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[lenb 3TOM KHHUIM — paccKas3aTh, KaK HAIIM KOJUIETH, Bpauu-pea-
HUMATOJIOTH, BO BCEM MUpPE JJOTOBOPHIIUCH KIIACCU(PHUIIMPOBATH PEKUMBI
NBJI. ABropom knaccudukamnmu sipisiercs npodeccop Knupnenackoro
yausepcurera Pobept HarOypu (Robert L. Chatburn).

Ora knaccudukanus pexxumoB MBJI yTBepkaeHa Ha cornacu-
TenbHOM KoH(epeniun no anmnapatam MBJI (Consensus statement on the
essentials of mechanical ventilators) AmepukaHckoil accoranuu mo pe-
crupaTopHoi Tepanuu u onyonukosana B 2001 roxy B 46 Tome xypHana
«Respiratory Care» Ha cTp. 604-621 oz 3aronoBkoM «A new system for
understanding modes of mechanical ventilationy.

KHura noMoxxeT NOoHATh, YEM OTIIMYAIOTCS 6 BAPUAHTOB pexXUMa
«IMV» Ha anmaparax ¢upmsl Drager. SIBAsSIOTCS T CHHOHMMaMU Ha-
3BaHusl pexumoB: «BIPAP», «Duo-PAP», «ARPV/Biphasicy, «Bi-
VENT», «Bilevel», «<SPAP», «KAPRV», «Intermittent CPAP», « CPAP with
release»? B kHure onucano 28 pex1MMOB CO3aHHBIX HAa OCHOBE crioco0a
contacoBanus BroxoB CMV. Kak nakoHnuHo omnwucarb pexum HBJI,
9YTOOBI €r0 HeNb3sl OBUIO CIyTaTh C APYTMM M Bac MOHSIN KOJUIETH BO
BCEM MHpe? ABTOPHI KHUTY MPUBOJISAT ONMCAHUE BCEX U3BECTHBIX UM pe-
xuMoB VIBJI — Gonee mecTuaecaTy.

KHnura 6oraro myunocTpupoBaHa 1 COIIPOBOXKACHA aHIVIO-PYCCKUM
CJIOBapEM PECIUPATOPHBIX TEPMHUHOB, YTO ITOMOXKET BaM unrtarh Hayu-
HYIO JIUTEPATYpy U UHCTpyKIMHU K anmnaparaMm MBJI B opurunaie.

Kuury nanucanu A.C. I'opsiueB u . A. CaBuH — Bpaun-peanuma-
TOJIOTH BBICILIEH Kareropuu otaeneHus peanuMaunu HMUU nenpoxupyp-
ruu uM. H.H. bypneHnko.

JaexTpoHHasi KHUra «Ocuossl IBJI» 1 nonublil Teket B popmare PDF
B CBOOOZIHOM JIOCTYTIE Ha CaiiTe Www.nsicu.ru.



BBenenmne

B meuenue oonozo 60oxa nem mecma comHeHu1o,
— ecmb moJibko nymas!
Amamomo Llynemomo
(«Cokpovimoe ¢ nucmee»)

BBenenue

Ckonbko B Mupe pexxumoB MIBJI? MoxxHo ntu pa3o0paThCesi B 3TOM
MHOTroo0Opa3un? KaxeTcsi, BOT, BBIyYHII BCE PEKUMBI, a GPUPMBI B TIOTOHE
3a KOMMEPUECKUM YCIEXOM CO3/Jajll HOBOE IOKOJEHHUE almnaparoB U
OIISTh Ha3BaJIM OJIHO U TO K€ pa3HbIMU TepMHHaMu. He BonHyiiTech koi-
JIETH, Y HaC €CTh B/IOX U BBIJIOX, a OCTaJIbHOE — YaCTHOCTHU. Pa3zbepémcsi.

[Ipexne Bcero, 0 TepMUHAX: HaM KaXeTCsi O€CCMBICIICHHBIM BbI-
JTyMbIBaTh NEPEBOJIHBIE PYCCKOA3BIUHBIE TEPMUHBI, KOTJIa €CTh OPUIHU-
HaJlbHBIC, — aHIIuiickue. bomee TOoro, Bcerma €cTh OMAcHOCTH, UTO
KTO-HUOY/Ib PEIINT, YTO OH TOUHEE PACKPBLI CMBICI TEPMHUHA, HAIPUMED,
BMecTO npuBbl4HOro PEEP nin I1/IKB Bapyr BO3HUKAET «IIOJIOKUTEIb-
HOE KOHEYHOE AKCIIMpaTOpHOE JlaBieHue». BoT Ha (rore HUKOMY Beab
HE MPHUJIET B TOJIOBY NEPEBOJUTH TaKWe TEPMUHBI Kak MuUMaH (midship-
man — cpeHui KopabeapHBIN YeIoBek) win 6orvad (boat’s man — kopa-
OCNbHBIN YeNOBEK), 51 JyMar, OOJNBITUHCTBO OOIMaHOB Jake W HeE
JOTaJIbIBAOTCs, KaK MEPEBOAUTCS HA BEJIMKUN U MOTYYHUI PyCCKUMN S3BIK
UX HETpocTas TOJHKHOCTD, a CITyk0a unet. MTak, pe:KumMbl MbI OyeM Ha-
3bIBaTh AHIVIMICKUMU UMEHAMH.

B Mupe MHoro pasneix annaparos MBJI u y kaxzaoro anmapara
HECKOJIBKO PEKMMOB BEHTWIALMU. [[pon3BOANTENM 3TON 3aMeUaTeaIbHON
TEXHHUKH BECbMa YacTO O/IHU U T€ ’KE PEKUMBI Ha3bIBAIOT MO-Pa3HOMY, HO
CIIy4aeTcs, YTO pa3HbIE BEIM HA3bIBAIOT IIOYTH OJMHAKOBO.

[lenb 3TOM KHUTH, — paccKa3aTh, KaK Hallld KOJUIETH, Bpauu-pea-
HUMAaTOJIOTH, BO BCEM MUPE JIOTOBOPHIINCH KIACCU(PHUIIMPOBATH PEKUMBbI
NBJI. ABTopom 3Toii kKinaccudukanuu seisieTcs: npodeccop Knupnenn-
ckoro yauBepcutera Podept YarOypH (Robert L. Chatburn).

Ora kinaccudukamnms pexxumon UBJI BriepBrie omyonukoBana B 1991 [Re-
spir Care; 36(9):1123-1155], 3arem, moBTopHO, 1992 roxy B 37 TOMe TOTO

A. ToPsYEB
N. CABUH



Beenenne

xe )xypHana «Respiratory Care» B paMKax pe3yJbTaTOB COITACUTEILHON
koH(pepennun o anmaparam MBJI (Consensus statement on the essen-
tials of mechanical ventilators) AMepukaHCKOW acCOIMAIIUU TT0 PECITH-
patopHoii Tepanuu (American Association for Respiratory Care)
ctp.1026-1044. B 2001 roxy B 46 ToMe TOrO %€ )KypHaisia Ha cTp. 604-621
o1 3arooBKoM «A new system for understanding modes of mechanical
ventilation» omyOnuKoBaH (pUHATBHBIA BapHAHT 3TOM KIIACCH(HUKAIIHH.
Orta knaccudpukaiys pexumoB VBJI monpobHo onucana u pazodpana B
TpEX KHUrax W3 CIUCKa JIUTeparypsl [2, 4, 7].

Jlpyrue aBTOpBI, SIBISIOMIMECS TPU3HAHHBIMH aBTOPUTETAMHU B BO-

npocax UBJI [1, 3, 5, 6], B cBOMX pyKOBOJCTBaX MPUMEHSIOT 3Ty KJac-
CH(HKALNIO, OTChUIAS YUTATENS K TIEPBOUCTOUHUKY.
B Hameli kKHUTre Mbl UCTIOJIb3YEM OOIIECTIPUHATYIO aHIJINHCKYIO TEPMUHO-
JIOTHIO, YTOOBI M30€KaTh MMy TaHUIIBI, HeM30€)KHO BO3HUKAIOLIEH NP Tie-
peBosie. MBI HajieeMcs, 9TO KHUTA MIOMOXKET HAaIllUM KOJUIeraM YHTaTh
MEIUITUHCKYIO JINTEPATypy B OpUruHajie. Bee aHIIMIICKUE TEPMUHBI MBI
nepeBend, OOBSICHUIN U TIPOKOMMEHTHUPOBAJH. J{JIsl 3aTpaBKU CKakeM,
4yT00BI Oonucath pexum MBJI HyxHO:

1. Ha3BaTh MATTEPH JBIXaAHUS

2. yKa3arh NPUHIINIT YIIPABICHHS

3. onucarb 0COOEHHOCTH BEHTHIIALIMOHHON CTPATETUH.

Kak 3710 crienars, BbI y3HaeTe U3 KHUTH.

WWW.NSICU.RU _— 6



Yactre 1

OcHoBa B3anMOMNMOHUMAaHUA
aBTOPOB U YMTaTENEN



Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

1.1. Camas npocras kiaaccupukanus annaparos UBJI
(nsim 0 4ém speech)

NPV annaparsl UBJI, co3aaroiuue oTpuuare/JbHoe 1aBJIeHHe BOKPYT
IPYAHOM KJIETKH MALMEHTA I o0ecreyeHus B10Xa.
HFYV annapars1 UBJI, BayBaromme Bo31yXx B JIETKHE € YaCTOTOM 0oJ1ee
60 nMKI0B B MUHYTY.
PPV annaparst UBJI, BayBamue BO31yX B JIeTKHe C YaCTOTOH He
0osiee 60 HUKIIOB B MUHYTY.

PPV(positive pressure ventilation), NPV (negative pressure ven-

tilation) 1 BooO1Ie OTKYAA 1yeT BeTep

B anrnmuiickoM si3bIke ¢I0Ba, 0003HAYAOIINE JBIXaHUE U BETEP, 3BY-
yar MOYTH OJIMHAKOBO 3TO breeze (0pu3) u breathe (apimars). B o6onx
CJIy4asx BO3YX M3 30HbI BBICOKOTO JIaBJICHUSI IEPEMENIAETCS B 30HY HU3-
KOTO JIaBJIeHUs. Y UEHbIE, U3yUalOlHe JbIXaHNe, JOTOBOPUCH IPUHSTH aT-
MochepHoe naBieHue (pressure) 3a Houb (0 — zero). Ecnu Huxke
armMocdepHoro, — oTpuIaTebHOE (negative), a eciy BhIIIE, — MTOJIOKH-
TenpHOE (positive). Korma Mbl ABIITUM CaMOCTOSATENBHO, BJIbIXas, MBI CO-
31aéM OTpHIIATEIbHOE JaBJICHHUE B JAbIXaTEIbHBIX IYTAX, a BbIABIXAS, —
noyiokurenbHoe. KTo He MoHsuI, caenaiiTe HECKOJIBKO JbIXaTeIbHBIX
yrpaxHeHui. [10J0CTh TpyTHON KIIETKU pacIIUpsETCs, JABICHUE BO3-
JyXa B JIbIXaTeJIbHBIX MYTAX CTAHOBUTCS HIDKE aTMOC(EPHOTr0o, — MPOUC-
XOJIUT BJIOX, TIPH BBIJI0XE — HA000pOT. TakuM 0O6pa3om, caMOCTOSTENNFHOE
neixanue, — 370 NPV (negative pressure ventilation) nockonbky Ha
BJIOXE JaBJIEHHE BO3/yXa B JbIXaTEJIbHBIX MYyTAX HIKE aTMOC(EPHOTO.
Cymectsytot armapatsl IBJI NPV. D10 605b1110ii repMeTHYHBIN CYHAYK,
13 KOTOPOTO TOPYMT T0JIOBa ManueHTa. YToOsl cocTosics BIOX, AaBile-
HUE B CYHAYKE JJOJDKHO yNacTh HUXKE aTMOC(EPHOTro, BHI3BAB pPACIIUpE-
HUE TPYAHOH KJIeTKH. JI0BOIBFHO (DU3MOJIOTHYHO, HO BEChbMa I'POMO3/IKO.

aTMmocepHoe aaBreHve

ﬁ‘
oTpULATeNbHOE AaBleHne  —

rpyaoHas KnéTka pacwmpseTca

A. ToPsYEB

9 N. CABUH



Cawmas nipocTas kinaccudukamnus annaparo MBJI §1.2

Amnmnaparsl UBJI NPV tuna «Iron lung»

HFYV (high frequency ventilation) — BricokouactoTHass BJI B
MIPUPOJIE UCTIONB3YETCS] XUITHUKAMHU, KO-
TOpBIE HE YMEIOT MOTETh, HAIIPUMEP, CO-
Oakamu. [Ipu sTOM THIIE IBIXaHUS 00BEM
OJTHOTO BJI0OXa MEHbIIE MEPTBOIO IpO-
CTpaHCTBAa. DTOT THUIN JbIXaHHS I0-aH-
IIMHACKY Ha3bIBaeTcs panting. ['a3000MeH
IIPOMCXOJIUT 32 CUET HEMPEPHIBHOT'O Nepe-
MeIIMBaHUs BO3/1yXa. JIerkue BhIoIHSIIOT
POJIb paiuaTopa U UCIIapUTEIs, O3BOJISS
XUILHUKY, O/IETOMY B MEXOBYIO 1LI1yOy, He
MOTMOHYTH OT TEIUIOBOTO 110Ka. [1o Mepe Toro, Kak TEXHUYECKUe 3a/1a4H,
CBSI3aHHBIE C a/ICKBAaTHBIM YBJIQ)KHEHHEM U COTPEBAHUEM JIbIXaTEJIbHOMN
cmecu annaparoB BUMBII (HFV), Haxondr pelieHue, 3Tu 3aMevareibHbIe
MaIIUHbI 3aHUMAIOT IOCTOMHOE MECTO B KJIMHHUKE.
bonee x annaparam MBJI HFV Ha cTpannmiax 3Toro pykKoBoJICTBa MbI HE
BEpHEMCH.

Te anmapatsr IBJI, koTOpBIE MBI IPUMEHSIEM B OIEPALIMOHHON U
B PEaHUMAIIMOHHOM 3aJie, HCTIoNb3y 0T puHIUn PPV (positive pressure
ventilation), MockoyIbKy AaBlIeHHE BO3AyXa B JAbIXaTEIbHBIX MYTAX Ia-
LIMEHTa Ha BAOXE BhIlIE aTMochepHoro. Eciu B KoHIIE BbI10XA AaBIIEHUE
CHIKaeTcs 10 ypoBHs atMocdepHoro, — 310 ZEEP (zero end expiratory

WWW.NSICU.RU _ 10



Yacts 1 OcHoBa B3aMMOIIOHUMAaHMsI aBTOPOB U YUTATENIeH

pressure UM HyJIEBOE JaBJIEHUE KOHLA BbI10Xa). Eciau B KOHIIE BbIIOXa
JaBIICHUE HE CHIDKAETCSI 10 ypoBHs atMochepHoro, —3to PEEP (positive
end expiratory pressure) uinu [1J[KB (nmonoxurensHoe qaBiaeHrE KOHIA
BbIJI0Xa). KcTaTu, naBjieHue B JbIXaTENbHBIX MYTSAX U3MEPSIOT B CAHTHU-
MeTpax BogHoro ctojiba (cm H20) u B Mummmbapax (mbar wiau mOap).

1 mummbap=1,019744289 cm BoaHoro crosnbda.

A. ToPsYEB

1 N. CABUH



Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

1.2. PeciupaTropHasi MeXaHMKA — HE00XOAUMBbIH MUHUMYM

— Kakue napamempul 60oxa u eviooxa usmepsem annapam UBJI?

Bpewms (time),
00b€M (volume),
notok (flow),
JnaBJieHHe (pressure).

Bpems (time)

— YUmo maxoe BPEMA?

Bpemsi — 310 Mepa IUIMTEIBLHOCTH M MOCJIE10BATEIbHO-
CTH AABJICHUH

Ha rpadukax gaBneHus, TOTOKa 1 00bEMa BpeMs OSKHUT IO TO-
pu3oHTaIBHON ocu «X». U3MepsieTcs B ceKyH1ax, MUHyTax, yacax. C mo-
3ULIMHA PECIUPATOPHON MEXaHUKHU HAC MHTEPECYeT JUIMTEIbHOCTh BJIOXa
U BBIJI0XA, IOCKOJIBKY ITPOM3BEIEHUE TIOTOKOBOTO BpeMeHH Bioxa (Inspi-
ratory flow time) Ha MoTok paBHO 00BEMY B/1OXa, & MPOU3BEAECHUE T10-
ToKoBOTro BpeMeHH Bblioxa (Expiratory flow time) Ha moTtox paBHO
00bEMY BBIIOXA.

BpeMeHHbIe HHTEepPBaJIbl AbIXaTeJIbLHOI0 HUKJIA (MX 4e-
ThIpe)

Yro Takoe «BAOX — inspiration» u «BbIIOX — expiration»?

Brnox sTo BXox Bo3ayxa B Jerkue. /lnurcd no Hadana BbIIOXA.
Bbiiox — 3T0 BBIXOZ BO3AyXa M3 Jerkux. /nurcs g0 Havana Baoxa.
WHpiMM c10BaMH, BAOX CUUTAETCS C MOMEHTA Hadalla OCTYIUIEHUS BO3-
JyXa B JbIXaTeJbHbIE ITyTH U JUTUTCS JJO Hayasa BbI10Xa, & BBIJIOX — C MO-
MEHTa Hayajla U3THAHUS BO3/yXa U3 JAbIXAaTEIbHBIX IyTEH U JJIUTCA 10
HayaJla B/10Xa.

DKcIepThl AETAT BIOX Ha JIBE YacTH.

WWW.NSICU.RU _ 12



Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

Inspiratory time = Inspiratory flow time + Inspiratory
pause

Inspiratory flow time — BpeMeHHOI HHTEpBaJI, KOT/JIa B JIETKUE
MOCTYNAeT BO3AYX.

Uro Takoe «MHCHMpaTopHas nay3a» (inspiratory pause uiu in-
spiratory hold)?

OTO BpeMEHHOW MHTEpBaj, KOIJa KJalaH BJoXa YK€ 3aKpbIT, a
KJIallaH BbIJ10Xa €1I1€ HE OTKPBIT. XOTs B 3TO BPEMsI IOCTYIUIEHUS BO3LyXa
B JIETKUE HE MTPOMCXOAUT, HHCIIMPATOpHAs Iay3a sIBJIAETCS YaCThIO Bpe-
MEHHM BJI0Xa. Tak qoroBopuiiuchk. MIHCIIMpaTopHas nay3a BOSHUKAET, KOra
3aJlaHHBIA 00BEM Y)KE JI0CTaBJIEH, a BpeMsl BAoXa elé He UcTekyo. [l
CIIOHTAHHOTO JBIXaHUS — 3TO 3aJIeP’KKa JbIXaHUs Ha BHICOTE BIOXa. 3a-
JIepKKa JAbIXaHUS Ha BBICOTE BJIOXA IIMPOKO MPAKTUKYETCS NHAUNCKUMU
JOTaMM U IPYTUMH CIIELUAIMCTaMU I10 IbIXaTeIbHOM TMMHACTHKE. B He-
KOTOpBIX pexxumax MBJI uncnimparopHast nay3a OTCyTCTBYET.

s anmapara MUBJI PPV Beiiox expiratory time — 3To BpemeH-
HOM MHTEpPBaJ OT MOMEHTA OTKPBITHs KJIAIIaHA BBIJIOXA JI0 Hadaja clie-
JYIOILIETO B/10Xa. DKCIEPTHI AT BbIIOX HA JIBE YaCTH.

Expiratory time = Expiratory flow time + Expiratory
pause

Expiratory flow time — BpeMeHHOI1 HHTEpBaJI, KOT/1a BO3/1yX BbI-
XOJIUT U3 JIETKHX.

Uro Takoe «3KcnuparopHas nays3a» (expiratory pause win expi-
ratory hold)?

DT0 BpEMEHHOM MHTEpPBAJI, KOIZla MOTOK BO3/lyXa U3 JIETKUX YKe
HE MOCTYIIAET, a BAOX elIE He Hadascs. Eciau Mbl MMeeM 110 C «yMHBIM»
armaparom MBJI, MbI 00s13aHbBI COOOIIUTH €My CKOJIBKO BPEMEHH, IO Ha-
IEMYy MHEHUIO, MOYKET JJINTHCS dKCIIMpATOpHas naysa. Eciu Bpems skc-
MMAPATOPHOU TNay3bl UCTEKIIO, a BIOX HE HadaJics, «yMHbI» annapar UBJI
00BsiBIIIET TpeBOTY (alarm) u HaYMHAET criacarh MAIMEHTa, IMOCKOJIbKY
CUMTAET, YTO IPOU30LLIO AlTHO) (apnoe). Bxirtoyaercs onuyst Apnoe ven-

A. ToPsYEB

13 N. CABUH



Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

tilation. B Hexoroprix pexxumax BJI sxcriuparopHast may3a OTCyTCTBYET.
Total cycle time — BpeMst JpIXaTeIbpHOTO UKJIA CKIIAbIBAETCS U3 Bpe-
MEHHU B/I0Xa U BPEMEHHU BbIJ10XA.
Total cycle time (Ventilatory period) = Inspiratory time +
Expiratory time
WIH
Total cycle time = Inspiratory flow time + Inspiratory pause
+ Expiratory flow time + Expiratory pause

p | AABNEHUE
Expiratory
flow time| Expiratory
pause
\
N\
Insiratory ~ |Inspiratory T -
flow time pause
Inspiratory time Expiratory time
Total cycle time(ventilatory period) oo
Flow MOTOK
T
>

Omom gppazmenm ybeoumenbHo OeMOHCIMpPUpyem mpyoHOCmU Nepesooa.:
1. Expiratory pause u Inspiratory pause 6oodwe ne nepegoosim, a npo-
Mo nuuLym smu mepmuHul Kupuinuyei. Mol ucnonvsyem 6yk6aibHbulil ne-
DpeBo, — 3a0eprHcKa 600Xa U 6b100Xa.

2. l[na Inspiratory flow time u Expiratory flow time 6 pycckom s3vike
Hem YOOOHbIX MEePMUHOS.

3. Kozoa mul 2060pum «800X» — npuxooumcs ymounsims: — smo Inspira-
tory time unu Inspiratory flow time.

s obosnauenus Inspiratory flow time u Expiratory flow time Mot Oyoem

WWW.NSICU.RU — 14



Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

UCnoib3oeams mepmurbl ROMOKO60€ 6pem 600Xxa u 8vl00Xa.

VAN

Insiratory | Expiratory T
flow time | flow time
Inspiratory | Expiratory

time time

Total cycle time (ventilatory period)

Flow

WucniparopHast W/niiy SKCIMpaTopHast ay3bl MOTYT OTCYTCTBOBATh.

0O6béM (volume)

— Ymo makxoe OFBEM?

Hekoropelie Hamm KypcaHThl 0TBe4aroT: «O0BEM — 3TO KOIMUYECTBO BE-
LIECTBAY.
JIis HecKMMaeMbIX (TBEPABIX M AKHJIKHX ) BELLIECTB 3TO BEPHO, a [ Ta30B
HE BCerja.
[Tpumep:

Bam nipuHeciin 6alI0H ¢ KUCIOPOIOM, EMKOCTBIO (00BEMOM) 311,
— a CKOJIbKO B HEM kuciopoaa? Hy koHeuHO, Hy>)KHO U3MEpPUTH JaBJICHUE,
U TOTJ1a, OLICHUB CTETIEHb CKAaTHs ra3a U 0XKHUIaeMBbII pacxXoi, MOXKHO CKa-
3aTh, HAJIOJITO JIU €r0 XBaTHT.

A. ToPsYEB

15 N. CABUH



Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

MexaHuKa — HayKa TO4YHas1, TOATOMY IPEK]IE BCETO,
O0BbEM — 3TO0 Mepa IPOCTPAHCTBA.

W, Tem He MeHee, B yCI0BUAX CIIOHTaHHOTO Jbixanus u MIBJI npu
HOPMaJIbHOM aTMOC(EpPHOM JaBJICHUN MBI UCTIONB3yEM EUHUIIB 00beMa
JUI OLIEHKHU KoJnuecTBa raza. CxxarneM MOXKHO npeHeOpeus.® B pecnu-
paTopHOi MEXaHUKE 0OBEMBI U3MEPSIOT B JIUTPAX WK MUJUTMIIUTPAX.

Jlng onrcanusi 00bEMOB HCTIONB3YIOTCSA TPH CIIOBA
1. IIpocTtpancTBo (space).

2. EmxocTs (capacity).

3. O0bém (volume).

O0bEMBI U IPOCTPAHCTBA B PECIIMPATOPHON MeXaHHMKe.

JAbixaresbHbIi 00b€M (VT) o-anmmuiicku Tidal volume — 3To Benu-
YHHA OJHOTO OOBIYHOTO BJIOXA WJIM BBIIOXA.

MunyTHbIi 00béM (MV) — no-anrmuiicku Minute volume — 310 cymma
JIBIXaTeNbHBIX 00bEMOB 32 MUHYTY. Eciii Bce apIxarenbHble 00bEMBI B Te-
YeHHe MUHYTHI PaBHbBI, MOXKHO MPOCTO YMHOXHUTH AbIXaTEIbHBINA 00BEM
Ha 4acTOTY JIbIXaHUM.

MeptBoe npocrpanctBo (DS) no-anrmuiicku Dead** space — 310 Cy-
MMapHBIH 00bEM BO3TyXOHOCHBIX MyTEH (30HA JIbIXaTEIHbHOW CHCTEMBI,
IJIe HET Ta3000MeHa).

*Korma apIxanue TIPOUCXOIUT ITO]] TaBICHUEM BEIIIe aTMochepHoro (6apoka-
Mepa, NI0OOKOBO/IHBIE aKBAIAHTHCTHI U T.JI.), COKATUEM Ta30B MPeHeOperaTh Helb3sl, 10-
CKOJIbKY MEHSIFOTCSI MX (PH3MUYECKHe CBOMCTBA, B YACTHOCTH PAaCTBOPUMOCTH B Bojie. B
pe3yabrare — KHCIOPOIHOE OIbSHEHUE U KECOHHAst 00JIe3Hb.

B BBICOKOTOPHBIX YCIOBHUSIX MPU HU3KOM aTMOC(HEPHOM JIABICHUU 370POBbIi
CHOPTCMEH-AIIBIIMHKUCT C HOPMAJIbHBIM YPOBHEM I'€MOITIOOMHA B KPOBH HCIIBITHIBACT I'H-
[MOKCHIO, HECMOTPSI Ha TO, YTO JBIIIHUT TIyOKe U 4arie (JbIXaTelbHbIA U MUHYTHBIN
00BEMBI YBEITUYCHBI).

**propoe 3HaueHme cioBa dead — Oe3aBIXaHHBII
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

O0beMbl, HcciIeyeMble IPUH CIUPOMETPUH

JAbixaTeqbHblii 00béM (VT) no-anmuiicku Tidal volume — 5To Benu-
YUHA OJTHOTO OOBIYHOTO BJIOXA MJIM BBIIOXA.

Pe3epBublii 00béM Baoxa — POBa (IRV) no-anrmiicku Inspired re-
serve volume — 3T0 00bEM MakCHMaJIbHOIO B0XA IO 3aBEPLUICHUH OObI-
YHOTO BJIOXA.

Emkocts B1oxa — EB (IC) no-anmmiicku Inspiratory capacity — 31o
00BEM MaKCUMAJIBHOTO BJOXA MOCIIe OOBIYHOTO BBIJ0XA.
IC=TLC - FRC
W
IC=V1+IRV

Oomasn émkoctb gérkux — OEJI (TLC) no-anmuiicku Total lung ca-
pacity — 510 00BEM BO31IyXa B JIETKUX 10 3aBEPIICHUH MAaKCHUMaJIbHOTO
BJIOXA.

Octarounslii 006éM — OO (RV) no-anrnuiicku Residual volume — 310
O6’I>éM BO31yXa B JIETKHUX T10 3aBCPUICHUH MAKCUMAJIbHOI'O BbIJIOXA.

Kuznennas émkoctsb Jérkux — KEJI (VC) no-anrnuiicku Volume ca-
pacity — 510 00bEM BII0Xa MOCJIE MAKCUMAJIBLHOTO BBIJIOXA.
VC=TLC -RV

dynkunoHagabHas ocrarounas émkoctb — ®OE (FRC) no-anrmiicku
Functional residual capacity — 3To 00b5M Bo3yXa B JIETKUX IO 3aBEp-
IEHUU OOBIYHOTO BBIJOXA.

FRC=TLC-1IC

Pe3epBHublii 00béM Bbi10xa — POBBIA (ERV) no-anrmiicku Expired
reserve volume — 310 005€M MaKCUMaJILHOTO BBIJIOXA MO 3aBEPIICHUN
0OBIYHOTO BBIIOXA.
ERV = FRC - RV
A. TopPaYEB
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Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

MoTtok (flow)

— Ymo maxoe [IOTOK?

— «O0BEMHAS CKOPOCTH» — TOYHOE OTPEEIICHHE, YI0OHOE IJIsi OIICHKU
paboThl HACOCOB M TPYOOIPOBOJIOB, HO IS PECIIUPATOPHON MEXaHUKHU
OOJIBIIIE TTOAXOTUT:

IHoTok — 3T0 cCKOpPOCTH U3MEHEeHHs 00bEMa

B pecniuparopHoit Mmexanuke moTok (V) U3MEpSIOT B IUTPaX B MUHYTY.
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

[Ipumepsr:

[Torok(V) = 60a/mun, Jnmurensrocts Baoxa(Ti) = 1cex(1/60Mun),
Jpixatenbapiii 006EM (VT) = ?

Pemenue: V x Ti =Vt

Otsert: 11

[Totok(V) = 601/MuH, JpixarensHblii 006EM(VT) = 11,
Jmurensrocts Baoxa(Ti) = ?

Pemenue: V1/V = Ti

Otgert: 1cek(1/60Mun)

O06BEM — 3TO MpoU3BEACHNUE MOTOKA Ha BPEMsl BIOXa WU IJIOLIAAb MO
KpHBOM IMOTOKA.

Vr=V x Ti

A. ToPsYEB
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Pecniuparopnas MmexaHnka — HEOOXOAUMBI MUHUMYM §1.2

DTO0 MpeCTaBICHNE O B3aHMOOTHOIIIEHUH MTOTOKA U 00bheMa HC-
HOHBSyeTCﬂ HpI/I OIIMCaHUU pe)KI/IMOB BCHTUJIALINN.

JasneHue (pressure)

-— Ymo maxoe /[ABJIEHUE?

JdaByieHue(pressure) — 310 CHJIA, IPUJIOKEHHAS
K eIMHHUIIE TJIOIIAAH

JlaBrieHue B JbIXaTEIbHBIX MYTAX M3MEPSAIOT B CAHTHMETPaX BOJHOTO
cronba (cm H20) m B mwmmmmbapax (mbar wim mbap). 1 mumim-
6ap=1,019744289 cm BomHOTO cTOJNOA.

(Bap (rpeu.fdpog — TsKeCTh) — BHECHCTEMHAs €AMHUIIA H3MEPEHUS
nasnenust, paBHas 10° H/m2 (TOCT 7664-61) wiau 10° mun/cm? (B cucteme
Cre).)

3HaveHUs JaBJIeHUN B PA3HbIX 30HAX JAbIXaTeJbHOMI
CHCTEeMBbI U rpajiueHThl (gradient) 1aBJjieHust

I[To onpenenenuto qaBieHne — 3TO CHUJIa, KOTOpas y)kKe Halia cede
MpUMEHEeHHe, — OHa (3Ta cujia) AaBUT Ha IUIOMIAb U HUYETO HUKYyJAa HE
nepemMeinaet. [ paMOTHBIN JOKTOp 3HAET, YTO B310X, BETEP, U IaXKe yparaH,
CO3/1aeTcsl Pa3HOCTHIO IaBJICHUM UM rpaaueHToM (gradient).

Hampumep: B 6ammone ra3 noa nasiaenueM 100 armocdep. Hy u
YTO, CTOUT cebe 0assioH U HUKOTO He TporaeT. ['a3 B GaioHe CroKoiHO
ceOe IaBUT Ha IJIOMIA/Ib BHYTPEHHEH MMOBEPXHOCTH OalsIOHA ¥ HU HA YTO
He OTBIIEKaeTcs. A ecnu OTKpbITh? Bo3HukHeT rpanueHT (gradient), ko-
TOPBINA U CO31AET BETEP.
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

Paw=Pawo
Ptr=Pawo-Pbs
Pb

—Pl=Palv-Ppl

L Pw=Ppl-Pbs
—Pes

JaBnenus:

Paw — naBiieHue B JbIXaTENbHBIX My TAX

Pbs — naBiienue Ha MOBEPXHOCTH TeJa

Ppl — mmeBpanbHOE naBneHue

Palv— anpBeonspHoe 1aBieHne

Pes — nuiueBonHoOE naBiaeHUE

I'paguenTsr:

Ptr — Tpancpecnuparonnoe nasnenue Ptr = Paw — Pbs
Ptt — TpancTopakansHOe naBnenue Ptt = Palv — Pbs
Pl — tpancnynsmonansHOe naBinenue Pl = Palv — Ppl
Pw— tpancmypanbnoe nasnenue Pw = Ppl — Pbs

(JIerko 3amoMHUTB: €CITM HCIIOJIb30BaHA MPUCTABKA «TPAHC» — pedb UAET
0 TpaJIueHTE).

I'maBHOM IBHKYLIEH CUIION, IIO3BOJIAIOIIEH ClIeaTh BJIOX, SIBISAETCA pas3-
HOCTb JaBJICHUI Ha BXOJIE B AbIXareibHble myTu (Pawo- pressure airway
opening) U JaBJICHHE B TOM MECTE, IJIe AbIXaTeIbHbIC MyTH 3aKaHYH-
BalOTCS — TO €CTh B anbBeonax (Palv). [IpoGiema B ToM, 4TO B allbBeOIax
TEXHUYECKH CIIOKHO ITOMEPUTH JaBieHue. [loaToMy Ui OLlEHKH AbIXa-
TEJIBHOI'O YCUJINS HA CIIOHTAHHOM JIBIXaHUH OLIEHUBAIOT IPAJUEHT MEXKIY
MUIIEBOIHBIM JaBiieHueM (Pes), npu cobmoneHnn yciaoBUil H3MEpEeHUs

A. ToPsYEB
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Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

OHO paBHO meBpagbHOMY(Ppl), 1 1aBIeHHEM Ha BXOJe B AbIXaTEIbHBIE
iyt (Pawo).

[Ipu ynpasnenun annaparoMm MBJI Haubonee nocTynHbM U uHpOpMa-
THUBHBIM SIBIISIETCS] TPAJIMEHT MEXKY JAaBJICHHUEM B JIbIXaTEJIbHBIX MyTIX
(Paw) u naBnennem Ha moBepxHoctH Tena (Pbs- pressure body surface).
Orot rpanueHT (Ptr) Ha3pIBaeTCsl «TpaHCPECIMPATOPAHOE JABICHUE», U
BOT KaK OH CO31a€Tcs:

1. IIpu NPV Pawo co-
OTBETCTBYET arMocdep-
HOMY, TO €CTh HOJb, a
Pbs cranoButcst oTpu-
LATEJIbHBIM B PE3YIlb-
TaTte padoTHI amnmapara.

Anmnapar UBJI NPV
tuna «Kirassa»

2. Ilpu PPV JlaBnenue Ha moBepx-
HoctH Tena (Pbs) paBHO HyIIO, TO
€CTh COOTBETCTBYeT armocdep-
HoMmy, a Pawo Beiie atmocdep-
HOTO0, TO €CTh MOJIOKUTEIBHOE.
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

Kak Bunure, Hu oguH u3 merogoB MBJI He cooTBETCTBYET MO-
JHOCTBIO CIIOHTAaHHOMY JIBIXaHHIO, HO €CJIM OI[CHUBATh BO3/IEHCTBHE HA
BEHO3HBII Bo3Bpar u nuMdoortok anmnapars UBJI NPV tuna «Kirassa»
KaxyTcs Oonee usnonornunpiMu. Ammapatel UBJI NPV tuma «Iron
lung», co3naBast OTpUIIATEILHOE JTaBIICHUE HaJ BCEH MIOBEPXHOCTHIO TEIa,
CHIDKAIOT BEHO3HBIN BO3BpAT U, COOTBETCTBEHHO, CEP/ICUHBIN BBIOpOC.

bes Herorona 31ech HE 000WTHCE.

Ncaak HproTon

JlaBiieHue (pressure) — 3T0 cCUiIa, ¢

KOTOPOM TKaHU JErKUX WU TPyAHOH

KJIETKM [POTUBOACHCTBYIOT BBOJU-

MOMY 00BEMY, WM, HHBIMHU CIOBaMH,

cuna, ¢ kotopoit anmapar MBJI npeo-

JIOJIEBAET CONPOTUBIICHUE JbIXATEIIb-

HbIX IYTEH, D3JIacCTUYECKYI0 TITY

JETKHUX U MBIIIIEYHO-CBA30YHBIX CTPYK-

Typ TPYIHOU KJIETKHU (IO TPETheMY 3a-

koHY HbIOTOHA 3TO O/IHO U TO %€ MOCKOJIbKY «CHJIa IEUCTBUS paBHA CHUJIE
IIPOTUBOJCHCTBUS).

Equation of Motion ypaBHeHHe CHJI, WJIN TPETHI 3aKOH
Hbrorona nus cucrembl «anmapar UBJI — nanuenT»

B Tom cnyuae, ecin annapar MBJI ocymiecTBiasieT BAOX CHH-
XPOHHO C JIBIXaTeJIbHON MOMNBITKON MAlMEHTA, IABIEHHUE, CO3JaBAEMOE
anmaparom MBJI (Pvent), cyMMUpyeTCsl C MBIIICYHBIM YCHUJIUEM IIa-
uueHTa (Pmus) (J1eBast 4yacTh ypaBHEHHMs) JUIsl IPEOIOJIEHUS YIIPYTOCTH
JIETKUX U TpyHOM KieTku (elastance) u conporunenus (resistance) mo-
TOKY BO3/[yXa B JIbIXaTeJbHBIX MYTAX (IIpaBasi 4aCTh YPaBHEHUS).

Pmus + Pvent = Pelastic + Presistive
(TaBeHUE U3MEPSIOT B MIJUTHOApax)

Pelastic=E x V
(mpou3BeneHNE YIPYTOCTH HAa 00BEM)
A. FoPs4EB
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Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

Presistive =R xV
(Ipou3BEEHNE CONPOTUBIICHHS HA TTOTOK)

COOTBETCTBEHHO
Pmus + Pvent= ExV + RxV
Pmusméap) + Pvent(méap) = Em6ap/ma) X V(ma) + R (m6ap/n/mun) X
V (a/mun)

3aoHO BCrioMHUM, pasMepHOCTh E — elastance (yrpyrocts) moka3siaet
Ha CKOJIbKO MUJINOap BO3pACTAET JIaBJICHHUE B pe3epByape Ha BBOJUMYIO
enuHuIy oobéma (Mmbap/min); R — resistance conpoTuBieHe OTOKY BO3-
JyXa MpOXoJsIIeMy Yepe3 JibIXaTeJbHble TyTH (MOap/i1/MHUH).

Hy u onsa weco nam npuecooumcs smo Equation of Motion (ypas-
HeHue cun)?
[TonnmaHnue ypaBHEHHUs CUII ITO3BOJIIET HaM JIeJaTh TPH BEILH:

Bo-nepsbix, mo60ii annapat VIBJI PPV MoxeT ynpaBisTh o1HO-
MOMEHTHO TOJIbKO OJJHUM U3 U3MEHSEMbIX ITapaMETPOB BXOASIIUX B 3TO
ypaBHEHHE. DTU U3MEHsEMbIE MTapaMeTpbl — J1aBlieHue 00bEM U MOTOK.
[ToaToMy cyIIecTBYIOT TpH crioco0a yIpaBlIeHUs BIOXOM: pressure con-
trol, volume control, uiu flow control. Peanuzanus BapuanTa Bioxa 3a-
BUCHUT OT KOHCTpyKuMHu annapara VBJI u BeiOpannoro pexuma UBJIL.

Bo-BTOpBIX, HA OCHOBE YpaBHEHMsI CUJI CO3aHbl HHTEIUIEKTYallb-
HbIE MIPOrpaMMBbl, OJaroapsi KOTOPBIM anmnapar pacCUYMThIBAET MOKa3a-
TeIU  pecnuparopHod  MexaHukud  (Hampumep.:  compliance
(pacTsxUMOCTD), resistance (comporuBiieHue) U time constant (ro-
CTOSIHHAsi BpEMEHU «T» ).

B-Tpetbux, 0e3 moHMMaHUs ypaBHEHHUS CHII HE TOHATh TaKue pe-
UMbl BEHTWIALMU Kak “proportional assist”, “automatic tube com-
pensation”, u “adaptive support”.
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

I'maBHBIe pacyeTHBIE MapaMeTPbl PeCIUPATOPHONH MeXaHUKH
resistance, elastance, compliance

1. ConporuBieHHe AbIXaTeJBbHBIX NyTeil (airway resistance)
CoxkpaiieHHOE 0003HaYeHHE — Raw.
Pasmeprocts — cMH20/J1/cex mmu mbap/mi/cex
Hopwma nnst 3mopoBoro yenoseka — 0,6-2,4 cmH20/J1/cex. Y untyOmpo-
BaHHOTrO nanuenta Ha UBJI — 3-10 cmH20/J1/cexk.

@U3NMYECKU CMBICI JAHHOTO ITOKAa3aTes TOBOPUT, KAKUM JIOJKEH
OBITh TPAIMEHT JABJICHUH (HAarHETaloIIee IaBJICHNE) B TAHHOW CHCTEME,
9T00BI 00ecTiednTh MOTOK 1 TP B cekyHy. CoBpemeHHOMY armapary MBJI
HECJIOKHO paccunTarh pe3dcTaHc (airway resistance), y Hero ectb JaT4nku
TIABJICHUS U TTOTOKA — pa3JesIiil IaBlIeHHE Ha TTOTOK, U TOTOB PE3YJIbTar.
Jlnia pacuera pesrcranc annapat MBJI neaut pa3sHocTs (rpaJueHT) Ma-
KkcuMasbHOTO JaBnenus Broxa (PIP) u nasnenus mnaro saoxa (Pplateau) Ha
motok (V).

Raw = (PIP-Pplateau)/V
— YT0 1 yeMy CONpPOTUBIISIETCS?

PecnmparopHasi MexaHWKa pacCMaTpUBAET COMPOTUBIICHHUE JIbIXa-
TEJBHBIX MyTeW BO3ayIIHOMY MOTOKY. CompoTuBieHue (airway resi-
stance) 3aBUCHUT OT JUTUHBI, TUAMETPA M MIPOXOIMMOCTH JIBIXaTEIbHBIX
MyTel, PHIO0TpaxeabHON TPYOKH M BIXaTeIbHOTO KOHTYpa ammapara
NBJI. ConpoTuBieHre NOTOKY BO3pacTaeT, B YaCTHOCTH, €CIIU MPOUCXO-
JMT HAKOTUICHUE ¥ 3a/IeP’KKa MOKPOTHI B IBIXaTEIbHBIX MTyTSAX, HAa CTCH-
Kax JHIO0TpaxeaJbHON TPYOKH, CKOIJICHHE KOHJEeHcara B MUIAHTax
JBIXaTEIPHOTO KOHTYpa win Aedopmanus (meperud) mo0oil u3 TpyOok.
CompoTuBiieHUE ABIXaTEIBHBIX ITyTeH PACTET MPH BCEX XPOHUUECKUX U
OCTPBIX OOCTPYKTHBHBIX 3a00JI€BAHUSAX JIETKUX, MPUBOASIIINX K YMEHb-
[ICHUIO JHaMeTpa BO3AYXOHOCHBIX MyTel. B COOTBETCTBHH C 3aKOHOM
lNarena-Ilya3ens npu ymeHbIIeHUN uaMeTpa TpyOKH BABOE /1715 obecrie-
YEHUS TOTO JKe MMOTOKA TPAIMEHT JIaBJICHUH, CO3AIOIINN STOT MOTOK (Ha-
THETAIoIIee AaBJIeHHE), TOJDKEH OBITh YBeImdeH B 16 pa3.

BaxHo nMeTh B BUAY, 4YTO CONPOTUBIIEHUE BCEH CHCTEMBI ONPEIEISAETCS
30HOH MaKCHMAJIBHOTO COTIPOTHBIICHHSI (CaMBIM Y3KHM MECTOM). YcTpa-

A. ToPsYEB
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Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

HEHHUE 3TOT0 MPEMITCTBUSA (HapuMep, yJlajJeHue HHOPOJHOTO Teja U3
IBIXaTeNbHBIX MYTEeH, YCTpaHEHHE CTeHO3a TPaxen WM UHTYOAIus npu
OCTPOM OTEKE FOPTaHH ) NO3BOJISET HOPMAJIN30BaTh YCIOBUS BEHTUIISIUU
nerkux. TepMUH pe3HcTaHC MIMPOKO MCIIONB3YETCs POCCUNCKUMU pea-
HUMAaTOJIOTaMH KaK CyIIECTBUTEIbHOE MYKCKOTo posia. CMbICT TepMUHA
COOTBETCTBYET MUPOBBIM CTaHAAPTaM.
BaxxHo mOMHUTB, 4TO:
1. Annapar UBJI moxeT u3mMepuTh pe3HCTaHC TOJIBKO B YCIOBUAX
NPUHYIUTENIbHON BEHTUIISIUH Y PETAKCUPOBAHHOTO MAIlMEHTA.
2. Kora Mbl roBopuM 0 pe3icTanc (Raw Wiin conpoTUBIEHUH JIbI-
XaTebHBIX IyTEH) MBI aHAJIM3UPYEM OOCTPYKTHUBHBIE IIPOOIEMBI
IPEUMYILECTBEHHO CBA3aHHBIE C COCTOSTHUEM IIPOXOAUMOCTH JIbI-
XaTeJIbHBIX ITyTEeH.
3. UemM Oosnblile IOTOK, TEM BbIILIE Pe3HCTAHC.

2. Yapyrocts (elastance) u nonaranBocTs (compliance)
TIpesx/e Beero, ClemyeT 3HaTh, TO CTPOrO MPOTUBOIIONOKHBIE TTOHS-

st 1 elastance =1/ compliance. CMbICII IOHSTHS «YTIPYTOCTBY MOJIpPa-

3yMEBAeT CIIOCOOHOCTh (PM3MUYECKOTO Teja MpH JAehOpMaIii COXPAHSIThH
NpHJIaraeMoe YCUIIUE, a IPH BOCCTAHOBJICHNH (DOPMBI — BO3BpAIIATh 3TO YCH-
nme. Hanboree HamIsiiHO 3TO CBOMCTBO MPOSIBISETCS Y CTANBHBIX MPYKHH
WM pe3nHoBbIX n3emuil. Crenmanuctsl o MBJI npu HacTpolike u Tectu-
POBaHMH alIapaToB B KaU€CTBE MOAEIH JIETKUX HCIOIb3YIOT PE3UHOBBIN
MEIIOK. YTPYTOCTh JBIXaTeIbHOW CHCTEMBI 0003HadaeTcsi cuMBoioM E.
Pa3mepHOCTB yripyroct MGap/mJ1, 5T0 03HAYAET: Ha CKOJIBKO MIJITHOAp cie-
TyeT TOAHSATH JAaBJIeHHE B CHCTeMe, 9ToOB! 00hEM yBemmumiics Ha | mit. J{aH-
HBI TEPMUH MIMPOKO HCIIOJB3YEeTCsl B padboTax 1Mo (PU3HOTIOTHH JAbIXaHHUS, a
crieraictsl o MIBJT nonb3yroTcst moHsATHEM 00paTHBIM «YIIPYTOCTID — 3TO
«pacTskuMocTh» (compliance) (MHOTIa TOBOPSIT «IOJATIIMBOCTEY).
— [Nouemy? — Camoe ipoctoe 00bsICHEHUE:
— Ha monuTopax anmaparos MBJI BeiBoguTcsi compliance, BOT Mbl UM U
MIOJIb3YEMCSL.

Tepmun kommiaiinc (compliance) ucnonb3zyeTcs Kak cylie-
CTBUTEJIBHOE MY’KCKOTO POJia POCCUICKUMH PeaHMMAaTOJIOraMH TaK ke
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

4acTo, Kak 1 pe3McTaHc (Bceraa korna MoHuTop anmnapara MBJI nokassi-
BaeT 3TU MIapaAMETPHI).

Pa3mepHOCTh KOMILIAKHCA — MJI/MOAP MTOKA3bIBAET, HA CKOJIBKO
MUJUIMJINTPOB YBEJIUYUBAETCs 00BEM NP MOBBILICHUU JIaBlIeHuUs Ha 1
MUJLTHOAP.

B peasnbHOM KIMHMYECKOW cuTyauuu y nanuenrta Ha MBI uzme-
PSIOT KOMILIAMHC PECITUPATOPHON CUCTEMBI — TO €CTh JIETKUX U TPYIHON
KIETKH BMecTe. [ 0603HaueHNs] KOMIIAHHC UCTIONB3YIOT CUMBOJIBL:
Crs (compliance respiratory system) — KOMILUIA{HC JbIXaTSIBHON CH-
crembl U Cst (compliance static) — KOMILUIAHHC CTaTUYECKUMN, 3TO CHHO-
HUMBI. J[J1s1 TOTO, YTOOBI PACCUNTATH CTATUICCKUN KOMILIAWHC, anmapar
WBJI nenut npixarenbHbI 00bEM Ha JaBICHHE B MOMEHT MHCIIHPATOP-
HOM 1ay3bl (HET IOTOKAa — HET Pe3HCTAHC).

Cst = V1/(Pplateau —PEEP)

Hopwma Cst (kommaiinca craruyeckoro) — 60-100ma/moéap
[IpuBonMMast HUKE CXeMa IMOKa3bIBACT, KAK HA OCHOBE JBYXKOMIIOHEHT-
HOW MOJIEJIM PACCUUTHIBACTCS CONPOTHUBIEHKE MTOTOKY (Raw), crarnue-
ckuii komiutaiiHe (Cst) u ynpyrocTts (elastance) 1pIXaTeIbHON CUCTEMBI.

ABIEHUE —
5 koHTYPE |Paw™=Frest R
AMMAPATA

nen

B~

___________________________

,M0TOKOBOE 3anep>KKa
BpemMsa BAOXa !
BAOXa 4—»

|<—m—>|<—m—>

BPEMSA
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Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

BaxHo uMmeTh B By, UTO U3MEPEHHUS BBIMIOJIHSIOTCS y pEIaKCh-
poBaHHOTO TanMeHnTa B yciaousx UBJI, ynpasmsemoit mo o0bEMy ¢ me-
PEKIIFOYEHUEM Ha BBIIOX IO BPEMEHU. DTO 3HAUUT, YTO MOCIJE TOro, KaK
00bEM JI0CTaBIICH, Ha BBHICOTE BJI0XA KJIallaHbl BI0XA U BBII0XA 3aKPBITHI.
B 3T0T MOMEHT M3MepseTcs 1aBlICHUE IJI1aTO.

BaxxHo moMHUTB, YTO:

1. Anmapar MBJI moxer usameputs Cst (koMnJIaiHC cTaTude-
CKHI) TOJIBKO B YCIIOBHSIX MPUHYIUTEIBHON BEHTWISALUHU Y pelia-
KCHPOBAHHOTO MaIlMEHTa BO BPeMsI HHCIIUPATOPHOIL May3bl.

2. Kormia Mbl roBopuM o ctarndeckoM komiuiaiinee (Cst, Crs wim
PaCTSHKUMOCTH PECTIUPATOPHOI CHCTEMBI), MBI aHAJIU3UPYEM pe-
CTPUKTHBHBIE MPOOIEMBI MPEUMYIIIECTBEHHO CBSI3aHHBIE C CO-
CTOSIHUEM JIETOYHOM MapeHXHUMBI.

Ounocodckoe pe3roMe MOXKHO BBIPA3UTh JBYCMBICICHHBIM

YTBEPKICHUEM:
IHotok co3naéT naBiaeHune

O06e TPaKTOBKHU COOTBETCTBYIOT I€HCTBUTEIBLHOCTH, TO €CTh: BO-
MEPBBIX, TOTOK CO3AaETCS IPaJIMEHTOM JIaBIIEHUH, a BO-BTOPBIX, KOTJa
MOTOK HATAJIKUBAETCS Ha MPETSITCTBUE (COMPOTUBIECHUE JBIXaTEIbHBIX
myTei), naBneHue ypenuunpaercs. Kaxyiascs peueBas HEOpeKHOCTb,
KOT/Ia BMECTO «TPaJEeHT JaBICHU» MBI TOBOPUM «JIaBIICHHUEY, POK]Ia-
€TCs U3 KJIMHUYECKOW pearbHOCTHU: BCE aTYUKH JIaBICHUS PACIOJIo-
YKEHBI CO CTOPOHBI JbIXaTeIbHOTO KOHTYpa annapata MBJI. Jlns Toro,
4TOOBI U3MEPUTH JABJICHHE B TPaXxee U paccuuTaTh rpaJueHT, HEe0OX0-
JUMO OCTaHOBUTH MOTOK U JOXKAAThCA BBIPABHUBAHUS JaBICHUS C
000uX KOHIIOB AHJIOTpaxeadbHON TpyOKku. [loaTOMy B mpakTuke oObI-
YHO MBI TIOJIb3YEMCSI TTOKa3aTeNsIMU JJaBJICHUS B IXaTeIbHOM KOHTYpE
anmapara MBJI.

[To Ty cTOpoHy 3HIOTpaxeanbHON TPYyOKH A oOecredeHus
BI0Xa 00b€MOM Y MII 3a BpeMsi X CeK MbI MOYKEM TMOBBILIATH JaBICHUE
BII0Xa (M COOTBETCTBEHHO I'PAJMEHT) HA CKOJIBKO y HAC XBaTUT 3[IPaBOTO
CMBIC]Ia ¥ KIIMHMUYECKOTO OIbITa, MOCKOJIBbKY BO3MOXXHOCTH ammapara
NBJI orpomHBI.
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

Ilo Ty cTopoHy 3HJI0TpaxealbHON TPYOKH y HAC HaXOAUTCS Ma-
LIMEHT, U y HETO JJIs 0OecreueHns Bbljoxa 00bEMoM Y Ml 3a Bpems X cek
€CTh TOJBKO CHJIa YIIPYTOCTH JIETKUX U FPYJHON KJIETKHU U CHUJIA €ro Jbl-
XaTeJbHON MYCKYJaTyphl (€CIIM OH HE peslakcupoBaH). BosmoxHocTH na-
LIMEHTAa CO3[aBaTh IIOTOK BbIJOXa orpaHuyeHbl. Kak MbI yxe
MIpEeTyNpPexIAIH, KIIOTOK — 3TO CKOPOCTh U3MEHEHUS 00BbEMAY, TOITOMY
s obecnieueHust 3Q(HEKTUBHOTO BBIZOXA HYHCHO RPEOOCMAgUmMyb na-
yuenmy epems.

IMocTosiHHast BpeMeHH (T)

Tak B OTE4ECTBEHHBIX PYKOBOACTBAX MO (PU3UOIOTHHU JIBIXaHUS Ha3bIBa-
ercs Time constant. 1o npon3BeIeHNE KOMILJIAWHC HAa pe3HCTaHC.

T = Cst x Raw

BOT Takasi (hopmyna. Pa3MepHOCTb OCTOSIHHOM BPEMEHH, €CTECTBEHHO
CeKyH/bl. JleWCcTBUTENBbHO, BeAb MBI YMHOXaeM MJI/MOap Ha
MoOap/mir/cek. [locTosiHHAs BpeMEHU OTPaykaeT OJHOBPEMEHHO J1aCTH-
YEeCKHE CBOMCTBA JbIXaTEIbHON CUCTEMBI U CONPOTUBIICHUE JIbIXATEIb-
HBIX TyTel. Y pa3HbIX jrofeil T pasHas. [IoHATh (pu3nyecKkuii cMbICI
JTAHHOUW KOHCTAHTHI JIeTde, HadaB ¢ Bbioxa. [IpencraBum cebde, 3aBepmiéH
BJIOX, — Hayar BbIJOX. [1ox nelcTBUEM TACTUUECKUX CUIT AbIXaTeIbHON
CUCTEMBI BO3/IyX BBITAJIKUBACTCS U3 JIETKUX, IPEO0JIEBas CONPOTHUBIIE-
HUE JIbIXaTeNIbHbIX MyTEH.

CKoJIbKO BpEMEHHU 3aiiMET MaCCUBHBIN BBIIOX?

— IlocTosHHYI0 BpeMEHM YMHOXHUTh Ha IATh (T X 5). Tax
ycTpoeHsl Jierkue yenoseka. Eciu anmapar UBJI obecrieunBaer BIox, co-
371aBasi IOCTOSIHHOE JABJIEHUE B JIBIXATEJbHBIX MYTAX, TO y PEIAKCUPO-
BAaHHOTO MAIMEHTa MaKCUMaJIbHBIH JUIs JaHHOTO JIaBJICHUS JIbIXaTeIbHbII
00bEM OyzieT ToCcTaBiIeH 3a TO ke BpeMs (T X 5).

A. ToPsYEB

29 N. CABUH



Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

JlaHHBIN TpadUK MOKa3bIBACT 3aBUCUMOCTH MPOIICHTHON BEJIH-
YUHBI JIBIXaTEIBHOTO 00BEMA OT BPEMEHH MPH MOCTOSHHOM JIaBJICHUU
BJIOXA UJIM MMACCHUBHOM BBIJOXE.

[Ipu BBIOXE MO UCTEYECHUU BPEMEHH T IMAIIUEHT YCIIEBAET BbI-
noxHYTh 63% ApIxarenbHOro 00bEMa, 3a Bpems 2T — 87%, a 3a Bpemst 3T
—95% npixarenbHOTO 00BbEMA. [IpH BIIOXE C MMOCTOSIHHBIM JJaBJICHUEM aHa-
JIOTUYHAs KapTHHA.

[IpakTHueckoe 3HaYCHUE TTOCTOSSHHON BPEMEHU:

Ecam Bpems, mpeocTapisieMoe MarueHTy AJis Bbigoxa <5T, TO TIOCIIe Ka-
JKJ0TO BJIOXA YaCTh JIBIXaTEIbHOTO 00BhEMa OyJIEeT 3a/1ePKUBATHCS B JIeT-
KUX IalieHTa.

MakcuMalIbHBIN JBIXaTeIbHBIA 00bEM MPU BIOXE C TIOCTOSIHHBIM
JTABJICHUEM MOCTYIIUT 3a BpeMsi ST.

[Tpu maremarnueckom aHanu3e rpaduka KpUBOi 00bEMa BBIJIOXA pacyeT
MTOCTOSTHHOM BPEMEHH ITO3BOJISICT CYANTh O KOMILJIAHHC U pe3HCcTaHC.
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

JlaHHbIH TpaduK MOKa3bIBaeT, Kak coBpeMeHHbIN anmnapat VBJI
pacCUMTHIBACT IOCTOSIHHYIO BPEMEHU.

beiBaet, 4TO cTaTUYECKUN KOMILIAHHC pacCYUTaTh HEBO3MOXKHO,
T. K. I 3TOTO JOJIKHA OTCYTCTBOBATh CIIOHTAHHAS JIbIXaTeIbHas aKTUB-
HOCTb ¥ HEOOXOIMMO U3MEPUTh AaBJICHUE I1aTo. Eciu pa3nenuTs apixa-
TeIbHBIH 00BEM HAa MaKCHMaJbHOE [ABJICHHE, IMOJYyYHUM eIIe OJUH
pacuéTHBIN NOKa3aTellb, OTPAKAIOLINN KOMILJIAWHC U pe3HcTaHC.

Pa3Hble aBTOpBI MCIOJIB3YIOT Pa3HbIE MMEHA, HO MBI JOJIKHBI
3HaTh, YTO 3TO CHHOHUMBI:

Cp = Dynamic Characteristic = Dynamic effective compliance
= Dynamic compliance.
Cp = V1/(PIP - PEEP)

Bbonbiie Bcero couBaer ¢ TONKY Ha3BaHHE — «IMHAMMYECKHUH
KOMILJIAMHC», TIOCKOJIBKY U3MEPEHHUE NIPOUCXOAUT IIPU HEOCTAHOBIICH-
HOM IIOTOKE H, CJICAO0BATCIIBHO, HaHHLIfI IIOKa3aTeJib BKIOYACT U KOM-
njaaiiHe, u pe3dcranc. Ham Oonblie HpaBUTCS  Ha3BaHUE
«IMHAMHUYECKAs XapaKTepUCTHKA».

A. ToPsYEB
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Pecniuparopnas MmexaHuka — HEOOXOAUMBIH MHHUMYM §1.2

Korma 3ToT mokasareiab CHUKAETCsI, 3TO 3HAYUT, YTO JIMOO MOHHU-
3HWJICS KOMILIAIHC, JIN00 BO3pOC pe3HcTaHc, Jinbo u To u apyroe. (Mmm
HapylIaeTcs: MPOXOAUMOCTD JbIXaTeIbHBIX IMYTEH, NN CHUXKACTCS I0-
JATIUBOCTB JIETKUX.) OHAKO €CIIM OJHOBPEMEHHO C AUHAMMYECKOH Xa-
PAKTEPUCTUKOI MBI OLIEHMBAEM IO KPHUBOM BHIJJOXa MOCTOSIHHYIO
BpeMeHU, Mbl 3HA€M OTBET.

Ecnu mocTossHHAst BpeMEeHH pacTéT, 3T0 OOCTPYKTHBHBIH MPOIIECC,
a €CJIM YMEHBIIIAETCsI, 3HAYUT JIETKUE CTAIM MEHEee MOAaTIUBEI. (ITHEBMO-
HUA?, UHTEPCTULIMAIBHBIN OTEK?...)
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Yacrs 1 OcHoBa B3aMMOITIOHUMAaHHMSI ABTOPOB U YUTATENIEH

1.3. IToBpe:xnenne jgerkux npu UBJI

Crapuxu rosopuin Ham: «Ilocagure nanuenrta Ha UIBJI, a motom He cHu-
mure». B 4ém-to onu npassl, IBJI MoxeT nospexaars nerkue. B Ha-
crosmee Bpems mnpobieme VILI (ventilator induced lung injury)
MOCBSILEHO OOJIBIIOE KOJIMYECTBO HcciaenoBaHnid. Hamm 3emisku pac-
mmdpossiBatoT VILI kak BEHTHIIATOP MHIYLIMPOBAHHOE MOBPEXKACHUE
nerkux. OOCyuM, Kakue BapUaHThbl HOBPEXKACHUS JIETKUX U3BECTHBI IPU
NBJIL.

1.HeanekBaTtHoe yBIa)KHEHHE.

2. baporpasma.

3. Bomomtpasma.

4. AtenekToTpaBma.

5. buorpasma.

6. TOKCHYHOCTH KUCIIOPO/Ia.
YBaaxkHeHue

Jist Toro, 4ToOBI MPEIMETHO TOBOPHUTH 00 YBIXXHEHUH, HATIOM-
HUM OIpeneneHus] PU3NIECKOro MOHATHUS BIAKHOCTH. ADCOJIIOTHAS
BJAKHOCTh (AB) — 3T0 KOTUYECTBO BOJISHOTO Tapa, COMEPKAIIErocs B
ennHuIle 00bEéMa rasa (enuHuIa U3MepeHus — Mr/in). MakcuMaJibHas ad-
coTIOTHAas BJaxkHOCTh (MAB) — 3T0 MakcHMMalibHOE KOJTUYESCTBO (MTI/1)
BOJISTHOTO Tapa Ui JaHHOW TeMIIepaTyphl ra3a Wi eMKOCTh rasa Juis
napoB BObI NPU JAHHOU Temrieparype. UeM Bhillie TeMIieparypa rasa,
TeM OoJblle MaKCHMaIbHas abCOMIOTHAS BIIAXKHOCTL. Hacklenue raza
BOJITHBIM TIapoM Ooiibiiie MAB HEBO3MOXHO — MPOUCXOJUT KOHICHCA-
WSl BJIaTW B BUJIC TYMaHa M POCHI.

A. ToPsYEB
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[ToBpexaenue nerkux npu MUBJI §1.3

CooTHoOLLEeHME MaKcMarnbHOM abCONOTHOM BNaXXHOCTU
M TemMnepartypbl BO3Ayxa

Temnepartypa, C° 15(120(30(31(32(33|34|35|36|37

Makc. abcontoTHas 13

BNAXHOCTb, M/ 17130|32(34(36(38|40|42 |44

OTtHocuTebHAA BJAaKHOCTh (OB) — 310 OTHOIIEHHE peanbHON
a0COJIIOTHOM BJIA)KHOCTH I'a3a K MAKCUMAaILHOM aOCOJIFOTHOM BJIAXKHOCTH
JJIA )IElHHOfI TeMnepaTypH rasa, BI)Ipa}KeHHoe B npoueHTax
(AB/MAB%100%)

CooTHoLLIEHMEe MaKcMarbHOM abCoMOTHOM BNaXXHOCTU U
TemMneparypbl Bo3gyxa
Menvunrckme ATmMOcepHbI
rasbl Bosgyx B nerux
BO31yX

(kncnopon)
Temneparypa, C* 15 20 37
OTHOcUTenbHas
BNAXXHOCTb, % 2 50 100
AbcontoTHas Brax-
HOCTb, Mr/n 0.5 12 44

VY 310pOBOro uenoBeKa MPU JbIXaHUH YEPE3 HOC IIPOUCXOTUT CO-
rpeBanue Bosayxa 1o 37°C u yBnaxHeHnue 10 100% orHOocuTenbHOMN
BJII&KHOCTH, YTO COOTBETCTBYET 44Mr/11 aOCOIIOTHON BIIaXHOCTH. Esxxen-
HEBHbIE IOTEPU 3/I0POBOI0 YEJIOBEKA IPU CAMOCTOSATEIbHOM JbIXaHUU
4epe3 HOC COCTABIISIOT MPUOIU3nUTENbHO 250M Boabl U 350KKam Teria B
CYTKH. Ba)kHO OTMETHTB, YTO HCTIAPEHHE IPOUCXOAUT CO CIUZUCTOM 000-
JIOYKU HOCA U BEPXHHUX JIbIXaTEJIbHBIX IyTEH.

MepnarenbHbIi SIMTUTETNH TpaXxeu U OPOHXOB MPECTABIICH MPEH-
MYIIECTBEHHO IIMJIMAPHBIME KiIeTkamHu (cilia — pecanuka). Kaxnas takas
kierka umeer 200-250 pecHHUEK, KOTOpbIE KOJIEOIIOTCA C 4acTOTOMN
15/cex, HEMIPepBIBHO U3TOHsSE OPOHXHMATBHBIA CEKPET U3 ABIXaTeIbHBIX
nyTeid. BpoHXuaneHBI CEeKpeT MPORyIUPYIOT OOKaTOBUAHbBIE KIETKU
SMUTENUs U OPOHXUAIBHBIC JKelle3bl. MepLaTeabHbIi AUTENNH Tpaxeu u
OpOHXOB MOXET 3PPEKTUBHO pabOTATh TOIBKO MPH HOPMAIBHOM BSI3KO-
CTH OpPOHXHMAJIBHOTO CEKpeTa.
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B coBpemenHbIx pykoBoacTBax no MIBJI [3, 4, 9, 10] BmecTo npu-
BBIYHOI'O TEPMHUHA YBJIAXKHEHNE HCIOIb3YETCS MOHITHE «KOHIUIIMOHU-
pOBaHME JIbIXaTeIbHOU cMech». KoHInnonnpoBaHye BKIOYAET B ceOs
OYHCTKY ((pUIBTPALINIO), COTPEBAHUE U YBIAKHEHUE JAbIXaTEIIbHON CMECH.

N30b1TOYHOE YBJIaKHEHHE [TPUBOIUT K KOHICHCAIMHU BJIard U
PazKMKEHUIO CEKpEeTa, — U3THAaHUE TAaKOro cekpera TpeOyeT OosblIero
KOJIMYECTBA JBUKEHUN PECHUYEK.

Henocrarok yBiaskHeHHUsl bIXaTE€IbHON CMECU IPUBEIET I10-
BBILIICHUIO HAarpy3KHU Ha OpOHXHAJIbHBIE JKeJIe3bl, U30BITOYHON MOTEpE
BobI — 10 800 M u sHepruu — g0 500 kkan B cyTku. [Ipu 3TOM B 0T-
JUYHe OT HOPMAIbHOW (PU3UOIOTHUECKONW CUTYaIlMH, KOTJa COrpeBa-
HUE U YBJIQXXHEHHUE BABIXa€MOT'0 BO3/1yXa IPOUCXOIUT B IIOJIOCTHU HOCA,
— Y MIHTYOMPOBaHHOTO WJIM TPaXEOCTOMUPOBAHHOTO MAIIMEHTA UCTIape-
HUE€ IPOUCXOJUT CO CIUZUCTON 000JI0YKH Tpaxeu U OPOHXOB, YTO MPHU-
BOJIUT K TIOBBIINIEHUIO BSI3KOCTH OpOHXHMAIbHOTO cekpera. l[lpu
JOCTUKEHUU KPUTUUECKOTO YPOBHS BA3KOCTH LIMJIMAPHBIE KJIETKHU OKa-
3BIBAIOTCS HE B COCTOSIHMM YAQISATh CEKPET U3 JbIXaTEIbHbBIX MYyTEH.
[Tocne 3TOrO0 HMIMAapHbBIE KIETKU YTpauuBalOT pecHUYKU. O4eBUIHO,
YTO HapyllIeHHE 3BaKyallud MOKPOTBI IPUBOAUT K POCTY 4acCTOTHI BOC-
MaJIUTENbHBIX OCJIOKHEHUM. [loBpexaeHne pecHuTYaToro AMUTENIHS
BBISIBJIAIOTCS yKe uepe3 10 MUHYT BEHTWIALMH cyXuM ra3om. [Ipouecc
BOCCTAHOBJICHUS PECHUYEK JUIMTEIbHBIA U dHepro3arpaTHsii. [nu-
TEJIHbHOCTH BOCCTAHOBJICHUS 3aBUCUT OT OOJIBIIIOTO KOJNYECTBA (haKTO-
POB U B KaXJIOM Clly4ae MHAMBHUAYaJbHA, HO B CPEIHEM 3aHUMaET 2-3
HEJIEJIU MOCJIe BOCCTAHOBIEHHUS BIAXKHOCTH U HOPMaJIbHOM TeMmIlepa-
TYpBI ABIXaTEIBbHON CMECH.

BaxxHO OTMETHTB, UTO MOCIE TOTO, KAaK PE3EPBbI YBIAKHEHUS C
MIOBEPXHOCTH TPaxeu U OPOHXOB UCUEPHAHbI, U HEYBIa)KHEHHBIN BO3AYX
JIOCTUTaeT ajIbBEO0JI, HAYMHAETCS UCIIapEHHE C MIOBEPXHOCTHU AJIbBEOJ U
IIPOUCXOUT MOBPEXKIECHUE CypPaKTaHTa.

Bsi3kas MOKpOTa HajMMaeT Ha CTEHKHW MHTYOAI[MOHHOW WM Tpa-
XE0CTOMHUECKON TPYyOKH, Cy»Kast €€ TPOCBET BILIOTH JI0 IOJTHOW 00Ty paIiH.

Taxum 00pa3oM, UeanbHOE pelieHNe 3a1a4l KOHIUIMOHUPOBa-
HUS ABIXaTEIbHON CMECH BBIIVISAUT TaK:

A. ToPsYEB
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B TPAXEIO ITAIIMEHTA J0OJI’KHA ITIOCTYIIATH
OUUIINEHHASA ABIXATEJIBHASA CMECH
100% BJIAKHOCTHU HAT'PETASA 10 37°C.

XOJI0/IHbIE YBIAXKHUATEIN 0apOOTa’KHOTO M MyJIbBEPU3aTOPHOIO THUIA HE
[AIOT JOCTATOYHOI'O YBJIA’KHEHWS M HE COTPEBAIOT JIbIXATEBHYIO CMECh.

CoOCTBeHHBIN OMBIT U IaHHbIE KJ1accuKoB [3,4,5,7, 10] roBopsT,
4yTO Temno-Biarocoeperaronme puibTpsl s UBJI npu BenmkosenHon
(unbpTpalmy He 00ECIIEYNBAIOT HEOOXOIMMOTO YBJIA>KHEHMS.

HoJroe Bpemsi yvyllMMU ObIJIM HArpeBaTeJIbHbIE YBIIA>KHUTEIIN
Thna «Benett», rjae B 3aKpbITOM €MKOCTH C OOJBIION MOBEPXHOCTHIO
VCNapeHusl aBTOMATUYECKM TMOJIEPXKMBAETCA TeMIepaTypa  BOJBI.
Hepocratok 3THMX yBIaXHUTENEN TO, YTO 32 CUYET OXJAXK/CHWUS
IBIXaTEJBHONM CMECH B LUIAHTAaX JIbIXaTE€JIbHOTO KOHTYpa Ha CTEHKax
KOHJIEHCUPYETC BJIara.

CeropHs ny41IMMHU MPU3HAHBI YBJIIAXKHUTEIM-000rPEBATENH, ITIE B
JIONOJTHEHNE K eMKOCTH UCTIAPUTEJISE B LUTAHTaX MMPOJIOXKEH HArPEBAOILNI
nposop. bmarogaps  cucteme  aBTOMATUYECKOrO  MOIEPKaHUS
TeMIepaTyphbl, MOy Yarolel MH(POPMALMIO U3 TPEX TOYEK JIbIXaTEJIbHOTO
KOHTYpa, YAAETCS TOOUTHCS ONTUMAJILHOTO YBIIA>XKHEHUSI U COIPEBAHUS
IBIXATETBHON CMECU U N30€KaTh BBINAJICHUS] KOH/ICHCATA B IbIXaTEJIbHOM
KoHType (yBnaxuurteau Fisher&Pyker).

Bycrep, HOBoe ycneuHoe pelleHue — 3TO COBMELLEHHe
q)I/UII)Tpa U  KOMIIAKTHOI'O HCHApUTEIA-HAPEBATEIIA KaAlUWJUIAPHOIO
TUMA TPOKCUMaJIbHEe (puiibTpa. Uepe3 MoJynpoHULAEMYH0 MEMOpaHy
«TOPTEKC» TEIUIbIN BOJISIHOM AP YBJIAXKHAET U COIPEBAET AbIXATEJbHYIO
CMEChH, a (bI/UIBTp 3amuiacT JjIaHru OT BJaru 1 KOHTaMUHaIum.

Tenno-Bnaroc6eperatoiuii  GUILTP («UCKYCCTBEHHBII HOC»),
NIOCTATOYHO 3(P(PEKTUBHO KOHJULMOHUPYET MbIXATEJIbHYIO CMEChb NpHU
CIIOHTAHHOM [IbIXaHWH, HE OrpaHUYMBasd CBO6OIII)I nmanyeHTa. Baxno
CJIEIUTh 32 MPOXOJUMOCTBHIO MCKYCCTBEHHOTO HOCA U CBOEBPEMEHHO
3aMEHSITh €ro.
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[TpuBomMM HanbosIee MPOCTYIO MIKATY OLEHKH BI3KOCTH OPOHXHAIEHOTO
cekpera:

1. 7Kunkuit — nocne acnupany MOKPOThI CAHAIL[MOHHBIN KaTeTep YUCT.
2. YMepeHHO BA3KUH — MOCIE acMpaliid MOKPOTBI CAHAIIMOHHBIH KaTe-
Tep Cpasy OYMILAETCA IPU IPOMBIBAHUN BOJIOK.

3. Bs3kuii — nociie acnupanuy MOKpPOThI CAaHALIMOHHBIN KaTeTep TPYIHO
OTMBITb OT MOKPOTBI.

baporpasma

BaporpaBma — 3T0 pa3pbIB TKaHEH JIETKUX WU OPOHXOB B XOZE
UBJI. /locnoBHbIN MEPEBOJT — NOBPEKIECHUE JTABICHUEM.

[TocnencTBus pa3psiBa — MTHEBMOTOPAKC MITM ITHEBMOMEHACTE-
HYM — BBIKJIFOYCHHE YaCTH JIETKUX U3 Tra3000MEHa U CMEIIEHHE CPeJIo-
CTeHHUs — TUIOKCHUS U HAPYUICHUS TEeMOJUHAMUKH — YIpo3a >KU3HU
MAIMEHTA.

Haubonee yactro npu MBJI GaporpaBmMa MpoUCXOAUT B 30HAX TJE
aJIbBEOJTBI IPUJIEKAT K OPOHXCOCYIUCTOMY JIOKY.

[TpuBenénHas HIKe WILTIOCTpAIys B3sTa u3 padotsl Maunder R J,
Pierson D J, Hudson L D Subcutaneous and mediastinal emphysema: pa-
thophisiology, diagnosis and managemtnt. Arch Intern Med
1984,144:1447-1453.

Kakwue cuibl MOTyT pazopBarh JIETKHE NaliueHTa?

A. ToPsYEB
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[ToBpexaenue nerkux npu MUBJI §1.3

B pasnene «PecniuparopHas MexaHMKa» MbI IIPETyIPEkIaIu, 4TO
nmo0oe rnepeMelneHre Bo3ayxa (BeTep, yparaH, BI0X U BbIJI0X) BOBMOXXHO
TOJIBKO 32 CUET TPaJMEeHTa JaBJICHUN. [ palueHT faBlIeHNil, KpUTHYECKOE
MOBBILIEHUE KOTOPOTO MOYKET IPUBECTH Pa3phIBY JIETKHUX, HA3bIBACTCS —
«TpancmynbMOHAIBHBIN IpaueHT nasiaeHui uiau Transpulmonary pre-
ssure gradient» OOwenpunsroe cokpamienue — Pl. TpancmyiasmoHamb-
HBIH I'paJIUEHT JaBICHUN COCTABIISAET Pa3HOCTh MEX/y aJIbBEOJIIPHBIM U
ruieBpasibHbIM j1aBieHussMu Pl = Palv — Ppl. [lns kpaTkocTH 00BIYHO HC-

MOJIB3YIOT TEPMUH «TPAHCIYyJIbMOHAIBHOE NaBiieHue». (Ecau ucnons3o-
BaHA MPHUCTABKA «TPAHC-» pedb UAET O TPATAUCHTE.)

[Touemy B Gapokamepe, 1€ co31aETCs AaBlIEHUE B HECKOJIBKO aT-
Mocep, He IPOUCXOTUT pa3pbiBa JETKUX?

Kak yxutpsiercst He HOruOHyTh OT THEBMOTOPaKca ITyOOKOBOAHBIH
Bon0:1a3? (CTpalIHo cka3aTh 0] KaKUM JIaBJICHUEM MPOUCXOIUT BAOX Ha
mryoune 10 metpos, — Ha 1000 cMH20 Baimie armocdepHoro napieHwus!)

Korpa tpy6au nynut B cBoro TpyOy AaBiIeHHE B JbIXaTEIbHBIX
nyTsax gocturaet 150 mOGap MHOTO pa3 3a KOHIIEPT, a JIETKUE HE PBYTCSI.
[Touemy?

Ha Bce aTH Bomipock! oTBeT 0fMH: «Bennunna TpaHcyaibMOHAIBHOTO Ipa-
JTMEHTA JIaBJICHU Masiay. B mpumepax ¢ 6apokamepoii 1 BOJ101a30M BHEIII-
Hee JaBJeHHE Ha TPYAHYI0 CTEHKY U NEpPEAHIOI0 OpIOIIHYIO CTEHKY
YpaBHOBEIIMBAET JIABICHUE B JIBIXATEJIbHBIX MyTAX U OMACHBIA IPATUEHT
He Bo3HMKaeT. TpyOau caM co3maéT aBieHue 3a CUéT yCuius OprOIIHOrO
npecca U JAbIXaTelIbHOW MYCKYJIaTypbl M B TOT MOMEHT, KOI7Ia OH JTy/IUT, JIET-
KM€ UCIIBITHIBAIOT HArPy3Ky Ha C)kaTHe, a He Ha pa3phIB. BennunHa TpaHc-
MyJIbMOHAJIBHOTO I'pa/Ii€HTa IaBJIeHuH y TpyOaya To)ke MaJjia U He OIlacHa.

[TpakTrnueckuii BbIBOJ: Mbl 0013aHbI YYUTHIBATH KOMILJIAMHC
(MOXATIIMBOCTD) /MM PUTHAHOCTH (3K€CTKOCTH) IPYIHON KJIETKH U
BCell IbIXaTeJIbHOM CUCTeMbI, UYTOOBI ajaeKkBaTHO npoBoauTh UBJI n
He PAHUTH NalueHTa. B psje KIMHUYECKUX CUTyalui, y MalueHTa C
MACCUBHOM, PUTUIHON TpyaHON KiIeTKOW Tosibko MBJI ¢ BbICOKMM 1aB-
JIEHUEM MO3BOJUT JTOOUTHCS aJeKBaTHOM BEeHTWIsAUUU. B Tom ciyuae,
€CJIY MOJIATIMBOCTh IPYAHOM KJIETKH BBICOKAsI, TO IIPU HACTPOMKE pekuMa
NBJI cnenyer 3amuTuTh NanmeHTa oT 6apoTpaBMbl, YCTAaHOBHUB Oe3011ac-
HBIU MPEJEs TaBICHUSA.
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Bosromorpasma

JlocoBHBINM TIepeBo1 — MoBpexaeHue o0béMoM. He mopainu, a
pactsnynu. Kak ato nonyumnocs? He Ob110 KpUTHYECKOTO TTOIBEMA J1aB-
JICHUS1, OHAKO MTOTUXOHEUKY, AKKYPaTHEHbBKO B JIETKUE OBLJIO BBEIEHO U3-
OBITOYHOE KOJIMYECTBO Bo3ayxa. KommdecTBo Ooinbliee, yeM JETKUE
MOTYT MPUHSATH 0€3 MOBpEXIeHUS. AJIbBEOJIBI PACTSIHYTHI (TIEPEBOJI CJIOBA
stretch), To ecTh MOBpEXKACHO OOIBIIOE KOTUUECTBO aTbBEOJIIPHBIX MEM-
Opan. [ToBpexeHre aabBEOIIPHBIX MEMOpaH MPUBOAUT K TTOBBIIICHHIO
UX MPOHMIIAEMOCTH, HAKOIUIEHUIO BHECOCYIUCTON BOJIbI B JIETKUX U BBI-
neneHnio (PakToOpoB CUCTEMHOM BOCTIANUTENbHON peakuuu (System in-
flammatory response syndrome SIRS). B 1988 roxy Jpeiidyc [Dreyfuss
et all Am Rev Respir Dis 1988, 137:1159-1164] onmyOnuKoBai pe3yabTaThl
SKCIEPUMEHTAJIbHOU paboThI, BEINOIHEHHOM Ha Kpbicax. UBJI mpoBonu-
J1ach C BBICOKMM JIaBJIEHUEM. B KOHTPOJIBHOM IpyIIIe BBIIOIHSIIOCH TYTO€
OMHTOBaHME TPYIHON KJIETKU. B dKCcIIeprMeHTaIbHOM TPyIIIe HE BHIIO-
Hsnock. [Ipu VBJI ¢ onvHaKkoBBIM JaBIEHUEM B 00E€UX TpYIIax y KU-
BOTHBIX C 3a0MHTOBAHHOW TPYIHON KIJIETKOM JbIXaTENbHBIA 00bEM HE
npeBbIman (GU3NOIOTHYECKYI0 HOpMY. B pesynbrare, B SKCIIEpUMEH-
TaJBHOH TpyIITe COoJepKaHNEe BHECOCYIMCTOM BOJIBI B JIETKUX OBLIO B 3,5
paza 6oJbIie, 4eM B KOHTPOJIbHOW. OCHOBHOMW BBIBOJI 3TOM pabOTHI IIia-
cun: «IIpu VUBJI pactskeHue JNETKUX SIBIAETCS KPUTHYECKUM IOBpE-
xnatonmM akropom». «Lung stretch is the critical variable.»

ATeJIeKTOTpaBMAa

BriepBbie onmcana B sKcHiepuMeHTaIbHOU padore B 1974 romy
[Webb H H, Tierney D Experimental pulmonary edema due to positive
pressure ventilation with high inflation pressures, protection by positive
end-expiratory pressure. — Am Rev Respir Dis 1974;110:556-5635]

Ha ¢gone HenocTaTouHOr0 MM N30BITOUHOTO YBIIAXKHEHUS, HAapY-
[IEHHOM 3BaKyaluy OpOHXUATBHOTO CEKPETa, BOCTIATUTELHBIX U3MEHE-
HUI MEHSETCSl Ka4eCTBO Cyp(aKTaHTa U AIACTHYECKUE CBOMCTBA JIETKHUX.
B pesynbrare, npu MOJHOM BBIJOXE YaCTh aJIbBEOJ CIUMACTCS, TO €CTh

A. ToPsYEB
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BO3ZHMKAIOT areyiekrasbl. [Ipu Boxe anbBeosibl BHOBB PasJICILISIOTCS.
OTOT EHOMEH COOTBETCTBYET KPEIUTALINH, BBISBIIEMON B SKCCYIaTUB-
HbIe (ha3bl OCTPOI MTHEBMOHUH. B TOM ciydae, eciiu B xoxe MIBJI B Tede-
HUE KaXKI0T0 JbIXaTeIbHOI0 UKJIa IPOUCXOANUT CIUIIAaHUE U PA3JIUIIaHUuE
aJbBEOJI, BOSHUKAET TSKEJIOE MOBpexaAcHHe Jierkux. [Ipu cnunmanum
ITHEBMOITUTOB, HAXOSIIMXCS Ha IPOTUBOTIOIIOKHBIX CTEHKAX aJIbBEOJIHI,
MEXy 000JI0YKaMH STHX KJIETOK OKa3bIBACTCS TOHKUN CIIOH KUIKOCTH.
[Tpu pa3nunaHuy U PacCKPBITHH ATBBEOJIBI MEXIY 000JIOUYKaMU KIETOK
BO3HHKAET «MOCTUK» U3 aJIbBEOJISIPHOTO CeKpeTa. B TOT MOMeHT, Korna
«MOCTHK» PBETCS BRICBOOOXKIAETCS SHEPTUS M TPOUCXOIUT Pa3phIB Kire-
TOYHOH cTeHKH. Eciu 3a 1Be MUHYTHI THEBMOIIMT HE YCIIEBAaeT BOCCTa-
HOBUTH 000JI04KY, OH TornOaet. OOHakaeTcs allbBeOJIsIpHAs MEMOpaHa.
[ToBpIIaeTCS MPOHULIAEMOCTH AJIbBEOJISPHO-KAIWIIIPHON CTEHKH, U 3a-
IIyCKaeTCsd MEXaHU3M OTBETa Ha MoBpexaeHue. To ecTh, IpuUBICUEHUE
MakpoQaroB U BblEJIEHUE MEIUATOPOB BocnaieHus. OQHUM CI0BOM —
SIRS. OcHoBHo¥i crioco0 npoduiakTuku aresekrorpasmsl — UBJI ¢
ucnosas3zopanuem PEEP.

buorpasma

bruotpaBma — 3T0 MoBpexIeHUE JIETKUX (paKTopamMu, BeIpadaThI-
Ba€MbIMM COOCTBEHHBIM OpraHu3MoM. bruorpaBma jierkux HaOnrogaeTcs
IIpU CETCHUCE, II0KE JH000NW ITHOIOTHH, TSXKEIOW TpaBME U CUHAPOME
muTensHoro cnasienus (crash-syndrome), cunapome JIBC u uHBIX co-
CTOSIHUSIX, KOTJla B BEHO3HOM PYCJI€ BbICOKA KOHIIEHTpalUsl MUKpoarpe-
ratoB, (aKTOpOB CHCTEMHOH BOCHAJIUTENIBbHON peakuuud W/ uin
OaKkTepraNTbHBIX TOKCHHOB. B 3THX CHUTyalusX JIETKHE BBICTYIAIOT B POJTU
¢bwIbTpa, oprana BeIJICICHUS U yTUIH3AIUN TOKCHYECKUX MTPOIYKTOB. B
HACTOAIIEE BPEMS TEPMHUHY IIIOKOBOE JIETKOE» COOTBETCTBYIOT TEPMUHBI
«OIJI octpoe noBpexaenue nerkux» (ALI acute lung injury) u «OPZAC
OCTpBII pecnipaTopHblil nuctpecc cunapom» (ARDS acute respiratory
distress syndrome).

bruotrpaBma B KOHTEKCTE BEHTUJISTOP MHIYIIMPOBAHHOTO TIOBpE-
xaeHus jerkux (VILI) —sTo Beienenne pakTopoB CUCTEMHOM BOCTIAN-
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TEJIHHOW peakluu B KPOBb W ajbBeoiibl Ha (oHe arpeccuBHoil MBI
Takum o6pazom, arpeccuBHasi UBJI noBpexaaeT jierkue He TOIBKO 3a
CUET MEXaHMYECKOTO BO3JCHCTBHA, HO U KaK (PaKTOp MPOBOIUPYIOIINI
BBIOpOC OMOJIOTUYECKH aKTUBHBIX BEILECTB. 3aMbIKAETCSI IOPOUHBIN KPYT.
dopMupyeTcs MoIuopranHasi HeJoCTaTOYHOCTb, YCYTYOISIFOTCS MeTabo-
JMYECKUE HAPYILLIEHUS.

ToxkcM4HOCTH KHCI0POAA

TokcuuHOCTH KHCIOpO/a ObliIa JJOKa3aHa B 3KCIIEPUMEHTE Ha KU-
BOTHBIX. [Ipy IbIXaHUM YMCTHIM KUCIOPOZOM CMEPTh J1a0OPATOPHBIX HKU-
BOTHBIX HacTynajia B cpoku oT 48 1o 72 yacoB. CunTaeTcs, 4To JIbIXaHUE
KHCIIOPOJIOM B BBICOKMX KOHIIEHTPAIUSAX MPUBOAUT K (GOPMHUPOBAHUIO
CBOOOHBIX PaJIUKAJIOB. DTH CBOOOIHBIEC PAIMKAIIBI SIBIISIOTCS TJIABHBIM
MOBPEXIAIOIIHIM (aKTOpoM. Y J1a00PATOPHBIX JKHUBOTHBIX, MOTHOMINX
IIPU JIBIXaHUU YUCTHIM KHUCIIOPOJOM, BBISBISUINCH MTOBPEKICHUS JIETKUX
uaentuunsle OINJI. 310poBbie JOOPOBOJBLBI B SKCIIEPUMEHTE JIbIILIATIN
YUCTBIM KHCI0poJoM 24 yaca. B pesynbrare, BbISIBIECHBI IBIEHUs OpOH-
XHUTa U BOCTIAJIUTENbHbIE N3MEHEHUS B JIerkuX. OueBUIHO, UTO yCTONYHU-
BOCTbh 4YEJOBEKAa K TOKCHYECKOMY U IMOBPEXKAAIOIIEMY JEHCTBUIO
KHCJIOPOJIa BBIIIE, 4YeM Y J1a00paToOpHBIX )KUBOTHBIX. EcTh maboparopHbie
JaHHBIE O TOM, YTO BBEIEHUE OAKTEPHAIBLHOTO SHAOTOKCHHA, BOCIIAIH-
TEJbHBIX MEIUATOPOB U IPUMEHEHHUE CyOIeTalbHbIX KOHIEHTPALUIl KHC-
nopoja (<85%) 3amuinaer Jerkue oT JajdbHEHIIEro MoBpeXIeHUs Npu
UHTAJILUN KACIOPOAA.

Takum 06pazom MHOTOE e11ie He sicHO. OO11ue peKOMEHJaIuK CBOASITCS K
CIIEAYIOIIEMY:

1. Bo Bcex cutyauusx, korna 3aBepiieHa HeoOxoaumas VBJI

100% xucmopoaoM (TpaHCIOPTHUPOBKA, CaHAIUs, IEPUOJIBI HEe-

CTAOMJIBHOTO COCTOSIHUS U T. [1.), CIEIyeT CTPEMUTHCSI CHUXKATh

KOHIIEHTPAIUIO KUCIOPO/A B JbIXaTeIbHONU CMECH.

2. OTHOCUTENBHO 0E€30MaCHOM CUUTAETCS KOHIIEHTPAIUS KUCIIO-

pojia B apixaTesibHOU cMecH <60%.

3. J1ns1 G0nbpIIMHCTBA KIIMHUYECKUX CUTYalui nocTuxenne PaO2

otT 60 1o 80mmHg sBieTCA 1OCTATOYHBIM YPOBHEM.

A. TopPa4EB
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4. BONBIIMHCTBO KIMHUIINCTOB B CHUTYaIlUU BHIOOpA MEX]y TH-
nokcemuert unu F102 >60% MOBBIIAIOT KOHIIEHTPAIIUIO KUCIIO-
pona B AbIXaTEIbHON CMECH.
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Yacrs 11 OcHoBbl knaccudukanuu pexxumon UBJI

2.1. BerymiieHue Ko BTOPOil 4acTH

Warning! bBynbre BHUMaTeIbHBI!

BbI cTO/IKHETECHh C OIMHAKOBBIMM HA3BAHUSIMH JIJIS1 PA3HBIX
MOHATHI

JTo:
1. Cnioco0 ynpaBJ/ieHUs1 BAOXOM
2.BapuaHT coriiacoBaHusl B/10XOB
3.Ha3Banue pesxxuma UBJI

Hazpanus crioco0oB yrpaBiieHus: BAOXOM: 110 00beMy Volume
controlled ventilation (VCV) u no nasnenuto Pressure controlled
ventilation (PCV).

Ha3Banust BApHaHTOB COTTIACOBAHUS BIOXOB: €CJIH BCE BIIOXH MPH-
HynutenbHbie, — 3T0 CMYV (continuous mandatory ventilation), ecnu
BCE BJIOXU camocTosATeNnbHbIe, —3T0 CSV(continuous spontaneous ven-
tilation), ecnu mpuUHYIUTENbHBIE BJOXU YEPEAYIOTCS C CAMOCTOSTEIb-
HbIMH, — 3T0 IMV (intermittent mandatory ventilation).

Hassanus pexumosn MBI

[IpousBonurenu annaparos BJI Hepenko BBIOMPAIOT WM NIPU-
JYMBIBAIOT JUISl pEKUMOB BEHTUJISILIUM HOBbIE KpPACUBbIC Ha3BaHUS WU
ab0peBuatypbl. HacTo JJ1s Ha3BaHUS PEKUMOB HCIOIB3YIOT YacTh MO-
JIHOTO Ha3BaHUs, HAIIPUMEP, TOJIBKO CIIOCO0 COIIacOBaHUs BJIOXOB, U T10-
ayqaercs mpocto «CMVy» umn «IMVy», unu crioco6 yrpasieHus BJOXOM
«Volume controlled ventilation (VCV)» unu «Pressure controlled ven-
tilation (PCV)». UToOb1 HE BO3HUKAJIO MTyTAHUIIbI, TOBOPS O KOMMEpUe-
CKUX Ha3BaHUAX pexuMoB MBJI, MBI HMCHONIB3yEM CIOBO «UMS», U
MIOMEIIAaeM MMl JJaHHOE pa3pabOTYMKaMU U MPOU3BOIUTEISIMU B Ka-
BBIYKHU.

A. ToPsYEB
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Bcerynienue ko BTopoit yactu §2.1

[To anmmiicku:
Yupasienue — Control
CornacoBanue B10oxoB — Breath Sequence
Pesxum UBJI — Mode

Yro0b1 Bam He 3anyTaThCcs, HA CTPAHMIIAX HALIIEH
kHUTY uMeHa pexxnmoB UBJI Bcerna B kaBbIuKax
(manpumep: «IPPV», «<PSV», «Assist control»,
«PCV», «CMV»). Bce ocTajibHble MOHATHUSA — 0e3
KaBbIYeK.

Ecnu ceiiyac 4To-T0 HESICHO, 3TO XOPOILO, 10 MEepe IPOUYTEHUS BTOPOM
4acTH BCE BCTAHET 110 MECTaM, TOJILKO Oy/IbT€ BHUMATEJIbHbBI — PEKUMBI
NBJI Bcerna B KaBbIUKaX.
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OcCHOBHBIE TIOJIOKEHHS, 00CYKTaeMbl€ BO BTOPOI YacTH KHUTH:

2.2 Kak anmapar UBJI genaet BIox U Kakue CyIIECTBYIOT CIIOCOOBI
IIPABJICHUS BIOXOM.

2.3 ®a3bl ABIXATENIBHOTO IIUKJIA U JIOTUKA MEPEKIIIOYEHUs amnmapara
NBJI.

2.4 Yro Takoe trigger, nnu kak anmapar MIBJI Haunnaet Box.

2.5 Yto Takoe mpenenbHbIe TapaMeTpsl Baoxa. (Limit variable).

2.6 Kaxk anmmapar UBJI nepexitouaercs ¢ B1oxa Ha BBIJOX.

2.7 PEEP, CPAP u Baseline.

2.8 IlouyBcTBYiTE pazHULY MEXAY Pazoebimu U ynpasisiemMviMuy Tepe-
MEHHBIMH.

2.9 BhIsICHCHHE OTHOIICHUN MEXITY (ha308bIMU U YNPABISIEMbIMU TIEPE-
MEHHBIMH.

2.10 Iarrepusr UBJI.

2.11 Cnoco0 cornacoBanus BoxoB CMV.

2.12 Cnoco6 cornacoBanus Broxos CSV.

2.13 Cnoco6 cormnacoBanus Broxos IMV.

2.14 Wcnionp30BaHMe NPUHIUITA 0OPaTHOMN CBSI3U B YIPABJICHUH arla-
parom NBJIL.

2.15 DBomronus JIOrMYECKUX CUCTEM yIIpaBiieHus anmnaparom MBJIL.

2.16 Crparerus ynpasienus sroxom Control Strategy.

A. ToPsYEB
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VYrpaBneHre BIOXOM U yIpaBisieMas epeMeHHas §2.2

2.2. Yupasienue BaoxoMm (Control) u ynpasiasiemasi
nepemenHas (Control Variable)

AOCOJIIOTHO HE00X0UMOE BCTYILJIEHUE
0 TPYAHOCTSIX IepeBoaa™
Yro 3HaunT «control»?
KonTpoas?! Huuero nono6noro! B nepesoje ¢
AHITIMICKOTO «control» o3HayaeT HUKAKOM HE KOHTPOJIb,
a ynpasienue. 1 «control panel» — 3to He npubdopHas
JIOCKa, a IMyJbT yIpasieHus, U «to control the plane» —
9TO HE KOHTPOJMPOBATH IIOJIET CaMOJIeTa U3 JIHUCIIETUEep-
CKOM, a yIpaBJIsITh CaMOJIETOM, CUAS 3a wrypBajioMm. He Bepure, — 1o-
cMotpurte B cioBape. B onucanun pexxumon MBJI «control variable» —

3TO ympasisiemasl IepeMeHHasi WU YIIpaBliseMblil mapameTp. BoT Tak.

«Control»
C aHIJIMHCKOTO Ha PYyCCKUH MEPEBOIUTCS KaK:
«YnpasJjieHue»

Kakue napamerpsl onuceiBaoT BAoX annapara UBJI?
1. O6bém (volume).
2. IloTok (flow).
3. laBienue (pressure)
Baxuo IMOHUMATh, YTO OMHMCHIBAA BAOX, MOHUTOPUPYH B331/IMO)I€I>1CTBI/IC
arrapara v nallveHTa U BHOCA KOPPEKTUBLI, Mbl JJOJDKHBI 3HATh U aHAJIH-
3UPOBATh BCC OTU MapaMETPhI, a USMCHATH B Ka)K}IBIfI MOMCHT BPEMCHU

*Braguvup JIsBoBuy Kaccwmms, Mapraputa AnekcanapoHa Bepkurnna n ['earamumit
CereeBny Jleckun B cBoeil kHHUTe «VICKyCCTBEHHAs M BCIIOMOTATENIbHAsT BEHTUIISIIINS
merkux» (M., 2004) ma ctp 115 roBopsT cienyromee: «MbI Bo3pakaeM MPOTHUB IO~
BHUBIIUXCSA B TocleqHue Toabl TepMuHOB “UBJI ¢ KoHTpOomupyeMbM 00BeMOM”™ TN
“o0bpeMHO-KOHTpoNupyeMast IBJI”. Pycckoe ClIoBO “KOHTPOIMPOBATH 03HAYACT “OCy-
IIECTBIATH KOHTPOJb MM HAA30p”, a aHIIIMICKUN T1aroi “to control” B JaHHOM KOH-
TekcTe — “ympaBiATh”. Ctporo roops, “UBJI ¢ KOHTpoIHpYyeMbIM 00BEeMOM™” 03HAYALT,
9TO pecnupaTop cHabxkeH BomoMmeTpoM [Oowcecos C. U., [llsedosa H. FO. TonkoBBIf
CIIOBaph PyCCKOTO si3bika. — M., 1997. — C.292y].
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MOYKEM TOJIBKO OJINH U3 TPEX, HO, KaK TOJIBKO MbI MEHSIEM OJIVH ITapaMeTp,
MEHSIOTCS ABa APYTUX. *

[Ipumepsr:
Mpl yBenmuumin 00bEM Boxa. Bo-mepBbIX, 3TO BOBMOXHO CAEIaTh WIIH,
YBEJIMYUB IIOTOK, WU BPEMS B0XA, WU U TO, U IPYro€; BO-BTOPBIX BO3-
pacTeT JaBJICHHUE.
MBI yBETHMUMIN TIOTOK — BO3pacTaeT 00bEM U IaBJICHHUE.
Mpl yBENMUYMIN JaBIEHHUE — BO3PACTAET 0OBEM U MOTOK.
Mpl yBennYMIM TIOTOKOBOE BpEMs B/I0Xa — BO3pacTaeT 00bEM M JaBiie-
HUE.

Kak annapar UBJI BbInoIHsIET CBOIO IVIABHYI0 MUCCHIO —

ynpasJjsieT BA0X0M?

Control — ynipaBnenue napaMeTpaMu Baoxa.
Control Variable — ynpasnsiemas nepeMeHHast WIN YIIPABISIEMbIH apaMeTp.

B anmaparax MBJI cymecTByeT nmporpamma, yrpasisronias napa-
MeTpamu Broxa, — Control.

Tort napametp, kotopbim ympasiser Control, Ha3biBatorcss Con-
trol Variable — ynpasnsiemas nepeMeHHas WK yIpaBisieMblil TapaMeTp
— 910 min 006éM Broxa — Tidal volume, mim naBieHue, o0eceUnBaO-
1iee B1oX, — Inspiratory pressure, i notok Broxa — Inspiratory
flow. Crioco6 yrnipaBnenus annaparom MBJI Ha3pIBaloT B 3aBUCUMOCTH
OT TOro, KakuM u3 napamerpos (Control Variable) mbl yripaBisiem.

Volume controlled ventilation (VCV) — cnocobom ynpasineHust
SIBJISIETCS] U3MEHEHHeE JibixarenbHoro oobéma (Tidal volume).

Flow controlled ventilation (FCV) — cnocobom ynpasieHus
sBisieTcst u3MeHenue notoka (Inspiratory flow).

Pressure controlled ventilation (PCV) — cnocobom ynpasieHus
sBIsieTcs U3MeHeHue nasienus (Pressure), Bpemenu Broxa (Inspiratory
flow time).

*O BPEMCHU MOTOBOPUM OTACIBHO, B JAHHOM PAaCCYKJICHNU Ba)KHO MOHNUMATD,
410 00BEM — 3TO MMPOU3BEACHUEC MMOTOKA HA BpeMs[ ", MCHAA O6’LéM, MbI MCHSICM OJUH

UM 00a U3 ITUX MapaMeTPOB.

A. ToPsYEB
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Dual controlled ventilation — Tak Ha3bIBalOT «MHTEIIEKTYalIb-
HBIE» NIPOrPaMMBbI yIIPaBJIE€HUs, KOT/1a, HAIPUMEp, AJIs TOJIy4EHNUs 3a1aH-
HOTO 00BEMa anmapart, padoraromuii B pesxkume PCV, MeHser naBnenue u
JUINTEIBHOCTH BAOXa. CyIIECTBYIOT «MHTEIUIEKTYaJIbHbIE» IPOTrPaMMBbl,
KOTOpBIE IBITAIOTCS MEPEHACTPOUTH anmnapar 3a BpeMsl OJJHOTO BJloXa, U
IIPOrpaMMBbl, BBITTOJIHSIOLINE [IEPEHACTPONKY 3a HECKOJIBKO B/IOXOB.

Volume controlled ventilation (VCYV)
YupagJiieHue 00bEMOM

DTO0 caMblil CTapUHHBIN, TPAAUIIMOHHBINA CIIOCOO MCKYCCTBEHHOU
BEHTWIALUY J1eTKHUX. COXpaHWINCh PUCYHKH U TPABIOPHI AEBSITHALIATOIO
BEKa, N300pakarolye Mexd, TUIa Ky3HEUHbIX, CIIEIIMAIbHO U3TOTOBIICH-
HBIX U NPUMEHSBIIUXCS JJIsl CIIACEHUS YEJIOBEUECKHUX JKM3HEU. boib-
mUHCTBO annaparos MIBJI crapiiero nokojeHus B KaueCTBe yCTPOMCTBA
JOCTABJISAIOLIET0 BOX MAaLUEHTY, UMEIU MeXd WM HWIMHJD C MOPIIHEM.

Cospemennsie anmaparsl UBJI st to3upoBaHus U 10CTaBKU JIbI-
xarenpHOro 00bEMa (Tidal volume) nmerot 6osee clokHbIE YCTPOICTBA
C 2JICKTPOHHBIM yIPaBJICHHEM, HO 0e3 yuiepOa /i MOHUMaHUsI OCHOB-
HBIX IPUHIIMIIOB MO>KHO IPEJICTaBUTh ce0e OONbIION LIINHIP ¢ TOp-
IrHeM, Harnogo0ue mmpwuia XKane.
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Flow controlled ventilation (FCV)
YupasiieHue nNoToKoM

Kaxxzioe yTpo, yMBIBasICh, BbI OTKPBIBa€TE BOAOIPOBOIHBIN KpaH
u perynupyere norok (Flow). [Ipuniun ynpasiieHrs TOTOKOM B arima-
pare MBJI Tako# ke, TOJbKO KPaH O4€Hb TOYHBIN, UMEET DJIEKTPOHHOE
YIIPABJICHUE U HA3bIBACTCS «KJIAIIaH BJI0Xa». Tenepb NpeaCTaBbTe, YTO BbI
HAIIOJIHSETE CTAKaH: U3 KPaHa UET ITOTOK, HO, ITOKA CTaKaH HAIlOJIHUTCH,
MIPOUIET HEKOTOpOE BpeMsl. Kak Mbl y’ke TOBOPHII, ITIOTOK — 3TO CKOPOCTh
n3MeHeHus: 00bEéma. J{ist Toro, uroOsl notok (Flow) mpeBparuics B 1bI-
xarenbHbIi 006EM (Tidal volume), Mb1 1OTKHBI YMHOXKUTD €TI0 Ha BpeMsi
(Inspiratory flow time).

Oobenqunenue mouatui VCV u FCV

[Tpaxtuka VMBJI npuBena nmorpedureneid 1 MpoN3BOJUTENCH ar-
MapaToB K yOCXKICHUIO O HEIeJecO00pa3HOCTH pa3JeieHUs MOHATHI
VCV u FCV Bot nouemy:

OO0BEM 1 MOTOK KECTKO CBA3aHbl. OOBEM — 3TO MPOU3BEIEHNE TTOTOKA
Ha BpeMs BJIOXA.

V=V x Ti

[TockonbKy OIHMM HOTOKOM HapaMeTpbl BAOXa 3a/1aTh HEBO3-
MOXHO, MIPU YNPABIEHUU 10 MOTOKY» BCErja 3aJaéTcsi BpeMs BIOXa.
[Tonywaetcst 06béM. U, Hao6opoT, HUKakoi anmapat UBJI He «Bnuxu-
BaeT» B MAIlMEHTA JIbIXaTeIbHBIM 00bEM MrHOBeHHO. Anmmapat MBJI —3to
BaM HeE TpaHaTta. A ecii 00bEM BXOJUT B JIETKHUE MOCTETIICHHO, — 3HAYUT
€CTh MOTOK M Bpems Baoxa. Jns ymoOcTBa monap3oBaTess 3TH JBa Ba-
pUaHTa yIpaBlIeHHUS 0ObEAMHEHBI B MIOHITHE «YIIPABICHHUE BJIOXOM I10
00béMy» — Volume controlled ventilation (VCV unu VC). Ceituac Mbl
TOBOPHM TOJIBKO O Crioco0e ympaBJIeHHsI BIOXOM, a He 0 pexxumax MBJI.

A. ToPsYEB
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Pressure controlled ventilation (PCVunuPC)
YupasJieHue 1aBjieHHEM

Korpa annapar MIBJI ynpasiisieT BJOXOM «I10 JaBJICHUIO», OH pea-
TUpyeT Ha IT0Ka3aHNs MaHOMETpPa 1 OTKPBIBAET KJIalaH B0Xa HACKOJIBKO
HY>KHO JUI MOJIEp>KaHMs 3aJaHHOTO JABJIEHUs B KOHTYpE armapara
NBJIL. Ilpu takoMm criocobe ympaBIeHHS BIOXOM JIBIXaTeIbHBIH 00hEM
(Tidal volume) Oyzer 3aBUCETh OT BEJIMYUHBI JABICHUS U OT BPEMEHU
BI0Xa ¢ o/IHOM cTopoHbl U OT Resistance u Compliance (comporusiie-
HUS JbIXaTeIbHBIX MyTEH U MOJATIMBOCTH JIETKUX U TPYJIHOU KIIETKH) —
¢ Apyroil. BaxHO MOMHHUTB, YTO TIPU OKKIIIO3MU MJIM Tiepernde nHTyoa-
IUOHHOU TpyOKH, armapar VIBJI OGyier uecTHO co3aBarh 3a/1aHHOE J1aB-
JIeHUE, a IOTOKa He OyJIeT, U BJI0Xa HE CIIyUHUTCS.

CpaBHum
Volume controlled ventilation
Hu
Pressure controlled ventilation

[TIpu Volume controlled ventilation(VCV) annapar VBJI, ne-
CMOTpSI HU Ha KaKue 00CTPYKTUBHBIE U PECTPUKTUBHBIE U3MEHEHMUSI B pe-
CIUPATOPHOW CHCTEME, 32 YCTAHOBJIEHHOE BpeMs BJYyBaeT B JIETKHE
nanuenTa 3aganHbiil 006EM (Tidal volume). ['paduueckue orobpaxkenus
BIOXa [IPY YIPABJIECHUU OTOKOM U IPU YIPABICHUHN 00BEMOM OJIMHAKO-
Bble. [Ipu VCV ecTb yrpo3a KpuTHUECKOTO MOBBIILIEHUS JIaBJICHUS B JbI-
XaTeJIbHON CUCTEME.

[Ipu Pressure controlled ventilation (PCV) annapar UBJI B Te-
yeHue BpemeHHu Broxa (Inspiratory flow time) noanepxupaer 3a1annoe
JIaBJICHNE B JIBIXaTEIbHBIX MYTAX U HE OECIIOKOUTCS O TOM, KaKOH JbIXa-
tenbHbIN 00beM (Tidal volume) 6611 noctasnen nauuenty. [Ipu PCV mbl
PHUCKyeM HeJI0JaTh MUHYTHBIM 00bEM BEHTWISALIMY B CIIy4ae MOBBIIICHUN
PE3UCTAaHC W/UITN CHUKEHUS KOMILIAHC.
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CpaBHuUM rpaduku nNoToka J1aBjieHus U 00bEMA MPU Pa3HbIX
cnocobax ynpasJenus Baoxom PCV u VCV

Volume/Flow Control Pressure Control
BAOX BbIAOX BAOX BbIAOX

OABIEHUE

t t
OBBEM

t t
MOTOK

t t

JlaBaenue (Pressure)

Ecnu anmmapat UBJI ynipasnsieT nasnenueM, ¢popma rpaduka gas-
JIeHUs 0CTAETCsl HeM3MEHHOMU. [Ipy N3MEHEHNUAX B IbIXaTEIbHON CUCTEME
(M3MeHeHUsI Pe3UCTAHC M KOMIUTAHC) Oy/IyT MEHAThCS TpaduKku 00bEMa
U TIOTOKA.

00bém (Volume)

Ecnmu ammapar UBJI ympasnser o6vémom, dopma rpaduxon
00bEéMa 1 OTOKa O0CcTaéTcs Hem3MeHHOU. [Ipu U3MEHEeHUsIX B AbIXATENb-
HOM cucTeMe (M3MEHEHHUS PE3UCTAaHC U KOMIUTAMHC) OyJIeT MEHSThCS Ipa-
UK 1aBIeHMUS.

VYhpaineHue o0bEMOM BJOXa OCYLIECTBISAETCS WU CTENEHBIO
CKaTHUsl MEXOB, WJIM aMIUIUTYAOW CMEIIEHHUs MOPILIHS, U ONOCPE0-
BAHHO Y€pe3 YIIPABICHUE TTOTOKOM.

ITotok (Flow)

Ecnmu anmapar WBJI ympasnser motokom, ¢opma rpaduxoB
00bEéMa 1 OTOKa O0CcTaéTcs Hem3MeHHOU. [Ipu U3MEeHEeHUsIX B AbIXaTENb-
HOM cucTeMe (M3MEHEHHUS PE3UCTAaHC U KOMIUIAMHC) OyJIeT MEHSThCS Ipa-
(buK 1aBICHMUS.

A. FoPs4EB
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VYipasieHue MOTOKOM OCYIIECTBIISETCS UCIIOJIb30BaHUEM IIPH-
crocoOJIEHUH PETYINPYIOMIKUX MOTOK OT MPOCTHIX (PIIOYMETPOB 0 CIOXK-
HBIX KJIAIIaHOB BJI0XA C 2JIEKTPOHHBIM YIIPABICHUEM. YIIPABIISAS IOTOKOM,
MBI OIIOCPEZ0BAHHO yIIpaBisieM 00bEMOM B/IOXA.

Bpems (Time)

UYroOb! knaccudukanus Oblia MOTHON, HEOOXOAMMO YIOMSHYTh
anmnapartsl IBJI, kotopeie Ha3piBatoTcst Time-controller. Oto ouens npo-
CTBIE TPAHCIIOPTHBIE ANIAPAThI, Y KOTOPBIX PETYIUPYETCS TOJIBKO YacTOTa
JbIXaHUH U JJINTENBHOCTh BAOXA.

O0bEéM MMHYTHOI BEHTHJISIUM NIPH YIIPABJIEHHUH 110 00bEMY H
110 JaBJICHHIO.

JIBe auarpaMmsel IOMOTYT BaM 3pHUTENIBHO IIPENCTaBUTh pa3iv-
gust Mexay Volume controlled ventilation (VCV) u Pressure controlled
ventilation (PCV).

[Tpu nposenennu MBJI BaxkHO 0becniednTh 00bEM MUHYTHOM BEH-
THJISILIAH.

Bce npenenbHO IpocTo: MpH yIpaBiIeHUU 110 00bEMY amnmnapary
NBJI nprka3aHo JOCTaBUTH AbIXaTeNbHBIN 00bEM, — OH BhINOIHAET. [Ipo-
OemMa BO3HHKAET, eciu pu 3ToM anmapar MBJI Gyner co3naBars onacHoe
JIaBJICHUE B JIbIXaTeNbHbIX NMyTsX. CoBpeMeHHble anmnaparsl MIBJI moryT
3alMIIaTh NalueHTa oT 0apoTpaBMbl U IIPU ATOM JTOCTABIATH MPEAIHN-
caHHbIN 006EM. J{71s1 aTOTO BKITFOYarOT onmuio Pressure limit, npyroe Ha-
3BaHue — Pmax. Kak paGoraer 3Ta omuus, Mbl paccKa)XeM B paszjielie
«IIpenenpubie mapamerpsl Baoxa (Limit variable)y.
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B mo6om ciyuae mu-
HYTHBIN 00bEM
JBIXQHHSI — ITO TPOU3-
BEJICHUE  JIbIXaTelb-
HOTO 00BEéMa Ha
9acToTy.

MO =41 X A0
Yacrora JIbIXaHUI
BCETJ/Ia OMpPEIeIsIeTCs
CYMMAapHOM JIUTEIb-
HOCTBIO B/IOXa U
BBIJIOXA WU JITUTEIh-
HOCTBIO  JIBIXaTelb-
HOTO IUKJIA.

[Ipn ympasieHuu 1o
00bémy (Volume con-
trolled) mpIxaTenbHBIMA
00béM 3amaércs Ha-
npsMyI0, WA Kak
MIPOU3BEICHUE TIOTOKA
Ha BpeMsl.

[Tpu ynipasnenun no naBnenuto (Pressure controlled) wactora api-
XaHUH ompenensercs TeMU ke napaMmerpamu, 4to u npu VCV. [lpixa-
TeNbHBIN 00BEM, Kak ¥ Tpu VCV — 3T0 11o11a1b M0 KPUBOH MOTOKA MITU
IIPOU3BEJICHUE ITIOTOKA HAa BpEMsI BJIOXA.

A. ToPsYEB
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I'maBHOE paznuuune mexnay PCV u VCV coctout B TOM, 4TO IIpH
VCV cpa3zy ycTaHaBIUBAIOTCS XapaKTEPUCTUKU MOTOKa ((popma: mpsimo-
yrojbHasi WIM HUCXOAAIIAs, U BEJIMYMHA 1O0TOKa), a npu PCV anmapar
WBJI «urpaet» NOTOKOM, yAepKHUBasi HOCTOSHHOE JAaBJICHHE.
Takum 00pazom, Mpu U3MEHEHUH CONPOTHBICHHS AbIXAaTEIbHBIX MyTeH
(resistance) u/Wiu MOAATIMBOCTH JIbIXaTeIbHON cHcTeMbl (compliance),
noTok MeHsieTcst. COOTBETCTBEHHO, MEHSAETCS M IbIXaTeNIbHBIA 00BEM.
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/BoiiHOE ynipaB/ieHUe
Dual Control

«Ecnu Henb3s1, HO OYEHB XOUYETCA, TO MOXKHO...» [Ipexnae, uem
pacckasplBaTh, KAk KOHCTPYKTOpHI anmnaparos VMBJI nanuu pemenue 3a-
Jlauu, Ka3aBLICHCS HEpa3pelIMMOn, OCBEKUM IPONACHHBIA MaTepHral.

Ynpaenenue 60oxom no oovemy
Ilpeumywecmea u neoocmamku VC

[lepBrie annaparst UBJI ynpasnsiuce o oo0bemy. s nHxkeHe-
POB-ITHEBMATHKOB M Bpaueil ObLIO MpolIe MPeICTaBUTh ceOe MOPIICHb B
LUJIUHAPE, KaK B IIIIPULE WIK MOPIIHEBOM JIBUraTelle, WK MeXa, KaK y
rapMOHHM WK akkopzeoHa. CriupomeTpus, Kak HayKa, Ha HadaJIbHbIX 3Ta-
Iax CBOETo pa3BUTHsI HanOoJiee TOUHO N3Mepsiia U u3ydasa o0beMbl. Tou-
HO€ U3MEPEHUE IIOTOKOB, CONPOTUBIICHUS U JABICHUS NPU JbIXaHUU
MOSBHIIOCH Moke. Crocod ympasieHus Mo o0bEMY ynoOeH s Bpada
TeM, uto ycranoBuB J1O u MO/, B psizie cirydyaeB Mbl MOJKEM HaJleAThCA,
YTO aJIeKBAaTHO 3aMECTWIIM YTPAYCHHYIO (PYHKIHIO JIBIXaHMUS.
Henocrarku ynpasienus 1o oobéMy:

[Tpu ynpasnenuu no o0béMy (VC) BO3MOKHBI TOJIBKO MPUHYIUTEIbHbBIE
— Mandatory Broxu.

CnoxxHO cMHXpOHU3UPOBaTh padoty anmnapara MBJI ¢ gpixa-
TEJIbHOM aKTUBHOCTBIO MAIUEHTA.

[Ipu ynpasnenuu o o66émy (VC) 6apoTpaBma U BOJIHOMO-
TpaBMa BCTpevaroTcs yanie, yem npu PC.

Bpauy yno0HO, a KakoBO MalUeHTy?

B pesynprare ananuza ocnoxaenuit IBJI, mogreep:x1eHHOTO pe-
3yJBTaTaMu SKcIepuMeHTaNbHBIX padot, VC nzmenuics. CoBpeMeHHbIE
anmapars! IBJI naror BO3MOKHOCTB Bpady IIpY HACTPOMKE PEKUMOB, UC-
MOJB3YIOUINX yrpasieHue no 0osémy (VC), ycraHaBIMBaTh HAIPSIMYIO
WJIN OIIOCPEIOBAHHO MOTOK, TABIEHUE U BPEMSI BJI0Xa, YTO MIO3BOJISIET CAE-

A. ToPsYEB
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JaTh BIOX Oosee MATKMM MU HexHbIM. OOnacthio nmpumeHeHus VC
OCTAIOTCsl KJIMHUYECKHE CUTYalluH, KOTJIa CIIOHTAaHHAas JbIXaTelbHasl aK-
TUBHOCTH MalyeHTa nojaasieHa. (IIpuMenenne MuopenakcaHTOB B aHe-
CTE3MOJIOTUH, MOBPEXKACHHUE JIBIXaTE€IbHOTO IIEHTpa B CTBOJIE MO3ra,
napagny JIbIXaTeJIbHOU MYCKYJIaTyphl U T. [1.).
Ynpaenenue 60oxom no oasnenuio
Ilpeumywecmea u neoocmamku PC

Amnmnaparsl UBJI, ynpasnsieMble 110 JaBJI€HHIO, BIIEPBbIE MOSIBU-
JIMCH B NEAUATPUH. ITO MIPOU30IILIO TOTOMY, UTO PUCIIOCOOIECHH, TOYHO
U3MEPSIONINX KOJUYECTBO BO3/yXa, JOCTABISIEMOI0 MaJIEeHbKOMY Ila-
[IUEeHTY, He ObUT0. HeoOXoanMo yunThIBaTh CKAaTHUE BO3AyXa B KOHTYpE
anmapara MBJI, koMIuIaiiHC IIJIaHTOB, BETUYUHY MEPTBOIO IIPOCTPAHCTBA
KOHHEKTOpa U MHTYOamoHHO! TpyOk u T.11. [Tostomy, aist UBJL y nereit
MCIOJIb30BAJIM YIIPABJIEHHE IO AABJIECHUIO U IIPOCTO CMOTPENH, KaK B MO-
MEHT BJI0Xa pacUIUpsIeTCs IpyaHas KJIETKa, U aHAJIU3UPOBAJIU ra30BbIi
COCTaB KpPOBU M ayCKYJIbTaTUBHYIO KapTUHY. DUKCHpOBAINCH TOKAa3aHUS
MaHOMETpa U BOJIOMETPA, HO BCE OHMMAJIN, YTO ITU JJAHHBIE OIMCHI-
BAIOT COOBITHSA IO 3TY CTOPOHY OT MHTYOAIIMOHHOM TpyOKH. OCHOBHBIM,
a MHOT/Ia ¥ €IMHCTBEHHBIM ITPHOOPOM, ITOJICKA3bIBAIOIIMM Bpayy, B KaKyo
CTOPOHY KPYTUTb pyuKH ynpasienus anmnapara UBJI, 6611 manometp. Ha-
KOIUIEHHE KIIMHUYECKOTO onbITa qoKa3aino, uro PC 6e3onacuee VC, no-
CKOJIBKY c110c00 ymnpasiienus anmnaparom UBJI 3actasnsieT Bpaua gymars,
B TIEPBYIO 0Y€pEe/ib, O TOM, TTO/I KAKUM JIABICHUEM BO3IyX OyleT BXOAUTH
B JIETKHE U 32 KaKoM NMpoMexyTok BpeMeHu (B ominuue ot PC npu VC
Bpau BHauaze gymaer o JJO u MOJI, a moToM CMOTPUT, KaK 3TO MOJIy4H-
JIOCB).
JHlocronncTBa ynpasieHus 1o aasiaexuto (PC):
1. Bonbias 3alUIIEeHHOCTD MAlMEHTa OT OapOTPaBMbI U BOJIFOMOTPaBMBI.
2. Ilpu ynpasnenuu no aasnenuto (PC) Bo3MoxHbI clOHTaHHBIE (Spon-
taneous) BIOXH.
3. Ilpu ynpasnenun no gasieHuto (PC) Bo3MokHa CHHXpOHU3ALIMS pa-
6otel anmapara MBJI ¢ 11000¥ CIOHTaHHOH JTbIXaTeNIbHOW aKTHBHOCTHIO
ManueHTa.
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Henocrarku ynpasnenus o nasienuto (PC):
1. U3MeHeHne pecnupaToOpHON MEXaHUKHU NAI[MEHTa MEHSAET KaueCTBO
NBJI u TpeOyer n3MeHeHMs MapaMeTPOB BEHTUIISALINH.

2. Ilockonbky npu PC rnaBHas 3ana4a annapara BJI — co3nasars naB-
JIEHUE B JIbIXaTE€JIbHOM KOHTYPE, KOHTPOJIb (B PYCCKOM CMBICIIE 3TOTO
ciosa) BennuuHbl JJO u MOJI ocymectsiser Bpad, nposoisauiuii UBJIL.

JIBoiiHO€ ympaBiieHUE B MPUHILIMIIE HEBO3MOXKHO. [IpeacraBure
cebe aBTOMOOMIIb, Y KOTOPOTO JIBa pyJis u JBa modepa, — epyHaa. B ka-
OuHe OONBLIMX CAMOJIETOB Y TMEPBOTO M BTOPOIO MHIJIOTOB €CTh CBOI
HITYpBaJl U MyJbT YIPaBIECHUS, HO YIIPABIAIOT OHU IO odepean. Tem He
MeHee, ONBITHBIN Bpau-peaHrMaToIor, UMes B PaclopsKEHUU COBPEMEH-
bl anmapar MBJI ¢ BO3BMOXHOCTSIMU peryIupoOBaHUs IJIUTEIbHOCTH
BII0Xa, TOTOKA U naBieHus ocymiectsisis MBJI mo nanenuto (PC), oGec-
MeYMBACT HEOOXOUMBIN MAIIMEHTY JbIXaTelbHbIN 006EM, a ipu MBJI o
00béMmy (VC) He IomyCcKaeT OMacHOTo MoabEéMa JaBJICHUS B JIbIXaTEIIb-
HBIX MyTAX. Kak Mbl MOXKeM MEHATH BEJIMUYMHY JbIXaTeIbHOrO 00beMa,
€CJIM UCToIb3yeTcs yrpasieHue mo aasieruto (PC)? Ouens npocto, 1bI-
XaTeNbHbIM 00beM paBeH MPOU3BEACHUIO TIOTOKA Ha BPEMs, I03TOMY, YBE-
JUYMBAs UIUTEIbHOCTh BI0XA, Mbl YBEJMUMBAEM JbIXaTeNbHbII 00beM
JI0 TEX TIOP, MOKa €CTh MOTOK*. J[pyroii cnoco0 yBeTUYUTh JIbIXaTCIbHBIN
00beM — U3MEHUTH MOTOK. [10TOK, Kak Mbl y’e TOBOpHIIH, 110 3aKoHy [ a-
rena-Ilyasesns, onpegensercs rpaAMeHTOM JaBieHui. [l pecrnuparop-
HOW CHCTEMBI — 3TO TPAHCHYIbMOHAJIBHBIN rpagueHT. Takum oOpaszom,
MOBBILIAS JaBJIEHUE HA BIOXE, Mbl YBEJTMYMBAEM MOTOK U, B pe3yJbTare,
3a TOXK€ BpeMs BAOXa BBOAUM Oonbinii o6beM. Ecnu ncnonb3yercs
yrpasinenue mo 00b6émy (VC), yMEHBIIINB TTOTOK, HO YBEJIUYUB BpEeMs
BII0Xa, MO)KHO JIOCTaBUTh MALMEHTY TOT e AbIXaTeNbHbIN 00bEM, co3/1a-
Basi MEHbIIIEE JABJICHUE B JbIXaTEIbHBIX My TSIX.

*TIoTOK IPEKPATUTCS B JABYX CIIy4asX. Bo-HepBhIX, €ClIM MPaJUEHT NaBIeHHUS,
CO3/A0LIMI IOTOK, paBEH HYIIIO, T.€. YIIPYTOE CONPOTUBIICHUE JIETKUX U IPYIHON KIETKU
PaBHO yCHWJIMIO aIrapara, MpOu3BOAAIIECTO BIOX (ﬂaBJ’ICHI/Ie €CTh, a IOTOKa HCT). DT0

3HA4YUT, 4TO I[BIXEITGJILHHﬁ 00beM 00JIbIlIEe HE YBEINYINBACTCA. BO-BTOprX, €CJIM aIma-
par caM IpEeKpaTniI CoO3aaBaThb IMOTOK, HAITPUMEDP, MEPECKITFOINIICA HA BBIIOX.
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VYrpaBneHre BIOXOM U yIpaBisieMas epeMeHHas §2.2

[TockoabKy MOTOK CO37ae€T AABJIEHUE, YMEHbBIIEHUE [TOTOKA MPUBENET K
CHIDKEHUIO JIaBJICHUS Ha BJIOXE.

3a/iaya KOHCTPYKTOPOB COCTOsIa B TOM, YTOOBI HAYUYUTh YMHBIN
anmapatr VBJI nelicTBOBaTh Tak e, KaK ONBITHBIA IOKTOP.

Amnmapar VBJI, nmetomuii 00pTOBOW KOMITBIOTEp U HEOOXOIUMBIE
IIPOrpaMMbl yIIPaBJIEHUsI, B COOTBETCTBUU C YCTAHOBIIEHHBIM BpPadoM Iie-
NeBBIM JIbIXarenbHbIM 00beMoM (IIJIO — target tidal volume) B paspe-
LIEHHBIX MIpe/ieaxX yBEJINYUBAET JaBICHNUE, U3MEHs IOTOK Ha BJIOXE.
Cy1iecTByIOT IporpaMmsl, Kotopslie ais goctmxenus LI/10 yennun-
BAIOT BpeMs B10Xa (0OBIYHO — HE OoJiee, YeM JI0 TPEX CEKYHI).

BbonbmmHCTBO pesxuMoB, Hcnonb3yromux crnocod Dual Control,
HaunHaioT B1oX kak PC, a nHTeIeKTyalpHas nporpaMmma arnrapara
NBJI crpemuTcs 10CTUYb LIEIEBON JbIXaTeIbHbIA 00bEM, OBBILIAS
JIaBJICHNE Ha BJIOXE, MOTOK WJIM JUIMTEIBHOCTD BJI0XA B pa3pellIeHHbIX
rpanunax. Eciy 3To HEBO3MOXKHO, anmapar BKJIIOYAEeT TPEBOTY.
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2.3. ®a3pl ABIXATEJAbHOI0 HMKJIA U JIOTHKA IepPeKJ/IoYe-
Husa annapara UBJI

Buumanmue! — @a3zvl ovixamenvro2o uukia u pemenHble UHmMepeaibl Obl-
XamenbH020 YUKIA — MO pazhble NoHAmus. Bpemennvle unmepsanvl onu-
Camvl 8 nepsot yacmu, 8 Hauaie 2nasvl « Pecnupamophnas mexanukay.
JIpIXarenpHbIN UK CYUTAETCS OT HadaJla OJHOTO BOXa JI0 HadaJa clie-
nytoriero. [Ipu UBJI, no npennoxkenuto Mushin M, et al.(1980r), riuki
JETST Ha YeThIpe (asbl:

[Mushin M, et al. Automatic Ventilation of the Lungs. Oxford: Blackwell Scientific Pub-
lications, 1980; 162-166]

1. ITepexiiroueHure ¢ BbII0OXA HA BJIOX (BKJIFOUEHUE BIOXA).

2. Bnox.

3. [lepexiroueHue ¢ BAOXa HA BBIJIOX.

4. Beigox.

B kaxmoit u3 a3 cpabareiBaeT ompenenéHHas mporpamMma arrmapara
NBJIL.

1. [Iporpamma wiu Joruyeckasi cxema, BKIIF0Yaroas BI0X Ha3bl-
Baercs Trigger.

2. Onuust, KoTopasi onpeesiseT MaKCUMaJIbHOE 3HaY€HUE MT0TOKA,
IaBJIEHNS /WK 00bEMa, Ha3piBaeTcs Limit*.

3. Ilporpamma, BEITIOTHSOIIAS IEPEKITIOUEHHE C BJIOXA HA BBIIOX,
HasbiBaetcs Cycle**,

4. [Iporpamma, yrpasJistomias mapaMeTpamMu BbIJ0Xa, HA3bIBACTCS
Baseline.
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®a3kl IpIXaTeIbHOIO IMMKJIA, JIOTUKA IICPCKIIFOYCHU . §2.3

Kak annapam HUBJI y3naém, umo nopa éxuouams ouepeonyro
npoepammy?

— OH HenpepbIBHO PETUCTPUPYET Psi/ MapaMEeTPOB U IIPU JTOCTH-
KEHUHU peaycTaHoBIeHHOTO (preset) noporosoro (threshold) 3nauenus
BKJIIOYAET COOTBETCTBYIOIYIO Iporpammy. IMEHHO 3TH mapaMeTpbl
(Bpemsi, IOTOK, JIaBJieHHE U 00bEM), HA KOTOPBIE PearupyroT yIpaBIisio-
mue nporpammel anmapara MBJI, naseiBatorcst Phase Variables — ¢a3o-
BBIMH IIEPEMEHHBIMHU.

Phase Variables — ®a3oBble nepeMeHHbIE

Phase Variables — ¢a3oBbIME TepeMeHHBIMHI HA3bIBAIOT BpeMsl, MOTOK,
AaBJieHUe U 00bEM, KOTia 3TH MapaMeTphbl UCIIOJIB3YIOTCS YIIPaBIISIIO-
MU nporpammamu annapara MBJI B kauecTBe curxana K JeHCTBHIO.
O kax 1011 U3 (a30BBIX MEPEMEHHBIX Mbl IOTOBOPUM ITOJIPOOHO HUXKE.

Heobxonumoe nosicienue

Ymo 3uauum preset?

Preset — 3apaHee yCTaHOBJICHHBIH, 3aJaHHBIN.

[Iporpamma nnu norudeckas cxema anmnapara BJI cpabareiBaer
TOJIKO TOT/Ia, KOT/Ia HyKHast (pa3oBasi HepeMeHHasl JOCTUTAET 3a/1aHHON
BEITUYUHEI (preset time, preset flow, preset pressure, preset volume). Pre-
set value (3ajaHHasl BEJIMYMHA) B JIOTMUECKUX CXEMaX, YNPaBIAIOIINX
nevictBusamu anmnapara UBJI, sisnsiercs cunonnmom threshold value (mo-
poroBast BeninunHa). YacTo ucnonsiytot npocto threshold (Hanpumep
threshold pressure Bmecto threshold value of pressure).

* 3nech BaXkHO He 3amyTarbes: Limit He nepekirouaer ¢ Boxa Ha BBIIOX (9Ty 3aja4y
BoinosHsieT Cycle) 1 He CBsI3aH C CUCTEMOIT TPEBOT.
** Cycle Ha s3bIKe cnemuanuctos 1o UBJI umeer npa 3Hauenus. Korna 5To cioBo uc-

nonb3yeTcs B BeipakeHnu Total cycle time, oHO mepeBOAUTCS Kak JABIXaTEIbHBIN ITHKIT
1 9KBUBaJIeHTHO TIoHATHIO Ventilatory period. Korma mbl Bctpedaem Boipakenue Cycle

from inspiration to expiration unu Cycle of — 310 nepexmnoueHne ¢ B1oxa Ha BbLIOX.

W muyero TYT HC IMoAeC1acllb.
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Bpems kak ¢gazoBas nepeMeHHas

B 6onpmmncTBe anmnaparos MBJI ects Talimep (timer) — ympa-
BJISIFOIIME Yachl, KaK B CTUPAJIbHOM MalllMHE UM B MUKPOBOJIHOBOM IEUn.
Ecnu MBI ycTaHOBMIIM 4acTOTY JIbIXaHUH 12 B MUHYTY, KaX/Ible 5 CEKYH/]
anmapar OyeT HauuHaTh O4epeNHOoM BoX. Ecnu Mbl ycTaHOBUIM AJU-
TEJILHOCTB BJI0Xa 1 CeKyHAy, TO 4epe3 CEKyH Iy MOCIIe Hadalla B10Xa IIPOu-
30MJIET MEPEKITIOYEHUE C BI0XA HA BBIJOX.

JaBieHue Kak (pazoBasi nepeMeHHas

HaZ[CHI/Ie JaBJICHUS B JbIXaTCJIbHOM KOHTYPC MOXCT UCIIOJIb30-
BaTbCA KaK CUTHAJI JJIS1 BKIIFOYCHHA allllapaTHOTO BAOXAa B OTBET HA IbI-
XaTCJIbHYIO MOIIBITKY MallMCHTA. I[OCTI/DKCHI/IG MMpEAINMCaHHOI O JaBJICHUA
MOXKCET UCIIOJIB30BaThCs KaK CUTHAJI IICPCKIITOUCHUSA C BJOXa HA BBIJIOX.

O0bém kak (a3oBas nepeMeHHast

Haunbosnee yacto MCHONB3yeTCs KaK CHTHAJ MEPEKIIOYCHUS C
BJ10Xa HAa BbIJIOX, KOT/Jlda MTAIUCHTY JTOCTABJICH Hpe[[HHCﬁHHI:IfI AbIXaTCJIb-
HBIM 00BEM.

ITorok Kak ¢azoBasi nepeMeHHas

M3Mmenenne IOTOKA MOXKET HMCIIOJB30BAaThCSI KaK CHUTHA JJIA
BKJIFOUCHUS allllapaTHOTI'O BJOXa B OTBCT HA ABIXATCJIbHYIO MOIBITKY I1a-
OUCHTA. VYMeHbIIIeHrne MOTOKa Ha BAOXE MOXCET UCIIOJIb30BAThCA KaK CUT-
HaJl JUIsl TIePEeKIIF0YeHNUs ¢ BJJ0Xa Ha BBIIOX. [Ipon3BeneHne nmoroka Ha
BpeMs — 3TO 00BEM.

Yupasisiemasi nepeMeHHast

VYnpasnsemas nepemenHasi (Control variable) yka3siBaeT Ha crio-
co0 ynpasnenus BgoxoM. Anmnapar UBJI ynpasnsier B1oxom miu cosja-
Bas JJaBJICHUE B JbIXATEIbHBIX MyTIX, WIH ByBas 00bEM, WIIN yIIPaBIIssL
oTOKOM. TakoB Jlornueckuid mpuHun padotsl annapara UBJI. B ka-
KJIbIIi MOMEHT BPEMEHH OH YIIPABJISIET UEM-TO OJHUM, XOTs, KOHEUHO, IPH
OTMCAaHUM Ka)KJIOTO BJIOXA IAl0TCS KAK MUHUMYM BpEMsl, TIOTOK, TaBICHUE
1 00BEM.
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Jis TeX, KTO YMTAeT CIMIIKOM OBICTPO: MOTOK, AaBJIeHUE U
00BEéM MOTYT OBITH U yrpaBisieMoit nepemerroii (Control variable) u
¢azoseivMu niepeMeHHbIME (Phase Variables), a B HeKOTOpBIX pexuMax
U TeM, U APYTUM OJHOBPEMEHHO. BEI e MokeTe OBITh OJJHOBPEMEHHO,
YeJIOBEKOM U IPakJaHUHOM.
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2.4. Yro Takoe trigger (Tpurrep),
win kak annapar UBJI y3naér, uyro mopa HayaThb BAOX?

CrnoBo trigger nepeBoIUTCS KaK CIIyCKOBOW Kpro-
YOK, IIyCKOBOE YCTPOMCTBO, IIyCKOBOE pelle, 3amyck. i
anmnapara MBJI — 310 myckoBas cxema, BKJIKOYAOIIAs
BOOX. B HaCTOAIIECC BPEMS JJIS BKIIFOUCHUSA BJ10Xa MOTYT
OBITh MCITOJIb30BaHbI Pa3JIMYHBIC TapaMCTPhI:

1. Bpewmsi.

2. laBnenmue.

3. Iloroxk.

4. O0béMm.

5. DnexkTpuyecKuil UMITYJIbC POXOIAIINNA 10 AuadparMaaTbHOMY
HEPBY.

6. CurnaJ ¢ BHyTPUIIMIIIEBOAHOIO 1aTYUKA JABICHHUS.

7. Curnan nojydyaeMmblid 3a c4€T U3MEHEHUS UMIeaaHca (dJIeK-
TPUUECKOTO CONIPOTUBIIEHNUSI) TPYIHOM KJIETKH ITPH HavaJie BaoXa U T.1.

[lo-anmuiicku mapameTp, UCIOJIb3YyEeMbIH i cpaOaThlBaHUS
TpUITepa, Ha3bIBaeTcs trigger variable.

Hawm kaxercst 3a0aBHBIM TIPE/ICTAaBUTH trigger B BUIe MaJeHbBKOTO
pobota o umenn Tpuceep BHyTpH ammapara UBJL. [{ns paboter y Tpue-
2epa eCTb Yachl-TaliMep U MpUOOpHas TOCKa, Ha KOTOPYIO MPUXOAUT UH-
dopmanus ¢ garyukoB 00BEMa, HaBIIEHUsS, TOTOKA W AYyOIHPYIOTCS
curHansl, uaymue no N.frenicus k nuadparme. B 3aBucHMOCTH OT T10-
CTaBJIICHHOM 3a1aun Tpueceep BKIOUMT Brox anmapara MIBJI B orBeTr Ha
OJIMH U3 CUTHAJIOB.

— Koeoa annapam HUBJI nasszvieaem nayuennty yacmoniy Obixauus?

— Kozoa y Tpueeepa 6 pacnopsoicenuu moavko yacvi-maiimep.

Time trigger — camblii cTapblil «KJIaCCUYECKUN» CTI0CO0 paboThI
Tpuceepa — 1o yacaMm (B1OX BKJIIOYAETCs, Korja Bpems npunuio). Tak pa-
6otaer Tpueeep nipu ITyOOKOW aHECTE3MH B YCIOBHAX MBIIICYHON peria-
KCalluu, IpH 3a00JIEBaHUAX, IPUBOASIINX K BHIKIFOUEHUIO IbIXaTEIbHOMN
MYCKYJaTyphbl, UJIU €CJIH 0 IpYyroMy He yMeeT (Ha CTapUHHBIX anmnapa-
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Uro Takoe trigger (Tpurrep)? §2.4

tax VBJI cepenunpl npomuioro Beka). B Tex ciayuasx, koraa naiueHTt B
COCTOSIHMM COBEPIIUTH IOMBITKY BAOXa U JIEJIAeT 3TO B COOCTBEHHOM
pHUTME, BO3HUKAET KOH(IUKT MEXy YeJIOBEKOM U amllapaToM — JECHH-
xpoHuzauus. Ha ubeil cropone Oyner Bpau? Eciau Hy)XKHO HpoioiKaTh
NBJI B npexHeM pexuMe B CUITy TEPAaNeBTUUECKUX CTpaTeruil (Hampu-
Mep, y MalMeHTa CTOJIOHK WK 3nucTaryc) M ecau anmnapar UBJI no-
JIPYroMy HE YMEET, Bpau «BBIKIOYAET) MALUEHTA.
Ecau cpa6oran Time trigger — 3HAYUT BIOX HAYaJI arl-

napar UBJI

Bce ocranbHble criocoObl TPUITHPOBaHMS — 3TO OTKIMK anmnapara MBJI Ha
MHCIUPATOPHYIO MONBITKY MallMEHTA.

— Kozoa nayuenm unuyuupyem annapammwiii 600x?

— Koeoa Tpuzeepy npeonucarno omeeuyamov Ha UHCRUPAMOPHYIO NO-
NBIMKY, a NAYUEHM MOdHCem nooamuv CUsHAl, NOHAmMHbIU Tpuzeepy.

Ecnu Tpueeep anmapara MBJI ocHaiien BceM HEOOXOIUMBIM, MBI
MOJKEM IpUKa3aTh €My BKJIOYAaTh BIOX B OTBET Ha JbIXATEJIbHYIO IO-
MBITKY NAIUEHTAa, TO €CTh PearnpoBaTh Ha CUTHAJbI C IaTYUKOB 00bEMA,
JIaBJICHUS WM MTOTOKA.

Pressure trigger — Tpuceep cpabaTbiBaeT Ha MMaJICHUE TABJICHUS B
JbIXaTeabHOM KOHType anmnapara MBJI (aTa omnuus ecTh Ha MHOTHX CO-
BpeMeHHbIX anmnaparax UBJT).

Volume trigger — Tpuceep cpabarbiBaeT Ha MPOXOXKIACHUE 3aaH-
HOro 00BhEMa B AbIXaTelbHBIE MyTH nanuenTa. (Mcmomp3yercs Ha amnma-
pare Dréiger Babylog, cencop natumka pacronaraeTcsi MaKCUMajlbHO
OJM3KO K JIBIXaTeNbHBIM Iy TSIM HanueHTa. [1o MHEHHI0 KOHCTPYKTOPOB
anmapara, Takoi croco0 mo3BoJIseT 100UThCs Hanbosee YETKoN paboTh
Tpueeepa).

Flow trigger — Tpuceep cpabarbiBaeT Ha U3MEHEHHUE ITOTOKA Yepe3
JbIXaTeIbHBIA KOHTYpP MallMeHTa.

— Kaxoti makoii nomok uepe3 ObixamenvHvlii KOHMyp 00 HA4aid
gooxa?
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Yrto Takoe flow by?

Flow by — aTo norok, tekymuii psitom. CoBpemennsle anmnaparsl BJI
«YMEIOT» TaK YIIPaBJIATh KJalaHaMH BA0Xa U BbIJ0Xa OTHOBPEMEHHO, YTO
BO BpeMs SKCIIMPATOPHOM May3bl MOTOK BO3yXa MPOTEKAET MUMO KOH-
HEKTOpa, COEIMHSIONIET0 IUIAHTH alllapara ¢ NalueHToM, HE IPOU3BOs
BIOXA.

Kak Tonbko manueHT JenaeT HHCIUPATOPHYIO MOMBITKY MOTOK Me-
HSETCs, CpadaThIBaCT JATUYMK MTOTOKA M BKJIFOUAETCs Tpueceep.

Flow trigger B HacToOs111€€ BpEeMsI IIOJIb3YETCS 3aC/Ty’KEHHBIM yBa-
KEHUEM U JII000BbIO Y Bpauell U MalMeHToB, HO ecTh Tpurrepd u mo-
Kpy4e.

®upma «MAQUET» pa3pabotana u yxe BbIlIJIa HA MUPOBOM
pBIHOK MenoOopynoBanus ¢ anmnaparoM VBJI, koTopslit ocHalEH cucte-
MO, pacrmo3Haromeld HEPBHBIA HUMITYJIbC, TPOXOAMIMA 1Mo nuadpar-
MaJbHOMY HEpPBY K auadparme. J[aTauK-37IeKTPoT 3aKITF0UEH B CTCHKE
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KEIyJOYHOI0 30H/1a U COEAMHEH TOHKUM IIPOBOJIOM C OJIOKOM YIIpaBiie-
Hus anmapara VBJI. Takum obpazom, annapat MBJI HaunHaet B1oX B
OTBET Ha CUTHAJI, UCXOJSAIINIA HETIOCPEICTBEHHO U3 JbIXaTEIbHOIO 1IEH-
Tpa. Takoii crocoO mo3BoIsIeT TOOUTHCS MAKCUMAITLHON CHHXPOHHU3AINN
anmnapara MBJI ¢ nanueHToM, OCKOJIbKY BCE OCTAJbHBIE TPUITEPHI Cpa-
0aTBIBAIOT B OTBET HA COKPAIIEHHE ABIXaTeIbHON MyCKyIaTypbl. JlanHas
cuctema HaszbiBaeTcss NAVA (Neurally Adjusted Ventilatory Assist).

Bxurouenue armapaTHOro Baoxa Mo JH00BIM MapamMeTpamM MOXKET
IpeanosaraTb UCIOIb30BaHNE TalilMepa Kak pe3epBHOrO curxHana. B stom
cllydae J10 BKJIFOUEHMsI BA0XA 110 PACIIMCAHUIO BBIIEISETCS «BPEMEHHOE
OKHO», Korja Tpurrep rotoB BKJIIOYHMTH BJJOX B OTBET HAa U3MEHEHME
00b&Ma, TaBIeHHS, TIOTOKA WM CUTHANA ¢ AadparMaibHOTO HepBa (Kak
Oynet npeanucano). Eciu curnan He mOCTYIIII WK HE pacrio3HaH, Tpur-
rep BKJIIOUYUT BAOX IO TalMepy.

Pesrome

Bce criocoObl BKiIIOUEHUS B/10Xa JAEIATCS Ha JIBE TPYIIIIbL:

1. Bnox maunnaer annapar MIBJI — B aTy rpynimy BXOAUT €AMHCTBEHHBII
crocob — «mo BpemeHn» Time trigger, CHHOHUMOM SIBJISIETCSI BBIpaXKe-
Hue Machine triggering.

2. Bce ocranpHble c110COOBI BKIFOUEHUS B0XA — 3TO OTBET Ha MHCIIUPA-
TOPHYIO NOMBITKY ManuenTa. O0miee Ha3BaHKUE Il BTOPOM IPyTIITbI —
Patient triggering.
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2.5. IIpeaeabnbie napamerpsbl Baoxa (Limit variable)

Jlumut (mpenen) o3HayaeT YCTAHOBJIEHUE MAaKCH-
MaJIbHOM BEJIMYMHBI TapaMeTpa BO Bpems Baoxa. Limit va-
riable — mapamerp ¢ ycraHaBiuBaeMOW MaKCHUMaJIbHOMN
BEJIMUMHOM BO BpeMsl BlOXa. DTUMHU MapaMeTpaMu MOTYT
OBITH JaBJIeHUE, MOTOK U 00bEéM. [locie nocTmxenus npe-
JIETbHOTO YCTAaHOBJIEHHOTO 3HAYEHMs BJIOX MpojoikaeTcs. EcTh pexumMbl
NBJI, no3Bossironue yCTaHOBUTb MIPEJIEIbHOE 3HAYEHHE JIJISI BCEX 3THX I1a-
pameTpoB Ha KaxIbii BIox (omuus Pmax wim PLV na anmaparax Dréiger).
OdeHb BaXXHO TIOHUMATh, YTO MOCIE AOCTKEHH mpenenbHoro (Limit)
3HA4YEeHUs BJIOX HE MTPEKPAILAeTCs.
MoxeT BO3HUKHYTH Bompoc: «Kak MOXET MpoaoiKaThes BJIOX MOCIE
TOTO, KaK JIbIXaTeJIbHbI 00BEM 10CTaBJIEH MTOJIHOCTBIO U IIOTOK BO3/1yXa
B JIbIXaTeJIbHbIE IIyTH OCTAHOBJIEH?»

Jlna annapara UBJI Bpems Baoxa (inspiratory time) — aTo Bpe-
MEHHOM MHTEpPBaJl OT MOMEHTa OTKPBITHS KJIallaHa BJIOXa 10 OTKPBITHS
KJIalaHa BbIJ0Xa. DKCIEPTHI IETISAT BAOX Ha JABe yacTu. Inspiratory time
=Inspiratory flow time + Inspiratory pause.

p | AABNEHUE

Insiratory |Inspiratory T
flow time pause

Inspiratory time Expiratory time

== [BPEMSH

Total cycle time(ventilatory period)

Inspiratory flow time — BpemeHHOI UHTEpPBaJI, KOIa B JIETKHE
MOCTYMAEeT BO3AYX.
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[IpenenpHbIe MapameTpsl Baoxa (Limit variable) §2.5

WucnuparopHas nay3a (inspiratory pause wiu inspiratory hold) — sto
BPEMEHHOIN WHTEpPBaJ, KOTJIAa KJIallaH BJ0Xa YK€ 3aKPBIT, a KJIalaH BbI-
7I0Xa eIlle He OTKPBIT. XOTs B 3TO BpeMs MOCTYIUICHHUS BO3yXa B JIETKHE
HE IPOMCXOIUT, HHCITUPATOPHAS Tay3a SBJISIETCS YacThIO BpPEMEHHU BJI0XA.
WucnimparopHast may3a BO3HHUKAET, KOT/a 331aHHBIH 00BEM yKe T0CTaB-
JIeH, a BpeMs BJI0Xa elI¢ He UCTEKJIO.

Ecnu npumenuts Metadopy: npenen (Limit) — kak MoTOI0K B KO-
punope. Bbl MoXkeTe, Kak yroJHO JBUTaThCs 1O KOPUAOPY, @ BBIIIE T10-
TOJIKA HE TPHITHEIIb.

Bpewms He moxet Bxoauts B rpynny Limit variables o onpene-
JICHUIO, MTOCKOJIBKY, €CIIM YCTAaHOBHUTH MPEIEIbHOE 3HAUCHNUE BPEMEHHU
BJI0XAa, — JOCTHKEHUE 3TOTO 3HAYEHUs Oy/IeT MPUBOAUTH K MIPEKPAIICHUIO
BJ10Xa U MCPCKIOUYCHUTIO HAa BBIJIOX. 9T0 3HAYUT, YTO BpCMA AJIUTCIIBHO-
cTH Broxa Oynet padorarh kak Cycle variable, ciemyromniast pasoas me-
peMeHHasl.
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[Iponomxkas meTadopy ¢ KOPHIOPOM: AABJIEHUE, MOTOK U 00bEM
pacrosnararoTcst BI0JIb KOPUIOPA, U MOITOMY U3 HUX MOXKHO CTPOUTH T10-
tosok (Limit), a BpemMsi pacmonaraercst mornepeKk — u3 Hero MOXKHO cJie-
natb Toibko mopor (Threshold).

Ecnm BB ymipaBisieTe aBTOMOOWIIEM U BUJIUTE
3HaK «OTPaHUYEHUE CKOPOCTU 60 KM» — 3TO 3HAUMT,
BaM yCTaHOBWIH Limit (TIpeen) CKopoCTH, HO BBI IPO-
JIOJDKaeTe ABKECHHE.

Korna BBI toexanu 10 KeJIe3HOAOPOKHOTO Tepeesia U BUANTE,
4TO 1IardayM 3aKkpblT, @ U3 TIOPOTH MOJHSIICS METaUINYECKUN Oapbep —
Threshold (mopor), BbI nepexiiroyaeTe cBOil aBTOMOOMIIb U3 COCTOSTHUS
JIBVDKEHHSI B COCTOSTHUE TTIOKOSI.

MHoOr#ux cOMBAET C TOJIKY PEYSBOM MITAMIT «JIMMHUT BPEMEHH», OJ1-
HAKO, €CJIM YEJIOBEK TOBOPUT: «Y MEHs TUMHUT BPEMEHI», 3TO 03HAYAET,
YTO Yepes OIpe/IeNIeHHBIN OTPE30K BPEMEHH OH JIOJKEH MEePEKITIOUUTHCS
Ha jipyroe 3ansatue. Eciau annapary IBJI ycTaHOBUTB JUIMTEIIBHOCTD Bpe-
MEHH BJI0Xa, TO MO0 UCTEUYEHUH HTOTO BPEMEHHU OH MEPEKIIOYUTCS Ha
BBIIOX. JIJ1s TOTO, 4TOOBI HE OBLIO MYTAHUIIBI, TEPMUH Jumum (Limit)
WIH npeden B OTHOIICHWU BPEMEHHBIX MHTEPBAJIOB HMCIIOIB30BATh HE
HYXHO.

Bpaun yacto myrtarot noustust «Limity u «Cycle». ['maron Cycle
O3HaYaeT: «IPEKPaTUTh BIOX U HauaTh BbIIOX». Limit He mpekpamaer
B/I0Xa, @ YCTAHABIIMBACT BEPXHIOI TPAHMILY IS JABJICHHSI, TIOTOKA WIIN
o0BéMma.

Ora nmyranuna B noustusx Limit u Cycle oOycioBnena Tem, 4to
npousBoauTenu anmaparoB VBJI Hepenko ucmonb3yroT TepMuH Limit
(mpenen) BMecto Threshold (mopor) npu onucanuu padotst Alarms (Tpe-
BOT) T10 IABJICHUIO ¥ BPEMEHH, KOT/Ia JIOCTH)KEHUE TOPOTOBOTO 3HAYCHUS
MIPUBOJUT K CpabaThIBAHUIO TPEBOTHU U MEPEKIIFOUEHUIO Ha BBIIOX.

Bo Bpems Broxa ogHOBpEMEHHO palOTalOT JIBE IMPOrpamMMbl —
Control u Limit.

[Mporpamma Control ynpasisier 00b€MOM, TIOTOKOM WJIH JaBICHUEM U
OCYIIECTBIISET BIOX.
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[IpenenpHbIe MapameTpsl Baoxa (Limit variable)

[Tporpamma Limit orpaHuYmBaeT mapameTpsl BIOXa: JaBJIeHHE, MOTOK U
00LEM.

CymiecTByeT emé oJjHa CIOKHOCTb, CBSI3aHHAs ¢ pressure limits. Y
MHorux ammaparoB VBJI pressure limits aist IpUHYIUTENBHBIX BIOXOB
YCTaHABJIMBAETCS OTHOCHTEIBHO aTMOC(HEPHOTO JIAaBJICHUS, a JUIsl BCIIO-
MorarenbHbIX — oTHocuTenbHO PEEP i Baseline.
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[Ipumepsr:

A — Ycranosnen npenen aainenus (Pressure limited); mepexirouenue Ha
BbII0X 10 BpeMenu (Time cycled) [mpenensr o0bema 1 IOTOKA HE ycTa-
HOBJICHBHI |

b — Ycranosnen npenen nmotoka (Flow limited); mepexiroueHre Ha BBIIOX
o 06sémy(Volume cycled) [mpenensr o0bema U JaBICHUS HE YCTAHOB-
JICHBI |

B — Ycranosnen npenen moroka (Flow limited) u ycranoBiien npenen
oobéma (Volume limited); mepexmrouenne Ha BbioX 1o BpemeHu(Time
cycled) [mpenen naBieHHs HE YCTAHOBIICH |
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[Iporpama, nepexitoyaroiiasi BIOX Ha BBIAOX §2.6

2.6. IIporpamma, BHINOJHAOLIAA NIEPEeKJII0YeHHe C BA0XA
Ha BbI10X — Cycle* u Cycle Variables — napamerpsbl,
HCIOJIb3yeMble ISl ePEeKJIYeHHs C BA0Xa Ha BbI0X

Cycle Variables —5T0 ¢a30Bble nepeMeHHbIE, KO-
TOPBIE UCIIONB3YOTCS KaK CUTHAJI IS IICPEKIIFOUYEHHUS all-
napara MIBJI ¢ Bnoxa Ha Bb110X. IM1 MOTYT OBITH Bpemsl,
NOTOK, AaBjeHHe uiau 00bém. dasza Broxa 3akaHUYMBa-
eTcsl, KoIJia BeJIMUMHa IapaMeTpa, N30paHHOrO B Ka4yeCTBE
Cycle Variable, nocturaer npeaycranosiaensoro (Pre-
set) wiu noporosoro (Threshold) 3nauenusi.

Pressure Cycling — nepexitoueHue ¢ B1oxa Ha BbIIOX «I10 J1aB-
JICHUIO»

Korna anmapar BJI nepexitodaercs ¢ Bl1oXa Ha BBIIOX «I10 1aB-
JICHUIO», 3TO 03HAYAET, YTO BAOX OyAeT NpOoJOoIKAThCs 10 TeX Mop, MoKa
JIaBJI€HUE HE JOCTUTHET YCTAHOBJIEHHOIO IOPOroBOro 3HadeHus. Kak
TOJIBKO JIaTuuK JaBieHus annapara MIBJI peructpupyer noporosoe 3Ha-
YeHHeE, anmnapar NepeKIodaeTcs Ha BbIIOX.

Cucrema Tpesor annapara MIBJI, ne nonyckatromias noabéma J1aB-
JIEHUS B IbIXaTEJIbHBIX IyTSAX BBILIE YCTAHOBIEHHOTO I10POTa, BBIIOIHSET
«aBapUMHOE» NEPEKIIOYECHUE HA BBIIOX.

Volume Cycling — mnepexiioyeHrue C BJIOXa Ha BBLAOX «IIO
00BEMY»

Brnox Oyner nponomkaTrbes A0 Te€X MOp, IOKa 00bEM, 3aJaHHbBIN
anmapary, IIpu HacTpolke napamerpos MBJI, He npoinér yepes ymnpa-
BISIFOIIMI KiamaH Bjoxa. Kak Toabko 3aaHHBI 00bEM 1OCTaBIIEH Ma-
LIUEHTY, IIOTOK BO3/lyXa OCTaHABIMBAETCs, U HAYMHACTCA BBLIOX. B TOM
Clly4ae, €CJIM IOCIIE MPEKPALeHNs] MHCIIMPATOPHOI0 II0TOKA HE HAYMHa-
€TCsl BBIIOX, 3TO 3HA4UT, 4yTo anmnapar MBJI nemaer mHCIMparopHyo
nay3y. Hajnuue mHCIMparopHoO mays3bl BCerga roBOPUT O TOM, 4YTO IIe-
PEKIIIOYEHHUE C BAO0XA HA BBIJIOX BBIIIOJIHACTCS «I10 BPEMEHM».

*To cycle means to end inspiration. A cycle variable always ends inspiration. I'marosn

cycle 3naunt npekparutsd Baox. Cycle variable — cireryer moHUMaTh, Kak mapameTp, mpe-
kpamaromuii Brox. [Robert L.Chatburn «Fundamentals of Mechanical Ventilation» p.31]
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Flow Cycling — nepekiiroueHue ¢ Boxa Ha BBIJIOX «T10 MTOTOKY»

Brox Oyzner mpopoikaThes 10 TEX MOp, MOKA MOTOK HE CHU3UTCS
710 YCTaHOBJIEHHOTO ITOPOTOBOT0 3HaueHUs. MIHCupaTopHblii NOTOK Oy/ieT
npekpaiiéx, 1 HauHETCs BbioX. Hanbosee yacto nepekiitoueHre ¢ Baoxa
Ha BbIOX «110 TOoTOKY» (Flow Cycling) ucnons3yercs B pexume «Pres-
sure support». B 3Tom pexxnmMe napameTp, yrpasisiomuii BIOXOM, — JJaB-
nenue (Pressure), u anmapar MBJI co3naér motok, obecrnednBaronini
npennucaHHoe aasiaeHue. CooTBETCTBEHHO, IOTOK HAYMHAETCSI C BBICO-
KHMX 3HaYEHUH U CHUXKAETCs 10 SKCIoHeHTe. [lepexntouenue ¢ B1oxa Ha
BbIJI0X BBINOJIHSAETCS IPU 3HAYUTEILHOM CHUKEHUH 1oToKa. (Co3narenu
anmnapatoB MIBJI 00bIYHO ycTaHABIMBAIOT MOPOT NIEPEKITIOUEHUS C BJIOXa
Ha BBIJIOX IO TOTOKY» 25% 0T MakcUMaabHOTO WK nuKoBoro). [Topor
MEPEKIIOYEHHS C B0Xa Ha BBIJIOX «I10 IIOTOKY» BBIIIE HYJISI YCTaHABIIU-
BalOT JUIsl TOTO, YTOOBI HE JOMYCTUTh HECOPA3MEPHOIO Y/UIMHEHUS Bpe-
MEHH BJI0Xa. JTO MMO3BOJISAET N30€XkKAaTh AeCUHXpOHU3annu. Ha HeKoTophIx
Mozenx anmnaparos MBJI mpexycMoTpeHa BO3MOKHOCTh KOPPEKIUH 110-
POTOBOr0 3HAUEHUS MOTOKA.

Time Cycling — nepekitoueHre ¢ B1oXa Ha BbIJIOX «II0 BpEMEHN»
ITpu Time Cycling BbIIOX HAYMHAETCS cpa3y MOCIE TOTO, KAK UCTEKIIO
Inspiratory time nwnu «Bpemst BIoxay.

B toMm ciydae, korja AbIXaTenbHbIN 00BEM TOCTaBIICH MAUEHTY
710 UCTEYEHMsI BpEMEHM B0Xa, Inspiratory time cocrout u3 1ByX Bpe-
MeHHBIX oTpe3koB: Inspiratory flow time u Inspiratory pause.
Inspiratory flow time — 370 Ta 4yacTb BpeMEHH BJ10Xa, KOT/1a IIPOUCXO-
JUT BlyBaHME BO3/lyXa B JIETKHE MalMeHTa, TO ecTh anmnapar MBJI co-
31a€T noTok. HazoBeM 3TOT OTpe30K BpeMEHHU «IIOTOKOBOE BPEMsI
BIIOXa»
Inspiratory pause niu Inspiratory hold time B oreuecTBeHHo}# JinTe-
parype Ha3bIBalOT «MHCIIUPATOPHAs May3ay.
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[Iporpama, nepexitoyaroiiasi BIOX Ha BBIAOX §2.6

p | AABINEHUE

Ha4aJsio Bblaoxa

Insiratory |Inspiratory T
flow time pause

Inspiratory time Expiratory time

=——BPEMS

Total cycle time(ventilatory period)

Inspiratory time =Inspiratory flow time + Inspiratory pause

KT0 BBINOJIHSIET MepeKTIOYeHNE C BIoXa Ha BbIIOX — anmapar MBJI
WJIY TAUEeHT?

[Ipu Time Cycling u Volume Cycling nepexitoueHue ¢ B1oxa Ha
BBIJIOX Bcera Boinomuset anmnapat MBJI. Otu criocoObl nepekitoueHus Ha
BbI10X 00BbenuHeHsl B rpyniny Machine Cycling.

[Ipu Pressure Cycling u Flow Cycling B Tom cnyuae, eciiu Jibl-
XarenpHas MYCKyJaTypa MHallMeHTa Y4YacTBYeT B JbIXaHWUU, MAI[UEHT
MOKET YBEJIIMYUTh WM COKPATUTh BPeMs BIOXa MEHsISI MOTOK HJIU JIaB-
nenue. Ho naxe, eciu apixarenbHas MyCKyJaaTypa He paboTaeT, anmapar
WBJI BbINONHSIET NEpEeKIIOYCHHUE C BIOXa HA BBIIOX C YYETOM pecrupa-
TOPHOW MEXaHHMKHU MAaIMeHTa. DTU CIOCOOBI MEePEKIIOYEHUSI Ha BBIIOX
o0benuHeHsl B rpymniy Patient Cycling.
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2.7. PEEP, CPAP u Baseline

Yrto Takoe PEEP (positive end expiratory pressure), u 1Jis1 4ero oHO
HYKHO?

PEEP (IIIKB — nonoXuTenbHOE AaBIEHUE KOHIIA
BbII0Xa) ObLI0 TiputyMaHo AJist 60ps0s1 ¢ D3/ (3xcu-
paTOpHOE 3aKPBITHE JBIXaTEIbHBIX MMyTeW) MO-aHTIIH-
CKU Air trapping (10CIOBHO — BO3/yIIHAsl JIOBYILIKA).

VY nmarmmenToB ¢ XOBJI (xpoHudeckast 00CTpyKTHB-
Hast OOJIE3Hb JIETKHX,

i COPD — chronic obstructive pulmo-
nary disease, mpocBeT OPOHXOB YMEHb-
IaeTcsi 3a CyYeT OTeKa CIM3UCTOM
000510ukH. [Ipy BbI10XE MBIILIEUHOE YCH-
JIMe JIbIXaTeJIbHON MYCKYJIaTyphl 4epes
TKaHb JIETKUX TIE€PEIaeTCs Ha BHEIIHIONO
CTeHKY OpoHXa, et 0OoJbIIIe yMEHBIIast
ero npocseT. YacTb OpOHXMOII, HE UMEIO-
IIMX KapKaca U3 XpPsIIEBbIX MOTyKOJIEL,
nepexumaeTcs oJTHOCThI0. BO3yX He BbIABIXAETCs, a 3aupaeTcs B JIeT-
KHX, Kak JIoByIike (poucxoaut Air trapping). [TocnencTsust — Hapyuie-
HUs razooOMena u nepepactsokerne (hyperinflation) ansseon.

bbu10 3aM€UYEHO, YTO MHAMMNCKUE WOTH U IPYTHE CIIELIMATUCTHI 110
PEEP JbIXaTeIbHOW TMMHACTHUKE IIPH JIeue-

HUU MALUEHTOB ¢ OPOHXHUAIBHOU
¢ aCTMOM WIMPOKO NPAKTUKYIOT Me-
JICHHBIM BBIJOX C CONPOTHUBIIEHUEM
(HarmpuMep ¢ BOKaJIM3alMe, Koria Ha
BBIJIOXE MAIIUEHT TMOET «U-U-H-1» WITH
«y-y-y-y», WIH BBIJBIXaeT depes
TPYOKY, OIyIIEHHYIO B BOAY). Takum
o0pa3oM, BHYTpH OpOHXHOJ cO37a-
eTcsl J1aBlIEHHE, MOJIEpKUBAIOIIEEe
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PEEP, CPAP u Baseline §2.7

ux npoxoauMocts. B coBpemennsix annaparax MBJI PEEP co3naercs ¢
MIOMOIIBIO PErYIUPYEMOT0 WK AAXKe YIPABIIEMOro KiarnaHa BblI0Xa.

B nmanpHeitiieM BBISICHHIIOCH,
yro y PEEP MoxeT ObITh emé omaHo
IIPUMEHEHHE:
Recruitment (MoOunu3zanus cnas-
HIUXCS aJIbBEON).
[Tpu OPZIC (ocTpslii pecrinpa-
TOPHBIN qucTpecc-cunapoM, ARDS —
acute respiratory distress syn-
drome) yacTh ajabBEOJ HAXOJUTCS B
«CIIAIIIEMCS» COCTOSHUM M HE yya-
CTBYET B ra3o00MeHe. DTO CIMIAaHUE MPOUCXOIUT U3-3a HAPYIICHHS
CBOWCTB JIETOYHOTO cyp(haKkTaHTa U MaTOJIOTMYECKOM SKCCYIAINH B MTPO-
cBeT ajbBeos. Recruitment — 3To Takoil MaHEBp yNpaBiIeHUs alllapaToM
WBJI, mpu KOTOpOM 3a CYET MPaBUIBHOTO MOAOOpa AaBICHHUS HA BIIOXE,
JUTUTENbHOCTH Baoxa u noBbiieHuss PEEP nobusatorcst pactipaBieHus
ciunmuxcs aneseod. Ilocne 3aBepuienus Recruitment manever (ma-
HEBP MOOWJIN3ALMU aIbBEON) JUIs OJIZIEpKaHUS aJIbBEOJI B PACIIPABIICH-
HoM coctosinnn, BJI nponomxkaercs ¢ ucnons3osanuem PEEP.
AyT1olI/IKB (Auto PEEP Intrinsic PEEP) Bo3nukaer, korja Ha-
cTpoiiku anmnapara VBJI (dactora nbixanuii, 00b€M M JJIUTEIBHOCTH
BJI0Xa) HE COOTBETCTBYIOT BOBMOXKHOCTSIM NaleHTa. B aTom ciayuae na-
LMEHT J0 Hayajla HOBOTO BJJ0Xa HE yCIEBAET BBIJIOXHYTh BECh BO3/1YX
npenpayniero Broxa. CooTBETCTBEHHO JaBlIEHNE B KOHIIE BbIJoXa (end
expiratory pressure) oka3pIBaeTCs 3HaAUYUTEIBHO OoJiee positive, uem
xotesnock Obl. Korna copmupoBanocs npencrasienue o0 Aytoll[IKB
(Auto PEEP, Intrinsic PEEP wnu iPEEP), norosopumiuce nox noss-
teM PEEP noHnmare TO 1aBiaeHHE, KOTOPOE CO3/1A€T B KOHLIE BbIJIOXA
anmnapat UBJI, a nnsg o6o3nauenust cymmapsoro [1/IKB BBenen tepmun
Total PEEP.
Total PEEP=Auto PEEP+PEEP
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AyT1olIJIKB B aHII0S13bI4HOM JTUTEPATYpPE MOKET ObITh HA3BAHO:
Inadvertent PEEP — nenpeqnamepennoe [111KB,
Intrinsic PEEP — Baytpennee I1/IKB,
Inherent PEEP — ectectBennoe ITJIKB,
Endogenous PEEP — sunorennoe I1JIKB,
Occult PEEP — ckpoitoe I[TJIKB,
Dynamic PEEP — nunamuueckoe ITIKB.

Ha cospemennsix anmnaparax MBJI cymecTtByer criennanbHbIi
TECT WM nporpamma i onpeaeneHus senuuuHbl AutoPEEP. T1/IKB
(PEEP) usmepstor B canTuMeTpax BogHoro cronbda (cm H20) u B mun-
mubapax (mbar mim M6ap). 1 mummubap = 1,019744289 cm BopHOTO cTos0A.

B HacTosimmee BpeMs CymiecTByeT 00IbII0e KOJTUIECTBO MPHUCIIO-
cobnenuit aia pecriupatopHoit tepanuu u co3nanus PEEP, ve siBnsto-
muxcs annaparamu MIBJI (Hanpumep: apIxaTenbHas Macka ¢ IpyKUHHBIM
KJIariaHoOM).
PEEP — 570 onus, koTtopast BCTpauBaeTcs B pa3iaudHble pesxxumsl NBJL.
CPAP constant positive airway pressure (I0CTOSIHHOE [T0JIOKUTEJIBHOE
JIaBJICHHUE B JIbIXaTEIbHBIX MyTAX). B 1aHHON onmuu constant ciexyer
MMOHUMATh KaK (PU3MUECKU UM MaTeMaTHIeCKUI TEPMHUH: «BCETa O/IH-
HakoBbI». YMHBIN antnapar MIBJI PPV nipu BxiroueHuu 3Toi onuuu, BUp-
TYO3HO «UIpash KJallaHaMM BJI0OXa U BbI0Xa, Oy/leT MoAIepKUBaTh B
JbIXaTeJIbBHOM KOHTYpE IOCTOSSHHOE OJWHAKoBOe naaBieHue. Jloruka
ynpasnenus onuueii CPAP paGotaeT B COOTBETCTBUM € CUTHAJIAMH C JaT-
YHUKa JaBiIeHMs. ECu ManueHT BAbIXaeT, KianaH B10Xa IPUOTKPBIBACTCS
HACKOJIbKO HE0O0XOIMMO, YTOOBI MOJAEpPKaTh JaBJICHUE HA 3aJaHHOM
ypoBHe. [Ipu BbIIOXE, B COOTBETCTBHM C YNPABJISAIOLIECH KOMAaHIOM,
MIPUOTKPBIBAETCS KJIallaH BbIJ0XA, YTOOBI BBITYCTUTh U3 JIBIXaTEIbHOIO
KOHTYpa N30BITOUHBIN BO3IYX.
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PEEP, CPAP u Baseline §2.7
A b

Ha pucynke A npencrasieH uaeaibHblil rpaduk nasinenus npu CPAP.
B peanpHo#l knmHMYeckor cutyanuu annapar MBJI ve ycneBaer Mrao-
BEHHO CpearupoBarh Ha B/IOX U BBIJOX MallMEHTa — PUCYHOK b.
OO6paruTe BHUMaHHUE Ha TO, YTO BO BPEMsI BJI0Xa OTMEUAETCsS HEOObIIToe
CHIDKEHUE JIaBJICHUS, a BO BPEMsI BbIJI0Xa — ITOBBIILICHUE.

B tom cnyuae, ecniu onmueit CPAP nononnen kakoi-nmbo pexum MBJI,
Oosee nmpaBUIIbHO Ha3bIBaTh €€ Baseline pressure, mockonbKy Bo Bpemst
anmapaTHOTO BIOXa pressure(IaBicHue) yKe He constant.

Baseline pressure i npocro Baseline Ha manenu ynpasieHus anmna-
pata VBJI o6s1uHO0, 10 Tpamunmu, obo3nadaetcs kak PEEP/CPAP u
SBIIIETCS] TEM 3aJJaHHBIM YPOBHEM JIaBJICHUS B JIbIXaTEIbHOM KOHTYpE,
KOTOpOE amnmapar OyJeT MOoAIepKUBaTh B MHTEpBajIaX MEX/Y JbIXaTellb-
HbIMH 1IMKJIamu. [Tonsatue Baseline pressure, mo coBpeMEHHBIM Mpe-
CTaBJIEHUSIM, HanboJee aJIeKBaTHO ONpeAEIsSeT JAaHHYIO OMIIHIO anmnapara
WBJI, HO BaxkHO 3HaTh, uTo NpuHLMN ynpasieHus 1ii PEEP, CPAP u
Baseline onnnakoB. Ha rpaduke gaBieHus — 3TO OAUH U TOT K€ CETMEHT
Ha ocu «Y», U, IO CyTH Jiena, Mbl MoxkeM paccmarpuBarb PEEP, CPAP
u Baseline xak cunonumsl. B Tom ciyuae, ecnu PEEP=0, sto ZEEP
(zero end expiratory pressure), u Baseline coorBercTByeT armocdep-
HOMY JIaBJICHUIO.
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2.8. IlouyBcrByliTe pasHuLy (OTJIMYHUsA POrpamMm pado-
TAILIUX BO BpeMsl AbIXaTeJbHOI0 IHUKJIA).

[TouyBcTBY#TE pasHHILy MeX1y (a30BBIMH U YIIPABISEMBIMH IT€PEMEH-
HBIMU:

[Tporpammel nnum norudeckue cxeMbl « Trigger» "

«Cycle» , UCTIOJIb3YIOT BpeMsl, OTOK, JaBJIeHHe U 00bEM Kak
CUTHAJ K AEUCTBHIO. DTO MPOrpaMMBbI-IIEPEKIIIOYATENH.

[Iporpammel mim noruyeckue cxeMbl «Limit» u

«Baseline» 00ecreunBarOT COONTIOIEHNE 3aIaHHBIX TPAHUIl. ITO
MIPOTrPaMMBI-TIOTPAHUYHHKH.

[Tporpamma «Control» , YIPABIISAONIAsl BJOXOM HCIIOJIb3YET
BpeMsl, IOTOK, JaBJIeHHe U1 00bEM KaK CPEACTBO IS JOCTUKECHHUS
MIOCTAaBJIEHHOM 11eJU. DTO IpOrpaMMa-HCIIOIHUTENb.
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[TouyBcTBYliTE pa3HUILY §2.8

DTanHbIi SMUKPU3:

[Iporpamma «Trigger»

BKJItouaeT rnporpammy «Control»

[Iporpamma «Control» YIIPaBIIAET BIOXOM.
[Iporpamma «Limit» YCTAHABJIUBAET I'PAHUILIBI.
ITporpamma «Cycle» 3aBepllaeT BJOX U HAYMHAET BBIJOX.
[Iporpamma «Baseline» MTOJIEP>KMBAET HUKHUM YPOBEHB JaB-

JICHUS Ha BBIOXEC.
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2.9. BeisicHeHMe OTHOLICHU MexAy (Pa30BLIMH U yIIpa-
BJIsIEMBbIMHM IIepeMEHHbIMU

Kak nokasbIBaeT Halll ONBIT, C TIOHUMaHUEM TOTO, Kak paboTaer
TPUTTEP, HU Y KOTO MpoOIeM He BO3HUKAET. [IOHATh, B KAKUX KIMHHYE-
ckux cutyanusix PEEP, CPAP u Baseline siBnsitoTcsi CHHOHUMaMU — TOXKe
He CI0XHO. 1 TOro, YTOOBI MOHATH, KAKUE MTapaMeTPhbl B IPOrpaMMax
«Control», «Limit» u «Cycle» MoryT couerarbcsi, a Kakue HET — IpHU-
JIETCsI IOTPATUTh BPEMS.

Volume controlled ventilation (VCYV) o3nauaer, 4To mocie Toro,
KaK TPUTTEp BKJIIOYWI BIOX, anmapar MBJI nomkeH BIOXHYTh B JIETKHE
MaIMeHTa MPeITUCaHHbIi 00beM BO3IyXa.

[Ipenenvubie mapametpsl Baoxa (Limit variables) npu Volume control-
led ventilation.

1. ITo onpenenenuto, ycTaHOBUB 00BEM BJI0Xa, Mbl YCTaHOBUIU VoO-
lume limit (mpenensHbIl 006EM BrOXa). Anmapat UBJI, ynpasisio-
U BIOXOM «I10 00BEMY», HE MOXKET JIaTh OOJIbIIIE, YEM TPUKA3AHO.

2. MBI MOXeM yCTaHOBUTH MpejienibHoe 3HaueHue noroka (Flow limit),
HO TIPU 3TOM 00s13aHbI IOMHUTB, YTO O0BEM — 3TO POU3BEAECHUE TIOTOKA
Ha BpeMs Baoxa (Vr=V x Ti). Eciu npu JaHHOM MOTOKE 33 YCTAaHOB-
JICHHOE BpeMs BI0Xa JIOCTaBUTh MPEANMCAHHBIN 00beM HeJlb3s, armapar
npexynpeaut Hac «Invalid settingy (HeBepHbIe ycTaHOBKH). HeoOxomumo
WIN YBEJIWYUTH MTOTOK, WK BPEMsI BIOXa, WITH U TO, U JIPYTOE.

3. MBI MOKEM yCTaHOBUTH IpeJieibHOE 3HaYeHue 1aBieHus (Pressure
limit). Ecnu 3a ycranoBiieHHOe BpeMs BioXa, He npeBbliias Pressure
limit, anmapar 10CcTaBUTH MpPEANUCAHHBIA 00bEM HE MOXKET — BKIIIO-
yutcs TpeBora: «Volume not delivered» win «Low tidal volumey,
Npu3biBasi HAC MOAHATH HpPEAeN AABICHUS WU YBEIHYHUTh BpeMs
BOXA.
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4. CymecTByeT NpUHIUIIHAIbHAS BO3MOXHOCTh YCTAHOBUTH Ipe-
JIeJIBl II0TOKA W JJaBJICHUS OJHOBPEMEHHO, HO CIIEAYEeT IOHUMATh,
YTO B KaXXJIbIi MOMEHT BpeMeHHU OyJeT paboTaTh TOJIBKO OIUH H3
JIBYX, B 3aBUCUMOCTHU OT YCTaHOBOK. BTopoii npenen OyneT «Ha Besi-
KUU CIIydaii».

— Ilo xakuM mapaMeTpam Mpu TaHHOM CIIOCOOE YIIPaBICHUS BJIO-
xoM (VCV) MOXET COCTOSATHCS TMEPEKII0YEHUE C BIOXa Ha BBIJOX
(Cycle)?

— DTHx crnoco00B TOJILKO J/IBa:
1.Volume controlled, Volume cycled ventilation.
2.Volume controlled, Time cycled ventilation.

Volume controlled, Volume cycled ventilation
OTOT crocod mpeanosaraet, 4To cpa3y Iocie TOro, Kak MalueHTy J10-
CTaBJIEH JbIXaTeNbHbIN 00bEM, annapar MIBJI nepexiitoyaercst Ha BBIJIOX.
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Volume controlled, Time cycled ventilation

OTOT cocob MpeaIoaaraet, 4to Mocjie Toro, KaKk MalrueHTy A0CTaBIeH
IeIXaTebHbIN 006EM, antnapar BJI BeinepxuBaer naysy (Inspiratory
pause) U EPEKIIOYAETCs Ha BbIIOX TOJBKO MOCJIE TOr0, KaK 3aKOHYMIIOCh
Bpems Broxa (Inspiratory time).

IIpu Volume controlled ventilation nepexitouenue ¢ Bjoxa Ha BbIIOX
Bceraa BoinonHsAercs annaparom MBJI (Machine cycling)

Pressure controlled
ventilation (PCYV)
03HAYaeT, YTO I10CIIC
TOTO, KaK TpHUITEp
BKJIIOYHJI BJIOX, all-
napar VBJI Oyzmer
CO3/1aBaTh IMPEIIu-
CaHHOC JaBJICHUC B
JIBIXATEIIbHBIX Ty TSX.
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IIpu nanHOM crioco0e ynpaBieHus 3a1aBarh IIPEIEIT JaBICHUS HET
CMbICa, MOCKoIbKy annapar VBJI yxke cTporo BelAepKUBAET MPEATIH-
CaHHOE JJaBJICHHE B JIbIXaTEIIbHBIX MY TSX, T.€. IPEIEN AaBICHUS YKE 3a/1aH
o ¢GakTy IpUMEHEHHs JaHHOTO CII0co0a yIpaBiIeHHs BAOXOM. 3a/1aTh
IpeJIeIbHOE 3HAUEHUE MTOTOKA TOXKE TEXHUUYECKHU CIIOKHO, IOCKOJIBKY arl-
napar VMBJI nomkeH maHeBpUpoOBaTh MOTOKOM, YTOOBI CO31aTh HEOOXO-
nuMoe nasiienue. Ecnu mpezgen Boilie MOTPEeOHOCTEM, TO OH HUKAK HE
MIPOSIBUTCSI, @ €CIIHM HIDKE HEOOXOAMMOTO — armapar He CMOXKET BBITIOJ-
HUTH TTOCTABIICHHYIO 3a/1a4y U ckaxeT: «Invalid setting» (HeBepHbIe ycTa-
HOBKHM). A 4TO, €CJIM 33J1aTh nipenen oobéma? Eciu 3amats npenen oobéma
pu crnocode ynpasieHus BroxoM Pressure controlled ventilation, To,
KaK TOJIBKO 3aJJaHHbIN 00BEM J0CTaBIIEH, TOTOK Npekparurcs. Ecnu un-
CIuparopHas IONbITKA NAlMEHTa He 3aBeplieHa, annapar MBJI ve cMo-
KET MOJJEPKUBATh IMPENNUCAHHOE JABICHUE B JIBIXATEIbHBIX MYTAX.
Omste «Invalid setting.

Takum 0O6pa3zom rpu criocode yrnpasieHus Baoxom Pressure con-
trolled ventilation npenenbHble 3HaUEHUS BOOOIIIE HE YCTaHABINBAIOTCS,
a MpeieIbHOE 3HaUEHUE JJaBICHUsI PABHO JIaBJICHUIO BJIoXa I10 ONpezee-
HUIO (TaKOB 3aKOH MPUPOJIbI).

— Ilo xakuM napaMmeTpam Mpu JTaHHOM CIIOCOO€ yIpaBiIeHUS BJIO-
XOM MOKET COCTOSIThCS MepeKIroueHre ¢ Boxa Ha Bei1ox (Cycle)?

— B0O3MOXHBI TpU BapuaHTa:

1. Pressure controlled, Pressure cycled ventilation.

2. Pressure controlled, Flow cycled ventilation.

3. Pressure controlled, Time cycled ventilation.

Bosmoxnocts coueranus Pressure controlled, Volume cycled ventila-
tion MBI TOXKE OOCYTUM.
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1. Pressure controlled, Pressure cycled ventilation

IIpu Hauane Bnoxa anmnapar MIBJI HaunHaeT noBbIIaTh JaBICHUE
B JIBIXAaTEJIbHBIX MYTAX, & MPH JOCTIKEHUH YPOBHS JAaBICHHS, COOTBET-
ctytouiero Cycling pressure, nepexiiroyaeTcsi Ha BbIJJOX. DTO coueTa-
HHE Croco0a ynpaBJIeHus BJOXOM U CIOco0a NePeKIIOUeH s ¢ B/I0Xa Ha
BBIJIOX /ISl KpaTKOCTH 0ObIYHO Ha3biBatoT Pressure cycled ventilation.
Hamm cooTeyecTBeHHUKH rOBOPAT: «lIpecc-nuKanueckas BEHTHIISLIUS.
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2. Pressure controlled, Flow cycled ventilation

[Ipu nauane Bnoxa annapar MBJI nosslaer gaBieHue B JbIxa-
TEJIBHBIX MYTAX 10 MPEANMCAHHOTO YPOBHA U YIAEP/KUBACT AABICHUE 10
T€X MOp, MOKa MOTOK HE CHU3MUTCS J0 YpOBHs, cooTBeTcTBYIOMLIEro Cyc-
ling flow. O6b19HO 3TO 25% OT MakCUMaIbHOTO, HO CYIIECTBYIOT ara-
patel BJI, no3Bossironue Bpy4yHyIO yCTaHABIMBATh 3HAYEHUE IOTOKA,
MIEPEKIIIOYAIOIIETO C BI0XA HA BBIJOX.
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3. Pressure controlled, Time cycled ventilation
[Ipu nauane Broxa annapar MBJI nosslaer gaBieHue B JbIxa-
TEIbHBIX MYTAX J0 MPEANUCAHHOTO YPOBHS U yAEPKUBAET JaBICHHUE 10
OKOHYaHUs BpeMeHH BjioXa (inspiratory time), nocie 4ero nepexiroya-
€TCs Ha BBIJOX.

Teopernueckn BO3MOXKHOCTE codueTaHus Pressure controlled,
Volume cycled ventilation cymecTByer, HO Takoe coueTanue onacHo. B
TOM CJIy4ae, €Clii Y JaHHOT'O MallMeHTa [IPH 3a/1aHHOM JIaBJICHUU HEBO3-
MOKHO JIOCTaBUTb MPEANUCAHHBIA 00BEM (pUTHIHAS TPYAHAS KJIETKa
WJIM BBIPAXKEHHBII THEBMOCKIJIEPO3) TO NEPEKIIIOUEHHUS C B0Xa Ha BBIIOX
He npou3oiIET. Ecinu Cycling volume (00bE€M nepexitoueHus ¢ Baoxa
Ha BBIJI0X) OyAeT MeHblIEe NOTPEOHOCTH MallMEeHTa, BOSHUKHET JIE€CHH-
XPOHU3ALIHNS.

Jls Tex, KTo JI0OUT CXeMBbl, IPUBOAUM C HEOOIBIINMU U3MEHE-
HusMuU auarpamMmy Pobepra UarOypra. [l mOIHOM SICHOCTH HYXKHO J10-
6aBUTh, uTO I crieranucta mo MBJI B1oxu MOTyT OBITH TOJNBKO JIBYX
tunos: Mandatory u spontaneous.
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Mandatory nepeBoAUTCS KaK 3aKa3aHHbIM, IPEANUCaHHbIIN. B
OTEUECTBEHHOW JINTEPAType UCIONIB3YETCS CIOBO «IIPUHYIUTEIbHBII.
Mandatory Breath Ha si3pike criermanuctoB o MBJI o3HauaeT, 4To BIox
6bu1 60 Havat anmaparom VBJL, 6o 3aBepiien anmaparom MBJI unu
U Hayar, ¥ 3aBepuieH annaparom MBJI.

Spontaneous nepeBoAUTCS KaKk CaMOCTOSITENbHBIN. Spontaneous
Breath ma sa3bike creruanucros mo MBJI o3HadaeT, 4To BIOX OBLI MHU-
[IUUPOBAH JIBIXaTEIILHOM IMOTBITKOM MAIMEHTa U 3aBEPIIICH MIPH MOTIBITKE
MAIUeHTa HaYaTh BBIJIOX.

JlaHHas cxeMma MOKa3bIBaeT, Kakue (ha30BbIe NMEPEMEHHBIE MOTYT
COYETaThCs C pa3HbIMU clioco0aMu yIipaBieHus BoxoM. Odparure BHU-
MaHHe, 4TO MPH YIPABICHUHU «I10 00BEMY» U «II0 OTOKY» Habop ¢a3o-
BBIX TIEPEMEHHBIX OTMHAKOBBINA. CIIOHTAHHBIX BIOXOB C YIIPABICHUEM IIO
00BEMY» HE CYIIECTBYET.

Tun Booxa NPUHYOUTENBLHBLIV BOOX CMOHTAHHbLIN BOOX
(MANDATORY) (SPONTANEOUS)
Cnocob6 ynpasnenus | | | | | |
BAOXOM
(CONTROL VARIABLE) F(‘:ressure Volume | | Flow Dual | |Pressure|| Dual
ontrol | | Control| |Control | | Control | |cControl | | Control
| ] | | | ]
®asoBble Trigger || Trigger | |Trigger | | Trigger | | Trigger | | Trigger
nepemeHHble smachine «machine| | machine smachine spatient patient
(PHASE VARIABLES) «patient «patient .patient «patient Limit Limit
Limit Limit Limit Limit -pressure -pressure
-pressure | | -Pressure| |-pressure| | -pressure flow
-volume -volume -volume
flow flow flow Cycle Cycle
Cycle Cycle Cycle Cycle -pressure | | -pressure
time -volume -volume -pressure flow flow
-time -time -%gwme

-time
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2.10. ITarrepust UBJI Ventilatry (Breathing*) Patterns
(MX KAaK MUHUMYM BOCEMb)

Pattern — 510 c110BO «I1€peBOAUTCS» Kak cTepeoTut (Stereo-
type), mabnosn (Schablone), momens (Model). «IlepeBoguTcs» B KaBbId-
Kax, TOTOMY YTO HE TIEPEBOAMTCS; MbI TIPETIOKIIIN BaM aHIIIUICKUE U
HEMEIIKHE CHHOHUMBI, CMBICTT KOTOPBIX OOIIIEU3BECTEH.

[Tarrepn MBJI cknanpiBaeTcs U3 BapuaHTa COINIACOBAHUS BJIOXOB U CIIO-
coboB ynpasinenus Bioxamu Breath Sequence+Control Variable

Tunsl B1oxoB Breath types (ux aBa)

[Ipexae yeM roBOpUTH O BApMAHTAX COIIACOBAHUS BIOXOB, OTMETHUM: JIJISI
cnenuanucta o MIBJI Bgoxu MoryT OBITH TOJBKO ABYX THIIOB. Manda-
tory u spontaneous.

Mandatory niepeBoAUTCS Kak 3aKa3aHHBIN, MpeANUCaHHbIA. B
OTE€YECTBEHHOW JIMTEPATYpPE HCIIONB3YETCS CIOBO NMPUHYAUTEIbHBIN.
Mandatory Breath Ha si3bike criermanuctoB o MBJI o3HauaeT, 4To BIoX
6bu1 MO0 Hauar anmapatom VBJI, miubo 3aBepmien anmaparom UBJI, mmu
Y Hauar, ¥ 3aBepuieH annaparom MBJI.

Spontaneous rnepeBoAUTCS KaK CaMOCTOATEIbHBIN. Spontaneous
Breath ma a3bike crieruanucros mo MBJI o3HadaeT, 4To BIOX OBbLI MHU-
LIMUPOBAH JbIXaTeIbHON MONBITKOM NAIlMeHTa U 3aBEPIIEH, IIPH MOMBITKE
MalUeHTa Ha4yaTh BBIJIOX.

MgI 3HaeM, 4To Tpu crnocobe ympasineHnuss Volume controlled
ventilation Bce Bnoxu npunyautensusie (Mandatory Breath), mockonbky
MEPEKIIIOYEHUE C BAOXa Ha BBIJIOX BO3MOXKHO TOJBKO IO BPEMEHM WIIU
00BEMY.

* Breathing Pattern — TepMUH «/IbIXaTeNIbHBIN ATTEPH» UCHIONB3YETCS KaK JUIs OHCAHMS
JIBIXaTeNbHON aKTUBHOCTH MAIMEeHTa, TaK U JUIS ONMHUCAHUS B3aMMOCHCTBUS anmapara u
nanuenTa. Ventilatry Pattern B psiie cutyanuii ssBnsercs cuHonnMoM Breathing Pattern.
ITockomnbky B Hamelt kaure peus uaet o6 MBJI, mbl ncnions3yem TepmuH Ventilatry Pattern

(ITarrepun IBJI) 1 mompazymeBaeM Moj STUM TMOHITHEM BAPHAHT COIVIACOBAHMS BIOX0B
IUTIOC CIIOCO0 YIpaBJIeHHsI BA0OXaMM, KaK [IPEIIOKEHO B Kiaccudukanuu pexxrmos VBJT
AMEpUKaHCKOM acCcoIMaIiK 10 PECITMPATOPHOI Teparuu.
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[Ipu crioco6e ynpasnenus noxom Pressure controlled ventilation
B TOM CJIy4ae, €ClIi BpeMsl MCIOIb30BaHo mporpamMmamu «Trigger»
«Cycle» B kauecTBe (a30BOI IEpeMEHHOM (CUTHaa K JEHCTBHUIO), TO BJIOX
IIPUHYIUTENBHBIN. BO BCEX OCTAJIBHBIX CIIy4asX BAOX — CIIOHTAHHBIN.

CoriacoBanue B10xoB Breath Sequence

(BO3MOKHO TOJIBKO TPU BAPUAHTA COIVIACOBAHUA)

Ecnu Bce Bnoxu npunyautensHsie — 310 CMV* (continuous man-
datory ventilation)

Ecmu Bce Bnoxu camoctositenbHbie — 310 CSV(continuous spon-
taneous ventilation)
Ecnu npuHynuTenbHbIe BIOXU YePEAyIOTCS C CAMOCTOSTEILHBIMHU — 3TO
IMYV (intermittent mandatory ventilation)
IIpu Bapuante cormacoBanuss CMV moxeT ObITh HCIIONB30BaH J1000M
crioco6 ympasienus BgoxoM: Volume controlled, Pressure controlled nmm
Dual controlled.
IIpu Bapuante cornacoBanust CSV MOryT ObITh HCITOJIB30BAHBI TOJIBKO
nBa criocoba yrpasieHus BiaoxoM: Pressure controlled wm Dual control-
led. CSV moxer ObITh BOOOIIE O€3 yIpaBIeHHs BJOXOM — KOT/Ia 3a7aH
Tonbko ypoBeHb Baseline (PEEP/CPAP)
[Ipu onvicannu ABIXAaTEIBHOTO NTATTEPHA ¢ BapuaHTOM contacoBanus IMV
MPUHSTO YKa3bIBaTh TOJIBKO CIIOCOOBI YIPABICHUS MPUHYAUTEILHBIMU
BIOXaMH.
Urak, narrepu UBJI cknagsiBaeTcss U3 criocoda yrpaBieHUs BJOXOM U
BapHaHTa COTJIACOBAHUSI BJIOXOB.

* A66pesuarypa CMV HCIIONb3yeTcs TaK JaBHO, YTO CETrOfHs MMEeT yiKe ueThIpe Ba-
puaHTa pacmudpoBKU, KOTOPBIE, TTO-CYIIECTBY, ABISAIOTCS CHHOHUMaMHU. DTO:

1) controlled mechanical ventilation [6].

2) controlled mandatory ventilation [1].

3) continuous mandatory ventilation [2, 4, 6, 7].

4) continuous mechanical ventilation [6].
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Bocewmsp narrepros NBJI:

VC-CMV  Volume controlled continuous mandatory ventilation
PC-CMV Pressure controlled continuous mandatory ventilation
DC-CMV Dual controlled continuous mandatory ventilation

VC-IMV Volume controlled intermittent mandatory ventilation
PC-IMV Pressure controlled intermittent mandatory ventilation
DC-IMV Dual controlled intermittent mandatory ventilation
PC-CSV Pressure controlled continuous spontaneous ventilation
DC-CSV Dual controlled continuous spontaneous ventilation

Ha nannoM stare nzyueHus KiaccupuKauyu pe>KUMOB BEHTHIIS-
IIUH TIPY OMTUCAHUU peXHUMa MBI MOXeM yKasaTh narrepH MBJI, ¢hazoBsie
nepemenHnsble 1 Trigger, Limit, Cycle u 3HaueHue Baseline.
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2.11. ITox 3Hakom CMV

Ornpenenenue:

CMY (continuous mandatory ventilation) — 3T0 BapuanT co-
IJIaCOBAaHMSA BIOXOB, IPH KOTOPOM Bce BI0XH mandatory (mpunyau-
TeJIbHbIE).

Mandatory Breath Ha s13p1ke cnienmanucToB o MIBJI o3naudaert, uto
BII0X ObLT OO Hauar ammaparom MBJI, mubo 3aBepmien anmapatom NBJT
WJIM Y HA4aT, U 3aBepliieH annaparom MBJI. Yipasnenue B1oxoM npu 1aH-
HOM CTI0Cc00€ COTIIACOBAHUS MOXKET OCYIIECTBISIThCS 110 00bEMY (Volume
control ventilation, VCV, VC), o naenenuto (Pressure control ventila-
tion, PCV, PC) u ¢ anmaparHbIM MEepeKII0YEHUEM C YIPABIICHUS 110 JaB-
JICHHIO Ha ynpasieHue o oosémy (Dual control ventilation, DCV, DC).

Wrax, npu cormacoBanuu B1oxoB CMV BO3MOXXHBI TpH crioco0a
ynpasnenus roxoMm: VC, PC u DC.

IMonyuatorcst Tpu narrepua UBJT (Ventilatory Patterns). ITa-
trepH MBJI cknapiBaeTcst 3 BapuaHTa CONNIaCOBaHMsI BAOXOB U crioco0a
ynpasnenus Broxamu Breath Sequence+Control Variable.

VC-CMV  Volume controlled continuous mandatory ventilation
PC-CMV Pressure controlled continuous mandatory ventilation
DC-CMV Dual controlled continuous mandatory ventilation

Kakue Tpurrepsl MOryT OBITH HCTIOTB30BaHBI Tpu CMV?

[Tpu Bcex marrepHax CMV 00s3aTebHO TIPETYCMOTPEHO HC-
MOJIb30BaHME TpHUITepa, cpabaTsiBatoniero mo Bpemenu (Time trigger).
Kak mbl yxe roBopmin: Time trigger — 3to Machine trigger, ecimu BIox
Ha4MHAETCS 110 CUTHAIy Tanumepa, oH Hadar anmnaparom UBJI. [{ns my4-
e cuaxpoHm3anyu padote anmapara MBJI ¢ gpIxarenbHONH aKTHBHO-
CTBIO MaruenTa Time trigger MOXeT OBITH JIOTIOJIHEH JIFOOBIM JPYTUM
TPUITEPOM, PEarupyIOLINM Ha JIBIXaTeIbHYIO MONBITKY narueHTa (Patient
trigger). Ympasnstomas mporpamma anmapara MIBJI Beienser «BpemMeH-
HOE OKHO» 10 BKItoueHus Time trigger, korna Moxet cpaborath Patient
trigger. Ecniu manmeHT cymen MHHIMUPOBATh BIOX, — Time trigger OT/IbI-
xaeT. Eciiu marnyeHT He cymen caM WHUIIMAPOBATh BJIOX, — BIIOX BKIIFOUUT
Time trigger.
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Eciiu CMYV ocnameno Machine trigger + Patient trigger, To iepesn
ab06peBuarypoii CMV crasst assisted (OykBa «a» Wiau «Ay») wWin Syn-
chronized (6ykBa «S»). A/C o3nauaet Assisted Control Mechanical Ven-
tilation, 0OBIYHO [T KPATKOCTH UCTIONB3YIOT Ha3BaHUE «Assist Controly.

®upma Driger, 1aBas uMeHa peKuMaM, UCTIOIb3YIOIUM CIIOCO0
conntacoBanus BIoxoB CMV, ucnions3yet abOpeBuatrypy [PPV — Intermit-
tent Positive Pressure Ventilation. Eciiu nepen IPPV ctout «a» umm «S»,
9TO 3HAYUT, 4TO Time trigger JOMOTHEH TPUTTEPOM, OTBEUAIOIIUM Ha JIbI-
XaTeNbHYIO MONBITKY nanuenTa (Patient trigger).

Bynbre roToBBI K TOMY, 4TO co3aarenu annaparos VIBJI yBepensl
B TOM, 4TO BbI 3HaeTe: « Volume controlled ventilation MokeT OBITH TOIBKO
mandatory», noatomy Bmecto VC-CMYV onun Hanumyt VCV nmu VC.
[Tpu ncnonb3oBanuu ApxarenbHoro narrepaa VC-CMYV moryT ObITH /1Ba
crioco0a MepeKITFoYeHNs ¢ BI0Xa Ha BBIOX: 10 00bEMyY (Volume Cycling)
u o Bpemen# (Time Cycling). [Tpu Volume Cycling Beigox Oyaer Haum-
HaThCSI Cpasy IMOCJE TOrO, KaK JbIXaTelbHBIH 00BEM JOCTaBIIEH, a IPU
Time Cycling BpI0X OyneT HaYMHATHCS MOCIE TOTO, KaK MCTEUeT ycTa-
HOBJICHHOE BpeMs Boxa (inspiratory time). Briiox Bo Bcex pexnmax
MPOUCXOTUT TACCUBHO TOA JIEHCTBUEM 3JIACTHUECKHX CHJI JIETOYHOU
TKaHU TPYIHOHN KJIETKU U auadparmel. J[aBieHue B IbIXaTENbHBIX My TIX
camsures 10 yposHsi PEEP unu Baseline. U nannoMm ciryyae — 310 CHHO-
HUMBI.

[Ipu ucnons3osanuu narrepua MIBJI PC-CMYV nepexitoueHue ¢
B/I0Xa Ha BBIJIOX MOXKET OCYIIECTBIATHCS TONBKO 1o Bpemenu (Time Cy-
cling). Volume Cycling npesparut PC B VC mnu DC, a Flow Cycling nnu
Pressure Cycling mpeBparur CMV B CSV.

DC-CMV. Ilpu nannom narrepHe annapar UBJI ynpasnss Bro-
XOM TIO JIABJICHUIO, UMEET 3aJ[ady JOCTaBUThH MAIUEHTY LIEJIEBOM JbIXa-
TenbHBIN 00BEM (target tidal volume) u B pa3pemieHHBIX TpaHUTIAX MOXKET
MEHSTh JaBJICHUE, [UIUTEIHHOCTD BIOXAa WJIHM MOTOK, MEPEKII0Yasich Ha
BBIJIOX 110 00BEMY HIIU TI0 BPEMEHH.
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2.12. Ilox 3nakom CSV

Ornpenenenue:

CSV (continuous spontaneous ventilation) — 3To BapuaHT coriiacoBa-
HHS B/J0XOB, IPH KOTOPOM BCe B/I0OXH spontaneous (caMoCTOSITe/Ib-
HbIE).

Spontaneous Breath Ha si3p1ke crienmanuctoB mo UBJI o3nauaer,
YTO BAOX OB MHUIIMUPOBAH JbIXaTEJIbHON MOMBITKOM MalMeHTa U 3a-
BEpILIEH IIPU MONBITKE MAllMeHTa HauyaTh BBIJOX.

Hauyném ¢ manbonee mpocroro. Ects maruent Ha MBJI, a Ham

HY’KHO OLIEHUTh €T0 CIIOCOOHOCTH ABINIATh CaMOCTOsTENbHO. CoBpe-
MeHHBIN anmnapar MBJI MokeT m03BOJUTE MAlMEHTY JABIIIATH CaAMO-
CTOSITEJIbHO, MOAJAEPKHUBas [aBJICHHUE B JbIXaTEIbHBIX NYTAX Ha
ypoBHe atMocdepHoro. B 3Tom cirydae anmapar JuIib KOMIEHCHPYET
CONPOTHUBIIEHUE IIUIAHTOB JIbIXaTE€JIbHOTO KOHTYpa U MOJAET MallUEHTy
COTPETHIN U YBIAXKHEHHBIN BO3AYX. OOBIYHO 3Ty BO3MOXHOCTb amma-
para UBJI ucnonp3yroT 179 MOHUTOPHUHTA CIOHTAHHOTO JIBIXaHUS Ta-
ueHTa. MOXHO OLIEHUTH AbIXaTeIbHbIH 00BEM, YACTOTY AbIXaHUN U
MUHYTHBIA 00BEM JbIXaHUSA. 3alUCh TPEHNIOB IMO3BOJHUT OLEHHUTH
YTOMJIIEMOCTH MAI[MEHTa, a IPABUJILHO YCTAaHOBIEHHbIE TPAHHULIBI TPE-
BOT MPEIyNpeasT HeXKelaTelbHbIe TOCIeCTBUSA. B naHHOM citydae He
BKJIFOUEH HUKakol pexxum MBJI. Tem He MeHee, 3TO BapUaHT COITIAco-
BaHMs BoX0B CSV.
CPAP. Hamu cooreuectBeHHUKHU ToBopsT: «llanment apimut B CPAP».
B otnnuue ot BelieonucanHoro crnoco6a, annapar UBJI nonnepxxusaer
MIOCTOSIHHOE TOJIOKUTENIBHOE AaBJICHUE B bIXaTeNbHbIX MyTaX (CPAP —
constant positive airway pressure) u 6osbIie HUUEro He fenaer. YacThb
cnenuanuctoB He cuntatoT CPAP pexxumom NBJI, nockonbky anmapar
WBJI e ynpasnser BgoxoMm. OgHaKoO CKa3aTh, UTO anmapar HU4ero He Jie-
JIAeT HeNb3s — annapar yIpasiseT JaBIeHUEM, YIEep>KUBasl €ro Ha OJJHOM
ypoBHe (Pressure control). [Tockonsky pu CPAP Bce Booxu camocTosi-
TenpHbIe (Spontaneous), 3To Toxke CSV. Takum obpazom, marrepn MBJI
st CPAP — PC-CSV (Pressure controlled continuous spontaneous ven-
tilation).
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VYmpasnenue BroxoM npu crnocode cornacoBanusi CSV Moxer
ocymIecTBIAThCs 1o naBieHuto (Pressure controlled ventilation, PCV PC)
WIH C aNlapaTHBIM MEPEeKII0YEeHUEM C yIPaBICHHs O JaBJICHHIO Ha
ynpasienue 1o notoky (Dual control ventilation, DCV, DC).

Wraxk, npu cornacoBanuu B1oxoB CSV BO3MOXHBI J1Ba criocoda
ynpasnenus roxoM: PC u DC.

IMonyuarorcs nBa narrepua VBJI (Ventilatory Patterns). ITa-
trepH MIBJI cknanpiBaeTcst u3 BapuaHTa CONNIaCOBaHMsI BAOXOB U criocoda
ynpasneHus Broxamu Breath Sequence+Control Variable.

PC-CSV Pressure controlled continuous spontaneous ventilation
DC-CSV Dual controlled continuous spontaneous ventilation

Kakue Tpurrepsl MOryT OBITH HCTIOIB30BaHBI TP CSV?

[Tpu Bcex marrepHax CSV MoXeT OBITh HCIIOJIB30BaH JTIO00H TpUTTED,
KpoMme Tpurrepa, cpabarsiBatomiero o Bpemenu (Time trigger). Kak Mbr
yke ropopmiu: Time trigger — 3To Machine trigger. Ecin B1ox HaumHa-
€TCs 110 CUTHAIY TaiMmepa, oH Hadar anmnaparom MBJI, u Bnox, no ompe-
JIeTICHUI0, OyZIeT MPUHYANTETHHBIM. Bee OCTanbHbIE TPUITEPHI pearupyroT
Ha JIbIXaTeNbHYIO0 TONBITKY narnuenta (Patient trigger) u He U3MEHST Ma-
TTEPH JIbIXaHHUS.

[Ipu ncnons3oBanuu narrepua MBJI PC-CSV nepexitouenue ¢
Broxa Ha BeIIOX (Cycle) moxet ocymectBisThes mo motoky (Flow Cyc-
ling) wu o gaBnenuto (Pressure Cycling). [Tepexitodenue mo BpeMeHH
(Time Cycling) wimm mo 06sémy (Volume Cycling) nmpeBpatut CSV B
CMV.

DC-CSV. Ilpu nannom narrepue annapat WUBJI, ynpasiss ro-
XOM TIO JIaBJICHUIO, UMEET 3aJ[ady JOCTaBUThH MAIUEHTY LIEJIEBOM JbIXa-
TenbHBIN 00BEM (target tidal volume) u B pa3pemieHHBIX TPaHUTIAX MOXKET
MEHSTh JaBJICHHUE UM TTOTOK, TIEPEKITI0Yasich Ha BBII0X 10 MOTOKY (Flow
Cycling) wmu o nasnenuto (Pressure Cycling).

Bb110X BO BCex peskuMax MPOMCXOIUT IMACCHBHO MO JeHCTBUEM
AIIACTHYECKUX CHJI JIETOYHOW TKaHU IPYJAHON KIeTKH U auadparmel. J[aB-
JICHHE B JBIXaTeIbHBIX MyTsAX cHU3UTCS 110 ypoBHs: PEEP unu Baseline, B
JTAHHOM CJIy4ae 3TO CHHOHUMBI.

[TpuBenem Tpu HanboIIEE PACIPOCTPAHEHHBIX HA3BAHUS PEKUMOB
WBJI, co3mannbix Ha ocHoBe PC-CSV.
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1. Pressure controlled, Pressure cycled ventilation.

JUig BKJIFOUEHUS anmapaTHOM MOIIEPKKU BA0Xa MOXKET ObITh MCIIONIb30-
BaH 000 Patient trigger. Anmmapar BJI HaunHaeT MOBHINIATH JaBIICHUE
B JIBIXaTEJIbHBIX MyTSX, a IPU JOCTHKEHUU YPOBHS JABJICHUS, COOTBET-
ctytouiero Cycling pressure, nepexiiroyaeTcsi Ha BbIJJOX. JDTO coueTa-
HUE crtocoda ympaBIeHUs BIOXOM U crioco0a MepeKTioYeHns ¢ BIoXa Ha
BBIJIOX I KPaTKOCTH 00BbIYHO Ha3bIBaloT «Pressure cycled ventilation.
Hamu cooteuectBeHHUKHN roBOpsIT: «lIpecc-IuKkianueckast BEHTUIISLINS.
2. Pressure controlled, Flow cycled ventilation.

JUi BKJIFOUEHUS anmapaTHOM MOAIEPKKU BA0Xa MOXKET ObITh MCIIONIb30-
BaH 10001 Patient trigger. Anmapar VIBJI moBsIaeT naBaeHUE B JIbIXa-
TEIbHBIX MYTAX A0 MPEANNCAHHOTO YPOBHS U yAEpPKHUBAET aBICHHUE 10
TeX MOp, MOKa MOTOK HE CHU3MUTCS J0 YpOBHs, cooTBeTcTBYIoMLIEro Cyc-
ling flow. O6b19HO 3TO 25% OT MakCMMaIBHOTO, HO CYIIECTBYIOT ara-
patel BJI, no3Bossironue Bpy4yHyO yCTaHABIMBATh 3HAYEHUE TIOTOKA,
MEPEKITIOYAIOLIETO C B10Xa Ha BbII0X. BOJIBIIMHCTBO IPOU3BOAUTENEH arl-
naparoB MBJI stotr pexum HazbiBatoT «Pressure Support Ventilation
(PSV)» «BcniomorarenbHasi BEHTWISIIUS C MOJIEPKKON JTaBICHUEM.
Hamwu cooredectBeHHUKH roBopst: «IIpemcanopr»

@upma Driger 3ToT pexum Ha3biBaeT «Assisted Spontaneous Breathing
(ASB)» «crnioHTaHHOE JIbIXaHHE ¢ MOJepkKoi». Hammm cooreuecTBen-
HUKH TOBOPAT: «AdCcO»
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2.13. lox 3nakom IMV

Ornpenenenue:
IMYV (intermittent mandatory ventilation) — nepeme:xaromasicsi npu-
HYIUTEJbHAS BEHTU/ISIHMSA —3TO BAPUAHT COIVIACOBAHMS B/10X0B, IIPH
KOTOPOM NPHHYIHMTEJbHbIe BAOXH YepeaylTcsl C CaMOCTOATeb-
HBIMH.

[Tpu 5TOM BapuaHTe corllacoBaHHs MPUHYAUTENbHBIE (mandatory)
BJIOXH BBITIOJIHSIFOTCS 110 pacnucanuio, kak npu CMYV, a camocTosaTesnsb-
HbI€ WJIU CIIOHTaHHBIE (Spontaneous) BAOXH MALUEHT AEJaeT B UHTEpBa-
Jax MeX Ay NpUHyAUTENbHbIMU, Kak Tpu CSV. MoxHo ckazats, uto IMV,
— 3TO BapuaHT, no3BonuBimi Brucath CSV B CMYV. D10 norpedoBaino
niepBoe cioBo HazBaHust CMV «continuousy (MIOCTOSTHHBIN ) 3aMEHUTDH Ha
«intermittent» (mepemMeKaroIuics).

VYHusepcansHOCTE IMV:

Ecnu ycTaHOBUTH 4acTOTy NPUHYAUTENbHBIX BIoX0B = 0, IMV
npespatgaercs B CSV.

Ecnn y manueHTa HET CIIOHTaHHOW JIBIXaTeIbHON aKTHUBHOCTH,
IMY npespaiaercs B CMV. To ke camoe IpOrCXOIUT, €CIU TPUTTED arl-
napara MBJI He pacnio3HAET AbIXATENbHBIE ONBITKY MMAIIUEHTA.
Kakue Tpurrepsl MOTyT OBITh HCTIOIB30BaHbI ipu IMV?
JUis mpUHYIUTEIBHBIX BIOXOB IpH Becex narrepHax IMV o6si3aTenbHO
MPEAYyCMOTPEHO UCIOJIb30BaHUE TPUITEPA, CpadaTHIBAIOIIETO, IO Bpe-
men# (Time trigger). Kak mbI yrxe roBopuum: Time trigger — 3To Machine
trigger. Ecniu BNoX HaYMHaeTcs 110 CUTHAJIY TaliMepa, TO OH HauaT arna-
parom UBJIL. {ns mydmeit cuaxponusamu padots! anmapara UBJI ¢ apI-
XaTeNbHOW aKTMBHOCTHIO MaiuenTa Time trigger MO>XeT OBITh JIOTIONTHEH
JOOBIM APYTUM TPUITEPOM, PEArupyIOLIUM Ha JbIXaTEIbHYIO MOIBITKY
naruenTta (Patient trigger). Ynpasmnstomnias nporpamMma arnmapara MBJI
BBIJICIISIET «BPEMEHHOE OKHO» JI0 BKITIOUEHUs Time trigger, Koraa MoXeT
cpaborats Patient trigger. B aTrom citydae nepen abopesuarypoit IMV
crout OykBa «S» (synchronized) — momyuaercs SIMV. Ecnu manueHt
CyMeJ MHUIIMMPOBATh BIOX, Time trigger oTapixaeT. Eciau manueHT He
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CyMell caM MHHIIMUPOBATh BIOX, TO BAOX BKitoynT anmapar UBJI (Time
trigger).

SIMYV (synchronized intermittent mandatory ventilation) — cunxpo-
HHU3MPOBAHHAA MePeMeKaAIIasIiCs NPUHYAUTEIbHAS BeH THISALMA.
JIJ1s TOJTHOTO ONMCAHMS PEKUMOB, UCIIOJIB3YIOIIUX COMIACOBAHUE BJIO-
x0B IMYV, Hy>XHO pa3AesIbHO IPEICTABUTH IAPAMETPBI IPUHYAUTEIBHBIX
U CIIOHTaHHBIX BJIOXOB.

HauneMm ¢ xapakTepUCTHKH BapuaHTOB MPHHYIUTENbHBIX (mandatory)
BroxoB IMYV, kotopast He omimuaetcs or CMYV. Mandatory Breath nHa
s3pIke criermanucToB 1mo MBJI o3navaet, yto BIoX ObLI MO0 Hauar arm-
naparom VIBJI, mu6o 3aBepiien anmaparom MBJI wim n Havar, u 3aBepiieH
annaparom VMBJI. YnpaBnenue BJoXoM IpH JaHHOM CIIOCOOE cOIacoBa-
HUS MOXET OCYIIECTBIAThCS Mo 00béMy (Volume control ventilation,
VCV, VC), no nasnenuto (Pressure control ventilation, PCV, PC) u ¢ amn-
MapaTHBIM NEPEKIIOYEHUEM C YIIPaBJICHUS 10 JaBJICHUIO HA YIIPABIECHUE
o 00sémy (Dual control ventilation, DCV, DC)

Wrak, npu IMV B0o3M0OXHBI Tpu crioco0a yrnpaBieHUs TPUHYIH-
TeabpHBIM BioxoM: VC, PC u DC.

B pesynbrare s npuHyauTenbHbIX BIOXOB npu IMV Mmoxer
OBITH WCIONIB30BaH OaMH U3 Tpéx narrepHoB MBJI (Ventilatory Pat-
terns). [Tarrepn MBJI ckinanpiBaeTcs U3 BapuaHTa CONNIACOBAHUS BIOXOB
u criocoba yrpasienus Bioxamu Breath Sequence+Control Variable.

VC-IMV Volume controlled intermittent mandatory ventilation
PC-IMV Pressure controlled intermittent mandatory ventilation
DC-IMV Dual controlled intermittent mandatory ventilation

Mexay npuHyIuTensHbIME (mandatory) BIOXaMu MaIMeHT JeflaeT CIIOH-
TaHHBIE (Spontaneous) BIOXH, TO ecTb ucnoib3yercst CSV. C moleiM n3
Tpex narrepHoB IMV Bo3MOXKHO HCIIOIB30BaHKeE JIT0O00ro Bapuanta CSV.
310 CPAP, PC-CSV u DC-CSV.
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TeopeTnueckr BO3MOXKHO JI€BATh BAPUAHTOB COUETAHUIA.

VC-IMV + CPAP
VC-IMV + PC-CSV
VC-IMV + DC-CSV
PC-IMV + CPAP
PC-IMV + PC-CSV
PC-IMV + DC-CSV
DC-IMV + CPAP
DC-IMV + PC-CSV
DC-IMV + DC-CSV

Ecmu paznenutrs IMV (ucnonb3yercs Tonbko Time trigger) u
SIMYV (ucnonssyercs Time trigger + Patient trigger), TO KOTHYECTBO BO3-
MOJKHBIX COUYETaHUI BO3pacTeT 10 BoceMHaaru. TonbKo, noxanyncra,
HE MBITAUTECh BBIYYUTh 3TO Hau3yCTh. Jl0CTATOYHO MOHSTH MPUHIIMII.

B pamkax CSV st BKJIIOUEHHS anmapaTHOM MOAIEPKKHA BIOXa
MOKET OBITh UCITIONIb30BaH JIt000i1 Patient trigger

[Ipu ncnons3oBanuu narrepHa MBJI VC-IMV moryT ObITh J1Ba
crioco0a MepeKITFYeHNs ¢ B0Xa Ha BBIIOX: 10 00bEMyY (Volume Cycling)
u o BpemenH (Time Cycling). [Tpu Volume Cycling Bri0X Oyner Haum-
HaTbCS Cpasy MOcJe TOro, KakK JAbIXaTeIbHbIM 00BEM J0CTABIIEH, a MIPU
Time Cycling BbI10X OyfeT HauWHATHCS MOCIIE TOTO, KaK UCTEUET yCTa-
HOBJIEHHOE BpeMs Boxa (inspiratory time). Briiox Bo Bcex pexnmax
MPOUCXOAUT MACCHUBHO, MO JACHCTBUEM 3JIACTUYECKUX CHUJI JIETOYHOM
TKaHU TPYIHOHN KJIETKU U auadparmel. J[aBieHne B IbIXaTeIbHBIX My TIX
camsutes A0 yposHsi PEEP unu Baseline. B nanHoMm ciiyyae — 3T0 CHHO-
HUMBI.

[Ipu ucnonwszoBanuu narrepua MBJI PC-IMV nepexitouenue ¢
BJIOXa Ha BBIJJOX MOXKET OCYIIECTBIATHCS TOJBKO 1o Bpemenu (Time Cy-
cling).
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DC-IMV. Ilpu nannom narrepHe annapar VBJI, ynpasnss sro-
XOM TIO JIABJICHUIO, UMEET 3aJ[ady JTOCTaBUThH MAIUEHTY LIEJIEBOM JbIXa-
TenbHBIN 00BEM (target tidal volume) u B pa3penieHHBIX TPaHUTIAX MOXKET
MEHSTh JaBJIEHUE, JIUTEIBHOCTh BAOXa WIH MOTOK, MEPKII0YasCh Ha
BBIJIOX 110 00BEMY HIIU TI0 BPEMEHH.

[Ipu cnonTtanubix Bpoxax (CSV) mepekiioueHue ¢ BIoXa Ha
BbII0X (Cycle) Mmoxket ocymecTisThes 1o notoky (Flow Cycling) wmm mo
nasienunto (Pressure Cycling).
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2.14. Ucnosib30BaHHe MPUHLMIIA 00PATHOM CBA3H B
ynpasiaenuu annaparom UBJI

[Tpu ureHun 3apy0OeKHBIX KHUT U cTarel, mocssimeHHbXx UBJI, MoxxHO
BCTPETUTH TEPMHUHBI CO CIIOBOM loop:

1. Open loop control.

2. Closed loop control.

3. Double loop “dual” control.

[Ipexne Bcero, ormeTnM, 4to crienuanuctel o MBJI cioso loop uc-
MOJIB3YIOT B 3HAYCHUH 3aMKHYTas IIeTlb, CXeMa, CUCTeMa 00paTHOMH
CBSI3U.

Open loop control — 510 camble IPOCTHIE U IEMIEBBIE TPAHCIIOPTHBIE
armapatsl BJI 6e3 kakoii-mi6o o0paTHOM CBSI3H.

Closed loop control — ocHoBHas macca anmnaparos VIBJI u pexumos
BEHTWISIMU. Eclii ycTaHOBIIEHO /1aBieHUE BJIoXa MPH YIIPaBJIEHUH 110
namyenuto, anmapat MBJI obecnieunt 3ananHoe qaBiieHue Biaoxa. Ecimu
YCTAHOBIICH JIBIXaTENbHBI 00bEM TIPU YIIPABICHUU IO 00BEMY, armapar
VBJI oGecnieynT JOCTAaBKY YCTAaHOBIEHHOTO JIBIXaTEIbHOTO 00bEMA.
Double loop “dual” control — o3nauaer, yro annapar UBJI pemaer nse
3a/1a4M B paMKax oaHoro pexxuma MBJI, Harpumep, pu ynpasiIeHUH 110
nasiennto annapar MIBJI He Tonbko oOecnieunBaeT 3aJaHHOE 1aBJICHUE
BJI0Xa, HO U CTPEMHUTCS JOCTABUTD LIETIEBOM JbIXaTe€IbHBIA 00BEM.
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2.15. DBoJIIOIUA JTOTHYECKHUX CHCTEM (IIPUHIIMIIOB)
ynpasienus annaparom UBJI

bazoBas xoHuenuus ynpasienus anmaparom MBJI ¢ ucnosnb3o-
BaHUEM OOpaTHOM CBS3M B HACTOSIIEE BPEeMs MPEACTABIEHA MATHIO pa3-
JIMYHBIMU NPUHIUIIAMH YIIPABICHUS:

1. Setpoint control.

2. Auto-setpoint control.
3. Servo control.

4. Adaptive control.

5. Optimal control.

Ha ocHoBe 3THX MpUHIKIIOB (CIIOCOOOB UM CUCTEM) YIIPABICHMUSI
CO3/1aHO HECKOJIBKO JIECATKOB OyATO ObI Pa3lIMYHBIX PEKUMOB BEHTUJIS-
uuu. Pa3zoOpaBmunck B ToM, Kak paboTaeT Kaxabli U3 3TUX IPUHLIUIIOB
YIOpaBJIEHUS, Mbl IOHUMAEM, YTO MHOTHE U3 KaXKYIIMXCS pa3Iuuyuil He
CYUIECTBEHHBI, U PAJ] SK30TUUECKUX HAa3BaHUM PEKUMOB SIBJISETCS JIUIIb
MapKEeTHHIOBBIM IpreMoM IpousBoaurenel annaparos MBJI. Knaccu-
(buKaIys TPUHIMIIOB yIPaBIECHUS MO3BOJIUT HAM MOHUMATh U UCTIONb30-
BaTh KIIMHUYECKUE BO3MOKHOCTH pa3anyHbIX annaparos MBJIL.

1. Setpoint Control.

Setpoint — 3TO CJI0BO COCTOUT U3 ABYX — Set U point — ¥ O3HAYAET
«YCTAHOBHUTH TOUKW» WM «YCTAaHOBUTH apaMeTpbDy. CyIIHOCTb TaHHOTO
MPUHIMIA YIPABIECHUS COCTOUT B TOM, YTO Bpad yCTaHaBJIMBAET Mapa-
Metpsl BJI (HanpuMep: npixarenbHbId 00bEM, WM MOTOK U JTUTEIb-
HOCTb BJIOXAa, WJIU TpEJell JaBJICHUs Ha BJIOXE U T.1.), U anmapar UBJI
CTpPOTO BBIJICPKUBAET yCTaHOBKH (Setpoint). Bce coBpemeHHbIE armaparbl
NBJI, pabotaromue no NpuHIKITy 0OpaTHON CBSA3M, 00s3aTEILHO UMEIOT
Ha BOOPYEHHHU HECKOJIbKO pexuMoB MBJI, ncnonb3yronmx npuHIMUIT
Setpoint Control. MoskHO MeTadopruecku CKa3aTh, 4TO JCBU3 MPUHITUIIA
ynpasneHus Setpoint Control: «TOYHOE BBITOJIHEHUE TIPUKA3ay.

2. Auto-Setpoint Control.
Auto-Setpoint Control — cieayromasi CTyleHb B 3BOJIIOLUH TPU-
HIUIMOB ynpasieHus armmnaparom WBJL. [punimn Auto-Setpoint Control
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UMEET JIOTUYECKYI0 CXeMy BbIOOpa Mexy (YIpaBICHHEM) BIOXOM II0
TaBJICHUIO WJIH TI0 TIOTOKY (pressure-controlled mmu flow-controlled) B co-
OTBETCTBHUH C MPEINUCAHHBIMH (YCTAaHOBJICHHBIMH) TTapaMeTpaMH BEH-
TUIAIMU. BJOX MOXKeT HadaThCs, Kak pressure control,  aBToMaTHueCKU
nepekirounTbes Ha flow-controlled. Hanpuwmep, B anmapare Bird mpu wc-
MOJIb30BaHUU pexkuma «volume-assured pressure support» («VAPS»).
WNnu, HaoOopoT, kak mpoucxoauT B pexume «Pmax» unu «PLVy anmna-
para Driager — Bnox HaumHaercs, kak flow-controlled, a 3aBepmaTscs
MOXKET, Kak pressure-controlled. JleBu3 npuHImmna ynpasienus Auto-Set-
point Control — «BbITIONHEHHE MTPHUKA3a TOCTYIHBIMH CPEICTBAMH (B Te-
YEeHHE OJTHOTO BJI0XA)». PEXKUMBI, HCTIOIB3YIOUINE IPUHITHIT YIIPABICHHS
Auto-Setpoint Control: «Pressure Limited Ventilation» (Dréger Evita 4),
«Pressure Augment» (Bear 1000), «Volume Assured Pressure Support»
(Bird 8400ST).

3. Servo Control.

Ecnu npuammn setpoint control mpenmnonaraer Ha BeIxoze odecre-
YHMBaTh TE MApaMETPhl BEHTWIALIUH, KOTOPBIE OBUTH yCTAaHOBJICHBI BPAYOM.
Hanpumep, ycraHoBieH abixaresnbHbiil 00bEM 600 M — annapar Oyner
BIyBaTh B MarpieHTa 006EM 600 MII Ha KaXKIBIH BIOX, WM YCTAaHOBJICHO
JlaBJIEHUE Ha BJoXe 25 MOap — ammapar OyJeT NoJIep KUBaTh JaBJICHUE
Ha Byoxe 25 mbap. [Ipuanun Servo Control nu3MeHsieT napaMmeTpsl BeH-
THISAUN B COOTBETCTBHH C MEHSIOUIMMUCS BBOTHBIMHE. [IpuHIIMT Servo
Control 6611 pa3paboTtaH u BriepBbIe BHEAPEH BO BpeMst Bropoii Mupooit
BOWHBI Ha (IIOTE Il CTPENBOBI MO IBHKYIIIMMCS LIEJISIM C MCIIONb30Ba-
HUeM pazapHoro HaseneHus. [Ipunnun ynpasnenus Servo Control mo-
3BOJIAJI CO3JIaTh PEXKUM «proportional-assisty. B qaHHOM pexwmMe ammapar
NBJI ucnonb3yer CKOPpOCTh U3MEHEHMS ITOTOKA IS ONPEACIICHUS I10-
TpeOHOCTH TAIMeHTa B YPOBHE ONTHMAJBHON PECIUPATOPHON TMOJ-
nepxku. Yem Oonplie ycuiue NaIieHTa Ha BIOXE, TeM OoJble
anmnaparHas nozajepkka. Takum oOpasom, annapar BJI komneHncupyet
M30BITOYHYIO HarPy3Ky Ha JBIXaTebHYIO MYCKYJIaTypy, CHIKast €€ 10 HOp-
MasIbHBIX 3HaYeHui. [IpuHimn ynpasnenus Servo Control ucnons3oBan
mpu co3nanuu omnmmu «Automatic Tube Compensation» (Driager Evita 4).
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JleBu3 npunimna ynpasienus Servo Control — «u3mMeHeHne mapamerpa
VBJI B COOTBETCTBUU C N3MEHEHHEM MTOTPEOHOCTH TMAIEHTA (B TEUYCHUE
OJTHOTO BJI0XA)».

4. Adaptive Control.

[Mpuanun ynpasnenusi Adaptive Control paspemaer annapary
NBJI aBromaTn4ecky U3MEHATHh OJMH U3 3aJaHHBIX [IapaMETPOB BEHTHU-
JSIAM JJISL TOCTYDKEHHSI BBIOPAHHOTO BPadoM MPHOPHUTETHOTO Tapame-
Tpa. OMH U3 NEPBBIX PEKUMOB, HCIIOIB3YIOIINI PUHIIUT YIIPABICHHS
Adaptive Control — «Pressure-Regulated Volume Control» (Siemens
Servo 300). IMpunnun ynpaenenust Adaptive Control siBisieTcs ciienyro-
IIIMM SBOJIFOLIIMOHHBIM IIaroM, TIOCKOJIBKY AaéT BOZMOXKHOCTH armapary
yCTaHaBIMBaTh U MeHATh napameTpsl IBJI camocrosrensHo. Eciiu Auto-
Setpoint Control oTBeuaeT Ha U3MEHEHHE BHIOPAHHOTO MTapaMeTpa B Te-
yeHue oxHoro roxa, Adaptive Control ucronb3yeT npyroi mpHHIHUII
o0OpaTHOM CBSA3M, M aBTOMaTHUECKas Koppekius napamerpos MBJI npouc-
XOJUT M@Ky BIOXaMHU. DTOT MPHHIIUI OOPaTHOM CBSI3H TSI KOPPEKIIUU
napaMeTpOB BEHTWISIIIUU OIICHUBAET JIbIXaTeIbHBIH 00BEM U KOMILUIAMHC.
Takum o6pazom, pabora anmapara UBJI amantupyercst K MeHsrOIIEHCS
JIETOYHOM MeXaHMKe ManueHTa (€CIU CHIKASTCS] KOMIUIAHHC, YBEIHYH-
BaeTcs JIaBlIeHue Ha Boxe). HecMoTps Ha pa3indHbIe KOMMEpYeCcKHe Ha-
3BaHMs pexxuMoB, Adaptive Control — 3TO mpuHIMD ympaBlieHUs,
npennuceiBaromuii annapary UBJI, mensTs npenen nasneHus (pressure
limit) a1t TOrO, YTOOBI JOCTABUTH MAITUEHTY MPEIMTUCAHHBIA BIXaTeIb-
HBII 00BEM. 32 HECKOJIBKO B/IOXOB, TIOCTETIEHHO TIOBBIIIAS aBICHUE, all-
mapar CTPEeMHUTCS W3MEHUTh IapaMeTpbl BEHTWIIIHH TakK, YTOOBI
00eCTeYnTh BBITOJHEHNE TIOCTABICHHON 3aa4i. 3a1a4a — 3TO YCTaHOB-
JICHHBIN BpauoM IIeJIEBOM JIBIXaTeNIbHBIN 00bEéM (operator-set target tidal
volume). B Tom cirydae, ecnu anmapary BJI He ynaércst OCTaBIsATS 11e-
JIeBOH JIbIXaTeNNbHbI 006EM (operator-set target tidal volume), moBprmas
JaBIICHUE Ha BJIOXE B JOMYCTUMBIX Tpe/eiax, CpadarsiBaeT CUTHAIN3A-
. [pu ncnonp3oBannu npuHImna ynpasienus Adaptive Control Bpau
craBut annapary MBJI 3amady u onpenenser rpaHulibl, 3a KOTOpbIE He-
TB35 BBIXOUTH. [ TaBHOE oTimame Mexy Auto-Setpoint Control u Adap-
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tive Control cocrout B Tom, uTo Auto-Setpoint Control u3mensier napa-
METPHI B TEUEHUE OHOTO B0Xa, a Adaptive Control B MHTEpBaIax MexIy
BJIOXaMH M TIOMHMO JIbIXaTeIbHOTO 00bEMa YYUTHIBACT U3MCHECHHUS pe-
CIIUPATOPHON MEXaHUKH MalmeHTa. Kommepueckre Ha3BaHHs PEKUMOB
MCTIONB3YIOMMX NpUHIUN yrpasinerus Adaptive Control

c marrepaom MBJI DC-CMV: «Pressure-Regulated Volume Control» (Sie-
mens Servo 300), «Autoflow» (Driager Evita 4), «VC+» (PB-840), «Vo-
lume targeted pressure control » « VTPC » (Newport €500), «Adaptive
pressure ventilation» «APV» (Hamilton Galileo);

¢ marrepaoM MBJI DC-CSV:«Volume Support» «VS» (Siemens 300,
Servo-i, Inspiration e-Vent u PB-840) «Volume targeted pressure support»
«VTPS » (Newport €500)

5. Optimal Control

[Tpunuun ynpasinenus Optimal Control Ha ceronHAIIHUN J€Hb
HanOoJee «MHTEIUICKTYa bHBINY. JTOT MPHUHIIKII IPEACTABICH Ha arla-
pare UBJI Hamilton Galileo B pexxume «Adaptive Support». [Tociie BBe-
JICHUsI JAHHBIX 00 MeaIbHOM Bece Tella MalueHTa KOMITBIOTEep JaHHOTO
anmnapara VBJI ucnone3yer MmaTeMaTU4eCKy0 MOJEIb I pacdéra oI-
TUMAJIbHBIX APaMETPOB BEHTHIISIMH, MAaKCUMAIIbHO CHIDKAIOIIUX pa-
0oty npixanus. KommbeioTep monoupaeT IbIxaTeabHbIi 00bEM M 4acTOTY
JBIXaHWH, 9TOOBI OTYYUTh HYKHBIH NAIMEHTY 00bEM MUHYTHOM BEHTH-
asd. B 9TOM peskume KaxIIblid BIOX yIpPaBISEM 10 JaBJICHUIO (pre-
ssure-controlled) m uMeeT orpaHuYeHNE MaKCUMAIHHOTO JaBICHUS HA
Broxe (pressure-limited). Ocymectsusist UBJI, anmapar ananmsupyer pe-
CIMPATOPHYI0 MEXAHHKY MAlMCHTa ¥ BHOCHUT TIOMPABKH B MTapamMeTphl
BEHTUJISALIUN MEXKIY BIOXaMH.
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2.16. Ctparerus ynpasiaenus Ba1oxom Control Strategy

®da3zoBble nepemennbie Phase Variables.

Hrak, MBI MOKa3aJik, 4TO JeTadbHOCTh onucanus MBJI moxeT
OBITH pa3HOM, B 3aBUCIMOCTH OT TOTO, KaK U C KEM MBI 00CyKIaeM 0Co-
OEeHHOCTH PEKUMOB. UTOOBI 1aTh HCUEPTIBIBAIOIIYIO XapaKTEPUCTUKY pe-
xumy UBJI, Hy)HO onrcaTh 0COOEHHOCTH CTPATETUH YIIPABIEHUS 3TOTO
pexxuma. [pexne Bcero, Hy)HO ykazaTs narrepH MBJI, u kakas ¢a3oBas
NepeMEHHasl UCIIOIb3YyeTCs KaXa0M U3 MporpaMm ynpasieHus. Hanpu-
Mep: VC-CMY, Flow triggered + Time triggered, Pressure limited,
Volume limited, Time cycled.

B ocHoge mo6oro pexxuma siexut marreps VBJI (crioco6 ympas-
JIEHUsI BJOXOM + BapHaHT COINIACOBaHMS BJIOXOB), HO IIPU BapHUaHTE CO-
mracopanuss  BAoxoB IMV  XapakTepUCTUKM  CIOHTAaHHBIX U
IPUHYIUTENBHBIX BIOXOB OTIIMYAIOTCA. 3HAUUT, JIJIsl ONUCAHUS PEKUMOB
IMYV nyxHo onucars 06a Tuna BaoxoB. Hanpumep, anmapar MBJI moxet
BBINOJIHATH IPUHYANUTENbHBIE BIOXH Vvolume controlled, time triggered,
flow limited, volume cycled, nepemesxarorninecs co ClIOHTaHHBIMU pres-
sure controlled, pressure triggered, pressure limited, flow cycled. Ka-
MKJBIN THUIT BIOXOB UMEET CBOM HA0Op (ha30BbIX EPEMEHHBIX.

Wrak, mociie Toro, Kak Ha3BaHbI ()a30BbIC MTEPEMEHHBIC (J1aBie-
HUE, 00BEM, TTOTOK M BpeMsi) NP ONMHMCAHUU OINEPAIIMOHHOW JIOTHKHU
ynpasienus: pexxumoM MBJI MoxeT moTpeboBaThes onucaHue mapame-
TPOB, ABJISIOLIUXCS YCIOBHBIMU NIEPEMEHHBIMH.
Jloruka ynpasienusi (Operational Logic)

Ha s13p1Ke porpaMMHUCTOB KOMaH/1a, TPEIIUCHIBAIOIIAs KOMIIbIO-
Tepy NPUHATH PELIEHUE WU CAENaTh BbIOOp U3 HECKOIBKUX BO3MOXKHO-
cTel, Ha3bBaeTcs «oneparop». Otcioga tepmuHn Operational Logic
(omepanMoHHas JOTMKa WX JIOTUKA ynpasieHus ). OCHOBHBIM OIleparo-
pom, ympasisrorum ammapatom MBI, sBrisercs komanma «if-theny
(«ecmu...T0...»). Jlns Toro, 4ToOBI IpOTpamMMa MoTIIa cpadboTaTh, HEOO-
XO/IUMO 3aJ1aTh yCJIOBHE. DTUM YCJIOBHUEM SBIISETCS BEIUUMHA KAKOTO-
a0 nmapameTpa. ITOT napaMeTp Ha3bIBAETCs «YCIOBHOM epeMEHHON»
(conditional variable). B kauecTBe yci0BHOI nepeMEHHON MOTYT OBIThH
UCIIOJIb30BaHbl JaBlIeHNE, 00bEM, TOTOK U BpEMs WM UX POU3BOIHBIE,
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HarpuMmep, MUHYTHBIH 00bEM npixanust. Ecnu (if) 3HaueHue ycinoBHOM
NIEPEeMEHHOH JTOCTUTAeT yCTAaHOBJICHHOW BEIMUYMHEI (preset value), To
(then) anmapar MBJI coBepuiaer npeanucanHoe aeicteue. Hanpumep,
eciu yCTaHOBIICHHBIM BPEMEHHOM MHTEPBAI MEXY «B3/10XaMU» MCTEK,
mo armapar UBJI nenaet ouepenHoii «B310X» (sigh — mepuoueckoe pas-
JyBaHHE JIETKKX). J[pyroil mpumMep 3T0 NepeKItoueHne MeX/1y CIIOHTaH-
HeIMU (patient-tnggered) u mpuHyauTenbHbBIME (machine-triggered)
Broxamu 1mpu IMV. B 31ux npumepax ycioBHOM NEPEMEHHOM SABISAETCA
BpeMsl.
IHosHas cnenudpuranus
Urto6s! onucats pexum MBJI HyHO Ha3BaTh:

— nartepH MBJI, cocrosuuii u3 criocoba ynpaBieHUsl BIOXOM U
BapHaHTa COMIACOBAHMSI BJIOXOB

— yKa3arb npuHIHI yrnpasieaus pexxumom UBJI (1. setpoint con-
trol, 2. auto-setpoint control, 3. servo control, 4. adaptive control, 5. opti-
mal control)

— 0COOEHHOCTH BEHTUJISIIUOHHOMN CTpaTeruu JUIsl IPUHYIUTENb-
HBIX ¥ CIIOHTAHHBIX BIOXOB ((pa3oBbIe MEpPEMEHHbIE, YCIOBHBIE Tepe-
MEHHBIE U OllepalliOHHAas JIOTHKa)

[TonHoe onucanue momoraer Ham pasnudarb pexxumsl MBJI, ko-
TOpBIE Ha TpaHuKax MOHUTOPOB BHINJISIST OJMHAKOBO, U TIOACKA3bIBACT,
KaKue MapaMeTpbl Mbl JOJDKHBI YCTAHOBUTH NPU HACTPOMKE pexuma
NBJI. Hanpumep «Pressure Support» (s moboro anmnapara UBJT) —
st0o PC-CSV, npu KoTOpoM Bpad HaCTPaWBAET TOJIBKO YYBCTBUTEILHOCTh
Tpurrepa (trigger variable) u npenen nasnenus (limit variable). Pexxum
«Volume Support» (Siemens 300) — 3to DC-CSV na rpaduxax MmoHu-
Topa He omiinyaercs oT «Pressure Support», HO Ipyu HaCTPOIKE pexUMa
KpOM€ 4yBCTBUTEIBHOCTH TPUTTEPA U MpeEelia 1aBIeHUs Bpad J0JKEH
YCTaHOBMTD JbIXaTeIbHbIA 00bEM (YCIIOBHAS IEPEMEHHAs).

[TonHoe onmcanue (a30BbIX MEPEMEHHBIX U OMEPATMOHHOMN JIO-
THKH 103BOJISIET YBUIETH, YeM OomIn4aroTcs pesxxumsl BJI ¢ moutu onu-
HaKOBBIMM Ha3BaHusMU. Hanpumep, Ha anmapate «Bear 1000» pexum
«Assist Control» »to VC-CMY, a «Assist Control + Pressure Aug-
ment» 370 DC-IMV. V 3Tux nByx pe>kMMOB OTJINYAIOTCS U ATTEPH Jbl-
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XaHus, 1 (ha30BbIE TIEPEMEHHBIE, U ONEpAIlMOHHAs JIOTHKA. TOYHO TaKxke
onucanue (pa3oBBIX IEPEMEHHBIX U ONEPAIIMOHHON JIOTUKH TO3BOJISET
MIOHSTh, YEM OTIIMYAIOTCS YEThIpE pekuMa Ha ocHoBe nartepHa DC-IMV
y anmmapara «Driger Evita 4».
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Yacrs 111 Nmena pexxnmon MBJI u ux xapakTepuCTUKH

3.1. Warning! Ilpenynpexnenue!

YBaxxaemble Kosieru!

Marepuai, U3JI0)KEHHBIN B TPETHEN 4YaCTU KHUTH, ONUPAETCS Ha
MIOHATHUS U ONPEJEICHUS, JaHHBIE BO BTOPOM YaCTH.

Ecnu Bel HEe MOXkeTe OTBETUTH, UTO 3Hauar: «marrepH MBJDy»,
«c11oco0 cornacoBaHus BIOXOBY, «CIIOCO0 yIPaBIEHUS BJOXOM», «yIpa-
BIISIEMBIN ITapaMeTp», «BPEMEHHbBIE UHTEPBAJIbI ABIXaTEIBHOTO LIUKIIAY,
«(a3pl IBIXaTENFHOTO UK, «(pa30BbIe IEPEMEHHBIEY, «YCIOBHBIE ITe-
PEMEHHBIE» U «IIPUHIUI YIIPABICHUS», JAJIBIIE YATATh HE CTOUT. MBI Ha-
CTOSITEJIBHO pPEKOMEHJyeM Bam BepHyTbCS KO BTOpPOM 4YacTu U
BOCIIOJIHUTh HEZOCTaroIue 3HaHus. FIHaye BOSHUKHET IyTaHULIA, U 1IE1b
KHUTH He OyJIeT JOCTUTHYTA.
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3.2. Amena PEKUMOB BEHTUJIALUNHA U TEPMUHOJIOINIECCKASA
myTaHmia

Ha s3b1ke cienmanuctos no MBJI, peskuM BEHTUIISILUN HAa3bIBAXOT
cioBoM mode. [To xraccupukanum, pekOMEHIOBAaHHON AMEpUKaHCKON
accormanuei o pecrnupatopHoit Tepanuu (American Association for
Respiratory Care), utoOsl onricats pesxkum WMBJI HyxHO: 1 Ha3BaTh ma-
trepH UBJI, 2 yka3aTh npuHIMN yIpaBieHus U 3 onucartb 0COOEHHOCTH
BEHTWJISIIIMOHHOM cTpareruu. Ho 3Toit kimaccudukanuu npuaepKuBaroTCs
HE BCE.

Bo-nepBbIX, HUKTO HE 00513aH HUCIIOJB30BaTh TOJIBKO 3Ty KJIAcCH-
¢ukammro. Het Takoro 3akoHa.

Bo-BropsIx, Ha manenu ynpasiieHus anmnapara MBJI mano mecra.

B-tpersux, pexum MBJI Bcerna ycraHaBImMBaeTCs ¢ IOMOILBIO He-
CKOJIBKHX TMEPEKITI0YaTEIICH.

B-uetrBepThix, npousBoauTenu annaparoB MBJI Hepenko BbIOU-
paroT WIN NPUTYMBIBAIOT JJI1 PEKUMOB BEHTUIISILIMM HOBbIE KpAacHBbIE
Ha3BaHUs WM aO0OpeBHATYPHI.

YacTo 11 Ha3BaHUA PEKMMOB MCIOJIB3YIOT YaCTh ITOJIHOTO Ha-
3BaHMsI, HAIPUMEP, TOJIBKO CIIOCOO COMIacOBaHMs BAOXOB U MOIYYaeTCs
npocto «CMV» umn «IMV» miu cioco6 ynpasieHus B1oxom «Volume
controlled ventilation (VCV)» unu «Pressure controlled ventilation
(PCV)». UToOBI HE BO3HHUKAJIO MYTAHUIIBI, TOBOPSI O KOMMEPUYECKUX Ha-
3BaHUsAX pexxkumoB MBJI, Mbl ucnionb3yeM CI0BO «MMs», U TIOMEIIAEM
UM, TaHHOE pa3padOTYMKAMU U TPOU3BOTUTEISIMH, B KABBIUKH.

[osicusiem ¢ nmomorpto MeTadgopsl: BceM u3BecTHbI Kapn VBa-
HoBuY LllycTepauHr npy Noay4YyeHUH MOYTOBON MOCBUIKU YKa3bIBAa€T I0-
JIHOE UMs1, MECTO KUTEJIbCTBA, CEPUIO U HOMEP IACIIOPTa; )KEHA 30BET €TI0
«Moii Kapnuk», a ToBapuiu no padore «/BaHbra»

OdeBuIHO, YTO /IS aJICKBAaTHOM HacTpoliku anmapara MBJI Bpady HeoO-
XOJIMMO SICHOE IIPEACTABICHNE BCEX OCOOEHHOCTEHN KaX/10T0 peXHMa BEH-
TUJISIIIH.

WWW.NSICU.RU _ 114



Yacrs 111 Nmena pexxnmon MBJI u ux xapakTepuCTUKH

Hanomuum, no kinaccudukanun AMEpUKaHCKOW acCOIUAIIN MbI
BBIJICTISIEM:
8 marreproB BJI (VC-CMY, PC-CMY, DC-CMYV, VC-IMYV, PC- IMYV,
DC-IMYV, PC-CSV, DC-CSV), u 5 npunuumnos ynpasinenus (1.setpoint
control, 2.auto-setpoint control, 3.servo control, 4.adaptive control,
5.optimal control).

Onucanne 0coOEHHOCTEW BEHTHIISIIMOHHOW CTpaTeTu TpeOyeT
yKa3arh (pa30oBbI€ U YCIOBHbBIE IEPEMEHHBIE, UCIIOJIb3YEMbIE TAaHHBIM Pe-
YKUMOM JIJTsI CIOHTAHHBIX U JIJISI IPUHYIUTEILHBIX BIOXOB.

Yro0b1 BaM He 3anyTaThCsl, HA CTPAHMLAX HALLEH
KHUTY uMeHa pexxumoB UBJI Bcerna B kaBbluKkax
(manpumep: «IPPV», «PSV», «Assist control»,
«PCV», «CMV»).

Bce ocTajibHbIEe NOHATHS — 0€3 KaBbIYeK.
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3.3. «CPAP», «Continuous Positive Airway Pressure»

Taiina umMeHu:

[TocTosIHHOE MOJIOKUTENBHOE AABJICHUE B IBIXAaTENIbHBIX MyTAX.
OnpenesieHue NOHATUSA:

«CPAP» — 3TO peKuUM CHOHTAHHON BEHTWJISILIMM, TP KOTOPOM
anmnapar VBJI nogaepkuBaeT MOCTOSHHOE JIaBJIE€HUE B JbIXaTEIbHBIX
MyTAX (MMsI peKMMa TOYHO OMMCHIBAET €TO CYIIHOCTb).

Onuncanue pexxuma:

Bpau ycranaBnuBaeT ypoBeHb MOJI0KUTEIBLHOTO JaBIECHUS B JIbI-
XaTeIbHBIX MyTAX, a annapar VBJI nognep:xuBaeT B IbIXaTeIbHOM KOH-
Type MOCTOSIHHOE, OIMHAKOBOE JaBJIEHUE, YIPABJIsisi HOTOKOM C TIOMOLIbIO
KJ1anaHoB BJoxa U Bbioxa. «CPAP» paboTaeT B COOTBETCTBUHU C CUTHA-
JIaMM J1aT4yMKa JaBieHus. Eciau manueHT BAbIXaeT, KianaH BJioxa NpuoT-
KpBIBAE€TCSI HACKOJIBKO HEOOXOIMMO, YTOOBI MOJACPKATh JaBICHUE Ha
3a/1aHHOM ypoBHe. [Ipu BbI10X€, B COOTBETCTBUU C YIPaBISAIOLIEH KO-
MaHJI0#, MPUOTKPHIBAETCS KIIAITaH BbII0XA, YTOOBI BBIITYCTUTH U3 JIbIXa-
TEJIBHOTO KOHTYpa U30BITOYHBIN BO3AYX.

1. Harrepn UBJI: PC-CSV Pressure controlled continuous spon-
taneous ventilation

2. Yupasisiemblii mapamerp: nasnenue (Pressure controlled ven-
tilation). Anmapar MIBJI He ynipaBnsieT BAOXOM MallMEeHTa, HO TOICPIKH-
BAaET B JIbIXaTEJIbHOM KOHTYPE ITOCTOSHHBIN yPOBEHb J1aBICHUS.

3. ®a3oBble NepeMeHHbIe:

3.1. Tpurrep cpabarbIBaeT MO JIABJIECHUIO.
3.2. llpeneanubie napametpsl Baoxa (Limit variable).

B pexume «CPAP» 3anaércs npenenbHOe 3HAYEHUE J1aBJICHUS

(Pressure limit), kotopoe coBnanaer ¢ yposuem PEEP (Baseline

pressure).

3.3. Ilepex.rouenne ¢ Baoxa Ha Bb110X (Cycle Variable)
cpabarbIBaeT MO JABJICHUIO.

4. Beigox. [Tapamerpsl Bei0Xa onpenenstorcs ypopiem PEEP

(Baseline pressure), copmanatomnum ¢ ypoaem CPAP.

5. Ycii0BHBIE IepeMeHHbIe B JIOTHKA ynpaBjieHus. B pexume
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«CPAP» ycrnoBHbIX nepeMeHHbIX HeT. Jlorumka ymnpaBieHus omiuei

CPAP paGotaet B COOTBETCTBUU C CUTHAJIaMU C AaTyuka jasieHus. Eciau

MAIMEeHT BIBIXACT, KJIaNaH BAOXa MPHOTKPHIBACTCS, HACKOIBKO HEOOX0-

IIMMO, YTOOBI TTOJI/Iep>KaTh AaBJICHUE Ha 3aaHHOM ypoBHe. [Ipu BeIOXE,

B COOTBETCTBHUU C YNPABJISIFOIIECH KOMaH 101, PUOTKPHIBAETCS KIIAITaH BbI-

710Xa, 9TOOBI BBITYCTUTH U3 JIBIXaTEIFHOTO KOHTYPa U30BITOYHBINA BO3/IYX.
6. IlpuHIun ynpasJjenus - setpoint

JApyrue uMeHa pexxuma:

1. «Positive end-expiratory pressure» («<PEEP»).

2. «End-expiratory pressure» («KEEP»).

3. «Expiratory positive airway pressure» («KEPAP»).

4. «Continuous distending pressure» («CDP»).

5. «Continuous positive pressure breathing» («CPPBy)

A IBOOX | BbIOOX b IBOOX | BbIBOX

P |
PEEPICPAP (Baseline)

| |

| | PEEPICPAP
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Ha pucynke A npezacrasieH uaeanbHblil rpaduk gasnenus npu CPAP.
B peanpHO#l ximmHMYeckor cutyanuu annapar MBJI ve ycneBaer Mrao-
BEHHO CpPearupoBaTh Ha BIOX U BBIJIOX MAlMEHTA — PUCYHOK b.
OOparuTe BHUMaHUE HA TO, YTO BO BPEMs B/I0Xa OTMEUAETCst HEOOIbIIOe
CHWKCHUE JIABJICHMS, a BO BpEMs BbIJIOXA — ITOBBILICHUE.

Flow Flow

/|
/
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«Spontaneous»

Ecnu baseline pressure paBao 0 (COOTBETCTBYeT aTMOC(HEpHOMY
naBiieHno), pexxuM «CPAP» HazbiBatoT «Spontaneous», «Spontaneous
mode».

[Ipu nanHoMm cnocobe HacTpoiiku annapara BJI Hukakoil uc-

KyCCTBEHHON BEHTUJISIUU HeT. [lalueHT ABIIIUT caMOCTOsTENbHO, ala-
pat IBJI nuib koMneHCcHpyeT CONPOTUBIICHUE [IUIAHTOB JbIXaTEIIbHOTO
KOHTYypa U MOJAET MAIMEeHTY COTPEeThI U YBIaKHEHHBIN BO31yX. OOBI-
YHO 3Ty BO3MOXHOCTH anmnapara MBJI ucnone3yroT s MOHUTOPUHTA
CIIOHTAHHOTO JIbIXaHMsI MAlMEeHTa, JUIsl IPUHATHSI PEIIeHUs O ITpeKparie-
HUU peCTIUPATOPHON NOAEPKKUA. MOKHO OIIEHUTH JIbIXaTeNIbHBIN 00BEM,
94acTOTy JIbIXaHUH U MUHYTHBIH 00BEM JbIXaHMs. 3alUCh TPEHIOB TO-
3BOJIUT OLIEHUTh YTOMIIIEMOCTb MTallUEHTA, a IPaBUJIBHO YCTAaHOBJICHHbIE
I'PaHUIBl TPEBOT MPEAYIIPENAT HEXKETATeIbHbIE TOCIIEICTBHSL.
Heo0xonumas pemapka. Ha Hexoropsix annaparax WBJI (manpumep
«PB 7200») pexxum «PSV» ycranasnuaercs nocie BkiaroueHus «CPAP».
Ha nanenu ynpasieHus anmnapara ropuT CBETOANO/, TOKa3bIBAIOIINN, YTO
aktuBu3upoBaH «CPAP». Ecnu He 3ameTuTh curnan cseroguoa «Pre-
ssure support on», MOXHO IOyMaTh, YTO MAIMEHT YyXe MepeBeJeH Ha
CIIOHTAHHOE JIbIXaHHE.
Pesrome: B nacrosiee Bpems pesxxuM «CPAP» BbICOKO LIEHUTCS BpauaMu
32 BO3MOXKHOCTB y/I€pKMBATh aJbBEOJIbl B PACIIPABIEHHOM COCTOSIHUU U
npeaoTBpaniarh popmMupoBaHue arenekra3on. [Ipu HeMHBa3UBHON BEH-
tusiinn «CPAP» ocymiecTBisitoT yepes MacKy, IIJIEM WIN Ha3aJIbHbIE Ka-
terepsl. «CPAP» npumensercs npu neuennn OPJIC HOBOpOXKIEHHBIX,
XPOHHUYECKOM 00CTPYKTUBHOM O0JI€3HU JIETKHUX U B I1OCIEONEPALNOHHOM
JICUEHUH TYYHBIX TTAIUEHTOB TMOCIIe a0IOMUHAIBHON XUpypruu. st aToi
3aJ1aud BBIITYCKAIOTCS CHEMAJIbHBIE anmnapaTsl C €AMHCTBEHHBIM PEXHU-
MoM BeHTWIsIUU («CPAP») 1 BO3MOXKHOCTBIO TI0JIaBaTh MAIMEHTY CO-
IPETYI0, YBIAKHEHHYIO CMECh BO3/IyXa C KHUCIIOPOJIOM.
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3.4. «CMV», «Continuous mandatory ventilation»

Taiina umeHu:

AO06peBuarypa «CMV» B HacTosiIIee BpeMsi UMEET YeThIpe BapHaHTa pac-
mpPOBKH:

— continuous mechanical ventilation.

— continuous mandatory ventilation.

— controlled mechanical ventilation.

— controlled mandatory ventilation.

Bo Bcex cityuasix cMbici ofivH: «Bce B1oxu npuHyuTenbHbIeY. B TaHHOM
ciy4yae (PUPMBI-TIPOU3BOIUTENH B KadecTBe uMeHU peknma MBI uc-
MOJIH30BAJIM HA3BaHUE CIIOCO0A COTTIAaCOBAHMSI BJJOXOB.

OnpenesieHue NOHATHSA:

«CMV» — 310 pexxum VMBJI, npu KoTOpoM BCE€ BJOXHU MPUHYAU-
TenabHbIe (mandatory) U BBITOTHSIOTCS C 3aaHHOM 4acToToi. Criocod
ynpasieHus mo oosémy(volume controlled) mum nmo naBnenuto(pressure
controlled)

Onucanue pe:xknmoB «CMVy»#:

1. Marrepust UBJI** VC-CMYV (Volume controlled continuous
mandatory ventilation) u PC-CMV (Pressure controlled continuous
mandatory ventilation)

2. YnpasJjsieMble NapaMeTPhbl YK€ YKa3aHbl BBIILIE,- IS PeKUMa
«CMV» 310 0066M (Volume controlled ventilation) nnu nasnenue (Pres-
sure controlled ventilation).

3. ®a30Bble epeMeHHbIE:

3.1. Tpurrep.

Bo Bcex ciyuasx pexxum «CMV» nmMeer time-trigger — ar-
napatr UBJI O6ynet nenars Boxu mno pacnucanuio. Bo MmHorux ar-
naparax VMBJI B pexxume « CMV» ecTh TONOTHUTEIBHBIN patient
trigger, To €CTh MAIMEHT MOXKET CaM MHHUIIMMPOBATh BIOX. Yarie
Bcero 3to flow-trigger nnm pressure-trigger. J{st paboTsI

*Ir10 He oneyarka mox umeHeM «CMV» CKpBIBAETCS HECKOJIBKO PEIKHUMOB.
**TTarrepa DC-CMYV (Dual controlled continuous mandatory ventilation) paccmoTpum
[IPU OMMCAHUU PEKUMOB C JIBOMHBIM YIIPABICHUEM.

A. ToPsYEB
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patient trigger BbIIEISIETCS BPEMEHHOE OKHO JI0 BKITFOUSHHSI BIIOXa
10 pacTicaHuio. Brox, MHUIIMUPOBaHHBIN MAITUEHTOM, Ha3bIBAIOT
assisted breath. DToT BIOX HE OTIMYAETCS MO JJIMTEILHOCTH,
00béMy U nmaBineHuto ot mandatory breath. Hexotopeie ¢pupmsbI-
IIPOU3BOAMUTENN BapUaHT pexxknuMa «CMV» ¢ BO3SMOXKHOCTBIO pa-
tient trigger HaszpBaloT Wi «Assisted controlled mechanical
ventilationy», mm «Assist-control ventilationy», i «A-Cy», uiu
«A/Cy». lpyrue ¢pupm™bl, HECMOTPS Ha HaIu4Me patient trigger
ocTaBisAOT uMs «CMV».

3.2. lIpenenbHblie napametrpsl Baoxa (Limit variable).

[Ipn ynpasnenun BROXoM 1o gasieHuro anmapar MBJI
CTPOTO BBIJICPKHUBAET MPEIITUCAHHOE JIABICHUE B JIBIXaTEIbHBIX
MyTSAX, TO €CTh MPeJIeN JaBIeHHs YK 3a7aH 1o (akTy mpuMeHe-
HUS TaHHOTO crioco0a yrpasJieHus BIOXoM. [[pyrue npenesst He
YCTaHABJIMBAIOTCSI.

[Ipu ynpaBieHuu BIOXOM 1O 00bEMY, YCTAaHOBUB O0BEM
BJIOXa, MbI ycTaHOBWIIM Volume limit (ipeenbHbIil 00bEM BIOXA).
Arnmnapar VBJI, ynpapastoniuii B1oXoM «110 00bEMY», HE MOKET
nath OOJIbIe, YEM IIPUKA3AHO.

Ectp ammaparsr MBJI, no3sossironue npu yrnpaBJIeHUU
BJIOXOM T10 00BEMY yCTaHOBHTH NPEAETbHOE 3HAUYCHHUE TaBICHHS
(Pressure limit win Pmax). Eciu 3a ycTaHOBIICHHOE BpeMs BIIOXa,
He npeBbIas Pressure limit, anmapar 10cTaBUTh MpeMTUCAHHBIN
00beM HE MOXKET, BKIIOUUTCS Tpesora: «Volume not delivered»
wm «Low tidal volumey, npu3biBast Hac MOTHSATH MPEEI AaBie-
HUS WM YBEJIMYUTH BPEMs BIOXA.

3.3. llepexarouenne ¢ Baoxa Ha BbIAoX (Cycle Vari-
ables).

[Tpu ynpasneHuu BroxoM no nasienuro (Pressure con-
trolled continuous mandatory ventilation) nepekitoueH#e BHIION-
usiercst mo Bpemenu (Time Cycling)

[Tpu ynpaBieHU# BJOXOM IO 00bEMY MEPEKIIIOUEHUE BbI-
nonHsieTcst o Bpemenu (Time Cycling) wim mo 00sémy (Volume
Cycling)

4. Beigox.
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[Tapametpsl Beiioxa onpenensitorcs yposueM PEEP u 3a-
JTAHHBIM BpEMEHEM BhIJoXa(expiratory time)
5. Ycii0BHBIE IepeMEHHbIE U JIOTHKA YIIPABJICHHS.

g pexxnma «CMV» 3t0:

1) BpeMeHHO€ OKHO, KOT/Ia patient trigger akTHBHPOBAH,

2) 4yyBCTBUTEJBHOCTH patient trigger. Ecnu (if) anmapar
NBJI pacrio3Han apIXaTeapHYI0 MOMBITKY MalueHTa — To (then)
BKIIto9aeTcst Box. Eciu (if) ammapar VIBJI He pacno3Hau japIxa-
TEJIbHYIO MOMBITKY NAlUEHTa — TO (then) BAOX BKJIIOYAETCS IO
pacniucanuo(time-trigger).
6. IIpuHuun ynpasJjenus — setpoint

Jpyrue nmena pe:;kumoB «CMV»:

03N LB W

Ne)

15

16.
17.
18.
19.
20.
21.

. «Controlled mandatory ventilation» («CMVy)

. «Continuous mechanical ventilation» («<CMV»)
. «Controlled mechanical ventilation» («CMVy)
. «Control mode»

. «Continuous mandatory ventilation + assist»

. «Assist control» («AC»)

. «Assist/control» («A/C»)

. «Assist-control ventilation» («ACV») («A-C»)
. «Assisted mechanical ventilation» («<AMV»)
10.
11.
12.
13.
14.

«Volume controlled ventilation» («VCV»)
«Volume control» («VCy»)

«Volume control assist control»

«Volume cycled assist control»
«Ventilation + patient trigger»

. «Assist/control +pressure control»
«Pressure controlled ventilation» («PCVy»)
«Pressure controlled ventilation + assist»
«Pressure control» («PC»)

«Pressure control assist control»

«Time cycled assist control»

«Intermittent positive pressure ventilation» («IPPV»)

Ecau nocraparbcs, MOKHO HalTH €€ BApDUAHTBHI.

A. ToPsYEB
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O 4ém rosoput ums?

1. Ecnii ucnosp30BaHo CIIOBO «assisty nin «assisted», HCIomb-
3yercs time-trigger + patient trigger.

2. Ecnu ucnonbs3oBaHo ¢i10Bo «volumey, ammapar BJI ynipa-
BIISIET BJJOXOM IO 0OBEMY.

3. Ecnm ucnons30BaHo c10BO «pressurey, anmnapar UBJI ynpa-
BIISIET BOXOM 110 JaBieHuto. ms «IPPVy nuckmrouenue, — 310 pexxum
YIPaBIsEMBbIH 110 00BEMY.

bonpiiero no UMeHH pexxuma CKa3arb HEBO3MOXKHO.

Pe3rome:

1. Yro olmiero Mex 1y nepeyrciieHHbIMU pesxkumamu? Bee Baoxu
OZIMTHAKOBBIE C MO3UIMH OIIEHKH YNPABIsIEMBIX apaMeTPOB (IITUTEINb-
HOCTB BJIOXa U 00BbEM WIIN JIaBJIICHUE BJIOXA).

2. B ueM paznuune 3Tux pexxumMoB? Bo-1iepBbIX, B criocoOe yrnpas-
nenus BaoxoM (Pressure controlled nmu Volume controlled), Bo-BTOpbIX,
€CTh JIM patient trigger, ¥ €CiHM eCTh, TO KaKOH, B-TPeThbHX I Volume
controlled Bo3MOXHBI J1Ba crioco0a MepeKIoueHus] Ha BBIIOX — O Bpe-
menu (Time Cycling) unu o o66émy (Volume Cycling). [Tomyuaercs,
9TO 32 OOJBIIUM KOJTMYECTBOM UMEH CKPBITHI YETHIPE PEKUMA.

3. Takum obOpa3zoM, ckazats: «IIpoBoaurcs UBJI B pexume CMV»
HE JIOCTATOYHO, HYXKHBI YTOYHEHHUSI.

4. Yto nenarp? B3saTh B pyku manual (pyKOBOJCTBO MOIh30Ba-
tens) k Bamemy anmapary UIBJI u ycTaHOBUTH JONOAIMHHO, KAaKOH y JaH-
Horo pexwuma: Trigger, Control, Limit u Cycle.

Hwxe Mbl mokaxkem asa pexxuma WBJI, kaxIblid U3 KOTOPBIX

umeer Oonee aecatu uMeH. OOpaTtuTe BHUMAaHUE, YTO PEXKUMBI C Pa3HBIMU
crioco0amu ynpaBi€HUs BIOXOM MOTY UMETh OJJUHAKOBbIE UMEHA.
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ITpumep Ne 1:
BapuanTt pesxkuma UBJI ¢ narrepuom PC-CMV
(Pressure controlled continuous mandatory ventilation).

P PC-CMV Assist- PC-CMV

A\
N

BpeMeHHOe OKHO OXUAaaHuA Tpurrepa
\")
t

[TepBoIit 1 BTOPOI BAOXM BKJIFOYEHBI «II0 PACIHCAHHUIO» — time-trigger.
Tpetuii BIOX BKITIOUEH B OTBET Ha JIBIXaTEIBHYIO MOMBITKY MaIenTa (pa-
tient trigger). [lepBbIiit u BTOpOii BHoXu mandatory (IpUHYIUTEIBHBIC),
TpeTHii BIox — assisted (BcomorarenbsHbIif). OOparuTe BHUMAHHE: «ma-
ndatory» oT «assisted» oTimuaeTcst ToiabpKo Tpurrepom. [1oTok, naBienue,
00BEM U BpeMs y 3TUX BJIOXOB OfiMHAKOBbIE. [lepekiiouenue ¢ Baoxa Ha
BbI10X 110 BpeMenH (Time Cycling).

Flow

DTOMY peKUMY (PUPMBI-TIPOU3BOUTENHN TAIOT CICAYIOIINEC UMEHA!
1. «Controlled mandatory ventilation» («CMVy)
2. «Continuous mechanical ventilation» («CMV»)
3. «Controlled mechanical ventilation» («CMVy)
4. «Control mode»
5. «Continuous mandatory ventilation + assist»
6. «Assist control» («AC»)
7. «Assist/control» («A/C»)
8. «Assist-control ventilation» («ACV») («A-C»)
9. «Ventilation + patient trigger»
10. «Assist/control +pressure control»
A. FoPs4EB
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11. «Pressure controlled ventilation» («PCVy)
12. «Pressure controlled ventilation + assist»
13. «Pressure control» («PC»)

14. «Pressure control assist control»

15. «Time cycled assist control»

HaBEPHSKA €CTh CIIE BapUAHTHI.

[Tpumep Ne 2:
Bapuant pe:xkuma UBJI ¢ narrepaom VC-CMV
(Volume controlled continuous mandatory ventilation).

B nmanHOM mpuMepe mepeKIIoYeHne Ha BBIIOX MPOUCXOTUT MO 00beMy
(Volume Cycling). ITepBblif 1 BTOpoil BAOXH BKIIOUYEHBI «II0 pacuca-
HUIO» — time-trigger. TpeTHii BOX BKJIIOYEH B OTBET Ha JIBIXaTEIBHYIO 0-
MBITKY TanueHTa (patient trigger). Kak u B mepBoM npumepe, mepBbIid 1
BTOPOI Boxu — mandatory (mpuHyIUTeNbHBIC), TPETUH BIOX — assisted
(BcomorarenbHbI). OOparute BHUMaHue: «mandatory» ot «assisted»
OTJINYAETCS TONBKO TpUurrepoM. [1oTok, napnenne, 00bEM 1 BpeMsl y ITHX
B/IOXOB OJTTHAKOBBIE.

DTOMY peKUMY (PUPMBI-IIPOU3BOUTENHN TAIOT CICAYIOIIUE UMEHA!
1. «Controlled mandatory ventilation» («CMVy)

2. «Continuous mechanical ventilation» («CMV»)

3. «Controlled mechanical ventilation» («CMVy)
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. «Control mode»

. «Continuous mandatory ventilation + assist»

. «Assist control» («AC»)

. «Assist/control» («A/C»)

. «Assist-control ventilation» («ACV») («A-C»)

9. «Volume controlled ventilation» («VCV»)

10. «Volume control» («VC»)

11. «Volume control assist control»

12. «Volume cycled assist controly («VC-CMVy)

13. «Ventilation + patient trigger»

14. «Intermittent positive pressure ventilationy» («IPPVy)
He HanelTech, HaBepHsAKa €CTh €l1e UMEHa JUIs 9TOTO peXuMa.

003N L

Bo BropoM npumepe nipecTaBieHsl rpaduKu JaBIeHUs 1 00bEMa
pu VCV ¢ NOCTOSHHBIM MTOTOKOM. TO €CTh OTOK B TEUEHUE BCETO BpE-
MEHHU BJl0Xa He MeHseTcs. /{1 HamIsIAHOCTH peACcTaBUM cebe, Kak Mmop-
IIEHb JIBUKETCS B IIMJIMHAPE C IOCTOSIHHON CKOpOCThIO. [ paduk nmoroka
B 9TOM ClIy4ae uMeeT GopMy MpsIMOYTOIBHUKA (Square).

3
° él

va

ITpumep Ne 3:
Kak 3aBucHuT 1aBjieHHE B IbIXaTeJIbHbIX MYTAX
oT ()opMBI KPUBO# MOTOKA?
Cospemennsle anmaparsl UIBJI ¢ cuctemoli co3nanus moroka 0osee ciox-
HOM, YeM MOpIIeHb B IWINHIpPE, MOTYT obecnieunBars VIBJI ¢ ynpasie-
HUEM 110 00bEéMY ¢ yObIBaromeld (hopMoli KpuBOW MOTOKa. DTa Gopma

A. ToPsYEB
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KpHBOI IIOTOKa MOX0Ka Ha KpuBYyto noroka npu «PCVy». [lo-anrmmiicku
Takas ¢opma KpuBOH MoToka HasbiBaeTcs «descending ramp flow wave-
form». [TocmoTpuTe, Kak MpH 3TOM MEHSIOTCS KPUBBIC NaBICHUS U
00BéMa

VC-CMV Assist- VC-CMV

N
o

t
Flo J\'
/ t
BpeMERHOE OKAO OKIAARIA TPHTTEpa

; f\ Kv\
t

Bsl BUguTE, 4TO B pe3ynabTare N3MEHEHUs KPUBOM NIOTOKA, U3Me-
HWJINCH KpUBbIE IaBlIeHUs U 00bEéMa. DToT BapuanT VCV Ha camoM Jene,
ynpasisieM 1o oToky (flow control), Ho Bo BTOpO# 4acTH KHUTH MBI TIpe-
OYNPEX)Ianu 4TO, MOCKOIbKY 00BbEM — 3TO MPOU3BEACHHUE MTOTOKA Ha
BpeMs BJIOXa, CIIOCOOBI yMpaBJICHHs BIOXOM MO 00BEMY M IO MOTOKY
o0wsemHeHBI IO TIoHsITHEM VCV (volume control ventilation). B pe-
3yJabpTare MPUMEHEHUS YOBIBAIOLIETO MOTOKA ITPU TOM K€ JBIXaTEIbHOM
00béMe, uTo U B ipuMepe Ne 2, TMKOBOE AaBJICHUE B IbIXaTEIbHBIX MYTAX
(PIP) ke, a cpeiHee naBieHUE B JibIxaTeabHbIX MyTax (MAP) Baime.
OOparuTe BHUMaHUE, 4TO BCe KpHBBIE cTanu nmoxoku Ha PCV (mpumep
Ne 1). To, uto npu manHOU Moudukammuu VCV HavanbHAS BEIIMINHA TI0-
TOKa OOJIbIIIe, YeM TPU MOCTOSTHHOM ITOTOKE HE OIAcHO, MOCKOJIbKY Ma-
KCHMaJIbHOE 3HaYeHHE MOTOKA NMPUXOIUTCS Ha HAuajo BAOXa («IIyCTble
NErKuey), a o Mepe 3aroJIHeHUsI IETKUX MMOTOK CHIbKaeTcs. Takoe cooT-

HOIIIEHHE MOTOKAa U 00bEMa BHOJHE (PU3MOJOTHUHO U HE MPUBOJIUT K
OIIaCHOMY IOBBILIEHUIO JIaBJICHUS B JIbIXaTENIbHBIX MYyTAX.
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[Tpumep Ne 4:
«Intermittent positive pressure ventilation» («IPPV») n
«Pressure limited ventilation»

Nwms «IPPV» ucnioneiyer ¢pupma Driger ms pesxkxuma MUBJI ¢ marrepHOM
VC-CMYV (Volume controlled continuous mandatory ventilation) u me-
pexmodeHrneM Ha Bbiox 1o Bpemenu (Time Cycling). [Ipencrapnennas
BaMm cxema cOOTBETCTBYET cxeMaM W3 MHCTPYKLUH K armaparam Cepuu
«Evita». Bropoil BIoX Ha Hameil cxeme HE OTIMYaeTcs OT IEepBOTO,
TOJIBKO TIOSICHEHUS TIEpEeBEICHBI Ha PYCCKUI S3BIK.

Ha cxeme BUIHO, YTO /1aBJIEHUE B JIBIXATEIbHBIX MYTSIX MOBBIIIA-
ercs, moka armapar MIBJI He mocTaBuT npixatenbHbIi 006EM. [ocie Toro,
KaK JIbIXaTeJIbHBIM 00bEM JTOCTABIICH, MOTOK OCTaHABIMUBAETCs. BhImox
HAaYHETCS TOJBKO MOCJE TOTO, KaK 3aKOHUUTCS gpems 60oxa (Tinsp). B
STOT MOMEHT OTKPBIBAETCS KJIaNaH BbIJIoXa. TakuM 00pa3oM, epems 60oxa
JIEJINTCS Ha JIBa OTPE3Ka — 3TO HOMOKOB0E 8peMsl 800Xa N UHCAUPAMOp-
Has naysa. JTO MPEeICTaBICHUE O IBYX COCTABISIOLIUX 8peMenu 600Xa
BaKHO, YTOOBI TOHSTH, KaKk pabortaer ommus «Pmax» umu «Pressure
limity.

A. ToPsYEB
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Paw
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pause naysa lMukoBoe paBnenue
.| .__ . _BRoxa-PP
— PPt [~ [aenexne
nnato PEEP

\_

A3

Tinsp Te BpemABpoxa  BPEMS Bbifoxa
1 AnuTensHOCTE AbIXaTENBHOro
T LMKna
Flow
0 0
Insp. flow MoTok BAoxa
JL JL
NV N

Inspiratory
flow time

=

MoTokoBoe
BpeMA BOXA

WWW.NSICU.RU

128

g



Yacrs 111 Nmena pexxnmon MBJI u ux xapakTepuCTUKH

«Pressure limited ventilation»
Ha ocHOBe pesxknMa «Intermittent positive pressure ventila-
tion» («IPPVy)

Orot Bapuant CMV otHocutcs k rpymme pexxumon Dual Control
Within a Breath. [Ipunnun ynpasnenus — autosetpoint.

HanomunM, crioco6 ynpasnenus Broxom Volume control oGecre-
YHMBAET JIOCTABKY MPEAMUCAHHOTO AbIXaTeIbHOr0 00hEMa. [l anmapara
NBJI neixarensHbI 006EM — 3TO Tienb (target). JlaBieHne B bIXaTelb-
HBIX MyTSAX 3aBUCUT OT COMPOTHUBIICHUS MOTOKY (resistance) W momatiu-
BoctH (compliance), a 00bEM — 3TO Mpow3BEECHNE MMOTOKA HA BpPEMSI.
Arnmnapary UIBJI nocrasiena 3afa4a: JOCTaBUTD JIbIXaTeJIbHBIA 00bEM, HE
npesbimas Pressure limit. EquHCTBEHHOE pellieHne — YMEHBIIUTH IOTOK
U YBEIIMYUTH NOMOKOBOe 8pems 80oxa. B pesynbrare, COKpamaeTcs uH-
CnUpamopHas naysa, Ho 8pems 600Xa He MeHseTcs. JlpIxaTrenbHbIi 00bEM
HE MEHSETCs, Ha CXeME 3TO IUIOMIAb TOJ] KpUBOM MOTOKa, S1=S2.

[IepBeIil BIOX HA NMPUBEACHHON CXEME — HTO TUIIUYHBIM BJIOX
«IPPV» — «Time-triggered, time-cycled, volume controlled CMV». Bo
BpEMsi BTOPOT'O B/I0Xa BKIIOUYeHa onmus Pmax wim Pressure limit. Terneps,
annapatr VBJI, nocturnys naeinenust Pmax, BbIHYK/JI€H YMEHBIIUTD (HO
HE MPEKPaTHTh) MOTOK. Il TOTO, YTOOBI TOCTABUTH TOT K€ JIBIXATENb-
HBIM 00BEM IIpU yMEHbILIEHHOM TOTOKE, anmnapar MBJI yBennuuaet no-
TOKOBOE BpeMmsl Bioxa. [[0TokoBoe BpeMsi B0Xa YBEIUIHBACTCS 33 CUET
YMEHBIICHUS MHCIIMPATOPHOH TMay3bl, a JUIMTENIbHOCTh BIOXa MPU 3TOM
He mensercs. [TonHoe nms pexuma «IPPVy ¢ BkirouenHow onmuenn Pmax
— «Time-triggered, time-cycled, pressure limited dual controlled CMV).

A. ToPsYEB
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Paw HHcmlglga'rngan
WHcnupartopHas yMeHbLMnach
nayaa MukoBoe gaBneHune — |
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3.5. «Inverse Ratio Ventilation», «<IRV»

Taiina umMeHu:

OO6parHoe OTHOIIEHUE JJIUTETLHOCTH BJI0Xa U BBIJIOXA.
OnpenesieHue NOHATUSA:

«IRV» —3T0 pexXuM NPUHYAUTEIBHON BEHTWIISLIUU, IIPU KOTOPOM
MPOIOJKUTEIHHOCTD BJI0Xa OOJIbIIE POIOKUTEIHHOCTH BBIIOXA, BCE
BJIOXM MPUHYAUTENbHBIE (Mmandatory) U 10CTaBIAOTCS € 3aJaHHON Ya-
crotoil. O0b19HO 1O1T «IRV» MOHUMAIOT COOTHOIIICHHE BJIOXA K BBIIOXY
ot 1:1 no 4:1. «<IRV» — 310 «CMV» ¢ 00paTHbIM OTHOIIIEHUEM JIJTUTEIh-
HOCTH Broxa u Bbijoxa. CymiectBytot Ba Bapuanta «IRV»: ¢ ynpasie-
HUEM 110 00BEMY U TIO TIOTOKY.

Onucanue pexknuma.

1. Harrepust UBJI VC-CMYV (Volume controlled continuous
mandatory ventilation) u PC-CMYV (Pressure controlled continuous man-
datory ventilation).

2. YnpagJisieMble MapaMeTPhbl yXKe YKa3aHbI BBIIIE — JIJIST PEKUMA
«IRV» — 9310 00B€M (Volume controlled ventilation) wiu nasnenue (Pre-
ssure controlled ventilation).

3. ®a3oBble NepeMeHHbIe:

3.1. Tpurrep.

Onucanue noHocThio coBnanaet ¢ «CMV» Bo Becex city-
qasx pexxuM «CMV» numeer time-trigger — anmapar VMBJI Gyner
JIeJIaTh BAOXM MO pacnucanuto. Bo MHorux annaparax UBJI B pe-
xume «CMV» ecTb JOTIOTHUTENBHBIN patient trigger, TO €CTh Ia-
IIMEHT MOXXET caM HWHUIMUPOBAaTh BIOX. Yaimie BCero — 3TO
flow-trigger wim pressure-trigger. J{st paboTsI patient trigger BbI-
JeTSIeTCs BPEMEHHOE OKHO JI0 BKITFOUSHHS BJI0XA MO PACTIHCAHHIO.
Brox, "HUIIMUPOBAHHEII NAIIMEHTOM, Ha3bIBatOT assisted breath.
DTOT BIOX HE OTIIMYAETCA 110 JUTUTETBLHOCTH, 00BEMY U TaBICHUIO
ot mandatory breath. HexoTopsie QpupMBI-TPOU3BOAUTENN Ba-
puanT pexxnma «CMV» ¢ BO3MOXKHOCTBIO patient trigger Ha3bI-
BaroT min «Assisted controlled mechanical ventilation», unn
«Assist-control ventilation», umu «A-C», wmm «A/Cy». Jlpyrue
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(bupMbI, HECMOTpPSI Ha HAJIMYKME patient trigger, OCTaBISAIOT UMs
«CMV».

3.2. llpenenbHblie napametrpsl Baoxa (Limit variable).

Omnucanue noyHOCTHIO coBnagaer ¢ «CMVy.

[Ipn ynpasnenun BROXoM 1o AasiaeHuro anmapar MBJI
CTPOTO BBIJEPKUBAET MPEANNCAHHOE JIaBJICHHUE B JIbIXaTEJIbHBIX
MyTAX, T.€. PEJIeN AaBICHUS YXKe 3a7aH 1Mo (pakTy mpUMEHEHHS
JTAHHOTO Crioco0a ynpasieHust B1oxoM. Jlpyrue npezensl He ycTa-
HaBJIMBAIOTCS.

[Ipu ynpaBineHUH BIOXOM MO 00BEMY, YCTAHOBUB OOBEM
BI0Xa, MBI YCTaHOBHIM Volume limit (mpenensHbIii 006EM BIOXA).
Arnmnapar VBJI, ynpasisitomuii BIOXOM «110 00bEMY», HE MOXKET
1ath Oonblle, YeM Mprka3aHo. [Ipu ynpasiaeHun B1oXoM 10 00bEMY,
MO)KHO YCTaHOBHTB ITpe/ieNibHOE 3HauUeHue apieHus (Pressure limit)

3.3. Ilepexrouenue ¢ Baoxa Ha Bb1AoX (Cycle Variab-
les).

ITpu mro6om criocobe ynpasienust Baoxom aist «IRV» ne-
PEKIIIOYEeHHE Ha BBIJOX BBIMOJIHIETCS TOJIBKO 10 Bpemenu (Time
Cycling).

4. Beigox.

[Tapametpsl Bei1oXa onpexnenstores yposaem PEEP u 3a-
TAaHHBIM BpPEeMEHEM BbIZloXa(expiratory time).

5. Ycii0BHBIE IepeMEHHbIE U JIOTHKA YIIPABJICHHS.

Te xe, uto st pexxuma «CMV»: 3TO BpeMEHHOE OKHO,
Korja patient trigger akTUBUPOBAH U €T0 YyBCTBUTEIBHOCTE. Eciin
(if) anmapar MIBJI pacmo3Han qeixaTeIbHY MOTBITKY MaldeHTa
— 10 (then) Bxmouaetcs Baox. Eciu (if) anmapar BJI ue pacnos-
HaJl IbIXaTeJIbHYI0 MOMNBITKY NalUeHTa — TO (then) BIOX BKJIIOYA-
€TCsl TI0 pacmucaHuto (time-trigger).

6. IIpunuun ynpasJjenus — setpoint

Jlpyrue umMeHa pe:xxuma
1. «Pressure Control Inverse Ratio Ventilation» («PCIRV»)
2. «Inverse Ratio Pressure Control Ventilationy» («IRPCV»)
3. «Volume Control Inverse Ratio Ventilation» («VCIRV»)
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Pe3rome:

«Volume Control Inverse Ratio Ventilation» («VCIRV») TpyaHo
aJlarTUPOBaTh K JIbIXaTeJIbHOM aKTUBHOCTH IallEHTa, TpedyeTcs rumep-
BEHTWJISILMSL JUIs1 €€ MTOJJaBJICHUS WM JIOTIOJIHUTEIbHAS Celalusl.
Haubonee gacro npumensiercs pexxum «Pressure Control Inverse Ratio
Ventilation» («PCIRV»).
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3.6. «Pressure cycled ventilation»

Taiina umMeHu:
PexxuM ¢ nepexitoueHreM ¢ BAOXa Ha BBIJIOX MPU JOCTHKEHUU
IIOPOTOBOTO YPOBHS /1aBJICHUSI.
OnpenesieHue MOHATUSA:
[Ipu Havane Baoxa anmnapar MBJI HaunHaeT noBBIIATE JaBICHUE
B JIBIXaTEJIbHBIX MyTSX, a PU JOCTHKEHUU YPOBHS JABJICHUS, COOTBET-
ctBytoniero Cycling pressure nepexiirouaercs Ha BbIJIOX.
Onucanue pexknuma.
1. Harrepn UBJI — PC-CSV (Pressure controlled continuous
spontaneous ventilation).
2. Ynpasasiemblii napametp 1715 pexxuma «Pressure cycled ven-
tilation» enuHCTBEHHBIN — 3TO NaBieHue (Pressure controlled ven-
tilation)
3. da3oBble epeMeHHbIe:
3.1. Tpurrep.
B pexume «Pressure cycled ventilation» Bcerga ucrnosns-
3yeTcsl TOJIbKO patient trigger, TO €cThb MalMeHT caM HaYMHAET
BaoX. Yarie Bcero 3To pressure-trigger.
3.2. lIpeneanbHbie napametrpsl Baoxa (Limit variable).
[Ipn ynpasnenun BRoxoM 1o aasiaeHuro anmapar MBJI
CTPOTO BBIIEPKUBAET MPEANNCAHHOE JIaBJICHHUE B JIbIXaTEIIbHbIX
MyTAX, T.€. PENeN JAaBICHUS YXKe 3a7aH 1Mo (PaKTy MpUMEHEHHS
JTAHHOTO CrI0c0o0a yIpaBieHusl BAoXoM. Jlpyrue npezensl He ycTa-
HaBJIMBAIOTCS
3.3. llepexkarouenne ¢ Boxa Ha BbIAoX (Cycle Vari-
ables). B pexume «Pressure cycled ventilation» nepexiitouenue
C BJIOXA Ha BBIJOX BBINOJIHAETCS MO AABJICHUIO
4. Beigox.
[Tapametpsl Bei10Xa onpenenstores yposHem PEEP.
5. YC/I0BHBIX NEPEeMEHHBIX HET
6. IIpunuun ynpasJjenus — setpoint
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Jlpyrue umeHa pe:xxuma
«IIpecc-nuKkanueckast BEHTUIISALUS
Otiauume ot pe:xkumoB «CPAP» u «Spontaneous»:

B sTHX pexxumax Bo BpeMs B/10Xa JIaBJIEHHE B JbIXAaTEIIbHBIX MYTAX
octaetcst Ha ypoBHe baseline pressure. IIpu «Pressure cycled ventila-
tion» Bo Bpemst Biroxa anmnapar VBJI monHuMaeT naBieHue B IbIXaTellb-
HBIX IyTSAX A0 IPEANUCAHHOIO YPOBHS M Cpa3y IEpEeKIYacTCs Ha
BBIJIOX.

Otinumne ot pe:xknMma «Pressure support ventilation»:

B pexxume «PSV» nepekitoueHne ¢ B1oxa Ha BbIJI0X BBITOIHSETCS
«110 motoky» (flow cycling), mosToMy npu TOM k€ YpOBHE JAaBICHUS HA
Broxe npu «PSV» Bollle cpeiHee 1aBlIeHNUE BJI0Xa, BIOX JUIMHHEE, a Ha
rpaduke JaBlIE€HUs €CTh IUIATO.

I'paguk naBiaenus

Pressure cycled Ventilation

A

P
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3.7. «Pressure support ventilation» «PSV»

Taiina umMeHu:

Bentwisinus ¢ noanepxkoi nasieHneM. CI0BO «IOAJIEPKKa»
(support) o3nauaer, yto annapar MBJI noaepkxuBaeT CHOHTaHHBINA BIOX
MalUeHTa.

OnpenesieHue MOHATUSA:

B pexume «PSV» annapar UBJI B oTBeT Ha AbIXaTeiabHYIO I0-
MBITKY MAI[MEHTa I0IHUMAET JIaBJICHUE B JAbIXaTEJIbHOM KOHTYpE J10 Ipeji-
MIMCAaHHOT'O YPOBHSI, IOAJIEP’KUBAET AABJICHHUE B/10Xa HA 3a/JaHHOM YPOBHE
B TEUEHHE BCEro BJIOXA U NEPEKIIUAETCs Ha BBIJOX NPU YMEHBUICHUU
MOTOKA JI0 YCTaHOBJIEHHOTO ypoBHs. B pexxume «PSV» Bce BIOXH CIIOH-
TaHHbIE (HAYaThl ¥ 3aBEPILLIEHBI TAIUEHTOM).

Onucanue pexuma

1. Harrepn UBJI: PC-CSYV Pressure controlled continuous spon-
taneous ventilation.

2. YnpaBasieMblii napametp ais pexxuma «PSV» enuncTBen-

HBIM — 310 naBienue (Pressure controlled ventilation)

3. da3oBble epeMeHHbIe.

3.1. Tpurrep.

B pexume «PSV» Bcerma ucnoib3yeTcs TOIbKO patient
trigger, TO €CTh NALMEHT caM HauWHaeT BAoX. Yaie Bcero ato
flow-trigger nnm pressure-trigger. Ha anmapare Driager Babylog
ucnonb3yercs volume trigger.

3.2. lIpenenbHblie napametrpsl Baoxa (Limit variable).

[Ipn ynpasnenun BAoxoM 1o aasiaeHuro anmapar MBJI
CTPOTO BBIJEPKUBAET MPEANNUCAHHOE JIaBJICHHUE B JIBIXaTEIbHBIX
MyTAX, T.€. PN JAaBICHHUS YXKe 3a7aH M0 (PaKTy MpUMEHEHHS
JaHHOTO crioco0a yrpasieHus BIoOXoM. Jpyrue npeiensl He ycTa-
HaBJIMBAIOTCS.

3.3. Ilepexmrouenne ¢ Baoxa Ha Bbiox (Cycle Variab-
les). B pexume «PSV» nepexitoueHue ¢ Bl1oxa Ha BbIJIOX BBIIOJI-
Hsercs «11o motoky» (flow cycling). IToTok HauMHAETCS C BBICOKUX
3HAYEHUH U CHMIKAETCs 10 AKCroHeHTe. [lepekitoueHue ¢ Broxa
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Ha BBIJIOX MPOUCXOAUT MPHU 3HAYUTEIBHOM CHMKEHUH IOTOKA.
OOBIYHO MOPOT EPEKITIOYCHHUS C BI0Xa Ha BBIJIOX COCTABISIET 25%
oT MakcumaibHoro noroka. Cosnarenu anmapatoB UBJI ycrana-
BJIMBAIOT MTOPOT MEPEKIIIOYEHHSI C BI0Xa HA BBIJOX «I10 ITOTOKY»
BBIIIIE HYJIS JUIS TOTO, YTOOBI HE JIOIYCTUTh HECOPa3MEPHOIO Y-
JMHEHUS BpeMEHH B0Xa. JTO MO3BOJISET N30€XKAaTh IECHHXPOHU-
3anmu. Ha HekoTopsix Monensx anmnaparoB UBJI mpexycmorpena
BO3MOKHOCTb KOPPEKLIUY ITOPOTOBOIO 3HAYEHUS IOTOKA.

JlonoJIHMTEIbHBIE NapaMeTpPbl IEPeKJNYEeHHUs Ha
BBIIOX — 3TO BPEMs | IaBJIeHHE. DTO CIETAHO 1Jisi 0€301MacHOCTH
nanueHTa. B OonpIIMHCTBE CiIy4yaeB 3T apaMeTphl IPOIUCAHBI
B MporpamMmmHoM obecnieueHuu annaparta BJI u npu HacTpoiike
pexuMa ycTaHaBIMBalOTCs apromarnuecku. [Ipu «PSVy» makcu-
MaJbHOE BO3MO)KHOE BpEMs BJI0Xa OOBIYHO HE MPEBBIIIAET 3 ce-
KyH/1bl. OT0 no3BoJsieT annapary MBJI nepekitouaTsbest Ha BBIAOX
€CJIM KPUTEPHIl epeKIIIoueHus 110 IOTKY He paboraer. [1pu 3Ha-
YUTENbHBIX yTeukax (Macounas MBJI unu TpyOku 6e3 repmeTu-
3UPYIOIINX MaHXETOK) IMOPOT NEPEKIIIOYEHHSI IO TOTOKY MOXKET
ObITH AoBezieH 10 5 L/min u tpynHogoctmxuM. [lepexmouenne
10 JABJICHUIO MPOUCXOUT, €CIIH JABJICHHUE B JIbIXaTEIIbHOM KOH-
Type MPEBBICUT YCTaHOBJICHHBIN yPOBEHb NOAJIEPKKH Ha 1,5 MOap
4. BeIgox.

[Tapametpsl Bei1oXa onpenenstores yposaem PEEP.
5. Ycii0BHBIE IEpEeMEHHBIE.

VYCII0BHBIMH [TEPEMEHHBIMU SIBJISIOTCS JONOJHUTEIbHBIE
IapaMeTphl MEPEKITIOUEHUS Ha BBIJIOX
6. IIpunuun ynpasJjenus — setpoint

JApyrue uMeHa pexxuma:

DN AW~

. «Inspiratory assist» («[A»).

. «Inspiratory pressure support» («IPS»).

. «Spontaneous pressure support» («SPSy»).

. «Inspiratory flow assist» («I[FA»).

. «Assisted spontaneous breathing» («ASB»)
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HeoOxonqumasi pemapka.

Ha nexoropeix anmaparax WBJI (manpumep «PB7200») pexum
«PSV» ycranasnuBaercs nocine Bkitodenus «CPAPy. Ha manenu ynpas-
JICHUs arrapara FOpUT CBETOAMO, OKAa3bIBAOLIHIM, YTO aKTHBU3UPOBAH
«CPAPy». Ecnu He 3ameTuTh CUTHAJ cBeToAroaa «Pressure support ony,
MOYKHO ITOJ{yMaTh, YTO NAIUEHT yXe NEPEBEICH Ha CIOHTAHHOE JIbIXaHHE.
Pe3rome:

Takum oOpazom, B pexnme «PSV» vactora npixaHuid, JUIMTEINb-
HOCTb BJ1I0Xa U JIbIXaT€JIbHbIN 00bEM ONpENENsoTCs AbIXaTeIbHON aK-
TUBHOCTHIO nManueHta. [lo onpenenenuto Bce Broxu B pexume «PSVy»
CaMOCTOSITENIbHBIE (Spontaneous), 0JJHAKO, TOCKOJIbBKY MHCIIUPATOPHOE
JIaBJIEHUE BBIIIE YPOBHS baseline pressure, Bce BIOXH BBITIOIHIIOTCS C
MOJIJIEPXKKOM JaBieHueM (pressure supported).

Orinumne ot pe:xkuma «CPAP»:

B «CPAP» B0 BpeMs BAoOxa JaBJI€HHE B JAbIXaTEIbHBIX MYyTAX
octaetcst Ha ypoBHe baseline pressure. [Ipu «PSV» Bo Bpems Bioxa ar-
napatr BJI nogHuMaer naBiieHHe B JbIXATENBHBIX IYTAX 10 MPEAIUCAH-
HOTO YPOBHS U MOAJIEP>)KUBAET J0 Hayajia BbIAOXA.

IIpumep Ne 1:

«PSV» na annaparax ¢pupmsbl Driger HasbiBaeTcs

«Assisted spontaneous breathing» («<ASB»)

1. YcranaBnuBaroT ypoBeHb «CPAP». DTO 3HaUuT, 4TO €ciy MHCIHpA-
TOpHasl MOTbITKA NAI[eHTa ciadast U He paclio3HaHa TPUITEPOM arrapara
NBJI, Brox Oyzner npoucxoauth kak B «CPAP».
2. YcraHaBIMBalOT YpOBEHb JaBieHus noxanaepxkku Baoxa. (PASB) To
€CTb, 10 Kakoro ypoBHs annapar VIBJI noqHuMer gaBineHue B 1bIXaTeib-
HBIX MyTAX MMalUEHTa, KOI1a CpaboTaeT TPUITED.
3. YcTaHaBIMBAIOT YYyBCTBUTENBHOCTh Flow-trigger (mMOTOKOBOTO
TpUrTepa).
4. Ha anmaparax cepuu EVITA ecTb 1on0OMHUTENBHBIN TpUTTED, CpadaThI-
BaIOIIUH 110 00bEMY (/17151 B3pOCHbIX — 25 miut juist aereit 12mi). UyBcTBU-
TEIBHOCTb TOIO TPUITEpa MOCTOSHHASA, OH BKJIIOYEH B YIIPABIISIOLLYIO
IIPOTpaMMy.
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5. YcTaHaBIMBAKOT CKOPOCTh JOCTHKEHHUS YPOBHSI JaBICHUS OAICPKKHI
(Ot 64 mmmucexyHa 1o 2 cexyHz.). [lo-anrumiicku HaswiBaeTcs Time
ramp* win Tramp. YeMm BbIlIe CKOPOCTH (MEHBIIIE BPEMSI), TEM Kpyde
rpaduk naBneHus. Ecam ycTraHOBI€Ha BbICOKAsl CKOPOCTh NOAbEMA, arll-
napat MBJI HauMHaeT noanep:KKy B/10Xa BBICOKMM ITMKOBBIM ITOTOKOM.
J1y1st TOro, 4TOOBI CKOPOCTH MOABEMA JaBICHUS ObLJIa HEOOJIBIIION, a Tpa-
¢uk maBneHus nojoruM, anmnapar MBJI ais moguepkku Broxa MCIIONb-
3yeT MEHBIIUH MTOTOK.

BbICTPbIV MOOLEM OABNEHUSA MEQNEHHLIV NOABLEM OABNEHUS
P fasI rise slow rise
/| ﬂ‘
(3 27
S [N t
TrRamp TRamp TRamp

AR )
T

Co0TBETCTBEHHO, YEM MEHBIIIE TIOTOK, TEM OOJIbIlIEE YCUIINE TIPUKIIAIbI-
BAET MAalMEHT, YTOOBI BIOXHYThH TOT ke 00BbEM. BricTpoe nocTmxenne
IIPEINMCAaHHOTO YPOBHsI JaBJIEHUS MOAJEPKKU Has3biBaeTcs fast rise, a
MenIeHHoe — slow rise.

6. Ha anmaparax VBJI cepun EVITA notok 3ajaercsi aBTOMaTuueCcKu B
COOTBETCTBUH C YCTAaHOBJICHHBIM BpeMeHeM Tramp v MHCIIHPATOPHBIM
YCUJIMEM TALMEHTA.

7. JUi1 TPEHUPOBKU JIBIXATEIbHOM MYCKYJIATyphl ITAIIUEHTA B XOJ€ MOJ-
TOTOBKM K Ipekpamenuto MBJI ucnonap3yroT nNOCTENEHHOE CHUKEHUE
JABJICHUS NOJIEPKKHU U yBennueHue Tramp.

*TlepeBosi aHIMICKOTO CJIOBA FAMP — HAKJIOHHAS IIOCKOCTh COEMHSAIONIAs IBE TOPH-
30HTaJIbHBIE TIOBEpXHOCTH. [IpH paccMoTpeHnu rpadukoB JaBiaeHUs] 3TOT TEPMUH UC-
MOJIB3YIOT [Tl Ha3BaHUs HAKJIOHHOTO oTpe3ka. Ha mpeictaBieHHOM rpaduKe JaBiICHUS

Ramp — 9TO OTPE30K KpHBOﬁ, OIHUCHIBAIONICH U3MEHEHUE JIaBJICHUS Ipu nepexoac ¢

HUXHETO YPOBHA JaBJICHUA Ha BerHHfl.
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[IpuBoguMas HMKe cxeMa M3 MHCTpPYKUMH K anmaparam WBJI cepumn
EVITA noka3biBaeT ycIOBHOE JieJieHHE BIoXa Ha JBe ¢a3bl. B mepBoit
¢aze gocTuraercs JaBjIeHUE MOAIEPHKKH, a BO BTOPOI MOAIEPIKKA JUTUTCS
710 CHIDKeHHS TOTOKa 10 25%. JlnutensHoCTh iepBoii ¢a3el — Tramp.

Paw
Phase
I [l
PAsSB
CPAP mumiet ...
i E >t

Havano Bgoxa ; KoHel BAoxa
Insp. ' : '
Flow ' >

A max. 4 s :

25 % Insp.Flow
-t
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8. Ilognepkka BoXa MpekpamiaeTcs 1 HaYMHAETCS BBIAOX:

- KOIJ1a IIOTOK CHUXkaeTcs 10 25% 0T MaKCMMaJIbHOIO

- €CJIM BpeMsI BJIoXa MPEBBICUT 4cek

- €CJIM MMallUSHT caM HAYHET BBIIOX

BTOPOH U TPETHIA CTIOCOOBI MPEKPAIICHHS BIOXA «aBAPHITHBIE», U ITPH UX
TPOEKpaTHOM MOBTOPEHMHU BKJItOYaeTcsl TpeBora. [Ipu npaBuiabHBIX Ha-
CTpOMKax peKuMma 1 XOpOoUlel CHHXPOHU3AINY IEPEKIIIOYEHNE Ha BBIJIOX
BBITIOJIHSETCSI 110 TIOTOKY.

IIpumep Ne 2:
«Pressure support ventilation» Ha annmaparax
Servo-i u Servo-s pupmst MAQUET

Ha anmmaparax Servo-i u Servo-s ¢pupmet MAQUET 3T0T peskumM Ha3bI-
Baetcst «PSV» «Pressure support ventilation», kak Ha OOJBIIUHCTBE CO-
BpeMeHHBIX anmnaparos MBJI.
Ha nanenu ynpasnenus annapara o0o3HaueH kak «Pressure support/
CPAP»
1. YcranaBnusator ypoBeHb «PEEPY.
2. YcTaHaBIMBAIOT YPOBEHb JABJICHUSI MOJJEPHKKU BJIOXa OT
yposusi PEEP. (PS above PEEP) To ecTb, 10 Kakoro ypoBHs ari-
napar VBJI nogHuMeET naBieHHE B JbIXaTEIbHBIX MYyTAX Ia-
LIUEHTA, KOI/1a CpaboTaeT TPUITED.
3. YcTaHaBIuBarOT 4yBCTBUTEIBHOCTE TpHUrrepa. [Iponssoaurenu
armaparoB Servo-i u Servo-s pekomenaytot Flow-trigger (moro-
KOBBII Tpurrep). Ha 3Tux anmaparax ycTaHaBIMBaIOT YyBCTBU-
TEJIBbHOCTh MOTOKOBOTO TPUITEpa B IMPOIEHTaX OT 0a30BOTO
notoka (flow by). [IpexycmMoTpeHa BO3MOXKHOCTh HCITOB30BAHHS
Tpurrepa cpabaThIBArOIIEro MO JaBICHHUIO, YyBCTBUTEIBHOCTD B
cm H20.
4. YcraHaBIIMBaIOT CKOPOCTH JIOCTH)KEHUS YPOBHS JaBJICHUS 1101
nepxku. [To anmuiicku Ha3biBaeTcs Inspiratory rise time. Yem
BBIIIIE CKOPOCTH (MEHBIIE BPEMs), TeM Kpyde rpaduK JaBICHHS.
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Ecnu ycranoBiieHa BbICOKasi CKOPOCTh NoabEMA, annapar MBJI
HAUYMHACT MOAJEPKKY BAOXA BBICOKMM IMKOBBIM ITOTOKOM. J[is
TOTO YTOOBI CKOPOCTH MOIABEMA JTABJICHUS ObLIIa MEHBIIIE YBEIIU-
yyBatoT Inspiratory rise time (BpeMst JOCTHKEHUS YPOBHS J1aB-
neHus noasepkku). Kax v B mpeapltyiiemM npumepe, Bpad 3a/1aeT
anmnapary BpeMEHHOM OTPe30K B CEKyHJax™, a armapar cam ycTa-
HABJIMBACT BEJIMYMHY [TOTOKA JIJIS BHIITOJIHEHUS II0CTABICHHOM 3a-
Jlauu.

5. Ilopnep:xka BIoXa MpeKpamacTcs 1 HaYMHAETCS BbIJIOX:

— KOTZla IOTOK CHMIKAETCS J0 3aJaHHOIO YPOBHS B IIPOLIEHTAX
OT MaKCUMaJIbHOTO

— €CJIM BpeMsl BJIoXa MPEBBICUT 2,5 CeK /I B3pOCbIX U 1,5 cex
JUISL IeTen

— €CJIM JaBJICHHE Ha BIOXE MPEBBICUT IPaHUIly alarm (TpeBora)

— €CJIM JIaBJICHUE Ha BJI0XE IIPEBBICUT 3aJaHHOE JJaBJICHUE IO/~
nepxku Ha 3 cm H20 win 10% oT MakcuMalibHOM BETUYHHBI T10-
TOKa

— €CJIM MallMEHT caM HAa4YHET BBIJOX
Bce crocoObl npekpaliieHus: B1oxa, KpoMe MepBOro «aBapuil-
Hble». [Ipu nMpaBWIBHBIX HACTPOHMKAX PEXUMa U XOPOILIEH CHUH-
XPOHHU3ALUU NEPEKIIOYCHNE HA BBIJIOX BBIITOJIHAETCS IO IIOTOKY.
Ha stux anmaparax MBJI BennunHa nmoToka Juisi EPEKIIOYEHUS
Ha BBIJIOX B MPOIIEHTAaX OT MAaKCHMaJbHOTO MOXKET OBITh yCTa-
HoBiieHa oT 70% 10 10%. ITpu HacTpolike «110 yMOIYaHHIO) all-
napar 3a1aét 30%.

* Inspiratory rise time na anmaparax Servo 3anaércs B cek B pexumax «Pressure su-
pport/CPAP», «Volume support» u «Bi-vent», a B «kPCV» kax % OT JUIUTETLHOCTH
JIBIXaTeJILHOTO IHKJIA.
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IIpumep Ne 3:
Pexum «Pressure support ventilation»
Ha annaparax «Puritan Bennet»

Ammapar UBJI «Puritan Bennet 7200» — BeTepan, paboTaroriuii Bo
MHOTUX KJIMHHUKAX, XOTS y’Ke CHAT ¢ IPou3BoJCcTBa. Pexxnm «Pressure su-
pport ventilation» MO)XHO aKTUBHPOBaTh KaK JIOMOJIHUTEIbHYIO OIIUIO
pu BKIOUEHHOM pexxume «CPAP». JlaBnenue noiiepskKu BKIIIOYAETCs
yepes pressure trigger wiu flow trigger. [lepexitoueHne Ha BbIOX POUC-
XOJIUT TIPH CHIDKEHHH MOTOKA 710 5 JI/MuH. Bpad MoXeT HacTpanBaTh TOIHKO
YYBCTBUTEIBHOCTb TPUITEPA, BETMUNHY JaBIeHUs noanepkku u PEEP.

Ha anmaparax BJI «Puritan Bennet» 740, 760 u 840 «Pressure
support ventilation» npencraBiieH Ha MaHeNIN yIIpaBiICHUsS! KaK OT/EIb-
HbIH pexxuM. Tpurreps! — pressure u flow. CkopocTs niepexojia ¢ ypoBHs
PEEP nHa ypoBeHb JaBiIeHUs TIOJICPKKHU 3aTaETCsI ¢ MOMOIIBIO KA du-
ueHTa uiam MHokuTens (factor), BelpakeHHOTO B npoueHTax. [lo-aH-
rmiicku HaseiBaeTcs PS Rise Time Factor nnu Flow acceleration factor
(yckopeHwue 1moToka). [TaBHOE 3alOMHUTh, YeM OOJbIIe 3TOT K03 du-
IUEHT, TeM Kpyue MoabEéM KpuBo# naBieHusi. Beidbop ot 1% g0 100%.
[Tpu HacTpoiike pexuma anmapat npeanaraeT Beiopars 50%. B uHCTpyK-
un K «PB-840» Ha pycckoM si3bike 3TOT K03 pHUIIMEHT Ha3BaH TaK: «npo-
yenm epemenu pocmay. Toxe kpacuso. [lepexiroueHne Ha BbII0OX MOKHO
3a/1aTh IPU CHIKEHUU TT0TOKa OT 1% 10 80% OT MakcumanbHOTrO. Amma-
pat npejyiaraet Beiopats 25%.

Pe3rome:

Pexxum VBJT «PSV» xopoio nepenocutces nanpentamu. [lnpoxo
UCTIONB3YETCS B XO/I€ MPEKPAIIEHHs PECTIUPATOPHON MOIACPKKH (Wea-
ning). Ba)xHO MOMHUTB, YTO €CJIM PEKUM HACTPOEH XOPOIIIO, TAITUEHT I10-
Jy4aeT 1esieBOoi AbIXaTeJbHbIH 00bEM.

Ecnu He M3MEHUTH HACTPOMKHM pEXHMMa, KOTJ]a aKTUBHOCTD Ta-
IIUEHTA PacTeT U HHCIIMPATOPHOE YCUIIHE YBEINIHBACTCS, armapar Oyier
OKa3bIBaTh N30BITOYHYIO TIOAJEPAKKY, UYTO MOXKET MTPUBOIUTH K HEOTIPAB-
JTAHHOMY YBEJIMUEHUIO JBIXaTeIbHOTO 00bhéMa. CiiecTBHeM OyIeT ru-
MEPBEHTHIISIIIUS U YTHETEHUE JIBIXaTEIbHOTO IIEHTPA.
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VYpoBeHb NMOIJEPHKKHU JOJIKEH OBITH YBEIUYEH, KOT/a MAallUEHT
YTOMIIIETCS M MHCIIUPATOPHOE YCUIIME CHHMYKAETCS, U €CJIM PACTET CO-
IIPOTHUBIICHUE JbIXaTEJIbHBIX IIyTEH MIIM CHUKACTCSI KOMIUIAWHC.
[IpaBunpHas ycTaHOBKA ypPOBHSI TPEBOT 10 ABIXATEIbHOMY U MUHYTHOMY
00BbEMaM MO3BOJIHUT BOBPEMsI BBITIOIHUTH KOPPEKIIUIO HACTPOEK PeKMMA.

Ba:xno! [lus 6e3onacnoit UBJI B pexunme «PS» y manmenra
A0JIZKHA OBITH COXPaHHON (PyHKUHMS ABIXaTeJbHOTO HeHTpa!
IHockoJIbKY MBI 10JIKHBI OBITH TOTOBBI K YXYALLICHHIO COCTOSIHUS,
He npeHeOperaiiTe onuuei «apnoe ventilation»!
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3.8. «Intermittent Mandatory Ventilation», «IMV» n
«Synchronized Intermittent Mandatory Ventilation»,
«SIMV)»

Taitna nmenu «Intermittent Mandatory Ventilation»:
«TepeMekKarolascs NPUHYAUTEIbHAs BEHTUISIUA» — 3TO BapUaHT CO-
IJ1aCOBaHUs BIOXOB, IPU KOTOPOM NPUHYAUTEIbHBIE BJOXH UYEPETYIOTCS
C caMOCTOATENbHBIMU. B maHHOM ciyyae (pupMbI-IPOU3BOAUTEIH B Ka-
yecTBe MMeHHU pexxnMa MBJI ncnonb3oBanu Ha3BaHME crioco0a coraco-
BaHUS B/IOXOB.
OnpenesieHue MOHATUSA:

«Intermittent mandatory ventilation» («IMV») —3to pexum NUBJI,
MIPU KOTOPOM arrapar BBITOIHIET MPUHYAUTENbHbIE (mandatory) BIOXU
C MPENNUCaHHON YacToTol, Kak npu «CMVy», a B HHTepBajgax MexIy
MIPUHYIUTEIBHBIMH BJIOXaMH IMALIUEHT MOXKET JbIIIATh CAMOCTOSATENBHO.
Pexum «IMV)» no3Bosisiet Brimcath crioHTaHHOe Jpixanue B «CMVy. Oto
notpeboBano nepeoe ciaoBo HazBauus «CMV»y «continuousy (TOCTOSH-
HBII) 3aMEHUTH Ha «intermittent» (mepeMeKaronIuiics).

Onncanne pesKUMOB.
1. ITarrepust UBJI.

Jl7st Toro, yToOBI onucanue pexunmMa «IMV» ObLT0 TOTHBIM,
YKa3bIBAIOT MATTEPHBI IPUHYIUTEIHHBIX U CTIOHTAHHBIX BIOXOB, B
pesyJbTare YeThlpe BapuaHTa:

- VC-IMV + CPAP

- VC-IMV + PC-CSV

- PC-IMV + CPAP

- PC-IMV + PC-CSV
2. Ynpapisiemble apaMeTpbl.

Crioco0 ympaBlieHUs 0Jis1 NPUHYOUMETbHBIX 800X08 — TIO
00BéMy (volume controlled) mm o manenuto (pressure controlled).

Crioco0 ympaBieHus 051 CHOHMAHHBIX 8600X06 — TIO J1aB-
nenuto (pressure controlled), kak mpu «Pressure support ventila-
tion» mm kxak npu «CPAP», xorna annapar MIBJI He nmoBeimaer
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JIaBJICHUE B JABIXATENbHBIX My TSIX IPU BIOXE, a MOAJEPKUBAET HA
MMOCTOSTHHOM ypoBHE, cooTBercTByromeM PEEP (Baseline pre-
ssure).

3. da3oBble epeMeHHbIe.

3.1. Tpurrep.

s npunyoumenvuvix (mandatory) BIOXOB B PEKHUME
«IMV» ucnonesyercs time-trigger — annapat VBJI nenaet Bnoxu
10 pacnucanuio. B Tom ciydae, eciau s IpUHYAUTENbHBIX (man-
datory) BIOXOB eCTh JONMOJTHUTENBHBIN patient trigger, U MarueHT
MOXKET caM MHHUIMUPOBATh BIOX, nepen abOpesuarypoit IMV
crout OykBa «S» (synchronized),- moiydaercst «SIMV». O6 3Tom
pEeXMME HUXKE.

s cnonmannwix 600x06 BCETa UCTIONIb3YETCs TOIBKO pa-
tient trigger, TO €CTh MaIMEHT caM HAYMHAET BJIOX.

3.2. llpenenbHblie napametrpsl Baoxa (Limit variable).

s npunyoumenbHbix 600X08:

[Ipu ynpasnenuu BAOXOM 1O AasieHuro anmapar MBJI
CTPOIO BBIIEPKUBAET MPEANNCAHHOE JABJICHHUE B JIbIXaTECIIbHBIX
MYTAX, TO €CTh MpeJie JaBIeHHs y)Ke 3a7aH 1o (akTy mpuMeHe-
HUS IaHHOTO crioco0a ynpasieHus BAoXoM. J[pyrue npenessl He
YCTaHABIIMBAOTCS.

[Tpu ynpaBiieHUH BAOXOM IO 00BEMY, yCTAaHOBUB 00BEM
BOXa, Mbl ycTaHoBuIu Volume limit (mpenenbHbI 00BEM
Broxa). Annapar VUBJI, ynpapnsromuil B1oXoM «0 00bEMY»
HE MOXKET J1aTh 00Jjblle, ueM npuka3zano. CoBpeMeHHbIe anma-
patel UBJI npu ynpasneHuu BIOXOM 10 00BbEMY, MO3BOJSIOT
yCTaHOBUTH TpeJeNbHOe 3HaueHue napineHus (Pressure limit
niu Pmax).

Ilpu cnowmannvix 600xax YNpPaBICHUE BBIOIHACTCS
TOJIBKO 110 AaBiieHuto u annapar MBJI crporo BelaepkuBaeT npes-
MUCAHHOE JAaBJICHHE B JbIXaTEeIbHBIX MYTAX, TAKUM 00pa3oM Ipe-
JieNl JaBlIEHUs YXKe 3aJaH 1o (akTy NPUMEHEHHUs JaHHOTO
crnioco0a yrpasieHus BIoXoM. Jlpyrue npenensl 051 CHOHMAaHHbIX
800X06 HE yCTAHABIINBAIOTCS.
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3.3. llepexiiouenne ¢ Broxa Ha Bb1ox (Cycle Variables).

s npunyoumenvHulx 600X08:

[Tpu ynpaBieHUH BIOXOM IO JIABJICHHIO MEPEKITIOUCHUE
BoimosHsieTcs o Bpemenu (Time Cycling).

[Tpu ynpaBneHU# BJOXOM 1O 00bEMY MEPEKIIIOUEHUE BBI-
nonasieTcst o Bpemenu (Time Cycling) wim o 00sémy (Volume
Cycling).

s cnonmannwix 600x06 TEPEKIIIOUEHUE C BAOXa Ha
BBIJIOX BBIMIONHSIETCS 10 T0TOKY (flow cycling) nnu mo naBme-
Huto(pressure cycling).

4. BeIgox.

[TapameTpsl BeiioXa onpenensatorcs ypoBuem PEEP.

5. Ycii0BHBIE IepeMEHHbIE U JIOTHKA YIIPABJICHHS.

VYCn0BHOM NMEPEMEHHON SBISETCS BPEMs, ONPEAEIISIONIEe nepe-
KITIOUEHHE MEX/Iy CTIOHTaHHBIMH (patient-triggered) u mpuHyIH-
TenbHBIMU (machine-triggered) Broxamu.

6. Ilpunuun ynpasJjenus — setpoint.

Jlpyrue umMeHa pe:xuma

«Intermittent demand ventilation» («IDV»)

Pe3rome: B pesynbrare uCnonb30BaHUs CIIOHTAHHBIX U IPUHYAUTEIbHBIX
BJIOXOB B OJTHOM pE€XHME BEHTWISALUHU MOSIBUIIACh BO3MOKHOCTH IJIABHO
nepexoauTh u3 «CMV» B «Pressure support ventilation» u B «CPAP».

«IMV» — 3TO yHUBEpCAIbHBIA PEeXUM BEHTUJISIIMU, CITOCOOHBIHI
tpanchopmuposatscs B «CMVy, B «Pressure support ventilation» u B
«CPAP».

Ecnn y nmanuenTa HeT CIIOHTAHHOM JBIXaTEIbHON aKTHUBHOCTH,
«IMV» npespamaercs B «CMV». To jxe camoe NpoucXoIuT, €Clid TPUT-
rep annapara MIBJI He pacrno3Haér apIxarenbHbIe MOMBITKY MalMEeHTA.

Ecnu ycTaHOBUTB 4acTOTy NPUHYAUTENBHBIX BIOXOB = 0, «IMV)»
npeBpariaetcs B «Pressure support ventilation», ecii OTMEHUTD TOJI-
TepKKY BIOXOB («pressure support off»), To B «CPAP».
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«Synchronized Intermittent Mandatory Ventilation» («SIMV»)
TaiiHa uMeHM:

«CHHXpOHN3UPOBAHHAS TIEPEMEKAIOLIASICS TPUHYAUTEIbHAs BEHTH-
JISLASD) — HTO BAPUAHT COMIACOBAHUS BIIOXOB, IIPY KOTOPOM IIPUHYIUTENIBHBIC
BIOXU YEpEIyIOTCS C CaMOCTOATENbHBIMU. «CHHXPOHU3UPOBAHHASD) —
3HAUYUT, YTO NIPUHYANUTEIILHBIE BIOXHU BKIIFOUAKOTCS B OTBET HA JIbIXATEIbHYIO
TIOTIBITKY ITAIIUEHTA.

OnpenesieHue NOHATHSA:

«Synchronized Intermittent mandatory ventilation» («SIMV») —
910 pexxum MBJI mpu KOTOpOM amnmapar BbINOJIHSAET NPUHYAUTEIbHbIE
(mandatory) BOX¥ ¢ peAMMCaHHON YacTOTOH, Kak mpu «CMV», a B UH-
TepBajlax MeXAy NPUHYIUTEIbHBIMU BJOXaMH MMAIIMEHT MOXKET JbIIIATh
caMocCTOATEIBHO. PexxuM «SIMVy mo3BOIIsIET BIUCATh CIIOHTAHHOE JIbI-
xanue B «CMV». O1o norpedoBaio 3aMEHUTH CI0BO «continuousy (To-
CTOSIHHBIN) Ha «intermittent» (mepemeskatormiicst). «SIMV» otnudaercs
oT «IMV» TeM, 4To i1 IPUHYAUTENBHBIX BJOXOB €CTh JOIOJIHUTEIbHbII
patient trigger, TO €CTh MALIUEHT MOXKET caM MHMIIMUPOBATh MPUHYIU-
TenbHbIH (mandatory) Baox. J{ist BKIIFOUEHHUS! IPUHYAUTELHOTO BIOXA C
MIOMOIIBIO patient trigger BBIIENSIETCsS BPEMEHHOE OKHO TIepe]] BKIII0Ue-
HUEM BJI0Xa Mo pacnucanuio. B pexxume «SIMV» B ToM cityyae, eciiu uH-
CIIUPATOPHOE YCHJIME MAlUMEHTA «IOMajgaeT B OKHO», anmapar MBJI
JieNaeT MPUHYIAUTEIbHBIN BIOX B OTBET HA JbIXaTEIbHYIO IOMBITKY I1a-
nueHTa. Ecii «B OKHO HUYETO He nomnajaaery, annapar BJI nenaer npu-
HYIUTEIbHBIN BIOX IO pacnucaHuio. Eciu MHCIIHpPATOPHOE yCUiIue
MalMEeHTa «HE MOMAaJaeT B OKHO», annapar MBJI naér nauueHty Bo3-
MOXHOCTb CJI€JIaTh CIIOHTAHHBIN BJI0X. B HacTosdilee Bpemsi Bce COBpe-
MeHHbIe anmnapatsl IBJI umerot pexxum «SIMVy, kinaccuueckuiit «IMVy»
MOKHO BCTPETUTh TOJIBKO Ha HEOHATaJIbHBIX anmnaparax MBJIL

Onucanue peKUMOB.
1. ITarrepust UBJI.
B «SIMV» 1e xe, uto u B «IMV». Jlns TOr0o, 4T0O0BI OMKCaHUE
pexxnmMa 0bu10 NMONHBIM, 4711 «SIM V) yka3pIBatoT narTepHsl pu-
HYJIUTEIBHBIX U CIIOHTAHHBIX BJIOXOB, B PE3Yy/IbTATE YETHIPE Ba-
pHaHTa.
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- VC-IMV + CPAP

- VC-IMV + PC-CSV

- PC-IMV + CPAP

- PC-IMV + PC-CSV

2. Ynpasasiemble napametpbl B «SIMV) te ke, uto u B «IMV».

Crioco0 ynpaBleHUS 0151 NPUHYOUMENbHBIX 800X08 — TI0
00BéMy (volume controlled) uinu mo naBneHuro (pressure con-
trolled).

Crioco6 ynpaBieHus 0711 CHOHMAHHBIX 800X08, — TIO 1aB-
nenuto (pressure controlled), kak mpu «Pressure support ventila-
tion» i kxak npu «CPAP», xorna anmapar MIBJI He nmoBeimaer
TaBJICHHUE B JBIXaTEIbHBIX MYTAX MPU BIOXE, a MOIJICPKUBACT HA
MOCTOSTHHOM ypoBHE, cooTBercTByromeM PEEP (Baseline pre-
ssure).

3. da3oBble epeMeHHbIe

3.1. Tpurrep:

s npunyoumenvuvix (mandatory) BIOXOB B PEKHUME
«SIMV» ucnonb3yercst time-trigger — anmapar MBJI gemaer
BJIOXH IO pacniicanuio. Kpome Toro, st npuHYIUTEIBHBIX (Man-
datory) BIOXOB eCTh JONMOJTHUTENBHBIN patient trigger, U MarueHT
MOXKET caM MHHUIIMMPOBATh BAOX. Patient trigger anis mpuHyIH-
TEJBHBIX BIOXOB aKTUBEH TOJIBKO B KOPOTKUH BPEMEHHOM HHTEp-
BaJl («BPEMEHHOE OKHO»), IMepe] BKJIOYEHUEM BJIOXa IO
pacnucaHuro.

s cnonmannvlx 600X068 BCETAA UCIIONb3YETCS TOJIBKO
patient trigger, TO €CTh TAIUSHT CaM HAYWHAET BJIOX.

3.2. lIpeaennubie napametTpsl Baoxa (Limit variable) B
«SIMV» Te ke, uto u B «IMV»

s npunyoumenvholx 600xo6: I1pu ynpaBieHUN BIOXOM
110 pasienuto anmnapar MIBJI ctporo Beliep:kuBaeT IpeaucaHHoe
JaBJICHHUE B JIBIXATEIbHBIX MYTAX, TO €CTh MPEIEH JIABICHUS yKe
3aj71a” 10 (pakTy MPUMEHEHUS JAHHOTO CII0Co0a yIpaBIeHHs BIIO-
XxoM. Jpyrue npeziensl He yCTaHABIUBAIOTCS.

[Ipu ynpaBieHun BIOXOM MO 00bEMY, YCTAHOBUB 00BEM
BJIOXa, MbI ycTaHOBWIIM Volume limit (peenbHblii 00bEM BI10Xa).
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Amnmnapar VBJI, ynpapastoniuii B1oXoM «110 00bEMY», HE MOKET
nath OonbIe, yeM npukazaHo. CoBpemennsie anmaparst UBJI npu
YIpaBJICHUHU BAOXOM IO 00bEMY, MO3BOJISIOT YCTAHOBUTH Ipe-
nenpHOE 3HaueHue AaneHus (Pressure limit wim Pmax)

Ilpu cnommanmneix 6doxax YNPABIECHUE BBIIOJHAETCS
TOJIBKO 1O JaBiieHuto, U anmapar MBJI cTporo Belaep:xuBaer
IIPEIUCAaHHOE JIaBJICHHE B JIbIXaTEIbHBIX MyTAX. Takum 00pa3zom
IIPEJIeNT TaBJICHUS YiKe 3aJ1aH 10 (PaKTy MPUMEHEHUs JaHHOTO CIIO-
co0a ympaBieHHs BAOXOM. Jpyrue npeneinsl 012 CnOHMAHHbIX
600X06 HE yCTAHABIUBAIOTCS.

3.3. Ilepexrouenue ¢ Baoxa Ha Bb1A0X (Cycle Variab-
les) B «SIMV» Takoe xe, kak u B «IMV».

s npunyoumenvHulx 8600X08:

[Ipu ynpaBieHUN BIOXOM IO JAaBIECHUIO MEPEKIIOUECHUE
BoimosHsieTcs o BpemenH (Time Cycling).

[Ipu ynpaBieHuu B1OXOM 10 00bEMY MEPEKITIOUEHUE BbI-
nonHsieTcst o Bpemenu (Time Cycling) wim o 00sémy (Volume
Cycling).

Mna cnonmannvlx 600x06 NEPEKIIOYEHUE C BAOXa Ha
BBIJIOX BBIMIONHSIETCS M0 TOoTOKY (flow cycling) nnu mo naBme-
Huto(pressure cycling).

4. Beigox.
[TapameTpsl Beiioxa onpenensatorcs ypoBaem PEEP.

5. Ycii0BHBIE IepeMEHHbIE U JIOTHKA YIIPABJICHHS.
VYcnoBHOUM nepeMeHHOU sBiIsieTcs BpeMs omnpezensoniee: 1)
KAKOW BJIOX IOCJEAYET 3a MHCIIMPATOPHOM IMOIBITKOM ITallMeHTa
CHIOHTAHHBIN WM NPUHYIUTEIbHBIN, 2) MEPEKIIOUEHUE MEXKIY
CIIOHTaHHBIMU (patient-triggered) M MPUHYIUTENBHBIMU (Mac-
hine-triggered) Bnoxamu.
6. Ilpunuun ynpasJjenus — setpoint.

Jlpyrue umMeHa pe:xxuma
«Intermittent demand ventilation» («IDV»)
«Intermittent mandatory ventilation» («IMV»), unorna ¢pupmsi-
IIPOU3BOAMUTEHN HE MUUIYT OYKBY «S»
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Pesrome: [1o Hamemy MHEHMIO, pexxuM «SIMVy» — HacTosuii meaesp B
UCKYCCTBE BEHTWISAIMU Jerkux. Eciu 61 HaMm (aBTOpaM mocoOusi) cka-
3anu: «B Bamem oTaeneHuH peaHuManuu Teneps oyayT annapatsl MBJI
C €IMHCTBEHHBIM PEXUMOM BEHTHIIALUNY». MBbl Ob1 oTBeTHIM: «Ecnu 310
«SIMV» — mbI cornacHbl!». JleCTBUTENBHO, YHUBEPCAIBHOCTD 3TOTO pe-
XKuMa, BKITrodaromero B cedst «CMVy» «PSVy» u « CPAP», mo3BomsieT ocy-
HIECTBIATh 000N  ypOBEHb  pECNHUpPATOPHON  HOAAEPKKH U
CUHXPOHU3UPOBaTh padoty amnmapara UBJI ¢ nprxarenbHOM aKTHBHOCTBIO
MalAEHTA.

ITpumepNel:

[TpunynurensHbie (mandatory) BIOXH BBITIOJIHSIOTCS C 3aaHHOM
gacToTol (1mo pacnucannto). Crioco0 yrnpaBiaeHHs BJOXOM — I10 JIaBlie-
Huto (pressure control). [lepekirouenne Ha BBIIOX — 110 BpEMEHH (time
cycling). Ecnu apIxarenbHasi MOTBITKA MAIIMEHTa COBIAIaeT CO BPEMEHEM
NPUHYIUTEIHEHOTO BI0XA, TOT BOX HA3BIBAIOT CHHXPOHU3UPOBAHHBIN
WM BcrioMorarennbHbIH (assisted). Bmoxu mandatory u assisted (synchro-
nized) oTIMYarOTCS TONBKO TpurrepoM. HeoOXoauMo moOHUMATh, YTO
BCrioMorarenbHbIi (assisted umu synchronized) B1ox, 1Mo JUIMTENBHOCTH,
(dbopme KpHUBBIX U CIIOCOOY MEPEKITIOUEHHSI Ha BBIIOX SBIISETCS IPUHY/IU-
TenbHBIM (mandatory). B maHHOM mpumepe Mexay NpUHYIUTEeTbHBIMA
BJI0XaMU TanueHT AbuT B CPAP.
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ITpumep Ne2 :

[TpunynurensHbie (mandatory) BIOXH BBITIOIHSIOTCS € 3aaHHOM
gacToTol (1mo pacnucanuto). Croco0 yrnpaBieHHs BIOXOM — IO JIaBlie-
Huto (pressure control). [lepekirouenne Ha BBIAOX — 110 BpeMEHH (time
cycling). Ecnu gpIxarenbHasi MOTBITKA MAI[MEHTa COBIAIaeT CO BpEMEHEM
MPUHYAUTEIBHOTO BJ10Xa, 3TOT BJOX Ha3bIBAIOT CUHXPOHU3UPOBAHHBIN
WM BerioMoratennbHbIi (assisted). Bmoxu mandatory u assisted otiu-
4aroTcs TOJIbKO Tpurrepom. Heo6xonrnMo noHumarh, 4To BCIIOMOTaTellb-
HbIH (assisted mm synchronized) BIox 1mo JuimTensHOCTH, (OPME KPUBBIX
U crioco0y MepeKIIOYeHUs Ha BBIJIOX SIBISIETCS MPUHYIUTEIBHBIM (man-
datory). B nanHOM mpuMepe MexIy NPUHYAUTEIHHBIMU BIOXaMHU Ma-
mueHT apimutT B «PSVy. Ilpunynurtensaeie (mandatory) Bmoxu
OTJIMYAIOTCA OT BI0X0B «PSV) naBieHueM, MOTOKOM, 00bEMOM U CIIOCO-
OoM TepekIrodeHusI Ha BBIZIOX. B «PSV) mepexiroueHne Ha BBIOX — I10
notoky. IIpu paccmorpenun storo pexxuma SIMV maBHOe He yTaTh Su-
pport u assist.
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ITpumep Ne3:

[Tpunynurensubie (mandatory) BIOXH BBITIOJIHSIOTCS € 3aJaHHOM
gacToTol (1o pacnucanuto). Crioco0 ynpaBieHUs! BJOXOM — 0 00bEMY
(volume control). TTepexmrouenre Ha BBIIOX — 0 00bEéMY (Volume cyc-
ling). Ecniu nprxarenpHasi MOMBITKA MAIIMEHTa COBIAAET CO BPEMEHEM
NPUHYIUTEIHFHOTO BI0XA, TOT BOX HA3BIBAIOT CHHXPOHU3UPOBAHHBIN
WM BeTioMoraTenbHbIi (assisted nimn synchronized). Bgoxu mandatory u
assisted oTaMyYaroTCA TOIBKO TpUrrepoM. HeoOXoauMo moHUMATh, 4TO
BcrioMorarenbHbIH (assisted nim synchronized) Baox, mo Bpemenu, hopme
KPHBBIX M CTIOCO0Y EPEKITIOYECHUS Ha BBIJIOX SIBISETCS MPUHYAUTEIEHBIM
(mandatory). B nanHoM mpuMepe MeXy TPHUHYIUTEIbHBIMHA BIOXaMHU
nanuent aeimut B CPAP.
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«IMV» u «SIMV» §3.8
[Tpumep Ne 4:

[Tpunynurenshbie (mandatory) BIOXH BBIOJIHSIOTCS € 33aHHOM
gacToTol (1o pacnucanuto). Crioco0 ynpaBieHus: BIOXOM — M0 00bEMY
(volume control). IlepexroueHne Ha BBIOX — 10 00BEMY (Volume cyc-
ling). Ecnu nprxarenpHasi MOMBITKA MAIIMEHTa COBIAAET CO BPEMEHEM
NPUHYIUTEIHFHOTO BI0XA, TOT BOX HA3BIBAIOT CHHXPOHU3UPOBAHHBIN
WIIH BeTioMoraTenbHbIi (assisted umn synchronized). Bnoxu mandatory u
assisted oTnmyYaroTCA TOIBKO TpUrrepoM. HeoOXoauMo moHUMaTh, 4To
BCrioMorarenbHbIi (assisted niau synchronized) Box mo JmTenbsHOCTH,
(bopme KpHUBBIX U CITOCOOY MEPEKITIOUEHHSI Ha BBIIOX SBISETCS IPUHY/IU-
TenbHBIM (mandatory). B maHHOM mpumepe Mexay NPUHYIUTETbHBIMU
BJIOXaMHU ManueHT AbIHUT B «PSVy. Ilpunynurensubie (mandatory)
BIOXU OTIIMYAIOTCS OT BAOXOB «PSV) nmaBnenuem, motokoM, 00bEMOM 1
criocoOoM nepekiiroueHus Ha Bei1oX. B «PSVy nepexitouenue Ha BbII0X
o motoky. OcoObeHHOCTRIO 3TOTO BapuanTa SIMV sBisieTcs To, 4TO TpH-
HY/IUTENIbHBIC BIOXHU YIPABIsIeMbI 110 00BEMY, a BIoxu «PSVy» — 1o gaB-
nenuto. [Ipu paccmorpenun storo pexxuma SIMV rmaBHoe He myTaTh
support u assist.
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ITpumep Ne 5:

Bce, xax B mpumMepe Ne 4, Ho m3MeHIIach popmMa KpUBO IOTOKA JUTS TIPH-
HYAUTEIbHBIX, CHHXPOHU3UPOBAHHBIX BIOXOB (HUCXOSALINI TUII BMECTO
psIMOyroJibHOTO). B pesynsrare, nonyunnu Bapuant VC-SIMV+PSV, o
CBOMM IapameTpaM oueHb noxoxuii Ha PC-SIMV+PSV (mpumep Ne 2).

[Tpumep Ne 6:
[IpuBoaum uetsipe BapuanTa «SIMV», noctynHsle Ha anmnapare
EVITA-4 Driger.
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«IMV» u «SIMV» §3.8

[TpunynuTenbHble BOOXH ynpasisiemsl 1o 00béMy (VC) nepexintoueHue
Ha BBIJIOX 110 BpeMeHH (time-cycle). CrioHTaHHBIE BIOXHU B IIEPBOM CITy-
yae «CPAP», Bo Bropom «PSV».

Korna Bkarouena onnpst Pmax wnu Pressure limited ventilation, Bo3-
HUKAIOT ellle JBa BapuaHTa «SIMVy:

Bxuttouenue ommnu «AutoFlow» no6asmnser eme n8a Bapuanta «SIMVy.
006 «AutoFlow» oTnenbHas 11aBa BIEpEIH.
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3.9. CnoHTaHHoOE AbIXaHUE€ HA NBYX YPOBHSAX 1aBJICHUSI.

DTa U TpH MOCIETYIOIINE IIaBbl pacCKaxyT o pexxnmax MBJI, obec-
MIEYMBAIOIIUX BO3MOKHOCTb CIIOHTAHHOTI'O JIBIXaHUs IIOOYEPEAHO Ha JBYX
YPOBHSIX IOCTOSTHHOTO JIaBJICHNUS B JAbIXaTeIbHBIX MyTsIX. B Ha3BaHuu ecth
BHYTpPEHHEE IIPOTUBOPEUHE: €CIIU JIABJICHUE B JBIXATECIIbHBIX IYTAX I10-
CTOSIHHOE, T10 OIIPEACIICHUI0, OHO JTOJKHO IOAJIEPKUBATHCS HA OJHOM
ypoBHe. [IpotuBopeune paspemaer gpemsa. 1Ipu HACTPOMKE I3THX PEXKU-
MOB 33JIal0TCs [IBa YPOBHs IOCTOSIHHOTO JABJIEHHS U JBa IIOCIEI0Ba-
TEJIbHO YePEAyIOIINXCs BPEMEHHBIX HHTEpBasa. Pe:XKUMbI, ONIMCaHHBIE B
9TOM pa3Jierie KHUTH, OTVIMYAI0TCs IPYT OT JIpyra:

CooTHoIlIEHHEM JUIUTENBHOCTH UHTEPBAJIOB, KOTJIA UCIIOJIB3YETCS BEPX-
HUW 1 HWKHUN YPOBHHU JIaBIICHUS.

CreneHplo NOIEPKKU CIIOHTAHHOTO JbIXaHUS MallUEHTa.

Hanuunem cunxponuzanuu padots! annapara MIBJI ¢ npixarenbHoil ak-
TUBHOCTBIO ITALIUEHTA.

[ToMrMO NpUHIMNNANBHBIX OTAMYUN ITUX PEKUMOB, HA KOJIUYeE-
CTBO Ha3BaHUWU MOBIUsIA OPEHOBas MOTUTHKA (HUPM-TIPOU3BOAUTENCH
anmmapatoB MBJI. ®upma «Respironicsy, CeuanIn3upyomascs Ha BbI-
IIyCKe anmnaparos 1 HenHBasuBHoM MBJI 11 nomaninero uenosiab3oBa-
HUs, 3apeructpupoBana Ha3zBanue pexuma MBJI «BiPAP» («Bilevel
positive airway pressure»). [lo cymectBy «BiPAP» sto «PSV» ¢ PEEP.
Ocob6ennocteio «BiPAP» ot ¢upmer «Respironicsy sSBIseTCS YHHKAIb-
Hasi CHCTeMa TPUTTEPa M MEPEKITIOUEHUS C BI0Xa Ha BBIJOX. (WWW.respi-
ronics.com). EcrecTBeHHO, TipeACTaBUTENN (HUPMBI 3apETUCTPUPOBAIIN
aBTOPCTBO Ha CBOIO BEJIMKOJIECTIHYIO pa3paboTky. B 310 sxe Bpems ¢pupma
Dréger yxe npexncrasisuia Ha MUPOBOM pbiHKe amnmaparsl BJI cepun
«Evita» ocHamennsie pexxumom «BIPAPy («Biphasic positive airway pre-
ssure»). B pesynbrare, pupma Driger Toxxe 3apeructpupoBaia rnpasa Ha
cBO€ Ha3BaHue pexuMa. [loce 3Toro ocransHble GUPMBI-TIPOU3BOAUTETN
anmnaparos VMBJI BelllycKkarOT Ha MUPOBOM PBIHOK JIByXYpPOBHEBBIE pPe-
KHUMBI 1101 pa3HBIMH Ha3BaHUSAMU. OOLIUM TOCTOSTHUEM OCTaJIaCh TOIBKO
ab0peBmarypa «APRV» («Airway pressure release ventilationy).
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NMena 3TuX peKUMOB:

1) nmeHa, npuHaIeKanme Gupmam:
1.1. «Biphasic positive airway pressure» («BIPAP») Driager
1.2 «Duo-PAP» Hamilton Galileo
1.3 «<ARPV/ Biphasic» Viasys Avea
1.4 «BiVENT» «Bi-venty MAQUET Servo-s, Servo-i
1.5 «Bilevel» Puritan Bennett 840
1.6 «SPAP» E-Vent Inspiration LS

2) uMeHa, JIOCTYITHbIE BCEM:
2.1 «Airway pressure release ventilation» («<APRV»)
2.2 «Intermittent CPAP».
2.3 «CPAP with release».

Warnning! IIpenynpexnenue!
[Toxoxkne Ha3BaHusA — pasHble pexumbl MBJL

@upma Respironics, crienuanu3upyomasics Ha BBITyCKE anmaparoB JIs
HenHBazuBHON MBJI 11 moManiHero ucroyib30BaHusl, TOKE UCIIOIb3YET
ab6pesuarypy BUITAIL Ot Ha3zBanus pexxuma pupmsl Drager [www.dra-
eger-medical.com] oTMgaeT ToMpKO HanMcaHue BTOpoit OykBbl: « BIPAP
(«Biphasic positive airway pressure») y ¢upmsl Driger u «BiPAP» («Bi-
level positive airway pressure») y ¢upmbsl Respironics [www.respiro-
nics.com]. Ha3Banue pexxuma UBJI «VPAP» («Variable positive airway
pressure»), Mo CyIIeCTBY oueHb moxoxero Ha «BiPAP» npunanmexur
¢dupme ResMed [www.resmed.com] Tak:ke BBITTYCKAIOIIEH armaparsl 1J1s He-
nnBazuBHoM MIBJI u neuenus cunipoma aruos Bo cHe. CiieyeT MOMHUT,
U1t 0003HAYECHNUST BEPXHETO M HU)KHETO YPOBHEH aBlIeHHS Ha ammaparax
Ui HeuHBa3uBHOUM MIBJI ucnomnb3yrorcs Te e abOopeBuaTypsl, YTO MpU
ycTaHOBKe peskuMoB ¢ 1ByMs1 ypoBHsiMU CPAP. Oto IPAP (inspiratory po-
sitive airway pressure) u EPAP (expiratory positive airway pressure).

HUcrtopus Bonpoca: «BIPAP», «KAPRV» u «BiPAP».
«BIPAP». [lepBoe onmcanue pexxuma «BIPAPy («Biphasic posi-
tive airway pressure»), kak pexkuma MBIl Ha 0CHOBE TIEPEKITIOUCHIUS
Mexay nByms ypoBusimu CPAP cnenano npogeccopom H.Benzer B1988

WWW.NSICU.RU — 158



Yacrs 111 Nmena pexxnmon MBJI u ux xapakTepuCTUKH

roxay, a ¢1989 romga ¢upma Driager Beimyckaet ammaparsl UBJI cepun
«Evitay, ocHameHnHbsie 3TUM pexumoM. HasBanue pexunma «BIPAP»
SBIISIETCS 3apETUCTPUPOBAHHOM TOProBoii Mapkoii pupmer Driager. I'nas-
HOW 3a/1aueii pa3pabOTIYMKOB ATOTO pekUMa ObLITIO COXPAHCHHUE CITIOHTAH-
HOM JIbIXaTeNbHOM akTUBHOCTH nauuenTa Ha BJI u ananTanus paboTsl
anmapara K NalueHTy 0e3 MCIIoNIb30BaHMs cefaluu. B pesynbrare ObLa
co3nan pexxum UBJI, kotopsiit MoxkHo onucars kak PC-CMV (Pressure
controlled continuous mandatory ventilation) ¢ BO3MOXHOCTBIO CITOH-
TAHHOTO JIbIXaHHs B TEYEHHE BCETO ABIXATEIBHOIO IIMKIIA.

«APRV». C 1987 rona my0nuKyroTcsl pe3yibTaTbl HCIOIb30BaHUS
HoBoro pexxuma MBJI «APRV» («Airway pressure release ventilationy).
Otu padots! BeimonHeHb! J.Downs u M.Stock B CILIA B compyxkecTBe C
eBpomneiickoii rpymnmoii H.Benzer. L{enbto paboTel ObUI0 COXpaHUTH JO-
CTOWHCTBA PEXKHUMOB C YUTHHEHHOH (a3oii Bnoxa («IR-PCVy), ynyumms
ananraunuio padotsl annapara VMIBJI k nanuenTty. To ecTs, npu npuMeHe-
Hun «APRV» ynaércs ynep:xuBarh JIETKHE MMallMEHTa B MAaKCUMAaJIbHO
«OTKPBITOM» COCTOSIHUM 0€3 ncnoibp30Banus cenanuu. Kak u npu cosna-
Huu pexnma «BIPAPy, kirouoM K pemeHuto 3Toi 3aauu OblIO coXpa-
HEHUE CIIOHTAHHOM JbIXaTeJIbHOM aKTUBHOCTH y nanueHta Ha MBJI. B
HaCTOsIIIIee BpeMsl BIIOJHE KOppekTHOE orpeaenenne «APRVy» —3to «IR-
PCV» («Inverse Ratio Pressure Control Ventilation») ¢ BO3MOKHOCTBIO
CIIOHTAHHOTO JIbIXaHMsI B TEYEHHUE BCETO JbIXAaTEIbHOTO IUKIIA.

Pestome no nosoxny «BIPAP» u «APRV»:

«APRV» — 510 Bapuant «BIPAP» ¢ cooTHOIIEHHEM IITUTENHFHOCTH (ha3bl
CPAP high x nmurensaoctr azsr CPAP low 1:1 u 6onbe.

«BiPAP» «BiPAP» («Bilevel positive airway pressure») OT
¢upmer Respironics [www.respironics.com]. Xodercs cka3arb: «B oro-
poxe Oy3uHa, a B Kuese naapka». /o 1989 Ha ppIHKe NpOCTHIX anmapaTroB
JUIsL TIpoBeJieHUs] HenHBa3uBHOM MBJI B JoMaliHUX yCIIOBUSX TIPH Jieue-
uuu XOBJI u sleep apnoe ObLTH TIpeICTABIICHBI YCTPOHCTBA CO3IAIOIIUE
CPAP. CootserctBenHo abopeBuatypa «CPAP» B 3T0 Bpems Obuia u3-
BECTHA U MOHATHA IIUPOKOMY KPYTy MAIlMEHTOB U UX POACTBEHHUKOB. B
1989 romy hupma «Respironicsy mepBoii BhIIILIA HA PHIHOK alliapaTroB He-
nHBazuBHOM MBJI 11 ToManHero nenoap30BaHus CO CBOMM BApUAHTOM
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«PSV» uepe3 npixatenbHyro macky. Mcxoast U3 3agad BHEOpEHHS Ha
PBIHOK HOBOTO TPOJAYKTa, UCIONb3Ysl CPOPMHUPOBABIINKCA CIPOC Ha
«CPAP», nazpanne «BiPAP» («Bilevel positive airway pressure») ObLI10
3aperHCTPUPOBAHO KaK aBTOPCKasi COOCTBEHHOCTH (hprupMbl «Respironicsy.
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3.10. «BIPAP» «Biphasic positive airway pressure» ot
¢pupmsl Driger

Taiina umMeHu:

JIByx(ha3zHOE MMOTOKHUTEITHHOE JaBJICHNE B BIXaTeNbHBIX MyTsX. [Ipownc-
XOJUT uepesioBaHNe (a3bl BEHICOKOTO JABICHHS B ABIXAaTEIbHBIX Iy TSIX C
(da3oit HU3KOTO JTaBIICHUSI.

OnpenesieHue NOHATUSA:

B pyxoBozactBax ot pupmbl Driger 0ObIYHO JaroTcs cpasy JiBa Ompese-
JICHUSL:

1.«BIPAP» — 3T0 pexuM CHOHTaHHOM BEHTHJISILIMU Ha JIByX YPOBHSX
CPAP c niepekiitoueHUEM € OJTHOTO YPOBHS JaBJICHUsS Ha JIPYroi uepes
3aJlaHHbIE BPEMEHHbIE UHTEPBAJIBL.

2. «BIPAP» — 3t0 «Pressure control ventilation» ¢ BO3MOXHOCTBIO CITOH-
TaHHOTO JBbIXaHHS B TE€UEHHME BCETO JbIXaTeIbHOIrO IMKIA. IHBIMU ci10-
BaMU — CIIOHTAHHOE JIbIXaHHE, COBMEIIECHHOE CO CTAHAAPTHBIM PEXKUMOM
«PCV».

B Hacrosiiee BpeMsi CyIecTBYeT HECKOIBKO MoAU(UKALIUI peskuma, Of1-
HaKo, OOIINM SBJISIETCS TO, UTO 3ajaHbl 1Ba ypoBH: (level) mocrossHHOTO
nasnenus: Bepxuuit yposenb (CPAP high) u nwknuit (CPAP low), u nBa
BpeMeHHBIX nHTepBana ((hassr) (time high u time low). [Ipyroe Ha3Banue
BPEMEHHBIX MHTEPBAJIOB — inspiratory time u expiratory time.
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Hazpanus HuxHero ypoBHsi CPAP
- «CPAP low»
- «<PEEP/CPAP»
- «Baseline pressure»
- «Positive end-expiratory pressure» («<PEEP»).
- «End-expiratory pressure» («<EEP»).
- «Expiratory positive airway pressure» («EPAP»).

Hazpanus Bepxuero ypoHsi CPAP
- «CPAP high»
- «Inspiratory positive airway pressure» («IPAP»).

Hcnonp3oBanue TepMHHA «inspiratory time» B KadecTBE Ha3BaHUS
¢assr «time high» u «expiratory time» Bmecto «time low» MHOTHX cOU-
BAET C TOJIKY, TOCKOJIbKY BO BpeMs KaXI01 (ha3bl MOXKET COCTOSITCS He-
CKOJIBKO CaMOCTOSITEIIbHBIX BIOXOB M BBIIOXOB. MBI CUUTaeM TEPMHHBI
«time high» n «time low» Hanbonee KOppPEKTHHIMH, OTHAKO, TPOCHM OBITh
TOTOBBIMH K TOMY, YTO MHOTHE aBTOPHI HCIIONB3YIOT «inspiratory time» u
«expiratory timey.

CpaBuute «CPAP» u « BIPAP».

P
CPAP

t

[Ipencrasere cebe: ycranonineH yposenb CPAP. Uepes kopoTkuii otpe-
30K BPEMEHH Bpad MEHSIET YPOBEHbD JIaBICHUsI, 3aT€M BO3BPAIIAETCS K HC-
XOTHOMY YPOBHIO W JENAeT 3TH MEPEeKITIOUEHUs] C OInpeneaeéHHON
MePUOMYHOCTEIO. [[Be yepenyromuxcs (assl 1 1Ba ypoBHS JaBieHus. B
pexume «BIPAP» stu nepexntouenus nenaet annapar MBJL.
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B pexxume «BIPAP» cioHTaHHOE JBIXaHHE BO3MOXKHO Ha 000MX YPOBHSIX
JABJICHMs. B 3aBUCHMOCTH OT 33]1a41 U KIIMHUYECKOW CUTYyalluH, Bpad Me-
HSIET JUIUTENILHOCTD U COOTHOIICHUE (a3, U YPOBHU JABIICHHUS.

Hampumep, tak:
VYBennueHa JUIUTEIbHOCTh
da3zer «CPAP highy.

Wi tax:
VYBennueH yposenb «CPAP
low».

Wnm Tak:
VYkopouena ¢aza «CPAP
high».

YuusepcajabHoCTh pexuma «BIPAP»

Ecnn makcumansHO ymnpo-
CTUTH 3ajJlauy, MOXHO CKa-
3aTb, YTO MpU JOOOM
pexume PPV Brox npowuc-
xoauT, koraa armapar MBJI
MIOBBILIAET JIaBJICHUE B JIbl-
XarenpHbIX NyTax. Hanpu-
Mep, Kak mpu Pressure
controled ventilation.

Ucknouenuem  gBisgeTcs
«CPAP». Korma mamuent
JieJTaeT CIOHTAHHBIN BJIOX,
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«Biphasic positive airway pressure» ot pupmbl Drager §3.10

OH CO37aET OTPULIATEIILHOE 1aBIICHUE B IPYAHOM KJIETKe, a annapar MBJI
noAACPKUBACT HpeI[HI/IcaHHI)If/i YPOBCHb HAABJICHHA B AbIXATCJIbHBIX
My TAX.

P| Boox | l I |

PEEPICPAP (Baseline)
BbIOOX

' : ;
! t

~—

Flow

BOOX 'BbigoX! | |

AKTHBHBIA KJIallaH BbIJI0XA

Coznanue pexuma «BIPAPy cTano Bo3MOXHO Mociie BHEAPEHUS
B mpakTtuky MBJI «akTuBHOTO KIiIamaHa BeIIOXa» (Active expiratory
valve). DTOT kamaH OTIWYAEeTCsl OT MPOCTOTO KIIamaHa BBI0Xa, pado-
TAFOIIETO TI0 MPHUHIINITY J1a/HeT (MM OTKPBIT, WIH 3aKPHIT). AKTUBHBIN
KJIaniaH BBIZI0XA C JICKTPOHHBIM YIPABICHUEM MTO3BOJISET MAIIUCHTY JbI-
1aTh CIOHTaHHO Ha Jito6oM ypoBHe CPAP. Cucrema yrnpaBiieHus Kiarna-
HOM, MEHSISI COIPOTHBIICHHE BBIJOXY, OOCCIEUYHBACT IOCTOSHHOE
MPEIMTUCAaHHOE JABJICHUE B IBIXaTeIIbHBIX MYTSAX B TEUCHUE BCETO 3a/1aH-
HOTO BPEMEHHOTO WHTEpBaJa.
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CxeMa, nipuBeieHHasl HUXKE, TOKa3biBaeT, kak «BIPAP» oObequnser B
cebe cBoiicTBa nmpuHynuTenbHoi MBIl ¢ ynpaBieHneM no 1aBieHUIo 1
BO3MOYKHOCTb CIIOHTAHHOTO bIXaHus B pesxxnume «CPAP».

Takum oOpazom, pexum «BIPAP» moxer BCE: OT MOTHOTO 3aMEICHUS
(YHKITUU BHEIIHETO JBIXaHHs O MUHUMAJILHOUW MOIEPKKH CITIOHTaH-
HOTO JIbIXaHUS.

Ecnn y manueHTa mojHOCTbIO OTCYTCTBYET JbIXaTeabHasi aKTHB-
HOoCTh, «BIPAPY» Heotnmnunm ot PC-CMV.

Ecnu nipu sTom time high, 6onpme uem time low, «BIPAP» nipe-
Bpamaercs B «IR-PCV», nockonabKy BIOX IJIMHHEE BBIIOXA.

Ecnn nanueHT coxpaHsieT CIOHTAaHHOE JbIXaHHWE TOJIBKO Ha HUXK-
HeM ypoBHe naBieHus, «BIPAP» neornuuum ot PC-SIMV+CPAP.
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«Biphasic positive airway pressure» ot pupmbl Drager §3.10

Ecny namueHT coxpaHsAeT CIIOHTAaHHOE JbIXaHWE U HAa BEPXHEM U
Ha HIWKHEM ypoBHe jaBienusi, « BIPAP» nokasbiBaeT cBo€ HICTUHHOE JIUIIO.

Ecny yCTaHOBUTH OIMHAKOBOE 3HAUYEHHE BEPXHErO0 M HUKHEIO
nasienuns, « BIPAP» npespamaercs B « CPAP».

Bapuantom «BIPAP» siBisiercst pexxum «APRV», «Airway pressure re-
lease ventilation». B aTom pexxume umuTenbHOCTH (hasbl inspiratory time
wi time high npeBsimaer AmuTensHOCTH Gas3bl BeIOXA (€Xpiratory time
uam time low).
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Ecnu y nanmenTa nmoymasieHa ApIxareiabHas akTHBHOCTh, Ha TpaguKe 3TOT
pexumM He oinuuM oT «IR-PCVy, «Inverse Ratio Pressure Control Ven-
tilationy.

J1i1s1 TOro, 4TOOBI MPEIOTBPATUTh KOH(IIUKT ManueHTa c anmnaparom MBJI,
pexum «BIPAPy Obu1 10110JIHEH BO3MOKHOCTBIO CHHXPOHU3AINH TIEpe-
KitoueHus: Mexay ypoBHaMu CPAP ¢ npixaTenbHOM aKTMBHOCTBIO Ia-
nueHTa. CoBpemenHass Monupukanus pexuma «BIPAP» ot dupmb
Driger umeer nsa Tpurrepa. OuH TpUTTep CUHXPOHUZUPYET MEPEXO]T C
HIDKHETO YPOBHS Ha BEPXHMI, @ BTOPOU — C BEPXHEro Ha HIKHUM. [l pa-
OOTBI KaXK/I0TO TPUTTEPA BBIACICHO CBOE BpeMEeHHOE OKHO. [1epBbIif KOH-
¢kt naruenTa ¢ anmaparoMm MBJI MokeT BO3HUKHYTH IPHU TIEPEXOJIE C
HuxHero ypoBHsi CPAP Ha BepxHMii, €ciy NAalUeHT B 3TOT MOMEHT Jie-
naeT BbIOX. [IpencraBere cebe, manuMeHT BbIABIXAET, a anmnapar VBJI B
9TOT MOMEHT IIOBBILIAET JABICHUE B JIbIXaTEIbHBIX MyTAX. Y MALUEHTA,
13-3a HEBO3MOKHOCTH BBIJIOXHYTbh, MOKET BO3HUKHYTb ITaHUKA. Tpurrep
BI0Xa 00€CTIEYNBAET MEPEXO/] C HIXKHETO YPOBHS HAa BEPXHUI CHHXPOHHO
C BJOXOM TanueHTa. BTopoit KOHPIUKT MOKET BO3HUKHYTH NIPH TIepe-
XOJI€ ¢ BEPXHETO YPOBHS Ha HWKHUM, €CIIM CHUKCHUE JIABJICHUS B JIbIXa-
TEJIbHBIX MyTSIX MPOU30MAET B MOMEHT BJI0Xa MAlMEHTa. JTOT BapUAHT
JECUHXPOHM3AINH [IEPEHOCUTCS TSKEJIEE, YEM IEPBbIA U CyObEKTHBHO
BOCIIPMHHUMAETCS, KaK yayuse. Tpurrep Beljioxa 00eCIeYuBaeT Mepexo/]
C BEPXHETr0 YPOBHS Ha H)KHUM CUHXPOHHO € BBIJJOXOM IAI[MEHTA.
YacTora nepexIto4eHui MeX1y IByMsl YPOBHSIMH HE MEHSAETCS, [IOTOMY
YTO OKHA CHHXPOHU3AlLlMU HE CMEILAl0TCs BO BpeMeHU. Takum o0pas3oM,
BCE BPEMEHHBIE NHTEPBAJIbl OCTAKOTCS ITOCTOSHHBIMU.
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N3menenne ckopoctu nepexoaa ¢ yposus CPAP low
Ha ypoBeHb CPAP high

[IepeBon aHITIMIICKOTO CI0BA Famp — HaKJIOHHAs IJI0CKOCTh, COEIUHSIO-
1ast JIBe TOPU30HTAIbHBIE TOBepXHOCTH. [Ipu paccMoTpennu rpadukon
JABJICHUS, MMOTOKA WIK 00bEMA ATOT TEPMUH UCTIONB3YIOT JUIsl HA3BaHUS
HAKJIOHHOTO OTpe3ka. Ha mpencTaBieHHOM HUXE Tpaduke JTaBICHUS
Ramp — 310 0Tpe30K KpUBOW, ONTMCHIBAKOLIEH U3MEHEHHUE TaBICHUS IIPU
MEPEX0E C HUKHETO YPOBHS HA BEPXHUM.
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Cxopocts niepexosia ¢ ypoBHsi CPAP low Ha yposens CPAP high omnpe-
nensgerca BpemeHeM Tramp (ramp time), 1pyroe Ha3BaHUE 3TOTO Bpe-
MeHHOTO nHTepBajia — Rise time. Yem Oomnbiie Tramp, Tem Gornee m1aBHO
annapat VIBJI nepexoaur ¢ ypoas CPAP low na yposeur CPAP high.
JmurensHocTs Tramp He MoxkeT nipeBbImaTh Tinsp (JUMTENsHOCTH (a3bl
CPAP high).

BIPAP+ASB
HanmomuuMm, uto «ASB» («Assisted Spontaneous Breathing») — 3To Ha-
3BaHue pexxnma «PSVy» («Pressure support ventilation») Ha anmaparax
¢upmer Driger. Ilpu nannoit monudpukanuu BIPAP Te cionTanHbie
Broxu namuenta Ha ypoBHe CPAP low, kotopsie He MomnaayT BO Bpe-
MEHHO€ OKHO TpUITepa, BKIItodaroliero nepexoa Ha ypoeHb CPAP high,
OyIyT TIOJ/Iep>KaHbI TaBIICHUEM I10 THITY «ASB.
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«Biphasic positive airway pressure» ot pupmbl Drager §3.10

«BIPAP-Assist»
[Tpu stoit monudpukanuu BIPAP mo0as mombeiTka BAOXa Ha HIKHEM
ypoBHe (B n1aHHoM ciiydae 3To PEEP unu Baseline) npusenér x nepe-
xony Ha BepxHuii ypoeHnb (CPAP high). Ha Bepxuem ypoBHe B TeueHue
¢dazer Time high Bo3moxno cnontannoe asixanne CPAP. Ilepexon c
BEPXHETO YPOBHS JIaBJICHUS HA HUKHUI IPOUCXOIUT 110 OKOHYAHUH (a3bl
Thigh (Tinsp) 6e3 cuHXpOHM3AIMH C BbIOXOM ManueHTa. Eciu manuenT
HE cJieaeT MOMbITKY B/10Xa Ha HU)KHEM YpOBHE JIaBJICHUS, IIEPEX0] Ha
BEPXHHMM ypOBEHb MPOU30MAET IPU 3aKPHITUU BPEMEHHOI'O OKHA TPUI-
repa Broxa (1mo okonyanuu ¢assl Time low).
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«APRV» «Airway Pressure Release Ventilation»

dopmanbHslii nepeBoa — «MBJI ¢ momoripio cHUkeHus (JJOCIOBHO OCBO-
O6oxxnenus) nasneHus». [lo cymectBy — 3to Bapuant «BIPAP» ¢ nnun-
HoM ¢a3oii time high u xopotkoii pa3zoii time low.

Paw

T NN

Thigh Tlow

CrioHTaHHOE JpIXaHHE IPOUCXOAUT Ha BepxHeM ypoHe CPAP. Yepes 3a-
JJaHHbIE BPEMEHHBIE MHTEPBAJIbI IPOUCXOAUT KPATKOBPEMEHHOE CHUKE-
Hue nasieHus a0 ypoHs PEEP. Ortor pexum MBJI pa3pabGoran mns
MALUEHTOB C HApyIIEHHBIMUA BEHTUISILIMOHHBIMU CBOMCTBaMH JIETKUX. Bo
Bpems (hazel Hu3Koro AasieHus (Time low, Tlow) B o6macTsix JErkux ¢ co-
XpaHHBIMHU BEHTUJISILIMOHHBIMH CBOMCTBAMH IIPOUCXOANT BBIIOX. Y UYaCTKH
JETKUX C HApYIIEHHOW MPOXOAUMOCTBIO OPOHXOB YCIIEBAIOT BBIOXHYTh
JMILIB YacTh BO3AYyXa M OCTAIOTCS PACIPaBICHHBIMU («OTKPBITBIMUY).
Takum o6paszom, yrnaéres ymydnTh BEHTUISIMOHHO-TIEp(Y3MOHHBIE CO-
OTHOIIIEHUS Y MAlUEHTOB C HapyIIEHHBIM ra3000MeHoM. B 3ToM pexnme
BO3MOYKHO MEHATH CKOPOCTh IIEPEXO0JIAa C HUKHEIO YPOBHS JIaBICHMS Ha
BepxHUi (ramp). [Ipu 3TOM Bpemsi nepexosia ¢ HUKHETO YPOBHS JaBICHUS
Ha BepXHHH (rise time, ramp time) He MoxkeT npeBbicuTh Thigh (daza Bepx-
HETo ypoBH: AaBieHus1) Y naHHoro BapuaHTta «APRV)» HeT cunxpoHnsa-
LUU TEPEKIIOUEHUN MEXAy YPOBHSAMHU JaBICHHUS C JbIXaTeJIbHON
AKTUBHOCTBIO MAIIMEHTA.
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3.11. «BiLevel» na annapare Puritan Bennet 840

OTOT pesxuM oueHb moxox Ha «BIPAP» ot ¢pupmsr Driager. ['maB-
HOE oTiinuue B ToM, 4TO B pexume « BIPAP» onuus «PSV» pabotaer
tonbko ¢ ypoBHs PEEP low, a B «BiL.evel» moanepsxka CIOHTaHHOTO JTbI-
xaHus Bo3MokHa ¢ 1ByX ypoBHeil (PEEP low u PEEP high).

Taiina umMeHu:

NBJI ¢ ucnonbs3oBaHUEM JBYX YPOBHEH JIaBIICHUS B JbIXaTEIbHBIX
nyTsx. Touno Taxxe, kak u B « BIPAP», mpoucxonut yepenoBanue ¢asbl
BBICOKOTO JIABJIICHUS B JIBIXATENIBHBIX My TX C (ha30il HU3KOTO JaBICHHUS.

OnpenesieHue NOHATHUSA:

JIBa orpeieneHus MouTH JOCIOBHO COBMAJIAIOT C ONPEACICHUSIMU
i pexxuma «BIPAP» ot gupmer Drager.

1. «BiLevel» — 3TO pexuM CIIOHTAaHHOIN BEHTUJISILIUU HA JIByX
ypoBHsx PEEP ¢ nepekintouenrem ¢ 01HOTO ypOBHsI JaBICHUS HA JPYron
yepe3 3a/1aHHbIE BPEMEHHBIE NHTEPBAJIBI.

2. «BiLevel» — ato «Pressure control ventilation» ¢ BO3MOXHO-
CTBIO CIIOHTaHHOTO JbIXaHUS B TEUEHHE BCETO JBIXaTEJbHOIO ILIMKJIA.
WHpIMU crtoBaMH, CIIOHTAHHOE JIbIXaHNE, COBMEILLIEHHOE CO CTaHAAPTHBIM
pexumoM «PCVy». IIpu 3TOM Ha KaKJJOM ypOBHE JIaBJIEHUsI CIIOHTaHHbIE
BJIOXHM MOTYT ObITh nozepkanbl qaBieHueM («BiLevel»+ «PSVy).

B pexume «BiLevel» 3aganb1 n8a yposHs (level) mocrossHHOTO
nasieHus: Bepxuuil yposenb (PEEP high) u nuxuuit (PEEP low), u nBa
BpPEMEHHBIX MHTepBaia — (assl (time high u time low).

Amnmapar mo3BoJiIeT YCTaHAaBJIMBATh JUIUTEIBHOCTH (a3bl time
high u gactory nepexonos mexay PEEP high u PEEP low. Bo3amoxHO co-
OTHOILIEHHE Inverse ratio, B 3Tom ciaydae pexum «BilLevel» coorser-
ctByeT «APRV».

CxkopocTts niepexona ¢ ypoBus PEEP /ow na ypoBeHnb naBieHus
PEEP high 3anaércs ¢ momompro kodddunmenta wiu MEOKUTENS (fac-
tor), BeIpakKeHHOTO B mpoueHTax. [lo-anrnuiicku HaspiBaeTcs PS Rise
Time Factor umu Flow acceleration factor (yckopeHnue noroka). [T1aBHOe
3aIIOMHMTb, 4YeM OO0JIbIIE 3TOT KO3 (DULIUEHT, TEM Kpyde MOIBEM KpUBOI
nasieHusi. Beioop ot 1% mo 100%. Ilpu HacTpoiike pexxuma armmapar
npeiaraet BeIOpath 50%. B nncTpykimu k «PB-840» Ha pycckoMm s3bike
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3TOT KO3(PPUIIMEHT HA3BaH TaK: «NpPOYeHm epemeHu pocmay. TOIHO
TaKke, Kak B pexxuMax «Pressure support ventilation» u «Pressure con-
trol ventilation».

Jlyist ToTO, 94TOOBI MPEIOTBPATUTH KOH(IIUKT IMAlMEHTA C armapa-
tom UBJIL, pexum «BiLevel», kak u « BIPAPy, ObI1 10MOIHEH BO3MOXK-
HOCTBIO CHHXPOHHU3ALUH MEPEKITIOYEHUS] MEXIY YPOBHSAMU JIABJIEHUS C
JBIXaTeIbHON aKTUBHOCTHIO mnamueHTta. Pexum «BiLevel», xax u
«BIPAP» umeer aBa Tpurrepa. OauH TpUIrTep CUHXPOHU3ZHUPYET MEpe-
KJIIOYEHHE C HUKHETO YPOBHS Ha BEPXHHUM, a BTOPOU — C BEPXHETO Ha
HOKHUN. )1t paboThl KaKJIOTO TPHUTTEPA BBIJIETICHO CBOE BPEMEHHOE
OKHO.

[TepBorit KOHIUKT ManuenTa ¢ anmnaparom MBJI moxeT BO3HHK-
HYTb TIpH niepexosie ¢ HwkHero ypoBHs PEEP/CPAP na BepxHwmii, eciu
MAlUEHT B ’TOT MOMEHT JieaeT BoIIoX. [IpencraBsre cede, MaueHT Bbl-
npixaet, a anmnapar MBJI B 5TOT MOMEHT NOBBILIAET JABJICHHUE B JbIXa-
TEJIbHBIX MyTAX. Y MalMeHTa, U3-3a HEBO3MOKHOCTH BBIJIOXHYTh, MOXKET
BO3HHUKHYTh MMaHUKa. TpUrrep Boxa 00eCrednBaeT Mepexo]i C HUKHETO
YPOBHS Ha BEPXHUN CHHXPOHHO C BJOXOM MallMEHTA.

BTtopoit KoHQIUKT MOKET BOSHUKHYTh MIPH MEPEXOJIE C BEPXHETO
YPOBHS HAa HUKHUU, €CITU CHUIKEHUE JABJICHUS B JbIXaTEIbHBIX MYTAX
MPOU30MAET B MOMEHT BJIOXA MAlMEHTA. DTOT BApUAHT JECUHXPOHHU3A-
LU TIEPEHOCUTCS TSKEJee, YeM MEePBBI U CYObEKTUBHO BOCITPUHUMA-
eTcs, Kak yaymbe. Tpurrep BeIjoxa 00eCIeunBaeT Mepexo]] ¢ BEPXHETO
YPOBHS Ha HIDKHUI CHHXPOHHO € BBIJJOXOM TMAI[MEHTA.

[Bi Level —PB -840]

PEER, /CHOHTaHHoe OblxaHue
PliEP \
CuuxponusuposauuﬁI r';':‘;;’;‘;ﬂ‘g:“

nepexozjbl

o

t
" }<—Time High - <—Time Low ; - l‘<—Time HighI i

[BPEMEHHBIE OKHA  CWMHXPOHV3ALMW _ TPUITEPOB _ BOOXA W BbIOOXA |
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«BiLevel» na anmapare Puritan Bennet 840 §3.11

Omimnune pexuma «BiLevel» ot «BIPAP» B Tom, uto B «BIPAP» wacrora
MEPEKITIOYCHUI MEXKTy YPOBHSIMHU MTOCTOsIHHA, a B «BiL.evel» moxeT yBe-
JIMYUBATHCS TIPU BBICOKOM JIbIXaTE€IbHON aKTHUBHOCTH MAllMEHTA.
VYpoBeHb MOIJEPKKU CIIOHTAHHOTO JbIXaHUS 3a4aETCsl OT HUXK-
Hero ypoBHs PEEP. Eciu ypoBeHb OIIEPKKU CHOHTAHHOTO JIBIXaHHUS
He npesbliiaer PEEP high, «PSV» BkitouaeTcs TOJIBKO C HUIKHETO
YPOBHS.

Ecnu ypoBeHb nopaepxku crioHTaHHoro abixanus Boiie PEEP high,
«PSV» BKItO4aeTcs ¢ ABYX ypOBHEW. YpOBEHb JaBIECHUS MOJAIECPKKU
yctanaBnubaercs or PEEP low u oguHakoB HE3aBUCHMO OT TOTO, C Ka-
KOT'0 YPOBHSI MHULIMUPOBAH CIIOHTaHHBIN BJIOX.

" BiLevel +PS" [Bi Level —PB - 840]

Pi
25 YPOBEHb OABJIEHUA NOAOEPXKN — PRESSURE SUPPORT

20 \nOmEP)KKA OABNEHUEM
""" I B RO G e
P S N I Y W S roagepxia
OABNEHUEM
C YPOBHA
10 ...............................................................................................................

PEER
B N D

L t
0 -

Pexum «Duo-PAP/APRV» Ha annapate «Hamilton Galileo»
ouyeHb 1noxox Ha «BiLevel» na annapare Puritan Bennet 840

Pexum «SPAP» «Spontaneous Positive Airway Pressure» Ha
armaparax VBJI «Ispiration» ¢upmsl e-Vent otinuaercs ot «BiLevel»
Ha anmapare Puritan Bennet 840 tem, 4To ypoBeHb MOIEPIKKHU AaBIIe-
HUEM ycTaHaBIuBaeTcs paszaenbHo s P-high u P-low, kak B pexxnme
«Bi-Vent» na annapare Servo-1 ¢pupmsr MAQUET.
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3.12. «Bi-Vent» na annapare Servo-I pupmber MAQUET

OtoT pexuM oueHb noxox Ha «BIPAP» ot ¢pupmsr Driger. I'nas-
HOE oTiinuue B ToM, 4TO B pexume « BIPAP» onuus «PSV» pabotaer
toisibko ¢ ypoBHsi PEEP /ow, a B «Bi-Vent» nojiepkka CIOHTaHHOTO JTbI-
XaHus Bo3MokHa ¢ J1ByX ypoBHeil (PEEP u P high).

Tajina nMeHH:

HBJI ¢ ucnonp30BaHUEM JIBYX YPOBHEH JIaBIICHUS B JbIXaTEIIbHBIX
nyTsx. Touno Tax ke, kak 1 B «BIPAP» mpoucxonut yepenoBanue ¢asbl
BBICOKOTO JIABJIICHUS B JIBIXATEIBHBIX MY TX C ()a30il HU3KOTO JAaBICHHUS.

OnpenesieHne NOHATHSA:

Omnpenenenue MO4YTH JOCIOBHO COBIIAJAIOT C ONPEAEICHUEM IS
pexxuma «BIPAP» ot ¢pupmsr Dréger.

«Bi-Vent» — sto «Pressure control ventilation» ¢ BO3BMOXXHOCTBIO
CIIOHTAHHOTO JIbIXaHMsI B TEUEHUE BCETO JIBIXaTEJIbHOTO LUKJa. HbIMU
CJIOBaMU, CIIOHTAHHOE JIbIXaHUE, COBMELIEHHOE CO CTaHIapPTHBIM PEKU-
MoM «PCV». [Ipu 3TOM Ha KaX10M ypOBHE JaBJIE€HUS CIOHTAHHBIE BIOXU
MOTYT OBITH NoJiiepxkaHbl AaBiieHueM («Bi-Vent» + «PSV»).

B pexxume «Bi-Vent» 3amansl 18a yposHs (level) moctossHHOTO /1aB-
neHus: BepxHuil yposensb (P high) u unxuuil (PEEP), u nBa BpeMeHHBIX
uHTepBana — ¢asel (time high u time PEEP).

Ammapar T03BOJISI€T YCTaHABIMBATh JITUTENBHOCTE (passl time high
(T high) u mymrensHOCTH dasel time PEEP (T PEEP). YacToTy mepexooB
mexnay PEEP u P high ne 3anaror. YacToTa nepexiitoueHuil noayyaeTcs
KaK 4aCTHOE OT JI€JIEHNUsI MUHYThI Ha JUINTEJILHOCTD JIbIXaTeIbHOTO IIUKIIA.
f = 1min/(Thigh +TPEEP). Bo3M0XxHO cooTHOIIIeHHE inverse ratio. B aTom
ciyyae pexxuMm «Bi-Vent» coorBercTByeT «APRV».

YcranaBIMBaIOT CKOPOCTh JOCTHKEHUS YpOBHS naBienus P high. [1o
aHDIMiicku HaspiBaeTcst Inspiratory rise time. Yem Bbliie ckopocTh (MEHBILIE
BpeMmsi), TeM Kpyue rpaduk gaBnenus. Ecim ycTaHOBIIeHa BRICOKAsi CKOPOCTh
noabéMa, armapar MBJI BeimonHsieT nepexos Ha ypoBeHb aBieHus P high
BBICOKUM IMHUKOBBIM MOTOKOM. [[j1s1 TOTO, YTOOBI CKOPOCTH MObEMA JIaBIIe-
HUs1 ObUTa MeHbIIE yBenuuuBatoT Inspiratory rise time (Bpemst noctmxe-
Hus ypoBHs Aasienus P high). Kak u B pexumve «BIPAP» (Dréiger), Bpau
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«Bi-Vent» na anmmapare Servo-I pupmer MAQUET §3.12

3aJlaeT armapary BpeMEHHOU OTPe30K B CEKYHIaxX, a amrmapar caM yCcTaHa-
BJIMBAET BEJIMUUHY MOTOKA JIsl BBITOTHEHHUS TIOCTABICHHOM 3a/1auu.

Jlyist TOTO, 9TOOBI MPENOTBPATUTH KOH(MIIUKT MAIUEHTA C arapaToM
NBJI, pexxum «Bi-Vent», kak u «BIPAP», Obu1 1onosHeH BO3MOXHOCTHIO
CUHXPOHU3AIUU MEPEKITIOYCHUS MEXIY YPOBHIMU JIaBJICHUS C JIbIXa-
TEIHHOU aKTUBHOCTBIO ITAI[UCHTA.

Pexxum «Bi-Vent» kak u «BIPAP» numeer asa tpurrepa. Onus Tpur-
rep CUHXpOHHU3HpPYET nepekiitouenue ¢ HrkHero yposss (PEEP) na Bepx-
uuit (P high), a Bropoit — ¢ Bepxnero (P high) na uuwxuuit (PEEP). [{ns
paboThI KaXI0TO TPUTTEPA BBIJEICHO CBOE BpeMeHHOe OkHO. Oba Bpe-
MEHHBIX OKHa COCTABIISIOT 1O 25% OT AIUTENbHOCTH HHTEpBaIoB T PEEP
u T high. OxHO TpHTTEpa NEPEKITIOYAOIIETO HAa BEPXHHUI YPOBEHB JaBICHUS
pacIiiokeHo B KoHIle oTpe3ka T PEEP, a OKHO TpUITepa MepeKIouaroniero
Ha HIDKHUH YPOBEHD JIaBJICHHS PACIUIOKeHO B koHIe nHTepBaia T high

[TepBerit kKoHMIUKT ManueHTa ¢ annaparom UBJI moxeT BO3HHK-
HYTb [P NEPEXOIE C HUKHETO YPOBHS Ha BEPXHUI, €CIIM MAllMEHT B 3TOT
MOMEHT JienaeT BblIoX. [IpencraBere cee, maleHT BhIbIXAET, a ala-
par UBJI B 3TOT MOMEHT MOBBIIIAET AABJIECHUE B AbIXaTEIbHbBIX MYTIAX. Y
MAalKEHTa, U3-32 HEBO3MOKHOCTH BBIIOXHYTh, MOKET BO3HUKHYTH I1a-
Huka. Tpurrep Broxa o0ecrneuynBaeT Nepexo]l ¢ HUKHETO YPOBHS Ha BEpPX-
HUW CHHXPOHHO C IOBBIIIEHHWEM JABJIEHHUSI B JIbIXaTEIbHBIX ITYTAX
MalUeHTa.

Bropoii kKoHQAUKT MOXKET BO3HUKHYTh MPHU MEPEX0/Ie C BEPXHETO
YPOBHSI Ha HH)KHMM, €CIIM CHU)KEHUE JIABJICHUS B JABIXaTEIbHBIX MYyTAX
MIPOU30MIET B MOMEHT B/IOXA MAlIMEHTA. DTOT BApUAHT JIE€CUHXPOHU3A-
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LMY TIEPEHOCUTCS TSKEJIEee, YeM TIEPBbIi, U CYOBEKTUBHO BOCIIPUHUMA-
eTcs, Kak yaymibe. Tpurrep Beiioxa 00ecreunBaeT Mepexo]] ¢ BEPXHETO
YPOBHSI HA HUKHUI CUHXPOHHO C BBIJIOXOM MAlMEHTA.

Ha kaxxioM ypoBHE J1aBJieHUSI BO3MOYXHA MOJIEPHKKA JbIXaTeIbHON
aKTUBHOCTHU TanuenTa no tuny «PSVy». Bennuuna noanepxku gasie-
HueM a5 ypoHelt P high u PEEP 3anaércs nHezaBucumo.

\ BiVent Servo-i

(e
PRESSURE SUPPORT
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«Mandatory minute ventilation» («KMMVy) §3.13

3.13. «Mandatory minute ventilation» («KMMYV»)

Taiina umMeHu:

3anaHHas (3aKa3aHHasl) MUHYTHAsl BEHTUJISILIMSL.

OnpenesieHue NOHATUSA:

«MMV» — 310 pexum MBJI, mpu KOTOPOM MALMEHT JABIIIAT CAMOCTOS-
tenbHO B «PSVy, a anmapar MBJI xaxasie 20 ceKyHJ pacCUMTHIBAET
00bEM MUHYTHOW BeHTWISIIUU. ECITN ManuenT He MOXXeT 00ecneyuTs 3a-
kazaHHbId (1eneBoit) MOJI (target minute volume), anmapar MBJI yBe-
au4uBaeT nojaepkky. CyliecTBYIOT JBa BapuaHTa HOJJCPKKH s
JocTrxkenus nenesoro MO/

1. Anmapar MBJI yBenuuuBaet napnenue noajaepxxku «PSVy (am-
napat UBJI «Hamilton Veolar»).

2. Mexny crniontanasiMu Broxamu «PSVy anmapar UBJI noGa-
BJISIET HEOOXOAMMOE KOJIMYECTBO NMPUHYIUTENbHBIX BJIOXOB, yIpaBiisie-
MBIX 110 00BEMY (Bear 5, Drager —anmaparsr cepun «Evitay).
Onucanue pe:KMMOB.

Jlo Tex mop, Moka NaueHT CaMOCTOATENIbHO 00eCIIeunBaeT J10-
ctmkenue meneBoro MOJ] (target minute volume), oba BapuaHTa
«MMV» HEOTIUYNMBI. ITO CIOHTAHHOE JIBIXaHUE C MOJJICP>KKOM J1aBiie-
HueM, win «PSVy. Kak Tonbko annapar UBJI BeIsBAsSIET, UTO MAIUEHT HE
MOKET 00ecTieunTh 3aKka3aHHbIi (1ieneBoi) MO/ (target minute volume),
HAUMHAIOTCS PA3INYU:

- «kMMV» Ha anmapare «Hamilton Veolar» yBennmuuBaer
nasnenue noanepxku «PSVy. [1o cymiecTBy, coxpaHsitoTcs Bce
cBoiicTBa pexuma «PSVy». [Ipu 3ToM nanueHT 10KeH UHULTUY-
poBaTh Kaxabli BAOX. B ToM ciyuae, eciiv yacToTa CIIOHTAHHBIX
JbIXaHUM yTaJeT HUKe KPUTHUECKOTO YPOBHS BKJIKOUAETCS Tpe-
BOTa IMOCKOJIBKY ammapar He MOXeT obecrednTs 1eneBoit MOJI
(armmapat «Hamilton Veolar» B HacTosiiee BpeMst CHAT € MPOU3-
BOJICTBA.)

- «MMV» ot ¢upmbl Dréiger: ecnu manueHT HE MOXKET
obecneunts neneBoir MOJI, anmapar 106aBisieT MPUHYIUTENb-
Hble (mandatory) BIoXH, ynpasiseMble o 00bEMy. Takum oOpa-
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30M, pexxuM «PSV» npespamaercs B «IMVy». Konnuectso crion-

TaHHbIX PSV-B10X0B onpenensorces AbIXaTelbHON aKTUBHOCTbIO

MAIUEHTa, a KOJINYECTBO MPUHYIUTENIBHBIX BJIOXOB PACCUUTHIBAET

anmapar UBJL

1. MMarrepn UBJI «MMV» ot ¢pupmer Driger

VC-SIMV+ «PSV» B 3aBUCHMOCTH OT TOr0, KAKOBAa CIIOHTAHHASI
JpIXaTejabHasi aKTUBHOCTD NAI[MEHTa MEHSETCS COOTHOIIEHHE CIIOHTaH-
HBIX U MPUHYAUTENbHBIX BAOXOB. Eciu nbIxarenpHas aKTUBHOCTH Ia-
LIMEHTa BbICOKa, pexUM npespainaercs B «PSVy» ¢ narrepuom PC-CSV.
Ecnu npixarenbHas akTUBHOCTh HAIlMEHTA OTCYTCTBYET, PEKUM IIpeBpa-
maercst B «CMV» ¢ narrepaom VC-CMV.

[Tockonbky MBI TOBOpUM 00 ammaparax ¢pupmsl Driger, Harmom-
HUM, YTO Ha 3TUX almnaparax BMeCTo UMeHHU pexuma «CMVy» ucnonb3o-
BaHO «IPPV», a BMecTO nMenu pexuma «PSV» ucnons3zoBano «ASBy.

2. Ynpasisiemble HapaMeTpbl

CrioHTaHHbIE BIOXH yrpaBisieMbl 1o gasieHuto — PC. Ipunyau-
TeJbHBIE BAOXHU yNpasisieMsbl 1o 00béMy — VC.

3. da3oBble epeMeHHbIe

3.1. Tpurrep.

JIist CTIOHTAHHBIX BIOXOB Hcnoib3yeTcs Flow trigger (mo-
TOKOBBIN Tpurrep). s mpuHynuTenbHbix Time trigger kak oc-
HOBHOH 1 Flow trigger kaKk IOTONHUTENbHBIA. J{151 TOTOKOBOTO
TpUITE€pa NPUHYIUTEIbHBIX BIOXOB BBIICISIIOTCS BPEMEHHBIE
OKHa.

3.2. llpeneabnbie napameTpsl Baoxa (Limit variable).

Jlj1s CHOHTaHHBIX BJIOXOB — J1aBieHue. [ IpuHyIUTEIb-
HBIX — BJIOXOB O0BEM.

3.3. Ilepexarouenue ¢ Baoxa Ha Bb1AoX (Cycle Variab-
les). /Insl CiOHTaHHBIX BJOXOB — MOTOK. J[11 MPUHYAUTEIBHBIX
BIIOXOB — BpEMSI.

4. Beigox.
[Tapametpsl Bei1oXa onpenenstores yposaem PEEP.
5. Ycii0BHBIE IEpeMEHHbIE U JIOTHKA YIIPABJICHHS.
IleneBoit (3aka3zaHHbIi) MUHYTHBIN 00BEM AbIxaHUS (1€JIE€BOM
MO/]) unu target minute volume. Ecnu neneBoit MO/ ipu crioHTaHHOM
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«Mandatory minute ventilation» («KMMVy) §3.13

IbIXaHUU He AO0CTUrHyT, annapatr MBJI noGaBiser nmpuHynuTenbHbIE
BJIOXHU.
6. [Ipunuun ynpasienusi — Adaptive Control

Jlpyrue umMeHa pe:xuma

«Minimum minute volume» «MMV».
«Augmented minute volume» «cAMV».
«Extended mandatory minute ventilation» «<EMMV».

Pe3rome:

DTOT pekUM He yJIaBIMBAeT CHTYAIMIO, KOTJIa yTOMJIEHHBIH Ta-
IIMEHT MEPEXOAUT Ha YacToe MoBepXHOCTHOE Abixanue (rapid shallow
breathing), ecmt MOJ] octaércs 6ombine yernesoco MO/]. Tlpu 3Tom Oyner
BEHTHJIUPOBATHCS MPEUMYIIECTBEHHO MEPTBOE MPOCTPAHCTBO M Hapa-
CTaTh TUIOKCHUS. UTOOBI HE JIOMYCTUTH ITOTO, YCTAHABIUBAKOT TPEBOTH
10 YaCTOTE JBIXaHHUS U JIIXaTeIbHOMY 00BEMY. J[JIsl MalMeHToB ¢ moBpe-
KJICHUEM CTBOJIA MO3Ta U/WIIM CHHIIPOMOM sleep apnoe pesxiM MO3BOJIST
MaKCUMaJIbHO COXPaHHUTh CIIOHTAHHOE JIbIXaHUE U paboTaeT xopoiio. To
€CTh BEChbMa IICHEH JIJIsl HeHpOpeaHuMaIlUH.
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3.14. BeryuieHde K ONMUCAHUSM PEKMMOB € IBOMHBIM
yIpaBJIeHHEeM
(Dual Control).

CymiecTByeT HECKOJIBKO BapUAHTOB ABOWHOIO YIIPaBIEHUS.

1. B teuenne oxgnoro Bnoxa (Dual Control Within a Breath).
[Ipu co3paHuM 3TUX PEKUMOB HCIOJIB30BAaH NPUHIUI yIIpaBie-
HUs — Autosetpoint. Annapart BbINOJIHAET KOPPEKIHIO napa-
merpos BJI Bo Bpems Baoxa.

PexxuMbl, NCTIONB3YIOIINE IPUHIIAT yIpaBiieHus: Auto-Setpoint
Control: «Pressure Limited Ventilation» «PLV» (Drager Evita 4),
«Pressure Augment» (Bear 1000), «Volume Assured Pressure Sup-
porty «VAPSy (Bird 8400ST). OTu pesxumMbl HCIIOTB3YIOT CIIOCO0
cortacoBanus B1oxoB CMV, To ecTbh BCe BJOXH NIPUHYAUTEIbHBIE
(mandatory). ITarrepu BJI — DC-CMV.

2. C xoppexkuueit napametpoB BJI ot Bnoxa k Bjoxy (Dual Con-
trol Breath-to-Breath). IIpu co3nanum >Tux peXuMOB UCIOJIb-
30BaH mpuHnun ynpaeineHus — Adaptive Control. Ammapart
aHAJIM3MPYeT COCTOSIBUIMIICA BAOX M BBINOJIHSET KOPPEKLHIO
napamerpoB UBJI mexkay Broxamu. Ha ocHOBe 3TOro npuHImna
CO3/JaHbl PEKUMBI CIOHTAHHOW BEHTWIALMU ¢ narrepHom MBJI
DC-CSV u npunynuTensHoi BeHTWIALNY ¢ narrepHoM DC-CMV.

Kommepueckune HazBaHHS peKUMOB, HCIIOIB3YIOIINX MPHU-
Hiun ynpasienus Adaptive Control ¢ marrepaom MBJI DC-
CSV:«Volume Support» «VS» (Siemens 300, Servo-i, Inspiration
e-Vent u PB-840), «Volume targeted pressure support» «VTPS
» (Newport €500). YHuBepcaibHOE HEKOMMEPUECKOE OTHUCATEINb-
Hoe Ha3BaHue 3Tux pexxumoB — Dual Control Breath-to-Breath-
Pressure-Limited, Flow-Cycled Ventilation.

Kommepueckune Ha3BaHHS pEKUMOB, HCIIOIB3YIOIIUX PH-
uin ynpasnenus Adaptive Control ¢ marrepaom UBJI DC-CMV:
«Pressure-Regulated Volume Control» (Siemens Servo 300,
Servo-i), «Autoflow» (Drager Evita 4), «VC+» (PB-840), «Vo-
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Berymnenue k onucanusim pexumoB Dual Control §3.14

lume targeted pressure control» «VTPC» (Newport €500),
«Adaptive pressure ventilation» «APV» (Hamilton Galileo).
VYHHUBepcalbHOE HEKOMMEPYECKOE ONMCATeIbHOE HAa3BaHUE ITUX
pexumoB — Dual Control Breath-to-Breath-Pressure-
Limited, Time-Cycled Ventilation.

«Volume Ventilation Plus», «VV+» — «BeHTH/ISIIUA 110 00BEMY
Ioc» Ha annapare Puritan Bennett 840

Buumanue! Warning!

JlaHHbIN TEpMUH HE sBJIsIETCsl UMeHeM pexxuma UBJI. Oto Ha3Ba-
HUE UCIOJIb30BAaHO B KayeCTBE OOILIET0 Ha3BaHUS Ui JIByX PEKUMOB
«VC+» u «VS». TepmuH «VV+» B onucaHusx U MHCTPYKLUAX K arma-
pary Puritan Bennett 840 3amensier Tepmun Dual Control Breath-to-
Breath Volume-targeted Ventilation. Cmbicn paGoThl anmapara B TOM,
yTo U B «VC+», u B «VS», AbIXaTenbHbIH 00bEM, TOCTABIAEMBIN I1a-
LIMEHTY, CPABHUBAETCS C L eJIeBbIM AbIXaTeJIbHbII 00bEMOM, a BO BpEMs
CJIEYIOILETrO BJIOXA BBIIOJIHAETCS KOPPEKLM AaBJICHUS BoXa (support
pressure WM inspiratory pressure).

«Volume Ventilation Plus» He npeano/siaraer aBToMaTu4ecKoro me-
PEKJ/JII0YeHHS NMPUHYIUTEIbHOI0 U CIIOHTaHHOr0 THIIOB UBJIL.
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3.15. /IBoiiHOe ynipaBjieHHe B TeUeHHE BA0XA —
Dual Control Within a Breath

3amaya B TOM, YTOOBI IPH U3MEHEHHSIX KOMIUIAHCA W/WIIH pe3u-
CTaHCa B TE€YEHUE OJHOTO BJOXA aIlapar ycIieJll CKOpperupoBaTh Ha-
cTtpoiiku pexxuma NBJI u Bce-Taku 1OCTaBUTH 1EJIEBOM AbIXaTEIbHBIN
00BbEM, He TIpeBbIIIas 3alaHHBIN YPOBEHD JaBICHUS.

Bo3MoxHBI 1Ba BapuaHra:

1. «Volume-assured pressure support», «VAPS» npyroe nazpanue
sToro pexuma «Pressure augmentation», «PA». 3ToT pexum ectb Ha
annaparax MBJI Bird 8400ST u Bear 1000.

[punun pabots! pexxuma « VAPS».

[Ipu HacTpoiike pexxuMa 3a7aETCsl 1aBlieHUe MOICPKKH (support
pressure), IeJI€BOH AbpIXaTenbHBIN 00B6EM (target tidal volume) u rpanmia
TPEBOT IO JABJICHUIO (OHA )K€ SIBJISIETCS] YPOBHEM «aBapUHHOTO» Mepe-
KJIIOUeHUs1 Ha BbIIOX). Kpome Toro, 3amaeTcsi ypoBEeHb nOmoKa noo-
Oepoickuy. ITO BEIMYMHA MOTOKA, IPU JTOCTUKEHUU KOTOPOM, ammapar
NBJI npuHuMaeT penieHue NepeKItouUThCs Ha BBIIOX WM HA4YaTh YIIPaB-
JIEHUE BJIOXOM TI0 00BEMY.

Brox nHaumHaeTcs B OTBET HAa MHCHUPATOPHYIO MOMBITKY Ia-
LIUEHTa, KaKk B pexume «PSV)» ¢ 3aJaHHBIM ypOBHEM JAaBJIEHUS IMOJ-
nepxkku. Amnmapar VBJI  u3Mmepser J0CTaBICHHBIM MALUEHTY
JbIXarenbHb 00beM. Eciii K MOMEHTY CHUYKEHHSI TOTOKA 10 YPOBHS 10-
MoKa nodoepicKu TMalueHT He MOTy4ny HEeNeBON IbIXaTeabHbIi 00BEM,
anmapar MpoIoDKUT BIOX C YIPABICHHUEM MO 00BEMY MMOCTOSIHHBIM T10-
TOKOM U JOCTaBUT HEJOCTAIOIIEE KOJINYECTBO ABbIXaTEIIbHON CMECH.
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JIBoiiHOE ympaBlieHHE B TEUCHHUE BJIOXA §3.15

Ha nannoii cxeme niepBbiil BIoX B peskuMe « VAPS» HeoTinyuM ot
Broxa B «PSV». Bo BTopoM Bioxe nmaigeHTy He ObLI JOCTABJICH IIeJIEBOM
JbIXaTeIbHBIA 00BEM 10 MOMEHTA, KOT/Ia MOTOK CHU3WIICS JI0 YPOBHS 10-
Mmoka noooepicKy, W amnmapaTr MPOJODKHI BIOX C yIpPaBICHUEM IO
00BEMY TTOCTOSTHHBIM ITOTOKOM U JI00aBUJI HeJloCTaronui 00béM. TpeTuit
BJIOX ITOXO’K Ha BTOPOM, HO TIPH TOTBITKE armapara J00aBUTh HEA0CTar0-
Ui 00bEM JIaBJICHUE JIOCTUTIIO TPAHMIIBI TPEBOT, U anmapar MepeKiro-
YUJICS Ha BBIJIOX. 3a/Ja4ya He BRITOIHEHA — LIEJIEBOM JbIXaTeIbLHBIN 00BEM
HE JIOCTaBJICH. YeTBEePThI BOX IMOKA3bIBACT, YTO €CJIU Y MAI[UEHTA T10-
BBIIIACTCS KOMIUTAMHC WM MHCITUPATOPHOE YCUIIHE, armapar T0CTaBIsSeT
JBIXaTebHBIA 00bEM, MTPEBBIMIAIOIINN 1IEIeBOM. 3a/1ada BHOBb HE BbI-
MOJIHEHA.
2. «Pressure limited ventilation» Ha ocHOBe pexxuma «Intermittent pos-
itive pressure ventilation» («IPPV») Ha anmaparax ¢pupmsr Drager. [Ton-
po6Ho omucaH B aBe «CMVy». CyTh ABOMHOTO yIIPABJICHHS B TOM, YTO
3a/1aeTcs mpenen naBieHus. Bnox ynpasisem o oobémy. [Ipu cHmke-
HUHM KOMIUTAWHC W/WJIW TOBBIMICHUH PE3UCTAHC arlapar yMEHbBIIAeT
MTOTOK, HO YBEIMYUBAET ITOTOKOBOE BpeMs Bl1oxa. Takum oOpa3om, He Tipe-
BbIIIAsl 3aJJaHHBIA ypOBEHb JaBiieHus, annapaTt MBJI nocrasnser uene-
BOU JbIXaTeIbHBIN 00BEM.
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Pesrome:

Mp1 nmokazanu gBa pexkuma, otHocsmuxcs k rpynne Dual Control
Within a Breath. IIpu co3nanuu 3TUX peUMOB UCII0JIb30BaH IPHUHLIUIT
ynpasieHus — autosetpoint. [Togxo Kk permeHuro 3aja4u B 3THX peKuMax
Ppa3IMYHBIM.

B pexxume « VAPS» cHavalia BKIIIOYAETCs BIOX C 3a/IaHHBIM YPOB-
HEM JIaBJICHUS MTOJIIEPHKKH, a TOTOM J0OaBIISIETCSI HEAOCTAIONIUN 00BEM.
Pexxum «VAPS» 10BOJIBHO 4acTo HE CIpaBisieTcs ¢ 3a/a4yel, eciu co-
CTOSIHHE TTAallMeHTa He CTA0MIIBHO: TO HEAOAAET, TO 3aBBIIIAET 00BEM, KaK
MIOKa3aHOo BO BpeMs BA0XOB 3 U 4. B pe3synbrare, Ha HOBBIX MOAEIAX all-
naparos MBJI pexxuma « VAPS» Her.

B «PLV» anmapar HaxoauT OTpe30K BPEMEHH, 32 KOTOPBII MOXKET
JIOCTABUTb 1IEJIEBOM JIbIXaTENIbHBIM 00bEM, HE MPEBBIIIAs IPEIITUCAHHOTO
JaBIICHUs. DTOT PEXHUM IMOKa3aj ceOs HaJeKHBIM U YIOOHBIM M TIO-
JIb3yeTCs 3aCly’KEHHBIM YCIIEXOM Y Bpadeil, paboTaromux ¢ anmnaparaMu
¢dupmer Dréger.
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«Volume Support», «VS» §3.16

3.16. «Volume Support», «VS»

BbonsnmmHcTBO CIICIHUAJIUCTOB HE PUCKYIOT IEPEBOJUTH 3TO HA3BAHUEC —
OYEHb JIETKO MOTEPSITH cMbIC]. He puCKHEM M Mbl. DTO UMS UCIOJB30-
BaHo Ha anmnaparax VBJI Siemens 300, Servo-i, Inspiration e-Vent u
PB-840

Taiina uMeHu:

OToT pexxuM co3faH Ha ocHOBe «Pressure support ventilation»
i «PSV». OcoGeHHOCTh COCTOUT B TOM, YTO YPOBEHB JaBJICHUS MO/~
JIEPKKU (Support pressure) ycTaHaBIMBAET HE Bpad. JTO JIeJaeT anmapar
NBJI Ha 0CcHOBE 3a/1aHHOTO BpPauoOM II€JIEBOTO JIbIXaTeJIbHOTO 00BbEMa (tar-
get tidal volume). [TomHOE UMs pesxuMa Moriio Obl 3By4arh Kak: «MBJI ¢
MOJEPKKON JaBJICHUEM JUIsl JTOCTHIXKEHHUsS LIEJIEBOTO JAbIXaTeIbHOTIO
oobéma» unu « Volume targeted pressure support ventilationy. U3 nstu
CJIOB BbIOpasu JiBa, — MOJTYYHIIOCH KPAaTKO.

OnpenesieHue NOHATHSA:
«Volume Support» — pe;xuM BeHTWISAIMH Ha ocHOBE «Pressure support
ventilation», B kotopoMm anmnapar MBJI 3anaét ypoBeHb naBieHus Moa-
JEePIKKH [T JOCTABKU IEJIEBOTO JBIXaTeIbHOTO 00BhEMA.
Onucanue pe:xxnma:
1. Marrepn UBJI: DC-CSV Dual controlled continuous sponta-
neous ventilation
2. YnpasisieMblil napaMeTpbl — 3T0 00bEM U 1aBienue. s pe-
xrMa «VS» — 00bEM yCcTaHABIMBACTCS BPAuoM, a JIaBJICHUE 3a/1aET arl-
napar UBJI. (Dual controlled ventilation)
3. da3oBble epeMeHHbIe
1. Tpurrep: B pexume «VS» Bcerma ucnoiabzyeTcs
TOJBKO patient trigger, TO €CTh MAMEHT caM HauMHAaeT B1oX. Yare
Bcero 370 flow-trigger umm pressure-trigger.
2. llpeneabHble napaMmeTpbl Baoxa (Limit variable):
[Ipu ynpasienun Baoxom no aasieHuto anmnapart MBJI ctporo
BBIJIEPKUBAET MPEANNCAHHOE JABJICHNE B JbIXaTEJbHbIX MYTSX,
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TO €CTh IPEET JaBICHUs yKe 3aaH 10 (PaKTy MpUMEHEHHS J1aH-

HOTO crioco0a yIpaBiieHHs BAOXOM. J[pyrue npezesnsl He ycTaHa-

BIIMBAIOTCS.

3. Ilepexiouenne ¢ Baoxa Ha Bbi10xX (Cycle Variables):

B pexnme «VS» nepekitoueHue ¢ BAoxa Ha BbIJI0X BBIOIHIETCS

«11o motoky» (flow cycling). [Torok HaunHaeTCs ¢ BEICOKUX 3HA-

YEeHUI M CHU)KaeTcs 1o SKCIoHeHTe. [lepexitouenue ¢ Boxa Ha

BBIJIOX ITPOUCXO/UT MPH 3HAUYNTEIILHOM CHUKEHUH 1OTOKa. OObI-

YHO MOPOT MEPEKITIOUEHUS C B10Xa HA BBIJIOX YCTaHABIUBAIOT 25-

30% ot MakcuManbHOro 1notoka. [lopor nepekitoueHus ¢ Baoxa

Ha BBIJIOX «II0 MOTOKY» YCTaHaBJIMBAIOT BBILIE HYJS AJIA TOTO,

4TOOBl HE JOMYCTUTh HECOPA3MEPHOIO Y/UIMHEHUS BPEMEHHU

BI0Xa. DTO MO3BOJISIET M30ekKaTh JeCMHXpoHn3annu. Ha Bcex Mo-

nensax anmnaparoB BJI, ocHaménubIx pexxumom «VS», npenyc-

MOTpEHA BO3MOKHOCTbh KOPPEKIIUHU ITIOPOTOBOI'0 3HAUEHUS MTOTOKaA.

4. Beipox: [lapameTtpsl Bei1oxa onpenenstorcs ypoBHeM PEEP.

5. Ycii0BHBIE IepeMEHHbIE U JIOTHKA YIIPABJICHHS.

VYcioBHas nepeMeHHas — eJieBoil AbIXaTeJIbHbIi 00bEM (target
tidal volume).

Bpau 3a7aét 4yBCTBUTEIBHOCTh TPUITEPA BAOXA, MOPOT Iepe-
KiItoueHus: Ha BoI1OX, PEEP, rpanunbl TpeBor, CKOpOCTh TOCTUKEHUSA
YPOBHS JIaBIEHUSI TIOAJIEPKKHU — BCE, KaK B pexume «PSV». OcHOBHBIM
otnuueM ot «PSV» sgBnsercs To, 4TO BMECTO YPOBHS JaBJI€HUS MOJ-
JIEPKKU 3aJJa€TCS 1eJ1eBOM AbIXaTeJbHbIH 00bEM.

ITpu BratoueHun «VS» Bce BAOXU MHUIIMUPYIOTCS MALUEHTOM.
Amnmapar MBJI Servo-i moxOupaer naBneHue MOJAEpPKKH, HAUWHAS C
10cmH20 ot yposus PEEP (above PEEP). OnienuBaer jerounyroo mexa-
HUKY U YCTAHABJIMBAET JaBJICHHUE MOAJIEPKKU, HEOOXOAUMOE ISl J10-
CTaBKHU JAbIXaTeJbHOI0 00bEMa B TeueHUE TPEX MEPBHIX BAOXOB. Bo
BpEMSI IEPBBIX YCTAHOBOYHBIX BJIOXOB JIaBICHUE MOJIEPKKHA MOXKET T10-
BbIIIaThCs ¢ marom J1o 20 cm H20.

Arnmnapar BJI nocTossHHO U3MepsET AOCTAaBIECHHBIN JbIXaTelb-
HBII 00BEM U B pa3pelIEHHBIX TpaHUIaX Koppurupyet aasienue. [locne
3amycka pexnma «VS» naBieHue u3mMensiercs He 6osiee, yem Ha 3 cm H20
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«Volume Support», «VS» §3.16

3a Kax el mocienytonmit Box. Anmapat UBJI moxxet noBsimaTs 1aB-
JICHHE TTOJIJIEPKKH JI0 YPOBHS: BEPXHAA IPAHMLIA TPEBOT M0 AABJICHHUIO
muHyc S cm H20. Ha npyrux monensax annaparos MIBJI yctanoBouHble
rapaMeTpbl HECKOJIBKO OTJIMYAIOTCS, HO IPUHIIUI pabOThI TOT *Ke€.
6. IIpunuun ynpasjenusi — Adaptive Control

JApyrue umena pexuma

«Volume targeted pressure support», «<VTPS » Newport 500
Pe3rome:
Ecnu pexxrM HacTpoeH XOpoIIo, MallMEHT BCEI/Ia MOIy4YaeT HeleBOM Abl-
XaTejbHbI 00béM. Koria akTHBHOCTH MAlIMEHTA PACTET U MHCITUPATOP-
HO€ YCHJIME YBEJIHWYMBACTCA, almnaparT yMEHbIIAET MOANEPKKY U
MO3BOJISIET MALUEHTY «ITOTPEHUPOBATH JbIXAaTEIbHYIO MYCKYJIATYPY».
Korma manueHT yToMisieTcss 1 HHCIIUPATOPHOE YCHIIME CHUXKAETCSI, all-
rapar yBeJIMYUBAET MOAAEPKKY. ECIM pacTeT COnpOTUBIICHUE JIbIXATEIIb-
HBIX TyTE€d WM CHUXAETCAd KOMIUIAMHC, armapar yBEJIWYUBAET
nonaepxkky. Crenyer He 3a0bIBaTh, UTO MPU PA3BUTHH OOJIEBOTO CHH-
JpoMa MM BOZHUKHOBEHUH MMAHWYECKOW aTaku MEHSETCs ITTyOuHa U pUTM
npIXaHus. B aTom cirydae BO3MOXHOCTEH pesxknma «VS» HeloCTaTouHO U
HEO0OXOMMO BMEIIIATEIHCTBO Bpaya.

Baxno! /s 6e3onacHoii UBJI B pe:xknme «VS» y nanueHTa 10/15KHA
ObITh COXPAaHHOUN (PYHKIUA AbIXaTeJbHOro meHtTpa! IlockoabKy MbI
JAOJIZKHBI ObITH TOTOBBI K YXY/IIIIEHUIO COCTOSIHUSI, He NpeHedperaiiTe
onuuei «apnoe ventilation»!
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3.17. «Pressure-regulated volume control», «PRVC»

— Ynpapnenue o0bEMOM IMyTEM PEryIupOBKU JaBICHUS

Taiina umeHu:
DTOT pexuM co3gaH Ha ocHOBe «Pressure control ventilation» wiu
«PCV». OcoOEHHOCTh COCTOUT B TOM, YTO YPOBEHbB JAaBJICHHS BIoXa (in-
spiratory pressure) ycTaHaBIMBaeT He Bpad. ITo aenaet anmnapar MBJI Ha
OCHOBE 33JJaHHOTO BPauOM IIEJICBOTO JIbIXaTeIbHOTO 00bEéMa (target tidal
volume).
OmnpenesieHne NOHATHS:
«PRVC» — pexxum BeHTWIsI1IuM Ha ocHOBe «Pressure control ventila-
tion», B kotopoM anmnapat MBJI 3agaét ypoBeHb 1aBiieHus BAoXa s J10-
CTaBKH 1IEJIE€BOTO JBIXaTEIbHOTO 00bEMA.
Onncanue pexxuma:
1. arrepn UBJI: DC-CMYV Dual controlled continuous man-
datory ventilation
2. YnpaJsieMblii mapaMeTpsbl — 3To 00bEM U naBieHue. s pe-
xuMa «PRVC» 00bEM ycTaHaBIMBaETCs BpauoM, a JaBJICHUE 3a0aET arl-
napat MBJI. (Dual controlled ventilation)
3. ®a3oBble NepeMeHHbIe
3.1. Tpurrep: Pexum «PRVC» numeer time-trigger — an-
napatr MBJI Oyner aenars BHOXW MO pacnucaHui. B pexume
«PRVC» ecTb TOMOIHUTETBHBIN patient trigger, TO €CTh MaIUEHT
MOKET caM MHUIUHUPOBaTh BAoX. Yaie Bcero — 3to flow-trigger
nm pressure-trigger. J{is paboTsI patient trigger BeIIEISETCS Bpe-
MEHHOE€ OKHO JI0 BKJIFOUEHHUS BJI0Xa 10 pacnucanuio. Baox, nxu-
[IMUPOBAHHBIN MMAIIMEHTOM, Ha3bIBatoT assisted breath. ot Bmox
HE OTJIMYAETCA MO JIUTENbHOCTH, 00bEMY U JIaBJICHHUIO OT man-
datory breath.
3.2. llpenenbHble mapameTpsl Baoxa (Limit variable):
[Ipu ynpasnenun BoxoM no gasieHuto anmnapar UBJI ctporo BeI-
JIepKUBACT MPEANUCAHHOE AABICHUE B AbIXATEIbHBIX My TSX, T.C.
IIpeiest TaBJIeHUs yiKe 3a/1aH 1o (akTy MPUMEHEHUs JAaHHOTO CIIO-
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co0a ympaBieHHus BAOXOM. Jlpyrue mnpezaenbl HE yCTaHaBIIM-

Batorcs. LleneBoil npixarensHbId 00bEM (target tidal volume) B

JTAHHOM pE&XHMME HE SIBJISIETCS MPENEIoM, U MOXKET OBbITh IPEBbI-

meH. Koppekius napameTpoB IPOU30UIET BO BpEMs CIEAYIOIIErO

BI0XA.

3.3. Ilepexarouenue ¢ Baoxa Ha BbIA0X (Cycle Variab-

les): [lepexmtouenue Bemonusercs o Bpemenu (Time Cycling)

4. Beipox [TapameTps! Bel1oxa onpenenstorcst yposHeM PEEP.

5. Ycii0BHBIE IepeMEHHbIE U JIOTHKA YIIPABJICHHS.

VYcioBHas nepeMeHHas — eJieBoil AbIXaTeJbHbIi 00bEM (target
tidal volume).

Bpau 3a1aéT uyBCTBUTEIBHOCT TPUITEPA BJIOXA, BPEMSI BJIOXa,
PEEP, rpanuus! TpeBOI, CKOPOCTh TOCTHKEHUS YPOBHS JaBJICHUS BOXA
— Bcé, Kak B pexume «PCV» Ha ocHOBe abIxarenpHoro narrepHa PC-
CMV. OcHoBHbIM oTinuneM oT «PCV» sBiseTcs To, 4T0 BMECTO YPOBHS
naBiIeHUs Boxa (inspiratory pressure) 3a1aéTcsi 1eJieBOM JAbIXaTelb-
HbIH 00BEM (target tidal volume).

OO6men3BecTHa IIyTKAa pa3pabOTUUKOB ATOTO pexnMma: «Bpau
Oynet mymars, uto npooaut MBJI B pexxume «VCVy», a 310 yixe «PCV».
[Tpu Bxmrouenun «PRVCy» nepBblii BIOX BBINONHSIETCS, KaK yIpaBiisie-
MBI 10 00BEMY € MEPEKITIOUEHUEM Ha BBIJIOX 10 BpeMeHu. [locie Toro,
Kak JIpIXaTeJabHbl 00bEM ocTaBieH, annapar UBJI nenaet nay3y u npu
OCTAaHOBJIEHHOM IIOTOKE M3MepseT JaBieHue miaro. Ha ocHoBe mouy-
YEHHOI'0 pe3yibTaTa anmnapar JejaeT HacTpoiKy pexxnma « PRVCy. Te-
Iephb arnmapar 3HaeT, Ha KAKOM YPOBHE JIOJIKHO OBITh J1aBJICHHE K KOHILY
PCV-Bnoxa, 4ToOBl TOCTaBUTH 1eJI€eBOI AbIXaTedbHbIH 00bEM. Jleii-
CTBUTEJBHO, JJIs1 OJHUX U TEX XK€ JIETKUX MPH OCTAHOBIEHHOM IOTOKE
OJIMHAKOBBIM YPOBHSIM JIaBlIeHUs1 OyJyT COOTBETCTBOBATh OJIMHAKOBBIE
00BEMBI, HE3aBUCUMO OT criocoba yrpasieHus BaoxoM. [locre Toro, kak
annapat Hauan VBJI B pexxnme «PRVCy», OH NOCTOSIHHO U3MEpSET J10-
CTaBJICHHBII JpIXaTeIbHbIH 00bEM U B pa3pellIEHHBIX TPaHUIIAX KOPpU-
rupyet nasieHue. [locne 3anycka pexuma «PRVC» annapar moxer
M3MEHATE JaBJIeHNe Broxa He oonee, ueM Ha 3cM H20 3a kaK bl mocie-
nytoruil Box. Anmapar MBJI MoxeT noBbIIaTh JaBICHUE MOIIEPKKU
JI0 YPOBHSI: BEpXHEH rpaHUIlbl TPEBOT MO JaBieHuo0 MuHyc 5 cm H20.
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Ha npencraBnenHol cxeme MOKa3aHbl EPBBIA U BTOPOM BIOXU B
pexume «PRVCy», nepBblii BIOX — «TeCTUpYIOIIN». BTopoii Baox yrpa-
BJISIEM IO JIaBJICHUIO C MEPEKIIFOUEHNEM Ha BBIJIOX IO BPEMEHHM (KakK B

«PCVy). Ilockonbky Ha rpaduke NaBICHHUS TOYKU | W 2 Ha OIHOM
YPOBHE, a TOTOK B 3TH MOMEHTHI BPEMEHU OTCYTCTBYET, 00BEM Ha HIK-
HeM rpaduke B TOUKax | U 2 OMHAKOBBIN.

6. llpunuun ynpasjenusi — Adaptive Control

JApyrue nmMeHa pe;xkuma:
1. «Volume targeted pressure control » «VTPC » (Newport
€500).
2. «Pressure-regulated volume control» «PRVC» (Siemens
300, Servo-1, Avea Viasys, Inspiration e-Vent).
3. «Adaptive pressure ventilation» «<APV» (Hamilton Gali-
leo).
4. «<VG», «Volume Guarantee» Ha anmaparax MIBJI ¢pupmsbl
Dréager

5. «Volume control+» «VC+» (PB-840).
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Ocobennoctu pe:xuma «VC+» Ha annapare PB-840
OcobGennoctbio pexxuma «VC+» Ha annapare PB-840 sBisercs to, uro
TECTOBBIN BJIOX, YIIPABISAEMBIN 0 00BEMY, BBITIOIHSIETCS C UCIIOJIb30Ba-
HUEM yOBIBArOIIEro MoToka (Ha rpaduke moToKa MPSMOYTOJIBHBIA Tpe-
YTOJIbHUK TUIIOTEHY301 Ha3aJl; OCHOBaHME TPEYToJIbHUKA — BPEMS BJI0XA,
a IJIoUIa/ib — IbIXaTeNbHbIM 00bEM). BBITIOTHUB TECTOBBIN B/IOX, annapar
y3HaeT, KaKO YpOBEHB JaBIICHUS B0Xa (inspiratory pressure) Hy»KHO HC-
[10JIb30BaTh, YTOOBI IOCTABUThH IE€JI€BOM AbIXaTEJIbHbIH 00hEM.

Kpome toro, nmpu BxitoueHnu pexknma «VC+» HaunHaet pado-
TaTh aKTHBHBIN KJIaNaH BhII0Xa (active expiratory valve). Takum oOpa-
30M NpeAoTBpalaeTcs KOHQIUKT nanuenTta c annaparom MBJI, eciu Bo
BpeMsl IPUHYIUTENIBHOTO B10XA Y MAlMEHTa BOZHUKHET JbIXaTeIbHast ak-
TUBHOCTh. Kak paboTaeT akTHBHBIN KIJIallaH BBIJJOXA C AJIEKTPOHHBIM
yIpaBlIeHHEM, MbI pacckasaiu B rase « BIPAP». B pesynsrare npume-
HEHUs aKTUBHOTO KJ1aniaHa Bblioxa pexkuM «VC-+H» cTall IoXoK Ha PeXUM
«BIPAPASsist» ot pupmel Driger.
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Pesrome:

Ecnu pexuM HaCcTpOeH XOpoIlo, AllMEHT BCET/ia MoJIyJaeT 1meJie-
BOIl IbIXaTeJbHbIN 00BEM NPYU MUHUMAIBHOM JlaBiieHuH Baoxa. [lo-
CKOJBKY McCHoib30BaH mnarrepH JeixaHus DC-CMYV, uyacrora
MIPUHYIUTEIBHBIX BIOXOB OIpEJEIeHa, U MUHYTHBIH 00bEM rapaHTHpoO-
BaH. OCHOBHBIE OTIINYMS OT pexxrMa «VS» —3To0 3a7aHHas 4acToTa JblXa-
HUI 1 crtoco0 mepekitoueHust Ha BeIoX. B «PRVC» — o BpemeHu, a B
«VS» — 1o noroky. Ha ocHOBe onrcaHHOTO BBIIIE CIIOCOOA YIIpaBIEHUS
MPUHYIUTEIbHBIM BIOXOM CYLIECTBYIOT pexkuMbl «SIMV) Ha Bcex Ha-
3BaHHBIX BbIIIE anmnaparax kpome Siemens 300. Bo3moxHO, ucnonb3o-
BaTh Tpu Bapuanta «SIMV» B 3aBUCUMOCTH OT TOrO, KakoW THI
CIIOHTAHHOTO JIbIXaHUs OyJIeT MPEAI0KEH MEX Ty IPUHYIUTEIbHBIMU BJIO-
xamu — «CPAP», «PS» nmm «VSy.

Kak u B pexxume «VS», Koria akTHUBHOCTb NAllMUEHTa pacTeT U UH-
CIMPATOPHOE YCUJIME YBEIMUMBAETCS, anlapaT YMEHbUIAET NOJACPKKY
Y TIO3BOJISIET MALIMEHTY «IIOTPEHUPOBATH JABIXATEIbHYIO MYCKYIATYpY».

Korna nanueHT yToMisieTcsi, U MHCIUPATOPHOE YCUJINE CHUXKA-
eTcs, annapar yBeJnyuBaeT NoJAepKKy. Eciu pacrer conpoTuBieHne
JIbIXaTeIbHBIX IyTEH MM CHUYKAETCsl KOMIUIAMHC, annapaT yBeIMunBaeT
MOJACPAKKY.
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3.18. «AutoFlow»

OTO Ha3BaHME 3aPETUCTPUPOBAHO KaK OpeHl U COOCTBEHHOCTH (DUPMBI
Drager.

«AutoFlow» — 3710 onuus, U3MEHsAOLAs apaMeTpbl NPUHYIU-
TeNbHBIX BAOXOB B pexuMax «IPPVy», «SIMV», «MMVy. DTa onius
ecth Ha anmmaparax UBJI ¢upmer Drager Evita-2dura, Evita-4, Evita-XL.
WNuaue roBopsi, 3Ta onuust MpeBpaliaeT NpUHYIUTEIbHbIE BIOXHU B 3TUX
pexxuMax Bo BIoxH, aHanornuHele «PRVCy». B nanHOM citydae Mbl uc-
MOJIb3yeM TOHATHE OIIKS, MOCKOIBKY (pHpMa-pOU3BOANUTEND HCIIONb-
3yeT NPUBBIYHBIEC Ha3BaHUS PeXUMOB ¢ ipudasieHueM «AutoFlow». Mb1
JOJKHBI IOHUMATh, YTO 3TO YK€ JPYrHe PeXUMBbI, TOCKOJIbKY CIOCO0
ynpasieHus BroxoM nomensiics ¢ VC va DC.

B 6a3oBoii MogH@UKAIMK B ATHX PEXUMaX MPUHYIUTEIbHBIC
BIIOXH BBINOJIHAIOTCS, KaK YIIPaBJIsieMble IO 00bEMY C ITOCTOSHHBIM I10-
TOKOM (Ha TpaduKax MpsIMOYTOJbHONW (OPMBI) U MEPEKITIOUYCHUEM Ha
BbI10X 110 BpeMeHu. Ha cxeme 310 Box Nel.

[Ipu Bxmouenun onuuu «AutoFlow» (Bnoxu Ne2 u Ne3) anmapar
NBJI paccunThiBaeT HEOOXOAMMYIO BETUUYMHY MOTOKA U AUHAMHUKY €r0
M3MEHEHUH, 9TOOBI JOCTAaBUTh MAIMEHTY IeJIEBON JIbIXaTeNIbHBIA 00beM
(target tidal volume), co3maBasi mpu 3TOM MUHUMAIBHOE JIOCTATOYHOE
JaBJIEHUE B JpIXaTenbHbIX MyTsax. Annapar UBJI usmepser nocrasieH-
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HBI JbIXaTeNbHBINA 00bEM U TIPH HEOOXOAUMOCTH MEHSIET IaBICHHE B0XA
(inspiratory pressure) Tak, YTOOBI JOCTaBUTh MAIlUCHTY IEJIEBOM JbIXa-
TEJIbHBIA 00BEM BO BpeMs CIEAYyIOIIero Baoxa. s kaxxaoro ciemnyto-
IIET0 BJIOXA JIABJICHHUE TIOJIIEPKKU MeHsieTcs He Oosee, uem Ha 3cm H20.
Kak u B «PLV», o01iee Bpems Boxa HE MEHSETCS, OJIHAKO, TOTOKOBOE
BpEMs B/I0Xa YBEIMYHUBAETCS MAaKCUMAJIbHO, & MHCIIUPATOpHAs May3a uc-
yesaert. [1o cpaBHennto ¢ «PLV», «AutoFlow» umMeeT nBa npeumyiie-
CTBa: BO-NepBbIX, ammapar MBJI cam omnpenensier MUHUMAJIbHOE W
JIOCTaTOYHOE JaBJICHHUE B/10Xa, BO-BTOPBIX, UCIIOJIb30BAHNE AKTHBHOIO
KJIaNaHa BbI0XA C JIEKTPOHHBIM YIIPAaBIEHUEM yCTPaHIET KOHPIUKT
MAIUEHTa C allapaToM MpH MONBITKE CIOHTAHHO JABIIIATH BO BPEMs IIPU-
HYZIWUTEJIBHOTO BJI0Xa (Ha cxeme Baox Ne3). Ha BbicoTe anmapaTHoro Baoxa
MAIMEeHT MOXKET 0€3001€3HEHHO BJOXHYTh, BBIIOXHYTh MU KallUIIHYTh.
[TpuHuMI yrpaBiieHNs AKTUBHBIM KJIAIAHOM BBII0XA TOT XK€, YTO U B
«BIPAP».

B tom ciyqae, ecnu onuust «AutoFlow» nononHser pexxuMbl
«SIMV» umn «MMV», MonupuKaIiy MoJBeprayTCs TOIBKO MPUHYIH-
tenbHble (mandatory) Baoxu. IlocmoTpure Ha cxeme: «SIMV» 1o BKiIto-
yeHus onuuu «AutoFlow»
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«SIMV» nociie BriroueHust o «AutoFlow»

Ha rpadukax pexum « MMV» HeotnnauMm ot «VC-SIMV+PSy.

B «AutoFlow» anmapar UBJI BeimonHsieT 3aa4y, yIpasisis Mo-
TokoM. B «AutoFlow» coxpanenst Bce nocronnctBa «PLVy. [1pu sTom
anmnapar IOCTOSHHO OIpEAesieT MUHUMAJIBHOE JOCTAaTOYHOE JaBICHUE
JUIS JOCTABKU 1I€JIEBOTO JbIXaTeIbHOTO 00beMa. BakHbIM JOMOTHEHUEM
SIBJISIETCSI MCTIOJIb30BAaHUE AKTHBHOIO KJIAMAHA BbII0XA. DTO MO3BOJISIET
YMEHBIIATh CEAIUI0 U OBICTpee MEPEeBOUTD MAIMEHTa Ha CIIOHTAaHHOE
npIxaHue. B psine KITMHUYeCKUX CUTyaluil Ha rpauKax JUCTIIES PEKUMbI
¢ BKITIOUCHHOH ormueit «AutoFlow» Heormmunmer o1 « BIPAPy. TakoBsl
3aKOHBI YBOJIOINY, U IIBIBYIINN THHTBHH MTOX0XK Ha JeNb(UHA.
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3.19. «<AutoMode»

MOKHO nepeBECTH KaK «aBTOMATHYECKUN PEKUM.

Taiina numenn: «AutoMode» pexxuM, BKIIIOYAIONINHI B ce0st 1Ba pexknMa
U MIPOU3BOJAIINM aBTOMAaTUYECKOE MEPEKIIOUEHNE B 00€ CTOPOHBI B 3a-
BUCHMOCTHU OT JIbIXaTEeJIbHON aKTUBHOCTH IMallMeHTa. B ogHOM pexume
Bce Boxu npunyaurensHeie (CMV), a Bo BTOpOM Bce BIOXHM CIIOHTaH-
ueie (CSV). Ha anmmapare Servo-i pupmser MAQUET Bo3MOXKHBI TpH Ba-
puanTa pexuma «AutoMode»:

1. «VCV» < «VS»

2 «PCV» < «PS»

3 «PRVC» < «VS»

[lepexntoueHuss IPOUCXOAST TaK:

Ecin nmanmeHT uCX0AHO ABIIINT B OTHOM U3 CHIOHTAHHBIX PEKUMOB («PS»
i «VS»), 1 BOZHUKAET alHo?, Yepe3 3aJjaHHblil uHTepBat (ot 7 g0 12
CEK) arrmapar NepexoJuT Ha COOTBETCTBYIOIIMI BapHaHT MPUHYAUTEIb-
Hoii BeHTWLuu («VCVy», «PCVy» umn «PRVCy). Jloruka nepexiitoueHus
371eCh Ta ke, 4TO ¥ TP BKIFoueHHH oniu Apnoe ventilation. Korna ypo-
BEHb JIbIXaTEJIbHON aKTHBHOCTH MALMEHTA BOCCTAHOBUTCS] HACTOJIBKO, YTO
OH CMOXKET HMHUIMUpoBaTh 10 BAOXOB, anmapar Servo-i npeiocTaBisieT
MalUeHTy 7 CeKyHJ, 4To0bl nepeitu B «PS» mmn «VS» B cooTBeTCTBUI
¢ HacTpoWkamu pexxuma «AutoMode».

Hu onun u3 BapuanToB «SIMV) He MOkeT ObITh BCTPOEH B «Au-

toMode». 310 3Ha4MT, yTO «AutoMode» Ha OTpe3KE BpEMEHU MEKY I1€-
PEKIIIOYEHUSAMHU TI03BOJIIET NALMEHTY WJIM TOJIBKO CIIOHTAHHBIE BJIOXH,
WJTU TOJIBKO NMPUHYAUTENbHBIE (mandatory).
«AutoMode» Ha pasHbIx Mozaessix annaparoB MBJI Heckonbko oTinu-
qarTcs, HalpuMep, Ha anmapare Inspiration ¢pupmer e-Vent mmrens-
HOCTb alTHO?, BKJIFOUYAIOLIETO MPUHYAUTEIbHYIO BEHTUIISALUIO OT 3 10 60
CEKyH[, a JUI MEpPEKIIOUEHUs C MPUHYAUTEIBHOTO Ha CIIOHTAHHBIN
PEXHUM JOCTAaTOYHO 2 BJIOXA.
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Ha anmnapare Inspiration ectb yeTbipe BapuaHTa coYeTaHUs pe-
KUMOB ITpU HacTporike «AutoMode»:
1. «VCV» < «VS»
2 «PRVC» <> «VS»
3 «PCV» < «PS»
4 «PCV» <> «CPAP»

Pexxum «AutoMode» B Hacrosiliee BpeMs JOCTYNEH Ha amnmaparax:
Siemens 300A, Servo-i MAQUET, Inspiration ¢upms! e-Vent.
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3.20. «Proportional assist ventilation» «PAV»
wim «Proportional pressure support» «PPS»
[IponopuuoHaibHas NOAAEPHKKA JaBICHUEM.

Pexxum, mocTynHbli Ha anmaparax ¢upmer Driger cepun Evita,
PB-840, «Vision» ¢pupmsr Respironics.

Pexxum MBJI co3nan Ha ocHOBE pexxuma «Pressure support ven-
tilation» «PSV». Kak u «PSV», 310T pexxum yIpasiisieM 110 AABIEHUIO,
BJIOX BKJIFOUAETCS MALIMEHTOM, a IEPEKIIOUEHUE Ha BBIJOX BBIIOIHIETCS
no notoky (pressure controlled, patient triggered, pressure limited, and
flow cycled). Otuaue B TOM, 9TO JaBlIeHUE MOANEPKKHU (Support pre-
ssure) JUIs KaX/10ro Baoxa ycraHasinuaeT annapat MBJI, ucxons us pe-
3yJBTATOB (prIOymMepuu Hauaia Baoxa. [ TaBHas 1esb co3aareneil pexxuMa
ObLTa c/1eNaTh MOIEPIKKY, aJeKBaTHON MOTpeOHOCTIM nanuenTa. J{is co-
3naHus pexnma «PAV» OblT HCTIONB30BaH JIOTMUECKUM IPUHIIMIT yIIPaB-
nenust Servo Control. ITpunmun Servo Control u3meHnsieT mapaMmeTpsl
BEHTWJISILIMY B COOTBETCTBUU C MEHSAIOIIMMUCS BBOAHBIMU. B 1anHOM pe-
xuMe anmnapar MBJI ncnons3yer CkopocTh U3MEHEHM I0TOKAa U HadaJlb-
HBIA 00BEM BIOXA IS OTpeAeTeHHs TOTPEOHOCTH MalieHTa B YPOBHE
pecrnuparopHoi oaaepKKu. YeM OombIlie yCHiIMe MarueHTa Ha BIOXe,
TeM OoJblle anmapaTHas moanepkka. Takum oOpa3om, anmapat MBJI
KOMITEHCHPYET M30BITOUHYIO HAarpy3Ky Ha JBIXaTeIbHYI0 MYCKYJIaTypy,
CHIDKas €€ 10 HOPMaJIbHBIX 3HaYEHUH.

Pexum «PAV» oTHOCHTCS K pexXrUMaM, yIpaBiIsieMbIM I10 JaBiie-
Huto (pressure controled), To ects anmapar MBJI ynpasisietT B1oxom, co-
3naBasi B KoHType ammapata MBJI naBnenue mnopnepxku (support
pressure). B pexxume «PAV» Bcé, kak B «PSV», kpome ypoBHs AaBlieHUs
MOJJEPHKKH.

Bpau craBut anmnapary 3aj1aqy U3 IByX COCTaBJISIFOILIMX: MOJIEPIKKa
00béma 1 TIOJJIEP’)KKA nOMOKa B TIPOLIEHTAX OT IOKa3aTelei Bloxa mna-
LIMEHTA, a B PE3yJbTaTe anmapar pacCUUTBIBACT Oae/ieHue TOIJIEPKKU.
UroObl OIIEHUTH CBOMCTBA B/IOXA MAIMEHTA, arapar aHAJIM3HPYET Pe3yilb-
Tatbl QrioymeTpud. J{yist onpeeneHnst HeOOXOIMMOTO YPOBHS JaBIICHUSI TTOJI-
JIEPIKKH armapaT COMOCTaBIseT U 00padaTeiBacT 6 BBOAHBIX ITApaMETPOB.
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— CBoiicTBa BJ10Xa MallUEHTA!
1) ckopocTh U3MEHEHHUs TOTOKA
2) HaYaJIbHBIA 00BEM BIIOXA
— CBolicTBa JIbIXaTEIHLHOM CUCTEMBI MAIUEHTA:
3) pe3ucrtanc
4) KoMILIaitHC
— 3aJjauy OCTaBICHHBIEC BPAYOM:
5) %VA (%volume assist) MPOIEHT MOIEPKKH 00bEMa
6) %FA (%flow assist) MpOIIEHT TOAIEPIKKHU MTOTOKA
3asada pemaeTcsi B TOM Cllydae, €Clid armapar 3HaeT pe3UcTaHC U KOM-
IJIAWHC JIBIXaTEIbHON CUCTEMBI MMAIIUEHTA.
[Ipenmonoxum anmapar perucTpupyer cialblii BIOX MalUEHTa.
Bo3MoXkHBIE IPUYUHBL:

1. [TanueHTy OCTAaTOYHO TAKOTO BJIOXA.

2. Huzkuit KoMImiaiHc.

3. Bricokuii pe3ucTanc.

4. TTarmeHT ycral.

N3 geTbipéx npuunH pexuM «PAV) paccMaTpuBaeT TOIBKO TPU IEPBBIX
BapuaHTa. Ecau TaHHBIE O KOMIUIAWHC U PE3UCTAHC HE COOTBETCTBYIOT
peanbHON CUTYyallH, annapar c/iejaeT OINOKY.

Korna anmapat peructpupyeT 3HepruyHOE Ha4yajio BJloXa MallMeHTa BO3-
MOJKHO, YTO:

1. [TanueHT peanusyeT NOTPeOHOCTh B YIyUIIEHUH ra3000MeHa.

2. CHu3WIICS pe3UCTaHC.

3. VBenuumiics KOMILIaiHC.

W B 3TOM citydae oMOKY B ONPEIEICHUH KOMIUIAHHC U PE3UCTaHC IpU-
BeIyT K HeanekBaTHOM IBJIL.

Taxum oOpa3om, UIsi TOTO, YTOOBI XOPOIIO HACTPOUTH PEKUM
«PAV», Bpau 10JKEeH MOA00paTh ONTUMAIbHBIA MPOIEHT MOAICPKKU
00BbEMA M MPOLEHT NOJAEPKKH MOTOKA (3TO JIeIaeTCsl MO3TAIHO, METO-
noM mpod u ommbOoK). M3MepuTh KOMIUTAWHC M PE3UCTAHC MOXKHO
TOJILKO y PEIaKCUPOBAHHOTO MAIlME€HTa B PEXUME NMPUHYAUTEIbHON
NBJI ¢ ucnonb3oBaHUEM HHCIUPATOPHOH nay3sl, a «PAV» — 310 pexum
MOJJIEPKKH CIIOHTAHHOTO AblxaHus. [lo3ToMy Hcnonb3yroTcst pacuer-
HbIE TIOKa3aTeu.
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Bcé Tak nHempocro. ..
CaMbIMH onacHbIMHU omnOKkamu pexuma « PAV» sBistorcs:

1. YMeHbIIeHMEe WM OTKA3 OT NOAJCPKKHU JaBICHUEM YTOMIIEH-
HOTO, 0CJIa0JIEHHOT'0 MaIeHTa. TakoBa JIOTMKa peXUMa: YeM MEHbIIIE UH-
CIMpaTOpHasi MONbITKA, TEM MEHBIIIE NOJIepKKa, U Hao0opoT. Ha3zanue
pexuMa 4ecTHO cooOrraer HaMm 00 onepannoHHoi jnoruke. [Iponopumo-
HaJbHas NOJIepIKKa AaBieHreM uinu « Proportional pressure support».

2. Ha ¢oHe cHMWXKEHUS pe3UCTAaHC WU MOBBIIICHHS KOMILIAHC
3aperucTpUpoOBaB yBEIMUYEHUE TIOTOKA U 00bEMA BO BPEMsI HHCIIUPATOP-
HOU IOMNBITKY IMAI[UEHTA, allapaT MOXET O4€Hb CWIBHO «BAYTb» Ila-
LAEHTY.

[Ipu ucnone3oBanuu pexuma «PAV» oueHb Ba)KHO BBICTABIIATH
napaMeTphl «apnoe ventilaton» ¥ rpaHUIBI TPEBOT O JABICHHIO, JTbIXa-
TEJIbHOMY U MUHYTHOMY 00BbEMaM BEHTUJISLIUH.

Pe3rome: Benukonennas konuenmus pexxuma MBI, koTopyto 10BOJIBHO
TPYIHO BOILIOTHTH B )KU3Hb. ABTOp-pa3zpadoTunk pexxnma «PAV» Magdy
Younes [7] TOBOPHT, 4TO BO MHOTUX CHUTYAIUsX JJIsi TOTO, YTOOBI Ipa-
BUJILHO HACTPOUTH 3TOT PEXKUM HYKHO ObITh 3kcrieprom B BJIL.
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«NAVA», «Neurally Adjusted Ventilatory Assist» §3.21
3.21. «NAVA», «Neurally Adjusted Ventilatory Assist»

Pexum, noctynHselii Ha annaparax Servo-i pupmel «MAQET».
Pexum MBJI co3nan Ha ocHoBe pexkuma «Pressure support ventilation»
«PSV».

JIBa cymiecTBeHHbIX OTIAN4Us OT «PSV»: 1) yHUKanbHBINA TpUT-
rep, 2) crnocod U3MEHeHuUs JIaBlIeHUs MOJIEPKKHU (support pressure).

Arnmnapar BJI ocHamén cuctemMol, pacro3Haromieil HepBHbIN M-
MYJbC, TPOXOSIINH 1Mo TuadparMaibHOMy HepBY K auadparme. Jlarank-
AJIEKTPO/J] 3aKJIIOUEH B CTEHKE JKEJIYJJOYHOIO 30H]Ia U COETUHEH TOHKUM
poBOAOM ¢ OriokoMm yripasneHus armapara UBJL. Takum o6pa3om, anma-
par MBJI HaunHaeT BOOX B OTBET HA CUTHAJ, UCXOIAIIMI HEMOCpPE-
CTBEHHO W3 [JbIXaTeJIbHOTO LEHTpa. OJIEKTPUUECKUH HMITYJIbC
perucTpupyercs, Korjaa npuKas Ha BJ0X, WAYLIUI U3 JbIXaTeIbHOIO 1IEH-
Tpa 1o auadparmMaibHOMY HEPBY, pacipocTpansercs Ha auadparmy. Kom-
netotep amnmapara MBJI orgenser HyXHBIM CUTHal OT JPYTHX
JIEKTPUYECKUX UMITYJIbCOB, B YACTHOCTH, OT 3JIEKTPUUECKON aKTUBHO-
cTu cepaua. Bennunna curnana onenuBaercd anmnaparom MBJI B Mukpo-
BOJIbTaX. YPOBEHb JIaBJICHUs MOIEPKKH (support pressure) anmapar MBJI
BBIOMpPAET NPONOPIUOHAIBLHO BEIMYMHE 3JIEKTPUUECKOTO UMITYJIbCa, Te-
HEPHUPYEMOTO JIbIXaTEeIbHBIM LIEHTPOM.

Jliig Toro, utoObl HacTpouTh pexxuM «NAVAy», cHavyasla HacTpau-
BaroT napameTpsl «PSV», kak onucano B rmase «Pressure support ven-
tilation», npumep Ne2. 3arem ycTaHaBIMBAIOT CIEIHUATbHBIN
KEITyAOYHbIN 30H]1, OCHAILEHHBINA JaTYNKOM-3JIEKTPOIOM, U BBIIIOJIHSIOT
KaJIMOpOBKY CHUTHaJIa Ha BJIOX, ITOJy4aeMoro ¢ 1uadparMaabHOTO HEpBa,
ucnonb3ys Monutop anmapara WBJIL. Ilocne nmonyuenus crabuibHOro
CUTHaJa Ha 3KpaHe MOHUTOPA yCTaHaBJIMBAIOT YyBCTBUTEIbHOCTD 3JIEK-
Tpuueckoro Tpurrepa. ITocne 3Toro ycraHaBIMBaroT ypOBEHb MOAJEPHKKU
nasierrem — B cM H20 Ha oxgwH MukpoBoubT curHana (NAVA Level).
MosxHO ycTaHoBUTH ypoBeHb noaaepkku ot 0 go 30cm H20 na 1 mu-
KpoBoJIbT. TakuM 00pa3oM, Ha KaxAbl BJOX MAal[MEHT MOJIydYaeT MOoJ-
JIEPKKY MPONOPLMOHATIBHYIO 3allpOCy AbIXATEIbHOIO LIEHTPA.

IIpu BximroueHuu pexuma «NAVA» TpUrrep mo ImoToky He OTMEHSETCH.
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Hcnonb3yercs npunimn «come first — served first»: obcimyxuBaem Toro,
KTO IpUIIEN nepBeIM. Pa3paboTunku pesxuma MOHUMALOT, YTO 30H/ C JaT-
YUKOM-3JICKTPOAOM MOXKCET CMCCTUTHCA.

[Tomumo ynpaBnenus noxoM cucreMa «NAVA» Ha annapare Servo-i mo-
3BOJISICT MOHUTOPHUPOBATH AKTUBHOCTH ABIXATCJIBHOI'O HCHTpPA U COIIO-
CTaBJIATH € paboToii anmapara B r06om pexnme MBI

Pe3rome:

1. Pexxum «NAVA» OCHAILIEH CaMbIM Obicmpbim TpUrrepoM. Jleit-
CTBUTEIILHO, YTOOBI cpaboTai IF000 Ipyroii patient trigger, TOHKHO CO-
CTOATHCSI COKpAIIEHUE JbIXaTeIbHOM MYCKYJaTyphl, 1 HAa4aTbCsl BIOX
nanueHTa. B atom ciyyae annapar BJI oka3siBaeT nNoanepKKy «BIO-
TOHKY» YK€ HadaBlieMycs Broxy. Tpurrep pexuma «NAVA» HauyuHaeT
MIOJIIEPKKY BA0XA OJJHOBPEMEHHO C HAYAJIOM COKPALCHUS JIbIXaTEIbHBIX
MBIIII] TAI[UEeHTA.

2. Pexxum «NAVA) oCHAIIIEH CaMbIM 4y6CHmEUMeTbHbIM TPUTTE-
poM. Ecnu nmanueHT ocnabiaeH Wi cTpajaeT MMACTEHUEH, TOJIMHENPO-
IIaTUEW U T.J., OH HE BCEIZIa MOXKET CO3/1aTb U3MEHEHHUE IOTOKA WU
OTpHIIaTEIbHOE IaBJIEHHE, YTOOBI MHULIMMPOBATH BJIOX. TpuUrrep pexuma
«NAVA» pearupyer He Ha JIaBJICHUE WU ITOTOK, a Ha JIEKTPUYECKUI UM-
nynbe. CUTHAN JAbIXaTeNbHOTO IEeHTpa pacrno3Haérces anmnapatom UBJI,
JIaXKe €CJIM COKpAIlCHUE IbIXaTeIbHOM MYCKYJIaTypbl HACTOIBKO MAJIO,
9TO HE CO3aET 3HAUMMBIX U3MEHEHHI TTOTOKA, IaBICHUS WK 00BEMA.

3. Pexxum «NAVA» cornacyer paboty anmapara MBJI ¢ npixa-
TEJBHOM MOTPeOHOCTHIO MaIeHTa. B aToM pexumMe OrecTsiie peanrnso-
BaHa KOHCTpyKTHUBHas uaes pexuma «PPS» win «PAV», nockoiabky
MOJIJIEP>KKa BA0XA IMPONOPLUHOHAIbHA CUTHAILY JABIXaTeJIbHOTIO LIEHTPA.

4. MOHUTOPUHT (YHKIIMH JBIXaTeIbHOTO IIEHTPa B JIFOOOM pe-
xume VBJI npencrasnser O0NbIIyI0 IEHHOCTH JUISl OLIEHKU COCTOSIHUS
CTBOJIa TOJIOBHOT'O MO3I'a U CUCTEMBI ayTOPETYIISLIMM TOMEOCTAa3a.
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3.22. Smartcare/PS

Smartcare/PS — 3To KOMIIBIOTEpHAsI IpOrpamMma, yCTaHaBINBae-
Mas Ha anmaparax UBJI Evita-XL ¢upmsl Driager, ms yrpaBieHus: pe-
xUMoM «ASB» («PSV») B Xoze cHMXEHMSI pecIUpaTOpHOI MOAAEPKKU
u npekpaienus MUBJI. [{ens 3Toit mporpaMmbl: TOCTENEHHO U 0€3011aCHO
CHU3UTH MOJIEPHKKY JIO0 YPOBHSI, C KOTOPOTO MOYHO YCIIEIIHO 3KCTyOu-
pOBaTh MalMECHTA.

[Ipu akTMBU3aIMK 3TOM NPOrpamMMBel B KOMIIbIOTEp amnmnapara FBJI
BBOJIATCSI JaHHBIE O MTAlIUEHTE: BEC Tela, JJIMHA U IUaMeTp UHTyOaIMOH-
HOW TpyOKu, uHpopMarus o Hamnynu XOBJI 1 0 HaTM4YUK HEBPOJIOTH-
yeckux pacctpoictB. Evita-XL ananmusupyer 4acTtoTy JbIXaHUM,
neixarenbHbld 006EM 1 EtCO2, kBanmudummpyeT cocTosHUE MarueHTa u
KOPPEKTUPYET JIaBJICHHUE MOAJECPKKH BoXa. Ecin anmapar ycTtaHaBiu-
BAET, YTO MAIMEHT CTA0MIILHO U a/1EKBATHO JBIIINT HAa OYEPETHOM YPOBHE
MOJIIEP>KKH, OH YMEHBIIIAET JaBJICHUE MOAACPKKY Broxa. Ecnu anmapar
YCTaHABJIMBAET, YTO MALUEHTY HEJOCTATOYHO OKa3bIBAEMOM MOAICPKKH,
OH TOBBIIIAET JIaBJIEHHE BAOXa. To €cTh ammapar BBINOIHIET padboTy
Bpava. [IpeumymectBo nmporpammsl SMARTCARE/PS B ToMm, uTto
OLICHKA COCTOSIHMS NanueHTta u ajgekBarHoctu VIBJI BeimonHsieTcs ka-
#x7ple 2 MuH. [Ipyu He0OXOAMMOCTH 110 Pe3yJIbTaTaM OLIEHKH BHOCSTCS IIO-
npaBku B mapameTpsl peskuma VIBJI xaxkasie 5 MuH. Eciiu 651 9Ty paboTy
BBINOJIHST BPay, TO OH JOJKEH ObLT ObI IOCTOSIHHO HAXOUTHCA Y TIOCTENIN
6onpHOT0. OYEBHIHO, YTO HETOCTATOK PECITUPATOPHON MTOIEPKKH PH-
BOJUT K YTOMJICHHUIO MALIMEHTa U yXY/IIIAET €0 COCTOSIHUE, @ U30bITOUHAs
MOJI/Iep>KKa HEOoMpaBaaHHO yBennuuBaeT aureasHocts UBJI. SMART-
CARE/ PS no3BomnsieT n30exath 3TUX ociaokHenui. [1ocie Toro, kax ari-
napar MBJI ycTaHOBWJI, 4YTO TAIMEHT CTAOWIBHO JBIIIUT Ha
MUHUMAaJIbHOM YPOBHE MOJJEPKKH, OH BBIIAET COOOIIEHUE O TOTOBHO-
CTH MaLMEHTa K IKCTyOalNN.
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[Iporpamma SMARTCARE/PS pa3pabotana 11 npekpalieHus
pecnupaTopHOM NOJIEPHKKHU y ALIMEHTA IOCIe CTA0OMIN3AI[MH COCTOSTHHUSL.
Jlnis yerieniHoi paboTsl IpOrpaMMbl HEOOXOUMBI CIIEAYIOLIUE YCIOBUS:

- NuBasuBHas VBJI (uHTyOanus nin TpaxeocToMusi)

- CraOuibHasi reMOJMHAMHUKA.

- YcroitunBas npIxarenbHasi akTUBHOCTb, CIIOCOOHOCTh TPUTTH-
pOBaTh aNIapaTHbIA BIOX.

- YpoBeHb cefaluy He JI0JKEH BIMSTh Ha JbIXaTEIbHYIO aKTHUB-
HOCTb IalUEHTA.

- Pemuccus XOBJIL.

- OTCyTCTBHE HEBPOJIOTHUYECKOTO 3a00JIEBaHUS HAPYIIAIOIIETO
HOpPMAaJIbHYIO JIbIXaTeIbHYI0 aKTUBHOCTb.

- Pemuccus mapeHxumaro3Horo 3aboneBaHus JETKUX U OTCYT-
CTBHE TPYOBIX BEHTHIAIIUOHHO-TIEP(Y3HOHHBIX HAPyIICHHH.

- CrabuibpHO HOpManuzoBanHoe KOC.

- OTCcyTCTBHE JTUXOPAIKH.

Pe3rome: [Ipexe Bcero, CieyeT MOMHUTD, YTO OTBETCTBEHHOCTD 32 MPH-
HATHE PEILLEHUs JISKUT Ha jedalieM Bpade. HakoruieHHbIN Ha ceroaHs
MupoBoi onbIT npuMeHeHus rnporpaMmMsl SMARTCARE/PS rosoput o
e€ BBICOKOH 2((EKTUBHOCTH MPH COOIONCHUH TIOKa3aHUH i e€ mpu-
MeHeHust [www.draeger-medical.com].
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3.23. «<KASV», «Adaptive support ventilation»
U «KAVM», «Adaptive ventilation modey»,
AanTHBHAas NOAAEPKUBAOIIAS BEHTHJISIIIUA.

OT1oT pexuM ecTh Ha anmapatax UBJI dupmer Hamilton-Medical:
«Raphaely, «Galileoy, «C-1», «C-2», «C-3», «MR-1», «G-5» 1 «S-1» u
Ha ammaparax «Bellavistay
Ha3Banue pexuma He oTpaxkaet ero cymuoctu. Llens (target) pexuma
«ASV» — obecnieunTh 3a1aHHBIA 00BEM MUHYTHOW BEHTHIISIIIUNHU (KaK B
pexume « MMV»), HO He JOMYCTUTh Pa3BUTHSI HACTOTO MIOBEPXHOCTHOTO
neixanus (rapid shallow breathing). [{ns moctrkeHus 3TOW IienH amnma-
par BBIMOIHSIET IPUHYIUTENbHbIE BIOXH U MOJAIEPKUBACT CIIOHTaHHbIE
BJIOXM MalMeHTa, Kak B pexxume «SIMV». CooTHoIIEeHNE Ynciia MPUHY-
JTUTENBHBIX U CIIOHTAaHHBIX BIOXOB PeKUM «ASV)» ycTaHaBIMBAeT B 3a-
BUCHUMOCTH OT JbIXaTeIbHOW aKTHUBHOCTH manueHTta. Kpome Toro,
anmapar BBIIOJHSIET KOPPEKIIUIO MapaMeTpOB IPUHYIUTEIbHBIX U CIIOH-
TaHHBIX BIOXOB OT Bl1oxa K Boxy (Dual Control Breath-to-Breath), kak
B pexxnumax «PRVC» u «VS». To ecTp anmapar MeHsSeT ypOBEHb JlaBlie-
HUS TOJJIEPKKHU TaK, YTOOBI BO BpeMsl KasKJIOTO BJI0Xa JJOCTABIIATH IIeIe-
BOH JIbIXaTeNbHBINA 00BEM.

Jloruka ynpaBieHusi B pexxume «ASV» TpeOyeT pemieHus AByX

3aa4;
1) obecrieunts 11eneBOl 00bEM MUHYTHON BEHTHIIALINN;

2) npIXaTelbHBIA 00bEM U YacTOTa JIBIXaHUH JOKHBI OBITH (H-
3HOJIOTMYHBI JIJI JTAHHOTO MallieHTa.

W30bITOUHBIN TBIXaTEIBHBIN 00BEM MOXKET OBITH TPABMUPYIOIIUM
(daxTopoM, 0COOSHHO JIJIsl TOBPEXKICHHBIX JICTKHX, & HEJ0CTATOUYHBIH JbI-
XaTelbHbI 00BEM MPUBEAET K MPEUMYIIECTBEHHONW BEHTUIISIIUU MEPT-
BOro npoctpanctBa. COOTBETCTBEHHO, 7S 3a/IaHHOTO 00bEMa MUHYTHON
BEHTHJISIIIMH C MAJICHBKUM JIBIXaTeIIbHBIM 00BEMOM OyZIeT CBSI3aHA BBICO-
Kasi 4acToTa JIbIXaHuH, a ¢ H30BITOYHBIM JIbIXaTeIbHBIM 00bEMOM — MaJias
yacTtoTa AbIxaHuil. Kpome Toro, mpu yBeITMYEHUU YACTOTHI JBIXaHUU
YMEHBIIIaeTcsi BpeMs Bbioxa. J{ist kaxxaoro o0bEéMa MUHY THOM BEHTHIIS-
UM CYIICCTBYET OIpPEACICHHBIH HAOOp COYETaHUU JIBIXATEIHHOIO
00BEMa M YaCTOTHI JbIXaHHIA.

WWW.NSICU.RU — 206



Yacrs 111 Nmena pexxnmoB MBJI n ux XxapakTepUCTUKH

Ha npuBenenHoM Hipke Tpaduke Mmoka3zaHa 3aBUCUMOCTD JIBIXaTeIbHOTO
00b&MaA OT YaCTOTHI ABIXaHUI MPU MUHYTHOW BEHTUISILIUK CEMb JIUTPOB.

CxopocTs BbIJIOXa onpeenseTcs ynpyroctoio (elastance) qpixa-
TEJIHHOM CUCTEMBI U COTIPOTUBJICHHEM (resistance) IbIXaTeIbHBIX My TEH.
Amnmnapar UBJI B pexume «ASV» BbIOHMpaeT 4acToTy AbIXaHUM TaKUM
00pa3om, 9TOOBI 32 BpeMs BbIIOXA MAIMCHT YCIIEBAI OCBOOOIUTH JICTKHE
JUISL CIIEAYIOLErO BAOXA.

Arnmapar pacCUMTHIBAET KOMIUIAMHC U PE3UCTAHC, aHATTU3UPYS Xa-
paKkTEepUCTUKU U3MEHEHUH JaBJICHUS HA BJIOXE U Ha BbloXe. B kauecTBe
IIPOMEXYTOUHBIX IOKa3aTesel A pacyeToB ucnoibsdyercs Time con-
stant (mocrosiHHas BpeMmeHu Bbijjoxa uiau CRexp) u Dynamic Characte-
ristic (nuHamuueckas xapakrepuctuka, CD, Apyroe Ha3BaHHUE —
IMHaMu4eckuii kommiaitie). [Tonpo6Ho 06 3TOM B epBOi YaCTH KHUTH,

B 1aBe «PecnmparopHasi MexaHUKay.

A. ToPsYEB

207 N. CABUH
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Korna Bpau craBut 3agauy annapary aias UBJI B pexume «ASV»,
rpadu4ecKu TO MOXKHO MPECTABUTH TaK.

[Ipu coznanum pexuma «ASV» OblIM UCTIOIB30BAHbI UIEH JIBYX
BapuaHTOB pexxuma « MMV»:

1) mognepxka cnadbix BIOXOB AaBieHueM («Hamilton Veolary)

2) nobaBneHne NPUHYIUTENBHBIX BIOXOB («Evitay Dréger).

YpoBeHb J1aBiIeHMsI IOAIEP>KKH alapaTr pacCUUTHIBAET, CPaBHU-
Basg 00bEM COCTOSBILETOCS BAOXA C IEJEBBIM JbIXaTEIbHBIM 00BEMOM
(target tidal volume). LleneBoii abIxareabHBI 00BEM — 3TO YAaCTHOE OT
JeNICHUSI MUHYTHOTO 00b&EMa BEHTHIISIIIMY Ha ONTHMAJIbHYIO YaCTOTY JIbI-
XaHUU.
[IpencraBum cede pabory anmapara UBJI B pexxume «ASVy.

1. Eciin UBJI HaunHaeTcs y manueHTa ¢ yTHETEHHOU JbIXaTellb-
HOM aKTHBHOCTBIO, pexxuM OyzeT noxox Ha «PRVCy» winu, nnaue
rosopsi — Dual Control Breath-to-Breath-Pressure-Limited,
Time-Cycled Ventilation. [1aBHO€ oTIMUME B TOM, YTO armapary
3a/laH He LEeJIEeBOM IbIXaTeJIbHBIIH 00bEM M YacToTa JAbIXaHWH, a
MUHYTHBII 00bEM BEHTWIALIMH, IPU ITOM ONTUMAJIbHYIO YaCTOTY
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JIbIXaHUH anmnapar HaxoauT caMm. B nanHom ciyvae narreps MBJI
DC-CMV.

2. Korna y nanueHTa HaunHaeT BOCCTAaHABIMBAThCS AbIXATEIbHAS
aKTUBHOCTB, pexuM Noxox Ha «DC-SIMV». [Ipu sToM npuny-
nutenbHble BAoxu BeIMoNHAIOTCS B «PRVCy» (Dual Control
Breath-to-Breath-Pressure-Limited, Time-Cycled Ventilation),
a crnonranHbie B «VS» (Dual Control Breath-to-Breath-
Pressure-Limited, Flow-Cycled Ventilation). Teneps nmarrepu
NBJI DC-IMV. Hecmotps Ha uzmeHenue narrepHa MBJI, anna-
paT CTPEMUTCS COXPaHSATh MUHYTHBIA 00BEM BEHTHJISIIIUU U OTI-
TUMAaJIbHYIO YaCTOTY ABbIXaHUM.

3. Korga apixarenbHasi akTUBHOCTh BOCCTAHOBHJIACH HACTOJIBKO,
YTO MNaIllME€HT HWHULIMHUPYET HOPMAJIBHOE KOJIMYECTBO BJIOXOB
pexum «ASV» craHoButcsa noxox Ha «VS» (Dual Control
Breath-to-Breath-Pressure-Limited, Flow-Cycled Ventilation).
[Tarrepn MBJI mensiercst na DC-CSV. Anmapar UBJI nponomkaer
MO/I/IEP>KUBATh MUHYTHBIM 00BEM BEHTUJISILIUA U ONITUMAIBHYIO
qyacToTy AbixaHuil. Otianuune ot «VS» Ha JTaHHOM 3Tarie B TOM, 4TO
anmapar Ha OCHOBE IIOCTOSIHHOM OLICHKH PEeCIUpaTopHO Mexa-
HUKH U JIbIXaTeJIbHOM aKTHBHOCTH NAILMEHTA MOCIEI0BATEIbHO
YMEHBILAET PECIUPATOPHYIO MOAJAEPKKY U TOTOBUT IMALMEHTa K
npekpanienuto NBJL

4. Ecnu Ha n1000M 3Tare oTMevyaeTcsl oTpulareabHas JUMHAMHUKa
COCTOSIHUSI PECIIMPATOPHON MEXaHUKH UM YTHETEHHUE JbIXaTelb-
HOM aKTUBHOCTHU, PEKUM «ASV)» yBEIMUMUBAET PECIUPATOPHYIO
MOJICPKKY.

BmecTo pe3roMe npuBoauM 10CJI0BHYI0 HUTATY U3 «PyKkoBoacTBa mo-
JIb30BaTeJIsl Ha pyccKoM si3bike» K annapary Hamilton Galileo Gold:
«Bompekn BO3MOXHBIM OXKUTaHUSIM «ASV» He HCKITFOUaeT HeoO0X0u-
MOCTb Bpaua Win KIMHULKCTA. OJHAKO pexuM «ASV» MUHUMU3HPYET
paboTy 1o TPYIOEMKOI HACTpoOiiKe U nepeHacTpoiike anmnapara. Cam mo
cebe pexxuM «ASV» He MPUHUMAET KIMHUYECKHUX pereHHi. «ASV» BbI-
MOJIHSIET KOMaH/1y Bpaua, 3aJJaHHYIO B CaMOM OOIIIeM BUJIE, U TOJIBKO Bpay
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MOJIHSIET KOMaH/1y Bpaua, 3aJJaHHyI0 B CaMOM OOIIeM BUJIE, U TOJIBKO Bpay
MO’KET U3MEHUTh KOMaHTy. JTa KOMaH/1a MOKET OBbITh CXeMAaTU4HO IpeJi-
CTaBJICHA B CJIEAYIOLIEM BHJIE, II€ MOIU(DUIIPYEMbIE YaCTH BBIICIICHBI
KUPHBIM HIPHUPTOM:
- IOJIIEPKUBATh YCTAHOBJICHHYI0 3apaHee MUHYTHYIO BEHTH-
JISIUIO,
- IPUHUMATH B PacyueT CIIOHTAHHOE JIbIXaHUE,
- IPEeIOTBpaLIaTh TaXUAITHO?,
- npenorBpaiarb ABTOPEEP,
- IPEeIOTBpAIAaTh N30bITOYHYIO BEHTHIALINIO MEPTBOTO IPO-
CTpPaHCTBa,
- 00ecneyuTh MOTHOLECHHYIO BEHTWISIIUIO MTPH AIlTHOD MJTH CiIa-
OOM JBIXaTeIbHOM YCHIINH,
- IepesiaBaTh yIpaBJIeHUE NallMeHTy NP 10CTaTOYHOM JIbIXa-
TCIbHON aKTUBHOCTHU,
- ¥ TIpY 3TOM HE MOJJHIMATh JaBJICHHUE I1JIaTO BBIIIE YPOBHS
(BepxHeii rpaHuupbl 1aBjaenus muayc 10 cm H,O)»
P.S. PykoBozacTBa mosb3oBaresns k anmaparam ¢pupmsl Hamilton-Medical
XOPOILIO HAMKMCaHbl ¥ TIOHATHO NEPEBEACHBI, IOUUTAETE C YA0BOJIbCTBUEM.

P.P.S. Anmapar bemnaBucta 950, o Halie# oleHKe UMEET caMblil y100-
HbII 1 ToHATHBIN nHTEepdeiic. «Touch screeny». Ecte Tpu mopra USB mist
KOMMYHHMKAIlUd M cbeMa uHpopManuu. MOXKHO Aake MOJKIIOYUTh
«MBIIIKY».
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3.24 «IntelliVent-ASV» Camblii HHTeJUIEKTYaIbHBII
pe:xxum UBJI nim HeoOxoauMoe 10110JTHEHUE
K TPeTbeMy U3JAHMI0 KHUTH

B 2011 rony cpenu «uHTENeKTyIbHbIX peskuMoMB VIBJI» nosBuics
HoBbIH pexuMm «IntelliVent-ASV» ot ¢pupmsr Hamilton-medical. Ha ce-
TO/IHS 3TO caMblii YMHBIN U3 Bcex pexumoB MBJL. Oror pexum NBJI
npencTaBicH Ha Ha ammaparax MBJI Hamilton S-1 u moxet ObITh ycTa-
HOBJICH Ha armapar Hamilton G-5 kak qoMoHATETBHAS OTIITHS.

HazBanue pexxuma, BO-TIEpBBIX MOJYEPKUBAET €TO BBHICOKYIO MH-
TEJJIEKTYaJIbHOCTb, & BO-BTOPBIX YKA3bIBAET, YTO ATOT PEKUM MOCTPOCH
Ha OCHOBE «ASV».

«IntelliVent-ASV» — 3T0 pe:KuM BEHTHIALINU, B KOTOPOM Bpay CTa-
BUT arrapary OJHOBPEMEHHO TpH 3ajauu (targets), BO-TIEpBbIX, KaK U B
«ASV» obecriedeHue 1eIeBOro 00béMa MHUHYTHON BEHTUIISIIUU TIPU
T000M YPOBHE JIIXaTEIbHOW aKTHBHOCTH IMAIMEHTA, BO-BTOPHIX TMOJI-
nepxanne E CO, B 3a1aHHBIX TPaHHUIAX, & B-TPETHHUX TOIEPIKAHNE Ha-
CBINIEHUS] TEMOTIIOOWHA KHUCIOPOIOM, TI0 JAHHBIM MYJIHCOKCUMETPUHU
(S,0,), He Hmxke 1enesoro ypoHs. ITpu 9ToM, Kak 1 B pexume «ASV)» ar-
napar 00ecreynBacT ONTUMATbHOE COOTHOIICHNE YAaCTOThI BIIOXOB U JIbI-
XaTelbHOTO O0beMa JUIsl YMEHBIICHUST paOOThl JBIXaHHS Y JTAHHOTO
MAalUeHTa C YYETOM COCTOSIHHS €T0 JIeTOuHON MexaHUKH.COOTHOIIEeHUE
9uCiia MPUHYAUTEIBHBIX W CIIOHTAHHBIX BIOXOB pexuM «IntelliVent-
ASV» ycTaHaBIUBAaET B 3aBUCHMOCTH OT JIbIXaTeJIbHOW aKTHBHOCTH I1a-
nuenrta (kak B «ASV»). Anmnapar BHITIONHIET KOPPEKIHIO TapaMeTpoB
MPUHYIUTEIBHBIX U CIIOHTAHHBIX BIOXOB OT Boxa K Broxy (Dual Cont-
rol Breath-to-Breath), kak B pexumax «PRVC» 1 «VS» u «ASV». To ecth
amnmapar MEHsIeT YPOBEHb JABJICHUS MOAJICPKKHA TaK, YTOOBI BO BpEeMs
KaQXXJIOTO B/10Xa JTOCTABIISTh LEJIECBOM JbIXaTEIbHBIN 00bEM.

3amaun (targets), kotopsie pemaet «IntelliVent-ASVy» mpu UBJIL.

1. LeneBoit MunyTHBIN 00beM BeHTHIIAIIMH (MO/I)
2. [Monnepxanune E_CO, B 3a1aHHBIX IpaHUIIAX
3. [Monnepxanune S,O, HE HUKE 1IENEBOTO YPOBHS
A. lopA4EB
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U, camoe 3amedarensHoeTo, 4TO B «IntelliVent-ASV» moaHOCTREIO
COXpaHSETCS JIbIXaTeNIbHAsi aKTUBHOCTH natuenTa. Eciu coctosinue 00ib-
HOTO YJIYYIIIae€TCsl, U OH peasiu3yeT 00sIee aKTUBHBIE BIOXH, TO JIABJICHUE
MO/IIEPKKU CHUKACTCSI, — MPOUCXOUT TPEHUPOBKA JIBIXATEIbHOU MY-
ckynarypsbl. [Ipu ocnabieHnr CIOHTAHHOTO JIBIXaHUS arapaTHas MoI-
JepKKa YBEIMUHMBAETCS U 00€CTIeUrBaAETCS 11€7IeBOM MUHYTHBIH 00BbeM
BEHTWISALINK O€3 MepeyTOMIICHUS TaIllMeHTa.

IIpunumunsl ynpasjaeHus. 3a OCHOBY B3ST pexuM «ASVy, nos-
TOMY 11€JIEBOIl MUHYTHBIH 00bEM BEHTHJISILIUM PACCUMTBIBAETCS UCXOIS
U3 UJeaIbHOM MacChl Tella, B OCHOBE PacyeTa JIEKHT POCT MalueHTa. Bel-
IIOJTHUB pacyeT arnrapar «3HaeT» LeneBoil 00bEM MUHYTHON BEHTHIIALINN.
Ha stom sTane Hactpoiiku pexuma VIBJI, Bpad MOXeT BHOCUTB NOIIPaBKY
B neneBoit MO/l B mporieHTax OT pacueTHOM BEJIMYUHBI MUHYTHOW BEH-
TsiuK. COOTHOIIEHUE TPUHYIUTENbHBIX U CIIOHTaHHBIX BOXOB OIpe-
JENIAI0TCS AbIXaTeIbHON aKTUBHOCTBIO NAallMeHTa. JlaBieHne noaaepKKu
BJI0Xa 3aJa€TCsl IO MPUHLUITY «KMUHUMAJIbHO 1I0CcTaTouHOro». Ha ocHOoBe
MOHHUTOPHUHIa MEXAaHUKHU JIbIXaHUs anrapar BbIOMpaeT Takoe COOTHOIIIE-
HUE YaCcTOTHI BIOXOB U JIBIXaTEIILHOTO 00BbeMa, TIPU KOTOPOM paboTa JIbI-
xaHusi Oyzner MuHHUManbHOM. Amnmapar MBJI umeer BcTpoeHHbIE
MYTbCOKCUMETP U KamHoMmeTp. Hpopmanms, momydaeMast ¢ 3TUX MpH-
00pOB, HE TOJIIBKO BBIBOAMTCS HA TUCIUICH anmapara, HO U HCIIOIb3yeTCs
YOPABJIAIOIIMMY IPOrpaMMaMHU JUIsl BHECEHUS MOMPaBOK B IapaMeTphbl
NBJI B pexume «IntelliVent-ASV».

YnpapieHue MUHYTHOI BeHTHIsiued. OcHOBaHO Ha MH(pOpMa-
UK, NOJyyaeMoi ¢ kanHomeTpudeckoro narunka (E.CO,) unrerpupo-
BaHHOTO B JIbIXaTEJIbHBIN KOHTYp MIPOKCUMAJIbHO K MAI[UEHTy BOJIU3U OT
Y-o6pasHoro TpoiiHuka. [1o taHHBIM KalTHOMETPHUH armapar BHOCUT I0-
IIpaBKU B BEJIMUMHY JaBIE€HUS BAOXa 1 AocTixkeHus nenesoro MO/ B
rpaaumax mMexay 70 u 200 mL/KgPBW/min. (PBW — predictedbody-
weight, uneansHbiil Bec Tena) [TonpaBku 1aBiIeHUs MOAIEPKKU BHOCITCS
Mmex 1y Broxamu (breath-by-breath). IIpu cranmapTHOit HacTpolike 1ee-
Bble rpanuipl B CO, naxomsarces mexay 35 u 4lmmHg y naccuBHbIX na-
HUEHTOB. DTOT «Kopuaop» ueneBoro E.CO, MOKET ObITh M3MEHEH
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BpayoOM B 3aBUCHUMOCTH OT KJIMHUYECKOH 3a7ja4ui. BO3MOXHO BBICTaBUTh
uenesble 3Hadenus E,.CO, kak B 30He yMEPEHHOW TMITOKATIHUY, TAK U CMe-
CTHUTb B 30HY JIOITYCTUMOM I'MIEpKAITHUU.

Hepapxusi ynpasisiromux nporpamm. Jlo tex nop noxka E CO,
HaxOAMTCS B Ipeerax LeJeBbIX IpaHul], annapar nposoaut MBJI, cie-
nysl ynpasismole joruke pexuma ASV: «O6ecnieunts nenesoir MO/J]
ontuMmu3upys cootHomenue IO u YJ[ B cOOTBETCTBUM € peCIMpaTOPHOM
MEXaHUKOW JJAaHHOTO raruenTa». Lemb u cMpici onTuMu3anuu B «ASVy
B TOM, YTOOBI HaiiTu Takoe >¢dexruBHoe coornomenue JJO n U/, npu
KoTOpoM padota npixanus (WOB) MunnmaibHa.

Korna nokasaress E CO, BBIXOZHUT 3a MPEIMMCAHHBIE TPAHHUIIBI, all-
napar BHOCHT Tionpasku B napamerpel UBJI. Eciu E CO, npesbimaer
LieJIeBbIC 3HAUEHUS, allllapaT yBEJINYUBAET JaBJICHUE BJl0Xa, TAKUM 00pa-
30M, yBEJIMYMBas 00beM MUHYTHON BEHTWISIMHU U YCUJIMBAsl SIMMHUHA-
uuro CO,. Eciun E CO, omyckaeTcst HYKe LENEBbIX 3HAYEHUM, armapar
YMEHBILIAET JIaBJICHUE BI0Xa, TAKUM 00pa3oM, cHrxkas MO/I u 3amennss
snumuHanuo CO,.

Ynpasienue okcurenanuei. Padbora »toil ynpasistoniei npo-
rpaMMBbl OCHOBaHa Ha WH(POPMALINH, MTOTYyYaeMOH ¢ MyJIbCOKCUMETpUYE-
ckoro paruuka (S,0,). B 0cHOBY pa3pabOTKu 3TOM IPOrpaMMbI MOJI0KEHbI
pesynbratel uccienoanust ARDS Network 2000 roma [N Engl J Med
2000; 342:1301-1308]* Dra ynpasnstolas nporpamma rnoj0upaer or-
TuManbHoe cootHomenue FiO, (%0, Gppakuun B IpIXaTebHON CMECH) B
PEEP aBromartuuecku, 4To0bl noaaepxusars S,0, B rpaHunax ot 93 1o
97%. Ilporpamma npuxuMaet perenue 00 usmenenuun FiO, u PEEP uc-

FiO, 10,3(0,4]0,4(0,5(0,5]0,6(0,7]10,7(0,710,8({0,9{0,910,9( 1

2

PEEP | 5|1 5| 8|8 [10]110]10]|12]|14|14[14| 16| 18| 18-24

xons u3 pexomenpanui cootnomenus FiO,/PEEP omyOnukoBanHBIX
ARDS ClinicalTrialsNetwork [NEnglJMed 2004; 351:327-336].**
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[Iporpamma amnmapara JeHCTBYET MOIIATOBO: MPU HEOOXOUMOCTH
noBeICHTHES O, BHaYae Ha OJIMH 1uar nosbimaercs FiO,, a cuenyrommit
mar — 370 noseliieHne PEEP. Ecniu TOCTUTHYT BBICOKHI YPOBEHb HACHI-
[ICHUS] TEMOTIIOOMHA KUCIIOPOJIOM MPOTpaMMa «HUTPaeT Ha TIOHM)KEHUE)
B 00paTHOM MOPS/IKE: NEPBBIA mar Beerna caukenue FiO,, a BTopoii cHu-
xenue PEEP.

ITpu ymepennom camkennu S,0,, FiO, ysenuuusaercs Ha 10% ot
UCHoab3yeMoi BennuuHbl kaxkaple 30 cexynn, a PEEP yBennuuBaercs Ha
1 em H,O kaxnapie 6 munyT. B pexume «IntelliVent-ASV» moxker ObITh
AKTHBMPOBAaH aBTOMAaTUYECKUI pEKpyTMEHT-MaHeBp. Pemenue o BKiIto-
YEHUH IPOrPaMMbl aBTOMAaTHUECKOTO PEKPYTMEHTA IPUHUMAET Bpay Ha-
crpauBaronii pexxuM «IntelliVent-ASV». [Iporpamma aBToOMaTiHueckoro
peKpyTMeHTa cpabarbIBaeT, Korja annapary 3a cueT nossinieHus PEEP
ynaercst yBenuuuth S,0,, Kak/ible 12 MUHYT anmapar BhIIOIHIET MOIbEM
JaBJIEHUS B JIbIXaTeNbHbIX My Tax 10 40 cm H O na 20 cekyna. Ocoben-
HOCTBIO JAaHHOTO PEKPYTMEHT-MAaHEBpPA SIBJIIETCS TO, UYTO HE MPEKpaIaeT
paboTaTh aKTUBHBIH KJIallaH BbJI0Xa. DTO 3alIMIIAET MalueHTa oT 0apo-
TPaBMBI.

Korza S,0, nocturaer 1enesoro 3Ha4€Hus, anmnapar HaYMHAET CHU-
xarb FiO, u PEEP. «IntelliVent-ASV» opuentupyercs Ha "KOHIEIIHIO
MO/IJIEPKAHUS OTKPBITHIX JIETKUX ", COTIIAaCHO KOTOPOM CHauajia CHUXKa-
ercs Fi0,, a yxe notom, npu coxpanenun npuemiemoro S,0,, CHKa-
erca PEEP. Ilporpamma chmwkenus FiO, m PEEP pelictByer Tak:
FiO cumxkaercs Ha 5% OT UMEIOLIETOCS YPOBHS KaXTyto MUHYTY, a PEEP
cumkaercs Ha 1em H,O kaxzpie 6 MunyT. ECitv B X071€ BBITIOJIHEHHUSI TTPO-
rpamMmbl cHrKeHus FiO, n PEEP yMEHbIINTCS HACBIILIEHUE KPOBH KHUC-

nopozom (S,0,) anmapar BHOBb HauHeT noBbimarh FiO, n PEEP.

IlepeBoa manueHTa Ha camMocTosATeIbHOE IbIXaHue (Weaning):
Bpa4 MOXKET BbIOpATh CTPATErui0 BUHUHTA, KOTOPasi YCKOPSET CHIKECHUE
nasieHus noanaep:kku (PS) B ToM cityyae eciu maieHT 3T0 XOpOouIo Te-
peHocHuT. ABTOoMarndeckas (ammapaTHasi) TOIMbITKAa BUHUHTA (Weanin-
gtrial) OymeT BKJIIOYATHCS, €CIIM COCTOSTHHE IMAlMEHTa YIOBIETBOPSET
OTIpeIelIEHHOMY Ha0Opy KPUTEPHEB YCTaHABIMBAEMbIX BpauyoM IMpU Ha-
CTpOIiKe porpaMMbl. B TOM ciiydae eci MaiienT ToToB K IMepexoy Ha
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CaMOCTOATENIbHOE JIbIXaHWE BUHUHT 3aBEPILIAETCS YCIIEXOM, a €CJIN B XO/I€
CHWD)KEHHUS PECIIMPATOPHON MOJEPKKHU MALMEHT OKa3bIBaeTCsl HE B CO-
CTOSIHUM 00€CIIeUnTh 1eNIEBON 00bEeM MUHYTHOM BEHTHIISLIMH, IpOrpaMma
BUHMHIa NpepriBaeTcs U Bo3oOHOBIseTcs MBIl ¢ mapamerpamu non-
NepKKH, odecreunBatommMu 1enaeBoit MO/I. B o6oux ciywasix anmapar
BBIJIAET COOOILIEHNE HA TUCILIEE.

Buecenne nonpasok B nporpammy «IntelliVent-ASV»

«IntelliVent-ASV» no3BomnsieT Bpady npu HaCTPOIKE BBIOPATh KITH-
HUYECKYIO XapaKTEPUCTHKY MallMeHTa U3 YEThIPEX NpelaraéMbIX: «HOP-
MalibHble  JieTkue», «ARDS», «XpoHuueckass THUNEpKaIHUNY,
«TOBpeX)AeHUE Mo3ray. [l KaK10M KIMHUYECKOW XapaKTEPUCTUKH 1ie-
neBble rpanuibl 3Ha4eHui s E.CO, u S O, onpenesnensl u 3a1anbl B
IIporpaMMe aBTOMaTUYeCKOro BUHUHIA, HO NIPU HEOOXOIMMOCTH BpauoM
MOTYT BHOCUTBCS U3MEHEHUS JJIs1 KaX10r0 KOHKPETHOTO NaIUeHTa.

Be3onacHoctb. /{1 obecniedeHnss 6€30MacHOCTH MAIMEHTa B TEX
city4asx, koraa curnan ¢ qaraukos E.CO, u S O, 0TCyTCTBYET WK IL10X0
OTIpe/IeNsieTCs], YIPABIIAONIas IporpaMMa nepexoauT B «ASVy» u BKIIO-
YaeT CHTHaJl TPEeBOT'H. ABTOMaTn4yeckuii Bo3Bpar B «IntelliVent-ASV»» BbI-
MOJIHSIETCS, KoTAa MpoliemMa ycTpaHeHa M amnmapar MojdydaeT YeTKhe
curnaisl ¢ natyukoB E.CO, u S,0,. Kpome Toro FiO, aBromMmarinyecku
cpasy yBenuausaercs 10 100% eciu S0, nuke 85%.

[pu axtuBaun pexxuma «IntelliVent-ASV» anmapar paccunTsiBaet
U BBIBOJIUT Ha JUCIUIEH TIOKA3aTelb, XapaKTepU3YIOINN reMoJuHaMUye-
CKHUIl cTaTyc MmanueHTa. JTOT MoKa3aTelsb Ha3biBaeTcss CepaeuHo-Ieroy-
HBI WHAEKC, mno-aHrmuicku — HeartLunglndex (HLI). HLI
paccunThIBaeTCSl HA OCHOBE aHaJIW3a BapUallMy aMILIUTY/Ibl TyJIbCOBOMN
BOJIHBI NTOJIy4a€MOH C IyJbCOKCUMETPUYECKOI0 JaTurKa. B ocHOBY pac-
4eTa IOJIOKEH TOT )K€ MPUHIIMII YTO U MPU pacyeTe MoKa3aTelis Bapua-
OeTbHOCTH MYJIbCOBOTO JaBieHHs (pulse pressure variation) 1m0
aMIUIUTY/I€ MYJIbCOBOW BOJIHBI IIPU F€MOJIMHAMUYECKOM MOHUTOPHHTE.
ComnocraBiisis 1aBJIeHUE B JbIXaTeabHbIX MyTAX, BenuuuHy PEEP u 3Ha-
yenne HLI «IntelliVent-ASV» onpenenser MmakcumansHOe O6e30macHOe
PEEP u He nomnyckaer ero npeBbIIICHMS.

A. ToPAYEB
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Pe3iome. «IntelliVent-ASV» — at0 pesxum MBJI paboratomuii mo
npUHIUITY 00partHoii cBsi3u (closed-loop ventilation). «IntelliVent-ASV»»
HETPEePHIBHO BHOCUT MOIPABKH B TApaMETPhl BEHTHIISIIMNA Ha OCHOBE MO-
autopunra E.CO, u S,0,. O4eBuHO, Y4TO BBIAEIUTH I KAKIO0TO Ma-
[UeHTa  KBaTU(UIIMPOBAHHOTO  CIIEMATUCTa,  KOTOPBIAH  OBI
KpyIJIOCYTOYHO BHOCHJI OIITUMU3HPYIOIIME NTONpPaBKy B mapameTpsl MBJI
HEBO3MOXKHO. DTy 3aj1auy pemniaet kommbioTep amnmnapara MBJI ucnomns-
3yIOIIUI HHTEIUIEKTyalIbHYI0 rporpammy «IntelliVent-ASVy. Ilo cBoum
Bo3MOKHOCTSIM «IntelliVent-ASV» BeIXOAWT masieko 3a paMKH HalIuX
npencrasieHuil o pexume MBJI. O1o u BeIOOp HamIydIux napameTpoB
BEHTHJISIINH, 1 00€CTIeYeHHe OKCUTEHAINH, U YCUJICHUE PECTTHPAaTOPHON
MOJAEPAKKHU, KOT/Ia 3TO HY>)KHO, U 0€3011aCHOE CHUKEHHE PECTIUPATOPHOI
MOJJIEPKKH, Cpa3y, KaK TOJBKO 3TO CTAHOBUTCS BO3MOXHBIM, U BBITIOJ-
HEHHE MOMBITKM BUHUHTA C HEMEJIEHHBIM TIepeXo/IoM Ha 0e30TMacHbIN
YPOBEHB MOAIEPIKKH, KOT/[a TIALMEHT HE CIPABIISETCS ¢ HAarpy3KOH, U MaK-
CHMaJIbHasi BO3MOXKHOCTB IS TTAIIUEHTA COXPAHSTh U TPEHUPOBATH CIIOH-
TaHHOE JpIxaHue. [10 KOIWYeCTBY U CIOKHOCTH pellaeMbIX 3ajad, Ha
ceronus «IntelliVent-ASV» camblif HHTENEKTyalbHBIH U3 BCEX KUHTE-
JIEKTYJIBHBIX pexumMomB MBJI»

*Ventilation with Lower Tidal Volumes as Compared with Traditional Tidal Volumes
for Acute Lung Injury and the Acute Respiratory Distress Syndrome

The Acute Respiratory Distress Syndrome Network

N Engl J Med 2000; 342:1301-1308May 4, 2000

**Higher versus Lower Positive End-Expiratory Pressures in Patients with the Acute
Respiratory Distress Syndrome

The National Heart, Lung, and Blood Institute ARDS Clinical Trials Network

N Engl J Med 2004; 351:327-336July 22, 2004
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3.25. Onuumn

[TonsiTHeM omMIMK MBI Ha3bIBaeM (DYHKIIUH arrapara, KOTOpbIe
MoxxHO BcTrpauBaTh B pexumsl MBJI. Oto TIJKB («PEEP»), B310x
(«Sighy), koMIIeHCaIwsI COTPOTUBIICHUS TPYOKH («Automatic tube com-
pensation»), «Apnoe ventilation» (epxoa Ha IPUHYIUTENIBHYIO BEHTH-
JISILUIO ITPU BO3SHUKHOBEHNU anHo3), «PLV» i «Pmax» u «AutoFlow»
Ha armmaparax MBJI ¢upmer Drager Evita-2dura, Evita-4, Evita-XL. I'pa-
HHUILIBI MEXAY NOHATUAMU pedrcum MBJI v onyus B otHOIEeHNH «PLV» 1
«AutoFlow» HeuéTkne

1. «<PEEP», «Positive end-expiratory pressure», «II/IKB»
Taiina uMeHu:
[TonoxxuTenbHOE JaBIeHUE B KOHIE BbII0XA, WJIM KOHEYHOE SKCITUPATOP-
Hoe aasieHue. OnpeneaeHne NOHATHSA:
«PEEP», unu «Baseline pressure» — HH)KHUI YpOBEHb JJaBJIECHUS B Jbl-
xarenbHbIX MyTax. «PEEP» — 310 He pexxum WBJI, 310 onuums, nomnoi-
HSIOIIAs 000 U3 PEKUMOB, OTIPENIEIISIIOIIAsl HYPKHUM MTpeJien AaBIeHUs
B JIbIXaTeNbHBIX MyTsAX. TepmuH «Baseline pressure» 6oiee TO4HO 0Tpa-
KaeT CyTb SIBJIEHUS. DTO YPOBEHbB JIaBJICHUS B IbIXaTEJIbHBIX MY TAX, C KO-
TOPOT0 HAUMHAETCS BAOX U 3aKAHUYMBAETCS BBIJIOX.
JlaHHas omnuus €cTh Ha BCEX COBpeMeHHbIX anmaparax MBJI, mbr noa-
po6HO omucanu e€ B paznene «PecrnmparopHas MeXaHUKay.

2. B3nox «Sigh» B HacTosIIee BpeMs CyIIECTBYIOT JIBa BApUaHTa
9TOU OIIUU.
«Knaccuueckum» cuMTaeTcsl BApUaHT B3/10Xa, KOTOPBIM MOJEIUPYET
0COOEHHOCTH CIIOHTAHHOTO JIbIXaHHUs, KOT/la Ha ()OHE OAHOTUIIHBIX BO-
XOB YE€JIOBEK C MEPUOJUYHOCTBIO 2-3 pa3a B MUHYTY JeJlaeT NIyOOKUi
BA0X. Takue B3/10XH, HAIPUMEP, MOJKHO BCTPaUBaTh B OOJBITMHCTBO Pe-
KUMOB Ha arnmapatax «Inspiration» pupmesr e-Vent u «Galileo» ¢pupmbl
Hamilton.
Wmxeneps! pupmbl Driger 0Tka3aanch OT MONBITKH MOAETHPOBATH CIIOH-
TaHHOE abixaHue. [Ipu BkimtoueHun onuuu «Sigh» Ha anmaparax 3Toi
¢bupMbI Yepes 3aJjaHHbIE BpEMEHHBIE HHTEPBAJIBI B TEUCHHUE 3X BIOXOB
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PEEP yBenuuuBaercs B JBa pasa, a 3aT€M BO3BpallaeTCs K MPEKHEMY
YPOBHIO.

3. «Apnoe ventilation» (nepexon Ha TPUHYIUTENIBHYIO BEHTUJIS-
[UIO TIPU BO3SHUKHOBEHHMH allHO’). DTa OMIUsl cpabdaThiBaeT OJHOBpE-
MEHHO C BKJIIOYEHHMEM TpeBOrH «Apnoe!», u annapar UBJI Bkitouaer
PEXUM MPUHYIUTEIBHON BEHTHIALMU C 3apaHee YCTaHOBJIICHHBIMU I1a-
pameTpaMu.

4. Onmus «PLV» onricana B miaBe «/|BoiiHOe ynipaBjieHHe B Te-
YyeHHe BI0Xa». JTa oMM MIPEBpALaeT criocol ynpasieHus Broxom VC
(mo 06vémy) B DC (aBOIiHOE ynpaBieHHE) JUIsl IPUHYAUTEIbHBIX (man-
datory) BmoxoB B pexxumax «CMV» u «SIMV». B «PLV» anmnapar Ha-
XOIUT OTPE30K BPEMEHH, 33 KOTOPBIM MOXKET JOCTaBUTbH LEJIEBOMI
JbIXaTeJIbHBIA 00BbEM, HE IpPEBBINIAs MPEANUCAHHOTO JaBJICHUs. OTa
oMLY MOKa3asia ceOsl HaZIe)KHOM U yI0OHOM M MOJIb3yeTCs 3aCTyKEHHBIM
YCIIEXOM y Bpadeid, paboTaromux ¢ arnmaparamu ¢pupmsr Drager.

5. IIpu Brurouenuu onuun «AutoFlow» anmaparsr UBJI cepun
Evita menstot crioco6 ynpasnenus Bjoxom VC (o 00bémy) B DC (aBoii-
HOE YTIpaBlI€HHE) JUTsl IPUHYAUTENBHBIX (mandatory) BIOXOB B pesKkuMax
«CMV», «SIMV» u «kMMV». B otimiune ot «PLV» xoppekuus nasie-
HUS BIoxa (inspiratory pressure) IpOMCXOIUT MOCIEI0BATEFHO B T€UE-
HUE HECKOJIBKUX BJIOXOB.

Amnmnapar MIBJI nocrapisier 1ieneBoi JpIxaTebHblil 00beM, HE Mpe-
BbIINIAsl TIPEANMCAHHOTO JaBIICHUS, YIPaBIsAs MOTOKOM. B «AutoFlow»
COXpaHeHBI Bce T0CTOMHCTBA «PLV)», Ipu 3TOM armapar nocTossHHO oIpe-
JeJsIeT MUHUMAJIbHOE JJOCTATOYHOE JIaBJIEHUE /ISl IOCTAaBKHU 1I€JIEBOTO
JBIXaTeIbHOTO0 00beMa. BajkHBIM JTIOMOJHEHUEM SBIISETCS UCIOJb30Ba-
HUE AKTHBHOI0 KJIalaHa BbIA0XA. DTO NO3BOJISET yMEHbUIATh CEAIIUI0
1 OBICTpEE NMEPEBOANTD MAIMEHTA Ha CIOHTAHHOE JIbIXaHUE.

6. Kommniencanus conpotusienus Tpyoku «Automatic tube com-

pensation», «<ATC» (Dréiger u Viasys Avea), «Tubing compensation»,
«TC» na anmapare PB-840 u «Tube resistance compensation» (Hamil-
ton Galileo u Hamilton Raphael).

OTa onmus MOCTpOeHa Ha OCHOBE MPHHIIMIIA YIPABICHUS Servo
Control.
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3asadya JaHHOM OMIIKMK — BHECEHHE ITOIPAaBOK B paboTy ammapara
NBJI, yToOBI CKOMIIEHCUPOBATH CONPOTUBIIEHUE MTOTOKY AbIXaTE€IbHOMN
CMECH, BO3HMKAIOIIEE IIPU MPOXOXKACHUHN Yepe3 NHTYOALMOHHYIO WUIU
TPaxeoCTOMUYECKYIO TpyOKy. JleicTBUTENbHO, TuaMeTp TPyOKH MEHbIIIe
nraMeTpa Tpaxeu. CienoBaTeabHO, COPOTHBICHHE TPYOKH BBIIIE, YeM
COINIPOTHBIICHUE Tpaxeu. ABTOPbI JaHHOW OINLMU UCXOAMIN U3 MPEAIo-
JIOKEHUS, YTO OBUIO OBI 3J0POBO CONPOTUBIICHNE TPYOKH CKOMITIEHCUPO-
BaTh, Kak, eciau Obl JbIXaTeldbHBIM KOHTYp anmapara WBJI
IIPUCTHIKOBBIBAJICA MPsAMO K Tpaxee. [IporpamMmmHuoe oOecnieuenue «ATC»
SIBJIIETCS IOBOJILHO CJIOKHOM MaTeMaTH4ecKoil pa3paboTKoOil, TOCKOJIBKY
COIIPOTHUBJIEHHUE MOTOKY OMPEAEIAETCs HE TOJIBKO IUaMETPOM U JUIMHOMN
TPYOKH, HO ¥ BeHMUMHOM MOTOKA. [T0TOK, B CBOIO O04Yepe/ib, B OOJIBIIIHH-
ctBe pesxxuMoB MIBJI B TeueHne BAoxa M BbIIOXA U3MEHSETCA U IIPUTOM
HenuHeHo! J{i1st Toro, 4ToOB CKOMIIEHCHPOBATh CONPOTHUBIICHUE MTOTOKY
Ha BJIOXE, OISITh JK€ UCIOJIb3YETCsl IOTOK, a HA BBIJIOXE — CHUYKEHHUE JIaB-
nenusi. OOBIYHO aBTOPBI-Pa3padOTUNKHU MTPUBOIAT P KPACUBBIX (hOpMyIT
u rpaduxoB. He B cunax caepskarb BOCTOPT OT 3TOM ONIMHM 3aMETHUM: OHa
MOKET OBITh MOJIE3HA MPU HCIIOJIIb30BAHUU JUIMHHBIX TPYOOK OTHOCH-
TETHHO MAJIOTO JIMaMEeTpa W/WITU Y OCJIa0JICHHBIX OOJBHBIX.

BaxxHo uMeTh B BUJly, UYTO COIIPOTHUBIIEHUE BEPXHUX JIbIXATEIIb-
HBIX IyTE€H y CHOHTAHHO JBILIAIIErO B3POCIOrO BbIlIE CONPOTHUBICHUS
MHTYOAIIMOHHOW MJIM TPaXeoCTOMUYECKOW TPYOKH CTaHIAPTHBIX pa3Me-
pos*. To ecTh B CTaHAAPTHOIN CUTyallnu SKCTYOAIHs — 3TO YBEIMUYCHHE
paboThI IBIXaHHUS.

Eciii MBI TOTOBUM NalMeHTa K 3KCTyOaIuu, MPUMEHEHUE ONLUN
«ATC» MoO)eT cpIrpaTb HETaTUBHYIO Pojb. [locKoiabKy mpuMeHEHHE
onunu «ATC» cHuxaeT Harpy3Ky Ha JIbIXaTeJIbHYI0 MyCKyJaTypy Mnamu-

* J171s1 COMHEBAIOIIMXCSI IPUBOJIMM CCBUIKY Ha TPH aBTOPUTETHBIC MyOIMKAIMY, HMEIO-
[recs B CBOOOIHOM JOCTYIIC B MHTEPHETE Ha CaliTax yKa3aHHBIX jKypHayoB.[ [shaaya
AM, Nathan SD, Belman MJ Work of breathing after extubation Chest, 1995; 107,
204-209; Davis K, Campbell R S., Johannigman J A, Valente J F, Branson R D. Chan-
ges in Respiratory Mechanics After Tracheostomy Arch Surg.1999;134:59-62; Diehl
J-L, Atrous S, Touchard D, Lemaire F, Brochard L Changes in the Work of Breathing
Induced by Tracheotomy in Ventilator-dependent Patients Am. J. Respir. Crit. Care
Med., 1999; 159 (2): 383-388. ]
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€HTa, Pe3KO€ YBEITMUEHNE paOOTHI AbIXaHUS MPU SKCTYyOAIIMN MOYKET OKa-
3aThCsl HETIEPEHOCUMBIM JUIs narreHTa. OLleHKy TOTOBHOCTH MAlEHTa K
sKcTyOanuu pekoMeHryeTcst BEIoiHATh B « CPAPY, unu B «PSV» ¢ mu-
HUMAaJIbHON TOAEPIKKOH, OTKII0UUB oninio «ATC».
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3.26. 3akioueHue

B Havane kHUTH MBI 00€IIaIH, YTO pa300paThcs B Kinaccuduka-
uu pexumo MBJI nerpynno. [lopa BbInonHATE o6emanHoe. Mbl
npeJIaraeM Bce PeKUMBI Pa3eNIuTh Ha YeThIpe rpymnmbl. [ pymsr chop-
MUPOBaHbBI Ha OCHOBE CITIOCOOOB corrtacoBanus B1oxoB (Breath Se-
quence).

1. I'pynna pexxumoB Ha ocHoBe CMV.

2. I'pynna pexumoB Ha ocHoBe CSV.

3. I'pynna pexxuMoB Ha ocHoBe IMV.

4. T'pynma pexumoB Ha ocHoBe BIPAP.

[lepBas rpymmna pexxuMoB chpopMupoBaHa HA OCHOBE CIIOCO0a
coracoBanus B1oxoB CMYV, 1 MOXeT OBbITh yJIO)KEHa B TAKyIO KO-
pobouky. Ha xopoOke MBI yKa3aiu criocod COTIacOBaHUS BIOXOB,
croco0 ympaBJIeHHs BIOXOM M 4acTh Ha3BaHu# pexxumoB MUBJIL.

CMV

mandatory

VC PC DC

pexumbl UBI
ASSIST-CONTROL
AIC VCV PCV CMV

PRVC... npap.

XapakTeprCcTHKA MO3BOJIUBINAS O0BEIHMHUTD ATU PEKUMBI — 3TO CIIOCO0
corracoBaHus BIOX0B — breath sequence CMV. Ota Gomnbinas rpymnmna
COCTOMT U3 TPEX MoArpymiL. [1oarpynib Moxy4arTcs Ipu pa3ieicHHN
pexxuMoB 110 criocoOy ynpasienus sroxom — PC, VC u DC (nio nasine-

HUIO0, IO 00BEMY U IBOWHOE YIIPABIICHHUE).
B aT0i1 KOpOOKe nexar:
1. «Controlled mandatory ventilationy» («CMV»)
2. «Continuous mechanical ventilation» («CMVy)
3. «Controlled mechanical ventilation» («CMV»)
4. «Control mode»

A. ToPsYEB
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5. «Continuous mandatory ventilation + assist»
6. «Assist control» («AC»)

7. «Assist/control» («A/C»)

8. «Assist-control ventilation» («ACV») («A-C»)
9. «Assisted mechanical ventilation» («<AMVy)
10. «Assisted controled mechanical ventilation»
11. «Assist control mechanical ventilation»

12. «Volume controlled ventilation» («VCV»)
13. «Volume control» («VC»)

14. «Volume control assist control»

15. «Volume cycled assist control»

16. «Ventilation + patient trigger»

17. «Assist/control +pressure control»

18. «Pressure controlled ventilation» («PCVy)
19. «Pressure controlled ventilation + assist»

20. «Pressure control» («PC»)

21. «Pressure control assist control»

22. «Time cycled assist control»

23. «Intermittent positive pressure ventilation» («IPPVy)
24. «Pressure-regulated volume control» «PRVC»
25. «Volume targeted pressure control» «VTPCy»
26. «Adaptive pressure ventilation» «APV»

27. «IPPV-AutoFlow»

28. «Volume control+» «VC+»

Bropas rpynmna pexxuMoB MOXKET ObITh YI0XKEHA B TAKYIO KOPO-
0ouky. Ha Heli MbI OIISITH YKa3aJId CIOCOO COTTIaCOBaHUs BIOXOB, —
310 CSV, cioco0 yrpaBiaeHHs BAOXOM U TPU OCHOBHBIX peKUMa
NBJI oTHOCAIMXCS K PEXUMAM CIOHTAHHOW BEHTUJISLIMM.
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B nannoii rpynne pesxxumoB MIBJI 001ieit XapakTepucTHUKOMN SBIISIETCS
CIIOHTaHHOE JibIxaHue. Kaxx1pIil BAOX HaYaT U 3aBEPILECH MTallUEHTOM.

K 3T0ii rpynne pe:;xMMOB OTHECEHBI:
1. «Pressure cycled ventilation»

2. Apyrue umena pexuma «CPAP»
- «Positive end-expiratory pressure» («<PEEP»).
- «End-expiratory pressure» («<EEP»).
- «Expiratory positive airway pressure» («EPAP»).
- «Continuous distending pressure» («CDPy).
- «Continuous positive pressure breathing» («<CPPB)

3. ipyrue umeHna pexuma «Pressure support ventilation» «PSV»
- «Inspiratory assist» («1A»).
- «Inspiratory pressure support» («IPS»).
- «Spontaneous pressure support» («SPSy).
- «Inspiratory flow assist» («IFA»).
- «Assisted spontaneous breathing» («ASB»)

4. Pe:xMbl CIOHTAHHON BEHTUJISIIUU C JIBOMHBIM YIIPABICHHEM
«Volume targeted pressure support», «VTPS», «Volume Su-
pport», «VS»
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Tpetbs rpynna pexumos — IMV, nonydena B pe3ynbrare ruopu-
mu3anuu CMV u CSV. B 3700 rpynne CloHTaHHbIE BIOXH YEPETyOTCs
C IPUHYAUTEIbHBIMU.

JJ1s1 TOJTHOTO OMMCAaHUS PEKUMOB, UCIIOJIB3YIOIIUX CONNIACOBAaHUE
BJ10X0B IMYV, HY»KHO pa3feibHO MPEICTABUTH MTapaMETPbl TPUHYAUTEIb-
HBIX ¥ CIIOHTAHHBIX BJIOXOB.

Ecau yuuThIBaTh TOJBKO BOZMOXKHBIE CITOCOOBI YIIPABIICHUS BIOXOM I10-
JIy4aroTCsl y’Ke€ JIEBSITh BAPUAHTOB COYETAHUI:

1.
. VC-IMV + PC-CSV
. VC-IMV + DC-CSV
. PC-IMV + CPAP

. PC-IMV + PC-CSV
. PC-IMV + DC-CSV
. DC-IMV + CPAP

. DC-IMV + PC-CSV
. DC-IMV + DC-CSV

O Q0 IS U AW

VC-IMV + CPAP

Ecnu naBath MCUEpIIBIBAONIYIO XapaKTEPUCTUKY PEIKUMY, HYKHO
enié ykas3arb, KAaKUe UCTIOIB3YIOTCS TPUITEPBI, CIIOCOOBI MIEPEKITFOUCHUS
HAa BBIJIOX ¥ KaKKe TapaMeTphl BI0Xa OTpaHUUeHBI (trigger, cycle u limit).
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Yersépras rpymnmna pexxMMOB — 3TO PEKUMBI CIIOHTAHHOT'O JIbIXaHHs
C MEPUOIMYECKUM NIepeKiItoueHreM ¢ oHoro ypoBHs CPAP Ha npyroii.

CymiecTBYIOT /iBa paBHOLIEHHBIX OIPEICIICHUS TOTO PEeXUMA.

CSV

PC

spontaneous

DC

PSV

pexkumbl UBJ

CBAPVS

pa

4

BI PAPpemum uen

spontaneous «2

CPAP. |+

igh

CPAP.,

1.«BIPAP» — 3TO pexum CrnoHTaHHOU
BEHTUJISILIMU Ha JBYX ypoBHsX CPAP c
NEPEKITIOUEHNEM C OJIHOTO YPOBHS JaB-
JICHUs Ha APYroW 4yepes3 3aJaHHble Bpe-
MEHHBIE HHTEPBAJIBI.

[TanmeHT ABIINT CIIOHTAHHO, a anmnapar
MBJI He Hapymas CHOHTAHHBIA PUTM
JIBIXaHMsI TALMEHTA MEPEXOUT C OTHOTO
ypoBHsi CPAP Ha npyroii.
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2. «BIPAP» — 310 «Pressure control ventilation» ¢ BO3MOKHOCTBIO CIIOH-
TAHHOTO NBIXaHHUSI B TEUEHHE BCETO ABIXATEIHLHOrO HUKIa. UHEIMH CIT0-
BaMH, CIIOHTAHHOE JIBIXaHHE, COBMEIIEHHOE CO CTAaHAAPTHBIM PEKUMOM
«PCV».

[IpuBOoIMM MMeEHa peKUMOB Ha OCHOBE ABYX ypoBHel CPAP:
1 umeHa, mpuHaIeKamme GupmMam
1.1. «Biphasic positive airway pressure» («BIPAP») Driager
1.2 «Duo-PAP» Hamilton Galileo
1.3 «<ARPV/ Biphasic» Viasys Avea
1.4 «<BiVENT» «Bi-venty MAQUET Servo-s, Servo-i
1.5 «Bilevel» Puritan Bennett 840
1.6 «<SPAP» E-Vent Inspiration LS
2 UMEHa, 10CTYIIHbIE BCEM
2.1 «Airway pressure release ventilation» («APRV»)
2.2 «Intermittent CPAP».
2.3 «CPAP with release».
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Ocraércst TONbKO pexknM «Automodey, KOTOPBIH SBISIETCS aBTOMaTHYe-
ckuM nepexitouennem u3 CMV B CSV u ob6patHo.

CMV CSV
mandatory - AUTOMODE spontaneous
VC PC DC| ~
pexxumbl UBN PC DC
ASSIST-CONTROL pexvmbl UBJT
AIC VCV PCV CMV PSV CPAP VS
PRVC.. upap.
AN A

I/I, HaKOHCEIl, CX€Ma paiu KOTOpOﬁ HalluCaHa 3Ta rjiaBa.

CMV < AUTOMODE i CSV
mandatory spontaneous
VC PC DC PC DC
AIC VCV PCV CMV |PSV CBAP VS

PRVC.. wunpgp.
I MV BIPAPpe)KMM nuen
VC maBIaCtory DC spontaneous «2
spont:neous CPAIID~nigh +
CPAP PSV VS CPAR,,

BHuMarenbHbIN ynTaTENbh MOXKET CIPOCHUTH: A Kak ke «Smart-
care» u «Adaptive support ventilation»?
«Smartcare» — 310 BapuanT PSV, a «Adaptive support ventilation» — 310
BapuaHT IMV. Bcé€ neno B tonkocTsax. B UBJI menoueii Her.
Bort u BCé.
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JaexTponHasi KHura «Ocuossl UBJI» 1 mominblii Teket B popmare PDF
B CBOOOJHOM JIOCTYIIE Ha caiiTe www.nsicu.ru.
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CaoBapnb A

A

Absolute humidity — a6conroTrast BnaxxHocts (AB) — 3TO KonHuecTBO
BOJISIHOTO T1apa, COJEprKallerocs B eIuHuIle 00bEéMa rasa, eAMHNULIA U3-
Meperwust — Mr/1 (moxpo6Ho B 1 1.3 crp. 33).

Active expiratory valve — akTUBHBIN KJanaH BbIJjoXa. AKTUBHBINA KJla-
TIaH BbII0XA C 3JIEKTPOHHBIM YIIPABJICHUEM MO3BOJISET NAIMEHTY AbIIIAThH
CMOHTaHHO Ha JtoooM ypoBHe CPAP. Cucrema ynpaieHHs KIallaHOM,
MEHSIsl COPOTHUBIIEHUE BBIIOXY, 00€CIIEYUBAET OCTOSIHHOE MPEANUCaH-
HOE JIaBJICHHUE B JbIXATEJIbHBIX IYTAX B TEUEHUE BCETO 3a/JaHHOTO Bpe-
MEHHOI0 UHTEepBaa. cTp. 164

Adaptive Control — npunnun ynpasiaeHus, npu kotopom anmapar VBJI
COTIOCTABIISIET JIOCTABICHHBIN JIbIXaTebHBINA 00BEM U 11€1€BO JIbIXaTelb-
HBI 00BEM (Operator-set target tidal volume). Ha ocHoBe pe3ynbraroB co-
TIOCTABJICHUSI BHOCSATCS TIONPABKH B YIIPABJIECHHE MO-AaBICHUIO BO BPeMs
crnenytoniero Buoxa. [lpuniun ynpasnenus Adaptive Control ucrons3o-
BaH IIPH CO3aHUH peKUMOB ¢ 00muM HazBanueM Dual Control Breath-
to-Breath (monpo6no B 1 2.15, 3.14, 3.16, 3.17. cTp. 106, 181, 188, 191).

Air trapping (10cnoBHO — Bo3nyIiHas JioBymka) — I3/1I1, sxcriuparop-
HOE 3aKpbITUE JbIXaTeNbHbIX myTel (moapoOHo B 11 2.7. cTp. 77).

«APV», «Adaptive pressure ventilation» — pexxum MBJI Ha anmapare
Hamilton Galileo ananor «PRVC» (mogpo6no B 11 3.17. cTp. 191).

«APRV», «Airway Pressure Release Ventilation» — BJI ¢ momo1iipro cHu-
KeHUsI (JOCIOBHO 0CBOOOXK IeHNs ) naBneHus. Bapuant « BIPAPy ¢ puHHON
¢azoii time high u xopotkoii pazoii time low (mogpo6no B 1 3.10. ctp. 171).

«ARPV/Biphasic» — pexxum BJI na annapate Viasys Avea. IBJI ¢ Bo3-
MOXXHOCTbIO CHOHTAHHOTO JbIXaHUs Ha JIByX YPOBHSX JABJICHHS B JIbIXa-
TenbHbIX NyTAX. TouHo Ttakxke kak u B «BIPAP» mnpoucxomurt
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yepenoBaHue (azbl BBICOKOTO JaBJICHUS B JBIXaTEIbHBIX MyTAX C Ga3on
HU3KOTO0 JaBieHus (moapoono B r1 3.10. ctp. 158, 161).

«ASB», «Assisted spontaneous breathing» — cunonum«PSV» (mos-
po6Ho B 1 3.7. cTp. 138)

«Assist control» («<AC») — cunonum «CMV» (moapo6Ho B 1 3.4. cTp. 113).
«Assist/controb» («A/C») — cunornm «CMV» (mogpo6Ho B 11 3.4. cTp. 113).

«Assist-control ventilation» («<ACV») («A-C») — cunonum «CMV»
(mogpo6no B 111 3.4. cTp. 113).

«Assisted mechanical ventilation» (<AMV») — curonum «CMV» (mox-
po6no B 11 3.4. cTp. 113).

«Assist/control +pressure control» — cinonnm «CMV» (onpo6Ho B 11 3 .4.
ctp. 113).

«ASV» «Adaptive support ventilation» — aganTuBHas noxIepKUBaIO-
11asi BEHTUJISALAS.

Otot pexum ectb Ha anmapare MBJI Hamilton Galileo. Llens (target) pe-
xrMa «ASV» — 00ecreunTh 3aJaHHbIi 00bEM MUHYTHON BEHTHISILIAY (KaK
B pexxuMe «MMV»), HO HE TOITyCTUTh PA3BUTHS YaCTOTO TOBEPXHOCTHOTO
neixanus (rapid shallow breathing). [{ist qocTvKeHMSI STOH 1IeH arimapar,
BBITIOJIHSAET MIPUHYAUTENbHBIE BIOXH U MOJIEPKUBAET CIIOHTAHHBIE BIOXU
nanuenTa, kak B pexuMe «SIMVy». CooTHONIEHNE Ynciia TPUHYIUTEIb-
HBIX ¥ CIIOHTAHHBIX BIOXOB PEXHUM «ASV)» yCTaHABIMBAET B 3aBUCHUMO-
CTU OT JbIXaTeJIbHOM aKTHMBHOCTM mnamueHTta. Kpome Ttoro, ammapar
BBITIOJTHSCT KOPPEKIIMIO ITAPAMETPOB MPUHYIUTEIBHBIX M CTIOHTAHHBIX BIO-
x0B 0T Brioxa K B1oxy (Dual Control Breath-to-Breath), xak B pexxumax
«PRVC» u «VS». T.e. anmapar MeHSIET ypOBEHbB JaBJICHUS MOIJIEPKKH TaK,
YTOOBI BO BPEMS KaXKJIOTO BJI0XA TOCTABIIATH IIEJIEBO JIbIXaTeIbHBIN 00bEM
(mompo6Hno B 1 3.23. c1p. 206).
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Atelectrauma — areneKkTOTpaBMa BO3HUKAET, €CJIM IIPU MIOJTHOM BBIJIOXE
4aCTb aJIbBEOJI CIUIAETCA, TO €CTh BOSHUKAIOT aTCJIEKTa3bl, a [IPU BIOXE
aJIbBEOJIbI BHOBB PA3JICIUIAIOTCSA. DTOT (DEHOMEH COOTBETCTBYET KpEIu-
TaIUH, BBISIBIIIEMON B AKCCYAAaTUBHBIE (pa3bl OCTPOM MHEBMOHUH. B ToM
ciyyae, ecinu B xone MBJI B TeueHHe KaKIOro ABIXAaTEIBHOIO LIUKJIA
MIPOUCXOAUT CIUIAHUE U PA3TUIIAHUE AJIbBEOJ, BOZHUKAET TSAXKEJIOE M0-
BpeXIeHue JIeTKuX (moapooHo B 1 1.3 ctp. 39).

«Augmented minute volume», KAMV» — pexum UBJI cnHoHUM «Man-
datory minute ventilation» (moxpo6no B 1 3.13. ctp. 178).

«AutoFlow» — pexxum MBJI na anmaparax MUBJI dupmsr Driger Evita-
2dura, Evita-4, Evita-XL, ananor «PRVC». B HEKOTOPBIX PYKOBO/I-
crBax «AutoFlow» onuceiBaeTcs Kak oONuus, H3MEHSHOLIAsA
nmapamMeTpsl MPUHYAUTEIbHBIX BI0X0OB B pexknuMax «IPPV», «SIMV»,
«MMYV». NHaue roBops, 3Ta ONLHUS NPEBPAIIAECT NPUHYIUTEIbHbIE
BJIOXU B A3THUX peXHUMax BO BAOXH, aHajmoruunble «PRVCy. Ilonsarue
OTIIHS UCTIOJIB3YETCS, MOCKOIBKY (PUPMa-TIPOU3BOAUTEIb UCIIOIb3YET
MPUBBIYHBIC HAa3BaHUS PEKUMOB ¢ mpubaBieHueM «AutoFlow», Ha-
npumep: «IPPV- AutoFlow». MbI 10/1kHBI TOHUMATh, YTO 3TO yXKE
JIpyTHE PEKUMBI, TTOCKOJIBKY CIIOCO0 yIpaBICHUs BJIOXOM TOMEHSIICS
¢ VC na DC (nmoxpo6no B 1 3.17. u 3.18. cTp. 186).

«AutoMode» pexxuM, BKIIOUAIOLIUN B ce0sl ABa peKUMa U IPOU3BOJIS-
IIMHA aBTOMAaTHYECKOE MEPEKITI0UueHNE B 00€ CTOPOHBI B 3aBUCUMOCTHU OT
JbIXaTEeJIbHOW aKTUBHOCTH IallMEeHTa. B 0HOM pexxunme Bce BIOXHU MpU-
nynutenbHbie (CMV), a Bo BTopoM Bce Bioxu ciontanasie (CSV) (mox-
po6Ho B 1 3.19. cTp. 197).

AutoPEEP — Aytol1/IKB (AutoPEEP, Intrinsic PEEP) Bo3nukaer koria
HacTpoiiku ammapara VUBJI (dactora apixaHuii, 00b€M U ATUTEIHHOCTH
BJIOXa) HE COOTBETCTBYIOT BOZMOKHOCTSIM TaITeHTa. B 3TOM ciydae marueHT
JI0 Ha4asia HOBOTO BJI0XA HE YCIIEBAET BBIIOXHYTh BECh BO3YX MTPEABIIYIETO
Broxa. COOTBETCTBEHHO, AAaBJICHHUE B KOHIIE BbII0Xa (end expiratory pre-
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ssure) OKa3bpIBacTCs BBILIE, YEM 3a]1aHO HacTporikamu armapara. AutoPEEP
— 9710 pasauua Mexny Total PEEP u PEEP, ycraHoB/IEeHHBIM B HACTPOMKax
pexxuma MIBJI. Cunonnmer: Inadvertent PEEP — nenipennamepennoe [1/IKB,
Intrinsic PEEP — Baytpennee [1JIKB, Inherent PEEP — ectecteennoe [1/IKB,
Endogenous PEEP — sunorennoe I1JIKB, Occult PEEP — ckpsitoe [1IKB,
Dynamic PEEP — munamugeckoe [1JIKB (mogpo6Ho B 1. 2.7. cTp. 78).

Auto-Setpoint Control — npuHIMN yrIpaBieHus, TP KOTOPOM ammnapar
HBJI B TeueHne ogHOro BIOXa B OTBET Ha U3MEHEHHE KOMINIANRHC W/WIIA
PE3UCTAHC MEHSET MapaMeTphl U TOT0, YTOOBI JOCTAaBUTh 1EJICBOM JIbI-
XaTeNbHBI 00bEM, HE BBIXO/IS 32 TPAaHUIIbI IPEITUCAHHOTO AaBieHUs. Pe-
UMbl « VAPS» n «PLV» (mogpo6no B 1 2.15. u 3.15. ctp. 96).

B

Barotrauma — GaporpaBma — 3T0 pa3pbIB TKaHEH JIETKUX WK OPOHXOB B
xone UBJI. JIocnoBHBIN MEPEBOJ — MOBPEKICHUE AaBieHuEeM. bapo-
TpaBMbI MOTYT TIPUBOAUTH K (POPMHUPOBAHHUIO THEBMOTOPAKCA, TTHEBMO-
MeIuacTeHyMa M MOAKOKHOU dMpu3eMsl (moapooHo B 11 1.3 cTp. 40).

Baseline pressure, niu npocto Baseline Ha nanenu ynpasneHus anmna-
para MBJI o6s1uHO, 110 Tpamunuu, obo3Hadaetcs kak PEEP/CPAP u
ABJIAETCS] TEM 3aJJaHHBIM YPOBHEM JIaBJICHUS B JIbIXaTEIbHOM KOHTYpE,
KOTOpO€ amnmapar OyJeT MOoAIepKUBaTh B MHTEpBajIaX MEX/IY JbIXaTellb-
HbIMH 1IMKJIamu. [Tonatue Baseline pressure, mo cOBpeMEHHBIM Mpe-
CTaBJICHUSIM, HanOOJIee aJIeKBaTHO ONPE/IEIsIeT JaHHYTO OIIHUIO amrapara
HBJI, Ho BaxxHO 3HaTh, yTO NpuHIMN yrnpasieHus st PEEP, CPAP u
Baseline onunakoB (monpo6no B 1 2.7. c1p. 77).

«BiLevel» — pexxum NBJI na animapare Puritan Bennet 840. Otot pexum
oueHb noxox Ha «BIPAP» ot ¢pupmer Driger. [1aBHOE oTiinume B TOM,
4to B pexkxume « BIPAP» omnust «PSV» paboraet Tonbko ¢ ypoas PEEP
low, a B «BiLevel» mognep:xka CIIOHTAaHHOTO JIbIXaHUS BO3MOXKHA C JIBYX
ypoBueit (PEEP low u PEEP high).
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1. «BiLevel» — 3TO pexuM CIIOHTaHHON BEHTWISALUU HA ABYX YPOBHSX
PEEP ¢ nepexnroueHreM ¢ OHOTO YPOBHs AABJICHUS Ha IPYrOM yepes 3a-
JaHHbIE BPEMEHHbIE UHTEPBAJIbI.

2. «BiLevel» — 310 «Pressure control ventilation» ¢ BO3MOXXHOCTBIO CIIOH-
TAHHOTO JIBIXaH!Us B TEUEHHE BCETO JbIXaTeIbHOTO IIHKIa. IHBIMU crioBamMH,
CIIOHTAHHOE JIbIXaHUE, COBMEIIEHHOE CO CTAHJAPTHBIM pekUMOM «PCVy.
IIpu 3TOM Ha KaXI0M YPOBHE JIaBJI€HHs CLIOHTaHHbIE BJJOXH MOT'YT OBITb OJI-
nepskanbl qaBneHneM («BiLevel»+ «PSVy») (moapobuo B 1 3.11. ctp. 172).

«BIPAP», «Biphasic positive airway pressure» — pexxum 1BJI Ha an-
naparax gupmsl Driger

1.«BIPAP» — 3T0 pexuM CHOHTaHHOM BEHTHJISLMU Ha JIByX YPOBHSX
CPAP c nepexiroueHrEM ¢ OHOTO YPOBHsI JaBJIEHUs Ha IPYrod depes
3aJJaHHbIC BPEMEHHbIE UHTEPBAJIBL.

2. «BIPAP» — 310 «Pressure control ventilation» ¢ BO3MOXXHOCTBIO CIIOH-
TaHHOTO JBIXaHUS B TEUEHHUE BCETO JbIXaTeIbHOIO LMKIIA. MIHBIMU ci0-
BaMH — CIIOHTAHHOE JIbIXaHHE COBMEIIIEHHOE CO CTAHAPTHBIM PEKUMOM
«PCV» (mogpo6ro B 131 3.10. cTp. 161).

«BIPAPASssist» — pexxum MBJI Ha anmaparax ¢upmsl Driager otinua-
ercs To Kiaccuueckoro « BIPAP» tem, 4To B MHCIIMpPATOpHAs MONBITKA
Ha HxHeM ypoBHe CPAP Bcerna BkitodaeT pexos Ha BEpXHUHN yPOBEHD
CPAP (moppo6no B 11 3.10. cTp. 170).

«BiPAP» — pexum Ha annaparax Gupmbl «Respironics» /st HEMHBA3HB-
Hou MBJI, BapuanT pexxuma «PSVy depes apixareapbHyr0 Macky. (1of-
poOHo B 11 3.9 ctp. 158 — UcTopusi Bonpoca: «BIPAP», «<KAPRV» n
«BiPAP»).

«Bi-Vent» — pexxum VIBJI na anmmapare Servo-I ¢pupmer MAQUET. Dot
pexxuM odeHb 1moxok Ha «BIPAP» ot ¢pupmel Driger. ['maBHoe ominune
B TOM, uTO B pexxume « BIPAP» omius «PSV» paboTaeT Tobko ¢ ypoBHS
PEEP low, a B «Bi-Vent» nonjepkka CIOHTAHHOTO JIbIXaHUSI BO3MOYKHA
c nByx ypoBHeil (PEEP u P high) (mogpo6Ho B 1 3.12. ctp. 175).

A. TOPSYEB

235 N. CaBVH



C CaoBapb

Breath Sequence — coracoBanue BJ0OX0OB. DTOT TEPMUH TOBOPUT O CO-
OTHOIIIEHUY CIIOHTAHHBIX U TPUHYIUTEIBHBIX BIOXOB B JAHHOM PEXKHME
NBJI. U3BectHbI Tpu criocoba cornmacoBanus B1oxos — 310 CMV,CSV u
IMV (nmogpo6no B 11 2.10. cTp. 92).

C

Capacity — émxoctb. B pecniuparopHoii MexaHUKE UCTIONB3YETCs B 3HA-
yeHuu «o0obém», Hanpumep: Total lung capacity (TLC) — O6mas ém-
KkocTh JErkux (OEJI) — 510 00bEM BO3ayXa B JETKUX 1O 3aBEPIICHUHN
MaKCHUMaJIbHOTO Boxa (moapo6Ho B i1 1.2 ctp. 17).

CDP (Continuous distending pressure) — cunonnum CPAP.

Closed loop control — ocHoBHas Macca annaparos BJI u pexxumos
BEHTUJIALUU. ECliM yCTaHOBIEHO JjaBJI€HHE BI0XA MIPU YIIPABICHUU 110
napieHuto — annapar VBJI oOecrieunt 3amaHHOE JaBlieHUE BOXa,
€CJIM YCTAHOBJIECH JIbIXaTeNbHbIA 00BEM MPHU YNIPaBIECHUU MO 00BEMY —
anmapat VBJI oGecrieunT m10CTaBKY yCTaHOBICHHOTO JIBIXaTE€IHLHOTO
o6wvéma (cTp. 103).

CMYV (continuous mandatory ventilation) — 3To BapuaHT coracoBa-
HUSI BIOXOB, TP KOTOPOM BCE BIOXU IMpUHYAUTENIbHBIE (mandatory)
(mogpo6Hno B 1 2.11. cTp. 94). DTOT *Ke TePMHUH UCTOIb3yeTcs Kak Ha-
3Banue pexxumoB MBJI (mogpobuo B 1 3.4. ctp. 119). B Hamei kaure
ums pexuma MBJI Bcerna B kaBbpukax («IMVy, «PSVy», «CMVy,
«IPPV», «<ASB» u T. 1.).

«CMV» — BapuanThsl pacmudpoBku abopeBuarypsl: «Continuous man-
datory ventilation», «Controlled mandatory ventilation», «Continuous
mechanical ventilation», «Controlled mechanical ventilation», Bce Ba-
pHaHTHI paciu(pOBKH — CHHOHUMBIL. B Tex ciydasx, korga «CMVy —
ums pexkuma VIBJI nuiem B kaBbIUKax, a KOrja 3T0 BapUaHT COIIacOBa-
HUS BJIOXOB, 0e3 KaBbIuek (moapooHo B i1 2.11. ctp. 94 u 3.4. ctp. 119).
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«Control mode» — cunonum «CMV» (monpoOHo B 1 3.4. ctp. 113).

«Continuous mandatory ventilation + assist» — cunonum «CMV» (mmon-
po6Ho B 1 3.4. cTp. 113).

Compliance (Cst) — KoMIUIaitHC, PaCTAKUMOCTh, TOJIATIIMBOCTbD.
Pa3mepHOCTHh KOMILTaliHCA — MJI/MOap MTOKa3bIBA€T, HA CKOJIBKO MUJUIN-
JUTPOB YBEIMUYUBAETCS 00BEM IIPH MOBBIIICHUN JaBICHUS HA | MUILIH-
0ap. KomruiaitHC qpIxaTelbHONW CUCTEMBI XapaKTePU3yeT PaCTsHKUMOCTh
JIETKUX U TPyAHOH KieTku. KomrmaitHe — BenrunHa oOpaTHast yrpyroctu
compliance =1/ elastance (moxpo6xo B 1 1.2 c1p. 26).

Control — ynpasnenne. B pecnuparopHoil MEXaHUKE U aHTJIOS3BIYHOM
muteparype o MIBJI, Control — ynpaBnenue napamerpamu Baoxa (mosa-
po6HO B 11 2.2 CcTP. 48).

Control Variable — ynpasisiemas nepeMeHHas Uiln ynpasisieMbli Ia-
pametp. B TedeHne oqHOro BIoXa ynpaBiIsieMbIM ITapaMeTPOM MOXKET
OBITH WJIM 00BEM, HIJIM TMOTOK, WU AaBleHHE. VICKIIOUeHHE PEeXUM
«VAPS», HO ¥ IpH 3TOM peKMME CHaJyajla BBINOJIHSIETCS yIpaBIeHUE
BJIOXOM IO JaBJICHUIO, a TPU HEOOXOIUMOCTH MPOUCXOIUT MEPEKITIO-
YeHue Ha ymnpasieHue 1mo o0bémy. T.e. B KaXIbplii MOMEHT BpeMEHU
annapat MBJI ynpaBiser Tonbko OJHUM NapamMeTpoM (IoIpoOHO B
1. 2.2 cTp. 48).

CPAP (constant positive airway pressure) — TOCTOSSHHOE TTOJIOKUTEIb-
HOE JJaBJICHUE B JbIXaTEJbHBIX MyTIX. YMHbIN anmnapar MBJI npu Bkito-
YEeHUH HTOU OILUHU, BUPTYO3HO «UTpash KJIallaHAMH BJIOXa U BbII0XA,
OyIeT MoJIep >KUBATh B IbIXaTeIbHOM KOHTYPE MOCTOSHHOE, OJJMHAKOBOE
nasieHue (mogpooHo B 1 2.7. ctp. 79 u 3.3.).

CSYV (continuous spontaneous ventilation) — 3To BapuaHT coriiacoBaHus
BIIOXOB, ITPX KOTOPOM BCE BJIOXH CAMOCTOSITENIbHbIE (Spontaneous) (1o-
po6Ho B 11 2.12. cTp. 96).
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Cycle — nepexntouenue anmapara UBJI ¢ Bnoxa Ha Bb110X (TOAPOOHO B 1
2.6. ctp. 74).

CPPB (Continuous positive pressure breathing) — cunonum CPAP.

Cycle Variables — 510 (ha3oBbIie IepeMeHHbBIE, KOTOPBIE HUCTIOIB3YIOTCS
Uit mepexrouenus anmnapara UBJI ¢ Bmoxa Ha BBIOX. ITO MOXKET OBITh
BpeMsl, IOTOK, AaBJIeHUe i1 00bEéM. Daza Bi1oxa 3akaHYMBAETCs, KOraa
BeNIMYMHA MapamMeTpa n3dpannoro B kadectse Cycle Variable nocturaer
npexnycranoBiieHHoro (Preset) unu noporosoro (Threshold) 3nauenus
(moxpo6Ho B 11 2.6. cTp. 74).

D

Dead space (DS) — MepTBO€ IPOCTPAHCTBO — 3TO CyMMAapHbIN 00BEM
BO3JIyXOHOCHBIX MyTeH (30HAa ABIXaTEIbHOW CHCTEMBI, I7I¢ HET ra3o-
oOMeHa (BTopoe 3HaueHue cioBa dead — 6e3apIXaHHBIN) (MTOAPOOHO B
ra 1.2 cTp. 16).

Dual controlled ventilation — Tak Ha3bIBAIOT «MHTEIIEKTYAJIbHBIE) TIPO-
rpaMMBbl YIIPaBICHUs, KOT/a, HApPUMEp, JUIsl MOJYy4YEHHUs 3aJaHHOTO
o0BEéMma ammapart, padorarommmii B pexkume PCV, MeHsieT 1aBiieHne u -
TEeNbHOCTh BAOXa. CyIIECTBYIOT «MHTEIEKTYaJIbHbIE» MPOrPaMMBbI, KO-
TOpbIE IEepeHacTpauBalOLIME ammapar 3a BpeMs OJHOTO BIOXa U
MIPOTpaMMBbI, BBITIOJHSOIIHNE TEPEHACTPOUKY 32 HECKOJIBKO BIOXOB (TTOJI-
pobHo B 2.2 ctp. 57 u B 11 3.14 c1p. 181).

«Duo-PAP/APRV» — pexxum UBJI na annapare «Hamilton Galileo»
o4eHb 1oxox Ha «BiLevel» Ha anmapate Puritan Bennet 840 (moxpo6no
B 3.9.ctp. 158 m BT 3.11 cp. 174).

Double loop “dual” control — annapar UBJI pemiaer q8e 3amaun B pam-
Kax ogHoro pexxuma MIBJI Harpumep: npu yrpaBiIeHUH 110 1aBJICHUIO all-
napat MBJI He Tonbko obecrednBaeT 3alaHHOE JIaBJICHUE BAOXA, HO U
CTPEMUTCS JOCTABUTD LIENIEBOM AbIXaTelbHbIN 00BEM (cTp. 103).
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Dual Control Within a Breath — aBromaTnueckast KOppekius napame-
tpoB UBJI Bo Bpems kaxaoro Buoxa. Pexumsl «PLV» (Drager Evita 4)
n«VAPSy» (Bird 8400ST). IIpu co3manuu 3TUX PEKUMOB HCIIOJIb30BaH
NpUHIUN yrpaBieHus Autosetpoint (moapo6no B i 3.15. crp. 183).

Dual Control Breath-to-Breath. Anmapar ananusupyert coOCTOSBIINICA
BJIOX U BBINOJHAET Koppekuuto napamerpos MBJI mexay Broxamu. [Ipu
CO3JIaHUU ITUX PEKHUMOB HCIIOJNB30BaH MPUHIUI yIipaBieHus Adaptive
Control.

Kommepueckue Ha3BaHUS PEKUMOB, HCIIOIB3YIONIUX MPUHIIHIL
ynpasnenusi Adaptive Control ¢ marrepuom MBJI DC-CSV: «Volume Su-
pport», «VS» (Siemens 300, Servo-i, Inspiration e-Vent u PB-840); «Vo-
lume targeted pressure support», «VTPS » (Newport €500).
YHuBepcalbHOE HEKOMMEPUYECKOE ONMUCATENbHOE Ha3BAaHUE ITUX PEXKU-
MoB — Dual Control Breath-to-Breath-Pressure-Limited, Flow-Cyc-
led Ventilation.

Kommepueckue Ha3BaHUS PEKUMOB, UCTIONB3YIOUIUX MPUHIINIL
ynpasienust Adaptive Control ¢ marrepaom UBJI DC-CMV: «Pressure-
Regulated Volume Control» (Siemens Servo 300, Servo-i); «Autoflow»
(Drager Evita 4); «VC+» (PB-840); «Volume targeted pressure con-
trol», «VTPC» (Newport €500); «Adaptive pressure ventilation»,
«APV» (Hamilton Galileo). YauBepcanbHO€ HEKOMMEpPUYECKOE OMHUCA-
TenbHOE Ha3BaHue ATUX pexnumoB — Dual Control Breath-to-Breath-
Pressure-Limited, Time-Cycled Ventilation (moxpo6no B 1 3.14. ctp.
181-182).

Dynamic Characteristic (Cp) — nuHamMudeckasi XxapakKTepUCTHKA pac-
CUNTBIBAETCS HA BJIOXE MO JOCTHKEHUH MAaKCUMAJIbHOTO JIaBJIEHUS B JIbl-
XaTeJIbHBIX MyTAX NpU HeocTaHoBIeHHOM 110Toke Cp = V1/(PIP — PEEP).
JlaHHBIN TIOKa3aTesh BKIIOUAST U KOMILIAMHC, 1 pe3d ctaHc CHHOHUMBI:
Dynamic effective compliance u Dynamic compliance Bo3Mo)xeH 1e-
PEBOJ «TMHAMHYECKHUI KoMITaitHey (moapooHo B 1 1.2 cTp. 131).

Dynamic compliance = Dynamic Characteristic
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Dynamic effective compliance = Dynamic Characteristic

Dynamic PEEP — nunamuueckoe I1/IKB, cunonum AutoPEEP (toz-
po6Ho B 1 2.7. cTp. 78).

E

EEP (End-expiratory pressure) — cunonum PEEP (ctp. 78)

Elastance (E) — ynpyrocts — pu3HUe€CKUi TEPMUH, XapaKTePU3yIOITUH
CIIOCOOHOCTh MPOTUBOJIEHCTBOBATh MPUJIOKEHHOM CHUJIE U BO3BpalIaTh
IIPUWIOKEHHYIO SHEPIHIO CKaTus WIK pacTsbkeHus. Mcnonb3yerces s
OMMCaHUs CBOMCTB MPYKUH U PE3UH. YIIPYTOCTh JbIXaTEIIbHOW CUCTEMBI —
9TO CyMMa yIpPYyrocTeW JETKUX U TPyAHOU KIIeTKU. PasmepHOCTH ynpy-
roctu moap/mur.

VYopyrocth — BenuunHa oOparHas mnoaaminBocTH elastance =1/co-
mpliance (moxpo6uo B 1 1.2 cTp. 26).

Endogenous PEEP — sunorennoe I1JIKB, cunonum AutoPEEP (tion-
po6Ho B 1 2.7. cTp. 78).

Equation of Motion — ypaBHeHwe cuut, winu TpeTuit 3akoH HetotoHa (cTp. 23).
EPAP (Expiratory positive airway pressure) — cunonum PEEP (ctp. 77).

Expiratory time Bpems Bbioxa — ckiajapiBaercsa u3 Expiratory flow
time u Expiratory pause (moxgpo6uo B 1 1.2 ctp. 13).

Expiratory pause — 3anepsxka Belioxa cuHoHuM Expiratory hold (nox-
pobHno B 1 1.2 c1p. 13).

Expiratory hold — 3aaepxka Boijoxa cunonuM Expiratory pause (moz-
po6Ho B 1 1.2 cTp. 13).

Expiratory flow time norokoBoe Bpemst BbIJjoxa. (11oapo0OHo B 1 1.2 cTp. 13)
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Expired reserve volume (ERV) — Pe3epBHblii 00béM BbIIOXa —
POBBI — 5T0 00bEM MaKCHMAIBHOTO BBII0XA 110 3aBEPIIIEHUN OOBIYHOTO
BbIZI0Xa (1moapo6HOo B 11 1.2 cTp. 13).

«Extended mandatory minute ventilation», <EMMV» — pexxum 1BJI cu-
HounM «Mandatory minute ventilation» (mogpo6Ho B 1 3.13 cTp. 178).

F

Flow — IToTok — 3T0 CKOpPOCTh MU3MEeHEHUs1 00bEMa (rmoapodHo B 11 1.2
ctp. 18).

Flow acceleration — yckopenue notoka, 4acTto, Jijisi KpaTKOCTH, HCTIOJIb-
3yetcsi BMecTo «Flow acceleration factor» (ctp. 172).

Flow acceleration factor — ko3 uitueHT ycKopeHHs MmoToKa, U3MepsIeTCsl B
nporeHTax, ot 0 10 100%, uyem Boiie Ko3ddurment (factor), Tem ObicTpee
niepexoy ¢ yposHsa PEEP Ha ypoBeHb BbICOKOTO faBieHus B pexxumax MBJI
C ynpaBJieHHueM 10 AaBieHuto (moapoono B 1 3.11. ctp. 172).

Flow by — 6a30Bbl1if TOTOK — 3TO MOTOK, TeKyIIUi psigoM. COBpeMeHHbIe
anmnapatsl UBJI «yMeroT» Tak ynpasisiTh KjlallaHaMH BJIOXa U BbIJIOXA OJ1-
HOBPEMEHHO, YTO BO BpPEMsI HKCIIMPATOPHON Iay3bl IOTOK BO3yXa IIPO-
TEKaeT MHMO KOHHEKTOpa, COEIMHSIONIEr0 IUIAHTH anmnapara ¢
MAIUEeHTOM He MPOU3BOI BAoxa (moapoobHo B 11 2.4. c1p. 67).

Flow controlled ventilation (FCV) — cnoco6om ynpaBieHus BIOXOM
sBiseTcs n3MeHenue notoka (Inspiratory flow) (moxpo6uo B 1 2.2
cTp. 51).

Flow Cycling — nepexiiroueHue ¢ B10xa Ha BBIJIOX «I10 TOTOKY».

Brnox Oynet mpomoikarhest 10 TEX Mop, MOKa MOTOK He CHU3MUTCS JI0 yCTa-
HOBJICHHOTO IIOporoBoro 3HadeHus. Ilocne toro, kak Oyzner nmpekpamiéx
BIIOX, HAYHETCA BBIOX (MOApoOHO B 11 2.6. cTp. 75).
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Flow trigger — motokoBsIii Tpurrep. Tpurrep cpabarbiBaeT Ha H3MEHEHHE
MIOTOKA Yepe3 JIbIXaTesIbHbIA KOHTYp MarueHTa (moapoOHo B 11 2.4. cTp. 66).

Functional residual capacity (FRC) — ®yHKIIHOHAJbHASL 0CTATOYHAS
émkocth — @OE — 510 00bEM BO3yXa B JIETKUX 110 3aBEPILIECHUH OObI-
9HOTO BBII0XA (TTOApOoOHO B 11 1.2 cTp. 17).

G

Gradient — rpagueHT — GpU3NIECKHIA TEPMUH, 0003HAYAFOIINN PA3HOCTH T0-
KazareJeH B IByX TOUKaxX U3MEepeHus B OHOM cucreme. Harpumep, rpaueHT
MEXy JaBIEHHEM B JIbIXaTEIbHBIX MyTSAX U JABJICHUEM Ha MOBEPXHOCTU
TeJla Ha3bIBACTCS «TPAHCPECIIUPATOHOE JAaBjieHHe». bonee KoppekTHO ObLIO
ObI CKa3aTh TPAHCPECTIMPATOHBIN TPAJAUCHT AABICHUH, HO TaKOBA CIIOXKHB-
mrascs TepMUHONIOTHS. Bo Beex cimyyasix, Koria MCIoNIb30BaHa MPUCTaBKa
«TpaHcy pedb UAET o rpaauente (moapooHo B 1 1.2 ctp. 20).

H

HFYV (high frequency ventilation) — BeicokoyacTtotHasi UBJI — yactora
BIOXOB Oosbie 60 B MUHYTY. J[pIXaTebHBINH 00bEM MOKET OBITH MEHBIIIE
o0b&Ma MEPTBOrO MpocTpaHcTBa. ['a3000MeH MpoucxoauT 3a cuér aud-
¢by3uun (mogpobuo B i1 1.1 c1p. 10).

I

«IDVy, «Intermittent demand ventilation» — pexum MBJI, ananoruu-
Hb1l «IMV». (cTp. 137)

IMYV (intermittent mandatory ventilation) — nepemexaroniascs npuHyIu-
TeJIbHAsi BEHTWIALIUSA — 3TO BAPUAHT COINIACOBAHUS BIOXOB, IIPU KOTOPOM
MIPUHYIUTENBHBIE BIOXU YEPEIYIOTCS C CAMOCTOSITEIbHBIMHE (TIOAPOOHO B I
2.13. cTp. 91). DTOT )€ TEPMUH UCTIONIB3YETCS Kak Ha3BaHUe pexxumoB MBJI
(mogpo6uo B 1 3.8. cTp. 137). B Hammeii kaure ums pexnmva MBJI Bcerna B
kaBbIukax («IMV», «PSVy», «CMV», «IPPV», «<ASB»).
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Inspiratory capacity (IC) — Emxocts Bgoxa — EB — 510 0068M Makcu-
MaJbHOTO BI0OXa MOCe 00BIYHOTO BhIAOXa (TIoApodHo B 1 1.2 cTp. 17).

Inspiratory hold — 3anepxka Broxa cuHonuM Inspiratory pause (mox-
pobHno B 1 1.2 c1p. 13).

Inspiratory flow time — notokoBoe Bpemst Bioxa (moapodHo B i1 1.2 c1p. 13).

Inspiratory time — Bpems Brioxa ckiaasiBaetcst u3 Inspiratory flow time
u Inspiratory pause (noxpoOno B 1 1.2 ctp. 13).

Inspiratory pause — 3anepxka Brnoxa cuHoHuM Inspiratory hold (mox-
po6Ho B 1 1.2 cTp. 13).

Inspired reserve volume (IRV) — Pe3epBHblii 00béM Broxa — POBa —
3TO 00bEM MAaKCHMAILHOTO B0XA IO 3aBEPIICHUH OOBIYHOTO B/10Xa (ITOJI-
pobuo B 1.2 c1p. 17).

Inadvertent PEEP — nenpennamepennoe I1/IKB, cunonnum AutoPEEP
(moxpobHo B 11 2.7 c1p. 78).

Intrinsic PEEP — suytpennee [1/IKB, cunonnm AutoPEEP (rionpo6Ho
B 11 2.7 cTp. 78).

Inherent PEEP — ecrectBennoe [1/IKB, cunonum AutoPEEP (mon-
poGHo B 11 2.7 cTp. 78).

«Inspiratory assist» («IA») — cunonum «PSV» (onpodHo B 1 3.7. ctp. 139).
«Inspiratory pressure support» («IPS») — cunonnm«PSV» (moxgpo6Ho
B 3.7. ctp. 139).

«Inspiratory flow assist» («IFA») — cunonumM«PSV» (noapoOHo B i1
3.7. ctp. 139).
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LK L CaoBapb

Iron lung — «xene3nble nérkue» — anmnapar UBJI, NPV, co3znaromuii ot-
pHULIaTEIbHOE 1aBICHUE HAJl IOBEPXHOCTHIO BCErO TENA MALIMEHTA B MO-
MEHT Baoxa (moapooHo B i1 1.2 ctp. 9).

«IRPCV», «Inverse Ratio Pressure Control Ventilation» — cuHoHUM
«IRV» (moxpo6no B 11 3.5 cTp. 131).

«IPPV» «Intermittent positive pressure ventilation» — cuHOHUM
«CMV» (mogpo6no B 111 3.4 cTp. 127).

«IRV», «Inverse Ratio Ventilation» — 310 pe:xuM NpuUHYIUTEIBHON BEH-
TUJISILIUM, TP KOTOPOM MPOAOIKUTENBHOCTD BI0Xa OOJIbIIIE MPOIOIKU-
TETLHOCTU BBIZIOXa. Bce Bmoxu mnpuHyauTelnbHble (mandatory) u
JIOCTAaBIIIIOTCS € 3aalHHoi yacToToi. O0baHO o «IRV» nonnmaror co-
oTHoImIeHue Baoxa K BeIoxXy OT 1:1 10 4:1. «IRV» — 310 «CMV» € 06-
paTHBIM OTHOIIEHUEM JJIUTEILHOCTHU BAOXA U BbI10Xa. CyIIeCTBYIOT J1Ba
Bapuanta «IRV»: ¢ ynpaBnenueM mo o6EMy 1 1o MOTOKY (IOAPOOHO B
1 3.5 ctp. 131).

K

Kirassa — «kupaca» — anmapar UBJI, NPV, co3narouiuii oTpuiaTeabHoe
JTABJICHHUE HaJl TOBEPXHOCTHIO TPYAHOM KJIETKH MAIMEHTa B MOMEHT BJIOXa
(moxpobHo B 1 1.2 c1p. 22).

L

Limit — mumurt (mpeaen) MakcuMalnbHas BEIHYMHA TTapaMeTpa BO Bpemst
Broxa (moapoOHo B 11 2.5 cTp. 69).

Limit variable — napametp ¢ ycTaHaBIMBaeMOil MaKCUMaJIbHOM BEJTUYH-
HOM BO BpeMs BI0Xa. DTUMH MTapaMeTpaMy MOTYT ObITh 1aBJIeHHE, I0TOK
1 00bEM (TTopoOHO B 11 2.5 cTp. 69).
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M

Machine trigger. B 5Ty rpymniry BXOZUT €IMHCTBEHHBIH CIIOCOO BKIIIOUE-
Hus Bnoxa — Time trigger. T.e. Time trigger siBnsiercs cunonnmom Mac-
hine trigger. Bnox naumnaer anmapar WBJI mo Bpemenu wim 1o
pacniucanuio (moapoOHo B 11 2.4 cTp. 68).

Mandatory nepeBoOAMTCS KaK 3aKa3aHHbIM, MpeANUCaHHbI. B oreue-
CTBEHHOM JIUTepaType UCIOIB3YETCs CI0BO MPUHYAUTEIHHBIN (TOAPOOHO
B 2.10 cTp. 91).

Mandatory Breath — npunynuTensHbIi BIOX. DTO 03HAYAET, YTO BJOX ObLT
60 Havat armaparom VIBJI, nibo 3aBepren anmaparom MBJI wim 1 Havar,
u 3aBepiteH annaparom UBJI (mogpo6no B 1 2.10. n 2.11 ctp. 91 u ctp. 94).

«Mandatory minute ventilation», «MMV»» — 310 pexum MBJI npu koto-
POM MAIUEHT JIBIIIUT camocTosTeNbHO B «PSVy, a anmapar UBJI kaxsie
20 cexyH/] paCCUMTBHIBACT 00BEM MUHYTHOW BEHTWISILIMU. Eciy marenT He
MOXeT 00ecTeunTh 3aKa3anHbIi (1ieeBoit) MO/ (target minute volume), ar-
napat UBJI yBenmuuBaet nomnepxky (rmoapooHo B i 3.13 ctp. 178).

Maximum capacity — makcuMaibHas abCcoitoTHas BiaxHocTh (MAB) —
3TO MaKCHMAJIbHOE KOJIMYECTBO (MI/J) BOISHOTO Tapa JUIst TaHHON TeM-
nepaTypbl ra3a WM eMKOCTb ra3a JUlsi apoB BOJbI IPH JAHHOM TeMIiepa-
Type (moxpobno B 1 1.3 c1p. 33).

Minute volume (MV) — MuHyTHBII 00bEM — 3TO cCymMMa JbIXaTeIbHbIX
00bEMOB 3a MUHYTY. Eciiu Bce ipIxaresbHble 00bEMbl B TEUEHHE MUHYThI
PaBHBI, MOYKHO MPOCTO YMHOXKUTD JIbIXaTeIbHbI 00BEM HA YACTOTY JbI-
xaHuii (mogpo6no B 11 1.2 ctp. 16).

«Minimum minute volume» «MMV» — pexxum 1BJI, cunonum «Man-
datory minute ventilation» (mogpo6no B 1 3.13 ctp. 178).

Millibar — 1 mum6ap=0,9806379 cm BogHOTO CcTOMOA.
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N

«NAVA», «Neurally Adjusted Ventilatory Assist» — pexum, 10cTyI-
HBIH Ha anmapatax Servo-i pupmel «kMAQET». Anmapar UBJI ocHamén
CHUCTEMOM, PaCTIO3HAIONICH HEPBHBIN UMITYIIBC, MPOXOIAIIANA TTO Tuad-
parManbHOMY HEpBY K nuadparme. JlaTunk-31aeKTpos 3aKII0UEH B CTEHKE
KEJTYIOYHOT'0 30HJa ¥ COEIMHEH TOHKUM IPOBOIOM € OJIOKOM yIpaBiie-
Hua annapara UBJI. Takum oOpazom, annapat MBJI HaunHaeT BIox B
OTBET HA CUTHAJI, UCXOJAIINNA HEIOCPEICTBEHHO U3 JbIXaTEIbHOIO LIEH-
Tpa. DIEeKTPUUYECKUI UMITYJIbC PETUCTPUPYETCs, KOrJa MpUKa3 Ha BJOX,
UAYUIMH U3 IBIXaTeNbHOTO LEHTpa Mo auadparMaibHOMY HEPBY, pac-
npocTpaunseTcs Ha auadparmy (mogpodno B 1 3.21 ctp. 202).

NPV (negative pressure ventilation) — BJI ocymecTBinsgemas 3a
C4€T CO3/IaHUsl OTPHULIATEIHHOTO JABJICHUS HaJ MOBEPXHOCTHIO Tella
MalueHTa B MOMEHT BoXa («KHUpacay, «Keje3Hble JErkue») (mo-
po6no B T 1.1 cTp. 9).

O

Occult PEEP — ckpsiToe IIJIKB, cunonum AutoPEEP (nonpoOHo B 1
2.7 ctp. 78).

Open loop control — 310 caMble TPOCTHIE U ACMIEBBIE TPAHCIIOPTHBIE aIl-
napatsl IBJI Ge3 kakoii-mu6o obparHoii cBszu. (ctp. 103)

Optimal Control — npunnun ynpasnenus, npu kotopom annapar UBJI
nof0upaeT ONTUMAIBHBIN IbIXaTENbHBI 00BEM U YACTOTY ABIXaHUH,
4YTOOBI IOJIyYUTh HYKHBIM MalMeHTy 00bEM MUHYTHOM BEeHTHIISILMHU. 15
pelIeHns ATOM 3a7a4u MOCTOSHHO BHOCATCS MTOMPABKH B YIIPABIEHUE 110
nasieHnto. [lpyu yraeTeHnn apIxaTtenbHON aKTUBHOCTHU MAlMEHTa ara-
par 100aBiIsieT NPUHYIUTEIbHBIE BIOXU. DTOT IPUHIIMII YIIPABICHHS UC-
MOJIB30BaH MPH co3/1aHum pexxuma «Adaptive Support» B anmmapare NBJI
Hamilton Galileo (moxpo6no B 1 2.15, 3.23 ctp. 107, 206).
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P

«PA» «Pressure augmentation» — pexxum MBJI Ha anmmapare Bear 1000.
anajor «VAPS» (moxpo6no B 11 3.15 cTp. 182).

Palv — alveolar pressure — anbBeossipHOE JIaBlieHUE (JIaBICHUE B allb-
Beonax) (moapo6Ho B 1 1.2 cTp. 21).

Patient trigger. B Ty rpynmy Bxozsat Bce kpome Time trigger crioco6nt
BKJIOUEHUS BJI0XA B OTBET HA MHCIIMPATOPHYIO MONBITKY NalMeHTa (Moj-
pobHO B 171 2.4 cTp. 68).

Pattern — nartepH. DTO CIIOBO «IIEPEBOJUTCS» KaK CTEPEOTHII (Stereo-
type), maonos (Schablone), momens (Model). «IlepeBoguTcs» B KaBbId-
Kax, IOTOMY YTO HE TIEPEBOJAMTCS; MbI TIPEJIOKIIIN BaM aHIIIUHCKUE U
HEMEIIKHEe CHHOHUMBI CMBICIT KOTOPBIX OoOIIen3BecTeH. B Hamiel kHure
ucnonbs3oBaHo noustre narrepH MIBJI — Ventilatry Pattern (mogpo6Ho
B 2.10 cTp. 91).

«PAV», «Proportional assist ventilation» — [Iponopunonansnas mosu-
Jnepxka nasineHuem. Pexxum MBJI, uaMeHsrommin nogaepxxKy Buoxa rna-
LMEHTA MPSAMOIPONOPIUOHAIIBHO K BETUYNHE HHCITUPATOPHOTO YCUITHS.
Amnanor «PPS» (moapo6no B 1 3.20 ctp. 199).

Paw — airway pressure — 1aBjiecHUE B JbIXaTeIbHBIX MyTAX. CHHOHUM
Pawo (nonpoOno B 1 1.2 ctp. 21).

Pawo — pressure airway opening — 1aBjieHUE B JbIXaTE€IbHBIX MyTAX.
Cunonum Paw (mmonpo6uo B 1 1.2 cTp. 21).

Pbs — body surface pressure — qaBneHue Ha MOBEpXHOCTH Tema. (cTp. 21)

«PCIRV», «Pressure Control Inverse Ratio Ventilation» — cuHoHNM
«IRV» (moapo6no B 11 3.5 cTp. 131).
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PEEP - II1IKB — nonoxxutenbHOE JIaBlieHHEe KOHIIA BbIJI0Xa (MTOIpoOHO
B 1 2.7 ctp. 77).

Pes — esophageal pressure — nuiieBoHOE JaBieHUE (J1aBIEHUE B MH-
mieBoze) (moapodno B i1 1.2 ctp. 21).

Phase Variables — (a3oBbIMu iepeMeHHBIMH Ha3bIBAIOT BpeMsl, OTOK,
AaBJeHHe U 00bEM, KOIZla 3TH ITapaMeTpbl UCIOJIB3YIOTCS YIIPaBIISIO-
myMu nporpamMmamu anmnapara MBJI B kauecTBe curnana K JelCTBHIO
(moxpo6Ho B 1 2.3 cTp. 61).

Pl — Transpulmonal pressure — TpancnyapMoHadbHOE AaBieHue Pl =
Palv — Ppl (mogpoGno B 11 1.2 cTp. 21).

Ppl — pleural pressure — rieBpaibHOE TaBJICHHUE (JIaBJICHUE B TIOJOCTH
1eBpsbl) (moapodHo B i1 1.2 cTp. 21).

«PPS», «Proportional pressure support» — [IponopunonanbHas moa-
nepskka nasieHueM. Pexxum BJI n3Mmenstomuil noanep:xKy Baoxa mna-
LMEHTA NPSMONPONOPLUOHATIBHO K BEIMYMHE HHCIIUPATOPHOTO YCHIIHS.
Amnanor «PAV» (mogpo6so B i1 3.20 ctp. 199).

PPV (positive pressure ventilation) — cioco6 NBJI, npu xoTopom Ha
BJI0XC IaBJICHUC BO3yXa B ABIXAaTCJIbHBIX ITYTAX IMAallMCHTA BBIIIC aT-
MocdepHoro (moapodno B 1 1.1 ctp. 9).

Preset — 3apaHee yCcTaHOBIEHHBIN, 3aaHHbIN. [IporpamMmma nium jtoru-
yeckas cxeMa anmnapara UBJI cpabaTbiBaeT TOIBKO TOIa, KOTJA HYX-
Has (a3zoBas MmepeMeHHasl JOCTUTAeT 3aJaHHON BEIUYUHBI (preset
time, preset flow, preset pressure, preset volume). Preset value (3a-
JaHHAsl BEJIMYMHA) B JJOTHYECKUX CXeMaXx, YIPaBJISIOUIUX AEHCTBUIMU
anmapata UBJI aBisiercss cuHoHuMOM threshold value (moxpoGHo B
1 2.3 cTp. 62).
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Pressure — 1aBjieHHe — 5TO CHJIA, IPHIJIOKEHHAS K €IMHULE MIIOLIAAN
(moxpobHno B 1 1.2 c1p. 20).

Pressure controlled ventilation (PCV) — cioco6 ynpaBieHus: BIOXOM
3a cuéT U3MeHeHUs JaBieHus (moapoOHo B i1 2.2 cTp. 52).

«Pressure controlled ventilation» («PCV») — cunonum «CMV» (nio-
po6Ho B 1 3.4 cTp. 113).

«Pressure controlled ventilation + assist» — cunonum «CMV» (noz-
po6Ho B 1 3.4 cTp. 113).

«Pressure control» («PC») — cunornm «CMV» (mmonpo6Ho B 11 3.4 cT1p.
113).

«Pressure control assist control» — cunornm «CMV» (mogpo6HO B I
3.4 ctp. 113).

Pressure Cycling — nepekiiroueHue ¢ B10Xa Ha BbIJIOX «I10 JIABJICHUION.
Korna anmapar MBJI nepekitouaercs ¢ BIoXa Ha BBIIOX «I10 JABICHUIOY,
ATO 3HAYUT, YTO BIOX OyJeT MPOAOIIKATHCS 10 TEX MOP, TIOKA JaBJICHUE HE
AOCTUTHET YCTAHOBJICHHOI'O IMOPOTOBOI0 3HAYCHUS. Kak Tonnko JaTuYnuK
nasneHus armapara MBJI peructpupyer moporoBoe 3Ha4€HUE, armapar
MepPEKITIoYaeTCs Ha BBIIOX (1MoaApoOHO B 11 2.6 cTp. 74).

«Pressure cycled ventilation» — Pexxum ¢ nepexitoueHreM ¢ BIoxa Ha
BBIJIOX MPH JOCTHKEHUH MOPOrOBOTO YPOBHSI aBieHUs (0ApOOHO B I
3.6 ctp. 134).

«Pressure support ventilation», «PSV» — BeHTWIS1IUS C TOAAEPIKKON
naBieHueM, pexum criontanaoi UBJI. s Hauana BOoxa MOXeT ObITh
UCIONB30BaH 000l patient trigger. [lepektouenne Ha BBIOX MO TO-
TOKY (nmoapo6Ho B 11 3.7 cTp. 136).
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Pressure trigger — Tpurrep o nasienuto. Tpurrep cpadbarTsiBaeT Ha a-
JIeHUE JaBJICHUS B JIbIXaTelIbHOM KOoHType ammaparta UBJI (mogpo6HO B
1 2.4 cTp. 66).

«PRVC», «Pressure-regulated volume control» — pexum BeHTUIAIUU
Ha ocHoBe «Pressure control ventilation» nnu «PCV» ocobeHHOCTb CO-
CTOUT B TOM, YTO YPOBEHb JaBIIieHUs BIoxa (inspiratory pressure) ycra-
HaBnuBaeT ammapar MBJI Ha ocHOBe 3aJjaHHOTO BpauoM IIEIEBOTO
neIxaTesbHOTO 00BEMa (target tidal volume). IIpu co3ganuu pexxuma rc-
noJjp30BaH npuHuun ynpasienus Adaptive Control ¢ marrepunom MBJI
DC-CMV. Ortort pexum ects Ha annaparax MBJI Siemens 300, Servo-I,
Avea Viasys, Inspiration e-Vent (mogpo6no B 1 3.17 cTp. 189).

Ptr — Transrespiratory pressure — TpaHCpecIIUpaToHO€ JiaBieHue Ptr =
Paw — Pbs (mogpo6no B 11 1.2 cTp. 21).

Ptt — Transtoracal pressure — TpancTopakaibHOe aaBieHue Ptt = Palv —
Pbs (mogpobuo B 1 1.2 c1p. 21).

Pw — Transmural pressure — TpancmypayibHoe naBienue Pw = Ppl —
Pbs (moapobuo B 1 1.2 c1p. 21).

R

Ramp — 3T0 0Tpe30K KpHBOii, He TTapaUIeIbHBIH OCH UKC Ha Tpaduke,
HalpuMep: OTPE30K KPUBOUM OMUCHIBAIONIECH U3MEHEHUE JAaBJICHUS MPU
Mepexo/ie ¢ HUKHETO ypoBHs Ha BepxXHMil. OObIYHOE 3HAUCHUE CIIOBA
ramp — HaKJIOHHas! TNIOCKOCTh COEAMHSIIONIAs JIB€ TOPU3OHTAJIbHBIE 10~
BepxHocTH. (cTp. 139, 168)

Recruitment (Recruitment maneuver) — MoOwIM3anus (MOOHIA3AIUS
CIaBIIUXCS ajdbBeos) — ucrnoiab3oBanue PEEP u qunamuku naBieHus
BJIOXa JUISl pacHpaBi€HUs ATEJIEKTa3UPOBAHHBIX YYACTKOB JIETOYHOM
TKaH# (MoapoOHo B 11 2.7 cTp. 78).
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Relative humidity — orHocutensHas BnaxHocTs (OB) — 3T0 oTHOIIEHHE
peanbHON aOCOMOTHON BIAXKHOCTHU ra3a K MaKCHMAallbHOM aOCOMIOTHON
BJIQKHOCTH IS TAaHHOW TeMIEepaTyphl ra3a, BEIPAKEHHOE B MPOIEHTAX
(AB/MAB%100%) (mogpo6no B 11 1.3 ctp. 34).

Residual volume (RV) — OcraTounbiii 00béM — OO — 310 006EM BO3-
JyXa B JETKUX 10 3aBEPIICHUH MAaKCUMAJILHOTO BbI0Xa (ITOAPOOHO B I
1.2 ctp. 17).

Resistance (Raw) (airway resistance) — pe3uctanc — cOnpoTHUBICHUE
JBIXaTEeNbHBIX MyTel MOTOKY JbIXaTelbHOW cmecu. PazMmepHoCTh —
cMH20/J1/cex wnmm mGap/min/cek (moapobno B 11 1.2 cTp. 25).

S

«SIMV» («synchronized intermittent mandatory ventilation») — cun-
XPOHU3UPOBAHHAS TMEPEMEKAIONIASICA MPUHYAUTEIbHAS BEHTUIIAIIU.
DTOT TEPMUH UCTIOIB3YETCs, KaKk HazBaHue pexxuMoB UBJI, ucnonb3yto-
X crnoco6 coracoBanus BaoxoB IMV, mostomy kpome mmassl 2.13(cTp.
99) — Besne B kaBbrukax — «SIMV» (moxpo6Ho B 11 3.8 cTp. 137).

Space — npocTpancTBO. B pecnupatopHoil MEXaHUKE UCHOIb3YyETCS
B 3HaueHUU «00BEM» Hanmpumep: Dead space (DS) MepTBoe npo-
CTPAHCTBO — 3TO CyMMapHBIi 00bEM BO3yXOHOCHBIX MyTeH (30Ha
JBIXaTeJIbHON CHUCTEMBI, Ie HeT razoobmena) (moapobHo B it 1.2
cTp. 16).

Setpoint Control — npunun ynpasieHus, npu kotopom annapar UBJI
CTPOrO BbIIEPKUBAET YCTAHOBJIEHbIE TapaMeTpbl pexuma. Hanpumep,
JbIXaTeIbHbIA 00BEM MM MOTOK U JUIUTEIBHOCTD BJI0XA, WIIN ITPEET AaB-
JIEHUs Ha BJOXE | T.1. (moapoOHo B 11 2.15 cTp. 104).

Servo Control — npunuun ynpasieHus, npu koropom anmnapar MBJI
BHOCHT IIOIIPABKH B YIpaBJI€HUE MOTOKOM Ha Boxe. B onuuu «Auto-
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matic Tube Compensation» KOMIIEHCUPYETCS COMPOTUBIICHUE DHJIO-
TpaxeanbHOU TpyOkH, a B pexume «Proportional Assist Ventilation»
annapat MBJI oka3piBaeT NMoaAepKKy BAOXa MPOMOPLUOHAIBHO HH-
crnuparopHomy ycwiuio nanuenrta. [Ipuninun Servo Control nucnons-
30BaH B pexxumax «ATC» u «PAV» (moapo6no B i1 2.15. u 3.20. ct1p.
105, 199).

Smartcare/PS — 310 KOMIIBIOTEpHASI IPOrpaMMa yCTaHaBIMBAaeMas Ha all-
naparax WBJI Evita-XL ¢upmbl Driger nns ymnpaBieHUs pexuMoM
«ASB» («PSV») B x0/1€ CHUXEHUSI peCIUPATOPHON TOJIEPIKKHU U TIpe-
kparmieHus UBJIL. L{ens 3Tol mporpaMMbl — TOCTENICHHO B O€30ITaCHO CHU-
3UTh MOAJEPHKKY A0 YPOBHS, C KOTOPOI'O MOYKHO YCIIEIIHO SKCTYOUpPOBAThH
naruenTa (moapooHo B 11 3.22 ctp. 204).

«SPAP», «Spontaneous Positive Airway Pressure» — pexxum VBJI Ha
anmaparax UBJI «Ispiration» ¢upmsl e-Vent orinuaercs ot «BiLevel»
Ha anmnapare Puritan Bennet 840 teM, yTO ypoBeHb NOJIJEPKKH J1aBJIC-
HUEM ycTaHaBiuBaeTcs pasaenbHo 1 P-high u P-low (mogpoGHo B 1
3.11 ctp. 174).

Spontaneous nepeBoAUTCS KaK caMOCTOATENbHBIHN (1oapoOHOo B 11 2.10
ctp. 91).

Spontaneous Breath — cionTaHHBIN (CAaMOCTOATEIBHBIN) BIOX. JTO 03-
HAYaET, YTO BJOX ObLT MHUIIMHPOBAH JIbIXaTeIbHON MOMBITKOM MalueHTa
Y 3aBEpIIICH MPH MOIBITKE MallMeHTa Ha4aTh BBLIOX (ToapoOHo B 11 2.10.
u 2.12 ctp. 91, 96).

«Spontaneous pressure support» («SPS») — curHorumM«PSV» (mos-
po6Ho B 1 3.7. cTp. 136).
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T

Tidal volume (V1) — JIpIxaTeabHbIN 00bEM — 3TO BEJIMYMUHA OJHOTO
0OBIYHOTO BJIOXA WM BBIIOXA (TI0Apo6HO B 11 1.2 cTp. 16).

Time — BpeMsi — Mepa JIUTEIBLHOCTH U MOCIEAOBATEIHbHOCTH SBICHUI
(mogpo6uo B 1 1.2 c1p. 12).

Time constant (T) — NOCTOssHHAsI BpEMEHU. DTO MPOU3BEICHUE KOM-
IUIAHC HA pe3HCTaHC.

7= Cst x Raw
Pa3zmepHOCTh MOCTOSIHHOM BpeMeHU — ceKyH/bl. [loka3biBaeT, Kak KOM-
IUTalfHC U pe3UCTaHC B COBOKYTHOCTH BIUSIOT HA CKOPOCTh MAaCCUBHOTO
BbI10Xa (oapoOHo B 11 1.2 c1p. 29).

«Time cycled assist control» — cunonum «CMV» (nogpo6Ho B 11 3.4
crp. 113).

Time Cycling — nepekiiroueHue ¢ BA0Xa Ha BBIJOX «I10 BpeMeHn». [Ipu
Time Cycling BbI10X HaUMHAETCs Cpasy MOCIE TOro Kak ucrekiio Inspi-
ratory time unu «BpemMs Baoxa» (moxpo6Ho B 11 2.6 cTp. 75).

Total cycle time (Ventilatory period) — oOiiee BpemMst 1bIXaTeIbHOTO
LMKJIa CKJIaAbIBaeTcs U3 BpeMeHu Broxa (Inspiratory time) u Bpemenu
BeII0xa (Expiratory time) (mogpo6Ho B 1 1.2 cTp. 14).

Total lung capacity (TLC) — O6mas émkocts Jérkux — OEJI — 310
00bEM BO3IyXa B JETKHUX 10 3aBEPIIEHUN MAaKCUMAJIbHOTO BOXa (MOJI-
pobuo B 1 1.2 cTp. 17).

Total PEEP — cymmapnoe IIJIKB, unu [1IKB nonydyaemoe npu us-
MCPCHUU NABJICHUA B AbIXATCIBHLIX MYTAX BO BPCMs IMAay3bl BbIJOXA
(Expiratory hold). Total PEEP=AutoPEEP+PEEP (nogpo6Ho B 11
2.7 ctp. 78).
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Threshold — nopor. Threshold value — noporosas Benuuuna. Yacto uc-
noJbe3ytoT mpocto threshold (nampumep threshold pressure BmecTo
threshold value of pressure) (mogpo6no B 11 2.3 c1p. 62).

Trigger nepeBoaUTCs, KaK CIIyCKOBOW KPIOUOK, ITyCKOBOE YCTPOICTBO,
MyCKOBO€ pene, 3anyck. g annmaparta MBJI — 310 myckoBas cxema BKJTIO-
qaromias BIox (moapooHo B 11 2.4 cTp. 65).

Trigger Variables — a3oBbie mepemMeHHBIE, KOTOPBIE UCIIOIB3YIOTCS B
Ka4yC€CTBC CUT'HAJIa OJIA Cpa6aTbIBaHI/I$I TPUITCPA U BKIIFOYCHUS BOOXA. B
3aBHCHUMOCTH OT HacTpoek pexrnma MBJI umu MoryT ObITH BpeMsl, HOTOK,
naBjeHune U 00bEéM (oapoOHO B 11 2.4 cTp. 65).

\Y

«VAPS», «Volume-assured pressure support» — pexum UBJI Ha anmna-
pare Bird 8400ST ananor «PA» (mogpo6no B 11 3.15 c1p. 183).

«VC+» «Volume control+» — pexxum UBJI Ha annapare PB-840 ana-
nor «PRVC» (noapobno B 11 3.17 cTp. 192).

«Ventilation + patient trigger» — cunonum «CMV» (moapo6Ho B 11
3.4 ctp. 113).

Ventilatory Pattern — [larrepu UBJI cknaapiBaeTcst U3 BapraHTa Cco-
IIACOBAHUS BIOXOB M CIIOCOOOB ympaBieHus Baoxamu Breath Se-
quence+Control Variable (mogpo6no B i1 2.10 ctp. 91).

Ventilatory period oOmiee BpeMs qpixarenbHOTO 1uKiIa ciHOHNM Total
cycle time (mozxpo6no B 1 1.2 cTp. 14).

Volume — O6bém — 310 Mepa npocTpancTsa. [ onucanust 00bEMOB
ucmosb3yroTes Tpu ciosa: 1 Ipocrpanctso (space), 2 Emxocts (capa-
city), 3 O6ném (volume) (moapodHo B 1 1.2 cTp. 16).
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Volume capacity (VC) — ’Kusnennas émkoctb jgérkux — KEJI — 310
00BEM B10Xa MOCJIE MAKCUMAIILHOTO BbIZ0Xa (1opooHo B 1 1.2 c1p. 17).

Volume Cycling — nepekiitoueHue ¢ B10xXa Ha BBIJIOX «I10 00BEMY».
Brox Oyaet mpomomxkarbes 10 TeX Mop, ToKa 00bEM, 3a/IaHHBIH ammapary
NBJI npu Hactpoiike napamerpos MBJI, He npola€r yepes ynpasiisito-
Ui Kranad Baoxa. Kak Tobko 3aqaHHbIi 00bEM JTIOCTABIICH MALUEHTY,
MOTOK BO3JyXa OCTaHABIMBAETCS, U HAUMHACTCS BBIOX (TMIOAPOOHO B I
2.6 ctp. 74).

Volume controlled ventilation (VCV) — cnocoboMm ympaBieHus
SIBJISICTCSI U3MEHEHHeE JibixareabHoro 00béma (Tidal volume) (moapo6HO
B 1 2.2 cTp. 50).

Volume trigger — Tpurrep no o6sémy. Tpurrep cpadarsiBaeT Ha IPOXO-
KJIEHHE 33JaHHOT0 00BbEMa B JIbIXaTeNIbHbIE Iy TH MalMEHTa (110IpOOHO B
1 2.4 cTp. 66).

«Volume controlled ventilation» («<VCV») — cunonum «CMV» (noz-
po6no B 11 3.4 cTp. 113).

«Volume control» («VC») — cunonnm «CMV» (mogpo6uo B 111 3.4.
ctp. 113).

«Volume control assist control» — cunonum «CMV» (moapoOHo B 11
3.4 cTp. 113).

«Volume cycled assist control» — cunonum «CMV» (moapo6Ho B 11
3.4 cTp. 113).

Volutrauma — BoroMoTpaBMa — NOBPEXICHHE 00BEMOM (HE MOpBAIH, a
pactsanyaun). Hyperinflation — runepunusims aipbBeos — OCHOBHOM Me-
XaHU3M BOJIOMOTpaBMBI. [IoBpexaeHne anbBeONISIPHBIX MeMOpaH MpH-
BOJIUT K MOBBIIICHUIO UX MPOHULIAEMOCTH, HAKOIUIEHUIO BHECOCYAUCTON
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BOJIBI B JIETKUX W BBIICICHUIO (PAKTOPOB CUCTEMHOW BOCHAIUTEIHHON
peaxiuu (noapo6Ho B i1 1.3 ctp. 39).

«VV+» «Volume Ventilation Plus» — «BeHTWIsALIMA 110 00BEMY ILTIOC»
JlanHblll TEpMUH He sBIseTcs umeHeM pexuma BJI. Oto Ha3Banue nc-
II0JIb30BAHO B KQUECTBE OOLIEro Ha3BaHUs AJIs BYX peKUMOB: «VC+» n
«VS». TepmuH «VV+» B ONUCaHUAX U MHCTPYKIUAX K annapary Puritan
Bennett 840 3amenser tepmun Dual Control Breath-to-Breath
Volume-targeted Ventilation. Cmbicit paOoThl animapaTa B TOM, YTO U B
«VC+», 1 B «VS» IbIXaTenbHbIH 00bEM, TOCTABIISICMbII MAIIUEHTY CPaB-
HUBAETCS C LeJeBbIM AbIXaTeJbHbIA 00bEMOM, a BO BpEMs CIIEIYIO-

IICTO BAOXA BBITTOIHACTCA KOPPCKI WA AaBJICHUA BA0XA.

«VS» «Volume Support» — pexxuM BEHTUIIALIMU Ha OcHOBe «Pressure
support ventilation», B kxoropom annapat UBJI 3agaér ypoBeHb naB-
JICHUS TOAJEPKKH JIJIsl JOCTABKH II€JEBOT0 JIbIXaTeIbHOT0 00BhEMA.
[Ipu cozmanuu pexxrma UCIOIb30BaH NPUHIUN yripaBieHus Adaptive
Control ¢ marrepuom MBJI DC-CSV.OToT pexuM ecTh Ha anmnapaTax
NBJI Siemens 300, Servo-i, Inspiration e-Vent u PB-840 (mogpo6xo
B 11 3.16 cTp. 188).

«VTPS», «Volume targeted pressure support» — pexxum VBJI Ha an-
napare Newport e500 ananor «VS» (moapo6no B i1 3.16 cTp. 188).

«VTPC» «Volume targeted pressure control» — pexxum MBJI Ha anna-
pate Newport e500 ananor «PRVC» (moapo6no B 1 3.17 ctp. 191)

«Volume Control Inverse Ratio Ventilation» («VCIRV») — cunonum
«IRV» (moapo6no B 11 3.5 cTp. 131).
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V4

ZEEP zero end expiratory pressure — HyJ€BO€ JIaBJI€HHE KOHIIA BbI-
noxa. B koH1ie BbI10Xa AaBICHUE CHUXKACTCS IO YPOBHS aTMOC(HEPHOT0o
(mogpo6uo B 11 2.7 c1p. 72).
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