®EJIEPAJILHOE TOCYJAPCTBEHHOE BIO/)KETHOE OBPA30BATEJIBHOE
YUPEXXJIEHWE BBICIIIET'O OFPA3OBAHUS
«KPACHOSIPCKUI IT'OCYJJAPCTBEHHbBIN MEJULIMHCKUIA
YHUBEPCUTET UMEHU I[TPO®ECCOPA B.®. BOMHO-SICEHELIKOI'O»
MUHUCTEPCTBA 3/IPABOOXPAHEHIS POCCUNCKOU ®EJIEPALIUN

Kadenpa Anecresuonoruu u peanumaroioruu UI1O

Pedepart Ha Temy:

«Pexumer UBJI»

Bemmosann: opaunatop 1 roga
kadenpsl anectesnonoruu U peannmaroioruu UI1O

Kazannes [laBex AiekceeBuy

Kpacnosipck 2023



IL1an

BBenenue

Knaccudukanus pe:xxuMoB BEHTUIISIINAH.

BeHntunsnusa no KOHTpOIIO.

Mexannueckas BCHTHIIALIUA.

HpI/IHy}II/ITCJII)HaSI BCHTUIIALIUA.

BricokouacToTHas BCHTUIIALIUA.

Cnucok nmuTeparypsl



Bsenenue

HckyccTBeHHass  BeHTWISUsA ~ JIETKUX — obOecreynMBaeT  ra3oo0MeEH MEXIY
OKPY)KAIOIIUM BO3AYXOM (WJIM CHEUHUATBHO TOJAOOpPaHHOW CMEChI0 Ta30B) H
aJIbBEOJIAMU JIETKUX.

CoBpeMeHHbIE METO/Ibl UCKYCCTBEHHOW BeHTUWIISIIMY jerkux (VMBJI) MoxkHO ycin0BHO
paszenauTh Ha NpocThie W ammapartHbie. [IpocTble MeToabl OOBIYHO MPUMEHSIOT B
DKCTPEHHBIX CUTyaLUAX.

AnmnapaTHble MeTOJbl (C TOMOIIBIO CIEUUATIBHBIX aNMapaToB-PECIUPATOPOB)
OPUMEHSIOT Tpu HeoOxomumocTH anutenbHod MBJI (0T HECKONBKMX YacoB 10

HCECKOJIBKHNX MCCALICB )41 JaXKe HGT) .



1. Knaccudukanus pe:kuMoOB BeHTUISILINH

B oTedecTBeHHON nMTEpaType MPUHATO AeAuTh pexumbl MIBJI Ha nBe Oomnbiine
IPYHIBL: a) KOHTPOJIUPYEMYIO U 0) BCIOMOTaTENbHYIO BEHTHIISLIUIO JETKHUX.

Kontponupyemass UBJI — 310 monnas 3ameHa (yHKUMU Jerkux (oOecriedueHue

JIOCTaBKM Ta30BOM CMECH B JbIXaTelIbHbIE IMYTH) anmapaTHbIM JpixaHueM (CMV,
AssistCMV).

Bcenomorarensnas UBJI (BBJI) — 3To momosiHuTeNnbHAs anmapaTHasi BEHTUIISIIUS
JIETKUX MPU COXPAHEHUH CITOHTAHHOTO JIbIXAHHUS.

Takum oOpazom, npu koHTponupyemoir MBJI GonbHONM camMOCTOSITENHHO HE
JBIIINT, MPUYEM €ECIM BCE-TaKU TPUITEPHBI MEXaHU3M HCIIOJIb3YyETCA, TO Ha
KaXIyI0 MOMBITKY OOJBHOIO amnmapar MoJaeT BAOX C 3aJaHHBIMH NapameTpaMu
(npunyautensHbiit BoX). [Ipu BcmomorarensHoit UBJI Hapsigy ¢ omnpeneneHHbIM
KOJIMYECTBOM NPHUHYJIUTENBHBIX BAOXOB OOJBHOW HMMEET BO3MOXHOCTH JBIIIATH
CaMOCTOSITEIIbHO, WJIM JK€ almapar NOAACPKUBAECT CAMOCTOSTEIBHOE JIbIXaHUE
uHBIM 00pa3om (PSV).

B cooTBeTcTBHE ¢ ApyruMHU KiaccH(PHUKAIUSAMU, IO TEPMUHOM BCIIOMOTATEIbHAS
MOHMMAIOT BEHTHIALIMIO, KOTJa KpUBas JABJICHUS Ha BIOXE IMOAHMMAETCS BBIIIES
0a30BO¥ JIMHUH (CO3/IAETCS TIOJIOKUTEIBHOE JTaBIICHUE B IBIXaTEIBHBIX ITYTSX), T.C.
pecrupaTop paboTaeT Ha OOJIBHOTO M BBIIMOJHSIET XOTS ObI 4aCTh Pa0OTHI JbIXaHHUS.

TepMuHBI CIIOHTAHHBIM WM TPUHYAUTEIBHBIA BJAOX YacTO MCIOJB3YIOTCS IS
omHMCcaHus crocoba oOecreueHrus BIOXa MPU IPOBEACHUU BCIIOMOTATEIbHOMN
BeHTWIAMHU. [Ipu CIIOHTAaHHOM NBIXaHWW BAOX WHHUIIMUPYETCS W 3aKaHIMBACTCS
namueHToM. MHorma W3MEHEHHMs IOTOKa WM JIaBJIC€HHUS  0O0YCIJIOBJICHBI
XapaKTePUCTUKAMU JIETKHX OonbHOTO. Hampumep, mpu BEHTHIAIUH JIETKHX C
nojaep ko nasiaeHuem (PSV) nepexiroueHre Ha BBIJIOX OCYIIECTBIISIETCS TOTJA,
KOTJla MHCIIUPATOPHBIN MOTOK CHUXKAETCS O OINPEICICHHOI0 3HAYEHUSI B MOMEHT,
KOrja TaIlMeHT coOWpaeTcs 3aKOHYMTh HWHCIHUpATOpHYy (a3y. BeHtmisiTop
(UKCUPYeT 3TO U B COOTBETCTBHHM CO CBOCH IMPOrpaMMON IPEKpamaeT JO0CTABKY
raza O0ospbHOMY. PeanbHO Mmojiydaercsi, YTO MMEHHO OOJBHOM MpEKpallaeT BIOX.
Taxum oOpazom, BIOX C TOJICPIKKOU JTABIICHUEM CUYUTACTCS CIIOHTAHHBIM.

[IpunyauTenbHble  BAOXUM  JUOO  MHULMHUPYIOTCS, JUOO  3aKaHYMBAIOTCA
BEHTWIATOpOM. Hampumep, ecnu anmapaT Npekpamaer WHCOUPATOPHBIM MOTOK



MIPU JJOCTaBKE OMPE/ICICHHOr0 00beMa (BEHTUJIISILIUSI, KOHTPOJIUpYyeMasi 1o 00bemy)
WU BJOX HAYMHAETCS MO MCTEUEHUM OMPECICHHOTO MPOMEXKYTKa BPEMEHU, ATOT
BJIOX pacCMaTPUBAETCS KaK MPUHYIUTEIIbHBIN.

Kaxnaplii pexkuM BEHTUJISILIMM MOXKHO AUGP(EPEHIIMPOBATh MO KOHTPOJIUPYEMOMY
napaMeTpy M MNPUHLUIY TepekitodeHus (a3 apixaTenpbHOro nukia. Hampumep,
pexuMm IMV mtoc PS crnenyeT onucaTh CaeayronuM 00pa3om:

- OPUHYOUTENbHBIA  BAOX HMHULUUUPYETCS 1O  BpPEMEHH, OOBEM/TIOTOK
yIOpPaBIsEMbIM, OIPAHUYEHHBIM MO MOTOKY, a MEPEKIIYEHUE C BAOXa Ha BBIIOX
OCYIIECTBIISIETCS 110 BPEMEHHY;

- CIIOHTAHHBIN BAOX ABJICTCA KOHTPOJIMPYCMBIM 110 HABJICHWIO, MHUIIUHUPYCMbIM
M0 AAaBJICHHUIO, C IICPCKIIIOUYCHHUEC C BA0XA HA BbIAOX I10 ITOTOKY.

I[aHHBII‘/JI IMPUHOUIT  TTO3BOJISICT  OXAPAKTCPU30BATHL  IMPAKTHYCCKU BCC  HaA
CGFOJIHSIIIIHHIZ ACHBb UCITIOJIb3YCMbBIC PCIKMMbI BCHTUIIALIUH.

2. BeHTRISIUA 10 KOHTPOJII0

Bentunsanusa nerkux ¢ kontposieMm no aasineruto (PC) tpeOyer, uToOBl omepatop
YCTAaHOBUJI ~MaKCUMajbHOE€ HWHCHHUpaTopHoe jgaBieHue. OCHOBHas  IEJb
pecriparopa B 3TOM CjlydYae - JOCTUTHYTh M YACPKHBATh 3aJaHHOC JIaBJICHUE B
TEUCHUE ONpPEACICHHOr0 BpeMeHH. HadaibHBIM MOTOK Ta3a MpU 3TOM JIOBOJBHO
OOJIBIIION, TIOCKOJIBKY PECIHPATOp MBITACTCSA JOCTHUTHYTH 3aJIaHHOTO JIaBJIICHUSI.
Kak Ttompko mens (3aaHHOE MaBJICHWE) JOCTHUTACTCS, IMOTOK Ta3a CHHKACTCS
(yOBIBafOIIMK IMOTOK). DTO MPOUCXOJUT OO TEX IOp, TOKAa HE 3aKOHYUTCS
uHCTIUpaTopHas Qasa.

NHcnimpaTopHbIN MTOTOK, T€HEPUPYEMBIA BEHTUIATOPOM, 3aBUCUT OT HECKOJIBKHX
¢daktopoB. OMWH U3 HUX — BBHIOPAHHBIA ypOBEHb JaBicHUS. UeM OH BBIIIE, TEM
BBIIIIC TPAJMCHT JIABJIEHUS B JABIXaT€IbHOM KOHTYpPE U, COOTBETCTBEHHO, CKOPOCTH
notoka. Jlpyrue QakTopbl BKIIOYAIOT B €e€0f HCMOIB3YEMBIH aJTOPUTM
TEHEPUPOBAHUS IIOTOKA M YNPABICHHUS JABJIICHUEM, TaK K€ KaK M JIETOYHO-
TOPaKAJIbHBIA KOMIUJIAWHC W CONPOTUBIIEHUE JbIXaTeNbHBIX myTel. IlatTepH
M3MEHEHHUSI WHCIUPATOPHOTO TIOTOKAa B TpadWuecKoM BHJIEC MPEACTABISIET COOO0M
AKCMOHEHIMATBHO YOBIBAIONIYI0 KPUBYIO. DTOT MATTEPH SBISAETCS Pe3yJIbTaToM



YMEHBIIICHUS TpaaueHTa AaBICHUS MEXIY BEPXHUMH JbIXaTCIBHBIMU MYTIMU U
JIETKUMHU, KOTOPHI BO3HHUKACT OJHOBPEMEHHO C HAIOJHCHHEM JIETKUX |
BEIDABHUBAHUEM JABJICHHUS MEXKIY JBIXaTCIIbHBIM KOHTYPOM U JICTOYHBIMHU
CTpyKTypamu. JIpIXaTenbHbII 00BEM TaKKe 3aBHUCUT OT HECKOIBKUX (PaKTOpPOB,
TJIaBHBIM 00pa3oM OT MEXaHHYECKHX XapaKTEPUCTHK JIETKUX (PacTSKUMOCTh H
COTIPOTHUBIICHHE).

HOTGHHI/IaJ'IBHBIMI/I npenuMymeccTrBaMu BCHTUJIAIIHUH, KOHTpOHpreMOﬁ I10
HaBJICHUIO, 110 CPABHCHUIO C OOBIYHBIMH 0OBEMHBIMH MCTOAaAMU ABJIAIOTCA .

- Oonee OBICTPHIA MOTOK HAa BIOXE, KOTOPbIM oOecrieunBaeT JIyYIIyIO
CUHXPOHHU3AIIHIO C allllapaToM U CHUKCHHE TeM CaMbIM PaOOTHI IbIXaHUS;

- paHHEe MAaKCHMaJIbHOE pa3dyBaHHE allbBEOJ, OOECIeUYHBAIONISe JTYUIITHMA
ra3oo0MeH;

- TydIliee pacIpaBlieHuE paHee aTeJIeKTa3uPOBAHHBIX ATbBEOI;
- BO3MOYKHOCTh MCIIOJIb30BaHMSI B YCIIOBUSAX HETEPMETUYHOTO KOHTYPA;
- npodunakTuka 6aporpasmel ipu UBJI.

Bentunsiuusa Jerkux, KOHTpPOJUpyeMas MO AAaBICHHUIO, WHOTJA HCIONb3YEeTCs C
oOpaTHbIM OTHOIICHHEM BpeMeHnun Baoxa W Beigoxa (PC-IRV). B HekoTopsix
cutyarusax (OIUI) ucnosnb3zoBaHre MHBEPTUPYEMOI'O OTHOIIEHUS BJI0XA K BBIAOXY
OPUBOIUT K YJIYUYIICHUIO Ta3000MeHa, IMO-BUAUMOMY, 3a CUET YIY4IICHHS
pacnpeneneHusT BEHTWISIIUM M PACHpPaBICHHS KOJIAaOMPOBAHHBIX albBEON Ha
¢doHe 6oJiee BBICOKOTO CPEAHETO JTaBICHUS

IIpu mpoBeneHnn BeHTUISANHH ¢ KOoHTposieM 1o oobemy (VC) Tpebyercs, 94ToObI
OMepaTop YyCTAaHOBWJ 3aJlaHHBIA  JbIXaTeNbHBIM 00BeM. OOBIYHO TaKke
YCTaHABIIMBAETCS YaCTOTA JbIXATEJIbHBIX [IUKIIOB, BPEMS BJ0XA U MOTOK (BKJIIOYas
dopmy motoka). [Ipu uUCmoNb30BaHUU ATOTO PEKMMa JABICHUE B JbIXaTEIbHBIX
MyTSAX 3aBUCUT B MEPBYID OuYepeb OT MEXAaHWYECKUX XapaKTEPUCTUK JIETKHX
6ompHOTO0. OO0BEM, MMOAABAEMBIM B JIETKHE, OOBIYHO OCTAETCA TOCTOSHHBIM.
[ToaToMy Takyr0 BEHTWJISIIMIO BBITOJIHO MCIOJIb30BaTh, KOT/1a BaKHO OOECIIEUUTH
ctabunbHbii VT u  PCO2. IlpuHOIMOUAIBHBIM HEJAOCTAaTKOM  OOBEMHOM
BEHTWJISIIUM  SIBJIISIETCS. ~ BO3MOXKHOCTb ~ Pa3BUTHSL  BBICOKOTO  IHUKOBOTO
albBEOJISIPHOTO  JABJICHHMS] W PErMOHAIBHOTO  MEPEPaACTSHKEHUS]  JIETKHUX.



XoTsi wWMeeTcs JOCTaTOYHO MHOTO CBEJASGHMM OTHOCHTEIBHO BO3MOXKHBIX
MPEUMYIIECTB PEXKHUMa C KOHTPOJEM MO JaBJICHUIO (OCOOCHHO MpU TSHKEIOM
MapeHXUMATO3HOM TOBPEKICHUU) Tepel] BEHTWISIUEH, KOHTPOJIUPYEMOH MO
o0beMy, J0Ka3aTelbCTB O BIUAHUM BBIOOpAa peXKUMa Ha UCXOJ JICUCHUS Ha
CEeTOJHSIIHUN  JIeHb HeT. bBOJBIIMHCTBO OOJBHBIX MOTYT  PaBHOIIEHHO
BEHTHJIMPOBATHCS C MCIOJIb30BAHMEM KaK OJIHOTO, TaK U JPYroro pekuma, eciu
HEMPEPHIBHO MOHUTOPUPYETCS TAaKOM IMOKa3aTelib, KaK MUKOBOE aJIbBEOJISIPHOE
naeneHue (naBneHue 1ato), VE, cuaxpoHuzaius apixanusi 00JIbHOTO U paOOThI
BEHTUJIATOPA, TA30BbI COCTAB KPOBU U JIP.

[Ipu 0OBEeMHOW BEHTWISIIIMM TaKXKE MOXKHO HCIOJIb30BaTh WHBEPTHPOBAHHOE
COOTHOIIICHHE B/IOXA K BBIOXY, IPUYEM YAJIWHEHHE HHCIIUPATOPHOU (Pa3bl MOKHO
o0ecrneunBath 3a cyeT Ju00 3aMeIeHHs TOTOKa, JIMOO YCTAaHOBKH May3bl BIOXA.
CpenHee mHaBieHHWE 3a JBIXATENbHBIM [HKI TPH STOM MOXKET CYIIECTBEHHO
pasnmuathes. Ha cpeqHee v MUKOBOE TaBIICHUE B JBIXaTEIBHBIX MyTAX OKa3bIBAaeT
BIUSIHUE Takke M (opmMa TMOTOKa B HWHCIHUpaTopHyr ¢azy (pammooOpasHas,
IpsAMOYTOJIbHAA U JIp.).

HekoTopble pecrupaTophl MPEAaraloT BO3MOXHOCTb MPOBOJNTH BEHTHJISIIAIO C
neproandeckoir mogaueil (1 ma 100 mpUHYAMTENBHBIX BIOXOB) YBEIUYEHHOTO
Baoxa (Sigh volume). Muenus o006 HCIONB30BAHMKM TAaKOro MaHEBpa
NpoTHBOpeYrBbIe. Ileproandeckas Mojgada OOJBIIOTO JbIXaTEIBHOTO — BIOXA
MOKET MPUBOJIUTH K PACIPaBICHUIO aTEIIEKTa30B M B TO K€ BPEMs K CO3IaHHUIO
HEXKEJIATEIbHOTO BBICOKOTO MHUKOBOTO aJIbBEOJIIPHOTO JIABJICHHUS.

3. Mexaun4eckasi BeHTHJIS U

Kontpommpyemass mexannueckass BeHTwirsnus Jjerkux (Controlled Mechanical
Ventilation mim Continuous mandatory ventilation - CMV). Ilox 3tuM TepMuHOM
MOHUMAIOT TIOCTOSHHYIO TPUHYIUTEIbHYIO BEHTHIAIHMIO, KOHTPOJIUPYEMYIO IO
00BeMy (TMOTOK/BpeMsi), C NBIXaTEIbHBIM ITUKIOM, WHUIIUUPYEMBIM IO BPEMEHHU.
TpanuumonHo, ucnons3ysa adopesuarypy CMV, wame mnojapasymMeBarOT MUMEHHO
00BEMHYIO BEHTWISIIIUIO, XOTS MOCTOSTHHAS MPUHYIUTEIbHAST BEHTHIISLINAS MOYKET
MIPOBOJIUTHCS U B BApHAHTE C KOHTpOJieM 1o aasiieHuio (CMV-PC).

Jlpixanue  OOJBHOTO B OTOM  CHUTyallMd  TIOJHOCTBIO  KOHTPOJIHPYETCS
BEHTUJISITOPOM, IIO3TOMY CaM TIAlIMEHT HE MOXET HWHUIHMUPOBATH paldoTy



pecrinparopa. B 3aBHCMMOCTHM OT NPOM3BOJAWTENEH M THUIA PECIHUPATOpPA ITOT
PEXKUM MOXKET Ha3bIBaThCA NO-pa3sHOMY - "BEHTWJISALMS, KOHTPOJIMpYyeMas IO
o0beMy", "MOCTOSIHHASI TPUHYAUTENbHAS BEHTUIISALUA JIETKUX", "KOHTPOJIUPYEMbII
pexuM" u ap.

Kontponupyemass MexaHudeckas BEHTWISIIIUS JIETKUX HE TapaHTUPYET, YTO
MAIUEHT HE TOMBITACTCS CAMOCTOSTENBHO JblaTh. OTHAKO BEHTUIIATOP HE OyIeT
OTBEYaTh HA TMOMBITKA OOJILHOTO, TaK KaK YyBCTBUTEJIBHOCTh €ro OTKJIIOueHa. B
TaKOW CUTyalluM TMATTEPH BEHTUJISIIUU CTAHOBHUTCS ACCUHXPOHHBIM: OOJbHOMU
NBITACTCS  CAejaTh BIOXOB OOJbIE, HYEeM BEHTWIATOP UX oO0ecreunBacT.
HeBo3MOXKHOCTh TOJYYUTh BIOX IO TpeOOBaHMIO BEAET K OECIOKOMCTBY
00JBLHOTO0, 3aJIeP>KKE YIIIEKUCIIOTO ra3a, yBeJIUYeHUI0 padboThl Jbixanus. [loaTomy
OOJIBIIIMHCTBO COBPEMEHHBIX PECIUPATOPOB MPHU TMPOBEACHUM MPUHYAUTEIHLHON
00bEMHOM BEHTWJISILIMM BCE K€ TPEAYCMaTPHUBAET HCIOJIB30BaHUE TPUTTEPHOTO
MEXaHu3Ma.

BcmomoraTenbHas/KoHTpoupyeMass MexaHudeckass BeHTwsanus (AsSiIStCMV).
OTOT PEeXUM XapaKTEPU3YeTCs KaK IMOCTOSHHAS TMPUHYAUTEIbHAS BEHTHIISAIIMS,
KOHTpOJIUpyeMas 1o 00beMy, TpUrrepupyemas o AaBieHHIO (110 MOTOKY) WU 10
BPEMEHH, C TMEpeKIoYeHueM (a3 IbIXaTeIbHOr0 IUKJIA MO BpeMeHH (00BeMy).
MuHuManbHO HE0OXOoAMMash 4YacToTa W JAbIXaTeNbHBIH O0BEM B 3TOM pEXKUME
3aaTes oneparopoM. MucnupaTtopHas ¢da3a MHUIMUPYETCS OOJIBHBIM, MPUYEM
Ha Ka)IyI0 MOMBITKY MOJAETCA 3aIaHHbIN AbIXaTeNbHbIH 00beM. [Ipu oTcyTcTBUM
CaMOCTOSITEIIbHBIX MOMBITOK OOJIBHOTO ammapar MOAAaeT 3aJaHHOE KOJIWYECTBO
anmapatHeiX BIOXOB ("'Tpurrepupyemsbix 1o BpeMeHu'"). EnMUHCTBEHHash pa3HUIIA
mexxay CMV u AssistCMV B ToMmM, uTo omepaTop HOKEH YCTaHOBHUTH
YyBCTBUTEJIBHOCTh TPUTTEPA JIETKUX.

4. llpuHyANTEIbHAS BEHTWIALMS

[MpunyauTenbHas BEHTWISIIMS, MHUIHHpyemas mnarueHtoMm (Assisted mandatory
ventilation - AMV). JlaHHbIi pe)XUM BEHTUJISAIUHU MTOJAET 3aJaHHBIA JbIXaTCIbHBIN
00BEM TIPU KKIOW JABIXaTEIHHON MOMBITKE OOJBHOT0. DTOT PEKUM OTIHYASTCS OT
AssSistCMV  orcyTcTBHEM — 00sI3aTENIBHBIX  (TPUTTEPYEMBIX IO  BpPEMCEHH)
anmapaTHeIXx BAOXOB. CIOHTaHHOE JbIXaHHWE B JaHHOM pPEXKHAME TaKXkKe



HEBO3MOXHO. AMV npumeHsieTcst B ciayyasx, Korjia HeoOX0AUMO MPOTE3UPOBATH
(PYHKIMIO BHEIIHETO JIbIXaHUS Y NAl[MEHTOB, HAXOASIIMUXCS B CO3HAHUU.

BenTusinms, koHTposupyemas o aasienuio (Pressure control ventilation - PCV).
OO6b1yHO 3TOI a00peBUaTypoil 0003HAYAIOT PEKUM MMOCTOSIHHONW MPUHYIUTEIBHOM
BEHTWISIIUU JIETKUX, KOHTPOJUMPYEMOM IO JABJICHHUIO, C MHHUIMALMEH BIOXa IO
BPEMEHHU M C MEPEKIIOYEHUEM C BJIOXa Ha BBIIOX Takke Mo BpeMeHu. [Ipunimn
paboThl pecnupaTopa B 3TOM pEeXHMME ONHMCAH B Haudaje pazgena. Omeparop
yCTaHABIIMBAET JKejlaemMoe JaBieHue. JlocTaBisieMblil AbIXaTeIbHBIH 00BEM
U3MEHSIETCSI B COOTBETCTBMM C  MEXAaHMYECKUMHU  CBOMCTBAMM  JIETKHX.
[IpyHIMNIHATBHBIM MEXaHU3MOM IEPEKITIOUEHUsI Ha BBIIOX sBisieTcs: Bpems. Ecnu
JIETKUE HAMOJHSIOTCS, U MOTOK MPEKpaIlaeTcs 10 OKOHYaHUs 3a/JaHHOTO BPEMEHU
BI0Xa, 00pa3yeTcs WHcnupartopHas mays3a. Pexxum PCV noctyneH B TeueHue
MHOTHX JIET, 0COOCHHO HIUPOKOE PAaCIpPOCTpaHEHUE OH MOJYUYnI B HEOHATOJOTUHU B
couetanuu ¢ IMV. B coBpemeHHBIX ammaparax, Kak HpPaBWIO, HCIOIb3YETCS
PEXHUM C KOHTPOJIEM MO JIaBJICHUIO, TPUTTEPUPYEMBIN MO BPEMEHH, MO JABICHUIO
WIH TI0 TIOTOKY, C TaUM-IIMKJIMYECKOW CMEHOM (ha3 AbIXaTENbHOrO IIUKJIA B PAMKax
CUHXPOHHM3MPOBAHHOW mepeMexaromei BeHTwsiiuu Jerkux (SIMV wmu PC).
Kpome Ttoro, B komOunamuu ¢ pexxkumoM SIMV (PC) mokeT HCIOIb30BaThCS
nojnepkka gaeiaenueM (PS) mis cnonTanHoro apixanus. PCV, kak pexum
nocrostHHoi npunyautenabHor Bentwssnuu (CMV-PC, PC-IRV), wucmonb3yetcs
IPU TSKEJIOM MOBPEKIACHUH JIETKUX.

[Tepemerxaromiass npuHyaAUTENbHAas BeHTHIALUA jerkux (Intermittent Mandatory
Ventilation - IMV). B stoM pekuMe BEHTHJISATOP Ja€T BO3MOXKHOCTH OOJBHOMY
IBIIIATh CaMOCTOATEIBHO, HO MEPUOJUYECKH (C 3aJaHHOW 4YacTOTOW) IoaacT
NPUHYIATEIbHBIE BIOXU. [IpW OTCYTCTBHM JBIXaTEIBHBIX TIOMBITOK OOJBHOTO
pexuM IMV unentnuen CMV. HYactoTra NpUHYAUTENBHBIX U CHOHTAHHBIX BJOXOB
J0JKHA OBITh TOJI00paHa TakuM 0O0pa3oM, YTOOBI B CyMME€ CO CIIOHTaHHBIMU
BJIOXaMH OOECIEYUTh HOPMAIBHYIO BEHTWIAIMIO. M3HAaYaabHO 3TOT PEXKUM
MpeIHa3HAYAIICA JJIsl OTIIY4YEHUsI OOJBHOTO OT PECIUpPATOpa.

KoMmOuHanus CnoOHTaHHBIX M NPUHYIUTEIBHBIX BIOXOB OOECHEYMBACT JY4YIIUN
oOIuii mMaTTepH BEHTWIAIMH, BO MHOTHX CIydasx OTHAJaeT HEOOXOAMMOCTH B
penakcanuu U cenauuu. [[puHyAUTENbHBIE BIOXU SIBISIOTCA KOHTPOJUPYEMBIMU
mo o0BeMy WIM TO JaBIEHUIO, TPUITEPUPYEMBbIE IO BPEMEHH, a TaKXKe C
MEePEKIIIOUeHUEM BI0Xa Ha BBIIOX MO BpeMeHH (00bemy). ClIOHTaHHbIE BIOXH, KaK
MPaBUJIO, SIBIAIOTCA KOHTPOJHUPYEMBIMU MO JIaBICHUIO, TPUTTEPUPYEMBIMU MO
JABJICHUIO WJIM TOTOKY, C T[EpPeKIOYEHUEM 1HUKJIa 1O  JIaBJICHHUIO.



[IpeumymectBamu  gaHHoro pexuma nepex CMV  gBisoTCA  ynydlIEeHUE
HAaIllOJIHEHUS  MPAaBOro  JKeIyAo4yka (32 CYET  CHW)KEHMS  KOJMYeCTBa
IIPUHYAUTENBHBIX  BIOXOB, MPH KOTOPBIX BHYTPHUIUIEBPAIBHOE JIABJICHUE
CTAHOBUTCSI  MOJOKUTEIBHBIM), BO3MOXHOCTh KOHTpoJsiss pabouero PaCO?2
nanueHToM ¢ XOBJI, nyumas BeHTWISIIMA Oa3alibHBIX CETMEHTOB JIETKUX U
HopMasu3anyst V/Q oTHOLICHHS TPU CIIOHTAHHBIX BJIOXAX.

K HemocrarkaM »TOro pexxuma MOKHO OTHECTHM OTCYTCTBHE CUHXPOHU3ALUU
JbIXaHUsI OOJBHOTO M MPUHYAUTEIBHOM BEHTUJISILUU PECHUPATOPOM, YTO MOXKET
OPUBECTH K HECOBMAJCHUIO (a3 JbIXaTEeNIbHOTO IMKJIa OOJIBHOrO W ammapaTta u
CO3JaHHUI0 BBICOKOTO JaBJIEHUS B KOHType. VcHoab30BaHHE OIpPaHUYECHUS
MAaKCUMAaJIbHOTO JaBJEHUS W NPUHYJIUTEIBHOW BEHTWIAILMU C KOHTPOJEM MO
JABJICHUI0 TOMOTraeT u30eXaTh BBICOKOTO  albBEOJSIPHOTO  JAaBICHUS U
nepepactskeHus jJerkux. MemnonszoBanue IMV MoxkeT ObITh CBSI3aHO C OOJBIION
paboToil OGOJBLHOTO MO O00ECIEUEHUIO CaMOCTOATENBHOTO [bIXaHusd. Ammapar
JOJIKEH CO3/1aBaTh MHCIHMPATOPHBIA MOTOK HE Huke 90 JI/MUH nIJis TOro, YTOOBI
yIIOBJIETBOPUTDH MOTPEOHOCTH OOJIBLHOTO B MMKOBOM MHCIIUPATOPHOM MOTOKE.

CUHXpOHH3UpPOBAHHAS niepeMerxaromniast NPUHYTATETbHAS BEHTWISALINS
(Sinchronized intermittent mandatory ventilation — SIMV). SBnsercs, moxanyi,
OJTHUM W3 CaMbIX MOIYJISPHBIX PEKUMOB M TMPEACTABISET cOO0H MOIU(DUKAINIO
IMV. KonndecTBo MpUHYAUTEITHHBIX BIOXOB TAaK)KE BBICTABIIETCS OINEPATOPOM,
IpyA 3TOM OHH MOTYT WHUIIMHPOBATHCS OONBHBIM B TpEleiIax TaK Ha3bIBAEMOTO
TPUTTEPHOTO OKHAa. VHBIMH CIIOBaMH, TMPUHYIUTEIbHBIC BIOXU IOJAIOTCS HE B
CTpOTO TIOJIOKEHHOE BpeMs, a BO3MOXEH JAped(d Mo BpeMeHH B TMpeneiax
TPUTTEPHOTO OKHA C IIEJBI0 CHHXPOHHU3AIMU C CAMOCTOSTEIBHBIM JIBIXaHHEM
O6onpHOTO. Ha ammaparax pa3mep TpUTTEPHOTO OKHA 3aBHUCUT OT JUITMTEIHLHOCTH
HMHCIIUPATOPHOM (ha3bl MM BCero apixareiabHoro mukia (SV -900, SV-300, Bird-
8400). IlpuHynuTeNbHBIE BIOXH OOBIYHO TPHUITEPUPYIOTCSA IO TMOTOKY WM TI0
nasiaeHuto. Ecnu camocrosiTenbHOE AbIXxaHuE OOMBHOTO MO KaKON-TMO0 MpUYuHE
MPEeKpaIaeTcs, BEHTWIATOP OOECIEYMBACT BEHTWISALUIO, TPUTTEPUPYEMYIO TI0
BpPEMEHU.

Taxxe xak u pu IMV, npuHyAUTENbHBIE BIOXHA MOTYT OBITH KOHTPOJIHPYEMBIMH
6o mo oO0wvemy, b0 1o naeineHuto. Kpome Toro, (aza camocTOSTETHHOTO
JBIXaHUS MOXKET 00eCIIeYNBAThCS B PEKUME MOICPKKH aBicHueM (PSV).

JIaHHBIN pEKUM BEHTWIALIMU MOKET HCIOJIB30BATHCS MPAKTUYECKH TMPHU JIIOOOH
dbopme AbIXaTENbHOM HEJOCTATOUYHOCTH, a TaKXKe IMpPU IepeBojie OONbHBIX Ha



caMocToATeNnbHOE abixaHue. [lepen mOCTOSHHON NPUHYAUTEIBHON BEHTWISALMEH
SIMV moxet 001a1aTh CIeAYIOMNMU TPEUMYIIECTBAMU:

- KOM(l)OpT 6OJIBHOFO, YMCHBIHICHUEC JO3bI UJIM OTMCHA CCAATHBHLBIX IPCIIapaTOB U
MHOPCIaKCAHTOB,

- IpeA0TBpalleHre aTpopuun AbIXaTeIbHON MYCKYJIaTyphl;

- COXpaHEHHE TOHyca JuadparMbl TpU TKEIOM MOBPEXKICHUU JIETKUX
CIOCOOCTBYET MOJACPKAHNUIO BEHTHIIALIMOHHO-TIEP(Y3MOHHBIX OTHOILICHU;

- BOBMO>XHOCTB ITOCTCIICHHOI'O CHHUKCHU A peanpaTopHof/'I MMOAACPIKKH.

K HCAOCTATKaAM ITOT'0 PCKHUMA MOKHO OTHCCTU YBCIIMYCHUC PUCKA 3aACPIKKHU CO2,
YBCIIMYUCHUC pa6OTBI AbIXaHUA U OP.

Bentunsiius nmoamepskkoi nasiaerueM (Pressure support ventilation - PSV). Dtor
PEKUM BEHTHIIALUHN ABISETCS (OPMON BEHTUIISAIUU C KOHTPOJEM IO IaBJIEHHUIO.
WMunnpanus Baoxa mOpd PSV  IpOMCXOOWT IO [aBIECHHIO HWJIM II0 IOTOKY,
nepekroueHue (a3 ApIXaTeTbHOTO IIUKJIA OCYIIECTBIISETCS MO TOTOKY.

BonpHOM M0KeH MHUIMUPOBATHh WIIM 3alyCKaTh KaXIbIH BIOX MyTEM CHIKEHUS
JaBJICHUS WJIM MOTOKAa B JBIXaTEJbHOM KOHTYpE Ha BEIMYUHY, KOTOpasi OOJbIle
YCTaHOBJIEHHOTO YPOBHS YYBCTBUTEJIBHOCTH TpUTTepa. bolibHOM ¢ HeCcTaOUIBHBIM
PECITUPATOPHBIM JIPAaBOM HE MOXXET OBITh PACCMOTPEH KaHIUAATOM JUJISl PeKHMa
PSV. Hexotopsie, XOT ¥ HE BCe, BEHTWISATOPHI HCIOIB3YIOT CIHEIUATbHBIC
npeaoxpanutenbHbie  "backup” pexumbl, 4TOOBI TapaHTHPOBATh MHHHMAIbHO
0e30MacHyl0 BEHTWISILUIO TP pPa3BUTHU amHoOd B pexume PSV wnmm mpu
HCIIOJIb30BaHUU JPYTUX PEKUMOB CO CLIOHTAHHBIM JBIXaHUEM.

B pexume ¢ moanepkKkoW IO AABICHUIO OMNEPATOp BHIOMPAET IABJICHUE BBIIIE
KOHEYHO-3KCIIUPATOPHOTO. B TeueHWe BIOXa BEHTUIATOP TIEHEPUPYET U
MOAJEPKUBAET 3aJaHHOE JaBiieHWEe. VHCIUpaTOpHBIA MOTOK, I10JaBaE€MbIi
BEHTWJISITOPOM, 3aBHUCHUT OT BEJIMYMHBI 33JaHHOTO JABJICHMS, OT aJrOPUTMa €ro
MOAJEPXKAaHUSI B KOHKPETHOM amImapare, JErO4YHO-TOPAaKaJIbHOIO KOMIUIAWMHCA M
CONIPOTUBIICHUS JIBIXaTEJbHBIX IIYT€H, a TaKXe WHCIUPATOPHOIO  yCUIMS
60mpHOTO. XapaKTepHBI MHCIUPATOPHBIA MATTEPH MOTOKA MPEICTABISIET COOOU
yOBIBAIONIYIO JKCIMOHEHIIMATBHYI0 (HOpMy KPUBOH U  SIBISIETCS  MPSMBIM
pe3yJIbTaTOM YMEHBIIEHHS TPAJAUEHTA JABJICHUS B JbIXaTEJIbHOM KOHTYDE.



Kak ToabKO JIerkue HamoJIHAIOTCS, JAaBJIEHUE B IBIXaTEIbHBIX MYTAX MOBBILIAETCS,
U TPAJUEHT JABJICHUS MEXKIY OTKPBITBIMHU JbIXaTE€IbHBIMH MYTAMU U JIETKUMU
yMeHbIIaeTcs. B 3T0 jke BpeMsi HHCOUPATOPHBIM MOTOK TAaKKe MJIET Ha yObUlb. B
OOJBIIMHCTBE BEHTUJISITOPOB MPU YMEHBIIEHUH MHCIUPATOPHOrO MOTOKA 10 25%
OT UCXOJHOTO MOJJEpKKa JaBICHUEM 3aKaHuMBaeTcs (IOTOK rasa Mmpekpaiaercs,
MIPOUCXOJIUT MEPEKIIIOYEHHE Ha BBIIOX). XOTS UMEHHO MOTOK SIBJISETCS TJIaBHBIM
MoKaszaTejJeM IMpu TMEpPEeKIIOYEeHUH Ha BBIIOX B pexume PSV, Bo MHOTHX
pecnuparopax HMMEIOTCS 3alacHble MEXaHU3MBbI JUIsl MEPEKIIOYEHUS Ha BBIIOX,
TaKWe Kak BpeMs U JlaBlieHue uiau 00a onHoBpeMeHHOo. Hampumep, npu Haauduu
OOJBIION YTEYKHM Ta3a M3 JbIXaTEJIbHOTO KOHTYypa MEpPEKIIOYeHUE MO TMOTOKY
MOKET OBITh HEOCYIIECTBUMO, €CIIM MOTOK TepseMoro rasza mpesbimaeT 25% ot
HA4YaJIbHOTO, MOJJaBa€MOI'0 BEHTUJIAITOPOM. B COBpeMEHHBIX pecrnupaTopax BIOX B
pexXUME MOANCPKKU JaBICHUEM OOBIYHO OrpaHUYEH OMNpPEIENIEHHBIM BPEMEHHBIM
MHTEPBAJIIOM, B OCHOBHOM JITUTEILHOCTBIO MHCIIMPATOPHOU (ha3bl, U cocTaBiseT 1-
5 c. Kpome Toro, ecnu 1o psiiy Npu4MH BO BpeMs Broxa B pexxume PSV cozmaercs
U30bITOYHOE JAaBJICHUE B JIBIXaT€IbHOM KOHTYpE, OOJBIIMHCTBO COBPEMEHHBIX
BEHTWJISITOPOB TMpEKpalaloT BAOX, Korja (akTHUeCKOe JAaBJIICHHE NPEBBIIIACT
3aJlaHHOE Ha 3 CM BOJ. CT.

Pexxum PSV mpumensietcs nipu paznuusabix popmax OJ[H, y marueHToB, KOTOpHIS
MOTYT UHUIIMMPOBATH JbIXaTEJIbHBIC ITUKIIbI, HO HE MOTYT 00€CIeYUTh TpebyeMoi
MUHYTHOW BEHTWISILIMM; MPU OTIIYYEHHUH OT arapaTta, 0OCOOCHHO NMpHU yAJTUHEHUU
storo nepuona. Mcnonbp3zoBanue PSV cHmkaer paboTy IpixaHus, HAMPaBICHHYIO
Ha TPEOJIOJIEHUE COMPOTUBJICHUS IBIXAaTEIbHOTO KOHTYpa M SHIOTpaxealbHOU
(TpaxeoCTOMUYECKOU TPYOKH).

[TocTossHHOE TOJIOKUTEILHOE JaBjeHHE B JbixateibHbIX myTax (Continuous
Positive Airway Pressure - CPAP). DTOT peXMM CIOHTAaHHOW BEHTHJIAIINH,
KOTOpPBIA  SBJISETCS  YOPAaBIIEMBIM W OFPAaHUYECHHBIM [0  JABJICHUIO,
TPUITEPUPYEMBIM IO JABJICHUIO WJIM MO MOTOKY. DTO 3HAYMT, YTO CIOHTAHHBIC
BJIOXM HMMEIOT OTPAHUYEHHE IO AABJIEHUIO, KOTOPOE OCTaeTCAd MPHUOIU3UTEIBLHO
onuHakoBbIM (ypoBeHb [IJ/IKB) B Teuenue Bmoxa u BbIoxa. [lombiTka GOJIBHOTO
BBI3BIBAET MOSABJICHUE WIH YBEJIWYEHHE MTOTOKA Ia3a, IJig TOrO YTOOBI MOAAEPKATh
YCTAaHOBJICHHBI YpPOBEHb JaBIEHUS BO BpeMsi BAoxa (Kak Obl MpeaoTBpaliacT
BO3HMKHOBEHUE Pa3psKEHUS B KOHTYPE BCIEACTBHE JIBIXaTEJIbHOW IOMBITKA
6ompHOT0). BO Bpemsi BhIIOXa C TOMOIIBIO KIIallaHa BBIIOXA TMOACPKABACTCS
JaBJIICHUE B KOHTYpE Ha 3aJlaHHOM ypoBHE. HHKakmx MEXaHMYECKUX BIOXOB C
MOJOXKUTEIBbHBIM ~ JaBJICHUEM He  mojaercs. Omnepatop  yCTaHABIMBAECT
YyBCTBUTEIBHOCTh TPUTTEPHOM CUCTEMBI U ypoBeHb CPAP. DTOT ypoBEeHb MOXKET



COOTBCTCTBOBATh ITIOKA3aTCJIIO aTMOC(l)epHOFO AaBJICHUA WM IIPCBbINIATHL CrO,
InogHuMass T€M CaMbIM 6aSI/ICHYIO JHUHUIO.

CPAP uacto nyratot ¢ PEEP (IIJIKB). CPAP — 310 pexkum Bentuisiiiuu, a PEEP -
NojJiep>KaHNe KOHEYHOTO SKCHUPATOPHOrO AABJICHHS BbIIIE aTMOC(HEPHOro MpHU
paboTe B pa3IMyYHbIX pexxuMax, Takux kak CMV u SIMV.

OTOT peXUM LIMPOKO HCIOJIB3YETCS MPU OTIYyYEHUU OOJBHOTO OT pecrnupaTopa,
IIPU KapAHOT€HHOM OTEKE JIETKUX, TOCIEONEepallMOHHBIX aTeJIeKTa3ax u T..I.

Bentunsiiimst co cOpaceiBaembiM  naBicHueM (APRV airway pressure-release
ventilation). A66peBuarypy APRV npennoxun J.B.Downs B 1987 1. DTOT pexkum
WHOT]Ia TIpeICTaBisieTcs B BUjie AByX ypoBHel CPAP BeHTUSALIMM, YTO MO3BOJISAET
OO0JILHOMY CaMOCTOSTENIPHO JBIIIATh Ha JBYX YPOBHSX AaBieHus. Kaxpiid U3 HUX,
KaK TPaBUJIO, HWHUIUHPYETCS M CMEHAETCS II0 BPEMEHH, B HEKOTOPBIX
pecriupaTopax CMeHa ypoBHed maBieHus (a3 IbIXaTeIBHOTO IMKJA) MOXKET
UHUIMUPOBATHCS O0NbHBIM. Bricokuii ypoBeHb CPAP oO0bdHO jimMHHEE, 4YeM
HU3KWN, YTO B CYIIHOCTH COCTaBJISI€T OOpaTHOE OTHOIIEHHE BI0Xa K BBIIOXY, T.€.
APRV ouenr Omuzok k pexumy PC-IRV. Korma O6onpHOM HE ABIIIAT
CaMOCTOSITEJIbHO, 3T PEKUMBbI MPAKTUYECKU MIAEeHTUYHBIL. [Ipu camocTosTenbHOM
IBIXaHUU CHUKAETCS MOTPEOHOCTD B CEeNlallii, UMEETCS BO3MOKHOCTh
«JI03MpOBaTh» IOMONIb AallliapaTta 3a CYET W3MEHEHUs TpaJucHTa AaBICHUU U
JUTUTENBHOCTH Kaxk10ro u3 ypoBHerd CPAP. OTo mo3BossieT HC0JIb30BaTh TaHHBIM
PEXHUM Kak JJIsi 00ecreYeHus] KOHTPOJIUPYEMOW BEHTWIISILIUM JIETKUX, TaK U TPH
ominydeHuu ot UBJIL.

Ectb m Heckonbko npyras TtpakTtoBka pexkuma APRV, corimacHo koTtopoit
CaMOCTOSITEIBHOE JABIXaHUE MPU JAHHOM PEXKMME BO3MOXKHO HAa BEPXHEM YpPOBHE
naBieHUs (HEBO3MOXKHO Ha YPOBHE JaBJICHUS cOpoca).

Pexum, xotopeiii obecrieunBaetr aBa ypoBHs CPAP, nHaswsiBaror Takxke BIPAP
(bilevel airway pressure). Takast abOpeBuaTypa HCIIOJIB30BaHA Ha amapaTax
«Puritan Bennett 840», «SV 300».

JIaHHBI peXUM MOXKET OBbITh KCIHOJIb30BaH JUIsl BEHTWISUMU NAlUEHTOB C
KPUTHYECKUMH COCTOSTHUSIMU PA3JIMYHOTO I'€HE3a KAK C MHTAKTHBIMHU JIETKUMHU, TaK
nu ¢ OIUI pa3nuuHoil creneHu TsbkecTH. lccnenoBaHusi, HampaBieHHbIE Ha
M3yUYE€HHE MECTa W pOJM JAaHHOTO pEeXMMa B JICYCHUH Pa3IUYHbIX (OopM
JbIXaTEIbHOU HEJIOCTaTOYHOCTH, MPOAOJIKAKOTCS.



Bentumsiiiust ¢ 1Bymsi ¢azaMu MOJOKUTENBHOTO JABICHUS B JBIXaTEIbHBIX MYyTAX
(Biphasic positive airway pressure - BIPAP). B nHacTosmiee Bpems IMOJ 3TOM
ab0peBHaTypoil Ha pPa3HBIX BEHTHIATOpPAX MOTYT MOJPa3yMeBAaThCs pPa3TUIHBIC
pexumbl. BIPAP  Opm1 cneumansHOo  pa3pabortaH, 4YTOOBI  00ECHEUUTH
BCIIOMOTAaTEIbHYI0 BEHTHISLIMIO C MCIIOJIb30BAHUEM HA3aJIbHOW WM OPOHA3AIBHOM
JUIIEBOH MacKd y TMAIlMEHTOB C CHHIPOMOM COHHOTO amHod. PecmmpaTtop umeer
CHEIMaNbHBIA KJIamaH, 4YTOOBl TOJAEPKHBATH YPOBEHb WMHCIHUPATOPHOTO U
AKCIUPATOPHOTO JaBIEHUS, KOTOPBIA 3a/1aeTcsl oneparopoM. Baox nHUIMUpyeTcs
OOJNBHBIM (TPUTTEPUPOBAHUE IO MOTOKY). DKCHUPATOPHBIA MOTOK OIMpeaemsieTcs,
KOTJJa  WHCIUPATOPHBI  TMOTOK  YMEHBIIAETCS  HIKE  yCTaHOBJIICHHOTO
MPOM3BOIUTEIIEM YPOBHs (TEpeKIodeHus (a3 IbIXaTeNbHOTO IHKJIA MO MOTOKY)
WM KOT/1a MHCTIUpaTopHas (asza AmuTcst O0bIe IUMUTHOTO BpEMEHH, OOBIYHO 3 C
(mepexIToYeHne 1Mo BPEMEHH ).

Bentunstopsl ¢ pexumamu, noxoxkumu Ha BIPAP, B HacTosimmii MomeHT
BBIMYCKAIOTCS MHOTUMHU TPOU3BOAMUTENSIMU. Bce OHM HMIIEHTUYHBI TE€M, YTO STOT
PEXUM  KOHTPOJIUPYETCS KOMIIPECCOPHOM BO3AYXONYBKOM U oOecreyuBaeT
BEHTWISIMIO C TOJJEPKKOW JaBJICHHUEM Yepe3 MacKy. OTH BEHTHIISTOPHI
IpeJHa3HaYeHbl (PYHKIMOHUPOBATh C YYE€TOM YTEUKHM BO3[yXa, MIOATOMY OHH HE
MMEIOT UCTUHHOTO KJIallaHa BblJI0XA.

[MpunyaurensHas munyTHas BeaTwaiusa (Mandatory Minute Ventilation - MMV)
- 3TO PEXUM BEHTWIAIHMH C KOHTPOJEM M0 O0bEeMy WM TO JaBieHHIO. B
HACTOSIIIeEe BPpeMsi B OCHOBHOM HCIOJIb3YeTCsl JUIsl IPEKPAIICHHs] BEHTUIISIIMOHHOM
nonaepkku. OH TapaHTUPyeT MUHUMAIBHBI YPOBEHb BEHTHIALMH IPHU
CIIOHTAaHHOM JIbIXaHWH OoJpHOTO. OrmepaTop, Kak MPaBWIO, YCTAHABJIMBACT
napaMeTphl peKUMa TaKuM 00pa3oM, 4TOOBI rapaHTUPOBAHHAS BEHTWIAIUS ObLTa
9yTh MEHBIIIE CTIOHTAHHON BEHTWISIINU O0bHOTO. ECiin m3MepeHHast BEeHTUIISAIUS
OOMBPHOTO  HIJKE  TApaHTUPOBAHHOTO  YPOBHS,  BEHTWIATOP  J10OABISET
MPUHYIUTENBHBIA BIOX, YTOOBI 3aIIUTHTH OOJBHOTO OT CHUKCHHUS BEHTHIIAIINH
HIKE YCTaHOBJIEHHOro ypoBHs. Pexxum MMV mnpexncrasien B ammaparax Drager
Evita, Bear 5, Bear 1000, Engstrom Erica.

['maBHBIM HEZOCTATKOM 3TOTO PENKHMa SIBISETCA TO, YTO BEHTHJISATOP OLICHUBACT
TOJIBKO MUHYTHBIH 00beM abixaHus. He yduThIBaeTCS BO3MOXKHOCTH TOTO, YTO
IBIXaTeIbHBIA O00BEM MOJXKET CHHXKAThCS, a YacToTa JbIXaHHUS BO3PAcTaTh JO
YPOBHSI, BBI3BIBAIOIIETO YCTAIOCTh OonbHOTO. B TO xe Bpems MO/l ocraneTcs
BbIIe 3amanHoro ypoBHs. Hampumep, VT 1 n m wactora 100 paz B muH
SKBHBAJIEHTHA BEHTUJIAILMU C AbIXaTelbHBIM 00beMoM 250,0 M1 u yactotoi 40 pa3
B MHUH. ECiin CpaBHUTH aJbBEOSIPHYIO BEHTWISIMIO B MPEACTABICHHBIX CIIydasX,



cuMTasg, 4YTo 00BEM MEPTBOrO MPOCTpaHCcTBa cocTaBiseT 150 mu, To B mepBoM
MIpUMEPE aNbBEOJIAPHAs BEHTUIISIUUS COCTABUT 8,5 JI/MUH, BO-BTOpOM — 4,0 JI/MHUH.
YtoObl NpenoTBPATUTh YMEHBIIEHUE JIBIXaTEJIbHOIO 00beMa U YBEJIMYEHHUE
YacTOThl JbIXaHHS Ha OTOM pEXUME, HEO0OXOAMMO TPaMOTHO BBICTaBUTH
IapaMeTpbl TPEBOTH.

PexrMmpl MEXaHMYECKOW BEHTWISLIMM C JBOMHBIM KOHTpOJIeM. B pexumax c
JBOMHBIM KOHTpOJIeM Oblla clellaHa TIOMbITKAa peain30BaTh BO3MOXKHOCTH
yOpaBiCHUsT OJHUM PEXKUMOM Kak [0 JaBJIieHHIO, Tak U 1o oObemy. OO0a
napamMeTrpa HE MOTYT KOHTPOJIMPOBATHCS OJHOBPEMEHHO, T.C. YIPaBISIONINI
napamMeTp IpocTo depeayercs. MOXKHO YCIOBHO BBIJICIUTH PEXKHUMBI, B KOTOPBIX
JIBOMHON KOHTPOJIb OCYIIECTBIISICTCSI B MpEJieSiax OJIHOTO JIBIXaTeJIbHOTO IUKIIA, U
PEXKUMBI, Y KOTOPBIX KOHTPOJIUPYEMbIC MapaMeTpbl MEHSIOTCS OT LMKJIA K IHUKITY.
B mepBoMm Bapuante, usMmepeHue oObeMa (WM JpPyroil MepeMeHHON) MOXKET
UCITIOJIB30BAThCS JIJIS TIEPEKIIFOUYCHUS C BEHTWISIIIUU ¢ KOHTPOJIEM IO JaBJICHUIO Ha
KOHTPOJIUPYEMYIO 1O o00beMy (MpUYeM OTO TMPOUCXOJUT B  CEpeuHe
neixarenpHoro nukia - VAPS). Bo BTOpoMm, Kak mpaBWiio, IPOCTO H3MEPSIETCS
00beM, 4YTOObI H3MEHUTHh HEOOXOIUMBIH YpPOBEHbL JaBleHHS (B CIEAYIOIIEM
JBIXaTeILHOM ITUKJIC) I peKuMa ¢ KoHTpouieM 1o aasieHuio (PCV, PSV).

[Mognepxka maBneHWeM c oOecreueHueM 3amaHHoOro oowvema (Volume-assured
pressure support - VAPS). DTOT peXuM IMO3BOJISIET BEHTHWISITOPY 00eCIednBaTh
paboTy B pexuMe BEHTHIALHNH C MOJACPKKON JaBICHUEM UITU K€ MEePEKII0UaThCs
B TMpefenax OJHOTO IHMKJIa C BEHTWISIUU C TOIJIEPKKOW JaBICHUEM
(COOTBETCTBEHHO,  KOHTPOJIMPYEMOW TIO0  JABJICHWIO) Ha  BEHTWISIHIO,
KOHTPOJIUPYEMYIO TI0 00beMy. TakuM oOpa3om, JBa THIA BEHTHUIISIIMH MOTYT OBITh
peanu3oBaHbl B Mpejaesiax OJHOrO JBIXaTEIbHOTO IUKIA: MEPBbIA — BEHTUIISALINA,
KOHTpOJUpYyeMas IO JaBJICHUIO, TPUTTEpHpyeMas OOJbHBIM WU TI0 BPEMEHH,
OTpaHWYCHHAs 1O JABJICHHUIO, C MEPEKII0UYeHHEeM (a3 JpIXaTeNbHOTO IHKIA T10
MOTOKY. BTOpoii — BEHTWJIAIMSA, KOHTPOJIUpYyeMasi 10 00beMy, WHUIMUPOBAHHAS
OONBHBIM WJIM MO BPEMEHHU, OTPAHMYCHHAsl MO TIOTOKY, C TMepekitoueHueM a3
JBIXaTEIBHOTO ITUKJIA TI0 00beMy. DTOT pekuM uMmeeTcs B ammaparax Bird 8400ST
(VAPS) u Bear 1000 (pressure augmentation - PA).

JIaHHBI  pEeXMM BEHTWIALIMM MOXET ObITh pealu30BaH Kak B  BUIE
MPUHYAUTENBHON BEHTWIALMU, TaK M CHOHTAHHOW BEHTWISIIUU C MOIACPKKON
naenenueM. KoHuenrtyanbHO ero paspadaTbiBayidi, 4YTOOBI B OJIHOM pEXUME
BEHTWJIAIIMU KCIOJIb30BaTh MATTEPH MOTOKA BEHTWISLMHU, KOHTPOJIUPYEMOIO IO
JaBlieHuI0 (yOBIBAIOIIUNA MOTOK), C BO3MOKHOCTBIO TapaHTUPOBAHHOW JOCTABKU
OMpENICICHHOT0 00beMa, KakK ATO MNPOUCXOAUT MpU OOBEMHOW BEHTWIALIMU.



N3navansHo, pesxxum VAPS paccmarpuBain B KadecTBE 3aMEHBI TPAIUIIMOHHOU
npunyautensHor BeHtwsinuu (CMV -VC).

Kak yxe ynmomuHanoch, BAOX MOXKET OBITh WHUIIMUPOBAH IO BPEMEHH WU
ycwineM OonpHOro. Ilpu wuwHHMIManuuM BaoXa anmapaT MbITaeTCs  OBICTPO
JOCTUTHYTh YPOBHSI JAaBICHUS TMOAACPKKH, NPU 3TOM HayaldbHas CKOPOCTH
MHCIIUPATOPHOTO TOTOKA OYJeT 3aBUCETh OT YPOBHS JABJICHUSI TMOJJICPKKUA U
KOHCTPYKTHBHBIX OCOOCHHOCTeH ammaparta. Jlajmee CKOpoCTh TMOTOKa Oyner
peryaupoBaTbcsl Tak ke, kak u B pexkume PSV. Ilpu nocTukeHuu 3aJaHHOTO
JABJICHUs]  TOJJEPKKA  W/WIM  TOTOKA,  BBICTABICHHOTO onepaTopom
(MakcUMaIbHBI MHCIIUPATOPHBIA MOTOK), PECIUPATOpP CpPaBHUBAET (haKTHUECKUM
JIbIXaTebHbIA 00beM C 3aJlaHHbIM. Ecnu mostydeHHbIit 00beM OOoJbIle 3a1aHHOTO,
BEHTWIATOP MNPOJOJDKAET W 3aKAHYMBACT MHCIHUPATOPHYIO (Da3y MpakTUYECKH B
peKMMe BeHTWIANHMKA ¢ nojaepxkoi gasiacHueMm (PSV). CooTBeTCTBEHHO,
NEPEKIIIOUCHUE Ha BBIIOX OYJET MPOUCXOAUTH O JOCTHXKCHHS OMPENICTICHHOTO
notoka. JlpixaTenbHbIit 00beM OyAeT BO MHOTOM 3aBHUCETh OT YCHJIMS OOJIBHOTO W
UMIIe/IaHCa JbIXaTeIbHON cUCTeMbl. HanpumMep, npu u3MeHeHUU YCUinus OOJIbHOTO
JUIATEIBHOCT, W 00beM Baoxa MoOryt Bospactath (umuka D). Ecim ke
JIOCTaBIICHHBI O0BEM TMpPH BEHTWIALMU C TOIIEPKKOW JTaBICHUEM MEHBIIE
3aJIaHHOTO, BEHTUJISITOP MEPEKII0YaeTcs B PEKHUM C KOHTPOJEM IO O00BeMY U
JIOCTaBIISIET HEJOCTAOIIYIO Pa3HHUILY JI0 3aJJaHHOTO 00BheMa, MPUYEM ITO JIeNIAeTCs
C MOMOIIIBIO MOTOKA, 3aaHHOTo ornepaTopoM (uukisl B u C). EcrecTBeHHO, UTO B
TaKOW CHUTyallud MOTYT YBEJIMYMBATbCA WHCIUPATOPHOE BPEMS M MHKOBOE
uHcnuparopHoe nasiieHne. OOBIYHO B COBPEMEHHBIX PECIUPATOPAX BPEMs BIOXa
OTpaHMYeHO 3 C, a C UeNbl0 NPENOTBPAICHUS W30BITOYHOTO JJaBJICHHUS B
IbIXaTE€IbHOM KOHTYPE BBICTABIISIIOT OIPAHUYEHUE MAKCUMAIIBHOTO JIaBJICHHUSI.

BeHTUnsAusa Nerkux ¢ peryaupyeMbiM JaBICHHEM M C KOHTPOJIEM IO O0BEMY
(Pressure-Regulated Volume Control Ventilation - PRVCV). Ilpu ycraHoBke
apaMeTpoB JaHHOTO pEXHMa OINepaTop BBICTABISET oONpeneseHHbld VT,
MAaKCHMAaJIbHOE JAaBJICHHUE, HHCIUPATOPHOE BPEMs, OTHOLIEHUE BAOXa K BBIIOXY U
gacToTy. Bentunarop daktudecku QyHkiuonupyeT B pexkume PCV u npu sTom
HEMPEPHIBHO  M3MEPSIET  JOCTABJISIEMBIA  JBIXaTENbHBI  O0BEM. IIpu
HEOOXOIMMOCTH PECIUPATOpP TPOTPECCHBHO YBEIWYMBAET JABICHUE, IIOKa
JBIXaTeNbHBIA 00BEM HE OYyJIET COOTBETCTBOBATH JKEIAEMOUW BETUYMHE WU IKE
MoKka He OyneT JOCTUTHYTO MaKCMMajbHOE daBieHHe (T.e. TOKa HE Oyner
peanu3zoBaH 000N U3 BapuaHTOB). Ecam 1eneBoil AbIXaTedbHBIM 00BEM
MIPEBBIIIEH, YPOBEHb pabOYero MaBj€HUsI CHUXKAETCS. DTOT PEKUM BEHTHIISIIIUU
MpPEIHA3HAYEH JUIS TMAIUMEHTOB, Y KOTOPBIX CAaMOCTOATEIBHOE JIBIXaHUE



npaktudecku oTcyTcTByeT. I[lpumenenne PRVC nokazaHo OOJBHBIM C acTMOM,
XPOHUYECKUM OOCTPYKTHUBHBIM OpPOHXMTOM, NPH HEAOCTATOYHOCTH CWJI IS
NbIXaHUs, OMNACHOCTH BBICOKOTO [IaBJIE€HUS B JbIXaTEJIbHBIX NyTAX, MpH
BEHTHJISIIUU C KOHTPOJIEM IO JABJICHUIO U HEOOXOAUMOCTH YINpaBIeHUs] 00bEMOM

JUIsl YAy4YIICHWs BEHTWIALMHU. B Hacrosiiee BpeMs 3TOT PEXUM pPEAN30BAaH B
annaparax SV 300, PURITAN-BENNET 840.

[Mopnepxka oobemom — (Volume Support VS). Pexxum BEHTHIIALHAN € TOIEPIKKON
00bEMOM TMpeJCcTaBiIsgeT coboil pexxum PSV ¢ 1eneBbIM IbIXaTeIbHBIM 00BEMOM.
Onepatop yCTaHAaBIMBAET YPOBEHb JAaBICHUS MOMJCPKKA U  IKEJIAEMbIU
JbIXaTeNbHbIA 00beM. HMHcCIupaTopHOE [aBJICHHE MPOTPECCUBHO TOBBIIIACTCS,
MOKa HEe JOCTUTHET 1EeJIEBOr0 00bheMa WM MaKCUMaJbHO BO3MOXHOTO JaBJICHUS
noaaepxku. Pasuuna mexny VS u PRVCV B ToM, uto npu VS naumeHT JAbIIIUT
CaMOCTOSITENbHO. BoX TpUrrepupyercs no AaBiICHUIO WX MO MOTOKY, KOHTPOJIb
3a MHCIUPATOPHOHM (ha3oil OCYIIECTBISETCS Tak ke, kKak u npu PSV. Uzmenss
YPOBEHDb MOJJCPKUBAIOIIECTO JABJICHUS HA BJIOXE COOTBETCTBEHHO M3MEHEHUSIM B
MEXaHUYECKUX CBOMCTBAX JIETKUX/TPYIHOW KIIETKHU, ammapar TMOAJACpKUBACT
peABAPUTEILHO HACTPOCHHBIE 3HAYCHUS JBIXaTEILHOTO M MUHYTHOTO OOBEMOB
IObIXaHUSI TIPU MHHUMAJIbHO BO3MOKHOM YpPOBHE [aBIICHUS. BIbIxaemMblii MOTOK
UMEET 3aMeUISIoIn  xapaktep. HHcnupaTopHOE HaBiEHHE KOHTPOJIUPYETCS
aBToMaTuuecku mexay ypoBHem PEEP u o ypoBHs, kotopeiit Ha 5 cM H20 Hmke
BEpXHEro Ipeaena JAaBieHus. B ciyyae amHoe anmapaT aBTOMAaTUYECKH
Bo3Bpaimaetcsi K PRVC.

[Tokazanust Kk mpuMeHEeHHI0 VS: NMpU HEIOCTAaTKe CHJI JUISI CaMOCTOSITEIBHOTO
JbIXaHUs, HEOOXOJMMOCTH TOCTOSTHHOTO HM3MEHEHMS JaBJIEHUS TOJJACPKKHA Ha
BJIOXE€, TMpPHU  VAJIMHEHHOM  MpOLEcCe€  OTIYy4YeHUus OT  ammapara, B
MTOCJICONICPAIIMOHHOM TIEPHOJIC IIPH COXPAHHOW JBIXaTeIbHOM (YHKIUW, TIPpH
HEOOXOIUMOCTH YaCTUYHOMN MOAACPIKKHU JbIXaHHS.

5. BbIcokoYacTOTHAS BCHTH/IAIINA

Cepbe3HOo OTIIMYAETCS OT TPAAUIIMOHHON MEXaHUYECKOW BEHTUIISALMNY Jerkux. [Ipu
BUB wuacrota nprxanwsi BO MHOTO pa3 OoJibllie HOPMATbHOU (HU3UOIOTHYECKON
94aCTOTHI, a JIBIXaTeIbHBIA 00BEM TOPa3]0 MEHBIIE TPATUITMOHHOTO JABIXaTEIIHHOTO
o0Obema. Beipenstor TpH OCHOBHBIX THUNA BYB.



BricokoyacToTHas BeHTWISIIMs ¢ mosiokuTeabHbIM naBiaeHuem (high-frequency
positive pressure ventilation — HFPPV) B Ooublell cTeneHH HAIIOMHHACT
tpamuimonnyio MBJI. Yacrora Bapeupyer ot 60 go 100 B mun (1-1,7 TI'm),
JBIXaTeIbHBIA O00BEM XOTS M YMEHBIICH, HO OOJIbIIE PacUyEeTHOrO MEPTBOIO
npocTtpancTBa. OIHO U3 MPEUMYIIECTB TAKOTO PEKUMA — YMEHBIIEHUE TTMKOBOTO U
CPEIHETO JIaBJICHUS B IbIXaTCIbHBIX MYTSX.

BricokoyactoTHas mmxekimonHnas BeHTmisanus (high-frequency jet ventilation -
HFGV) obecnieunBaet yactoty npubnusurenabHo ot 100 1o 600 1ukioB B MUHYTY
(1,7-10 Tm), npIxaTelbHBIE 00BEM YacTO MEHbIIE 00ObEMa  MEpPTBOTO
npocTpaHcTBa. MCmomb3yeTcs: CreMalbHbIA WHKCKIIMOHHBIA MEXaHU3M, KOTOPBIH
HAIPABJIICT CXKATBhI Ta3 B HIDKHHUE JbIXATEIbHBIA MyTH C 3aJaHHOW YacTOTOH.
DTOT METOJ BEHTWJISAIMK HE3aMEHHM, Korjaa HeoOxoammo mnporeacHue MBJI B
YCIIOBUSAX HETEPMETUYHOTO KOHTYpa (OIepaluy Ha TOPTaHU B Tpaxee)

OOBIYHO B KIWHMYCCKOW TPAKTUKE TMPH TPOBEIACHUM BBICOKOYACTOTHOMN
ociimnisitoproit Bentwssitiu  (high frequency oscillation — HFO) ucnosnb3yercs
gactota oT 3000 mo 4000 uukinoB B Munyty (50-66,7 I'r). JIpixaTensHblil 00BEM
3HAYUTEIBHO MEHBIIE PACYETHOIO MEPTBOIO TMPOCTPAHCTBA, MEXAHU3M, C
MOMOIIBI0 KOTOPOTO JOCTHTAaeTCsl albBEONSPHAs BEHTWIALMUS, O KOHIIA HE
M3BECTEH. ODTOT PEXUM YHHKAJICH TEM, YTO KaK WHCIUPATOpHAas, TaK H
IKCTIUPATOpHast (ha3a SBISIOTCS aKTHBHBIMU.

HewnBa3uBHas BEHTWIALMS Yepe3 JIMIECBYIO (CICIHAIBHYIO) MAacKy BCE dallle
UCIIONIb3YeTCS JUIS  TOJJICPKKH JbIXaHUS IPUH XPOHUYCCKON JIbIXaTeIbHOM
HEJ0CTaTOYHOCTH, a TAK)Ke MPHU HEKOTOPBIX OCTPBIX CHUTyalusax. IIpu mpaBuiIbHO
BBIICP)KAHHBIX ~ TIOKa3aHUSAX  HCHMHBAa3WMBHBIC METOABI MOTYT  YCTPAaHHTH
MOTPeOHOCTh B HMHTYOAIMM, IOMOYb H30EKaTh pPa3BUTHS HA30KOMHUAILHOMN
MH(EKIMH ¥ IPYTHX OCIOKHEHUIH CO CTOPOHBI JIBIXaTEIbHBIX Ty TEH.

HewnBasuBHass BEHTWIIALMS MMEET W P BAXHBIX OrpaHUYeHU. Ee Henmb3d
MPUMCHHUTh Y BO30YXKICHHBIX WJIM KOMATO3HBIX OOJBHBIX, Yy TAIIUCHTOB C
YCUJICHHOH CEKpelMe MOKpPOThI, ¢ HECTaOWIbHOHW TeMOJWHAMUKOW WIJIN
Ype3MEpPHBIM 0KUPECHUEM.
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