeLaTenbCTs 1 nocneonepauuoHHoe sejeHue
Kapanoxupyprityeckux BOnbHbIX.

R i Al 7 o

Takum  obpa3om, TpaHcnynbMoHanbHas  Tepmoaunuua  obnagaer  HECOMHEHHbIMU
npeMMmyliecTeamm no CPaBHEHUID C APYruMn MEeTodaMW WUHBA3WBHOMO KOHTPONS TreMOoAWHaMUKU
pacnonaraeTt WWPOKUMU nepcnekTusamu ana ynydyleHns pesynbTaToB WHTEHCUBHOW Tepanun MHOTUX
KPUTUYECKUX COCTOAHUN. |

NIEYEHUE OCTPOIO MH®APKTA MUOKAPOA B MYPMAHCKOMU OBJIACTHOWU
BOJIbHULUE

KNEWH TI'.B.
MypmaHckana obnactHas KnuHuyeckana bonbHuua, r-Mypmanck, Poccus

P T R T T T AL —

NNeyenne OUM B nocnegHee BpemMs npertepnesaeT U3MEeHEHUR, CBA3aHHbIe C BHEAPEHUEM HOBbIX
METOAUK U npenaparos, BOCCTaHaBNMBalLWmMx KpoBoToK B N3A. AHanuanpoBaHbl pe3ynbTaTbhl eYeHus
nauyneHTos ¢ OUM 3a nocnegHue 3 roaa.

Martepuan: 282 cobcTBeHHbiX cnyyas nayneHtos ¢ OUM.

Llenb octpoin Tepanuu y nauweHtoB ¢ OWMM BoccTaHoBneHue kpoBotoka B WM3A, nonbiTka
nobutbcs penepdysnn  UWEMU3INPOBAHHOrO MWOKapAa, MWHUMU3UPOBATb BEMUYUHY MNOPaKEHUN
MUOKapAa, COXpaHUTb (PYHKUUIO NEeBOoro Xenyaodka. poBoagunachk MexaHWyeckas pexkaHanuaauus,
nubo BoccTaHoBneHne KpoBoToka B MI3A BbINONHANOCH TPOMOONUTUYECKON Tepanuen. 3 nauyveHTam
BbinonHeHo AKLL. BonbHbiM, NnocTynueiluuM B BonbHULy B Cpoku Bonee 4yem 4epes 12 4yacoB OT Havana
OUM, npoBogunacb CraHAapTHasi Tepanua: acnupuH, renapud, HuTpaTbl, [B-OnokaTtopbl, 4acTb
NauueHToB nonydana nnasBukCc wnu TukNua. AHrunorpadpuyeckoe obcneposaHue, koTtopoe 6Obino
npoBeAeHo y OONbLLWKUMHCTBA NayueHToB, NO3BONKUNO BbiDpaTh ONTUMANbHYIO TAKTUKY B OCTPOM nepuoje
nHapKkTa Muokapaa. Y 4actu 00nbHbIX NOcCne aHrmnonnacTuku U TpomMbonuTUYeckon Tepanuu nposeneH
aHrnorpaduyeckuin KOHTPOb, KOTOPbLIA BbIABUMN, YTO Y DONbLUIMHCTBa NAUMEHTOB yXe Yepe3 HEeCKONbKO
MECSLEeB nocne BbINUCKKM, HE3aBUCUMO OT METOAOB pekaHanusauun, NU3A cTeHo3upoBaHa.

Ymepno 18 nauymeHTtoB. CMEepTHOCTL NMpU MEexXaHW4YeCKOW pekaHanusauumm un Tpombonutuyeckon
Tepanuu coctasunun 4,1 n 2,4 % COOTBETCTBEHHO.

BbiBOAbI:
1. HesamegnutenbHoe BoCcCTaHoOBNEHWE KPoBOTOKa B U3A cnocobCcTByeT COKpalLeHWo NeTanbHOCTH Y
nauwneHToe ¢ OUM.
2. AHruonnacrtuka AoimkHa orpaHuymeatbca U3A, yanuHeHue npoueaypbl U paaukanbHOCTb ABNSKOTCH
AONONMHUTENBHBIMU NPEANKTOPaMN CMEPTHU.
3. AHrnorpadusa Nno3BonaeT BbiDpaTh oNTUManbHY nevyedHy TakTuky y BonbHbix nepenecwnx OUM.
4. CTT paet xopowue pesynbtarhl U ansetcs anbtepHaTuson YKTKA.
5. B cBA3M C BbiABNEHWEM NpakTU4ecKn y Bcex OONbHbIX B TEYEHME roga nocne ocTporo uHdapkra
Muokapaa crteHosa U3A, naumeHTbl A0MKHb! ObiTb 00CneaoBaHbl M NpU HaNU4YMK NOKaA3aHWUM UM OOMKHbI
ObiTb Npegnoxenbl onepauyun AKLL unu CTeHTUPOBaHUE NOPaXKEHHbIX apTepun.
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