denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00Pa30BaTENIbHOE YUPEKICHUE BBICILIETO
oOpazoBanus "KpacHosipckuii rocy1apCcTBEHHBI MEIUIIMHCKAN YHUBEPCUTET UMEHU
npogeccopa B.®. Boitno-fcenenkoro" MunucrepcTBa 31paBooxpanenns Poccuiickoit
®denepaunn

Kadenpa anecreznonornu u peannmarosioruu UI1O

Pedepar: «PexxnMbpl HCKYCCTBEHHOUM BEHTUIISAIIMH JIETKUX)

3aB. kadenpoii: JIMH, TIpodeccop I'puman A.U,
[Tposepuin: KMH, Xunoskep B.B.

Beimonawt: opaunarop 1 roga Jlasnerkynos JI.H.

Kpacnosipck 2021



Ilnan

KJIaCCI/I(bI/IKauHﬂ PEXUMOB BEHTHUIIALIUNA
BenTunanus no KOHTpoIItO
Mexannueckas BCHTUJIAIIUA
HpI/IHyI[I/ITCJIBHaﬂ BCHTUIISIIIN A
BricokouacToTHas BCHTUJIAIUA

JIuteparypa

1. Knaccupukanusi pe;KiMOB BEHTUJISALHU

B oreuecTBeHHOI IuTEepaType NpuHATO AenuTh pexkuMmbl UBJI Ha qBe GombIme rpymisl: a)
KOHTPOJUPYEMYIO U 0) BCIIOMOTaTeNIbHYIO BEHTHIIALIUIO JIETKUX.

Kontpomupyemas BJI — 310 monHas 3aMena QpyHKIuM JieTkux (obecrieueHre JOCTaBKU ra30BOM
CMECH B JIbIXaTelbHbIC MMyTH) ammapataeiM aeixanuem (CMV, AssistCMYV).

Bcenomorarensaas UBJI (BBJI) — 310 nononHuTenpHas anmnapaTHas BEHTUJISAIUS JIETKUX MPU
COXPAaHEHUHU CIIOHTAHHOTO JIbIXaHUSI.

Takum oO6pa3om, pu KoHTposmpyemoit IBJI 601pHOM caMOCTOSTENBHO HE JIBIIINT, IPHYEM
€CJIM BCE-TaKu TPUTTEPHBIA MEXaHU3M UCIIOJIb3YETCS, TO Ha KaXK/IyIO MOMBITKY O0JIHHOTO
anmnapat HoJaeT BAOX C 3aJaHHBIMU MapaMeTpamu (IPUHYAUTENbHBIN B0X). [Ipu
BcriomoratenbHoit IBJI Hapsiny ¢ ornpeieIeHHbIM KOJIMYECTBOM MTPUHYAUTEIHHBIX BIOXOB
00JILHOM UMEEeT BO3MOXKHOCTD JBIIIATh CAMOCTOSATENBHO, HIIH )K€ alllapar MoAaepKuBaeT
CaMOCTOSATENILHOE JbIXaHue HHbIM 00pazom (PSV).

B cooTtBeTcTBHE C ApyrumMu KJ'IaCCI/I(bI/IKaI_II/IHMI/I, noa TCpMUHOM BCIIOMOTATCJIbHAA IIOHUMAIOT
BCHTHUJIAUIO, KOT'Ia KpUBast JaBJICHHUA HA BAOXE TOAHUMACTCS BBIIIC 0a30BOM JINHUHU (COSI[&CTCSI
ITOJIOXKHUTCIIBHOC JaBJICHUC B JbIXaTCIBHBIX HYTHX), T.C. pecriipaTrop pa60TaeT Ha 0OJILHOTO U
BBINOJIHACT XOTs ObI 4acTh pa6OTBI JAbIXaHHA.

TepMI/IHH CIIOHTaHHBIN UJIH HpHHy,ZLHTeHLHLIﬁ BIOX 9aCTO UCIIOJIB3YKOTCA IJIsI OTIMCAHUA
criocoba odecrnieueHus BJOXa IMIpU MPOBCACHNUU BCIIOMOIaTeIbHON BEHTUIISIINH. HpI/I
CIIOHTAHHOM JIbIXaHHUU BAOX MHHUIIUHUPYCTCA U 3aKaHYHUBACTCA MALIUCHTOM. HMHuorna usMeHeHus
IIOTOKA NUJIN JaBJICHUSA O6YCJIOBJ'IGHLI XapaKTCpUCTUKAMU JICTKUX OOJIBHOTO. Haan/IMep, npu
BCHTHUJIAIHUHA JICTKUX C Honnepmxoﬁ JaBJICHUEM (PSV) MNEPCKIOYCHNUC HAa BBIAOX



OCYIIECTBJISICTCS TOT/1a, KOTAa MHCIIMPATOPHBIN MOTOK CHUYKAETCS 10 OMPEICICHHOTO 3HAYEHUs
B MOMEHT, KOTJIa TAI[UeHT coOUpaeTcs 3aKOHYUTh HHCITHPATOPpHYIO (hazy. BenTumsitop
(UKCHPYET 3TO U B COOTBETCTBUH CO CBOCH MPOTrpaMMOi MTpeKpaIaeT J0CTaBKy ra3a 00JbHOMY.
PeanbHo mosryyaercsi, 4To IMEHHO OOJIBHOW MpeKpalaeT BIoX. Takum 00pa3oM, BIOX €
MOJICPKKON TAaBJICHUEM CUHTACTCS] CIOHTAHHBIM.

[TpunynuTensHbIE BAOXU JTHO0 MHUIMUPYIOTCS, JINOO 3aKaHYMBAIOTCS BEHTUIISITOPOM.
Hamnpumep, ecnu anmapar npekpaaeT HHCIIUPATOPHBIN OTOK MPU JOCTABKE OIPEAEIEHHOTO
o0beMa (BeHTUIISIINSA, KOHTPOJIMpYeMas 10 00beMy) WIIH BJIOX HAYMHACTCS 110 UCTCUCHUH
OIIPENEIEHHOTO IIPOMEKYTKA BPEMEHH, ATOT BJIOX PACCMATPHUBACTCS KaK IPUHYAUTEIIbHBIN.

Kaxp1if pe’kxuM BEHTUIISIIIAN MOYKHO TG GEpEeHIIMPOBATh TI0 KOHTPOJIMPYEMOMY MapaMeTpy U
MPUHIUITY IEPEKITIOYeHNUs a3 apIxarenabHoro ukia. Hampumep, pexum IMV mmroc PS cnenyer
OTIMCATh CJIEIYIOIIUM 00pa3oM:

- IPUHYUTENbHBIN BI0X HHULUUPYETCS 110 BPEMEHU, 00BEM/TIOTOK YIIPABIIIEMBbIH,
OTPAaHWYEHHBIN 110 TIOTOKY, a MEPEKIIFOYEHHE C B/I0Xa HA BBIAOX OCYIIECTBIISIETCS IO BPEMEHH;

- CIIOHTAHHBINA BAOX ABJIACTCA KOHTPOJIIMPYEMBIM 110 JaBJICHUIO, HHUIIUUPYEMBIM 110 JaBJICHUIO,
C MEPCKIOYCHHUE C BJJ0OXAa HA BEIJOX IO IOTOKY.

JIaHHBII NPUHINI [T03BOJISIET 0XapaKTEPU30BaTh NPAKTUYECKU BCE HA CETOIHSIIHAN IEHb
HCIIOJIb3YEMBIE PEKUMBI BEHTUIIALIUH.

2. BeHTHASIIIMS IO KOHTPOJIIO

Bentumnsanus serkux ¢ koHTposieM no gasinenuto (PC) tpeGyer, 4ToObI onepaTtop ycTaHOBUII
MaKCUMaJIbHO€ MHCIIUPATOpHOE NaBieHue. OCHOBHAs LIeIb PECIUPaTOpa B ATOM CIIydae -
JOCTUTHYTH U YAEPKUBATh 33JJaHHOE JIaBJICHHE B TEUCHHUE OIPE/ICTICHHOTO BPEMEHH.
HavanpHblil MOTOK raza mpu 3TOM JA0BOJIBHO OO0JIBIION, MOCKOJIBKY PECIIUPATOP MBITACTCS
JOCTUTHYTH 33IaHHOTO AaBiieHus. Kak TOJbKO 1enb (3a1aHHOe JaBJICHHE) TOCTUTAeTCsl, TOTOK
ra3a cHikaeTcs (yObIBAIOUIUI MOTOK). DTO MPOUCXOUT A0 TeX MOP, MOKA HE 3aKOHYUTCS
uHcnuparopHas (asa.

I/IHCHI/IpaTopHHﬁ IIOTOK, FeHepI/IpyeMHﬁ BCHTUJIATOPOM, 3aBUCUT OT HCCKOJIBKHUX Q)aKTOpOB.
OI[I/IH U3 HUX — BLI6paHHLII71 YPOBCHBb JaBJICHUA. Yem oH BBIIIC, TCM BBIIIC T'PAJUCHT JABJICHUS B
ABIXAaTCIIbHOM KOHTYPEC U, COOTBETCTBECHHO, CKOPOCTH IIOTOKA. I[pyme (l)aKTOpBI BKJIIOYarOT B
ce0s I/ICHOJ'IB3yeMBII\/’I AJITOPUTM I'CHECPUPOBAHUA ITIOTOKA U YIIPABJICHUS JABJICHHUEM, TAK KC KaK U
.]'Iel"OLIHO'TOpaKaJ'ILHHﬁ KOMILJIaMHC U COMIPOTUBJICHUC AbIXATCIbHBIX HYTeﬁ. HaTTepH HN3MCHCHHUA
HHCITUPATOPHOI'O IMMOTOKA B Fpa(I)I/I‘-ICCKOM BUIC NPCACTABIIACT coboit OKCIIOHCHIINAJIbHO
Y6LIBaIOH_IyIO KPpHUBYIO. OTOT MaTTCPH ABJACTCA PE3YJIbTATOM YMCHBIICHUS I'paJUCHTA JaBJICHUA
MCKAY BEPXHUMU IAbIXATCIIbHBIMUA ITYTAMHU U JICTKUMU, KOTOpBIﬁ BO3HHKACT OJHOBPCMECHHO C
HAIlIOJIHCHUCM JICTKUX W BbIPABHUBAHUCM JABJICHUSA MCKAY AbIXATCIbHBIM KOHTYPOM U



JIETOYHBIMU CTPYKTypaMH. JlpIXaTeNbHbI 00BbEM TaKKe 3aBUCUT OT HECKOJBKUX (DaKTOPOB,
TJIABHBIM 00pa30M OT MEXaHMUYECKUX XapaKTEPUCTHUK JETKUX (PAaCTsHKUMOCTD M COTIPOTUBIICHUE).

HOTCHI_[I/IaJIbeIMI/I npeumMymeCrBaMu BCHTHUIIA U, KOHTpOJ’IprCMOﬁ 1o JaBJICHUIO, I10
CpaBHCHHIO C OOBIYHBEIMHA OOBEMHBIMU METOdaMU SABJIAOTCA:

- OoJiee OBICTPBIN MOTOK HA BOXE, KOTOPHIH 00eCTIeYBaET JTyUIIYI0 CHHXPOHHU3AIHIO C
anmnapaToM U CHHKEHHE TEM CaMbIM paOOThI IbIXaHUS;

- paHHEEe MAaKCUMAJIbHOE pa3/lyBaHKE allbBEOJI, 00ECIIEUNBAIOLIIEE JIyUIlIni ra3000MeEH;
- Iy4lllee paclpaBlIeHUE PAHEE aTeIEKTa3UPOBAHHBIX AIbBEOT;

- BO3MOYKHOCTb HCIOJIb30BaHUS B YCIIOBUSAX HETEPMETUYHOTO KOHTYpa;

- npoduinaktuka 6aporpasmsl ipu UBJI.

BenTuuisius J1erkux, KOHTpOJIMpyeMast TI0 JJABJICHHUIO, WHOT/Ia UCTIOJIB3YETCsl C 0OpaTHBIM
OTHOIIeHHeM BpeMeHH Byioxa u Beijioxa (PC-IRV). B nekoropsix cutyarnusax (OI1JI)
WCTIOJIb30BaHNE HHBEPTUPYEMOTO OTHOIIEHHSI BJIOXA K BBIIOXY MPUBOJIHT K YITYYIICHHIO
ra3oo0MeHa, MO-BUMMOMY, 32 CUET YAyUIIEeHHUs pactpeaAeiIeHNs BEHTHIISIIUN U PACTIPaBICHHS
KOJIJTAOMPOBAHHBIX allbBEOJI Ha (hoHE O0JIee BRICOKOTO CPETHETO JaBICHUS

[Ipu npoBeneHnn BEHTHIISIINK ¢ KOHTpoJieM 1o 00bemy (VC) TpebyeTcst, 4To0bI oriepaTop
YCTaHOBMJI 33JJaHHBIHN JbIXaTeNbHbIN 00beM. OOBIYHO TaKXKE YCTaHABJIMBAETCSA YacTOTa
JIbIXaTeIbHBIX IIUKJIOB, BpeMs BIOXa U MOTOK (BKIIIOYas popmy nmotoka). [Ipu ncnons3oBanuun
3TOTO PEKHMMa JABJICHUE B JbIXaTEIbHBIX MYTSIX 3aBUCUT B MEPBYIO OYEPEh OT MEXaHUYECKUX
XapaKTEPHUCTHK JIETKUX 00bHOT0. OOBEM, 10 1aBaCMBbIi B JIETKHAE, 0OBIYHO OCTACTCS
MOCTOSAHHBIM. [103TOMY TaKyt0 BEHTUJISIIMIO BBITOJTHO UCIIOJIb30BaTh, KOTJ]a BaKHO 00€CIIEUHTh
ctabmibHbld VT 1 PCO2. [IpuHIMITHATEHEIM HEA0CTATKOM 0ObEMHOM BEHTHIISILINK SIBISIETCS
BO3MOXHOCTb Pa3BUTHSI BBICOKOTO MMMKOBOTO aIbBEOJISIPHOTO JABJICHUS U PErHOHAIBHOTO
MepepacTsHKEHUS JISTKUX.

XoTs umeercs J0CTaTO4YHO MHOTO CBe,Z[eHI/Iﬁ OTHOCHUTEIIBHO BO3MOXKHBIX ITPEUMYIIECTB PEKHUMaA
C KOHTPOJIEM 110 OaBJICHUIO (OCO6€HHO IIPpH TAKECIIOM INTAPpCHXMMATO3HOM HOBpe)K,I[eHI/II/I) nepen
BeHTHJIHI_[I/Ieﬁ, KOHTpOJ’Ipr@MOﬁ 10 06"beMy, JOKa3aTCJIbCTB O BIIMSAHHUU BBI60pa pexrnMa Ha
HUCXOJ JICUEHMS Ha CETOHSAIIHMN AEeHb HEeT. BOJIbIIMHCTBO OOJIBHBIX MOTYT paBHOLICHHO
BCHTHUJIMPOBATHCA C UCIIOJIB30BAHUEM KaK OJHOT'O, TaK U APYIr'oro peKruMa, €CJIN HCIIPECPHIBHO
MOHHUTOPUPYECTCA TaKkoM [MOKa3aTcCJib, KaK IIMKOBOC AJIbBCOJIAPHOC TaBJICHHUC (I[aBJ'IeHI/Ie HJ'IaTO),
VE, CUHXPOHU3AUs JbIXaHU OOJIBHOTO U pa6OTI:>I BCHTHJIAATOPA, ra30BBIH COCTaB KpOBH H JIp.

ITpu 00BeMHOI BEHTHIIALIUMY TAKKE MOKHO HCHOJIb30BATh MHBEPTUPOBAHHOE COOTHOIIIEHHUE
BJIOXA K BBIJIOXY, IPUYEM YJIMHEHHE UHCTIUPATOPHOU (ha3bl MOKHO 0OecrieunBaTh 3a cyeT 100
3aMeJICHHs TOTOKA, TMOO0 yCTaHOBKH May3bl BAoxa. CpeslHee JaBJieHUE 3a bIXaTeIbHbIM UK
IIPY 3TOM MOXET CYLIECTBEHHO pa3nnuarhecs. Ha cpenHee n MMKOBOE JaBJICHUE B JbIXATEIbHBIX
MyTSAX OKa3bIBaeT BIMSIHUE TaKkoKe M (popMa MOTOKA B MHCIIUPATOPHYIO (a3y (pamnoodpazHas,
MPSAMOYTOJIbHAS U JIP.).

HekoTtopsie pecriupaTopsl npeiaratoT BO3MOXHOCTb MPOBOAUTH BEHTUIISIUIO C
nepuoandeckoit mogaveit (1 va 100 nmpuHyAUTEIBHBIX BIOXOB) YBEIHUECHHOTO BAoXa (Sigh



volume). MueHust 00 HCIIOIB30BAaHUU TAKOTO MaHEBpa MPOTHUBOpeuuBkIe. [leproaunueckast
1osiauya OOJIBIIOTO ABIXAaTEFHOTO BJOXA MOXKET MPUBOJUTH K PACIIPABICHHUIO aTEJIEKTAa30B U B TO
e BpeMs K CO3JJaHHI0 HEIKEIATEIbHOTO BBICOKOTO MMMKOBOI'O AJIbBEOJISIPHOTO J1AaBJICHUS.

3. Mexannuyeckasi BCHTHWJ/IALIUSA

Kontponupyemas mexanuueckas Bentussiius jgerkux (Controlled Mechanical Ventilation wmu
Continuous mandatory ventilation - CMV). IToa 3TuM TEpMUHOM MOHUMAIOT TIOCTOSIHHYIO
MPUHYAUTEIbHYIO BEHTUIISLIUIO, KOHTPOJIMPYEMYIO 0 00BbEMY (MTOTOK/BpPEMsI), C IbIXaTeIbHbIM
[UKJIOM, HHUIIUUPYEMBIM 110 BpeMeHU. TpaIuiinoHHO, UCTIONB3Ys ab0peBuarypy CMV, uaie
M0JIPa3yMeBaOT UMEHHO 00BEMHYIO BEHTHIIALINIO, XOTS MTOCTOSIHHAS TIPUHYAUTEIIbHAS
BEHTHIIAIINSA MOKET TIPOBOJMTHCS M B BAPHAHTE ¢ KOHTPOJieM 1o aaBieauio (CMV-PC).

JIpixanue OOJIBHOTO B 3TOM CUTYAIIUH IMTOJTHOCTHIO KOHTPOJIUPYETCS BEHTHIISITOPOM, TIOITOMY
caM TMaIlMeHT He MOYKET MHUIIMUPOBATh paboOTy pecnuparopa. B 3aBucumocts ot
MIPOU3BOIUTENCH U TUTIA PECITUPATOPA ITOT PEKUM MOKET HA3BIBATHCS MO-PAa3HOMY -
"BEHTHIJISIIUS, KOHTPOJIUpYyeMas 1o o0beMy", "MOCTOSIHHASI MPUHYAUTEIbHAST BEHTUIISAIIUS
Jierkux", "KOHTpOIUpPYyeMbIid peskum' U JIp.

KonTponupyemas MexaHnueckas BEeHTUJISIIUS JIETKUX HE TapaHTUPYET, YTO MAIUEHT He
MOTBITAETCS] CAMOCTOATEIBHO JbIIaTh. OJJHAKO BEHTUISATOP HE Oy/IeT OTBEYaTh Ha MOMBITKH
00JILHOT0, TaK KaK YyBCTBUTEIBLHOCTh €T0 OTKJIIOUEHA. B Takoii cuTyanuu naTTepH BEHTHISALUN
CTaHOBUTCS ACCUHXPOHHBIM: OOJIbHOM MBITAETCS CIENIaTh BJ0XOB 00JIbIIIE, YeM BEHTUIISITOP UX
obecnieunBaeT. HEeBO3MOKHOCTD MOTYYUTH BJIOX MO0 TPEOOBAHUIO BEJET K OECIIOKOWCTBY
00JILHOTO, 33aJIEPHKKE YIIEKUCIIOTO ra3a, YBeJIMYCHUIO paboThl AbixaHus. [loaTromy 60bIIMHCTBO
COBPEMEHHBIX PECIUPATOPOB MPH MPOBEICHUU IPUHYIUTEIbHON 00BEMHOI BEHTUIISLIUU BCE K€
MpelycMaTpuBaeT UCIOIB30BAHUE TPUTTEPHOTO MEXaHU3MA.

BcenomoratenbHast/koHTposupyemas Mmexanndeckas BeHTInus (AssistCMV). DToT pexum
XapaKTepHU3yeTcs KaK MOCTOSIHHAS IPUHYAUTEIbHAS BEHTHIALMSA, KOHTPOJIUpyemas o o0bemy,
TpUTTEepHUpyeMas Mo JaBIEHUIO (110 MOTOKY) WM [0 BPEMEHH, C MepeKiIoueHueM $as
JBIXaTeJIbHOTO LIUKJIA TI0 BpeMeHU (00beMy). MUHUMAIBbHO HEOOX0AUMasl YaCTOTa U
JIBIXaTeIbHBIA 00bEM B 3TOM pexUMe 3a/1atoTcs onepatopom. MHcnuparopuas dasa
UHUIMHUPYETCS OOJIBHBIM, IPUUYEM Ha KaXKIyIO MOMBITKY MOJAETCs 3aJaHHbII bIXaTeIbHbIH
o0beM. IIpu OTCYTCTBMM CaMOCTOSATENBHBIX MOMBITOK OOJIBLHOTO anmapar HoJaeT 3aJaHHOoe
KOJIMYECTBO aIMapaTHBIX BIOXOB ("'TpUrrepupyemsix 1o spemeHu"). EnuHcTBeHHas pa3HuLa
Mexty CMV u AssistCMV B ToM, 4TO omnepaTop JODKEH YCTaHOBUTh YyBCTBUTEIBHOCTb
TpUrTepa JeTKHX.

4. IlpuHyauTeIbHAS] BEHTHJIS LU



[MpunyauTenbHas BEHTWISALMS, MHUIMUpYeMas nanuenTom (Assisted mandatory ventilation -
AMYV). JlaHHBIN peKUM BEHTUISILIUY NIOJIAET 3aJaHHbIN IbIXaTeJIbHBINA 00BbEM MPU Kax 101
JBIXaTeILHOM MOMBITKE OOJLHOTO. DTOT peXUM oTiindaetcs oT AssistCMV oTcyrcTBreM
00s13aTENbHBIX (TPUTTEPYEMBIX IO BPEMEHH) alllapaTHBIX BJOX0B. CIIOHTAaHHOE JIBIXaHUE B
JAHHOM PEKHUME TaKkKe HEBO3MOKHO. AMV npumeHsiercs B ciiydasix, KOrja Heo0Xoumo
MPOTE3UPOBATh (DYHKIIMIO BHEIIHETO JbIXaHHs Y TAIMEHTOB, HAXOIAIINUXCS B COSHAHUM.

Bentunsanus, konTponupyemas o gasienuto (Pressure control ventilation - PCV). O0bruno
3TO# ab0peBUaTypoit 0003HAYAIOT PEIKUM MOCTOSTHHOM MPUHYAUTEIHHONW BEHTUISALINH JIETKUX,
KOHTPOJMPYEMOH MO JaBJICHUIO, C MHUILIMALMEH BA0Xa [0 BPEMEHU U C MEPEKIIIOYEHUEM C BAOXa
Ha BBIJIOX TakXKe Mo BpeMeHH. [I[puHIun paboTsl pecnuparopa B ITOM PEXUME OMKCAH B Havaje
paznena. Oneparop ycTaHaBIMBAET JKeJlaeMoe AaBiieHue. JlocTaBisieMblil IbIXaTeNIbHbII 00beM
M3MEHSETCS B COOTBETCTBUH C MEXaHUYECKUMH CBOMCTBAMH JIETKUX. [[pUHIIMITHAIEHBIM
MEXaHU3MOM TIEPEKIIIOUCHHS Ha BBIIOX SBIISETCS Bpemsi. Eciii ierkue HamoJHSIOTCS, U TIOTOK
MPEeKpaIaeTcs 0 OKOHYaHMSI 3aJaHHOTO BPEMEHH B/I0Xa, 00pa3yeTcsi HHCIUpaTOpHas maysa.
Pexxum PCV nocTymieH B TeueHHe MHOTHX JIET, 0COOCHHO ITUPOKOE PACTIPOCTPAHCHHUE OH
MTOJIY4YHJI B HEOHATOJIOrMU B coueTannu ¢ IMV. B coBpeMeHHBIX amnmapaTax, Kak IpaBuJo,
WCTIOJIB3YETCSI PEKUM C KOHTPOJIEM TI0 JIABJICHUIO, TPUTTEPUPYEMBIHN TI0O BPEMEHH, TI0 TaBJICHUIO
WJTU TIO TIOTOKY, ¢ TAUM-IIMKIMYECKON CMEHOM (pa3 ABIXaTeIbHOTO IUKJIA B PaMKax
CUHXPOHU3UPOBAHHOMU TNepemexaromeld BeHTuisinuu Jerkux (SIMV umu PC). Kpome Toro, B
koMmOuHanmu ¢ pexxumom SIMV (PC) Mmoket nucmonbs30BaThes nojaepkka napienuem (PS) ms
cnoHTaHHOTO JAbIxanus. PCV, kak peXuM MOCTOSIHHON MPUHYIUTENbHOM BeHTHIIsIIIU (CMV -
PC, PC-IRV), ucnosib3yercs Mpu THKEIOM IMOBPEKICHUH JIETKHX.

[Tepemexatomas npuHyauTeIbHAsS BeHTHIAIM jerkux (Intermittent Mandatory Ventilation -
IMV). B aTOM pexxume BEHTUIISATOP JACT BO3MOKHOCTH O0JIBHOMY JABIIIATH CAMOCTOSITEIBHO, HO
MEePUOANYECKH (C 3aIaHHOM YacCTOTOM) MOIaeT MPUHYAUTENbHBIC BIOXH. [Ipn oTcyTCTBUHI
JBIXaTENBHBIX TOMBITOK 00s1bHOTO pexkuM IMV uaentrnaen CMV. YacTtoTa NpUHYIUTEIBHBIX U
CIIOHTAHHBIX BJIOXOB JIOJDKHA OBITH 1MOI00paHa TakuM 00pa3oM, 4TOObI B CyMME CO
CIIOHTAHHBIMH BJIOXaMHU 00ECTIIEUNTh HOPMAIIbHYIO BEHTHIIALIMIO. VI3HAaYallbHO 3TOT PEKUM
MpeHa3Havyaics Uil OTIIy4eHHUs OOJILHOTO OT pecnuparopa.

KOM6I/IHaI_[I/IH CIIOHTAHHBIX U IPUHYAUTCIIbHBIX BJJOXOB oOecrnieynBaeT J'Iy‘IIJ_II/Iﬁ O6IJ.IPII>1 IMaTTCPH
BCHTWJIAIIUU, BO MHOT'UX CJIy4adX OTIIAdacT H606X0,Z[I/IMOCTL B pClIakCallui U CCaalunu.
HpI/IHyI[I/ITeJ'ILHBIe BHOXU ABJISIFOTCA KOHTPOJUPYCMBIMU I1O O6’LeMy WJIK 110 JAaBJICHUIO,
TPUTITCPUPYCMBIC 11O BPEMCHH, a4 TAKIKC C IICPCKIOYCHUEM B0Xa HAa BBIJIOX IO BPCMCHU
(O6’LeMy). CnoHTaHHEIC BIOXH, KaK IIPABUJIO, ABJIAAFOTCA KOHTPOJHUPYCEMBIMH 110 JaBJICHHUIO,
TPUTTCPUPYCMBIMU I10 IABJICHUIO UJIN ITOTOKY, C TICPCKIFOYCHHUEM UKIIA 110 JaBJICHUIO.

[IpenmymecTBamu 1aHHOTO pexxumMa nepex CMV aBisioTCS ynydllleHHe HAallOJHEHUS IIPaBoOro
KEITy104Ka (3a CUET CHWKEHUS KOJIMUECTBA IPUHYAUTEIBHBIX BJOXOB, TPH KOTOPBIX
BHYTPUIUIEBPAJIbHOE JaBICHUE CTAHOBUTCS MOJIOKUTEIBHBIM), BO3MOXHOCTH KOHTPOJISI
pabouero PaCO2 nammentoM ¢ XOBJI, mydmmast BeHTHIIALMS 6a3aIbHBIX CETMEHTOB JIETKHX U
HopMam3anus V/Q OTHOLICHHUS TP CIIOHTAHHBIX BIOXaX.



K HenocTaTkaM 3TOro pexrMa MOKHO OTHECTH OTCYTCTBHE CUHXPOHU3ALIUHU AbIXaHUs OOJILHOTO
Y IPUHYAUTEIBHON BEHTHIIALUN PECTIUPATOPOM, YTO MOKET IMIPUBECTH K HECOBMAACHUIO (a3
JBIXaTEIbHOTO LIMKJIA OOJILHOTO U anmnapara U CO3JaHHI0 BBICOKOTO JAaBJIEHUS B KOHTYDE.
Hcnonp30Banne OrpaHUYECHHs] MAKCUMAJIIBHOTO JAABJICHUS U IIPUHYAUTEIBHOW BEHTWIALIMY C
KOHTPOJIEM I10 JABJICHUIO TIOMOraeT N30ekaTh BBICOKOTO allbBEOJISIPHOIO JABJICHUS U
nepepacTshkeHus jerkux. MenonpzoBanue IMV MoxeT ObITh CBSI3aHO ¢ 0OJIBIION paboToi
00JIBHOTO 10 00ECTIEYEHHIO CaMOCTOSTEIBHOTO AbIXaHUs. ANapaT 0JDKEH c03/1aBaTh
WHCTIHPATOPHBIA MOTOK He Hike 90 1/MHUH A71s TOTO, YTOOBI YIOBJIETBOPUTH MOTPEOHOCTH
00JIBHOTO B ITMKOBOM MHCITUPATOPHOM TTOTOKE.

CUHXpOHM3HUPOBAHHAS MIEPEMEXKalOIIas IPUHYANTENbHas BeHTIsiwms (Sinchronized
intermittent mandatory ventilation — SIMV). fBnsieTcst, mosxanyii, OTHUM U3 CaMBIX MOMYJISPHBIX
PEXKUMOB U TIpe/icTaBisieT co0oit Mmoaupuxaiuto IMV. KonnuecTBo npuHyAUTENBHBIX BJOXOB
TaKXe BBICTABIIACTCS OTIEPATOPOM, IIPU ITOM OHH MOTYT HHUIIMUPOBATHCS OOJIBHBIM B IIpe/eiax
TaK Ha3bIBAEMOTO TPUTTEPHOTO OKHA. IHBIMHU CIIOBaMHU, IIPUHYAUTEIIbHBIC BIOXH MOIAIOTCS HE B
CTPOTO MOJIOKESHHOE BPEMsi, @ BO3MOXEH Jipeli() Mo BpeMEHH B Ipeieiax TPUTTEPHOTO OKHA ¢
eSO CHHXPOHH3AIIUH C CAMOCTOSATEIbHBIM JbIXaHueM 0oJibHOro. Ha anmapaTax pa3mep
TPUITEPHOTO OKHA 3aBUCHUT OT JUTUTEILHOCTH HHCITMPATOPHOM (pas3bl MM BCErO JbIXaTeIbHOTO
ukota (SV -900, SV-300, Bird-8400). IIpunyauTenbHbie BAOXH OOBIYHO TPUTTEPUPYIOTCS 10
MMOTOKY WJIW TIO JaBJICHUIO. Eciii caMocTosITeNbHOE AbIXaHUE OOJTBLHOTO M0 KAaKOW-THO0O0 MpUINHE
MpeKpaIaeTcs, BEHTHISATOP 00eCTIeUnBACT BEHTHIISIIIUIO, TPUITEPUPYEMYIO IO BPEMCHHU.

Taxoke kak u ipu IMV, nipuHyIMTEIbHBIE BIOXH MOTYT OBITH KOHTPOJIHUPYEMBIMHU JTUOO TI0
00bemMy, 0o o nasieHn0. KpoMe toro, ¢aza caMoCTOATEILHOTO JABIXaHUS MOYKET
obecreunBaThCs B pexkuMe o yIepkku AaBicHueM (PSV).

JlaHHBII PEKUM BEHTHIALIMHM MOXET UCIOJIb30BATHCS MPAKTUUYECKH MPHU JTH000H Gopme
JBIXaTEIHHON HEAOCTATOYHOCTH, a TAKXKE IIPH MEePEBOIE OOIBHBIX Ha CAMOCTOSITEIHHOE
neixanue. [lepen mocrossHHON NpUHYAUTENbHOM BeHTHIIIMEH SIMV MoxeTt obnmanaTh
CJIEIYIOUTMMH MPEUMYIIECTBAMHU:

- KOM(bOpT 6OHBHOFO, YMEHBUICHUEC O03bI NJIM OTMEHA CCAATHUBHBIX IIPEIIapaToB U
MHUOPCIIAKCAHTOB;

- IpEAOTBPAILICHUC aTPO(I)I/II/I JbIXaTeIbHOMN MYCKYJIaTYpPhI;

- COXpPAaHCHUC TOHYCA ,Z[I/Ia(l)pal"MLI IIPpH TAXKCIIOM IIOBPCKACHUUN JICTKUX CHOCO6CTByeT
noAACPIKaHUIO BeHTI/IJ'DII_[I/IOHHO'Hep(1)y31/IOHHLIX OTHOM@HHﬁ;

- BOBMOKHOCTBb IMOCTCTICHHOT'O CHUKCHU A peCHHpaTOpHOﬁ MNOAACPIKKH.

K HEAOCTAaTKaM 3TOT'0 PEKUMaA MOKHO OTHECTU YBCIIMYCHUC PUCKA 3aJICPIKKHN CO2, YBCJIMYCHUC
pa6OTI>I ABIXaHUS U JP.

BenTunsanus nognepxkoit napienueM (Pressure support ventilation - PSV). Otot pexum
BEHTHJISILIUM SBIsieTCA (GOPMON BEHTHIISIIMM C KOHTPOJIEM 1O JaBjieHuto. MHunmanms Baoxa npu
PSV npoucxoaurt no JaBieHUIO UIIH MO MOTOKY, MepeKiItoueHne (a3 AbIXaTeabHOTO IUKIIA
OCYIIECTBIISETCS IO MTOTOKY.



BonbHOM A0KEH HHULMUPOBATh WIIN 3aIlyCKaTh Ka)k/Ibli BJOX ITyTE€M CHU)KEHMSI TaBJICHUS WU
MOTOKA B JIBIXaTEIbHOM KOHTYpPE Ha BEJIMUMHY, KOTOPask OOJIbIIE YCTAHOBICHHOTO YPOBHS
YyBCTBUTEIBHOCTU TPUTTEPA. BOJIBHON ¢ HECTAOMIIBHBIM PECIIMPATOPHBIM IPAiBOM HE MOXKET
OBITh pacCMOTpEH KaHauaaToM s pexkuma PSV. HekoTopsie, XOTs M HE Bce, BEHTHIIATOPHI
WCTIOJB3YIOT CTIeNUaNbHbIe TpeaoxXpaHuTebHbie "backup” pesxuMsbl, 4T0OBI TapaHTUPOBATH
MUHHMAaJIbHO 0€30MaCHYI0 BEHTWIISALIMIO IIPU PAa3BUTUHU allHO? B pexxume PSV unu npu
HCI0JIb30BAHUU JPYTUX PEKUMOB CO CIIOHTAHHBIM JbIXaHHUEM.

B pexxume ¢ moaep KKoi Mo JaBJIEHUIO ONEPaTOp BEIOMPAET JaBlICHHUE BHIIIE KOHEYHO-
JKCIIMPATOPHOTO. B TedueHne B1oxa BEHTUIATOP TEHEPUPYET U MOAAECPKUBACT 3aJaHHOE
nasieHue. THCnpaTopHbIi NOTOK, IT01aBAEMBbI BEHTHIIITOPOM, 3aBUCHUT OT BEJIMYNHBI
3aJIaHHOTO JIaBJICHHUs, OT AJITOPUTMA €r0 MOICPKaHUs B KOHKPETHOM aIlliapare, JErO4YHo -
TOPAKaJIbHOTO KOMILIAHHCA Y CONPOTUBIICHUS JbIXaTEIbHBIX IIyTE€H, a TAKIKE HHCIIMPATOPHOTO
ycuiust 00JpHOTO. XapaKTepHbII MHCIIMPATOPHBII MaTTEPH MOTOKA MPEJICTaBIsIET cOO0M
yOBIBAIOLTYIO SKCIIOHEHIIMAIBbHYIO (OPMY KPUBOH U SBJISETCS MPSIMBIM PE3YJIbTaTOM
YMEHBIIIEHUS TPAJIMECHTA JIaBJICHUS B IBIXaTEIIbHOM KOHTYpE.

Kak TonpKko Jlerkue HarmogHSI0TCS, JaBJICHHUE B AbIXaTEIbHBIX ITYTSIX MMOBBIIIAETCS, U TPATUCHT
JIABJICHUS MEXKIY OTKPBITBIMU JbIXaTEIbHBIMU MyTAMHU U JIETKUMHU yMEHbIIaeTcs. B 1o xe
BpeMsi HHCIIUPATOPHBIN MOTOK TaK)Ke UIET Ha YObUIb. B OOJNBIIMHCTBE BEHTUIISTOPOB MpHU
YMEHBIIEHUH HHCIUPATOPHOTO MOTOKA /10 25% OT UCXOAHOTO MOIEPIKKA TaBICHUEM
3aKaH4MBaeTcs (MOTOK Tra3a MpeKpaliaeTcs, IPOUCXOAUT MEPEKIIOUEeHUE Ha BBIJOX). XOTs
MMEHHO TMOTOK SIBJISIETCS TJIABHBIM MOKa3aTeIeM NP MEepeKITIOYeHUH Ha BbIIOX B peskume PSV,
BO MHOTHX pecrupaTopax UMEIOTCS 3aracHble MEXaHW3MbI JJIs IEPEKIIFOUEHHS Ha BBIZOX, TaKHe
KaK BpeMs U JaBJieHHe Win 006a onHoBpeMeHHo. Hanmpumep, mpu Hainuuuu 060761101 yTeuKH rasa
U3 IBIXaTeIbHOTO KOHTYpA MEPEKITI0YEHHE M0 TOTOKY MOKET ObITh HEOCYIIECTBUMO, €CJIU MOTOK
TepsieMoro ra3a npebliiiaet 25% oT HaYaJIbHOTO, 10JJaBAEMOT0 BEHTWISATOPOM. B coBpeMeHHBIX
pecrnupaTopax BAOX B pEKHUME MOAICPKKU JaBICHUEM OObIYHO OIPaHUYEH OIpeIeICHHBIM
BPEMEHHBIM HHTEPBAJIOM, B OCHOBHOM JIIUTENILHOCTHIO MHCIIUPATOPHOH (a3bl, U cocTaBisieT 1-5
c. Kpome Toro, eciu no psiay npuduH Bo BpeMsi BloXa B pexkume PSV cozmaercst n30bITOUHOE
JIaBJICHUE B JbIXaTEIbHOM KOHTYpE, OOIBIIMHCTBO COBPEMEHHBIX BEHTUIISITOPOB MTPEKPALIAIOT
BJIOX, KOTJIa (JaKTUUECKOE JaBJICHHE PEBHINIAET 33JJaHHOE Ha 3 CM BOJI. CT.

Pexxum PSV npumensercs npu paznuunbix popmax OJIH, y manneHToB, KOTOPbIe MOTYT
WHUIMUPOBATH JbIXaTeIbHbIC IIUKIIbI, HO HE MOTYT 00€CIeunTh TpeOyeMoi MUHYTHOM
BEHTUJISIUH; IIPU OTJIYUEHUH OT amnmnapara, 0COOEHHO MpH YAJIMHEHHH 3TOTO MEePHO/Ia.
Hcnonb3oBanue PSV cHmkaer paboTy IbIXaHusl, HAPABICHHYIO HA IPEOIOTICHHE
COTIPOTHBIICHUS JIBIXaTEIBHOTO KOHTYPA U DHJ0TpaxeaabHOU (TpaxeoCTOMHYECKOH TpyOKn).

[TocTosiHHOE MOJOXKUTEIBHOE aBlIcHNE B bIXaTeabHbIX myTsix (Continuous Positive Airway
Pressure - CPAP). DTOT pexuM CIIOHTAaHHOW BEHTUIIAIINH, KOTOPBIH SBJISETCS YIPABISIEMBIM H
OTPAaHMYCHHBIM I10 JABJICHHUIO, TPUTTEPHUPYEMBIM IO JIABJICHUIO HJIH TI0 MOTOKY. DTO 3HAYHUT, YTO
CIIOHTAHHBIC BJOXH UMEIOT OTPaHHUYCHHUE TI0 JABJICHUIO, KOTOPOE OCTACTCs MPUOIN3UTEIBHO
oauHakoBbIM (ypoBenb ITJ]IKB) B Teuenue Broxa u Bbioxa. I[TombiTka 6OIBHOTO BBI3BIBAET
MOSIBJICHUE WIJIN YBEITUUEHHE TIOTOKA Ta3a, I TOTO YTOOBI MOAIePKaTh YCTAHOBICHHBIH
YpPOBEHb JIaBJICHHS BO BpeMs BIOXa (Kak ObI MPeIOTBPAIaeT BOSHUKHOBCHUE Pa3psHKEHUS B
KOHTYp€ BCIICJICTBHE JbIXaTEIbHOM MOMBITKH 00J6HOT0). BO BpeMs BBIZ0Xa C TIOMOIIIBIO



KJIaIlaHa BblJI0Xa MOIEPKUBAETCS 1aBJICHUE B KOHTYpE Ha 3a/laHHOM ypoBHe. Hukakux
MEXaHUYECKUX BJOXOB C MOJIOXKUTEIbHBIM JaBJI€HUEM He nojaaercs. OnepaTop yCTaHABJIUBAET
YyBCTBUTEIBHOCTh TPUITEPHOU crucTeMbl U ypoBeHb CPAP. DTOT ypoBEHb MOXKET
COOTBETCTBOBATH MOKA3ATENI0 aTMOC(EPHOTO aBJICHNUS WIN MPEBBIIIATH €0, NOTHIUMAs TEM
caMbIM 0a3UCHYIO JIMHUIO.

CPAP uacro nyratot ¢ PEEP (IIZIKB). CPAP — 310 pexum Bentussiuuu, a PEEP -
MoJJIep’KaHue KOHEUHOT0 3KCIIMPATOPHOTO JABJIEHUS BbIIIE aTMOC(EPHOro Mpu padoTe B
pa3IMyYHbIX peKkUMax, Takux kak CMV u SIMV.

OTOT peXUM HIUPOKO HCIIONIB3YETCs MPU OTIIy4EHUHU O0JIBHOTO OT pecnupaTopa, npu
KapJIMOT€HHOM OTEKE JIETKUX, MOCICONEPANIMOHHBIX aTeIeKTa3ax u T..I.

Bentuisinus co cOpaceiBaeMbiM naBienreM (APRV airway pressure-release ventilation).
Ao66pesuatypy APRV npemnosxuin J.B.Downs B 1987 1. DTOT pexkuM UHOTJA TIPEICTABIISECTCS B
BHje BYX ypoBHell CPAP BeHTUISIIMU, YTO TTO3BOJISIET OOJIFHOMY CAMOCTOSITEIHHO JIBIIIATH Ha
JIBYX YPOBHSX HaBiieHusi. Kaxkapli U3 HUX, KaK MPAaBUIIO, HHUITUUPYETCS U CMEHSETCS 110
BPEMEHH, B HEKOTOPBIX PECTPATOPaxX CMEHA YpOBHEH naBiieHus ((ha3 ApIXaTeIbHOTO IUKIIA)
MOXET HHUITUUPOBATHCS 00JIbHBIM. Bricokuit ypoBeHb CPAP 00bIYHO ITMHHEE, YeM HU3KHH,
YTO B CYHUIHOCTH COCTaBJIsieT 00OpaTHOE OTHOIIIEHHE BJI0Xa K BbIAOXY, T.e. APRV ouenb 6in30k k
pexumy PC-IRV. Korna 0osibHO HE JBIIIUT CaMOCTOSTENBHO, 3T PEXUMBI TPAKTUUECKH
UAeHTUYHBL. [Ipy caMOCTOATENBHOM JBIXaHUU CHUXKAETCSl MOTPEOHOCTH B CeIAal[il, UMEETCS
BO3MOKHOCTb «JI03UPOBATh)» MOMOIIb anmnapara 3a cueT U3BMEHEHUS TPaJUeHTa JABJICHHN U
JUTUTEILHOCTH KaxJ0T0 13 ypoBHEW CPAP. DTo m03BOJIsS€T HCIOJIB30BATh JAHHBIN PEXUM Kak
JUTst 00ecTiedeHUsT KOHTPOJUPYEMOU BEHTHIISILIY JIETKUX, TaK ¥ 1pu oTirydeHnu ot UBJIL.

Ectb 1 HEcKoIbKO Apyras TpakToBKka pexknma APRV, cornacHo kKoTopoi caMOCTOATENbHOE
JIbIXaHHE NP IaHHOM PEXHME BO3MOKHO Ha BEPXHEM YPOBHE JaBiieHUs (HEBO3MOKHO Ha
YpOBHE JaBJICHHS cOpoca).

Pexxum, kotopsiii o6ecrieunBaeT aBa ypoHsi CPAP, HaszeiBaroT Takke BiPAP (bilevel airway
pressure). Takast abOpeBHaTypa UCIOIb30BaHa Ha ammaparax «Puritan Bennett 840», «SV 300x».

HaHHHﬁ PEKHUM MOKCET OBITH MCIIOJB30BaH JJIs1 BEHTUJIALUMU IMTAaIUCHTOB C KPUTHUYCCKUMU
COCTOAHUAMHU PA3TIMYHOI'O I'CHE3a KaK C MHTAKTHBIMH JICTKUMHU, TaK U C OIJI pa3J'II/I‘lHOI71
CTCIICHHU TAXKCCTH. HCCJ’ICI{OB&HI/IH, HAITPpaBJICHHBIC HA U3YUCHUC MCCTA U POJIN JAHHOT'O pCKUMa
B JICHCHHUH PA3JIUIHBIX (I)OpM ,HBIX&TGHBHOﬁ HCIOCTATOYHOCTH, ITPOAO0JIKAIOTCA.

BenTmisanus ¢ nByms dazamMu MoJIOKUTENBHOTO AaBICHUS B AbIXaTelabHbIX IMyTAX (Biphasic
positive airway pressure - BIPAP). B HacTosiee BpeMst 101 3T0i aOOpeBHATypOil Ha pa3HbIX
BEHTHJIATOpaX MOTYT 10/ipa3yMeBaThCs pa3iuyHble pesxxuMbl. BIPAP 6b11 cnienanbHo
pa3paboTaH, 4T0ObI 00ECIeUYUTh BCIOMOTATEIbHYIO0 BEHTHIISAILUIO C UCIIOJIb30BaHUEM Ha3aJIbHOU
WJIM OPOHA3aJIBHOM JIMLIEBOM MACKHU y MAlIMEHTOB C CHHIPOMOM COHHOTO amHo3. Pecriuparop
UMeeT CHelMaIbHbIN KilanaH, 4ToObl MOIEP)KUBATh YPOBEHb MHCIIMPATOPHOTO U
SKCIMPATOPHOTO JIaBJICHUs, KOTOPBIN 3a7aeTcst onepatopoM. Brox naunmupyercs: 00JIbHBIM
(TpurreprpoBaHHe MO MOTOKY). DKCIUPATOPHBIN IIOTOK ONPEAEIAETCS, KOTAa NHCIIUPATOPHBIN
MOTOK YMEHBIIIAeTCsl HU)KE YCTAHOBJICHHOTO MTPOU3BOIUTENIEM YPOBHS (MepeKitoueHus a3



JBIXaTEeIbHOTO UKJIA [0 MOTOKY) MITM KOT/Ia MHCTIMpaTopHas (asza IUTcs OOJIbIIe JIUMUTHOTO
BpPEMEHH, 0OBIYHO 3 C (IepeKITIOueHHE 110 BPEMEHH ).

Bentunsatopsl ¢ pexxumamu, noxoxxumu Ha BIPAP, B HacTOALIMII MOMEHT BBIITYCKatOTCS
MHOTHMH IIPOU3BOJUTENSAMU. Bce OHM MASHTUYHBI TEM, YTO ATOT PEXKUM KOHTPOJIUPYETCS
KOMIIPECCOPHOM BO3AYXOAYBKOW U 00€CIeunBaeT BEHTWISALIMIO C MOJIEPKKON JaBIEHUEM Uepe3
MacKy. OTH BEHTWJIATOPHI IPEJHA3HAYCHBI (PYHKIIMOHUPOBATH C YIETOM YTEUKH BO3/1yXa,
[I03TOMY OHM HE UMEIOT UCTUHHOIO KJIallaHa BbIA0Xa.

[MpunynurensHas MuHyTHas BeHTwsinus (Mandatory Minute Ventilation - MMV) - 310 pexxum
BEHTUJISILIUM C KOHTPOJIEM 10 00bEeMY MJIU TI0 JaBjieHHI0. B HacTosiee BpeMsi B OCHOBHOM
HCIIOJIb3YETCs JUIsl MPEKpallleHNs BEeHTUIISIHUOHHON nojiepkku. OH rapanTupyer
MUHUMAaJbHBIA YPOBEHb BEHTUJISILIUY NIPU CIIOHTAHHOM JIbIXaHUU OoJibHOTO. Onieparop, Kak
IIpaBUJIO, YCTaHABIMBAET apaMeTPbl peKUMa TaKUM 00pa3oM, 4YTOObI rapaHTUPOBaHHAS
BEHTUJISMS ObliIa YyTh MEHbILIE CIOHTAHHOW BEHTWIISIIMK OosibHOTO. ECin n3mepenHas
BEHTUJISIUS OOJIBHOTO HIXKE TapaHTHUPOBAHHOTO YPOBHS, BEHTUIISITOP A00ABIISIET
MPUHYAUTEIBHBIM BIOX, YTOOBI 3aIIUTUTH OOJIHLHOTO OT CHUKEHHSI BEHTUJISIIUU HHUKE
ycTaHoBJieHHOTO ypoBHS. Pexxum MMV npencrasnen B annaparax Drager Evita, Bear 5, Bear
1000, Engstrom Erica.

['maBHBIM HETOCTATKOM ATOTO PEKUMA SBIIETCS TO, YTO BEHTUJISATOP OIEHUBAET TOJIBKO
MUHYTHBII 00beM JpixaHusl. He yauTeiBaeTcs BO3MOXKHOCT TOTO, YTO JAbIXaTEIbHBINA 00BEM
MOXKET CHM)KATbCs, @ YaCTOTa JAbIXaHUS BO3PACTATh JJO YPOBHS, BBI3BIBAIOIIETO YCTAIOCTh
6osbHOTO. B TO %€ Bpemst MOJI octanercs Bbite 3aqaHHoTo ypoBHs. Harpumep, VT 1 1 u
gactota 100 pa3 B MHH 3KBUBAJICHTHA BEHTHJIALIMH C JIbIXaTeIbHBIM 00BeMoM 250,0 M1 1
yactoToi 40 pa3 B MuH. Eciii CpaBHUTH allbBEOJISIPHYIO BEHTHIIALIMIO B IPEACTABICHHBIX
Cllydasix, CUuTasi, 4To 00beM MEPTBOIO MPOCTpPaHCTBa cocTaBisieT 150 mil, TO B IEpBOM IpUMepe
abBEOJISIPHAS] BEHTUIISIIIUS COCTABUT 8,5 JI/MUH, BO-BTOpoM — 4,0 j1/MuH. UTOOBI TPETOTBPATUTH
YMEHbIIIEHUE JbIXaTeIbHOr0 00beMa U YBEIHMUEHUE YaCTOTHI AbIXaHUS HA ATOM PEKUME,
HE0OX0IMMO IPaMOTHO BBICTABUTH MapaMeTpPhbl TPEBOTH.

PexxuMbl MeXaHUUECKOM BEHTUJISILIUU C IBOMHBIM KOHTpOJIEM. B pexnmax ¢ IBOMHBIM
KOHTpOJIeM ObLiia c/IeJaHa MOMbITKA Pealn30BaTh BO3MOXKHOCTD YIIPABICHHS OJTHUM PEKHUMOM
KaK 10 JJaBJICHHUIO, TaK U 10 00bemMy. Oba mapaMerpa He MOTYT KOHTPOJIUPOBATHCS
OJIHOBPEMEHHO, T.€. YIPABISIOUIUN apaMeTp MPoCcTo uepeayercs. MoKHO YCIOBHO BBIJICIUTH
PEXHUMBI, B KOTOPBIX TBOIHON KOHTPOJIb OCYILIECTBISETCS B Mpe/esiaXx OJHOrO JbIXaTeIbHOTO
LUKJIA, ¥ PEKUMBI, Y KOTOPBIX KOHTPOJIUPYEMbIE TapaMeTpbl MEHSIOTCS OT IUKJIa K [UKITY. B
MepPBOM BapuaHTe, U3MepeHHe 00beMa (MM APYroi mepeMeHHOM) MOKET HCTIOIb30BAThCS IS
MIEPEKITIOUEHUS C BEHTHISIIUY C KOHTPOJIEM TI0 JTABJICHUIO Ha KOHTPOJIUPYEMYIO TI0 00BEMY
(TpuYeM 3To MPOUCXOIUT B CEpeANHE abIxaTenbHOro nukia - VAPS). Bo BTopom, kak mpaBuio,
MPOCTO U3MepseTcsi 00beM, YTOOBI U3MEHUTh HEOOXOAUMBIN YPOBEHB JaBIEHUS (B CIEAYIOIIEM
JIBIXaTETbHOM IMKIIE) ISl peKUMa ¢ KoHTposieM 1o faasieuuio (PCV, PSV).

[Momnepskka naBiieHueM ¢ obecriedeHrneM 3aaanHoro oobema (Volume-assured pressure support -
VAPS). OT0T pexxum 1o3BoJIsieT BEHTHIATOPY oOecrieunBaTh paboTy B peKUME BEHTHIISIMU C
MOJIIEP>KKOM JIaBJICHUEM HJIH K€ TEePeKIIIoYaThcs B pesiesax 0JHOTO IIMKJIA C BEHTUIIALUY C
MOJIIEP>KKOH JIaBJIC€HHEM (COOTBETCTBEHHO, KOHTPOJIMPYEMOH 110 JIaBJICHUIO) Ha BEHTUJILHIO,



KOHTPOJHUPYEeMYIo 1o 00beMy. Takum 00pa3om, 1Ba TUTIA BEHTHIISIIUU MOTYT OBITh
PCaJIM30BaHbI B MIPCACIIaX OAHOI'O AbIXaTCIbHOI'O HHUKJIA: HGpBLIfI — BCHTUJIAUA,
KOHTpPOJIMpYyCMas 110 JaBJICHHUIO, TPUTTCpUpYyEMad 0O0JILHBIM HJIH MO BpPCMCHH, OIrpaHUYCHHAs I10
JaBIICHUIO, C IEPEKITIOUeHIEM (pa3 IpIXaTeIbHOTO IIUKIIA M0 MOTOKY. BTOpO#t — BeHTHIIALMS,
KOHTpOJIUpyeMasd 1o 06T)€My, WHUIMUPOBAHHAA OO0JILHBIM M TI0 BpPEMCHH, OIrpaHUYCHHAA 110
MIOTOKY, C MEPEKII0YCHNEM (a3 IbIXaTeIbHOTO IUKIIA 10 00beMy. DTOT PEKUM HMEETCS B
anmaparax Bird 8400ST (VAPS) u Bear 1000 (pressure augmentation - PA).

JlaHHBIN peXXUM BEHTHISLIUK MOKET ObITh pealn30BaH KakK B BUJIE IPUHYIUTEIILHON
BEHTWISALIMM, TaK U CHIOHTAHHOW BEHTWIALIMM C NIOJIEPKKOM naBiieHneM. KoHnenTyaibHO ero
pa3pabaTbIBasiy, YTOOBI B OJTHOM PEXKHMME BEHTWISILIMY UCIOJIb30BATh NATTEPH MOTOKA
BEHTUJISILIUM, KOHTPOJIMPYEMOTO IO JaBJiIeHHIO (YOBIBAIOUIUI MMOTOK), C BO3MOKHOCTHIO
rapaHTUPOBAHHOM JIOCTaBKH OIPENETIEHHOro 00beMa, KaK 3T0 MPOUCXOAUT IPU 00BEMHOM
BeHTUIMK. V3HauanbHO, pexum VAPS paccmaTpuBanu B kauecTBe 3aMEHbI TPAAUIIMOHHOM
npuHyauTenbHoi BenTrsiimu (CMV -VC).

Kak y)xe ynmoMHHan0Ch, BOX MOKET OBITh HHAITUMPOBAH MO BPEMEHH WJIH YCHIINEM OOJIEHOTO.
[Tpn wHUIMAIMY BJOXA aIlliapar MbITaeTCs OBICTPO JOCTUTHYTH YPOBHS JABJICHHS TTOICPIKKH,
MIPY 3TOM HayaJlbHas CKOPOCTh MHCIIMPATOPHOTO MOTOKA OYJIET 3aBUCETh OT YPOBHSI IaBICHUS
MOJJIEP’KKH U KOHCTPYKTHUBHBIX OCOOEHHOCTEH anmapara. Jlanee ckopocTh MOToKa OyaeT
pEryJIMpoOBaThCS TakK ke, Kak U B pesxkume PSV. [Ipu qocTrkeHnn 3aJaHHOTO 1aBJIEHUS
MOAJIEP>KKH U/UJTH TIOTOKA, BHICTABJIEHHOTO ONEPaTopoM (MaKCHUMAaJIbHbIN HHCIIUPATOPHBIN
MOTOK), pECIMPATOp CPaBHUBACT (PAKTUUECKUN JIBIXaTEIbHBIN 00BEM C 3amaHHbIM. Ecin
MOJIy4YEHHBIH 00beM OOJIbIIIe 3aJaHHOTO, BEHTUJISITOP MPOJIOJDKACT U 3aKAaHUMBAET
HHCITHPATOPHYIO (ha3y MPaKTHUYCCKH B PEIKUME BEHTHIIALINY C TOAIEp kKo naienueM (PSV).
CoOTBETCTBEHHO, MEPEKITIOUEHNE Ha BBIJIOX OyIeT IPOUCXOAUTD IO JOCTHKCHHUS
OTIpeIeNIEHHOTO0 MOTOKa. JIpIxaTenbHblil 00beM OyZeT BO MHOTOM 3aBUCETh OT YCHIIHS 0OJIBHOTO
Y UMIIe/IaHCa AbIXaTeabHOM cucTemMbl. Hanmpumep, npu u3MeHEHUH YCUITUSL OOJIBHOTO
JUITUTENBHOCTh U 00bEeM BJI0OXa MOTYT Bo3pacTarh (1uki D). Ecnu ske nocraBneHHbIi 00beM npu
BEHTUJISIIIUM C TIOJJICPAKKOM TaBIEHUEM MEHbIIIE 33JaHHOT0, BEHTHIIATOP MEPEKII0YaeTCs B
PEXHUM C KOHTPOJIEM 10 00bEMY U JJOCTABIISIET HEIOCTAIOIIYIO PAa3HHUILY /10 33JJaHHOTO 00beMa,
MIpUYEM 3TO JENaeTcsl ¢ MOMOIIBI0 OTOKA, 3aaHHOTO onepaTopoM (1ukibl B u C).
EcTtecTBeHHO, 4TO B TaKOW CUTYaIlMM MOTYT YBETUYHBATHCS MHCIIUPATOPHOE BPEMS U IUKOBOE
uHCcnuparopHoe naBieHre. OOBIYHO B COBPEMEHHBIX pecupaTopax BpeMs BAOXa OTpaHHYeHo 3
C, a C IEJIbIO MPEAOTBPAILICHUSI U30BITOYHOTO JIABIICHHS B IbIXaTEJIbHOM KOHTYpPE BBICTABIISIIOT
OTpaHUYEHUE MAKCUMAIILHOTO JaBIICHUSL.

BeHTHIISIHMS IETKUX C PeTYITUPYEMbIM JaBICHHEM U ¢ KOHTpoJieM 1o o0bemy (Pressure-
Regulated VVolume Control Ventilation - PRVCV). Ilpu ycraHOBKE napamMeTpoB TaHHOTO
pexrMa orepaTop BhICTABISIET onpeeieHHbd VT, MakcUMalbHOE AaBJIeHHEe, HHCIIMPATOPHOE
BpEMsi, OTHOIIICHHUE B/IOXA K BBIIOXY U 4acTOTy. BeHTHIIATOp (hakTHUeCKH HYHKIUOHUPYET B
pexume PCV 1 npu 3TOM HENPepbIBHO U3MEPSIET I0CTABISIEMBIl bIXaTelbHbIH 00beM. [Ipn
HEOOXOIMMOCTH PECIIUPATOP MTPOrPECCHBHO YBEIHUMBACT AaBJICHHE, TIOKA AbIXaTeIbHBINA 00beM
He OyJIeT COOTBETCTBOBATH KETAEMOM BETMUMHE MITH JKe TIOKa He OyIeT JOCTHUTHYTO
MaKCHMaJbHOE JIaBlieHHUE (T.e. oKa He Oy/eT peann3oBaH Mr000i u3 BapranToB). Eciu 1ieeBoit
JBIXaTeIbHBIA 00BEM MPEBBIIICH, YPOBEHb pab0Uero JaBJICHHS CHUKACTCS. DTOT PEKUM
BEHTUJISIIMY [TPEHA3HAYCH IS TAIIUCHTOB, Y KOTOPBIX CAMOCTOSITEIBHOE [IbIXaHUE



npakTudecku otcyrcTByeT. [Ipumenenne PRVC noka3zano 00JBHBIM ¢ aCTMOM, XpOHHYECKUM
0OCTPYKTUBHBIM OPOHXUTOM, IIPU HEJAOCTATOYHOCTH CHII JUISI IBIXaHUS, OTACHOCTH BBICOKOTO
JTABJICHUS B JIBIXATEJNbHBIX MYTSX, IPU BEHTWISALMU ¢ KOHTPOJIEM IO JABJIEHUIO U

HGO6XOZ[I/IMOCTI/I YIIpaBJICHUA o0bemMoM AJI yITyqYlICHHA BEHTUIIANH. B HAaCTOAIICC BPEMS 3TOT
pexxnm peasimzoBan B anmaparax SV 300, PURITAN-BENNET 840.

[Moxnepsxka o6bemom — (Volume Support VS). Pexxum BEHTUIISIINAH C TIOIEPIKKON 00beMOM
npencrasisietr coboit pexxum PSV ¢ neneBbIM apixareabHbIM 00beMoM. Omeparop
YCTaHABJIMBAET YPOBEHb AABJICHUS NOIEPKKU U KEITAEMbIH IbIXaTeJIbHbBIN 00BbEM.
WHucnupaTtopHoe 1aBiieHUE MPOTrPECCUBHO MOBBIIIAETCS, TIOKA HE JOCTUTHET LIEJIEBOr0 00beMa
WM MaKCUMaJIbHO BO3MOXKHOTO JaBjieHus noauepxxku. Pasaumna mexay VS u PRVCV B TowMm,
4TO NpH VS MalueHT ABIIUT CaMOCTOSITENbHO. B1oX Tpurrepupyercs 1o AaBJI€HUIO WIH 10
MOTOKY, KOHTPOJIb 32 HHCIIUPATOPHOU (ha30i OCYIIECTBISETCS Tak ke, kKak u npu PSV. Mzmensis
YPOBEHB IOJIEP>KUBAIOIIETO JIABJICHUS HA BIOXE COOTBETCTBEHHO U3MEHEHHSIM B MEXAHUYECKUX
CBOMCTBAX JIETKUX/TPYIHOM KJIETKH, anmnapar MoAJepKUBaeT NPeIBAPUTEILHO HACTPOEHHbIE
3HAYEHUS JBIXaTeIbHOTO U MUHYTHOTO 0OBbEMOB JIBIXaHHs TP MUHUMAJIbHO BO3MOXHOM
YPOBHE AaBJICHUS. BApIXxaeMplil IOTOK UMEET 3aMeIAIOIIMNI Xapakrep. lHcnimpaTopHoe
JABJIEHUE KOHTPOJMPYETCS aBTOMAaTH4eCKH Mexay ypoBHeM PEEP u 10 ypoBHs, KOTOpPBIN Ha 5
cM H20 Hmxe BepxHero nmpezeina 1apieHud. B ciydae anmHoe anmapat aBTOMaTHYECKH
Bo3Bpamaercs k PRVC.

[Tokazanus kK mpuMeHEeHHIO V' S: MPU HEAOCTATKE CHJI JIsl CAMOCTOSATEIILHOTO JbIXaHUs,
HEOOXOUMOCTH MOCTOSTHHOTO U3MEHEHUS JaBJICHUS TOIEPKKH Ha BIIOXE, MPH YUTMHCHHOM
MpoIriecce OTAYYSHUs OT amnmapara, B MoCIeonepaioOHHOM TIEPHO/IE TIPH COXPAHHON
JBIXaTENBHON QYHKITUH, TIPU HEOOXOAMMOCTH YaCTUIHOM MOICPKKH JTBIXaHHUS.

5. BeIcOKOYaCTOTHAS BCHTUJISALIUSA

Cepbe3HO OTIaMYaeTCs OT TPAJAULIIMOHHOM MexaHn4YecKo BeHTwisiiuu jerkux. [Ipu BUB
4acTOTa JIbIXaHHUs BO MHOTO pa3 0oJIbIlle HOpMaJIbHON (PU3HOJOTHYECKON YacTOTHI, a
JBIXaTENBHBIM 00BEM TOPaA3I0 MEHBIIIE TPATUIITMOHHOTO JBIXaTeIbHOTO 00beMa. Briensator Tpu
ocHOBHBIX TuIa BUB.

BbIicoko4YacTOTHAs BEHTHIIAIUS C TIOJIOKUTEIbHBIM JaBienueM (high-frequency positive pressure
ventilation — HFPPV) B Goubliieii crenenn HanmomuHaeT Tpaauiponnyto UBJI. Yacrora
BapbupyeT oT 60 1o 100 B muH (1-1,7 I'1y), npixarenbHblit 00beM XOTS U YMEHbIIEH, HO 0OJIbIIE
pacuyeTHOTO MEPTBOTO MpoCTpaHCTBa. OTHO U3 MPEUMYILIECTB TAKOTO pEeXKMMa — yMEHBIICHHUE
IIMKOBOTO U CPENHETO JABJICHUS B JIBIXaTEIbHBIX MyTAX.

BricokouacToTHas nmxekinonHas Bentrisiius (high-frequency jet ventilation - HFGV)
oOecnieunBaet yactoty npubnuzurensHo ot 100 1o 600 nukinoB B munyty (1,7-10 I'y),
JbIXaTeNbHBIA 00BbeM 4acTO MEHbILIE 00beMa MEPTBOT0 MpocTpaHcTBa. Mcrnonb3yerces



CIIELIMAJIbHBIA WHKEKIMOHHBI MEXaHU3M, KOTOPBIN HAIIPABJISET CKATHIN T'a3 B HUKHUE
JIBIXATEJBHBIA IMYTH € 33JJaHHOM YaCTOTOM. DTOT METO]I BEHTUJISILIMUA HE3aMEHUM, KOT/1a
HeoOxoauMo nipoBezieHne VIBJI B yClioBUsSIX HETrepMETUYHOTO KOHTYpa (ONepaiii Ha TOPTaHu U
Tpaxee)

OOBIYHO B KIIMHUYECKOW IPAKTUKE MPU IPOBEACHUH BHICOKOYACTOTHOW OCIMILISITOPHON
Bentmwinun (high frequency oscillation — HFO) ucnions3zyercs gacrora ot 3000 o 4000 muxiioB
B MuHYyTY (50-66,7 I'nl). [IpIXaTenbHbIi 00bEM 3HAYUTEIHLHO MEHBIIE PACYETHOTO MEPTBOTO
[IPOCTPAHCTBA, MEXaHU3M, C IOMOIIbIO KOTOPOI'O JOCTUTAETCs ajdbBEOJIIPHASI BEHTUIISALMS, J10
KOHILIa HE U3BECTEH. DTOT PEKUM YHUKAJIEH TEM, YTO KaK MHCIMPATOpPHAs, TaK U SKCIIUPATOPHAs
(haza sABISAIOTCS] AKTUBHBIMHU.

HewnnBa3uBHast BEHTUIISALUS Yepe3 JIMLEBYIO (CIIEHUANbHYI0) MacKy BCE Yallle UCIOJIb3YeTCs IS
ITOJUICPKKH JIBIXaHUSI IPU XPOHUYECKOM JBIXaTEIBHON HETOCTATOYHOCTH, & TAKXKE IPU
HEKOTOPBIX OCTPBIX cUTyanusax. [Ipy npaBuiabHO BIIEPKaHHBIX NTOKA3aHUAX HEMHBA3UBHBIC
METO/IbI MOT'YT YCTPAHUTh MOTPEOHOCTh B UHTYOALIMH, TOMOYb U30€KaTh Pa3BUTH
Ha30KOMHUAIBHON HMHPEKIUU U JPYTUX OCJIOKHEHUH CO CTOPOHBI IbIXaTeNbHBIX TyTEH.

HenHBa3zuBHas BEHTUIISALNS UMEET U P BAXKHBIX OrpaHUdYeHUi. Ee Henb3sl NprUMEeHUTh Y
BO30YXKJCHHBIX UM KOMAaTO3HBIX OOJIbHBIX, Y AIIUEHTOB C YCUJIIEHHON CeKpenneid MOKPOTHI, C
HECTaOUIIbHOM reMOIMHAMUKOM HITM YpE3MEPHBIM OKUPEHHUEM.
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