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Conepxanue:
BBenenue
OcHOBHAad 4acThb

-Annapatel K
-Mertoauka npoBeneHus
-HeOnaronpusitabie 3 PexTo

Cnucok nuTepaTypsl

UckycctBennoe kpooobOpamienue (MUK, CPB) noapa3zymeBaet 3KCcTpakoprnopaibHbIN
KOHTYp, KOTOpBIA 00ecrneynBaeT CUCTEMHBI KPOBOTOK B OpraHU3ME B TO BpeMms,
KOTJa cepJile U Jerkue He (PyHKIMOHMPYIOT. 32 UCKIIIOUEHUEM TEX CilIydaeB, Korja
omepalyy  BBIMOJHSIIOTCA Ha TOBEPXHOCTH CepAlla, Kak, Hampumep, Mpu
orpaHnyeHHbIX omnepanusax, MK tpedyercs Bcerma, korga MaHUMYJISIUU C CEPALIEM
3HAYUTEJIBHO KOMIIPOMETHPYIOT CHCTEMHOE KpOBSHOE€ JaBJIEHHE M  Korja

OCYIHICCTBIACTCA HHTPpAKapAUaJIIbHAA XUPYPI'UA.

Bsenenue

MpICIIb O BO3MOXKHOCTH TOJJICPKAHUS SKU3HENESITEIbHOCTH OpraHu3Ma C
nomonisio UK, mo ceunerensctBy CC. bproxonenko u Yeuynuna (1928), Obuia
Beicka3zaHa LeGallois B 1812 r. Omnako nponuio 6onee 100 ner, mpexnae yem CC.
bproxonenko B 1924 r. ckoHcTpyupoBan nepBbiii B mupe AWK, Ha3BaHHBIN UM
aBTOXXeKTOpOM. C €ro MOMOIIbI0 OBUTH MPOBEACHBI YCTCIIHBIE SKCIIEPUMEHTHI TI0

nepdy3uu TOJI0BBI COOAKH, OT/ICICHHON OT TYJIOBHIIIA.

E.
VYcoBepuieHcTBOBaHUEe aBTOKekTopa mo3Bowio CC. BproxoHeHKO BHEpBHIE B

mupe ocyiectBuTh MK nenoctHoro opranusma cobaku. Hauano Bwigaromemycs



JOCTHKEHUIO MeauiuHbl XX B Obuio moioxkeHo. Opnako mnpuoputer CC.
BproxoHeHko ObuT MPU3HAH TOJBKO MOcie onyonrnkoBaHus cratbi WProbert u 1).
Melrose (1960). «PanHuii pycckuii ammapar cepiamne—ierkue». OTOT (akKT
MOJTBEPKIACT M W3BECTHBIM amepukaHckuil aHectesumosor L. Rendel-Baker
(1963) «...Tonmbko HEJABHO HAM CTaj0 M3BECTHO O 3HAUUTENIBHO Oo0Jiee paHHUX
cepusix ycremHbix nepdysuu codak, npousseneHHbx CC. bproxonenko B 1929 r.
K Hecuactpio, sTa pabora Oblna ONyOJMKOBaHA B PYCCKOM U (paHIy3CKOU
JUTEepaType, rie U ocTaiach MNOXOPOHEHHOM». OCTaeTcsi TONbKO YAMBISTHCS, YTO
o100HOE MPOMU3OIILIO ¢ U300pEeTEeHNEM, 3amaTeHToBaHHbIM B 1929 1. B ['epmanuu
u Aurmun u B 1930 r Bo ®pannuu. Camu xe paboThl ObUIH OIMYOJMKOBAaHbBI

«Journal Physiology et Pathology General», 1929, Vol 27, Ne 1.

Tonbko B 1937 1. 3TOT aBTOp MPOBEN yCHENIHBIE IKCIIEPUMEHThI C UCKYCCTBEHHBIM
KpoBooOpaiieHrneM Ha komkax. C MOMOIIbI0 CKOHCTPYUPOBAHHOTO MM arlllapara,
COCTOSIIIETO M3 Hacoca U OKCUI€HATOpPa, OH MepekuMal JIETOYHYIO apTepuio Ha 25
MUH, BCKPBIBAJI €€ M JEMOHCTPUPOBAJ BO3MOXHOCTh 3MOOIKTOMUU. Hauapmascs
Bckope Bropas wMwmpoBas BoiiHa 3aropmo3miia paboTel B oOmactu UK.
CUMNTOMAaTUYHO, YTO B TMEPBHIE TOCIEBOCHHBIE TOJbI HAMOOJBIIUX YCIEXOB
NOCTUTJIM y4Y€Hble cTpaH, He mnoctpaaaBmux B BoitHe (CILA, IIseuus). beuin
co3nanbl Oonee coBepiieHHble Moaenu AMK, ¢ momompio KOTOPBIX YKE MOMXKHO
ObUTO TpoBecTH o0IIyI0 mepdysuro y venoeka [Gibbond. etal., 1948; Crafoord C.
etal., 1948, JongbloedD., 1919] B 1951 r. C. Dennis u coaBT. BrepBbic MPUMEHUIN
UK y denoBeka, omHako OoyibHas ¢ Je(EKTOM MEXIPEICEPAHON MEepPErOPOIKH
yMepJia Ha ONEPALMOHHOM CTOJIE OT CepAeYHON HenocrarouHocTh. Hakonen, B 1953
r. J. Gibbon BemonHHI TEpBYIO YCHEIIHYIO OINEpAHIO IO TOBOAY AcdeKTa
MEXKEITYJOUYKOBOH MEPEropOIKU B YCIOBHIX 001Ieit nmepdy3un opranuzma. C 1955

I. METOJ| CTaJl MPUMEHSTHCA B PA3JIMYHBIX CTpaHaX. ITOMY CHOCOOCTBOBAIN PabOTHI



D. kirklm u coaBt. u3 xnuauku Mayo (CIIA). ABTOpbl MOIU(DHUIIMPOBAIN aIapar
['nb0oHa M cTanu onepupoBaTb ¢ OOBEMHOM CKOPOCTHbIO, PABHOW WM OJU3KOU K
HOPMaJIbHOMY CEpAEYHOMY BBIOpOCY.

B CCCP pabortsl 110 coznanuto kinHn4eckux mojaeineit APK Obutn Hayatel B 1952 1.
(E.A. Baitapu6 u cotp.). B 1957 r. A.A. BuiiHeBCKuii ¢ MOMOIIBI0 BTOPOIl MOJIETH
AWK-57 npounsBel NEPBYIO YCIEUIHYIO OMEPAIMI0 Ha OTKPBITOM CEP/ILIE, a CIYCTS 2
rojia METOJI CTajl MPUMEHATHCS B BEIYIIUX YUPEKIACHUSX CTPaHBI, PYKOBOJIUMBIX
H.M. AmocossiMm, A.H. bakyneBbiM, A.A. Bumnesckum, I1.A. Kynpusinossim, bB.
IlerpoBckum, @. I'. YrmoBeiM u np. B Hacrosimee Bpemsa meron WK mmpoko
npuMmensieTcsi Bo BceM mupe. CkoHcTpyupoBaHHbie B 50-x ronax oopasusl AUK mo
npaBy 3aHsUIM MECTO B My3eiX. Ha cMeHy MM mNpunuiM HOBbBIE, OCHAIIEHHBIE
COBPEMEHHOW  JJIEKTPOHHOM  TEXHHKOM  ammapatbl C  OJHOPa30BBIMU
OKCUTE€HATOpaMH, TEeIJIO0OOMEHHUKaMU, QuiibTpamu, KaHtosaMu U T.1. Cam o cebe
meton WK mnpaktuuecku cranm  coBepuieHHO — Oe3omacHpiM.  O06  3TOM
CBUJIETEIIbCTBYIOT COTHU THICSY YCHEIIHBIX ONEpaluii, TPOBOJUMBIX €KErOJHO B

pasubIx cTpanax [TinkerJ., 1989].

Anmnapatsl UK

Hacocel. CoBpemennsie Hacockl AWK noimkHBI 001a1aTh MPOU3BOAUTEILHOCTHIO 4-
5 n/MuH, T.e. TPUOTUZUTENHFHO PABHOM MHUHYTHOMY OOBEMYy Cepllla B TIOKOE.
['maBHpIMUM ~ TpeOOBaHUSAMU KO BCEM  KOHCTPYKLHMSIM  HACOCOB  SIBISIFOTCS
MUHHMAJIHOE  TIOBpPEXKJCHUE (OPMEHHBIX DJIEMEHTOB KPOBHM U  BBICOKAS
HAJSKHOCTh. PasnmuuaroT KiamaHHble (MEMOpaHHBIN, KaMEPHBI) U OECKIamaHHbIC
(pONMKOBBIM, MaJBYMKOBBIM) HACOCHI, KOTOPHIE CO3/IaI0T MYJbCUPYIOIIUN MOTOK
pa3IUYHON aMIUIMTYJbl. B nuteparype CylecTBYIOT NPOTHBOIOJIOXKHBIE TOUKH

3pCHHUA OTHOCHUTCIBHO I_IeJ'IeCOO6pa3HOCTI/I HCIIOJIB30BaHUSI HACOCOB C MaJjioM WIIH



oonbmoi amrumatynoit [Taylor K., 1984; HdmundL., 1982; PhilbinD. etal., 1982].
CTOpOHHHUKM HAcocoB C OOJIBIION aMIUIUTYI0M  (HMyJbCHUPYIOIMIMI  MOTOK)
MOJYEPKUBAIOT HX (U3HOJOTUYHOCTh, JIydllee KPOBOCHAOXKEHUE MHUOKapAa,
OONBIIMI IHYpe3, BBIPAKEHHBIM KaWJUISIPHBIA KPOBOTOK, MUHUMAJbHBIM alumo3,
yMeHbllIeHue mnepudepudeckoro comporuBieHus u ap. [WaabenA. etal., 1985].
Ilo3uius ke UX MPOTUBHUKOB OCHOBBIBAETCSI HA YBEJIMYEHUU I'€MOJIM3a BCIIEICTBUE
NOBBILIEHHON TYpOYJEHTHOCTH M3-3a OBICTPOrO YCKOPEHUS U 3aMeJICHUS
KPOBOTOKA, a TAK)KE YCIIOKHEHUEM HACOCOB U APYIMX TEXHUYECKUX cpeacTB B AUK,
TeM OoJiee, 4TO CHUCTEMHbIE IMOKa3aTelin KpOBOOOpAIeHUs! CpellHee apTepuaIbHOe
naBieHue u odiiee nepudepuyeckoe COMPOTHUBICHUE MPAKTUYECKH HE MEHSIOTCA
KaK MpU MyJIbCUPYIOLIEM, TaK M IPHU HemylbcupyronieM kpoBoTtoke [Ocumos B.IL.,
1976].
PasymHo moctynmuiu KOHCTpyKTOpbl (upmbl «Stockerty (DPIY), mpemycmorpes
BO3MOKHOCTh INPUMEHEHHS MYJbCHPYIOIIETO M HEMYJIbCUPYIOLIEr0 KPOBOTOKAa B
omuoMm AUK.

OkcureHaTopbl

TexHuuyeckne yCTpPOMCTBA, BPEMEHHO 3aMEHAIONIME OKCUTECHUPYIOUIYIO
(GYHKIUIO JIETKHUX, MOAPA3ACIAIOTCS Ha JIBE TPYMIBL: 1) OKCUTeHATOPHI, T/I€ KPOBh
U KHCIIOPOJI HETIOCPEACTBEHHO KOHTAKTUPYIOT APYT C APYTOM; 2) OKCUT€HATOPHI,
r71€ MEXIY KpOBBIO M KHCJIOPOJOM HMeEeTcsl TrasonpoHunaemas MembOpana. K
IIEPBOM I'PYMNIIE OTHOCATCS ITY3bIPHKOBBIE U INIECHOYHBIE OKCUT'€HATOPBbI, KO BTOPOU
— wMemOpaHnHble. [ly3bIpbKOBBIE OKCHUI'€HATOPHI B CBOIO OYepelb NENATCA Ha
MPSIMOTOYHBIE ¥ TPOTUBOTOYHBIE B 3aBUCUMOCTH OT HAIPABJIEHUS MOTOKOB raza u
kpoBu [OcunoB B.IL., 1976]. XapakTepHbIMU OpPEACTABUTEISIMH MPSIMOTOYHOTO
OKCHI€HaTopa  SBILIOTCS  OKcureHatop ne Bomma —  Mwummxas,

ckoHCcTpyupoBaHHBIM B 1956 1. B CIILIA, 1 Bce nocneayroiue ero Moau@ukaium.



K nmnoarpynme my3bIpbKOBBIX OKCHUT'€HATOPOB OTHOCSTCS W COBPEMEHHbBIE
OJTHOPA30BbIC OKCUTCHHUPYIOIIME CUCTEMBI pa3audHbiXx Gupm: «Bentley» (CILHA),
«Shiley» (CIHIA), «Harvey» (CIIA), «Gambro» (IlBemus).e Hemocrtarkamwu
MNPSIMOTOYHBIX  IY3bIPBKOBBIX OKCHUI'€HATOPOB  SABJIAIOTCS MOLIHBIM  MOTOK
KHCIIOpOJa U CBA3aHHBIN C 3TUM reéMOJIN3, a TAK)XKE BCIICHUBAHUE U MOCIEAYIOMUN
nepexoa B JKUJIKOE COCTOSIHUE BCEro 00beMa KpOBH, NPOXOJIAIIEIO uepes
okcureHarop [OcunoB B.II., 1976]. Kucnopoa, mnocrymarmomuii B KpOBb U3
HIJKHEM YacTu Iy3bIPhKOBOTO OKCHUI€HATOpa MPOTHUBOTOYHOTO THUIA, CO3IAET
NEeHHBI cToNO (’KpaH), HABCTpEeUy KOTOPOMY M3 BEpPXHEW HacTh OKCUIeHaTopa
CTEKaeT BEHO3HAasi KPOBb. JTOT MPUHIUI Oojee SKOHOMHYEH M 3((PEeKTHUBEH.
Pacxon kwucimopoga M KOJMYECTBO KpPOBU CYIIECTBEHHO MEHBIIE, YE€M B
OpsIMOTOYHBIX  OKCUTeHaTtopax. WM3-3a  BcneHuBaHUsS  HEOONBIION  4YacTu
pUTEKalole BEHO3HONM KPOBU MEHBIIE TPAaBMUPYIOTCS (HOPMEHHBIE SJIEMEHTHI

KPOBH.

HenocraTkoM yKa3aHHBIX OKCHUI€HATOPOB SBJSICTCS CJOXKHOCTh — YIPaBJICHUSA,
o0OycioBieHHass HEOOXOAUMOCTHIO TTOCTOSTHHOT'O HAJIMYHS MEHHOro ctojba [Ocuros
BJI., 1976]. Okcurenaropamu YyKa3aHHOTO THMa OBUIM CHA0XEHBI DPA3THYHBIC

MOI[I/I(I)I/IKaHI/II/I OTCUYCCTBCHHBIX

[IneHOuYHBIE OKCUTEHATOPBI

Kak cBuzgerensCTByeT Ha3BaHHME ITUX TEXHUUYECKUX YCTPOMCTB, OKCHUI€HALUs
MIPOUCXOJIUT TPU KOHTAKTE TJICHKH KPOBHU, 00OPa30BaBIIEIiCS HA KaKOW-THOO TBEPIOH
MIOBEPXHOCTH, C KHCJIOPOAOM. Pa3nuyarorT CTalMOHAapHbIE W POTALMOHHBIE
IJICHOYHBIE OKCUTE€HATOPBL. B CTAallMOHApHBIX OKCUI'€HATOPaX KpPOBb CTEKAET IO
HETMOBIKHBIM DKpaHaM, KOTOpbIE HAXOJsATCA B aTMocdepe kuciopoaa. [Ipumepom

aBisieTcss okcureHatop ['mOOOHa, ¢ MOMOIIBIO KOTOpOro Oblaa MpoBejaeHa NepBas



ycriemHass oneparusa Ha cepaune ¢ MK, OCHOBHBIMM HENOCTATKAMHU SKPaHHBIX
OKCUT€HATOPOB SIBIISIIOTCA WX JIOPOTOBHM3HA, IJIOXasl YNPaBIsSE€MOCTh, TPOMO3JKOCTb
KOHCTPYKIIMM U HEOOXOJAMMOCTb OOJBIIOr0 KOJIMYECTBA JOHOPCKOM KpoBH. bonee
3 PEeKTUBHBI POTAIMOHHBIE OKCUTEHATOpbl. K HHUM OTHOCSATCS TMOMYJISIPHBIE B
MpomnuioM JUCKOBBIM okcureHatop Kes __Kpocca u HuIuHAPOBBIA OKCUTEHATOP
Kpapopna — Cennunra. IlneHka KpoBu, oOpa3syromiascsi Ha TMOBEPXHOCTU
BpAIAIOIIMXCS JUCKOB WM LUIUHAPOB, KOHTAKTUPYET C KUCIOPOAOM, MOIaBAEMbIM
B OKcureHarop. IIpon3BoauTeNbHOCTh POTAIMOHHBIX OKCUT€HATOPOB B OTJIMYUE OT
AKPAaHHBIX MOXKET OBITh YBEJIMUEHA 33 CUET MOBBIIICHUS] CKOPOCTU BpaIEHUS JUCKOB
(mwmmHApoB).  PaccMOTpeHHBIE TIJICHOYHBIE M IY3BIPHKOBBIE  OKCHUTE€HATOPHI
MHOTOPa30BOT0 MOJIb30BAHUSI UMEIOT UCTOpUUecKuil nutepec. Ha cmeny um npunuim
OKCUT€HATOPhl OJHOPA30BOT0 IMOJIb30BAHUA B KOMIUIEKTE C TEIIOOOMEHHHUKOM,
apTepuaIbHBIM U BEHO3HBIM pe3epByapamu, ClelUaIbHON «aHTU(POMHONY» (CHIIMKOH)
CeKLIel BHYTPU OKCUTE€HATOpa, Ta30BBIMH M >KMJIKOCTHBIMHU (DUIBTpamMu, HaOOpoM
KaHIOJIb U KaTeTepoB. HeT He00X0MMOCTH MOJYepKUBaTh, YTO BCE 3TO HAXOAUTCS B
CTepUIIbHBIX ynakoBkaX. HanOosblel mOmyIsipHOCTBIO MOJIB3YIOTCS OKCUT'€HATOPHI
dupm «Bentley» (CILA), «Harvey» (CIIA), «Shiley» (CIIIA), «Polystany (launus),
«Gambroy» (IlBerus) u ap. DTH OKCUTEHATOPHI MOJHOCTHIO YAOBICTBOPSIOT 3aMIPOCHI
COBPEMEHHOW  KapIHOXUPYpruu U  KapauoaHectezuonorud. OJHAKO  €ciH
HeoOxonmuma jyutenbHas (O6onee 4 9) MCKYCCTBEHHAs OKCUTEHAIUMS KPOBH, TO
BpEHOE JEUCTBHE MPSIMOIO KOHTAKTa KPOBU C KUCJIOPOAOM U YIJIEKHUCIBIM Ta3oM
CTAaHOBHUTCS HEOE3pa3NMYHBIM I OpraHu3Ma. AHTU(U3HMOIOTHYHOCTH ATOTO
dbeHomMeHa MPOSBISETCS W3MEHEHHEM DJICKTPOKMHETHYECKUX CHJI, HapyIIeHUEM
HOPMAaJIbHOW KOH(MUTypanuu MOJIEKYJ OCJIKOB M WX JCHATYypalHMel, arperammei

TPOMOOIIMTOB, BRIOpOocOM KMHUHOB U T.A. [Bethumel)., 1986]. Bo n30exanue 3toro



Npu JJIUTENbHBIX Tiepdy3usx Oojee 1eaecooOpa3Ho MOoJIb30BaThCSI MEMOpPaHHBIMU
OKCHT€HaTOpaMH.

MeMOpaHHbIE OKCUTEHATOPBI
[lepBbIii MEMOpaHHBIN OKCUTE€HATOP HEOOJBIINX Pa3MEPOB ObLI CKOHCTPYUPOBAH

W. kolff u ¢ ycnexom ucnsitan B skcriepumente D. Effler B 1956 r B rom xe romy
O. Owes u coaBT. NPUMEHWIM B KIHWHUKE OOJBIIMX pPa3MepoB MEMOpaHHbIE
JIETKUE, UCTIOJIb3YA MOJUITHIICEHOBBIE, 3aTeM TeyioHoBbIe MeMOpaHnbl. B 1958 r. G.
Clowes coobmurmt o 100 O00NBHBIX, Y KOTOPBIX OBUIH HMCIOJIB30BaHBI MEMOpPaHHbBIC
nerkue. B mocnenyromme ronsl Obutd co3maHbl Oojiee dPQPEKTUBHBIE U MEHEe
IPOMO3JIKHE€ MOJIENTd C HCIIOJIb30BaHWEM B KadecTBe MEMOpaHbl TOJIMMeEpa
cuiuKkoHa M mnonukapOonata [Peirce E., 1970], CHIMKOHHM3UPOBAHHOIO YIJIS
[kolobow T. etal., 1963, 1971]. IlepBbie 0gHOpPa30BbIE OKCIIIEHATOPHI C MEMOPAHOM
JUIST MHUKPOIIOPHUCTOTO TOJMIPONWICHa ObUIM TPHUMEHEHBI B KIMHHUKE IPH
omeparusax Ha cepaie J. Hill u coasr. B 1975 r. B anamutrueckom o630pe M.
Bramson wu coaBt. (1981) coob6maeTcs 00 UCIONB30BaHUM MEMOpaHHBIX
okcureHatopos Oosiee yem y 500 OOJIbHBIX MpHU Olepanusx Ha cepale u 'y 35 npu
OCTPOM  JbIXaTEIIbHOM HEAOCTATOYHOCTH B TEYEHHE HECKOJBKUX  JIHEH.
HauGonpmmit cpox 21 aens. Jpyras mMojaelnb OKCUT€HATOPOB C MCIOIb30BaHUEM
CHIINKOHOBBIX MeMOpaH Obliia cKoHCcTpyupoBana A. Lande B 1967 r., u ee Hayana
BeITyckath pupma «EdwardsLaboratories» (CIIIA). B mocnenyromme 10 ner ee
MCIIOJIb30BaIM BO MHorux crpaHax [LandeA. etal., 1970; CarlesonR. etal., 1973;
BirnbaumD. etal., 1979, u ap.]. B HacTosIee BpeMst HAMOONbIIEH MONMYIIPHOCTHIO
MOJIL3YIOTCST  MeMOpaHHble — okcureHaropel  «CobemembraneLung»  (CIIIA)
MPOU3BOMUTENLHOCTEIO 6 JI|[MHUH ¢  MeMOpaHOWM W3  MHUKPOIOPUCTOTO
noymnponwieHa, «Sci. Med. membraneoxygenaors» (CILIA) - chnupaigbHBIHI
KOMIIAKTHBIA C METHJICHIIMKOHOBOW MemOpaHnoii, «TerumoCapioxOxygenalor»

(SnoHus) — ¢ mMeMOpaHONl M3 MHKPOMOPUCTOrO IMOJUIMPONUICHA, C MOMOIIbIO



KOTOpOro Suma u coaBt. mpousBenu 6osee 100 onepanuii Ha OTKPHITOM CEpAIE Y
O0onbHBIX ¢ Maccor Tena 4,8—78 kr, «Travenolmembraneoxygenator» (CIIIA) ¢
MeMOpaHOl W3 MHUKPOMOPUCTOro Te(dioHa, € TOMOUIBI0 KOTOpPOro ObLIO
BeITIONTHEHO Oosiee 4000 omepanwmii [CosgrovzD., LoopE., 1981) B 3akmtouenue
clieqyeT TOMYepKHYTh, YTO TMPEUMYIIECTBA MEMOpPAaHHBIX OKCHUTE€HATOPOB
BBISIBJIAIOTCS Toclie aByx4dacoBod mepdysum [Lake C., 1985]. Ilpu »stom
OTMEUAIOTCSI MEHBLIMH TeMOJIU3, MEHEE BBIPAKEHHOE CHUXXEHUE 4YHucia
JEUKOLIMTOB W cojepxkanust uMmmyHoriaooynuHoB 119G, IgM. Bo3sgelictBue Ha
TeMOJMHAMHKY BBIPAXKACTCA W B CHIDKCHHH MEPH(PEPUIECKOTO COMPOTUBIICHUSA,
yBenuueHuu auypes3a. [1ockonbKy OOJBITMHCTBO ONEPAIMi HA CepAlle TPOBOISTCS
B Ipejenax 2 4, MePCIeKTHBBl MEMOPAaHHBIX OKCUTEHATOPOB B XHPYPTHH Cep/iia
noka mnpoOsematnunbl [Lake C., 1985] Ilpu nmnutenbpHbIX ke mnepdy3usx B
PEaHUMATOJIOTUUECKON MPAKTUKE X MTPEUMYIIECTBO OECCIIOPHO.

Koponapsslii oTcoc

JIro6oit AUK, kak mpaBmio, CHa0XeH CHUCTEMOW KOPOHApPHOTO OTcoca s
yIaJICHHs] KPOBU U3 MOJIOCTEN CEpALa U ONEPATUBHOM paHbl U BO3BPAILECHUS €€ B
okcureHarop AIIK. CrnenyeT moauepkHyTh, YTO KOPOHApHBIM OTCOCOM MOYHO
MOJIb30BAaThCSl TOJBKO B YCJOBHUSIX TremnapuHusanuu OonbHOro. Cpazy mocie
BBEJICHUS TpOTaMUHA cyib(ara s HeWTpanau3anuu remnapuHa (1Mo OKOHYAHHH
[1K) HeoO6xonuMo OTcachiBaTh KPOBb OOBIYHBIM OTCOCOM B. MpOTHMBHOM citydae
MOXXET CBEPHYTHCS KpPOBb, OCTaBIIASACS B OKCHUTE€HATOpPE, KOTOPOK OOBIYHO
HarHeTaroT OompbHOMY B Ommkaiimue 10-20 muH mocne nepdysun. OTMeTHM
TaKk)Ke, YTO UMEHHO B CHCTEME KOPOHAPHOTO OTCOCA MPOUCXOIUT HAUOOIBIITUI
reMoyin3, OCOOCHHO €Clid TpPUMEHSeTCs BakyyMHbIM  nOpuHiun. Ilpu

HCIIOJIb30BAHHUH POJHKOBBIX HACOCOB I'€MOJIM3 MCHCC BBLIPAKCH. B COBPCMCHHBIX



anmaparax HMMEETCS HECKOJIBKO TAaKMX HAcOCOB C pPA3AeNbHOM pPEryisiueil ux

IMPONU3BOANTCIIbLHOCTH.

TermooOMEHHUK

JInst SKCTpakopropadbHOTO OXJaxaeHuss U corpeBanus kpoBu APK chaGxkaroT
Ter1oOMeHHUKOM. OOBIYHO €ro MOHTHPYIOT Ha MYTH apTepUATIbHOM MarucTpaid.
Paznuuaror TpyOuateie u 1iesieBbie TeIo00OMeHHUKU. KpoBh, TpoTekas mo Tpyokam,
oxJjaxmaercs (corpeBaercs) BOJIOM, I[UPKYIUPYIOIIEH B I[WIMHAPE, BHYTPHU
KOTOPOTr'0O pacrnojoxeHsl TpyOku (puc. 1). B Hacrosinee Bpems TErmiI00OMEHHUKU

BBIITYCKAIKOTCA B KOMIIJICKTC C OKCUI'CHATOPAMHU B OJJTHOPA30BOM HUCIIOJIHCHHUU.
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Puc. 1 TpyOuaTslii TerI000MeHHUK (Cxema)



QubTphl

CoBpemennas amnmapatypa UK, xak npaBwio, cHaOxeHa (UIAbTpaMU JJISI SKUJKUX
Cpel M Tra3oB. OTO HEOOXOAMMOE YCJIOBHE NpH MNpPOBeAeHUM oOwweld nepdy3un
opraHu3Ma, rapaHTupylomee 0e30macHOCTh O00JapHOTO. DWIBTPHI 71 KPOBU C
oTBepcTUsIMH AuamMeTpoM 40 MKM yCTaHaBIMBAIOTCS Ha JIMHUM apTepHATbHOU
MarucTpajiu, B CUCTEMaX KOPOHAPHOI'O0 OTCOCa W B PEHUPKYISLUMOHHOW JUHUU. B
CUCTEME€ Uil BBEJCHUS KapAHOIUIETHYECKOTO PacTBOpPa TaKKE YCTAaHABIMBAIOTCS
cnenuanbubie GuabTpel. HeoOxomumocth B (UIBTpax pa3uyHOTO HA3HAYCHWS,
3a/IEP>KUBAIONIMX MUKPOYACTHIIBI, OAKTEpPUH, My3bIPbKHU Ta3a, 00yCcIOBIEHA OOIBIITUM
YUCJIOM OCJIOXKHEHUW U JICTAJIbHBIX HCXOJOB BCJIEJACTBHE SMOOJIUU COCYJIOB
rOJOBHOTO MO3ra W JPYruX >KH3HEHHO BaKHBIX opranoB [HillJ. etal., 1969;
PattersonR. etal., 1974]. Jlas peanbHOH OIIEHKH 3TOH OMAaCHOCTH MOTpeOOBaioch 17
ner co aHa nepoi omepauuu ¢ MK B 1953 r. TlosiBneHune mnepBBIX CEPUIHO
BBINYIIEHHBIX (GuiabTpoB B 1970 1., m3roroBieHHbIX (upmamu «Pioner-Swank»
(CHIA) u «Pam» (®OPI') mayist ycTaHOBKM Ha apTepHaIbHON MarucTpaid U CHUCTEME
KOPOHApHOI'0 OTCOCA, MOJOKUIO HAa4aJo HOBOMY NEPUONY B XUPYPIUU OTKPBITOTO
cepiama, TapaHTUPYIOIIEMY TOJIHYH Oe3omacHocTh camoro Metoga WMK. Hamo
OPU3HATH, YTO B BEAYIIMX KIMHUKAX MUPA 3TOT YPOBEHb NOCTUTHYT. JIeTaIIbHOCTB,
cea3anHas ¢ UK, npaktuuecku otcyrcrByer. Creayer HUMETh B BUAY, 4YTO
MHKPOYACTHIIBI U Ta30BbI€ IMY3bIPbKU MOTYT IMOCTYIUTHh B TOK KPOBH W3 Pa3HBIX
HCTOYHHMKOB M Ha pa3nuuHbix s3tanax omnepaunu u HWMK. bonbmyr omacHOCTh
MIPEICTaBIsAECT KOHCEPBUPOBaHHASI JOHOPCKAas KpOBb, B KOTOpOH emie a0 mnepdy3uu
COJICPKUTCS  3HAUYMUTEIBHOE KOJMWYECTBO MHUKPOArperaTtoB JE€reHEepUPOBAHHBIX
TPOMOOITUTOB, TpaHyJouuTOB, 3puTporutoB W ¢Gudpuaa [SolisR. etal., 1974].
MukpoyacTuilbl HEOPraHMYECKOTO MPOUCXOKICHHUSI MOTYT OCTaThCsl B pe3epByapax

OKCHIeHaTOpa, KaHIOJISIX U Ap. B ponecce ux urororienus [ClarkR. etal., 1975]. Bo



BpeMs omepaunuu B APK moryr moctynmare udepe3 cHCTEMY KOPOHAPHOTO OTCOCa
MUKPOYACTHUIIBI KOCTH U TKaHEH (MOJKOXKHAs KJIeTYaTKa, MBIIIIbI U T.]).
JIpyruM HCTOYHUKOM OOpa3oBaHUsI MHKPOArperaToB SIBISIIOTCA MEXaHUYeCKas
TpaBMa KpOBU POJIMKOBBIMU HACOCAMHU, KOPOHAPHBIM OTCOCOM, MPHU B3aUMOJIECHCTBUU
KHCJIOPOJIa C KpPOBBIO, JCHATypallMd OCJIKOB U TOBPEXKICHUH KJIETOUHBIX
KOMIIOHEHTOB M, HAKOHEII, PEaKIUs MOCAEIHUX ¢ MHOPOAHbIMU MaTepuaniamu APTK
[JonesH. et. al., 1982]. CyriecTBeHHYIO OMMTACHOCTH MPEACTABISACT U Ta30Bast SMOOJIHSI.
Mukpomny3slpbkid Ta3a MOTYT TONacTb B aprepuainbHyto Maructpaib APK wu3
okcureHaropa. AHTU(OPM YCIEITHO TaCUT KPYITHbIE MY3bIPbKH, HO HE BCETa MEJIKHE
[PattersonR. etal., 1982; Semb B. etal., 1982]. [IpoGiemy He periaroT U MeMOpaHHbBIE
OKCHUTEHATOPBI, TAK KaK MOTYT UMETh MECTO HE3aMETHBIC MUKPOIIOBPEKCHUS CaMOMU
MeMOpanbl. HemocTtaTouHbli TpagueHT AAaBICHUS MEXIY Ta30M M KPOBBIO MO 00€
CTOPOHBI MEMOpaHbl MOKET TaK)Ke CIIOCOOCTBOBATH OOPa30BAHUIO MUKPOITY3bIPHKOB
raza B KpoBH. [looOHOE MPOUCXOMUT U MPU OBICTPOM U M3OBITOYHOM COTPEBAHUU
KPOBH B TEIUIOOOMEHHUKE.
Hakonen, ra3 MOXET TMPOHUKHYTh B apTEPUATBHYIO KAHIONIO BCIIEJICTBHE
MEXaHMYECKUX TMOBpexIAeHUM pasznuuHbix dvacted AMK. Ilpu  kpymnHbIX
MOBPEKICHUSAX  HAOJIONAIOTCS MAacCHUBHBIE Ta30Bble AMOOIMHU C  BBICOKOU
aeransHOCThIO [MIillSN. etal., 1980; StoneW. etal , 1980]. Msl ObutH CBUAETEIIMU
MAaCcCHUBHOHM Ta30BOM AMOOJIMH, MPOU3OIMICANICH HM3-3a TCXHUYECKON OIIMOKH, KOoraa
HACOC, BMECTO TOTO UYTOOBI OTCACKIBATh KPOBh U3 CEp/lla, Hayall HAaTHETaTh BO3JYX B
JIEBBIN JKEITYI0YEK.

[Ipouzonuia mMaccuBHasi 3MOO0IMST COCYAOB TOJIOBHOrO mo3ra. bolibHy10 yaanock
cracTd, ObICTpo oxmaguB ¢ Tomomiblo AWK u mpoBems THIEpOGapuyecKyro
OKCUT€HAIIMI0 TOT4Yac IMOCJie JOCTaBkM u3 onepauuoHHoit 0,7 Mlla (7 atm).

CoBpemeHHble (DUIBTPBI, YCTaHABIMBAEMbIE HA JIMHUM apTepHAIbHOM Marucrpaid,
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HE TOJIBKO CIOCOOHBI 3aJepKaTh MEJIKHUE MY3bIPbKHU Ta3a, HO 3(QQEKTUBHBI U NpPU
MacCUBHOM 53MO0aMH. DUIBTPbl M3rOTABIMBAIOT M3 HEMIOHA, MOJUCTEpa WIH
nakpona. Pazmepsl nopot 12 1o 40 Mkm.

Jns uHy3uM KapaUOMIETMYECKUX PACTBOPOB, HE COAEP)KAlUX KpOBH,
npuMeHstoT GuiabTpsl ¢ nopamu auamerpoM 0,2 MxM. CorjsacHo JaHHBIM
mureparypsl [HillJ. etal , 19701, MukpoGuIbTpBI O3BOIMIN CHU3HUTH JIETATBHOCTD C
19,8 no 6,5%0, a uncio mMo3roBeIX ocnokHeHuil ¢ 31 mo 4,294. Ilo maHHBIM A.
Wilner u coaBt. (1983), 4KCiI0O HEBPOJOTHYECKHX OCIOXKHCHHH OBLIO CHIKEHO 0
MUHUMYyMa TpU NPUMEHEHHH (PUIBTPOB, Y KOTOPBIX IuaMeTp mop coctaiser 40
MKM. [Ipu ucrnonb3oBaHuu (GUIBTPOB C MOpaMU AUAMETPOM 25 MKM OCIIOKHEHUS

IMPAKTUYICCKHU HUCUC3JIN.

Meronuka npoenenus UK. Morutopunr

UK tpebyer THIATEIHHOTO MHOTOCTOPOHHETO KOHTPOJS 33 (PYHKIUSIMU YKU3HEHHO
BaXXHBIX OpraHoB u cucTeM. HekoTopble U3 TNOKa3aTeleil aHeCcTe3UOJIOTH H
nepPy3uosor TMOJNy4aroT B BHAE MOHUTOPUHTA, T.€. IIOCTOSIHHO, ApYTHE -
NEPUOJUYECKM HA  pas3NW4HBIX dTanmax omnepanuu u  nepdysun. Ilox
HEMOCPEJICTBEHHBIM KOHTPOJEM TMepdy3nojora HaxoIATCsa MpUOOpbI, JarouIue
UHPOPMAIIMIO B PEKUME MOHUTOPHHTA O TMPOU3BOAUTEIBHOCTH apTEPHAIBHOTO U
OTCACBHIBAIOIINX HACOCOB, TEMIEpPAType AapTEPHANIbHOM KPOBH, OXJIAXKAAIOLIEH H
corpeBaroIleil BOJBI, MUPKYJIUpYIOIIEH Yepe3 TemiooOMeHHUK. K Hemy ke
MOCTYNAIOT JaHHbIE UccaeqoBaHus ra3oB KpoBu, KOC, 31eKTponnTOB, FTeMaTOKPHUTA,
cBepThIBawoIIeil cucrembl KpoBu U Ap. OctanbHbie mapametpsl — I3, DK,
cpeaHee apTepuanbHOe nasienue, [IB]l, Temneparypa tena (MUIIEBOJ, HOCOTJIOTKA,

npsiMasi KUIIKa, MUOKapA), AMYpe3 U T.J. HAXOJATCS MOJ KOHTPOJIEM aHECTE3HOJIOTa.
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Crnenyer mogYepKHYTh, UTO B Ipoliecce nepPy3ur aHECTe3UoJor U mepdy3uonor
MOCTOSIHHO 0OMeHMBaroTcs nHpopmanueil. Beioop pactsopa ass 3anonnenus AIIK

B nepuon ocBoenust u BHeapeHuss UK B KIMHUYECKYIO MPAKTUKY HCIOJIH30BAIH
CBEXKYIO IelapUHU3UPOBAHHYIO KPOBb B KOJIMYeCTBE 4 5. 3aTeM OpraHu3allOHHbIC
CJIO’)KHOCTH 3aCTaBUJIM KJIMHUIIMCTOB TMOJb30BAaTHCSI KOHCEPBUPOBAHHOM KPOBBIO CO
CPOKOM XpaHEHUs 10 S5 JOHEW. B [JanbHEWIeM CcTaad OYE€BHUAHBI OIACHOCTHU
UPKYJISIMA B OpraHu3Me OOJBIIUX KOJWYECTB YY>KEepOJHOU KpoBHW. bwul ommcan
«cUHApPOM ToMosiornyHor kpoBu» [Dowd. elal., 1960) ¢ BbIXOgOM MIa3Mbl W3
COCYIMCTOrO pycia, 3acToeM H «3abojaunBanuem» («binding») kpoBu B cucrteme
YPEBHBIX COCYJIOB, arperaiuei 3puTpoIuTOB U TPOMOOIIUTOB B PA3IMUHBIX 00IACTIX
U B MEPBYIO OYEpPE/lb B JICTOYHBIX COCYJaX C OTKPHITOM apTePUOBEHO3HBIX IIIYTOB M
BO3HMKHOBEHUEM TUMOKCEMUH («epPy3MOHHBIE JIETKHE»). OTH U3MEHEHUS
COMPOBOXKJIAJTUCh  KOAaryJjomnarueil, TMe4YeHOYHO-TIOYeUYHONH  HEeJOCTaTOYHOCTHIO,
METa0OJUYECKUM  allMJI030M, CHIDKEHHEM Cyp(akTaHTHOM  aKTHMBHOCTBIO |
[OJIaTJIMBOCTRIO U JIeTKuX U T.1. [Tobias M., 1986]. upiMu caoBamMu, HaIUIO ObLIA
KapTHUHa II0Ka, JOCTATOYHO IOJHO ONHMCaHHas B JIUTEpaType MpHU IMepeuBaHUuU
OOJBIINX OO0BEMOB KPOBH, TSKEIOW TpaBMe W T.J. PemeHuro 3ToH mpoOseMsl
crocodctBoBanm remoaumonus [PanicaF., NeptuneW., 1959], coBepiiieHCTBOBaHHE
anmapatypsl st UK ¢ MeHbIiuM 00beMOM TMEepBHYHOTO 3aroiaHeHus (1o 1,5 n) u
OOJBIIe OKCHUTEHUPYIOMIEH CIIOCOOHOCTHIO. DTO TMO3BOJWIO y B3POCIBIX OOJBHBIX
POBOIUTH Nepdy3uio 0e3 Hcob3oBaHus goHopckoi kpoeu [CooleyD. etal., 1962].
[lenecooOpa3HOCTh TEMOAMIONUN ObLJIa TIOATBEPKICHA CYIIECTBEHHBIM CHIDKCHHEM
KOJIMYECTBA OCJIOKHEHUM CO CTOPOHBI JIETKHX, CBEPTHIBAIOLIEH CHUCTEMBI KpPOBH
[LitwakR. etal., 1965], ynyumenuem TkaneBod mepdy3uu, Tuypesa, YMEHBIIICHHEM
qrciia MovevyHbIx ociiokHeHuid [Roe B. etal.,, 1964] u noBpexneHuit (GpopMeHHBIX

snemednToB kpoBu [Zundi N. etal., 1961]. MHorue aBTOpPBI, HCIIOJb3YIOIIHE
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ayTOKpPOBb M pACTBOPHI, T.€. OMEpHUpYyIOIIMe O0€3 JOHOPCKOW KpOBHU, OTMEYAIOT
BBICOKOE  COJIEp’KaHHE€ TPOMOOLIMTOB U  3HAYUTEIBHOE CHIDKEHHE  Yucla
nocieonepanonubix  kpoBoteuenuit  [LilleaasenP., 1977]. Hemocrtatkamwu
TEMOAWIIONUHN SBJISIIOTCSI YMEHBIIICHUE KUCIOPOJAHOM €MKOCTH KPOBU U U30BITOYHOE
COJIEp’)KaHME >KUJKOCTH B COCYAMCTOM CHUCTEME, YpeBaTO€ OMACHOCTBHIO THIIOKCHUH,
Meperpy3Ku cepima U OTeKa OpraHoB W TKaHeW. DTH (PaKkTOphl HE MPEACTABISAIOT
CYILIECTBEHHON OIMAaCHOCTH BO BpeMs nep(y3uu, HO MPOSBISIOTCS MPHU NEpPexojie Ha
ectecTBeHHOe KpoBooOpamienne [OcumoB BJI., 1976]. OnrtumanbHas CTENEHb
remoawIonuu paBusetcs 20—25 mui]kr, makcumanbHas — 30 mi/kr. ['unorepmus
CYIIECTBEHHO HUBEIUPYET HEJAOCTATKH TEeMOJWIIONUA 32 CUeT CHIDKCHUS
NOTpeOHOCTEN TKaHEH B KUCJIOPOJE U MOBBIIICHHS €r0 PaCTBOPUMOCTH B IIa3Me MpU
oxnaxaeuun  [TobiasM., 1986]. Jns  3amomuenuss AWK ucmonbs3yror
KPUCTAIIOMIHBIE U KOJJIOMIHBIE MJIa3MO3aMEHUTENN C PA3IMYHBIMU KOMIIOHEHTAMHU.
U3 KpUCTAlUIOMJOB dYalle BCEro nOpuMeHAoT 590  pacTBOp  TIIIOKO3BL
cOaJlaHCUpPOBaHHBIE COJIEBbIE KOMIIOHEHTHI (pacTtBop XapTmana, Punrep-maxrar,
wia3moant148), manauton [TobiasM., 1986], U3 KOMIOUWAHBIX IUIa3MO3aMEHUTEICH
KEJIATUHOJb, PEOTIOIUTIIOKIH, «IepPy3noHHBIA KOKTelb» [Kobaxumze D.A., 1975;
Ocunos B.I1., 1976], nekctpan-40 u nexctpan-70, 5%0 u 20%0 pacTBops! ans0ymuna
u 1p. [RudowskiW., 1980; Ringl., Messmer K., 1977 u ap.]. B nociaegnue romas
OTIPEJICTICHHBI MHTEPEC BBI3BIBAIOT PAOOTHI IO CO3AAHUIO UCKYCCTBEHHOTO HOCHTEIS
kuciopoaa, nposeneHHbie kak B CCCP, tak u 3a pyoexxom [bemnospues @.D. u ap.,
1984; BeisbarthH., Suyama T., 1981; FreyR. etal., 1981; JonesH., 1983]. Ileas aTHx
MCCJIeIOBAHUN TIOTYYUTh MEPPTOPXUMHUIECCKUE COSAMHEHUS, CITOCOOHBIE TIEPEHOCUTD
pacTBOpeHHBIN B HUX Kuciopoa. Co3maHsl OTEYECTBEHHBIC Mpemnaparthl nepdropa,
nepdykon, 3apyoexssie ¢moozon ['C-43, dmooszon JA (35 u  200/0).

9KCHepI/IMCHTBI Ha XHUBOTHBIX M OTACJIIBHBIC KIMHHYCCKUC Ha6J'HOI[eHI/I$I ITOKa3ajan
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3 PEKTUBHOCTh ITUX MPEMAPaTOB KaK MEPEHOCUMKOB KHUCIOPOAA, OJHAKO ObLIN
BBISBJIEHBl UM CYIIECTBEHHBIE HEIOCTATKH. B 4YacTHOCTH, YCTaHOBJIEHO, YTO
nep@TOpyraepoIHbIe  COCIMHEHUS, TOKHHYB COCYAMCTOE PYCIO, JJIUTEIBHO
3aJ1€PKUBAOTCS B PETUKYJIOOHIOTEINAIIBHON CHUCTEME. Pestomupys
BBILICU3TIOKEHHOE, CIEAYET OTMETUTh, UTO ONTHUMAJIBbHOW CpPEeoM s 3amnoJHEHUS
APX saBnstorcss KOMOMHUPOBAHHBIE  KPUCTAUIOUIHO-KOJIOMJAHBIE  PACTBOPHI
[Ocuno BJI., 1976; TobiasM., 1986]. KonuuecTBO cBexell HHIAWBHIYaIbHO
noJ00paHHON KPOBH JOJDKHO OBITH CBEIEHO K MHUHUMYyMY. OCHOBaHUEM IS
nobOaBjeHUsT JIOHOPCKOW KpOBM B ammapar SBISETCS OMAaCHOCTh HW30BITOYHOM
TEMOJMITIONUHU (JETCKUI BO3pACT, UCXOHO HU3KUN F€MaTOKPUT).

[Toaxmrouenne AUK k 6obHOMY

[Tocne 3amosHeHMs ammapata W yJnaleHUsl BO3IyXa W3 apTepHAIbHOM MarucTpau
nposepsitoT u koppurupytor KOC mnepdyszata. Baxxno 3HaTh, 4TO MOJOTpEBATH
nepdy3at (0e3 KpOBU) HE CIIENYET, TaK KaK, COIVIACHO 3aKoHy ['eHpH, 3TO MPUBOIUT
K BBIXOJy IMy3bIphKOB Ta3a u3 nepdysara [Ocunos B.I1., 1976]. Kanronu BBOAST B
BOCXOSIIYIO aOpTy M TOJIbIE BEHBI IMOCIIE MPEeABApUTEILHON MHBEKIMH T'elapuHa,
Kak MpaBuIIo, U3 pacyera 3 Mr Ha Kr. CiemyeT MOIYepKHYTh, YTO MEPBOHAYAIBHON
pacyeTHOM J103pl TemapwHa I O€30MacHOCTH TMpoBeaeHus mnepdy3un 06e3
JOTIOTHUTENIBHOTO  KOHTPOJISI 332  CBEPTHIBAEMOCTBHIO KPOBHU  MOXKET  OBITH
HepoctatoyHo. [lo manaeM B. Bull u coar. (1975), nocie BBeAcHHsI OMHAKOBOM
JI03bI 3 MI/KI' MHOTHE OOJIbHBIE OKa3bIBAJIMCH MO0 HEIOCTATOYHO, JTU00 M30BLITOYHO
renapuHu3upoBanbl. C 3T0H menpro nepea HadanoMm MK HeoOXoauMO OIIEHUTh TaKOM
MOKa3aTelib, KaKk aKTUBUPOBAHHOE BpeMs CBepThiBaHus KpoBu clottingtime—
(ABCK), ontumanbHbiii ypoBeHb KoTOporo Bo BpeMs WK cormacHo panubim JI
Young (1982), nomxen ObiTh B mpenenax 450—500 c. ABCK uenecoodpasHo

nccieIoBaTh yepes Kaxasie 30—45 MuH nepy3noHHOTO TIeproIa.

16



Ilepen wnawamom MK aHecTe3nonor BBOAUT B OKCHIE€HATOP IIpenaparsl,
HEO0OXOUMBIE ISl TO/IICP>KaHUsI aHECTE3UU U MUOPEIaKcaluu (CM. raaBy 23).

Havano u nognepxanue UK
Ilepexon ¢ ecTeCTBEHHOIO KPOBOOOPAIEHUSI HA UCKYCCTBEHHOE OCYLIECTBIIAETCS B

nBa ortana. llepBeli — mapamwienbHOe KpoBooOpalleHue — TpeOyeT oOT
nepdysuoniora Oonbimioro uckyccrBa. (OCHOBHasi 3ajjaya  3akKJIOYaeTcs B
NOJJICP’)KAaHUM aJIeKBATHOTO KPOBOCHAOKEHUSI TOJIOBHOTO MO3ra W HEJOMYIIECHUH
JaXe KPaTKOBPEMEHHOI'O TMEepuoja TUIOKCUU BCIEACTBUE OBICTPOrO yMEHBIICHHUS
ob0beMma 1UpKynHpyome kpoBu. Kak mokasplBaeT OMNBIT, JJIs MPEAYNPEKICHUS
YKa3aHHOTO  OCJIO)KHEHHUSI ~ HEOOXOJMMBI -  TECHOE  COTPYAHHYECTBO U
B3aMMOINIOHUMAHHUE MEXIY aHECTE3MOJIOroM, nepdys3uosorom u xupyprom. Baxho,
yTOOBl Ha H3Tane NapajljIeIbHOrO KPOBOOOpAIICHUS KOJWYECTBO MPHUTEKAIOIICH B
AUK 1o BeHO3HBIM KaTeTepaM KPOBU HE IMPEBBIMIANO0 Obl KOJIMYECTBA HarHETaeMOM
aprepuaibHbiM HacocoM. llepdy3uonor KOHTpONHPYET MPUTOK BEHO3HOW KPOBH C
TakuM pacueToM, 4toObl L[BJl ymeHbIIasoch MOCTeNeHHO, a OMOIJIEKTpUUYECKas
aKTUBHOCTh MO3Ta HE W3MEHsUIach. AHAOTMYHBIM 00pazoM mepdy3Hosor MOJDKEH
pErynupoBaTh padOTy apTepUATBHOTO HACOCA, YBEIUYUBAS €r0 IPOU3BOIUTEIHHOCTD
JI0 pacueTHOM MOCTENneHHOo, B TeueHue 2—3 muH [Ocumnor BJIL., 1976]. Ilocie Toro
KaK JOCTUTHYT TNepdy3uOHHBIN OallaHC MEXIy NMPUTOKOM M OTTOKOM Ha YpOBHE
PacUeTHOM MPOU3BOAMUTENBHOCTH, MOXKHO IEpeXoanuTh K dTtamy nonHoro MK myrem
MEPETATUBAHUS TYPHUKETOB HAJ BEHO3HbIMU KaTeTepaMu. MHOTOJETHUN OMBIT
CBUJIETEIICTBYET O TOM, UTO PacyeTHasl MPOU3BOAUTEIHLHOCTh apPTEPUATBLHOTO HAcOCa
NOKHA OBITH B mpefenax 2,2—2.4 n/(m? emun). B nanbHeiieM ee KOppUTUPYIOT B
3aBUCUMOCTH OT CTENEHU OXJaxaeHus (corpeBaHusi) nojx kontposuem Por u PC 02
apTepualibHOM U BeHO3HOUM KpoBH, nokaszateneit KOC, rematokputa, 91" u ap. Hns
yiIydlieHus Tnepudepudeckoro KpOBOTOKA U MPEAyNpekJACHUs apTepuanbHOU
runepten3u B APTK BBOAST BazoamiiaTaTopsl (Aponepuaosl, HaTpyus HUTPOIIPYCCHUI,
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rurpounii, ap¢onan). Cnemudpukoir MWK  sgBusercs HadanpHOE  MaJIeHUE
apTepUaIbHOTO  JIaBJICHUST M O0IIero mnepudepuvyeckoro COMPOTUBICHUS C
MOCIEAYIOIIMM TOBBIIEHUEM NPU HEU3MEHHOM mpousBoautenbHocTn AHWK.
[loguepkHeM, 4YTO apTepuUasbHOE MAaBJICHHUE OOBIYHO HE JOCTUTaeT HCXOJHOTO
YPOBHsS, B TO BpeMsi Kak oOiee mnepudepuyeckoe COMPOTUBICHUE B YCIOBUSIX
TUIIOTEPMHUU BPEMEHAMH, OCOOCHHO Yy THUIEPTOHUKOB, MOXXET YBEJIWYUBATHCS IIO
CpPaBHEHHIO C MCXOAHBIM ypoBHeM. [Io MHEHHIO OOJBIIMHCTBA aBTOPOB, BO BpeMs
neppy3uu 1enecooopa3sHo MOJAEPKUBATh CpEJHEE apTepualbHOE JIaBJIEHUE B
npenenax 50—60 mm PT. cr. [Koka k. et al.,, 1980; Sethia B., Wheat-ley D., 1986;
koning H. et al., 1987]. B ycnoBusax ymepenHoii runotepmun (28—30°C),
aZIeKBaTHOTO  Tepudepruyeckoro  KpPOBOTOKA, JOCTHUTaeMoOro MpPUMEHEHHUEM
Ba30MJIaTaTopoB, U mnpousBoauTenbHocth APK 2.2—24 n/(M2 emuH) Takoe
apTepuaibHOE JaBJIEHUE TOJHOCTHI0 00eCTIeunBaeT TOCTAaBKY KHCIOpOa K opraHam
U TKaHsAM. B cBsiz3u ¢ TeM 4TO OOJBIIMHCTBO OIEpanuii MPOBOAUTCS B YCIOBHSIX
X0JO0JI0BOM W (papMakoJOTHYECKOW KapJIMOIUIETUH, YacTh pacTBOpa B IIpoliecce
nepy3uu MOCTYNaeT B OKCUT€HATOP M YCWJIMBAET remMoauionnto. st BeIBeneHuUs
W3JIMIITKOB BOJIBI MHOTHE TIepdy3unosoru B mporecce MK moakmoyaroT crienuanbHbIi
npuOOp — TEMOKOHIIEHTPATOP, KOTOPBIM BHIBOJUT H3JIMIIKK BOABI M3 mepdysara,
Bo3Bpamas KpoBb B AXK. [IpobnaeMy u3nmuiiHel reMOIUIIONUHA peliaeT CrelnuaibHasl

cucTeMa JuIs KapuoIIeTuH, co3nanHas pupmoit «Polystany ([Jaxus).

OIHOBpPEMEHHO 3Ta CUCTEMA 3alUIIAET CEp/Ille OT TMIIOKCUHU, TaK KaK OJUH U TOT
xKe 00beM KapAHOIJIETHYEeCKOro pacTBopa MHUPKYIUPYET 1O Kpyry (MOJoCThb
MepuKapaa OTCOC TEIJIOOOMEHHUK HACOC TIOJNOCTh TEPHKApAa), OXJIAXIAsCh C
MIOMOIIbI0 MAJICHBKOT'O TETNIOOOMEHHUKA.

[Tepexo/ Ha ecTeCTBEHHOE KPOBOOOpAIICHUE
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[Tocne 3aBepiieHUs BHYTPUCEPICUHOTO Tana Onepaluu, CorpeBaHus 00JIbLHOTO U
BOCCTaHOBJICHUSI CEPJICUHON NESATEIbHOCTH HAYMHACTCSI HE MEHEE OTBETCTBEHHBIN
MEepUOJ TMEepPexo]i ¢ MCKYCCTBEHHOTO Ha €CTECTBEHHOE KPOBOOOpaIlleHHE, KOTOPBIM
JOJDKEH OBITh IUUIaBHBIM, C 9TaloM TapaluieIbHOrO0 KPOBOOOpAIICHHS, KOTOPBIN
OOBIYHO TPOJOJDKUTEIbHEE, YeM IMapajulelIbHOe KpOBOOOpaIlleHUE B
Hayasie nepdys3un. Pazymeercs, Bce 3aBUCHUT OT (DYHKIIMOHATBHOMN HOJ'IHOECHHOCTI/I
cep/lla, CTENEHU BOCCTAHOBJICHUS €€ COKPATUTENIbHONW CIIOCOOHOCTH TOCIE TIEpHo/ia
Kapauomiernu U umeMuu. O4YeBUJIHO OJIHO — Harpy3ka Ha CepJle A0JDKHA
YBEJIMUUBATHCS MOCTENEHHO. AHECTE3UOJIOT PETYJIUPYET ATOT Mpolece,
OCHOBBIBAsICh Ha TIOKA3aTEIISIX CEPJICUHOTO BBIOpOCa, apTepuanbHoro nasieHus, B/,
napiieHus B jieBoM npexacepauu, IKI' u D3I, IIpn HaIM4uKM NpU3HAKOB CEPACUYHOM
HEJJOCTATOYHOCTH  TapaJUIeIbHOE  KpOBOOOpallleHHWE MPOJ0JDKAIOT Ha  (oHe
SHEPIUYHON KapJAUOTOHMYECKON Teparmu. [lepdysuio mpekpaliaroT, KOTaa Cepiare
HAuMHAET aJIeKBaTHO IepekaudnBath 75%0 wmuHyTHOro o6mema kposu. Ilocie
nepexxkatusi BeHo3HoM wmaructpanu APTK mnpomgomkaer HarHeTaTb KpPOBb uepe3
apTepuagbHyl0 Maructpaib noja koHTposieM LIBJl, koTopoe HE MOKHO MPEBBIIATH
15—17 cm Boa. ct. B mocneayromue 15—20 MuUH OCTENIEHHO, APOOHBIMHU MTOPIUAMU
(70—100 M), mo mepe cumxenns LIB/] npogomkaercs narneranue kposu u3z AUK.

Boccranosinenne OLIK m crabmnmuzanms reMOJWHAMHUKH SBIISIIOTCS OCHOBAaHHEM
I yIaJ€HHUST BEHO3HBIX KaHIOJNb W3 MPEACEpAHs M Hadajla BBEICHUS MPOTAMUHA
cynbdara IS HEUTpaau3aluy TemapuHa. ApTrepuaibHas KaHIONS —yAalaseTcs
HECKOJIbKUMH MHHYTaMH TI03)K€ C TEM, YTOOBI BBECTH IOTOJHHTCIBHBIM 00BEeM
KpPOBU U3 B OTBET HAa CHWXCHHUE apTEPUAIBHOIO JABJICHUS M Ba30WJIATALMIO, KAaK
MPaBWJIO, BO3HUKAIONIME TIPW BBEJACHHUM MpoTamuHa cyibhara. B teuenme 30—40
MUH mnoctrnepdysuonHoro nepuoga AWK u KaHIONM JOJMKHBI OCTaBaTbCS B

OMEpaIlMOHHON Ha cly4ail »KCTpeHHOoro mnoAkiatoueHus. [lpu HecTaOWIbHOM
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TeMOJIMHAMHKE ATOT MEPUOJ YBEIUYHBAIOT. ECM MeaMKaMEeHTO3HBIMU CPEICTBAMHU
HE YyAaeTcs CTaOMIU3MPOBATh CEPICYHYIO [EATENbHOCTh, CIEAYyeT, HE Tepss
BpeMeHH,  mpuberaTh K  BCIIOMOTATEIbHBIM  METOAaM  TOJJAEPIKaHUS
KpOBOOOpAIIICHHUS.

A. KoHTYp UCKYCCTBEHHOT'O KPOBOOOpAIICHUS

1. [Tox nevicTBHEM CHUIIBI TSHKECTH BEHO3HAsI KPOBb M3 MPABOTO MPEICepaAus
WA MTOJIOM BEHBI JIpeHUpyeTCs B pe3epByap, IPOXOAUT  dYepe3
OKCUTEHATOP/TEMI000MEHHUK, TOJICOSIMHCHHBIM K OXJIaXKIaroIIei/CorpeBaroiei
MallliHe, W, TIOCPEICTBOM POJIUKOBOTO WJIM IEHTPU(]YKHOTO HAcoca, BO3BpAIIACTCS B

apTepualibHYyI0 cucteMy (pucyHok 5.1).

a. AprepualibHasi KaHIONS OOBIYHO pacrojiaraloT B BOCXOMSIIEH aopTe, HO
MHOTJIa €€ pa3MenIaioT B nepudepudeckoil aprepun (00bIYHO B OESAPEHHON U U3peIKa
B TMOJAMBIIICYHONW apTepuH), KOTJAA KaHyJIAIUS KadbIU(UIUPOBAHHON WK
aTEpPOCKIEPOTUYECKM HM3MEHEHHOM aopThl HEBO3MOXKHA WJIM IPEIOoNaraeTcs
3HAYMTEIHHOE MOBHIIICHHE PUCKA HHCYJIBTA BCICACTBUE MaTepUaIbHON SMOOIHH.

b. AKTUBHBIM HAaCOCHO-BCIIOMOTATEJbHBIM BEHO3HBIA JIPEHAX C MPUMEHEHHUEM
HEHTpU(]PY>KHOTO HAcOca Yalle BCEro MCIOIb3YETCS MPU BBHIMOIHEHUHM MHUHHUMAIIBHO
MHBa3UBHBIX mpouenyp. OH yCHUIMBAeT BEHO3HBIM JAPEHAX, KOIrJa HPUMEHSETCS

BCHO3HAas KaHIOJISI MAaJICHBKOI'O KanH6pa.

2. OrtcacbiBaroniue JIMHUM TaKXe€ BO3BpALAlOT KPOBb B KapJAMOTOMHBII
pe3epByap, B KOTOPHIA TMep(y3roaor BBOAWT JICKAPCTBEHHBIC Tpemapathl. [loToku
KHUCJIOPOJIa U YTIIEKUCIIOTHI B OKCUT€HATOP PETYIUPYIOT MUKCEPOM. JlOMOTHATENbHAS

KaHIONS MOXET OBbITh TOJICOEMHEHAa K  HHTpPaKapIUAIbHOMY  JPEHAXY,
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JIPEHUPYIOIIEMY KPOBb

% B pe3epByap  MOA

NENCTBUEM

rpaBuTaliviyv, WJiId IIyTEM

— N G AKTHBHOT'O
B ‘ 1 OTCAChIBAHUS npu
1 S~ TIOMOIIH T'OJIOBKH
(, = I
="
5 7 (*\'""'f‘h “_ POJIUKOBOTO HAcoca.
i) E '
‘ D R D D
= Pucynox
= =
q 1

Walter out

Water In ;

DKcTpakopnopalbHblii KOHTYp. [loa nelicTBUEM CHIIBI TSKECTU KPOBb APEHUPYETCS
o BeHo3HoU JIunuu (A) B kapauoToMHbIil pesepByap (B), a 3atrem nepexaunBaercs
HACOCOM 4epe3 OKCUTeHATOop/TeruioooMeHHuK (D) u mo aprepuanbHON JTUHUU Yepes
¢unsTp (E) Harnetaetcs B aprepuanbHbiii KOHTYD (E). JJlomonmnuTensHbIE OTCOCHBIE
muauu (G) MOTYT OBITH YCTAaHOBJIEHBI JJI MHTPAKApIUATBLHOTO IIYHTUPOBAHUS U
YCTpaHEHUs KPOBU U3 ONEPALMOHHOTO MOJIA.

B.Hauano uckycctBeHHOro KpoBooOpamieHus
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1. CucremMHOe HazHaueHUe 3-4 MI/KI TenapuHa ¢ KOHTPOJEM JEUCTBHS renapuHa
aKTUBUPOBaHHBIM BpeMeHeM cBepThiBaHUsl (ACT) cyilecTBEHHO JJIi MUHUMM3ALUU
CBEPTHIBAHHUS B MPUJIEIIAX IKCTPAKOPIOPAIBLHOTO KOHTYpA.

2. [Ipy BKIIOYEHHMHM HACOCA CO3MAETCA HEMYJbCUPYIOMIMI MOTOK MPUBOASIIENA K
HOPMOBOJIEMHYECKOH TI'eMOIWIIONUU (reMaTokpuT cHmkaercs ot 30 mo 50°4 B
3aBUCUMOCTH OT 00bema KpoBu).? OOpaTHOe ApeHMpOBaHME IIpaiiMa M3 Hacoca
nepej HavajioM Oairacca MOXET MUHUMH3UPOBATH TEMOMIIONIIO U MOJIEPKUBATh
6osee BhicOKMM reMatokput.30 Kak oTMeUeHO BHIIIE, C TOMOIIBIO Ba30AMWISITATOPOB
(HAPKOTUKOB, WHTASIITUOHHBIX AareHTOB WK Mpomnodosia) HWIM Ba30MPECcCOPOB
(benun>dpuH, HOpagpeHATNH) KPOBSIHOE JaBJIeHUE OOBIYHO TOJICPKUBAIOT MEXKTY
55 u 65 mm Hg. TlaniueHT MOXXET OBITh COTPET WIM OXJXKICH B 3aBUCHUMOCTH OT
31

XUPYPTHICCKUX HpC)IHO‘ITCHI/Iﬁ " THIIA OIICpaAlnU.

C.IIpekparieHre HCKyCCTBEHHOTO KPOBOOOpaIlleHUs

1. [TarmenT gomxeH OBITH COTpPeT M0 HOpMOTEepMUU. Jlerkue BEHTHIMPYIOTCS,
ANEKTPOKAPIUOCTUMYJIISIIIUSA UHUIMUPYETCS, B Cllydae HEOOXOIUMOCTH, a CepAlle
HAITOJTHAIOT, OTPAHUYMBAs BEHO3HBIH BO3BpAT, IO MEPE TOTO Kak OalmacCHBIA TMOTOK
YMEHBIIAIOT W OCTaHaBIMBalOT. HH3KOE CHUCTEMHOE CONPOTUBICHUE SABISIETCS
OOBIYHBIM SIBICHUEM, TIOPTOMY QaroHHUCThl M XJIOPUJ Kaiblsi TOJIC3HBI IS
YIY4YIIEHUsT CHUCTEMHOIO KpOBAHOTO JaBiieHus. Ilpm 1nmoxol  cepledHou
MPOU3BOJIUTEILHOCTH CJEAYET PAacCMOTPETh BOMPOC 00 HWHOTPOIHON MOIACPIKKE
(cmotpurte 10 rinasy).

2. Ecimu manueHnt crabuien, To s peBepcun ddQekxra remapuHa Ha3HAYAIOT
MPOTaMUH (CMOTpUTE CTpaHuiy 162, rae oOCyKmaeTcsi peakius Ha MPOTAMHH) H

JNEKaHyIupyroT cepaue. OCymecTBISAIOT FeMOCTa3 U 3aKPbIBAIOT IPYJIHYIO KIETKY.

1).He6maronpusitasie 3¢ dexrsr MK
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1. MWK akTtuBHpyeT MHOTOYHCICHHBIC KacKabl, BKIIOYas: KaJUTMKPEHHOBBIMH,
KOAryJSIIIMOHHBIA U cHUCTeMy KoMruieMeHTa. OHOW W3 MEepPBUYHBIX 3a00T SBISETCS
TO, YTO  CHUCTEeMHas  BOCHAJIHMTENbHAs  PEaKIUs  CIYXUT  NPUUYNHOU
MPOUH(IAMMATOPHOTO LUTOKMHE3A. 310 CIIOCOOCTBYET HeuTpodu-
SHJIOTENMAJIBHOM  aAre3uu, KOTopas BieueT 3a €000l  MuoKapauaiIbHOE
peneppy3MOHHOE MOBPEXJICHHE, JIETOYHOE IOBPEXKIEHHE M TE€HEPaIM30BaHHYIO
KaUISIpHYI0 mpoTeuky. Jpyrumu mpoGiemamu, Bo3HHKarOmuUMu Beneactsue MK
ABIISIIOTCSL KoarynonaTusi (pa3BefeHne (aKTOpOB CBEPTHIBAHHS U TPOMOOIIUTOB,
IUCPYHKIHUS TPOMOOLIMTOB) W TIOYeUHAs W CIUIAHXHWYecKas rumnonepdy3us
(BbI3bIBAMONIASl  TOYCYHYIO AMCOYHKIMIO W ractpouHtecTHHambHbie  (Gl)

OCJIO>KHEHHS).

2. Hcnonp3oBanue  MeMOpaHHBIX  OKCUT'€HATOPOB,  TI'eMapUHU3UPOBAHHBIX
KOHTYPOB, LIEHTPU(DYKHBIX HACOCOB, HHTPAOIIEPAIMOHHOE TIPUMEHEHUE CTEPOUJIOB,
JEUKOIUTAPHBIX (UIBTPOB, WM MAHHUTOJIA MOXKET YMEHbBIIATh CTENEeHb AITHX
paccTpoiicTB. ° ANpOTMHHMH MHIHOMTOpP IUIA3MEHHOM IIPOTEasbl, KOTOPBIA IpH
BBEJICHUN B BBICOKHX J03aX, KPOME CHIKEHHUS KPOBOIOTEPH MOXKET YMEHBIIATh

[IOCJIEJICTBUS BOCHAJIUTEIBHOrO Kackana.36-38

E. I'unotepMudecknii TUPKYIATOPHBIA ApPECT HUCIOIB3YETCS B CUTYAIUSIX, KOrIa
aopta HE MOXET OBITh TIepekara BCIEACTBHE HEOOXOIWMOCTH BBHITIOTHEHUS
aHacToMo3a ¢ aopToil. IlamumeHta oxnaxparor g0 18-20°C, npu kotopom D3I
CTaHOBHUTCS pOBHOU. JIyisi Mpo@MIakTHKU ITepeOpaibHOTO TOBPEKICHUS TOJOBY
OOKJIabIBAIOT  JBJJOM W BBOAST JieKapcTBa  (CTEpOWbl, OapOWTYpaThl).
ApTepuanbHyl0 JIMHUIO TEPeKUMAIOT U JAPEHUPYIOT KpPOBb W3  CUCTEMBI
KpOBOOOpAIIICHHMSI, HE TIO3BOJISISI BO3AYXY MOMACTh B JIMHUU. «be3onacHasy BEpXHSS

TpaHUIa JJIs MUPKYJIATOPHOTO appecTa MpH TakoW Temmepatype cocraBiser 45-60
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MHHYT. BBeleHHE KPOBU U3 HACOCA PETPOrPALHO B TOJIOBHOM MO3I Y€pe3 KaHIOIIO B
BEPXHEH TMOJOW BEHE MOXET PAaCIIMPUTh 3ITOT BEpPXHHM O€30MacHbId mpenesn
IIOCPEACTBOM HEKOTOPOTO O0ECIEeUeHUs] MO3ra KUCIOpoAoM M nuTaHueMm. OpHako
IJIaBHOW BBIFOI0M pEeTporpagHoi nepdy3uu sBIseTcs MoAAepKaHue 1epedparibHON
TUIOTEPMUU U BBIMBIBAaHME BO3/lyXa M MaTepUalIbHBIX 3MOO0JIOB U3 IepeOpabHbIX

COCY/IOB.
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