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Y myopoz0 ecmb 2aa3a, aayney, yxce OayxNc0aem 8o moue. ..
(Exxausuacm 2, 14)

AKTyanbHOCTb, aHHOTauusl, npegucroBne

* Kpatko: ABTOpbI pacckasbiBalT YMTaTento, YTO OHM BUAOAT Ha rpadukax
MoHUTOpa annapata WBJ1, 1 kak aTy nHdopMauuio MOXHO UCMONb30BaTh.

padmyeckmin MOHUTOPUHI — OCHOBHOW METO[, BbISIBNEHUS aCUHXPOHUMN
nauneHTta u annapata UBJI.

* Moppo6Ho: BuzyasbHbIii MOHUTOPUHT Haubosee addekTrBeH. Ecim
HY>KEeH OBICTpPbII aHAJIM3 MACCUBA JIAHHBIX [IJIsl MTHOBEHHOT'O MPUHSITUS
peuenusi, — nHpopMaluio MpeBpPALAIOT B 3pUTeNbHbINA 00pa3. [Tpumepon
MOXKHO MPUBOJUTHL Maccy. YacTo paccKasbIBatOT MPO MPUOOPHI U MOHU-
TOpbI B KaOuHe coBpeMeHHOro aBuanaiiHepa. Ectb npumep npouie. Ha-
Burarop. B Bainei maiHe niM Ha njiaHmiere. To npuMep rpapuyecko-
O MOHUTOPUHIA. BbI BUIUTE KapTy MECTHOCTH, CBOE JIBUKEHUE U LIEJb
nyTtewecTBusi. VI 171t MHOTMX J1a’ke M HETNOHSITHO, — a Kak Mo-Apyromy?
[To-ppyromy: aTo psnel uudp, oTpaxkatrouye Baim KoopauHats! (1mpo-
TY U JOJTOTY), KOOP/IMHATHI BCEX IPYTUX OOBEKTOB, BLICOTY Hajl YPOBHEM
MOpsl, pacCTOSIHUSI MEXKY 00beKTaMu U Bamu, HanpasiieHre U CKOPOCTh
NBI>KEHUS U T. J1. OYeBUIHO, /ISl TOrO YTOObI ONEpUPOBATh TaKOM (Lmd-
POBOI1) MH(pOpMaLIMEN HY>KHO OUYEHb JIOJITO YUYUThCS U TpeHupoBaThes. Ho
B KOHEYHOM CYETE, OObIYHbINA YEJIOBEK C HABUTATOPOM OY/IET OPUEHTUPO-
BaTbCs OBICTPEE U JIYYILIE, YEM BbICOKOKBAIM(PUIIMPOBAHHBIN CIIEUUAIUCT
NOJTYYarOLIUI MAaCCUB BbICOKOTOYHON LM(POBOIT MH(OPMALH.

Copemennbiii ammapat MBJI o6s13atesibHO numeeT rpaduyeckuii MOHU-
Top. Ecom anmapar IBJI 6e3 MmoHuTOpAa, — 3TO MM aHTUKBapuarT, Uy He-
KOMIUIEKT. B My3eii ero, unu B yTusn!

I'pacpuyecknii MOHUTOPUHT — 3TO OLIEHKA MApaMETPOB U aieKBATHOCTHU
WBJI B ojiuH B3r1s]]. ITO, BO3MOKHOCTD, MEHSIS HACTPOWKM anmapara cpa-
3y BUIETh PE3YJIbTAThI CBOMX JIENCTBUIA.



AKTyaJ'IbHOCTb, aHHOTauuA, npegucnosne 1 1

Huikaxkoit MOHUTOPHHT cam o ce0e HE MEHSIET pe3yJbTaThl Jieuenus. Ecau
BbI BHUMATENBHO ¥ TOYHO OTCJIEXKMBAETE, KAK KTO-TO MAjIaeT, pe3yJIbTaT
He MeHsieTcs. Eciim Bl Buptute npoGnemy u ycrpansiete e€, — to fa! Ectb
pe3ynbrar. Leab KHuru: 1) NoHATh, 4TO MPOUCXOJUT; 2) PELUUTh YTO UC-
MPaBUTH; 3) Kak MeHsATh napameTpsl UBJI onupasice Ha rpaduyeckuil Mo-
HUTOPUHT .
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YACTb NEPBAA |
HeobxoanMbIn MUHUMYM O PU3NONOrUK AbIXaHUSA

Bpocas 6 600y kamHu, caedu 3a Kpyamu, Umu oOpasyemvimu, UHave cue
3anamue 6yoem co8epuIeHHO NYCMOLL MPAmoil 6PEeMeHIU.

(Kosvma [lpymxkos)

BcTynneHue K nepBon 4Yactu

B nepBoii yacTu Mbl OJIBOAUM (DYH/IAMEHT TIOJ] HAILIK OOBICHEHUSI. DTO
HEOOXOUMbII MUHMMYM T10 KJIMHUYECKOH (PU3MO0JIOTUK. DTH 3HAHKS 110-
MOTYT HaM MOHSITb CMBICJI TOT'O, YTO Mbl BUJIUM Ha 3KpaHaX MOHUTOPOB.
Kpome Toro, 3To 04eHb MHTEPECHO.

B 2T0i1 yacTH MBI BCIOMHHUM YTO TaKOEe 00'beM, JaBjieHHEe, KOMILUIAMHC,
pe3ucTaHC, MOCTOSIHHASI BpeMeHU U, TMHAMUYECKUI KOMIUJIAHC 1
yem otimyaeTcs Box MIBJI oT ecTecTBEHHOTO IbIXaHNSI.

MOCTOAHHAA
BPEMEHU
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-1 06bLEM

¢ Kpatko: O6LéMm — aT0 Mepa npocTpaHcTBa. O6beM HepenKo NUCMONb3YHT
0N M3MEPEHUS KONMYeCcTBa BeLLecTBa. ATO HE BMOSIHE TOYHO, HO yOo006-
Ho. Mepa konuyecTBa BellecTBa — 310 Morb. [pu VIBJT Hac nHTepecyet
ObixaTenbHbIi 06bEM (VT) — 3TO 06bEM OAHOIO BAOXA U MUHYTHBIA OOBEM
BeHTUNsLMKN (MV).

* Moppo6Ho: B usnonorum apixanusi, CIUPOMETPUM U MYJILMOHOJIOTUN
BCE MPOCTPAHCTBO JIETKUX JEJSIT HA MEHbLIME (PYHKUMOHAJIbHbIE MPO-
cTpaHcTBa (00BEMBI). BCE MPOCTPAaHCTBO JIErKUX NMPU MAKCUMAJIbHOM
Boxe — 910 O6mas EMkocts Jlerkux. Korga yelloBeK akTUBHO fieiaeT
MaKCHUMAaJIbHO BO3MOXKHBIN BbIJIOX JIO «Jajblle Helb3s» — 310 OcTaToy-
HbIl O0BEM. OOBEM B/IBIXa€MOIO U BbIJbIXaEMOI0 BO3yXa Npu OObIY-
HOM JIbIXaHUM — 3TO JIbIXaTeJbHbI 00bEM. OOBEM 3aMOTHEHUS JIETKUX
nocJjie 00bIYHOro Bbljjoxa — 310 PyHKIMoHaNbHast OcTtaTouHast EMKOCTb.

1. Epunuunbl usmepeHus
IMummamatp = 1 em3; 1omtp = 1m3

2. IlonsaTusa ucnoap3dyemsie B (pusnosorum apixanus (ompepgese-
Hust) [1ns1 onvcanusi 00 bEMOB UCTIONBL3YIOTCSI TPU CJIOBA!

1. IIpoctpaHcTBO (space).

2. EmkocTs (capacity).

3. O6BéM (volume).

ObixaTenbHbln 06BEM (V1) no-anrmuiicku Tidal volume — 3T0 BenmnunHa
OJTHOTO OOBIYHOT'O BJIOXA WJIA BbIIOXA.

MuHyTHbIN 06BéM (MV) — no-anrnmiicku Minute volume — 310 cymma
IbIXaTebHbIX 00BEMOB 3a MUHYTY. Eciin Bce bixaTesbHble 00beMbl B
TeUYeHNE MUHYThI PABHbI, MOSKHO TMIPOCTO YMHOKHUTD JIbIXaTEJIbHbIN 00b-
€M Ha 4acTOTY [IbIXaHWA.

MepTtBoe npoctpaHcTtBo (DS) no-aurnuiicku Dead* space — 310 cyMm-
MapHbIil OOBEM BO3[lyXOHOCHBIX MyTeil (30HA JIbIXaTEeJbHON CUCTEMBI,
IJe HeT ra3000MeHa).

*BTOpOe 3HayeHue crioBa dead — 6e3abIXaHHbI
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O6wvEémnbi, uccnedyemble rpu crupomMempuu

| T [\ 3 A A
[ PesepBHblii
Q0bém EmKocTb
| Bpoxa Bnoxa
P
S XKnsHeHHas
- l %MKOCTI:
2 T erkux
= [ibix. § O6vém N\/\ -
:GEJ Peaeptaanh | [ 4 EmKoCTb
\'8 Obbem Jlerkux
(@) Bblooxa ByHKUMO-
\/— HanbHas —¥——
A OcTarto-
7 YHas
| OcratouHblit Bty
O6bem l
i |

ObixatenbHbin 06bEM (VT) no-aHrnuncku Tidal volume — 370 BenMYmnHa 0gHOro
006bIYHOrO BOOXA UMM BbIOOXA.

PesepsHbIn 06béM Baoxa — POBg (IRV) no-aHrnuiicku Inspired reserve volume
— 3T0 06BEM MakcMMarbHOro Bgoxa rno 3aesepLueHnn obbl4HOro BAOXA.

EmkocTb Baoxa — EB (IC) no-aHrnuiicku Inspiratory capacity — 310 06b&M Mak-
CMMarnbHOro Boxa nocrne obbI4HOMo BblgoXa.

IC=TLC-FRC wnm IC=VTt+IRV

O6was émkocTb nérkux — OEJT (TLC) no-aHrnuickum Total lung capacity — aTto
00bEM Bo3ayxa B NErKMX Mo 3aBepLUeHNM MakCcMMarbHOro BAoxa.

OctatoyHbIn 06bEM — OO (RV) no-aHrnuicku Residual volume — 310 06bEM
BO34yXa B NErku1x no 3aBepLleHnr MakCMarnbHOro Bblgoxa.

YKunsHenHas émkocTb nérkmx — XKEJ (VC) no-aHrnuiicku Volume capacity — ato
06bEM BOOXa nocre MakcMmarnbHOro Bblgoxa.

VC =TLC - RV

DyHKUMOHanbHas octatoyHasa émkocTb — POE (FRC) no-aHrnuiickn Functional
residual capacity — 3T0 06bEM BO3ayxa B NErkUX Mo 3aBepLieHnn 0BbI4HOro
BblJOXa.

FRC=TLC-IC
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Pe3epBHbIt 06bEM Bbigoxa — POBbig (ERV) no-aHrnuicku Expired reserve volume
— 970 06BbEM MaKCUMarnbHOro BbiI0Xa NO 3aBePLUEHUN 0ObIYHOTO BbIAOXA.

ERV = FRC - RV

o g = PesepBHblii O6bem Bpoxa EmKocTb
S < Bpoxa
EmkocTb |2 = POgp (IRV)
flerkax | o =| X197 M33n EBa (IC)
S @
E ; Obixatenshbiit O. JO (V1) 0,5 n AR
OEN (TLC
(TLC) & &> | Pesepsrbiit Obvem Boigoxa | & §
X42n | & = POBbIg (ERV) = o (q;g(E;)
™ L - @®©
Mén |2 X X070 M1n S=
g2
OcTaTouHbIl  O6bem T8 24n
OO (RV) X110 M12n ke

MUWHYTHBIN O6BEM BEHTUNALIMU KaK NOHATHaA uenb UBJ1

Haum npepcraBienus o AbIXaHUM U Ta3000MeHe MOCTPOEHbI HAa 3HAHUU
MUHYTHON BeHTWIsIumU (MV). MV — 3T0 cyMMa JibIXaTeJIbHbIX 00BE-
MoB 3a MuHyTy. [Ipn MIBJI nepen Bpayom 3agavya HalTU ONTUMAJIbHBIN
IbIXaTeNbHbIl 00beM. MI30bITOUHBIN 00BEM MPUBEJET K BOJIOMOTPABME,
a CIMILIKOM MaJIeHbKUIA JIbIXaTeJIbHbII 00beM MPUBEET K YBEIUYECHUIO
BEHTWISILIMM MEPTBOrO MPOCTpPaHCTBA. TepMuHbl «MHMHYTHBIH OOBEM
nbixaausi» (MOJI) n «MunyTHast BeHTHIIsIMs» (MV) — 3T0 CHHOHUMBI.
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| -2 [JaBneHue

o Kpatko: [laBneHue — ato cuna, NpunoXxeHHast kK equHuue nnowaan. 0eu-
XKYLLEN CUMON NEepeMELLEHMS BELLECTBA (BO34yxa, BOAbI) ABMSETCS pas-
HVUa gasneHun (rpagueHT). B UBJT gaBneHne namepsioT B CaHTUMETpax
BOAHOro crtonba unu B munnubapax. B npaktudeckon pabote munnubdap
paBeH cm Bog. cT. unu cM Hz20. (PasHuua mexay mbap n cm H20 meHbLue

Yyem oLumbka Mn3MepeHuna nat4nkoB p,aBneva).

* Moppo6Ho: B 2Toii rnaBe Mbl JOIKHBI MOHSITh, I7I€ B PECIUPATOPHON
cUCTeMe U3MEPSIOT JIaBIEHUE U KAKOW B 3TOM (PM30JOrMUYECKUIA CMBICIT.

1. Touka oTcuera

3a HyJleBOe 3HaUeHUEe NPUHUMAETCsl aTMocepHoe fAaBiieHne. [laBneHue
BbILLIE ATMOC(EPHOIO — MOJIOKUTENbHOE. [aBieHne HuxKe aTMocepHo-
ro — OTPULATENBHOE .

2. EnuHuupl n3mMepeHust

JlaBrneHue B JbIXaTEeNbHBIX MYTSAX U3MEPSIIOT B CAHTUMETPAX BOJIHOIO
cronba (cm H,0) u B Muimmbapax (mbar nim moap).

1 cMm BopiHOTO cTon6a = 0,9806379 mMumnnubap.

(Bap (rpey.BAapog — TsKeCTb) — BHECUCTEMHAS eanHMLIA N3MEPEHWST AaBEeHNs,
paBHas 105 H/m? (TOCT 7664-61) unun 106 gun/cm? (B cucteme CIC).)

W3mepeHne gaBiieHnit B CAHTUMETPAX BOJIHOTO CTOJI0a B PECIMPATOPHOI
(puznonoruu — 3To laHb TpaULMK. B 310Xy CTaHOBJIEHUS 3TOV HAyKH, B
9KCNEPUMEHTAX UCIOJIb30BAIUCH BOJSHbIE MAHOMETPBI.

B HekoTopbIxX 3apyOeskKHbIX MyOIMKALUsX JaBIEeHUE U3MEPSIOT B KIIIO-
nackassx (klla). 1kITa = 10m0ap u ImOap = 0,1kI1a

3. CranpapTHble TOYKHM M3MepPeHUs 1aBJIeHUs!

Pawo — naBneHuil Ha BXojie B fIbIXaTeJbHble MyTH (pressure airway
opening)

Paw — maBneHne B IbIXaTeNbHBIX My TSX (pressure air ways)

Palv — anbBeonsipHoe laBneHue (pressure alveolar)

Pbs — paBnenue Ha moBepxHOCTH Tena (pressure body surface)
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Ppl — nneBpanbHoe naBnenue (pressure pleural)
Pes — nuiieBosiHOE 1aBnieHue (pressure esophageal)

B xnmnHmyeckoin peansHocTH, Yaile Bcero annapat MBJT uamepser nas-
JIEHVE B JbIXaTEJILHOM KOHTYpE. DTO JaBJIEHUE CUUTAETCSI CONMOCTABU-
MBIM C JIaBJIEHUEM B JIbIXaTeJIbHBIX NyTsX (Paw) u ¢ naBneHnem Ha Bxope
B AbIxarenbHble MyTH (Pawo). Bo BpeMmst Boxa u BbIjOXa J1aBJICHUE B
[bIXaTEJbHbIX MyTSX U ABJIECHUE B IbIXaTEJIbHOM KOHTYPE OTJIMYAETCS.
Yewm BbllIE CONPOTUBIIEHNE ABIXATEIBLHBIX IyTEN, TEM OOJNbLIE Pa3HULA
MEXKJy AABJIEHAEM B KOHTYPE amnmnapara i B Tpaxee NalyeHTa.

ComnporusiieHue (resistance) NpsiMO MPONOPUMOHATIBLHO MOTOKY U JIJIMHE
TpyOKM 1 0OpaTHO MPONMOPLUMOHAIILHO IMaMeTpy TPyOKu. TpyOku — aTo
U Tpaxes ¢ OpOHXaMM, 3TO U TPAXEOCTOMUYECKAs WA UHTYOAUMOHHAS
TpyOku. M yem inmmHHEe 1 TOHbLIE, — TeEM Ooublle UCcKaxkeHus. Ha Heko-
TOPBIX amlapaTax 3KCINEPTHOrO Kjacca MpeyCMOTPEHO UCTIOIb30BaHIE
JIONIOJIHUTENBHOTO JJATYMKA f1aBjieHusi. K HeMy NpUCOEVHSAIOT TOHEHb-
KYIO TPYOOUKY 1 3aBOJIAT AMCTAIbHEE KOHIA MHTYOALMOHHON TPYyOKU.

Takoil cnoco6 n3MepeHnst UMEET HEIOCTATKU: 1) Mbl YBEJIMUMBAEM CO-
NPOTUBJIEHUE JbIXATENbHBIX MyTel, 2) TpyOouKa Jjisi U3MEPEHUl OUYeHb
TOHKasi M [IJINHHASI, TO €CTh MCKa>KeHUsI BEJIMKU M Hen30exKHbI. [lms
60Jiee TOUHOTO CYKJCHUS O JIABJICHUM B JIbIXaTEJIbHBIX MyTSIX MCIOJb-
3YIOT MU3MEpEHHUs, KOrjja OTOK OTCYTCTBYET, — 3TO MHCIMPATOpPHAs U
IKCMMpaTopHas nay3bl. AlbBeoJisipHoe aBneHne (Palv) B kimHnyeckoii
NpakTUKe He u3MepstoT. CuuTaercs, YTO BO BpeMsl MHCIMPATOPHON U
9KCMUPATOPHON May3bl IaBJICHUE B IbIXaTEJbHbIX MyTSAX PABHO aJIbBEO-
nsipHoMy fasnieHuto (Paw = Palv).

OTtHoweHne 00bEMa K 1aBJIEHNIO BO BPEMSl UHCIIMPATOPHOI May3bl — 3TO
NOJIATIIMBOCTb PECMUPATOPHON cucTeMbl (compliance); pa3MEpHOCTb
Mmi/mOap. [laBnenue Ha nosepxHocTu Tena (Pbs) umeer Gonbluoe 3Ha-
YyeHUe /ISl II1yOOKOBOJHBIX AaKBAJIAHTMCTOB WMJM JJIsl JIETYMKOB U Na-
PALLIOTUCTOB B BBICOKMX CJIOSIX aTMOC(Epbl, a TaK>Ke /JIsl MalMeHTa B
O6apokamepe. B 0ObIUHBIX YCIIOBUSIX 3TO JJaBJIEHUE PABHO aTMOC(EpPHO-
My. B knmHMueckux ycnoBusix mieBpanbHoe aasieHue (Ppl) e mnsme-
pstoT. 171 cyK/IeHHsl O BEIMUYMHE TJIEBPAJILHOIO JIABJIEHUS C TIOMOLIBIO
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CMEeUMaIbHOrO aTYMKa — OAJIJIOHYMKA U3MEPSIIOT MULLIEBOIHOE [aBJIEHUE
(Pes). Cuuraercst, 4To MpY TOYHOM MOCTAHOBKE JIATUYMKA U XOPOILLIEN Ka-
TMOpPOBKE MUILIEBOIHOE JaBjieHne 6Ju3Ko K mieBpaibHoMy (Ppl = Pes).
ITpn BJI nuieBpanbHOE fAaBieHue (MM €ro 3aMEHUTENb — NUILEBOJIHOE
[ABJICHKE ) TIO3BOJISIET MPENOJaraTh Kak napaMmeTpbl BEHTWISLIAY OTPa3-
SITCA HA reMofHaMuKe. [1oBbllIeHre MIEBPAIILHOIO (BHYTPUTPY/IHOTO)
MABJICHUS] CHUXKAET BEHO3HbIN BO3BPAT M, COOTBETCTBEHHO, CEP/ICUHbII
BbIOpOC. OTpuliaTeIbHOE TIeBpabHOE (BHYTPUTPY/HOE) 1aBJICHUE MTPU-
BOJIUT K YBEJIMYEHUIO BEHO3HOT'O BO3BpaTa.

4. I'pagueHTsbl

['maBHO¥I IBUXKY1LIET CUJION, TO3BOJIAIOLIEH CAENATh BIOX, SIBJSIETCS pas3-
HOCTb JIaBJIEHWI1 HA BXOJie B JibixaresbHble nyTu (Pawo) u paBneHue B
TOM MECTE, IJIe [bIXaTeJbHbIE MyTHU 3aKAaHUYMBAIOTCSl — TO €CTh B ajlbBe-
onax (Palv). [IpoGnema B TOM, 4YTO B ajbBeOJaX TEXHUYECKU CIIOXKHO
n3MepuTh JaBieHue. [loaTomy, /sl OLIEHKM JIbIXaTeJIbHOTO YCUIIMS Ha
CHIOHTAHHOM JIbIXaHUU, OUCHUBAIOT FPAAUEHT MEX/y MUILEBOHbIM J1aB-
nenvieM (Pes) u jaBneHueM Ha BXofie B bIxaTesbHble nyTH (Pawo), [mpu
cobumoiennu ycaosuii usmepenus (Pes) pasno miespansHomy(Ppl)].

FpapgneHTbI:

Ptr-TpaHcpecnpaToHHOE AaBreHmne Ptr = Paw — Pbs
Ptt-TpaHcTOpakanbHOe AaBneHune Ptt = Palv — Pbs
Pl-TpaHcnynbMoHaneHoe JaBneHve Pl = Palv — Ppl
Pw-TpaHcMypanbHoe JaBneHue Pw = Ppl — Pbs

(Jlerko 3anoMHUTL: ecnn Ucnonb3oBaHa NpuUcTaBka «TpaHc» — pedb UAET O rpa-
aneHTe).

[Tpu ynpasnenun anmapatom MIBJI HanOonee nocTynHbiM U MH(popMaTUB-
HbIM SIBIISIETCS TPAIUEHT MEKJly 1aBJIEHUEM B JIbIXaTENbHbIX MyTsx (Paw)
Y 1aBJieHreM Ha noBepxHocTu Tena (Pbs — pressure body surface). Dtor
rpajueHT (Ptr) Ha3bIBaeTCs «TpaHCPECIMPATOPHOE JABJIEHUE .
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JlasneHue

'3}
Paw=Pawo — |l

Pes

[paoueHmei

Ptr=Pawo - Pbs

-

Ptt=Palv - Pbs

Pl=Palv - Ppl

Pw=Ppl - Pbs

YacTo NpUMEHSIIOT NPUOJIMKEHHBIE 3HAYCHUSI:

larm=0,1 MIlan 1 MIla =10 at™m
ImM BopistHOTO cTosOa 1 mpumepHo pasel 10 I1a
IMM pTyTHOrO cTOJIOA paBeH npudausuTensHo 133 Ila.

CpasHenue eOuHUY, U3MEPEHUA OABACHUS

=

Mackanb| Bap TexHunyeckas | dusnyeckast | Munnumetp | Metp PyHT-cuNa
atmoccdepa | atmocdepa | pTyTHOro BOASIHOTO | Ha KB. AOVM
(Pa, Ma) | (bar, 6ap) cTonb6a cTonba
at, at atm, atm si
( ) ( ) (MM pT. CT,, (M BOA. CT,, (psi)
mm Hg, Torr, m H.0)
TOpp)
1Ma 1H/Mm2 10-° 10,197-10°% | 9,8692:107° | 7,5006-10-% | 1,0197-107* | 145,04-10°6
16ap 10° 108aun/em? | 1,0197 0,98692 750,06 10,197 14,504
1at 98066,5 | 0,980665 1krc/em? 0,96784 735,56 10 14,223
1atm 101325 | 1,01325 1,033 1atm 760 10,33 14,696
1mmHg| 133,322 | 1,3332:1073| 1,3595-10-% | 1,3158:107% | 1mm pT.CT. 13,595-107%|19,337-10°3
1m H20 | 9806,65 9,8066'1072 0,1 0,096784 73,556 1m Bog.ct. | 1,4223
1psi 6894,76 | 68,948:1073|70,307-107% | 68,046:1073 | 51,715 0,70307 1Ibffin2
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| - 3 KomnnauHc

e Kpatko: KomnnanHc (compliance) nepeBoauTca Kak nogaTnMBOCTb.
®opmyna C = V/P. OTHoweHne obbEma K faBneHuto. PaamepHOCTb KOM-
nnarviHca — Mn/mbap nokasbIBaET, Ha CKONbKO MUNNUNNTPOB YBENUYMBAET-
cs 0O6bEM Npu NOBbILLEHUN AaBneHns Ha 1 munnmbap. Pr3nyeckmn cmbicn
yKkasbiBaeT OObEM 3anofHeHWs PecnMpaTopHOM CUCTEMbI MPW AaHHOM

naBrieHnn n oCTaHOBJ1IEHHOM MOTOKeE.

* Moppo6Ho: B 3TOI rjaBe Mbl pacCMAaTPUBAEM TOJBKO CTATUYECKUIA
KOMIUTAHC. DTO 3HAYNT, YTO OLEHUBAETCS OTHOILLIEHNE OOBEMA 1 JJaBlie-
HMS, KOI/Ja MOTOK OCTAHOBJIEH. T€pMUH KOMIUIAHC WM TOJATIMBOCTD
0OBIYHO MCNOJBL3YIOT crnetuamucTel no UBJI. [Ing ¢pu3nkoB u MH>KeHe-
POB-KOHCTPYKTOPOB MpHUBBLIYHEE TEPMHUH ynpyrocth (elastance). DTo
CTPOro NpOTHUBONOJIOXKHbIE NOHATH: elastance =1/compliance. Cmbicn
HOHSITUSI «YIPYTOCTb» MOAPA3yMEBAET CIIOCOOHOCTh (PU3NYECKOTO Tea
npu fiecpopMaluy COXpaHATh MPUJIAraéMoe YCUIIME, a IPA BOCCTaHOBIIE-
HUM (POPMBI — BO3BpalllaTh 3TO YCUJIME WM, MPU CHATUU Ae(OPMUPY-
IOLLET0 YCUIINS NPUHAMATh UCXOAHYIO (pbopMy. Hambonee HarmsqHo 31O
CBOVICTBO TPOSIBJISIETCS] Y CTAJBHBIX MPYKWUH WM PE3UHOBBIX W3JIENNI.
Crneupanuctel no VIBJI npu HacTpoiike ¥ TECTMPOBAHMM anlapaToB B
KauyecTBE MOJIEJU JIETKUX MCIOJIb3YIOT PE3UHOBLIN MELOK. Y TPyrocThb
IbIXaTEJIbHON CHCTEMBbI O0O3HayaeTcs cUMBOJIIOM «E». Pa3MepHoOCTb
YIPYrocTy MOap/mil NMOKa3bIBAa€T Ha CKOJIbKO MWIIMOAp clefyeT Moj-
HSITh JITABJICHUE B CUCTEME, YTOOBI 00BbEM yBemmuwics Ha 1 mu. Tepmun
YIPYTrOCTb LIMPOKO KUCTOJb3YeTCs B pa0OTax Mo (hU3MOJIOTUH AbIXaHUS,
a cneqpanucTel o VIBJI yatie nosb3yroTcst NOHATUEM OOPAaTHBIM «YIIPY-
FOCTU» — 3TO «PACTSKUMOCTb» (compliance) (CUHOHUM «paCTSI>KUMO-
CTU» — 3TO «IOJATIIMBOCTDY ).

Ha monuTopax coBpemennbix anmapatoB VIBJI BbiBoguTcsi compliance,
TaKOBA YCTOSIBLIASICS] TPA/IULIMS.

TepMmuH «kommaitHe» (compliance) Mcnosb3yeTcsl Kak CyLLEeCTBUTENb-
HOE MY>KCKOI'O POJia POCCUICKMMU PEAHMMATOJIOTAMU TAK XKe YacTo, KaK
Y TEPMUH «PE3UCTaHC» (BCernaa, Korga MoHnTop anmnapara MBJI nokasbl-
BaeT 3T NapaMeTphl).
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PasmepHocTh KoMMIaiiHca — mMil/MOap NMOKa3bIBaeT, HA CKOJIBKO MUJLIU-
JIUTPOB YBEINYMBAETCSA OOBEM NPH MOBLILICHUH JJaBJIEHNsI Ha 1 Muimmoap.

KomnnaiiHe gbIXaTeIbHON CUCTEMbI CKIIAAbIBACTCS W3 B3aMMOJICIICTBUS
TPY/IHOV KJIETKH U JIETOYHON TKAHU.

Patm

Ha paHHol cxeme ycrnoBHO
MoKa3aHo Kak rpygHas Krnetka
pacnpaBnseT (pacTarnsaer)
NErovHyo TKaHb.

B nneBpanbHOM NonocTu
oTpuuaTensHoe AaBreHune.

i1 Toro, 4roObl MPEACTABUTH KaK pabOTaeT cUCTeMa BCIIOMHUM, YTO
NOJIOCTb TPYAHOM KJIETKM W3HYTPU MOKPbITA IJIAAKON MapUeTAIBbHON
MJIEBPOA, & JIETKWE MOKPBIThI TJIAIKON BUCUEPAIbHON TUieBpoii. B HoOp-
M€ B POCTPAHCTBE MEX/Y JIBYMSI JIMCTKAMU IJIEBPbI HAXOAUTCST HEOOJIb-
110€ KOJIMYECTBO CEPO3HON >KUAKOCTH, KOTOPAsi UIPAET POJIb «CMa3Km».
Cekper B IIIEBPAJILHON MOJIOCTH O0JIEr4aeT CKOJIbKEHHE JIMCTKOB Ma-
PUETATILHOI M BUCLIEPAJILHON MIIEBPbI APYT MO JPYry. DTO UHXKEHEPHOE
pelIeHre MoTpedoBAIOCh «MaTEPU-NPUPOIE» [AJIL TOrO YTOOBI HE JIOMY-
CTUTb HEPABHOMEPHOI'O PACTSIKEHUSI M CXKaTHsl JIETOYHON MapEHXHUMBbI
npu AbIXxaHuu. ECim KeCcTKO 3aKpenuTh JIETOYHYHO TKaHb K BHYTPEHHEN
NIOBEPXHOCTH I'PYJHON KIJIETKU, IIPY BOXE HEKOTOPBIE 30HbI JIETKUX Oy-
AyT nepepacTsaruBaTbesi. DPPEKT «MPOCKaIb3bIBaHNS» MMO3BOJISET U3-
0e>KaTb HEPAaBHOMEPHOCTH NPU PACHPABJIECHUM U CXKATUM JIerkux. B mo-
JIOCTH TIJIEBPBI BO3/lyXa HET, a JABJICHUE TaM OTPHULATEJILHOE, IO3TOMY
aJIbBEOJIbI MOCTOSTHHO HAXOMIATCS B PACKPBITOM COCTOSIHUH.

Bnauane paccmMoTpuM ynpyrue CBOVICTBA JIETKMX W TPYJHON KJIETKU MO
OT/IEJILHOCTH.

C TOYKM 3peHusi yCTPOMCTBA JIbIXATEJIbHON CUCTEMbI MOXKHO BbIIEJIUTH
KOMIUIAMHC IPYJHON KJIETKM U KOMIUTAMHC JIETOYHOM TKaHH.
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KomnnamnHc neroyHom TKaHU

Jlerkue MOXKHO MPEACTABUTH KAK Iy04aTyrO0 TKaHb HA OCHOBE CTPYKTYp-
HOI'O KapKaca 13 3JJACTUHOBBIX M KOJUTAreHBbIX HUTEN. TOT MUHUMAaNBHBI
00bEM 3aMOJIHEHNS JIETKUX, KOTOPbI 00ECTIEYNBAET UX «BO3IYILIHOCTb»
10CJI€ N3BJICUYEHHUS U3 TPY/IHON KJIETKU B JJAHHOW IMarpaMMe He yUUThIBa-
ercs. Kaxxnoe KommareHoBoe 1 3J1aCTUHOBOE BOJIOKHO BXOJISILIEE B CTPYK-
TYPHBIM KapKac JIETOYHOW TKAHU MOYKHO IMPEJACTABUTH B BUJIE MPY>KUHbI
WM pe3uHOBOro 1Hypa. COOTBETCTBEHHO, KaxX/jasi ynpyrasi HUTb OyaeT
paborath 1o 3akoHy I'yka «F = KL», rie «F» — pactsarusaroias cuia;
«K» — KoappupeHT ynpyroctu; «L» — 3TO Ji7IMHA, HA KOTOPYIO pacTs-
HyJM npy>uHy. [Ipy rpacpuyeckom oTpakeHUM KOMIUIAHCA JIETKUX Mbl
BU/IUM YBEJIMYEHNE OObeMa B OTBET HAa YBEJIMYEHUE [IABJICHUS BO3/lyXa
BXOJALLETO B HUX.

nezkue B Havane rpaguka Bbl
BUONTE MOYTU JIMHENHYHO
3aBucMMOCTb. Mo mepe Toro
Kak ynpyrme HUTU anactuHa

M KonnareHa gocTturatot
CBOEN MaKCUManbHOW OJINHBI,
NOBbILLEHWE OABMNEHUS YXKe
20 40 He NPUBOAUT K YBENNYEHWNIO

0 pasnenue (cm H,0) o6bema.

00BbEM

[Touemy BO3HMKaeET I1aTO?

Ecnu npefcraBuTh OJHO 3/1aCTMHOBOE BOJIOKHO B BHUI€ IPYXKMHBI, TO
MBI MO>KEM PaCTATUBATD 3Ty NPY>KMHY, B COOTBETCTBIUY C 3aKOHOM 'yka
TOJBKO JIO TeX TOP, II0Ka NPY>KMHA He BBITAHETCA B IPSAMYIO HUTD.

F=KL c AN
AN/
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HanbHeriiee yBen4yeHne pacTATMBaIOIEN CU/Ibl He IPUBEJET K YBE/IN-
qeHNIo IIHbI (L) mpyXuHbI. D1acTNHOBBIE M KO/TAT€HOBbIE BOIOKHA,
KaK U IPy>XIHa NMeIOT Tpefen pacTspkenns. Ha rpaduke kommaraca
JIETKUX 9TOMY (eHOMEHY COOTBETCTBYeT 00/IacTb «IUIATO», KOTZA yBe-
JTMYeHVe JIaBlIeHNsA He NPUBOAMUT K yBenudeHNio ob6béma. Ecmm cuma
INPUIOKEHHAasA K BOJIOKHY He IIPEBBIIIAET €r0 IPOYHOCTHU, IPOLECcC
ocTaHaBnMBaeTcA. Ecim cuma m3bbITouHasA, BOMOKHO pBerca. Ha aroir
IPOCTOJ MOJEIN MbI BUJVIM, YTO KOMIUIAJIHC JIETKMX HE ABJIAETCA I10-
CTOAHHOJ BEIMYMHOMN, a MEHAETCA B 3aBUCHMOCTY OT CTEIIEHNU UX 3a-

IIOJIHEHNA BO3YXOM.

KomnnauHc rpyaHon KneTku

ITo cBoMM ymnpyrum CBOJVICTBaM TPYHHYIO KJIE€TKYy MOXXHO CPaBHUTH C
HNPY>XMHOJ ABOMHOTO HENCTBMA. DTO NPYXIMHA, KOTOpasd HelCTBYeT U
Ha OKaTue ¥ Ha pacTsDKeHue.

MoxHo npenctaButb cebe HaTSAHYTYH TETUBY
nyka, CTPyHy, Unu yrnpyryro nrnacTuHy 3akpenseH-
HYt0 OJHUM CBOMM KOHLIOM B HEMOABWXHbBIN LITa-
TuB. CMbICI CpaBHEHMS B TOM, YTO U MPU CXXaTum,
N NPY PacTsHKEHUU Takow ynpyrmm obbekT, cTpe-
MUTCS BEPHYTBLCS K UCXOAHOW hopme.

Bbl MOXeTe 3TO Nnerko npovyBcTBOBaTh. [nsi aT0-
O HY>HO OLLYTUTb CBOE CMOKOWHOE POBHOE He-
TOPOMMUBOE AbixaHue. YNoBUTE MOMEHT, Koraa
3aBepLUUICS OBbIYHBIN BbIOOX, U TYT BbIAOXHUTE
eLlé, CKOMbKO BO3MOXHO, UCMOMNb3ysl CBOK Abl-
XaTernbHyl Myckynatypy, v paccrnabbrecb. Bbl
MoJyBCTBYeTe, kak Balwa rpygHas kneTka cama
BO3BpaLlaeTcss K «ynoBGHOMY», eCTeCTBEHHOMY
pasmepy. Tenepb NpOYyBCTBYMTE, YTO MPOUCXO-
[T nocne obblYHoro Baoxa. Bel akTBHO paciuu-
psieTe TPyOHYI KMETKy, BKMOYasi OblXaTenbHYH
myckynaTtypy. Kak 6bl HaTsrvBas TeTmBy nyka. A
BbIOOX MPOUCXOAMT MacCUBHO 3a CYET YMpyron
SHEPrUM PacTAHYTbIX MbILLL, CBA30K U NETOYHOW
TkaHu. Kak BbicTpen u3 nyka.
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nasneHune (cm H,0)

2pyOHas knemka

06bEM

70

-20 0

20

Ha aTom rpacvke nokasaHbl
ynpyrve cBoMcTBa rpygHon
kneTku. MNepeceveHne rpadumka
C oCblo «Y», Ha KOTOPOM
OTKNagblBaeTcsa 00BLEM,
COOTBETCTBYET HENTPanbHOMY
«CMOKOWHOMY» COCTOSIHUIO
rpyaHon knetkn. O6bLém
3anoriHEHMS NMPU TakoMm
MONMOXXEHNN COOTBETCTBYET
dyHKLMoHanbHo OcTaTovHON
Emkoctun (POE, FRC).

PecnupatopHas cuctema, Kak OgHoO Lernoe

JInst TOro, 4TOOBI NOHATH, KaK 3TO pab0TaeT Mbl OOCY/IUM, UTO TaKOE «Ca-
MOHANpPSKEHHAst KOHCTPYKUMsi» . CaMblil IOHSITHBIA PUMEp — 3TO CIOop-
TUBHBIN NyK. HartsHyTas TeTrBa BbIrMOaeT Kapkac Jiyka Jyrou, a ayra
JyKa yJIep>KMBAET TETUBY B HANMpsKeHUU. ECTb MHOTO JIpyrvx MprUMepoB

«CaAMOHAITPSAZKEHHBIX KOHCprKl[I/Ifl»I

CaMoHanpAXeHHble KOHCTPYKUUn

F=iL o AWWe

BaHTOBbIIl MOCT, KapKacHasi TypH-
CTUYECKas MajaTka u oangapka.

Tenepp npeacTaBuM cede B3anMO-
[IEUCTBAE YIPYIUMX CWJI paclpas-
JIEHHBIX JIETKUX U TPYHOM KJIETKH,
yIEp>KUBAIOLIEN Jierkue B pac-
NPaBJIEHHOM COCTOSIHUM. 3a CYeT
TOTO, YTO B MUIEBPAIILHOI MOJIOCTH
B HOpME OTpHULATEJLHOE [laBlle-
HUE, CBOOOJHOrO BO3/lyXa HET, a

€CTb JIMIUb HE3HAYUTEJIBHOE KOJIMYECTBO CEPO3HON XKUIKOCTH, JIETKHUE U
rpy/iHasi KjieTKa 00pa3yloT «CaMOHAMNpPSIKEHHYI0 KOHCTPYKUMIO». TKaHb
JIETKUX PacTSHYyTa B MPOCTPAHCTBE I'PYHON KJIETKU, @ CTEHKU TPYHOI
KJIETKW 4yTb-4yThb HAMpPSIKEHbl BHYTPb 34 CUET YNPYTMX CWII JIETOYHOM
TKaHu. [IHEBMOTOpaKkC — 2T0 pasrepMeTH3alys IUIEBPAILHON MOJIOCTH.
Pacrsarusaromast cuiia ucyes3aer u JIerkoe, Nnoj AENCTBUEM YNPYTHUX CHUI
3JIaCTMHOBBIX BOJIOKOH KOJUTA0OUpyeTcs (CXKUMAETCs).
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KOMMAWHC pecn1mpaTopHON CUCTEMDbI Ha atoi1 cxeme
NMOoKa3aHO coBMelleHne
OEJ (TLC) n O6beﬂ,l/IHeHl/Ie OByX

komnnatinc Qb - /- - -T2
pecnupamopHou yNpyrux KOHCTPYKLUA:
cucmemol JNerknx n rpy/J,H0|7|

KneTku. Bbl BuauTe,

epyoHas A H S e Kak obbeanHeHne OByxX

Knemka CUCTEM B OOHY

hopMUpyeT HOBbIE

ffffffffffffffffffffff napameTpbl

nasnenve (cm H,O) KoMnnarHca pecnvpa-
-40 -20 0 20 40 TOPHOW CUCTEMBbI.

Tenepb BCIIOMHMM JIETOYHbIE OOBEMBI M IPOCTPAHCTBA.
ConoctaBum TabmLly 00bEMOB U KOMIUIAHC PECTMPATOPHOI CUCTEMBI.

KOMMJIaHC pecnmpaTopHON CUCTEMbI )
s 06BbEMDI

OEJ1 (TLC)

j

H

Il
O
o POBg
(IRV)

EBz (IC)

epydHas f--F--f---- -

Kremka POBbIA

XEN | (VC)

(ERV)

OE (FRC)

¢

-20 C 20 40

BbI BujtuTe CKOJIb 3KOHOMHA NMPUPOAA. B COCTOSIHMM OKOHYAHUS CIIOKOM-
HOT'O BbIJJOXA 3amnoJiHeHue Jerkux coorserctyeT POE a aBneHue B cu-
creme HoJb (paBHO aTMocdepHomy). ITpu Broxe fbixaresbHass MycKyJa-
Typa pacTIrMBaeT IPYJHYIO KJIETKY, U TAKUM 00pa3oM, CO3[IaET I'PA/IUEHT
nasiyieHuii. (B rpyiHOi KeTKe JIaBjieHre CTAaHOBUTCSI HKE aTMOC(EPHO-
ro.) TOT rpaUeHT JABJIEHUI CO3J]AE€T MOTOK BO3yXa B JIETKUE U MPOMUC-
XouT BIoX. OOBbEM 3aroHeHNS] JIETKUX YBEJIMUMBACTCS HA BEJTUUMHY JIbl-
xaTesbHOro oonseéma. Ilpu aTom ynpyrue yactu Kapkaca rpyiHON KJIETKU
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pacTsHyThl. PeciupaTtopHasi cuctema CTpeMUTCS] BEPHYTBCSI K COCTOSIHUIO
nokosl (paBHoBecusi cuit). [103TOMy, Kak TOJBKO HalpsKEHUE IbIXaTelb-
HOW MYCKYJIaTyPbl CHATO, — [IPOUCXOUT MACCUBHBIN BbIIOX. Kak BeICTpEn
13 JIyKa, IIOCJIe TOTO KaK OTTSIHyTas TETUBA OTIIyILEHA. Y 3[40pOBOro Ye-
JIOBEKA B COCTOSIHAM MOKOSI HEPIUsl PACXOYETCS TOJIBKO Ha BJOX.

l'lpOCTail mMoaenb pechpaTopHoﬁ CUCTeMbl N «TecToBOE
Jlerkoe»

Camas npocras mofgenb
pecnmpaTtopHOM CUCTEMBI
COCTOUT U3 TPYOKM 1
pPacTsKMMOTO (PE3NHOBOIO)
Mewka. C nomMoLLbo TPyOKK
MOZENVPYHOT PE3NCTUBHbBIE
CBOWCTBA CUCTEMBbI
(conpotuenenune). MNMpoceet
W ONNHY TPyOKM MOXHO
MEHSATb.

nasnexue (P)

Memiok MofienmpyeT MoIaTAMBOCTb CUCTEMbI. Y TIPYTOCTb WJIA PACTSIXKU-
MOCTb MEIIKa MOXKHO MEHSITh, B 3aBUCUMOCTH OT 3ajauu. Tak ke BbIrJis-
JIUT U «TECTOBOE JIETKOE» , 0OBIYHO MOCTYMAIOLIEE B HAILIE paCTIOPSIKEHNE
B KoMIuIekTe ¢ anmnapaTtom MBJI.

JInst Toro, 4ToObl OUEHUTHh KOMIUIAMHC PECTUPATOPHON CUCTEMBI CyLIE-
CTBYET HECKOJIBKO METO/VK.

Cambin cTapuUHHbIM MeTOoA onpeaerieHUs KoOMnianHca
Ha UBJ

PesxuM ynpaBnsieMblii o-00bEMY € NEPEKIIOUEHUEM Ha BbIJJOX MO-BpeMe-
HU (Time-cycled VCV) B peanbHOI KJIMHUYECKON CUTYaLMK y NALMEHTA
Ha VIBJI u3mepstoT KOMIUIAiiHC pecMpaTOpHOil CUCTEMbI — TO €CThb JIeT-
KHX Y TPYJJHOI KJIETKU BMECTE.

s 0603HaueHMs] KOMIUIAHC UCNob3yloT cuMBouibl: Crs (compliance
respiratory system)—KOMIUIAiHC [ibixaTesibHou cuctembl 1 Cst (compliance
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static) — KOMILTAlHC CTaTUYECKUI, 3TO CMHOHUMBI. [1J1s1 TOro, 4TOOBI pac-
CUMTATh CTATUYECKUI KoMmIutaiHc, anmapat VIBJI nenuT ppixaTenbHbIN
00BEM Ha JIaBlICHUE B MOMEHT MHCIIMPATOPHOM May3bl (HET MOTOKA — HET
PE3UCTAHC).

Cst = V1/(Pplateau — PEEP)
Hopma Cst (komnnanHca ctatnyeckoro) — 60-100mn/mbap

[TpuBoMMast HIKe cxeMa MOKa3bIBAeT, KAK HA OCHOBE JIBYXKOMITOHEHT-
HOW MOJIESTM PAaCCUUTBHIBAETCS COMPOTUBIIEHUE NOTOKY (Raw) u ctatnye-
ckuii KomraiHe (Cst) AbIXaTeNbHOM CUCTEMBbI.

OABJIEHME
B KOHTYPE
ATITTAPATA

MBI

l«—Bpema—» BOXa

| BOOXa }4—“‘

|<—— BJ/JOX—<—— BblJOX —>

|

|

|

|

|
N
OBbEM © } :
| |

|

|

|

BaxHOo uMeThb B BUY, YTO U3MEPEHMS BBINOJHIIOTCA Y PEaKCUPOBaH-
HOro nanuenTa B yciosusx VMIBJI, ynpaBnsgemoit mo-o0bEMy ¢ nepekITo-
YEHUEM Ha BbIIOX MO-BPEMEHU. DTO 3HAYUT, UTO MOCJE TOro, Kak 00bEM
AOCTAaBJICH, Ha BLICOTE B/I0Xa KJlallaHbl BIOXA U BbIJOXA 3aKPbIThI. B sTor
MOMEHT U3MEPSIETCS JaBJICHUE TUIATO.

Ha nekoropsix ammapartax MIBJI Takoe n3mepeHne BbIOJIHSIOT BPYYHYHO
CO3/]aB MHCIIMPATOPHYIO Nay3y IOCJE TOrO KakK JIbIXaTeJIbHbII 00BbEM J10-
CTaBJIEH M 3aperucTpupoBas jAasiieHue 1ato. Ecte ammapars: VIBJI ¢
BCTPOEHHON NPOrpaMMOI 3MEPEHNS KOMIUTAHCA IO JAaHHOM METOJMKE.
JlaHHbIE N3MEPEHNST MOTYT BbIBOAUTHCS HA 9KPaH MOHUTOPA.
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KommuaitHc MoXkeT ObITh U3MEPEH U B PUHYIUTENbHOM pexkume MBJT
MO-JIABJICHUIO.

Pexkum  ynpaBisieMblil TTO-JIaBIEHHIO C TIEPEeKIIFOYeHHEM Ha BbIJJOX
no-spemenu (PCV).

Kommnnaiinc Ha BbIcOTe BIOXa MOXKHO U3MEPUTHL B TOM CJIy4dac €CJIN
8pems BI0Xa OOJIbIIIE YeM NOMOKOB0E epems 600Xd.

PCV [aBfieHne

nnato P = const
P —

( p

F Bpemsa
e C=V/P
R t
NMOTOKOBOE
BpeEMA naysa
BAOXA BAOXa
r\/“—//w// V = const

V

Ha rpadwike MOXXHO BUJIETH, YTO MOTOK BIOXA JIOLLIEJ /IO HYJIEBON OTMET-
KM (M30JIMHUM), @ BBIJIOX €1lle He HayaT (KJanaH Bblioxa 3akpbIT). Ha rpa-
ke 00bEMA 3TOMY BPEMEHHOMY OTPE3KY COOTBETCTBYET MIIATO (00BEM
He MeHsieTcs1). B aToM citydae pa3nenuB 00ObEM Ha JJaBJIEHUE BIOXA MbI
y3HaeM KOMILIaiHC.
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BaXXHO NOMHUTb, 4TO:

1. Annmapar VBJI moxer u3meputhb Cst (KOMIUIAHC CTATUYECKUIA)
TOJILKO B YCJIOBUSIX NMPUHYIUTEIBHON BEHTWISILUM Y PEJaKCUPOBaH-
HOTO MAIMEHTa BO BpeMs MHCTIMPATOPHO Tay3bl.

2. Korna MbI roBopuM o ctatnyeckoM kommuiaiHcee (Cst, Crs uim pacTsi-
SKMMOCTH PECTIMPATOPHOIN CHCTEMbI), Mbl aHATTM3UPYEM PECTPUKTHB-
HbIe IPOGJIEMbI MPEUMYILIECTBEHHO CBSI3aHHbIE C COCTOSTHUEM JIETOY-
HOV NAPEHXVMBI.

3. DTOT METOJi MO3BOJIUT HaM OIPENIENUTh KOMIUIAHC PECIMPATOPHON
cucTeMbl nauyeHTa Tosbko npu nanHoM PEEP, u st nanHoro ppixa-
TEILHOrO 00BEMA.

Cynep wnpuy (Super syringe)

Bnauare sra METO/JUKa NUCTTOJIE30BAJIACH B SKCIIEPUMEHTAX Ha 2KUBOTHBIX,
a 3aTEM U B KIIMHUYECKHUX UCCJIEJOBAHUAX. CHOXHOCTDb U TPYNOEMKOCTb
METOMKIM HE IMO3BOJIMJIA el cTaThb PYTUHHBIM TNPUKPOBATHLIM METOOM
B KnuHUKe. Tem He MEHEEC, psi I/ICCJICHOBaHI/IfI BBIIOJIHEHHBIX B KJIWHU-
YECKUX YCJIOBUAX TTOCITY>KWUJT BA’)KHBIM 3TAlIOM B PAa3BUTHUU Cbl/l?,I/IOJIOFI/II/I
NBJIL.

super-syringe cynep LunpuL Cynep wnpuy — 310
BonbLuon Wnpuy, (He
mMeHee 50mn)
UMEILLNIA MaHOMETP
N CUCTEMY KPaHWUKOB.

BO3yX MaHOMeTPp

T = I
TR T T T

KpaH K MayneHTy

60nbLLON WnpuL

Takoe ycTpoiicTBO MO3BOJISIET MOLLATOBO CO3[]ABAaTh B PECIUPATOPHON CH-
CTeMe ONpefIeIEHHOE JIaBJIeHNE U U3MEPATh 00 beMbI BBOAUMOI JIbIXaTe b~
HOW cMecu. B pesysbraTte cepun 3aMepoB CTPOUTCS KpUBas.
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1000 o OTa KpuBasi oTpaxkaeT
900 3aBUCMMOCTb 0Obema
800 3anonHeHns nerkux ot
/ OaBrneHusi B pecnvparop-
’g 700 HOIi CUCTEMe.
E] L) OTHoLeHne obbema K
e 500 /" [aBIEHUNIO 3TO KOMIIAaNHC.
‘8| 400 / MocKomnbKy Mbl
300 Ve oTknagbiBaeMm o6beM
200 # Ha BEepPTUKarbHOM
100 / ocw, a AaBneHve Ha
0 FOPU3OHTAITEHOM,
KOMIMMaNHC 3TO TaHreHe
0 10 20 30 v
yrma HaKnoHa Kp1Boii K

paenetne (cm H,0) rOPU30HTanbHOM OCMU.

MaHOMeTp

(TaHreHc — 310 OTHOLLEHNE
noTMBONEXalLlero KareTta K

= - _ npunexatuemy.)
It
I [ | = OTa KpuBas HasbIBaeTCs:
o e T T 4
T KpaH KnauweHty — «CTaTU4ecKas KpuBas
60nbLUION WNpULY obbeM-AaBrieHne.

J71s nToHMMaHKs (PU3KMOJIOTUU BaXKHO YBU/IETh, YTO MO MEPE 3alOJTHEHUS
YroJ1 HAKJIOHA KPUBOY MEHSIETCS. DTO 3HAUNUT, YTO KOMILJIAHC — 3TO HE
MOCTOSIHHOE CBONCTBO PECIIMPATOPHON CUCTEMBI, a IEPEMEHHAsI, KOTO-
past 3aBUCUT OT psijja (paKTOPOB, NPEK/IE BCErO OT 3AMOJHEHUS JIETKUX
BO31yXOM. [Ipy BbINOIHEHUM M3MEPEHUIT O0OBEM/IABIIEHUE, TTPU 3AM0JI-
HEHUM U TIPY OCBOOOXKIEHUH JIbIXATENBHOM CUCTEMBI BO3/LyXOM MOJyYa-
IOT JIBE KPUBBIX.

McTepesuc

OTU KpUBbIE HE COBMAJAIOT. Y CJIOBHO 3TU KPMBbIE HA3bIBAIOT «KPUBAs
BJIOX2» U «KpUBasi BbIioXa». OHAKO CTOUT UMETh B BUJLY, UTO TAKOE I10-
3TAIHOE 3aIOJIHEHNE Y OCBOOOXKJIEHUE JIETKHX HE BIIOJHE COOTBETCTBYET
OOBIYHBIM BJIOXY M BbIIOXY. [Ipy OObIYHOM TEMIIE JIbIXaHUSI CTPYKTYp-
HbII KapKac JIETKMX HE MUMEET OCTATOYHOIO BPEMEHH /1JIsl PABHOMEPHO-
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ro pacnpenenenusi ycunusi. CymecTByeT psiji OObSICHEHHIA TOTO, TIOYeMy
KpUBbIE BIOXA U BbIJOXa He coBnajatoT. Korga o6cykaatoT 60bHbIE Jier-
Kue, 60JIbI1I0e 3HAUSHUE TIPUAI0T MEXAHU3MY CJIMIAHUS U paclpaBJIeHUs
yacTu anbBeod (recruitment & collapse). Korjga peus uier o 310poBbIX
JIETKUX OCHOBHYIO POJIb UIPAIOT CBOWICTBA HUTEH KOJUIareHa W 3J1acTh-
Ha 00pa3ymoUMX CTPOMY JIETKMX. DTH MOJUMEPHbIE HUTU OTIIMYAIOTCS
OT UleasIbHOI Mofienu Npy>kuHbl. [Tocse Toro Kkak ux pacTsHyJsM, OHU He
Cpa3y U He B MOJIHOI MEpe COKPAIIAIOTCS, KOTJla PACTITMBAOILAsT CUIa
nepecTaeT IecTBOBaTh. [I0CKOIbKY KpUBBIE BOXA U BbIIOXA HE COBMajia-
10T, Ha rpacuke nosyyaercs netssi. Eciu BbINOIHEHbI Bce U3MEPEeHusT Ha
B/IOXE U HA BbIIOXE, MOJIyYAETCsl «CTATUYECKasl METIIsl O0bEM-/IABIICHUE .

1000
900 /7
800 /

= 700 /u /

2| 600 =

s BbIOX / g /

A 7 B[ Jenox

O 400 S A
300 ¢
200
100 L

//
0
0 10 20 30

paBneHue (cm H,0)

deHoMeH HecOBIaJeHNsl KPUBBIX BIOXA M BbIJOXA HA3bIBAETCSI «TUCTEPE-
3uc». [lepeBoj rpeyeckoro cjaoBa «rMCTEPE3UC» O3HAYAET 3ana3/ibIBaHueE.
OTHUM CBOICTBOM 00JIaal0T MHOTME OMOJIOrMYECKUE CUCTEMbBI M TKAHU.

B 4acTHOCTH, BBIPa’KEHHBIM TMCTEPE3UOM OOJIAJJAFOT CKEJIETHBIE MBILLILIBI.
CMbIC B TOM, UTO yCUJIME, KOTOPOE Mbl IIPUJIAraeM, PaCcTArUBasi pecIu-
PATOPHYIO CUCTEMY Ha BJJOXE, BO3BPAILIAETCS CUCTEMON C HEKOTOPBIM 3a-
nasapiBaHueM. Yem Omke ynpyrast TKaHb K MI€aIbHON MaTEMaTUYECKOM
MOJIEJ/IN MIPY>KUHbI, ONMCAHHON 3aKOHOM ['yka, TeM MeHbllle TUCTepes3ucC.
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Ecnm B KauecTBe «TECTOBOrO JIETKOr0» B3ATh XOPOLLUMIA YIIPYTUil pE3UHO-
BbIil MEILIOK (DeHOMEH rucTepesuca OyjieT MUHUMaIbHbIM. [1J151 310pOBbIX
JIETKUX XapaKTEPEeH BbIPAa’KEHHbIN ructepesuc. PecTpukTuBHbIE 3a0051€-
BaHMSI U BbIpaXKEHHasl MpoJindepalysi COeJMHUTEbHONM TKAHU XapakTe-
PU3YIOTCS CHIDKEHHMEM KOMIUIAiHCA U CHUYXKEHUEM ructepesuca. B atom
CJly4yae UCMOJNb3YIOT TePMUH «KecTkue jerkue» (stiff lung). Dmcpuzema
JIETKUX NMPUBOJUT K NMOBBILIEHUIO KOMILIAHCA U TUCTEpe3Kca.

KBa3ucrtatuyeckas netnsa oobLEémM-gaBneHue

Pap anmapatoB MBJI skcnepTHOro Kjacca MOKET BbICTpaMBaTh KBa-
3UCTaTUYECKHe NMeTin o0bEM-jaBieHre. [IpucTaBka «KBa3u» — O3HAYaeT
MHUMBI, HEHACTOSIIMI. [IeficTBUTENBHO cOBpeMeHHbli anmapar MBJI
JIUISL TIOCTPOSHMST KPUBOW WM TIETIIM «O0BEM-JIABIICHNE» HE WCIIOJIb3YeT
CYMNEPIITPUILL WK €r0 aHAJIOT B BUJIE I03UPOBAHHBIX 00BeMOB. Mcrnonb3y-
€TCs1 HACTOJIKO MEJIJIEHHBII MOTOK, YTO COMPOTUBIIEHUEM JIbIXAaTEJbHBIX
MyTel MO>KHO NpeHeOpeyb. (Uem MeHblLIe TOTOK, TEM MEHbLIE COMPOTHB-
nenune.) COOTBETCTBEHHO JJaBJIEHNE O0YCIIOBJIEHO YIIPYTMMHU CBOVICTBAMU
peCcnMpaTOPHOIl CUCTEMbI M OOBEMOM 3aMoJHEHNs]. ANapaT «3HaeT» Ka-
KO 00BbEM B HACTOSIIIIMN MOMEHT OH YK€ BBEJI B JIETKKE MALEHTA U He-
NPEPLIBHO U3MEPSET JJaBJIEHNE B cucTeMe. BopTOBOi KOMIBIOTEP CTPOUT
Ha 9KpaHe KPUBbIE WU METIIN.

[aHHbBIN pUCYHOK NoKasbiBa-
€T KakK BbIrMaanT KBasucTatu-
yeckas netnsa oobEémM-aaBne-
HWEe Ha MOHMUTOpE annapara
G-5 MNamunsToH-Mepgukann.
KBasucratuyeckas netns
obbEM-AaBneHne MoXeT
ObITb MCMOMNb30BaHa Kak
JNarHoCTUYecKumn

Paw WHCTPYMEHT — AN OLEHKU
mbar COCTOSIHUSI PECNMPATOPHOIA

——t——
10 20 30 40 ) cucTembl ansa nogoopa

bt e ONTUMarbHbIX NapamMeTpoB

inflation 720/19 2190/38 MBI (PEEP, 0O, naBnexnne
deflation 1911/19 2446/38 BOOXa).
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N meropuka «Cynep wmpuiy» 1 noctpoeHue «KpasucraTuyeckoi neTim
00BbEM-/IaBJIEHNE» BBINOJHAETCS Y MALMEHTA B YCJIOBUSIX ITyOOKOM cefia-
MU U PEJIAKCALMH.

Pa3BruTne TeXHOJOrMil, MOHUTOPUHIOBBIX CACTEM W BCTPaMBaHUE KOM-
NbIOTEPOB B coBpeMeHHble anmapatbl IBJI no3sonser npu mo6om pe-
>xume VMIBJI BbItaBaTh Ha 9KpaH pacyeTHbIEC MMOKA3aTesM KOMIUIAHCA U
pesucradca. [IpuHyynsl, (hopMyIibl 1 IpOrpamMMbl pacyeTa HEPEAKO SIB-
JISIFOTCSl KOMMEPYECKOI TallHOI MPOU3BOAUTENSA, HO JJIsl HAC BaXKHO, YTO
pacyeTHbIE MIOKA3aTEI COOTBETCTBYIOT PEAJIbHOCTH.

P.S. MbI HacTOSITENILHO HE PEKOMEHIyeM UCTIOJIb30BaTh PyCU(PULMPOBAH-
HOE CJIOBO «3JIACTUYHOCTb» — 3TOT TEPMHUH Ha ObITOBOM YPOBHE NOHHU-
MaeTCsl pa3HbIMU JIFOJbMU MPOTUBOMONIOXKHO. OIHA CUMTAIOT YTO «3j1a-
CTMYHOCTb» — 3TO CMOCOOHOCTb PACTSTMBATHLCS, TO €CTh MOJATIMBOCTb.
JIpyrue cuMTaroT 4TO «3JaCTUYHOCTB» — 3TO COCOOHOCTH MPOTUBOJIEH-
CTBOBATb PACTSLKEHUIO, TO €CTh YNPYrocTh. CMbICIH aHTIIMICKOTO TEpPMHU-
Ha «elastance» — 3TO ynpyrocTb.

Bcerpa nepeBogute «elastance» ¢ aHrMMINCKOro Ha PycCKUN Kak
«ynpyroctb»
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| - 4 Pe3ancrtaHc

e Kpatko: ConpoTtuBneHne AabixaTenbHbiX MNyTen (airway resistance)
OonpenensieTca Kak OTHOWEHWe pJdaBreHust kK notoky. CokpalleHHoe
0b03HaveHne — Raw. PaamepHoctb — cMH,O/J1/cek nnm mbap/mn/cek. Hopma
0151 300POBOro HeMHTYGMpoBaHHoro Yenoeeka 0,6 — 2,4 cm H,O/(J1/cek) ans
notoka 0,5 Jl/cek. Hopma anst 30opoBoro MHTYGMPOBaHHOIO YenoBeka Ha

VBIJT: 6,0 — 9,0 cm H,O/(J1/cekbl).

* Moppo6Ho: B coorBeTcTBUM ¢ 3aKOHOM OMa TOK — 3TO OTHOLICHUE
HanpspkeHust Kk conpotusieHuto (I = U/R). ComporuBnenune — 3T10
otHowenne Hampspkenust K Toky (R = U/I). I'eopr OM npu co3panun
3aKOHA MPEACTABIST 2JIEKTPUYECKUIA TOK, KaK >KHUIKOCTb, TEKYLIYHO
B TpyOouke. [Ipu paccykpennu o Xkupkoctd wnu raze, — «U», umm
HaNpspKeHWe, WM Pa3HOCTb TMOTEHLMANIOB, WM  3JIEKTPOJIBIKYLIAS
CUlla, 3aMEHSIeTCSl T'PAJIMEHTOM [IABIEHWII Yy Hayaja M KOHLA TpyOKH
(AP). Dnextpuueckuit Tok 3amensietcs: notokoMm (F). ConporusneHue
(R) Tak m ocTaeTcsi COMPOTUBIIEHUEM, TOJIBLKO Pa3MEPHOCTb MEHSIETCH.
dusnueckuil cMbIci JaHHOTO MoKasatensi (Raw) roBOpUT, KAKMM JIOJIXKEH
ObITb TPAAUEHT JJABJICHUII (HArHETAIOLLEE JIABJICHUE) B JJAHHOW CUCTEME,
YTOOBbI OOECNIEYUTDH MOTOK 1 JIUTP B CEKYH]LY.

OABIEHVE Rw
BKOHTYPE  PIP-==—rr ===~
ATINAPATA

VBN Tplato

[+— BpeMsi— BLOXa

| Boxa |

1 BOX—>

I
|
OBbEM @ “TioTokosoe | nayaa i
|
|
T

BblJOX—*

Huist pacuera pe3uctanc annapat MIBJI geaut pa3HoCTb (TpaMeHT) Mak-
cumaiibHoro fasiieHust Bnoxa (PIP) u naBnenusi nnaro Buoxa (Pplateau) Ha

notok (F).
Raw = (PIP-Pplateau)/F
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YactHbIM ciiyyaem 3akoHa OMa 17151 JKUAKOCTU WJIH ra3a sIBJISIeTCsl 3aKOH
I"arena-ITyasens. IIpu pacuere noToka M COMPOTUBIIEHUS] B 3TOM 3aKOHE
YUUTBIBAOTCS AUAMETP U JIIMHA TPYOKU U BSI3KOCTH BelllecTBa. Pecrmpa-
TOpHasl MEXaHUKa PacCMaTPUBAET CONPOTUBIIEHUE [IbIXaTEJIbHbIX MyTel
BO3/IyIIHOMY MOTOKY. ConpoTuBieHue (airway resistance) 3aBUCUT OT
JUIMHBI, JUaMeTpa 1 MPOXOAUMOCTH JbIXaTEJIbHBIX IyTe, 3HI0Tpaxeab-
HOW TPYOKM M JibIXxaTesbHOro KoHtypa amnapara MIBJI. Conporusnenne
MOTOKY BO3pacTaeT, B YACTHOCTH, €CJIM MPOUCXOAUT HAKOIUIEHHUE U 3a-
IEP>KKa MOKPOTBI B JIbIXaTEJbHbIX MyTSX, HA CTEHKAX 3HI0TpaxeanbHON
TPYOKU, CKOIUIEHUE KOHJIEHCATA B IIJIAHTaX JIbIXaTeJIbHOTO0 KOHTYpa WU
nedopmManus (neperu6) o601 u3 Tpyook. COmpoTUBIEHUE AbIXATEIbHBIX
MyTel PacTET NPU BCEX XPOHUYECKUX U OCTPbIX OOCTPYKTUBHBIX 3a001e-
BaHMSIX JIETKUX, PUBOAAILMX K YMEHBIICHHUIO IMAMETPa BO3yXOHOCHBIX
nyteil. B coorBercTBuM ¢ 3akoHOM ['arena-Ilyasenst nmpu ymeHbLIeHUM
nuameTpa TpyOKM BABOE Jijisl 0OeCTIeYeHN s TOTO >Ke MMOTOKA IPajIMEHT /1aB-
JIEHUI1, CO3AtOLIMI 3TOT MOTOK (HATHETAIOLLEE JABJICHUE), JOJDKEH ObITh
yBesmyeH B 16 pas.

R= 8nl/ur4

BaxkHOo nMeTh B BUJly, UYTO CONPOTUBJIEHUE BCEW CUCTEMBI ONPEEIISIETCS
30HOI MaKCHMAaJIbHOTO CONPOTHBJIEHUS (CaMbIM y3KUM MECTOM). Y CTpa-
HEHUE 3TOr0 MPENATCTBUsA (HAIpUMEp, Y/aJeHUEe MHOPOJHOIO Tesa W3
IbIXATENIbHBIX MyTEN, YCTPAHEHUE CTEHO3a Tpaxeu WM MHTYOauust npu
OCTPOM OTEKE rOPTaHu) MO3BOJISIET HOPMAJIM30BATh YCIIOBUSI BEHTUIISILAN
Jerkux. TepMuH pe3uCcTaHC MIMPOKO UCTIONb3YETCs] POCCUCKAMU PEaHN-
MAaTOJIOraMM KaK CYILIECTBUTEIBHOE My>KCKOro poa. CMbICI TEPMUHA CO-
OTBETCTBYET MUPOBBIM CTaHJApTaM.

CoBpemenHomy anmnapaty VBJI, umeroiiieMmy KOMIbIOTEP HECTIOKHO pac-
CUMTATh pe3UCTaHC (airway resistance), y HEro eCThb JJaTYUKU JIaBJICHUS] U
TIOTOKA, OH «3HAeT» KaKOW 00heM HaXOMUTCS B JIETKMX MalieHTa. Mare-
MaThueckasi o0paboTKa pe3yIbTaTOB MOHUTOPUHTA MO3BOJISIET MOyYaTh
JIOCTOBEPHBIE 3HAYCHUS pe3uTaHca nauyenTa na MBJI.
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BaXXHO NOMHUTb, 4YTO:

1. CoBpemennblii annapat MBJI MoxxeT n3MepuTh UM paccuuTaTth y
NALMEHTA PE3UCTAHC HE TOJIBKO B YCJIOBUSX NPUHYAUTEIBLHON BEHTHU-
JISILMK Y MBILIEYHON peJlakcalyu.

2. Korpa Mbl TOBOpUM O PE3UCTAHC Mbl 0OCYXkJaeéM OOCTPYKTHUBHbIE
npo6eMbl TPEUMYIIECTBEHHO CBSI3aHHBIE C COCTOSITHUEM MPOXONMO-
CTH JIbIXaTeJIbHbIX My TEeM.

3. YewM Oouiblie IMOTOK, TEM BbILIC PE3UCTAHC.

4. Yem Oonblile pe3nCTaHC, TEM OOJbILEE AABJIEHUE BOXA HY>KHO JIJIS
TOr0, YTOOI JIOCTABUTD JIbIXaTEIbHbIA 0OBEM 32 TO K€ BpEMS.

5. Pe3ucranc BIOXa U BbIJIOXA MOXKET CYIIECTBEHHO OTJINYATLCS.
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| - 5 MocTossHHaA BpemeHun

o Kpatko: Ecnvn ymMHOXUTb kOMMnanHe Ha pesnctaHc (C+R) nonyyaetcs Be-
NYMHa C pasMepHOCTbIO «CEKYHAbI». DTOT NokasaTtesb Ha3blBaeTCsi «Mo-
CTOsIHHas BpeMeHu» 1 obo3HavaeTcs rpedyeckon OGykBon «Tay» (t). [Ans
TOro YTOObl COCTOSNCA MOSHbIV NACCUBHBIN BbILOX TpebyeTcs BpeMEHHON

oTpesok B nATb Tay (5CR unu 51).

* Moppo6Ho: IlocTosiHHAS BpeMeHM, — TaK B OTE€YECTBEHHbIX PYKOBOJI-
cTBax Mo (pu3noyioruu JibixaHusi Ha3biBaeTcst Time constant. Cerofust B
HEKOTOPBIX PYKOBOACTBAX MCIOJIb3YETCS TEPMUH «BPEMEHHAsl KOHCTAH-
Ta». DTO NMpOU3BEJIeHHe KOMIUTaiiHC Ha pe3ucTtaHc. T = Cst x Raw Bot
Takasi popmyiia. Pa3sMepHOCTb NMOCTOSIHHOV BpPEMEHM, €CTECTBEHHO Ce-
KyHJIbl. J1eficTBUTENBHO, BEIb Mbl YMHOXAeM MJI/MOap Ha mOap/mii/cek.
[TocTosiHHAsI BpeMeHU OTpaKaeT OJJHOBPEMEHHO 3JIACTUYECKUE CBOMCTBA
IbIXaTEJILHON CUCTEMbI M CONTPOTHUBJIEHUE JIbIXATEJIbHbIX Ty Te.

MocTosiHHaA BpeMeHu oTpakaeT OAHOBPEMEHHO KOMMIIaNHC 1
pe3ncTaHc AbiXaTernbHOW CUCTEMbI

Y pasnbix mofeit T pasHas. [loHATH (pUBMYECKUI CMBICT [IaHHOMN
KOHCTaHTbI Jlerye, HauaB ¢ Bbijoxa. [IpectaBum ceGe, 3aBepILEH BIIOX, —
HauaT BbI10X. [Tof1 ieficTBUEM YNPYTUX CUJI IbIXaTEIbHON CUCTEMBI BO3ITY X
BBITAJIKMBAETCS U3 JIETKUX, IPEOJ0JIeBasi COMPOTUBIIEHHUE JIbIXaTeIbHbIX
nyteil. CKOJIIbKO BpeMeHM 3aiiMET maccuBHbIN BbIoX? — IlocTosiHHYIO
BPEMEHU YMHOXUTH Ha NSTh (5T). Tak ycTpoeHbl Jerkue 4enoBeKa.

Ecnu anmapat MBJI o6ecneunBaeT BIOX, CO3/1aBasi MOCTOSTHHOE JIABJICHUE
B /IbIXaTEJIbHBIX MyTSAX, TO y PEJNAKCUPOBAHHOIO MALMEHTA MAKCUMAJIb-
HBII 1711 JAHHOTO JJABJICHUSI IbIXaTeNIbHbI 00BbEM Oy/IET IOCTABJIEH 32 TO
ke Bpems (5T).

[Tpu BbITOXE MO UCTEYSHNH BPEMEHH T MALUEHT YCTIeBaeT BLIIOXHYTh 63 %
IbIXaTeJabHOro 00bEMa, 3a BpeMs 2T — 87%, a 3a BpeMsi 3T — 95% npl-
XaTeyibHOro oobeéMa. [1pu Bloxe ¢ MOCTOSIHHBIM JIaBJIEHUEM aHAJIOTMYHAS
KapTuHA.
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] MOCTOSHHAS BPEMEHV BIOXA 1 BbIJOXA HaHHbIv rpadpuk
5809 |993% 99,8% nokasbiBaeT
| T95% 3aBUCUMOCTb
< 80 86,5% -
=32 MPOLIEHTHOW
g 2 \ / O0bem BENUYMHBI
8 & 60 63,2% [bIXaTernbHOro
= .-
k- 2 >< 06béMa OT BpemMeH!
2 2 40 i MpY MOCTOSIHHOM
5 = 368% | 6ném AaBreHn BAOXa Uiu
z 2 20 BblOXa NaccMBHOM BblZOXe
@ 13,5%
\ 5% 0
0 ~—_118% 0,7% 0,2%
Time Constants 1 2 3 4 5 6

I'IpaKTqucKoe 3HayeHWe NoCTOsIHHOM BpeMeHMU:

» Ecimn Bpemst, nmpefjocTaBisieMoe ManyeHTy J7Isl Bbijloxa <3T, TO mociie
KaXKJIOTO B/IOXA YaCTh JILIXaTeJILHOrO 00bEMA OY/IeT 3a/1ep>KUBAThHCS B
JIETKUX MalUeHTa.

o MakcumaibHblii IbIXaTENbHbINA 00BEM NPU BIOXE C MOCTOSHHBIM JJaB-
JIEHWEM MOCTYIHNT 32 BpeMms ST.

o [Ipy MaTemaTmueckoM aHanmM3e rpacuka KpuBoil oObEMa BbIIOXA
pacyeT MOCTOSTHHOW BPEMEHM MO3BOJISIET CY[UTh O KOMIUIAMHC U pe-
3UCTAHC.

[aHHbIn rpadunk
nokasbIBaeT, Kak

Vv 100% COBpPEMEHHbIN
annapat MBI
paccymTbiBaeT
MOCTOSIHHYO
BpeMEHM MO KPUBOWN
BblgoXa.

rPA®UK USMEHEHWA OBbEMA

NOCTOAHHAA BPEMEHW BblJOXA
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[Tpu MIBJI no-paBnennto, ecim JyIMTeIbHOCTh BOXa 00eCcneynBaeT CHU-
>KEHUE MOTOKA JI0 HYJISI MO>KHO MTPOM3BECTU PacyeT NOCTOSHHOI BPEMEHU
M0 KpUBbIM 00beMa BIOXA U BbIIOXA.

PCV
P

MOCTOAHHASA BPEMEHM BIOXA 11 BbIJOXA
/
/ 95%
86,5%

/ 06bEM
{320, PROX

36,8% .
/ | obbém

100
98,2% | 99,3%

o]
o

)]
(=]

H
(=]

BblJOXa
13,5%

0 \% 18% 10,7%

T 1 2 3 4 5 6

N
(=]

% OT MAKCUMAJIbHIO VT

vV

(_—\t
-

V
A

Korpa annmapar MBJI nojepkuBaeT NOCTOSIHHOE JABJICHUE BIOXA CKO-
POCTb 3aroJIHEHUS PECTIMPATOPHON CUCTEMbI 3aBUCUT OT PE3UCTAHC U
KoMIutaiiHc. OObEeM 3aroyIHeHUsI, TOXKE 3aBUCUT OT PE3UCTAHC U KOM-
TIaiHC. [IMMTEeNbHOCTh MACCHBHOTO BbIIOXAa OMNPENEISIETCS TEMU XKe
CBOICTBaMM pPeCNMpaToOpHOl cucTeMbl. KpuBbie BbIJOXa Ha BCEX TPEX
rpadukax opuHakoBble. KpuBble Bloxa Ha rpagukax oobema u noToka
3CPKAJIbHO CUMMECTPUYHDI.

Koraa Mb1 paccmarprBaeM (pU3MOJIOTMI0 HOPMAIbHBIX,, OTHOPO/IHBIX 3/10-
POBBIX JIETKMX MOYHO C/IENATh JOMYLIEHUE, YTO JIJIs PA3HbIX YYaCTKOB pe-
CIAPATOPHON CUCTEMBI IIOCTOSIHHASL BPEMEHU NPAKTUYECKU OIMHAKOBASI.

Korpa mMbl 06Ccy>kjjaeM TaipeHTa ¢ 3a00JieBaHiEM JIETKUX HYKHO yUH-
THIBaTh HEOJTHOPOTHOCTh JIETOYHOM TKaHU. PacCMOTpUM MSITh BAPUAHTOB
CpaBHEHUsI.
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V%
11,0
08
06

04

0,2

[NepBbIi BapuaHT: YyacTku ne-
FOMHOW TKaHW BblOpaHHble ANs
CPaBHEHWs1 He OTNMYaroTCs.
B atom cnyyae npouecchl 3a-
MONTHEHWS NErkux u pacnpege-
neHus Bo3gyxa B arnbBeonax
NPOMCXOQAT CUHXPOHHO. [lepe-
TOKOB BO34yxa M nepepacnpe-
OeneHns cun He Habntogaercs.

2 3
CEKyH[bI

BTopon BapuaHT: Y4acTku rne-
FrOMHOW  TKaHW, BblOpaHHbIE
ONS  CpaBHEHWs1 OTNINMYaKTCSA
XapaKTepucTukamm, HO WUMEIT
OOVHaKOBblE MOCTOSHHbIE Bpe-
MeHW. OTO BO3MOXHO. Ecnun
OOHOBPEMEHHO B paBHOW CTe-
MEeHN YMEHbLUNTb KOMMIanHC U
YBEMNUYNTb pPe3nCTaHC (Unn Ha-
000pOT, YMEHBLUNTL PE3NCTaHC

N yBEINMNYNTb KOMI'IJ'IaI7IHC). B atom npumMmepe B ABa pasa yBelin4eH pe3nctaHc
M BOBOE€ YMEHbLUEH KomnanHc. To ecTb CTEHKU anbBeos bornee TYyrme, Ho n
6pOHXI/I CY>XEeHbl. B atom Ccny4vae BpemM4d 3anosiHeHndA 6y/:|,eT OJMHaKOBbIM, NaB-
NeHne ToXe 6yp,eT Be3Oe OOVHAKOBbIM, 8 0ObeM HanonHeHUs 6y,1:|,eT Pa3HbIM.

Ho Hukakoro nepetoka He GyzerT.

%

CEeKyHAbl

TpeTuin BapuaHT: YyacTku ne-
FOYMHOWM TKaHW, BblOpaHHble Ansg
CpaBHEHWs1 OTNNYaKTCA Xapak-
TEpUCTMKaMU, U UMEIT pasHble
MOCTOSIHHbIE BpeMeHW. B Hmx-
HEM CeKTope COMnpoTUBMEHNE
(pesuctaHc) BaBoe OGornblue. B
pesynbrate M NOCTOSIHHas Bpe-
MeHU 1 obLee Bpems 3arnorHe-
HWsi cUCTEMbI B ABa pa3a 6onb-

we. B aTom cnyyae Mbl nony4num nepetok Bo3ayxa M3 BbiCTpo3anonHAEMOon
YacTu B MeffieHHO3anonHHsgemMyo. Ecnu 3t Nyt nepetoka OTKpbITbl (NOpbI

KoHa).
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UeTBepTbii BapuaHT: YyacTku
NEroyHon TKaHW, BblOpaHHbIe
011 CpaBHEHWs OTNMYaloTCS Xa-
pakTepucTMKamMu, U UMeLoT pas-
Hble MOCTOSIHHblE BpemMeHu. B
HWKHEM CeKTope NoaaTnMBOCTb
(komnnarHc) BABOE MeHbLUe.
To ecTb CcTeHKkM anbBeon bornee
CceKyHab! Tyrne. B pesynsrate u nocto-
siHHasa BpemeHn u obliee Bpe-
MS1 3aMnOrTHEHNs1 CUCTEMbI B [iBa pa3a MeHblle. B aTom cnyyvae mbl nonyyum
nepeTok Bo3ayxa 13 BbICTPO3anoHAEMON YacTu B MELNEHHO3AMOMHHSAEMYIO.
Ecnu atn nytn nepetoka oTkpbIThl (Mopbl KoHa). MepeTok HaunHaeTcs, korga
cucTeMa B 3HAYUTENBHOWM CTEMNEHM 3anoSiHEHA.

MaTeii BapuaHT: Y4yactkm ne-
FOYHOW TKaHW, BblOpaHHbIE Ans
CpaBHEHNS OTNMYalOTCH Xapak-
TepUCTMKaMM1, U UMEKOT pasHbie
NoCTOsIHHblE BpeMeHu. B Bepx-
HEM CeKTope COnpoTMBMEHNE
(pesuctaHc) BaBoe Gornblie. B

+ % HWKHEM CEeKTope NoaaTnmMBoCTb
CeKyHAbl (koMnnarHC) BOBOE MEHbLUE.
[MoCcTOsIHHBbIE BpEMEHN OTNMYa-
I0TCS B YeTbIpe pasa. B gaHHOM npumepe Mbl BUAUM, YTO NEPETOK U3 BbICTPO-
3arnorHAeMoln YacT B MEANEHHO3AMNOMHHAEMYI0 HaYMHAETCA 3HAYUTENBHO
paHbLUe 1 ONUTCS ofblUe, YeM NpeabIgyLLeEM NpUMepe.

(5) V%
r71,0
0,8

I V% 06

- 0817104

,'f 04110,2

B coBpeMeHHOI1 IMTepaType MO>KHO CTOJIKHYTHCSI C TEPMUHAMU ObICTpbIE
Y MEJIJIEHHbIE AJIbBEOJIbl WM OBbICTPbIE M MEJJIEHHbIE CEKTOpa. DTU CO-
KpAalLEHHbIE TEPMUHbI FOBOPSIT O CKOPOCTH 3aloJHEHUs (ObICTpO3anod-
HsieMble U Me/IJIeHHO3anoHHsieMble). COOTBETCTBEHHO OBICTpbI — 3TO
YKOpPOYEHHasl IOCTOSIHHASI BPEMEHU, @ MEJVIEHHbII — 3TO y/IJIMHEHHAsI MO-
CTOSIHHAsl BpEMEH!
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Non nocere! (He naspeou!)
T'unnoxpam

| - 6 Driving pressure
nnu MnHumanbHoe [laBneHue Baoxa, MB

o Kpatko: Driving pressure — 3T0 MMHMManbHoe faBreHne No3sBossioLLee
[JOCTaBUTb AaHHbIN AblXaTeNbHbIA OOBLEM.

3aueM 310 HYXXHO? — [Nockonbky npu UBJ1 faBneHve MOXeT paccmaTpu-
BaTbCs Kak noBpexpatowmi daktop (baporpaBma), npoegeHune VBJ1 ¢
MUHMManbHbIM-40CTaTOMHBIM AaBlEHNEM — 3TO BapuaHT LWaasien (npo-
TekTMBHOM) VIBJ1. 3BONtouus npeacrasneHnii o npotekTneHown VIBJ1 no3so-
nuna cgopmynupoBaTtb nNpeacTaBrneHne o npotektuBHon ponn PEEP un
orpaHu4eHus abixatenbHoro o6béma. CerogHs npotektuBHast MBJT — aTo
coyeTaHue TpEX NapaMeTpoB: nogdop ontuMansbHoro PEEP, 6e3onacHbii
ObIXaTenbHbI 00bEM M MUHMManbHOe faBneHue Bgoxa (MOB).

* Moppo6Ho: Korma Mbl paccMaTpuBaeM KOHKPETHYHO PECITMPATOPHYHO
cucremy naugyenra Ha MIBJI MeHsst mapameTpbl BEHTUISLMKA Mbl MOXKEM
€€ MpOTEeCTUPOBATh U OXAPAKTEPU30BaTh. BMeCTe ¢ XapakTepucTUKaMu
pECIIMPATOPHON CUCTEMbI ONMCAHHBIMU BbIlIE (KOMIUIAMHC, PE3UCTaHC,
MOCTOSIHHAsI BPEMEHU U JIbIXaTEJIbHbII 00BEM) HaM HY>KHO pacCMOTPEThb
Driving pressure nnm MunnmansHoe [laBnenne Bpoxa, MJIB.

OTy cxeMy, TIOKa-
3bIBAIOIIYIO, KaK
MOXKHO U3 IHUKOBOIO
NIaBJIeHUs] BBIJICIUTh
JaBJIeHEe HEOOXOu-

0 MOC [IJIsl MpeoaoJie-

HUs1  CONPOTUBJICHUSA

|
|
\ | AbIXaTeJIbHbIX IMyTen
| |
: : (Pres) u paBieHue
|
|
|
|

NABNEHUE
B KOHTYPE
AMMAPATA

MBI

|
|
|
|
|
|
; |

| MOTOKOBOE | Naysa |

OBbEM [«—BpeMs— BOXa |
Booxa <>

: NPOTUBOJIEVCTBYO-
BOX—> BbIJOX —>

niee yrnpyrum cuiam

pecniuparopHoil cuctembl (Pel) Bbl yke Bujienu B npefbiIylMX riaBax
(I-3; 1-4).
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Ecau Mbl 3HaeM JibIXaTenbHbIl 00BEM U JJaBJICHUE B PECIMPATOPHON CU-
CTEME MPU OCTAHOBIIEHHOM MOTOKE, Mbl MOXKEM PACCUMTATh KOMILIANHC
(V:P). B dpopmyany komruiaiiHca BXOIUT 00BEM U iaBiieHue. Bo Bpems na-
y3bl BJIOXa, KOITIa NOTOK OCTAHOBJIEH MbI MOJy4YaeM napy (OTHOLLEHHUE)
00BEM-JIABIIEHNE, M TAKUM O0OpPa30M, Mbl 3HAEM MUHMMAJILHOE JIaBJICHUE
HEOOXOIMMOE IJIsI TOrO, YTOOBI IOCTABUThL JAHHBIN IbIXaTeJbHbI 00HLEM
B JIETKME MALMEHTA.

Onsa 3akpenneHus maTepuana npeanaraeM B3rfsHyTb Ha Ty Xe CXeMY, HO
6onee NPUBNMXKEHHYIO K TOMY, YTO Mbl BUAUM Ha MOHUTOpPe annapata VBJI.

MJB (driving pressure) s
JAHHOTO MBIXaTeJILHOIO 00BhEMa
NpsIMO CBSI3aHO C KOMIUIAHCOM
Poeak T T\ =elasticpressure . /| PECNIMPaTOPHOIi CHUCTEMBI. ITO
T 3HAYMT, UYTO €CJIM HaM HyXK-
HO onpepeautb MJIB (driving
pressure, Pdr) niist jaHHOrO /IbI-

[bIXaTeNbHbIN LK
BAOX BbIJOX

P NMKOBOe . laB/ieHne

NOTOKOBOE

Bpemst
BAOXa

‘naysa
:BAOXa

o BpemeHu

/ t
nepeksioyeHme :

XaTeJIbHOrO 00BEMA, HY>KHO JIbl-
XaTeJbHbll O00BEM pas3fe/UuTh
Ha KOMIUIAHC PpEeCIMUpPaTOPHON

g théﬁwommm B[

cucrembl. Pdr=V:C, nanoMHum
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: T : C=V:P, noatomy, Pdr=V:(V/P).

Korpa mbl 3Haem M]IB (driving pressure), Mbl MO>KEM MEPEKITIOUUTCS U3
VCV (MBJI no-06bémy) B pexkum PCV (MBJI no-paBnennto) u jocTas-
JSITh MAUEHTY LEJIeBOM JIbIXaTesbHbI 00BbEM B 60JIee IAMISIIEeM peXKIMe.

driving pressure
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Ho npu 3TOM MbI IOJIKHBI YUUTBIBATH, YTO JJIs TOTO YTOOBI I0CTaBUTh
LEJIEBOH JIbIXaTelbHbI 00bEM ¢ MUHMMANbHbIM driving pressure (M]IB)
BpeMs Boxa B PCV nomkHo ObITh JocTaTouHbIM. B Teopun ato SCR mimm
5t, a B peasibHOM npakTuKe He MeHee 3CR mmm 3t.

Ecau MbI OyjieM cokpaiath BpeMs Bloxa, TO sl TOr0, YTOObI JOCTABUTh
LEJIeBOM IbIXaTeIbHbI 00BEM, MbI IOJIKHBI YBEJIMUMBATD JIABJICHUE BJIO-
xa. O6bEM Mbl BUUM Ha rpacuke o0bEMa, HO KPOME TOro, 00bEM — 3TO
TUIOIIAJIb IOl KPUBOM MOTOKA (S).

dr/vmg pressure pacmem

51 S;= S3 = 54
1 ) S; Sa
. t
b R 801

>t >t >t

t

Mpu yBenuueHnn OaBneHus BOOXa YBENMUMBAETCA pUCK GapoTpaBwmbl. Ha
OaHHOM rpadovke AbixaTenbHbIi 06bEM OAMHAKOBLIA U NNOLLAAb NOA Kpu-
BOW MOTOKa OAMHaKoBas BO Bcex BAooxax. Ytobbl JocTaBUTh LeneBon Ablxa-
TeNbHbI OOBEM MPU COKPALLEHMM BPEMEHMU BAOXaA Mbl LOJPKHbBI MOBbILWATH
JasneHve Baoxa. Kak crnegctane MeHsieTca 1 popma KpmBoK NoToka. Tonbko
B MEPBOM BAOXE AblXaTerbHbIi 00bEM OOCTaBMEH C MUHMMAarbHbLIM driving
pressure (MOB). Bo Bgoxax Ne2, Ne3 n Ne4 naeneHue Baoxa 6onblie MB.

p driving pressure = constant EC‘HH Ut TAHHOTO - TABJICHN

T\ NPY YNPABJIEHUU MO-JIABJICHUIO
((D—\ BpEMS BJIOXA YK€ COCTABIISIET
E S5CR wnmm 5T, TO MBI JOCTaBU-
K 51=5 M Y TMALMEeHTY MaKCUMAJTbHBIN

IbIXaTeNIbHbIN O0BEM J1JIs1 1aH-
HOTO JIaBJIEHUsI. Y BEJIMUYEHNE
BpeMeHu Brioxa 6onee SCR nimm
5T He NpUBEJIET K YBEIMYEHUIO
JIbIXaTeJIbHOrO 00BbEMA.

V[T A Vi=const
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YBenuueHue BpemMeHu Baoxa 6onee 5t He npuBeAeT K yBernM4eHUo
OblxaTtenbHoro o6sLeéma.

Ha cxeme Hike: ncxopHo (Nel) Bpemsi Boxa 66110 SCR unmm 5T, a 3atem
(No2) MbI cokpaTuiM BpeMs BOXa, U JIJIsl TOrO, YTOObI JIOCTABUTDH TMal-
EHTY LIEJIEBOM IbIXaTeJIbHbI 00BbEM Mbl YBEJIMUWIIU JJaBJIeHUE BIoXa. Mbl
JIOJKHBI IOHUMATh, YTO 3TO HOBOE JIaBJIEHUE BJIOXa COOTBETCTBYET /IPY-
romy, 60JIbIIEMY JILIXaTEIbHOMY OOBEMY.

o

driving pressure pacmém
T’”

F $,=5,<S;

k S 53
t
t,= 5T V _t_z_/ e

L<ty=1t

Kakoit ibixaTenbHbIi 00BEM COOTBETCTBYET JJAHHOMY aBJICHUIO MbI MO-
>KEM y3HaThb eclv yBeanunM BpeMs Bioxa Ao SCR nmm 5t (Ne3). MoxHo
paccuuTaTh AbIXaTeJIbHbI 00BEM COOTBETCTBYIOLIUI IAHHOMY JIABJICHUIO
Bf1oxa. [171s 3TOro Hy>kHO YMHOKHUTb KoMIutaitHe (C=V/P) pecnimparopHoii
CHCTEMBI alieHTa Ha napienue Buoxa. V=PdreC nmm V=PdreV/P. Baxxno
UMETh B BUJY, UTO MPU IAHHOM JIaBJICHUU 3TOMY MalMEHTY JIbIXaTeIIbHBIA
00BEM OYJIET OCTABJICH MOJIHOCTHIO, TOIBKO ecii Bpemsi Broxa SCR nmm
5t. B npakTuke MBJI Hepeako cunTaroT JOCTaTOYHBIM BpeMsl Bioxa B 37T,
MOCKOJIBKY 3a 3TO BpeMsl iocTasisieTcs 95% JpixareabHoro oobeéMa. Iop-
poOHee O MOCTOSIHHOWM BpeMEeHHU B npebiyiiei raase (1-5).

YT0ObI 4OCTAaBUTHL LileneBoN AblXaTerbHbIA 00 BbLEM C MUHUMarNbHbLIM
driving pressure (MOB) Bpemsi Baoxa B PCV gomnxHo 6bITb
He MeHee 3.
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| - 7 AnHaMunyeckmm KoOMnrnamHc Unm aMHamm4yeckas
XapaKTepucTuka

e KpaTtko: HeHagexHbin nokasaTenb, KOTOpbid GbiBaeT TPYAHO UHTeEpnpe-
TMpOBaThb.

* Noapo6Ho: [InHamuyeckuii kommaitHe (Dynamic compliance) — 3T0 oT-
HOUIEHNE 00beMa K MAKCUMAJIbHOMY JJABJIEHUIO.

dopmyna CD = V+/(PIP - PEEP). U3mepeHnue juHaMuueckoro KomiiaiHea
BBITNIOJIHSIETCS 0€3 IOCTUKEHUS IaBJIeHus] 1aTo. TakruM 00pa3oM, IaHHBbIi
MoKa3aTesb BKIIIOUAET B ceOsl /IBE COCTABJISIIOUMX. JTO JIaBIeHUE, MPO-
TUBOJIEICTBYIOLLIEE YIIPYTOCTH PECIUPATOPHON CUCTEMBI, TUTHOC [ABJIEHUE
HEOOXOMMOE JIJIsl POJIBUIKEHKSI BO3yXa Yepe3 JibIXaTesbHble myTH. [{u-
HAMWYECKUI KOMIUTAMHC 3aBUCUT OT BEJIMYMHBI MOTOKA. [IpK pa3HbIX cro-
co0ax ynpaBJIEHUs BIOXOM JIJIsl OJHOM M TOH K€ PECIMPATOPHON CUCTEMBI
U JIbIXaTeJIbHOr0 00beMa IMHAMUYECKUI KOMIUIAHHC pa3Hblil. CUHOHUMBI
puHamuyeckoro kommiaiiHca: CD = Dynamic Characteristic = Dynamic
effective compliance = Dynamic compliance. Bosnblie Bcero couBaer ¢
TOJIKY Ha3BaHUE — «IMHAMUYECKUII KOMIUIAHC», TOCKOJIbKY U3MEpPEHKe
NPOUCXOAUT NMPU HEOCTAHOBJIEHHOM IOTOKE M, CJIE0BATENLHO, JAHHBI
MOKa3aTeJsIb BKIIFOYAET M KOMIUIANHC, M pe3ucTanc. Ham Gosbiue HpaBuTCS
Ha3BaHNE «[MHAMUYECKAasl XapaKTEPUCTUKA» .

DTOT mokazarenb (AUMHAMUYECKUII KOMILIAMHC) ObUI BBEAGH B OOMXO[I,
Korja 6oproBblie KOMNbIOTEPHI anmapatoB MBJI emigé He ObIiM OCHAILEHBI
JAaTYMKaMU U IPOrpaMMaMH /171l BBIYMCIIEHMS] KOMIUIAHC U PE3UCTAHC MPU
JIH0O0M YPOBHE CMIOHTAHHOW aKTUBHOCTH NatueHTa. [171st npsiMoro usmepe-
HUSI CTATUYECKOT0 KOMITIAHCA JIOJKHA OTCYTCTBOBATH CIIOHTAHHAS JIbIXa-
TeJIbHAsl aKTUBHOCTb Y HEOOXOJIMMO M3MEPUTH JJABJIEHUE TIJIATO.

Koryia aToT mokasaresb CHUXKAeTCs, 9TO 3HAUWT, YTO JIMOO MOHU3UICS
KOMILIaiHC, JIMOO BO3POC pe3ucTaHc, a1bo u To u apyroe. (M Hapyua-
€TCs NMPOXOANMOCTD AbIXaTCJIbHBIX Hy’l‘eﬁ, NI CHMU2KAeTCs NoaaTJIMBOCTh
nerkux.) OHAKO ecly OTHOBPEMEHHO C IMHAMUYECKON XapaKTepPUCTUKOM
MbI OLICHMBAEM 110 KpI/lBOﬁ BbIJ10Xa NOCTOSAHHYIO BPEMEHU, Mbl 3HACM OTBET.

Ecnu nocrosiHHasi BpeMeHH pacTéT, 3T0 OOCTPYKTUBHbIN MPOLIECC, a €CIIN
yYMEHbLIAETCS, 3HAYUT, JIETKUE CTAIM MeHee MOJAT/IMBbI. (ITHEBMOHUS?,
VHTEPCTULHAATILHBIA OTEeK?...)
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| - 8 Yem oTtnuyaeTca saox UBJ1 ot ectecTtBeHHOro
ObIXaHUA

o KpaTko: Npn ectecTBEHHOM AblXaHWM BAOX NMPOMCXOOMUT 3a CYET pacLum-
peHus rpyaHon KneTku. B rpygHow nomocTu co3faeTcs AaBfieHue HuxKe
aTmocgepHoro. Takum obpas3om, rpagueHT gaBneHun nepemMeLlaeT Bo3-
Ayx B nerkne. CHMXeHne BHYTPUrpyaHOro AaBrneHns yBenninBaeT npuTok
KpOBW K CepALy BO BpeMsi eCTeCTBEHHOro Bgoxa. [py annapatHom BOoxe,
NnoBbILLAETCH AaBreHne B rpygHON KMeTKe, yMEHbLLAETCs NPUTOK KPOBY K
cepauy v caaenuBatoTca kKanunnapbl anbBeon. CylecTBEHHO MEHSTCS

napameTpbl reMOAMHAMUKN, Nepdy3un KanummnsipoB, U BEHTUMNSALUN.

*Moppo6Ho: Co cmopoHbL arbeeo.

ITpy OOBIYHOM CHIOHTAHHOM JIbIXAHUM KOJIEOAHNS JABJIEHUS B aJIbBEOJIAX
HE3HAYUTEJIbHBI, & CpPefIHEe JlaBeHne 6Ju3Ko K atMocgepHomy. [Tpu Ha-
PYLIEHUM TPOXOIMMOCTHU JIbIXaTeJIbHbIX MyTel Bc€ MeHsieTcs. Ecau no-
SIBJISIETCS MPEMSITCTBUE BJIOXY, TO IABJIEHUE B aJIbBEOJIAX OYJET 3HAUMMO
HIKe atMocepHoro. Eciu nosiBnsieTcst npensircTBie BbIOXY, TO aBJe-
HME B aJIbBEOJIax OyeT 3HaunMO BbI1e aTMocepHoro. Ho Takue Bapnan-
ThI YK€ HEJIb351 Ha3BaTh «OOBIYHBIM CIIOHTAHHBIM JIbIXaHUEM> .

CMNOHTaHHOE AblXaHne l/l B J'l

COCyAbl NHTEPCTUUNA

KanuanApbl anbeeos
CoCyAibl IHTEPCTULNA

ITpu MBJI Bo BpeMs BjioXa JjaBJIeHME B aJbBEOJIaX MOBLILIAETCS CYILE-
CTBEHHO BbIlIe atMocepHoro. Co3faeTcs JaBlieHre , KOTOPOE «3aTaJKu-
BaeT» B JIETKHE TMaleHTa 1IeJIeBOI AbIXaTeJIbHBIN 00BhEM. Kak moOouHbII
pe3yJbTaT BO3HMKAET BHEIIHEE JIABJICHWE HA T€ JIErOYHbIE KaNWLISIPhI,
KOTOpbIE MPOXOJAT B CTEHKax anbBeos. Pacter conpoTuBiieHUe B 3TON
KaNnuJUISIPHOM CeTH U yMeHblaeTcs nepdysusi. Ecim naBnenue cTosb Be-
JIMKO, YTO NPOUCXOAUT NEPEPACTITMBAHUE ATLBEOIT, TO OJHOBPEMEHHO CO
C/IaBJICHUEM aJIbBEOJISIPHBIX KaNWJUISIPOB NPOMCXOAUT PaclIMpeHue Mpo-
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CBETOB MEJIKMX COCY/IOB POXOMSIIMX B UHTEPCTULIMM, B 30HAX MPUMbIKA-
HUSI HECKOJIBKUX aJIbBeOJ1. [17151 3TUX COCY/I0B COMPOTHUBICHUE CHUXKAETCS.
B pe3ynbTaTe BOZHMKAIOT M3MEHEHUsS] MUKPOLMPKYJISIUU HETUINYHbIE
J17151 OOBIYHBIX (PU3UOIOTUYECKUX COCTOSTHUN.

Tpu o4eHb BasKHbIX MOMeHTa — 3T0 ['eMomHamuKa, Bentunsuust u Ben-
TUJISILIMOHHO-TIEP(py3UOHHBIE HAPYLLIEHUSI.

NemogmHamuka.

[1py CIOHTAHHOM [IbIXaHWU BHY TPUTPY/IHOE JJABJIEHKUE HA BJOXE CTAHOBUT-
Csl OTpULIATENIbHLIM. DTO 00JIeryaeT BEHO3HbIN BO3BpaT. OTpuliaTeIbHOe
BHYTPUTPY/IHOE [ABJIEHUE MEPENAETCS HA CTEHKN BEPXHEN M HIKHEN MO-
JIbIX BEH U MPU KaXJOM BJIOXE «IOJKAYMBAET» KPOBb K MPABOMY MNpeEf-
cepauto. [Ipu MIBJI, nosbliieHre BHYTPUTPYJHOT'O IABJICHUS 3aTPY/AHIECT
BEHO3HbII Bo3BpaT. Yem «arpeccuBHee» nposopautcs VIBJ1, u yem Gosibiie
MOJIHUMAETCSI BHYTPUTPY/IHOE JJaBJIEHKE, TEM OOJIbLIE BIMSHUE HA TeMO-
puHaMuKy. [Ipu BJI cHmxkaeTcst mpegHarpy3Kka v NOBBILIAETCS IOCTHA-
rpy3Ka NpaBbIX OTEJIOB CEP/LA, & IS JIEBbIX OT/IEJIOB CHUXKAETCS U MPEJI-
Harpy3Ka 1 oCTHarpys3kKa.

BeHTUnsauus.

Ki1r040oM K NOHMMAHUIO Pa3/IMumii BEHTUIISILIMK ITPY CIIOHTAHHOM [IbIXaHUU
u ipu IBJ1 siBrisieTcst mpecTaBiieHre O ABUXKEHUM JuapparMbl Npu JibIxa-
Huu. [Inadparma — 3T0 OCHOBHAs [bIXAaTeJIbHAS MBILILIA.

OpnoBpemeHHO madpar-
My PpacCMaTpUBAOT, KakK
NOJIBIKHYIO CTEHKY I'PYyj-
HOW mousioctu. ['maBHOI
0COOEHHOCTBHIO madppar-
MBI SIBJISIETCS TO, YTO JINa-
¢parma nmeeT popmy Ky-
10J1a, B LIEHTPE HAXOAUTCS
CyXOXuibHbI1 1eHTp. K
9TOH MJIOTHON CYXOXKWJIb-
HOW TUIOIIAJIKE MPUKPEIISIOTCS MBIILIEYHbIE BOJIOKHA PACIOJIOXKEHHbIE
paguanbHo. [Ipy cokpatenn mbi guacdparmbl OHa paBHOMEPHO CMe-
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LAeTCS KayAaJIbHO, KaK MOPLIEHb B UMIMH/PE. MbIlIeYHbIe CTPYKTYpPbI
nuadparmMbl pacloJIO>KEHHbIE IOPCAILHO 001ee MOLIHbBIE, YEM NEPEIHNE.
Takasi KOHCTPYKLMSI 0OECNEUMBAET PABHOMEPHOE MOCTYNATENbHOE JIBU-
>KEHUE IKE B TMOJI0’KEHUN MALMEHTA HA CIIAHE.

BEHTUNALMNA nepdysus Mpun cnoHTaHHOM AbIXaHWUK
anadpparma cmellaetcs
paBHOMepHO. B rpygHom
KrneTKe BO BPEMSs BOOXa
paBHOMEPHO pacnpenenseTcs
oTpuuaTenbHoe
naeneHne. PaBHomepHoe
pacnpegeneHue
JasneHus obecneynsaeT
anadparma pPaBHOMEPHOCTb BEHTUIALMN
BCEX OTAENOB NErkumx.

BEHTUNALNA nepdysuna

Mpn NBJ1 noTok Bo3gyxa
naeT no NyT! HaMMeHbLLEro
COMpoTMBIEHUS. ATO
NPUBOAMUT K TOMY, YTO
nepenHe-BepxHue

OTAENbI NIETKMX XOPOLLIO
BEHTUNNPYIOTCS, a
3aHe-HWXKHWE OTAENbI
TMNOBEHTUNMPYIOTCS W
aTenekTasupytTcs

anadparma

BEHTVI.HFILIMOHHO-I'Iep(t)y3VIOHHble HapyLweHUs.

Korpa nauueHT nexuT Ha cnuHe, Moj AeVCTBUEM 3EMHOTO MPUTSIKEHUS
KPOBEHAIOJHEHNUE COCY/IOB JIETKMX B IOPCAJIbHBIX OT/EAaX YBEINYUBACT-
cd. [Ipr cnoHTaHHOM JIbIXaHWM aKTWBHasi paboTa auadparMbl odecneyu-
BaeT BEHTWISIUMIO aJIeKBaTHYO0 KpoBOTOKY. [Ipu VIBJI B nonoxennu Ha
CMNUHE Y MalyeHTa BO3HUKAET HECOOTBETCTBUE BEHTUIISILIMU U epdy3um B
JIOpCalibHbIX OTHEaX JIErKUX. Takoe HeCOOTBETCTBUE MOXKET NPUBOAUTD
K YXY/ILIEHUIO OKCUTEHALUHA KPOBH.
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| - 9 OueHKa n TpakToBKa reMmoaMHaMMN4eCKoOro

otBeTa Ha UBIJI.

[Ipy MHBA3MBHOM MOHUTOPUHI€ MOXHO OLEHUTH HACKOJBLKO CWJILHO af-
napaTHbIe BIOXM OTPaKarOTCsl HA TTapameTpax reMofuHamMuku. OleHnBa-
10T BapradesbHOCTh cuctommyeckoro All (SPV), mynscoBoro AIl (PPV),
ynapHoro oobema (SVV). CyTb 3T0oro peHoMeHa B TOM, YTO B pa3Hble
(ha3bl ABIXATEIBHOTO IMKJIa BEHO3HBII BO3BPAT, M, COOTBETCTBEHHO TPE]I-
Harpy3ka (HamoJjIHeHue Kamep cepila) OTIMYAOTCS. DTO MPOSBISETCS

KOJIEOAHUSIMU YIAPHOT0 O0BEMA.

ffffffffffffffffff

| MynbCOBOE !
faBneHre max

yAapHbIn

- - -
YpoBeHb MUHUMJTbHOIO CUCT
1

06bEM Max

7——\——71-1\771 77777 4‘777

I
- - nynbcoBoe _=
AanieHne min

YaapHbIi
06bEM min

OueBnaHO, YTO CUCTOSNIMYECKOE U nynbcoBoe Al TecHo KOppenupyroT C yaap-

HbIM OOBEMOM.

300pOBOE cepaLe

1 06BbEM

YAAPHbIN O

HeAOoCTaTOYHOCTb

yBenuueHvie
| MipegHarpysku
!

\J

CTaTMYeCKUil MoKasaTenb npegHarpysku

3T0T e nokasaTernb SBMNSeTcs
HaZeXHbIM NPEeaUKTOPOM
yBENnuYeHusl cepae4Horo
BbIGpOCa B OTBET Ha MHY3WIHO.
Yewm Bbilwe BaprabenbHOCTb,
TeM HafexeHee OTBET B BUAE
YBENUYEHNS CEPAEYHOTO
BbIGpOCa B OTBET Ha
MHY3VOHHYIO Harpy3ky.

Dn3NoNorMYecknii CMbICh
B TOM, YTO Mbl BUAMM,
Korda yBenMyeHue npuroka
KPOBM K CEpALY NpuBOoanUT
K YBENTUYEHMIO YOAPHOIO
obbéMma.
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B MoMeHT anmapaTHOro BioXa BHYTPUTPY/IHOE /IaBJICHUE TIOBBIILIAETCS, U
BEHO3HbI BO3BpaT CHUxKaeTcs. Korma mporcxoauT anmapaTHbIA BbIIOX
BHYTPUTPY/IHOE JIABJICHUE CHUYKAETCSI, 1 BEHO3HbIN BO3BPAT yBEJIMUYMBA-
ercsi. Kpome Toro, Bbicokast BapuadensHocTh (SVV, SPV, PPV) sisnsiercs
KPUTEPUEM OTHOCUTEJIBHON TMNOBOJIEHNN. YeM MEHbILIE HANOJIHEHHOCTh
pycaa (Bosemusi) TeM 00Jbliie KojeOaHusi BEHO3HOTO BO3BpaTa, U COOT-
BETCTBEHHO, YJIJAPHOTrO 00bEMA. [10NOTHUTENLHBIM MOITBEPKIACHUEM OT-
HOCUTEJILHOI TMMOBOJIEHNH (TpU 3TUX HacTpoikax pexxuma MBJI) aBins-
ercsi cuukenre AJl. BapraGenbHOCTh yjapHOro oobeMa 0ObIYHO BUIHA U
MIPY OLIEHKE aMIUTATY/IbI TYJILCOKCUMETPUUECKON KPUBOIA.

[Tpu ucnonwv3zoBanuy uHTenekTyansHoro pexuma ITELLiVENT-ASV
Ha annapatax MBJI ['aMunbTOH Ha OCHOBE aHaM3a MyJIbCOKCUMETpUYE-
CKOW KPMBOH anmapaT NpeaynpexaaeT Bpaya 00 OnacHOM reMojIiHAMU-
YECKOM OTBETE Ha TOBBILICHUE BHYTPUTPYIHOTO JJABJICHUSI U TIpefjiaracT
MPOBECTU KOPPEKLIMIO MAPAMETPOB BEHTUJISILIMM U MPUHSTH PELIEHUE O Lie-
JecoobpazHocTy nH(y3uoHHoi Tepanuu. Ha annaparax UBJI ['amunbToH
nist oueHku Bo3nierictBus MIBJ1 Ha remopmHamuky ucnonb3yetcst Heart-
Lung index.

Kpurepun remogunamudeckoro orsera Ha pone VIBJI na unpysuio:

SPV systolic pressure variations BapuadeIbHOCTbL cUCTOMYEecKOro A/l
PPV pulse pressure variations  BapraGebHOCTb MyJIbcOBOro AJl
SVV stroke volume variations  BapraOeJbHOCTb yAAPHOIO 00bEMA
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YACTb BTOPAA Il

KpuBble o6bema, naBneHust u NoToka
n Kknaccudpukaumsa pexmmos UBIJI
(OCHOBbI NOHUMaHNSA)

BCTyﬂneHMe KO BTOpOﬁ YyacTtu

S MHO20 pa3oymvléan 0 NOAHOU NPUKAIOUEHULL HCUSHU OHCYH2.1e1L
U Moxce Hapucosan YBEmHbIM KAPAHOAUIOM C80H) NePEYH) KAPMUHKY.
Imo owvLr moii pucynok Nel. Bom umo s napucosan:

S nokazan Moé meoperue 63pocabiM U CNPOCUN, He CIPALUHO AU UM.

- Pasese waana cmpawHan? - 603pasuiu MHe.

A amo Oblra coscem He wiaana. Imo Obia yoas, KOMOPblil NPOAOMUNL
caona. Toz20a s Hapucosana yoasa usHympu, ymoowl 63poCavim ObLIO NO-
Hamuee. m 8e0b 8ce20a HYHCHO 8¢é 0ObaACHAMb. Bom moil pucyrox N2 :

%) )

(«Manenvkuii npuny» Anmyan oe Cenm-Ik3ronepu)

Paznbie pexxumbl UBJI MoryT co3fgaBath pasHble rpapMkyi Ha MOHUTOPE
anmapara. ['7s11 Ha KapTUHKY MOXHO cpa3y CKa3aTb YeM, OfUH PEXKUM
oranyaercs ot ipyroro. Ho B HEKOTOPBIX cilyyasix rpadyKu MOTyT ObITh
OJIMHAKOBBIMU JIJ1s1 Pa3HbIx pexkuMoB MIBJI. DTo 3HauMT, 4TO MCNOBL3YSs
HACTPOMKM Pe’KMMa HaM YJIaeTcsl JOOUTBCS OIMHAKOBBIX 1aPaMETPOB BEH-
TUJISIUMY [T Pa3HbIX PEKUMOB. B 3T0i1 riaBe Mbl paccMOTpyuM (pas3bl AbI-
XaTeJbHOT0 LMKJA, CIIOCO0BbI YNPaBJIeH!sl BAOXOM, NepeKIloyeHne ¢
B/I0Xa Ha BBI10X, (pa30BbIe NepeMEHHbIE U yIIPaBiIsieMble apaMeTphbl.
Mb1 pa3oepem npuHLunbl Kiaccugukanuu pexkumos UBJL.

[nsa Toro 4yto6bl NoHNMMaTL rpaduky VIBJT Hy>kHO 3HaTb, O YeM OHa pacckasbl-
BaeT. Hy>kHO HayunTbCH BUOETb, YTO 3TO HE Wnsna, a yaas, KOTOpbI NPOrmo-

TWUN CroHa.
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Il - 1 Yto MbI BUAUM Ha rpadumkax

° KpaTKO: Fpacbvn(l/l NMoKasbIBatoT, KAk MEHSAIOTCA AaBreHne, NoTokK 1 00beM
3aroriHeHnA B TedeHne abiXxaTerlbHOro UuuKa.

)

Hucxo0Aawul
’ nomok

F nocmosAHHeIU
nomok

R
S~ R

| |
| |
| |
| |
| |
! !
| |
| |
| |
| |
| |
| |
| |
t t
| |
| |
| |
| |
| |
| |
| |
J J
| |

t

e Moppo6Ho: Iy onucaHuss U OLEHKU TOrO KaK MEHSIOTCS JaBJICHUE,
NOTOK U 00BEM UCIIOJIb3YETCs MPSIMOYTOJIbHASI CUCTEMA KOOP/IMHAT.

I'opuzoHTanbHas ock, 0ch MKC (X) WM 0Ch a0CUUCC — 3TO CMHOHMMBI. Ha
aToi ocu BpeMsi. CMMBOJI /1711 0003HAYEHKsI BDEMEHM «t».

BeprukanbHas ock, ock urpex (Y) Ha3bIBaeTCsl OCbO opavHat. Ha aToit
ocu unu fasnenue (P), umi oobem (V), umm notok (F).

Y[+ MaremaTukn mI00AT Ha3bIBaTbh
y=2x 3HAYEeHVs] Ha BEPTUKAIBHOI

y=x’ ocu (Y) cnoBom «dpynkiusi». Ha
y=x KpUBOJ rpaduka, Kaxaas ToUKa

COOTBETCTBYeT OIIpefie/IeHHbIM
3HAUEHMAM Ha OCAX «Y» U «X».
X Korma maTtematmkm paccyxpia-
I0T O TOM, KaKoMy 3HadeHu1o (X)
cootBeTcTBYeT 3HaueHue (Y) uc-
HOJIb3YIOT BBIpXKeHMe PYHKINA
(Y) or (X). B mpocTbix (1komnb-

abcuuncca

+

opaviHata ©
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HBIX) 3agaukax pynkums (Y) or (X) ommcpiBaeTcss He3aMbICTIOBATbIMM
¢dopmynamu. Hanpumep, Y=kX aro HakjoHHas IpsmMas Irje yroia Ha-
K/IOHA 3aBJMCUT OT 3HayeHus koaddummenta «k». Ecmm Y=X2 - ato
napabona. Ecmn Y=sinX - arto cunycompa. Korma mMbl He 3HaeM, Kak
omnucatp 3aBUcUMOCTS (Y) oT (X) dopmyrnoii, MBI UCIIONb3yeM TaOMUIY
C IBYMs psAfaMM 3HAYeHMII M B KaXKIOM CTO/IOIe yKa3bIBaeM, KaKOMY
3HavyeHuIo (Y) cOOTBETCTBYeET AaHHOe 3HaueHne (X).

Bpems Ha rpadukax VIBJI gBuraercs paBHOMEpPHO IO TOPU30HTATTBHON
ocu X (abemyice). B mpomioMm caMonucIpl pucoBaay KpyUBble Ha IO-
BEPXHOCT! PAaBHOMEPHO BPAIIAOIETOCA IWINH/PA, 3aTeM Ha paBHO-
MEpPHO IBIDKYIIENCA JleHTe. DKpaH COBPEMEHHOI'O MOHUTOPA ITOXO0XK
Ha «OKHO», 4epe3 KOTOPOe Mbl BUAMM JIBVDKYILYIOCS JTEHTY CaMOIINCIIa.
I'padukn paBnenus (P), o6vema (V) u motoka (F) mo oTHomeHno K
BpeMeHI, IMEIOT 001Iee Ha3BaHMe «KPUBBIE».

B Takoit >xe MPsIMOYTOJIbHOM CHCTeMe KOOPAMHAT MOHUTOP almapara
MOYKeT [TOKa3bIBATh HAM COOTHOLIEHS TIOOBIX IBYX MEXaHNIECKIIX I1a-
paMeTpoB, 13 TPeX OIMMCHIBAINNX BOX — 9T0 faBieHue (P), o6vem (V)
u notok (F). Ha atux rpadukax Bpemst oTcyTcTBYyeT. II0CKOIBKY BAOXNU
¥ BBIJJOXM IIPOMCXOMAT LIUK/INYHO, Ha TpaduKe [MOTyIaeTcss 3aMKHYTas
¢urypa. Takne rpadmky HaspBAOT «IIeTan». OTCYTCTBUE MapameTpa
«BpeMsi» — 9TO HE[OCTATOK IeTenb. [Ijisi Toro, 4Tobbl pa3obpaTbcs B
Ipollecce HY)KHO yKa3aTh, KaKasl 4acTh IEeT/IN OMMCHIBAET BJIOX, a KaKas
BBI/IOX.



Il - 2 OT yero 3aBUCAT HOPMbI kKpVBLIX D5

Il - 2 OT Yyero 3aBUCAT POPMbI KPUBBLIX

o KpaTko: ®opMbl KpMBbIX 3aBUCAT OT COCTOSIHWS PECMNMPATOPHON CUCTEMBI
nauueHTa 1 oT Toro kak pabotaet annapat VBJ1 (kak gocTaBnsieT BAOX
nauneHTy).

* Moppo6Ho: [lpexne Bcero, popMa KpUBOIl 3aBUCUT OT MacluTada.
CKONbKO MUJUTMMETPOB Ha I'paKe COCTABISIET CEKYH/IA U CKOJIbKO MUJI-
JIMMETPOB COCTAaBJISIET €IMHULA U3MepsieMoro napamerpa jasienus (P),
oobeMa (V) u noroka (F). MeHsiss MaciTadbl napaMeTpoB Ha OCSIX KOOP-
JIMHATHOM CETKM MOSKHO YBEJIMYUTD WJIM YMEHBIINTh BEJIMUNHY KaPTUHKA
(c>kaTh WM PacTSHYTh 10 TOPU3OHTANIM U N0 BepTuKanu). Ha Gonbumh-
cTBe coBpeMeHHbIX anmapaTos MIBJI paGoTaeT nporpaMma NogroHstoLast
pa3mepsl rpacduka noj pazmepbl akpana. [loaromy risias Ha rpadpuku 06-
pailaiTe BHUMAHUE Ha LIEHY [CJICHUsI M Pa3MEPHOCTDb Ha OCSIX «X» U «Y».

Ecim pexxum UBJI ynpasnsiem no-o6bseMy, TO rpacpuky 00bEMa 1 MOTOKa
Oy[yT CTPOro COOTBETCTBOBAThL HAacTpoiKam anmnapara MIBJI. bonee Toro
3T rpacuku Oy1yT OIMHAKOBBIMMU JIJ151 JTFOOOTO MalMEHTa (€CJIM HACTPOIi-
KM pekKnuMa Hen3MeHHbl). [Ipu ynpasiennn BoxoMm no-oobeMy , Ipy U3Me-
HEHMSIX COCTOSIHMSI PECTMPATOPHOI CUCTEMbI MEHSIETCS FPacpyK IaBIEHNUSI.

VeV
NOCMOAHHbIU
nomok BbICOKUN BbICOKNI HU3KNIN
HopMa pe3uncraHc KOMMnanHc KOMMManHc

]

s
iva. . A4

B pexumax ynpaBnsieMbix no-o6bemy (VC) coctosiHue
pecnupaTopHoOi cUCTeMbl OTpaxaeTcsi Ha rpadmkax
haBneHus
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Ecmu pexxum VIBJI yripasiiseM 1o-faB/ieHNIo, TO rpaduK faBieHus 6y-
IET CTPOro COOTBETCTBOBATDH HacTpoyikaM anmnapara VIBJI. bonee Toro
3TOT rpaduk OypeT HeM3MEeHHBIM /s /I00Oro maryeHTa (ecmy Ha-
CTPOVIKM peXVMa HeM3MeHHbI). EnuHcTBeHHOe oT/mume Ha rpaguke
[aBJIeHNA, 3TO YA/IMHEHMe BBII0Xa Y YBe/IMYEeHNY pe3VCTaHC (acTMa,
XODbJI, 6ponxocnasm). [Ipu ympasneHun BROXOM IO-IaBJIEHNUIO, IIPU
VI3MEHEHUAX COCTOSHUA PeCMPATOPHON CUCTEMbI MEHSIOTCS IpaduKn
IIOTOKa 11 00béMa.

PCV

HopMa

BbICOKUIA EDY BbICOKWNIA
KOMMamHC KOMMamHC pe3ncTaHc

B pexumax ynpasBnsieMblix no-aaeneHuto (PC) coctosiHue
pecnMpaTopHOM CUCTeMbl OTpaXkaeTcA Ha rpadymkax
noToka n o6sLéma

Pestome: CocrosiHne pecnupaTopHOil cuctembl naygueHta npu MBI
no-oowvemy (VC) oTpaxkaercs Ha rpadukax gaBienusi, a npu UBJI no-pas-
nenuto (PC) Ha rpadmkax o0bemMa 1 NOTOKa.
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Il - 3 Bpems

o Kpatko: Bpems — 310 Mepa ANMTENbHOCTM U MOCNEA0BaTENIbHOCTN COObI-
Tuin. Bpems Booxa — oT Hayana BAoxa Ao Havana Bbigoxa. pu ynpasne-
HVUM BOOXOM M0-06bemy, C NepeknYeHem ¢ BAOXa Ha BbIAOX NO-BpeMe-
HW, BOOX AeNSAT Ha MOTOKOBOE BpeMs BOOXa U UCNMpAaTOpHYto nay3y. Bpems
BblOXa — OT Ha4yana Bblgoxa A0 Havana Baoxa. [blxaTenbHbIi LMK — 3TO
BAOX M BblAOX. Bpemsi AbixaTenbHOro umkna — 3To Bpemsi B4oxa nrtoc Bpe-
M$S Bblgoxa. YactoTta AbixaHus — 310 1) KONMMYeCTBO AblXaTemnbHbIX LIMKIOB
B MUHYTY; 2) KONIM4ECTBO BAOXOB B MUHYTY. Ha rpadmkax VIBJ1 Bpems pac-
noraraeTcs Ha ropuaoHTanbHol ocu X (abcuucc).

NbIXaTeNbHbIN LMK :

BAOX ; BbIOX ;

P f f
f i t

naysa: :

BOOXa :

F : f
: t

I'IOTOKOBoe :

B,uoxa :

v \ | \

t

* Moagpo6Ho: Bpewmst Ha rpadukax MBJI nBuraercst paBHOMEPHO MO rOpU-
30HTaNbHOM ocu X (abcuucc). B npouuiom camonucibl pucoBajyv KpUBbIE
Ha MOBEPXHOCTU PABHOMEPHO BPAILAIOLIErOCs LIMIIMHIIPA, 3aTEM Ha paB-
HOMEPHO JIBUXKYIIEHCS JIeHTe. DKpaH COBPEMEHHOTO MOHMTOPA MOXO0X Ha
«OKHO», 4Yepe3 KOTOPOE Mbl BUJIUM JIBVXKYILLYHOCS JIEHTY CaMOIUCLIA.

Yacrora IIBIXﬂHI/Iﬁ — 9TO KOJIMYECTBO BJOXOB B MUHYTY WUJIN KOJIMYECTBO
AbIXaTCJIbHBIX UUKJIOB B MUHYTY.

JMUTEeNBHOCTh ABIXaTeJIbHOr0 IUKJA — 3TO BpEMsl OT Hayajia OfJHOrO
B/IOXA /10 Hauasa CIEYIOLIero Boxa.
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Ll,blxaTeanbll/l UMKn

ﬁ\f\ﬁ\ﬁ\

Bp,ox Bblgox=1:2

ﬁ BLOX I BbI[10X

BpemMennasi pa3oMBKa — 3TO COOTHOILICHNUE [IUTEILHOCTH BOXA U BbIIO-
Xa M 4aCTOThI [bIXaHUIA.

s npuHyuTeNbHbIX pexxnMoB MIBJI BO3MOXKHO HECKOJIBKO BApUAHTOB
BPEMEHHOW pa30MBKH:

1. 3agaeTcs IIUTENLHOCTh BIOXA M 4YacTOTA JbIXaHWW (IIPA 3TOM J|IU-
TEJLHOCTb BbII0Xa Nosyyaercs Tak: 1Mun/Y]l — puTensHOCTDb BioXa)

Hanpumep: oaumeavnocmv 80oxa Icek, a wacmoma Owvixanuii 12.
Jlaumeavrocms 8booxa — smo: 60cek/12 — [cex = 4cex

2. 3aaeTcsl IUTENILHOCTD B/I0XA U JUIUTEILHOCTD BbIIoXa (MPU 3TOM Ya-
CTOTa TMOJy4YaeTcsl Tak: |MUH/[JJIUTEILHOCTh BOXA + JIUTEJILHOCTh
BbIIOXa])

Hanpumep: oaumeavHocmsv 800xa I cek, a 0aumeabHocmp 8bl0oxa 4cex.
Yacmoma Ovixanuii — amo 60cex/(1cex + 4cex)=12.

3. 3apmaeTcs COOTHOIICHUE JJIUTEJILHOCTH BIOXA U JJIUTEJILHOCTH BbIIOXa
(BI:BBI] WJTM BJI/BbIT) 1 YacToTa ibixanuil. [Ipu aTom peanbHast
JNIUTENBHOCTD BIOXA — 3TO | MUH/[(BA+BbI1)*4/i|*B], a peanbHast
UIMTEJILHOCTD BbIIOXa — 3T0 1MuH/[ (BO+BbIT )4/ |*BbI.

Hanpumep: coomnouwerue 0aumeabHOCmMu 600xXa u OAUMeAbHOCHU
svlooxa 1:4, a uvacmoma Ovixanuit 12.

L aumeavrocmov 80oxa — amo 60cex/[(1 + 4)e12]e]1=1cek.
Jlaumeavrocmsb 8btooxa — amo 60cex/[(1 + 4)o12 Jed=4cek.

Jpyrux BapraHTOB BPEMEHHOW pa3OUBKM HET.
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Tpurrep Broxa «mo-BpeMeHmn» Wi time-trigger. Tpurrep —
9TO IMyCKOBasi CXeMa, BKIIOUAroLas BAox. [iist BKiroueHust
B/IOXa MOTYT ObITb MCHOJIb30BaHbl Pa3IMUHbIE TAPaMETPhI
(Bpemsi, MOTOK, AaBiaeHue u fip.). Ceiluac Mbl TOBOpUM O
Bpemenu. Ecim B HacTporikax pexxuma MBJI npucyTcTByer
BpeMeHHasi pa30MBKa, — 3TO 3HAYUT, YTO aKTUBUPOBAH time-trigger uim
TPUITEP BJIOXA «I0-BpeMeHn». Koraa HacTynaeT Bpemsi ienaThb BIOX IO
pacncannro, cpabateiBaeT time-trigger u anmapat MBJI Babixaer B na-
uueHTa. Tpurrep Boxa «mo-BpeMeHU» WiK time-trigger — 3TO e[JMHCTBEeH-
HbI machine-trigger (13 Bcex TpurrepoB). Machine-trigger — aTo Tpurrep
BKJIFOYAOLLIMIA BOXU CTPOro Mo pacnucanuio. (Bce ocTabHble TpUrrepbl
MUMEIOT o0l1iee Ha3BaHUe patient-trigger ¥ BKJIIOUAIOT anmnapaTHbIN BOX B
OTBET Ha MHCIIMPATOPHYIO MONBITKY nauueHTa.) Time-trigger ecTb, Mpak-
TH4ecKu, Ha Beex ammaparax MIBJI. Time-trigger no3BossieT NpoBOAUTh
WBJI npu riryOOKOM HapKo3€e, UCIOJIb30BaHUM MUOPEJIAKCAHTOB, WX OT-
CYTCTBUM CIIOHTAHHbBIX BJIOXOB IO JIFOOO¥ APYrOil NPUYMHE.

CYCLE | IlepexkmouyeHue Ha BbIIOX «M0-BpeMeHN» UK time-cycling.
L ’ ‘ [lepekmoyeHre ¢ BOXAa HA BbUIOX MO-aHIJIMICKM — 3TO
; cycling®. (B pycckom sI3bIKE MOKa TaKOrO TEPMMHA HET).
— Ecmu npu ycraHoBke napametpoB pexkuma MBJI 3amaercst

JUIMTEJIBHOCTD BJIOXA WM OTHOLUEHUE BJIOXA K BbIJOXY, TO
anmapar npekpaljaeT BAOX M OTKPbIBAET KIAraH BbIIOXa «IO-BPEMEHN».
To ecTb Kor7a BpeMsi BI0Xa 3aKOHYMIIOCH. [lepekitoueHre Ha BbIIOX «I10-
BpeMeHn» WM time-cycling o0s3aTenbHOe CBOWICTBO MPUHYAUTEBHBIX
B/IOXOB ynpasisieMbIx no-fasiennto (PC). Ilpu ynpaenenun BRoxom mno-
00beMy (VC) BO3MOXKHO MEPEKIIFOUYEHME Ha BbIIOX «IO-BpeMeHW» (time-
cycling) nm «no-o0bemy» (volume-cycling).

IIoToxkoBoe Bpemsi Boxa u MHCNMpaTopHas may3a. [Ipu ynpasnenumn
BroxoM (VC) mno-o6beMy M NEPEKIIOYEHUM HA BbIIOX «IO-BPEMEHM»
(time-cycling) BIOX JienmuTCs Ha J]BE YaCTU. DTO MOTOKOBOE BPEMsl BJIO-
Xa ¥ MHCIMpaTopHas nay3a. [loTokoBoe Bpemsi BloXa — 3TO HavyaJlbHast
4acThb BI0Xa, Koraa anmnapat VIBJI nopaeT B ierkue naiguenTta Bo3ayx (To

*To cycle means to end inspiration. A cycle variable always ends inspiration. I'maromn
cycle 3HaunT npekpaTuTh Box. Cycle variable — cieyeT noHMMaTh, Kak napameTp, pe-
Kpatatoimii Baox. [Robert L.Chatburn «Fundamentals of Mechanical Ventilation» p.31]
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€CThb CcO3/1aeT NoToK). MIHcmpaTopHasi nay3a wim naysa BIoXa — 3TO BTO-
past 4acTb B/IoXa, Korja o0bEM JJOCTaBJIEH, TOTOK OCTAHOBJIEH, HO KJlalaH
BbIJJOXa €1IE 3aKPbIT.

[bIXaTeNbHbIN LUK
B[IOX BbIJOX
P
T
naysa
BAOOXa:
E |
/ V t
MOTOKOBOE
Bpems
BAOXa
v \
t

OKHa CMHXPOHM3ALUMKA — 3TO BPEMEHHbIE MHTEPBAJIbI-OMYCKH, TTO3BOJIS-
FOILME CUHXPOHU3MPOBaTh padoTy anmapata MBJI ¢ nbixaTenbHON aKTHB-
HOCTBIO MaIUeHTA.

NPUHYAUTENbHLIA  BCMOMOTaTeNbHbIN NPUHYAUTENbBHbI BCMOMOTaTesbHbIN
BAOX (mandatory) ~ BROX (assisted) BAOX (mandatory)  BROX (assisted)

/\_\ t
OKHa CVMHXPOHM3auuu OKHa CMHXpPOHM3auum

OxHa CUHXPOHM3ALIMK BOXA MOT'Y T CYLIECTBOBATb /IJIsl IPUHYAUTEIbHBIX
B1oxoB B pexkumax CMVu SIMV. OkHa CHHXpOHM3ALMU BIOXa — 3TO
BPEMEHHOI MHTEpBaJI 10 Hayalla BJI0Xa «MO-BPEMEHU» KOrjia aKTUBHUPO-
BaH J11000M1 patient-trigger (TpUrrep, KOTOPbI BKJIIOYAET anmapaTHbIN
B/IOX B OTBET HA MHCIIMPATOPHYIO NOMNBITKY nayuenTa). [IpuHumn padboTel
[IByX TPUITEPOB: «come first — served first» TO €CTb KTO NEPBBIM NPULLIET
TOro 1 o0ciy>kuBaem. Eciy nayyeHT MHMLMUPYET BAOX, KOI1a OTKPbITO
OKHO CHMHXpOHM3aumu Bjoxa, anmapart VBJI HauneT npuHyaUTENbHbIA
BJIOX Cpa3y, HE I0KU/AsICh TOIO MOMEHTA, KOIJla HACTYIUT BPeMsI BOXa
no-pacnucanuto. Takue Broxu B pexkxumax CMV HazbiBatoTcs «assisted
breath» no-pyccku — BcnomoratebHbId BAOX.



Il-3Bpemss 61

B pexxumax SIMV — «synchronized breath» no-pyccku — CUHXpOHU-
3upoBaHHbIN BOX. (C TeXxHUYecKoi TOUKM 3peHust «assisted breath» u
«synchronized breath» — 3T0 oiHO U TO Xe).

NPUHYANTENbHBIN CroHTaHHble  BRoxu  (PSV) CYHXPOHU3MPOBaHHbIN
BAOX (mandatory) ‘ ‘ ‘ BAOX (synchronized)
! A A A A A A
OKHO OKHO t
CUHXPOHM3aLMN WNHTepBasn CrOHTaHHbIX BAOXOB CUHXPOHM3aLMK
NPVHYAUTENIBHOTO NPVIHYAUTENTBHOTO
BAOXa BAOXa

B pexxnmax SIMV B nHTEpBasiax MeXKJly OKHAMM CMHXPOHW3ALWH MTPUHY-
JIUTEJIbHBIX BIOXOB JIEXKAT BPEMEHHON NEPUOJL CIIOHTaHHbIX BIOX0B. Ecim
TMONBITKA BJIOXA MAUMEHTA MONAJAET B OKHO CUHXPOHU3AaLMH, TO armnapar
BBIIOJIHUT NPUHYWUTENBHBI CMHXPOHM3UPOBAHHBIN BAOX. Ecim nmonbrtka
B/IOXA MTALMEHTA NONAJAET B UHTEPBAJ MEK/Ty OKHAMM CUHXPOHU3ALIMA PU-
HY/IUTEJIbHBIX BIOXOB aNNapaT BbINOJHSAET MOYIEP>KKY CHOHTAHHOTO BJIOXA.
OxHa CHHXPOHM3alMM BbIJOXa — 3TO BPEMEHHON MHTEPBAJ 10 Hadasa
BbIJJOXA MO-PAaCMUCAHUIO. DTU BPEMEHHbIE UHTEPBAJIbI €CTh B IBYXYPOB-
HeBbIX pexkumax (BIPAP, Bilevel, DuoPAP, APRV u fip.)

o \ nepeknioyeHne Ha CUHXPOHW3NPOBAHHOE
BepXxHu yposeHb CPAP nepeknoyeHne Ha CMOHTaHHOEe
no pacnucaHunio BEpXHWi1 ypoBeHb CPAP AblxaHne

CPAP
high

CPAP
low

asa

(asa tr
CPAP high> ®a3a CPAP low (Texp) CPAP_high> ca3a CPAP low (Texp)

TPUITEPOB [T :

FB)noxap n | (Tinsp) (Tinsp)

BblAoxa ONUTENbHOCTb AbIXaTeNbHOro LMKna ONUTENbHOCTL AbIXaTeribHOro LuKna

OTH OKHa paboTalOT NMPU NEPEXOJe C BEPXHErO YPOBHS [IABJIEHUS Ha
HukHUI. Korfga «oKHO OTKpbITO»: 1) eciiv nalyeHT HavyHEeT BbIJOX, TO
BbIJIOX HAYHETCS JOCPOYHO, TO €CTh anmapar OTKPOET KJamnaH BbIoXa,
1 He Oy/IeT MelaTh NalMEHTY; 2) €ClId MAlMEHT HAaYHET AONOJHUTEb-
HBI BJIOX C BEPXHEr0 YPOBHS, allapaT MO3BOJIAT €MY 3aBEPLUUTH BIOX,
TOJIBKO TIOCJI€ 3TOTO BBIMOJHUT NEPEXO]] HA HUKHUI YPOBEHb JJaBJICHUSI.
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Il - 4 O6BEém Ha rpachukax

o KpaTko: O6bEM — 310 Mepa npocTpaHcTBa. O6GbeM HEPEAKO UCNOMb3YOT
ONs U3BMEPEHUS KONMYeCcTBa BeLLEeCTBA. OTO He BMOSIHE TOYHO, HO yaob6-
Ho. Mepa konuyecTBa BellecTBa — 310 mMonb. [pu UBJT Hac nHTepecyet
ObIXaTenbHbI 06bEM (VT) — 3TO 0OBEM OOHOIO BAOXA Y MUHYTHbIM OOBLEM
BeHTUNSALMKN (MV).

* Moapo6Ho: [IpixaTelbHbll 00bEM (VT) mo-anrmmiicku Tidal volume —
9TO BEJIMUMHA OJIHOTO OOLIYHOI'O BJIOXA MIIM BbIIOXA.

MunyTHBI 00bEM (MV) — no-anrnuiicku Minute volume — aTto cymma
AbIXaTeNbHbIX 00BEMOB 3a MUHYTY. Ecim Bce JibIxaTesibHble 0OBbEMbI B
TEYEHNE MUHYThI PABHbI, MO’KHO IIPOCTO YMHOXKUTD AbIXaTebHbIN 00bEM
Ha YaCTOTY JIbIXaHWIA.

MeptBoe npoctpancTBo (DS) no-anrmuiicku Dead* space — ato cymmap-
HbI OOBEM BO3/1yXOHOCHBIX IyTEN (30HA [IbIXaTEIbHOM CUCTEMBI, I7Ie HET
razooomMeHa).

*BTopoe 3HaueHue cioBa dead — Ge3/IbIXaHHbII.

Yro MBI BUAUM Ha rpaukax oobema?

I'pachukn o6beMa HammeHee mHGopMaTuBHbI. Ha rpaduke BuiHO, KOT-
l1a U KakoH JbIXaTesibHbIA 00bEM I0CTaBieH NauueHty. [lo cpaBHeHUO
¢ UM POBbIM 3HAYEHUEM JILIXATEIBHOTO 00beMa, rpapruueckoe 0Toopa-
>KeHUe OOJIbIIOro MPEeUMyLIECTBa He JaeT. AHaIM3upys rpaduk o0bEMa
MOKHO OMNPEJENUTh MOTOK B JIFOOOM MOMEHT BpeMeHU. [171s Toro 4yTo0bl
BBIUMCJIMTH IOTOK HY’KHO B3Th TAHI'€HC YIJIa KPUBOM O0OBEMA B JJAHHON
TOUYKE K 0cu «X» (0ch BpeMeHH). CMbIClIa B 9TOM NPAaKTUYECKU HUKAKOTO
HET, MOCKOJIbKY cam armapaTt MBJI paccuntbiBaeT 00beM UCXOAs U3 JaH-
HBIX MOJTy4aeMBbIX C JaTYnKa NOTOKa. (OOBEM — 5TO IIIOLAb MO KPUBOI
nortoka). [Ipouie BbIBECTH Ha 3KpaH KPUBYIO MIOTOKA U MIOCMOTPETh, YTO
HaMepuJI anmnapar.
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Ynpasnenue B1oxom no-oobemy volume-control (VC)

YnpasiieHrue BIOXOM MO-00bEMY — 3TO CIIOCOO yNPaBIIEHNS BAOXOM IIPH
kotopoM anmnapaty MBJI npepnucbiBaeTCSl IpU KakJJOM BJJOXE 10CTaB-
JISITh MAUMEHTY YCTAHOBJIEHHBIN BPAYOM [IbIXATEJbHbIA OOBEM. Y IIpaB-
JIEHNE TT0-00BbEMY BO3MOKHO TOJIBKO JISI IPUHYUTENIBHBIX BJOXOB.
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t
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Ilepekniouenue ¢ BIoxa Ha BbIIOX M0-00beMy (volume-cycling)
[lepexmouyeHne ¢ Bpoxa Ha

|VCV VOIUme‘CyC“”9| BBbIIOX IO-aHMVIMACKU — 3TO
cycling®. (B pycckom si3bike
/. /\ MOKa TAaKOrO TEPMUHA HET).

= (. U TIlepekmouenne Ha  BBIIOX
r l_ no-o0beMy — OTO YNpaBIs-

t  romast mporpamMma IpepbiBa-
IOIIast BAOX M OTKPBLIBAOIIAS
knanaH Bbpyioxa. Curnan s

L _HC7¢ 80U 06em NepeiTio /eHuZ I NEepeKJIFOUYEHUsI C BI0XA Ha Bbl-

&5 Ha 8bI00X .
Vi /\ IOX — 9TO JOCTABJCHHBIN Ta-
t UMEHTY [bIXaTeJbHbII OOBEM.

Kak TombkO 1IeneBoii 00beM
JIOCTABJICH annapaT OCTAHABJIMBAET MOTOK BJOXA M OTKPbIBAET KJlarnaH
Bbijoxa. [lepekitoueHue ¢ BAOXa Ha BbIIOX MO-00beMy 3TO «machine-
cycling», To ecThb BKJIIOYEHHE BbIIOXa CTPOrO B COOTBETCTBUM C MPO-
rpammoii anmapara MIBJI.

MuHYTHBIN 00BEM BEeHTHIISILMM KaK NOHsITHas ueab NBJI

Hawm npepcraBiennst o AbIXaHUM M Ta3000MEHe NOCTPOEHbI HAa 3HAHUU
MUHYTHO# BEHTUISALIMU(MV). MV — 3T0 cymMMma JibIXaTeNbHbIX 00bEMOB
3a munyTy. IIpn MIBJI nepen BpauoMm 3ajjaua HailTU ONTUMAJIBHBIA [IbI-
XaTeNbHblil 00beM. M30bITOUHBI 00BEM NPUBEJET K BOJIOMOTPABME,
a CIIMILIKOM MAJIEHbKUII JIbIXaTEJIbHbI 00bEM NMPUBEAET K YBEJIMUEHUIO
BEHTWJISIUMUA MEPTBOro npocTpaHcTBa. COOTBETCTBEHHO, /ISl 33JIaHHOTO
00bEMA MUHYTHOI BEHTWJISILIMU C MAJIEHBKUM JIbIXaTENIbHbIM 00BbEMOM
Oy/leT CBsI3aHa BbICOKAsl YaCTOTA JbIXaHUI, a C N30bITOYHBIM /IbIXaTEJIb-
HbIM 00BEMOM — Majlasi YacTOTa AbIxaHuil. Kpome Toro, mpu yBeanyeHnn
YaCTOTHI /IbIXaHUI YMEHbILIAETCS BpeMsl Bbioxa. st Kaxkjoro oobéma
MUHYTHON BEHTWJISILMMA CYLLECTBYET ONpPEJEIIEHHbIII HA0Op COYeTaHUi
IbIXaTEJIbHOr0 00BbEMA U YaCTOTHI [AbIXAHUIA.

*To cycle means to end inspiration. A cycle variable always ends inspiration. I'maron
cycle 3naunT npekpatuts Baox. Cycle variable — ciieryeT noHumMaThb, Kak napameTp, npe-
Kpamjatoruii Biox. [Robert L.Chatburn «Fundamentals of Mechanical Ventilation» p.31]
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2000- MUHYTHbIN OOBbEM

1500
1000

500

Vt Mn (gbixaTenbHbii 06bem)

T T T
0 20 40 60
yacToTa ApixaHuin B MuHyTy (f)

Ha npusesieHHOM rpaguke nokasaHa 3aBUCMMOCTb JIbIXaTEJILHOTO O0bE-
Ma OT YaCTOThI [IbIXAaHUI P MAHYTHOW BEHTWJISILIMU CEMb JINTPOB.

B unrennekryanbhbix pexkumax ASV (adaptive support ventilation) Ha
anmaparax Gamilton-Medical 1 AVM (adaptive ventilation mode) Ha
anmnaparax Bellavista koMnbroTep anmapata pacuuTbIBA€T ONTUMAJb-
HbIi MUHYTHBIA O0BEM BEHTWISIUMHU, AbIXaTEJIbHbI 00BEM M 4acTOTY
IbIXaHUIA.

HpI/I pacueTe UCJICBLIX 00BEMOB MHHYTHOfI BEHTUIALIMKA BBOJUTCA ITOJI
" pOCT MauyeHTa. Hanee afnrmapart HUChoJib3ys NaHHBIC MOHUTOpPUHIA U
BCTPOCHHLIC NpOorpaMmbl BBI6I/Ipae’I‘ ONITUMAJIBHOE COYE€TaHUE [bIXa-
TEJILHOTO 00beMa 1 YaCTOThI HLIXaHI/Iﬁ

CkopocThb BbIjIoXa onpefiessieTcs: ynpyrocthbio (elastance) apixateabHON
CUCTEMBbI U COMPOTUBJIEHUEM (resistance) AbIXxaTesbHbIX MyTei. Amnmna-
patbl UBJI B pexkumax «ASV» u1 «K AMV» BbIOMparOT 4acTOTY JIbIXaHUT
TakuM 00pa3oM, YTOObI 32 BpeMs BbIJJOXa MAlUEHT YCIeBall OCBOOOAUTh
JIErKue JIJIsl CJIEIYIOLEro BIoxa.

Arnnapat pacCUMTbIBaeT KOMIUIAMHC U PE3UCTAHC, aHATIM3UPYS XapaKTe-
PUCTUKM U3MEHEHUI JJaBJICHUs Ha BIOXE W Ha BbIIoXe. B kauecTBe nmpo-
MEKYTOYHBIX MOKa3aTeJsei /Il pacyeToB ucnoJib3dyercst Time constant
(moctosinHas BpemeHu Bbijoxa unm CRexp) u Dynamic Characteristic
(muHamunueckas xapaktepuctuka, CD, gpyroe Ha3BaHue — JMHaMuUye-
CKUI1 KOMIIJIAIHC).
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1 06bem)
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Il - 5 NaBneHue Ha rpacumkax

o Kpartko: [laBneHue — 310 cuna, NnpunoXxeHHas K eanHuue nnowaagu. [su-
XyLLen cunon nepemMeLleHns BeLlectsa (Bo3ayxa, BoAbl) ABNAETCA pa3Hu-
ua nasneHun (rpagmeHT). B UBJ1 naBneHne namepsioT B cCaHTUMETpax BO-
[AHoro ctonba unu B munnubapax. Ha rpadgukax Mbl BUOMM Kak MEHSIETCS
JaBrneHne B AblXaTenbHbIX NYTAX NauueHTa.

* Moppo6Ho: B 3T0i1 riaBe Mbl AOKHBI MOHSITH, KAKUE N3MEHEHUs JIaB-
JIEHUSI Mbl MOXEM BUJIETh HAa MOHUTOpE annapaTta MBJI.

JlaBrieHre B JbIXATENbHBIX MyTAX M3MEPSIOT B CAHTHMETPaX BOJHOTO
cronba (cm H20) u B Munnmmbapax (mbar unu m6ap). B npaktuyeckoii
paboTe MmuiMbap paBeH cM Bojl. ¢T. uiau cM H20. (Pa3nuua mexxay Moap
u cM H20 meHnbliie yem ommoKa u3MepeHust IATYMKOB JIABJICHMS] )

N3menenns Ha rpapmkax nasjieHus
3pnech BCE 3aBUCUT OT crloco0a yMpaBlIEHHs BIOXOM.

Ecau ynpasnenue Baoxom no-aasienuto (PC unu pressure control), To
Ha 9KpaHe MOHUTOPA, Ha rpauKax JaBJIeHUs, Mbl BUIUM KaPTUHKY CO-
OTBETCTBYIOLLYIO yCcTaHOBKaM pexuma MBJI.
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PCV

HopMa

BbICOKWI HU3KNIA BbICOKUI
KOMMamnHC KOMManHC pe3ncTaHc

LN N N

[Tpu ynpasneHun no-aaBieHnIo MHOpMAaLMs O PECIMPATOPHON CUCTEME
BUJIHA HA TpauKkax MNoToka u 00bEMa. BeICOKMIT KOMIUTATHC TO3BOJISET
NpY TOM >K€ JIaBJIEHUH BJIOXA JOCTaBUTb OOJIbLLINIA IbIXaTENbHBIN OOBEM.
A 17151 TOro, UTOOBI YAEPKUBATH LieseBoe laBienue annapat MBJI co3naet
O0MBIIMI OTOK. BBICOKMIT pe3ucTaHc W/ HA3KUI KOMIUIAHC MTPUBO-
AT K YMEHBLIEHUIO JIbIXaTEJIbHOrO 00bEMaA NPY TOM K€ JJABJIEHUM BIOXA.

Ecnu ynpasnenue Broxom no-oosémy (VC wm volume control), To Ha
9KpaHe MOHMUTOPA, Ha rpauKax JaBJIeHUs, Mbl BUAUM KAPTUHKY COOT-
BETCTBYIOLIYIO COCTOSIHUIO PECIMPATOPHON CUCTEMbI MAlMEHTA.

JABJIEHUE
B KOHTYPE
ATMAPATA

MBJI

l«—Bpems—» BOXa

| BAoxa ! :

e—— BJ/JOX—+<— BbIJOX —>
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[Ipn ynpaBneHur BIOXOM MO-00BEMY C MOCTOSTHHbIM NOTOKOM U Tepe-
KJIFOYEHUEM HA BBIJIOX MO-BPEMEHM Ha rpaduke JaBJEHUS] €CTb MUK U
nnato. [laBieHue miato onpeessieTcsl ynpyrumMu CBOMCTBAMU JIETKUX
(xoMmiaftHC). Pa3HOCTh MeX/ly MMKOBBIM JJABJIEHUEM U IABJICHUEM ILIA-
TO 3aBUCUT OT COMPOTHUBJIEHUS TTOTOKY (PE3UCTAHC).

VeV
NOCMOAHHbIU
nomok BbICOKWI BbICOKUI HU3KNI
HopMma pe3nctaHc KOMMMaNHC KOMMIaNHC

t

Ecnu pe3uctanc BBICOKMIA, paCTET MMKOBOE IABJICHUE, A [JABJICHUE J1aTO
He MeHsieTcs. Ecim jrerkne nmopgaTnuBbie (BHICOKMI KOMILIAHC), aBJIe-
HHe naTo cHmKaeTcs. Ecim Jlerkne «kKéctkue» (KOMIUIAHC HU3KWIA),
JaBJICHUE IUIATO PACTET.

Tpurrep no-gaBjieHNI0 WK pressure-trigger

e START| - Tpurrep — aT0 nmyckoBasi CXema, BKJIrovaronas Biox. s
BKJIFOYEHMSI BJIOXA MOTYT ObITb MCIOJIb30BaHbI Pa3iny-

Hble MapameTpbl (BpeMsl, NOTOK, AaBieHue u jip.). Ceituac
MbI TOBOPUM O JIaBJieHUH. Tpurrep no-gaBieHnIo BKITtOYa-
€T amnnapaTHbIil BOX B OTBET Ha /IbIXATEJbHYIO MOMBITKY
nanyeHTa To ecTh patient-trigger. [IpIxaTenabHast MOMNbIT-
Ka perucTpupyeTcsi, KOrja iaBjieHUe B IbIXaTeJIbHOM KOHTYpe amnnapara
MBJI cHuskaeTcs 10 3aJJaHHOrO YPOBHS.

PRESS
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IlepekioueHue ¢ BOXa Ha BBIIOX MO-JAaBJIEHNIO WU pressure —
cycling

[IepexmroyeHne ¢ Bpoxa Ha
| pressure-cycling |

BbIIOX TO-aHIJIMACKUM — 3TO
P uersiesoe dassieHue nhepekJitoyeHus . 0
i cycling®. (B pycckom s3bike
Y Ha 8bI00X
yass /\ NOKAa Takoro TEepMHMHA HET).
E t [lepekmoyenne Ha  BBIIOX
r NO-JIABJICHUIO — 3TO YIPAaBIISIIO-

/ t 11asi nporpaMma fpepbIBarolas
B/IOX M OTKPBIBAIOIIAsl KJanaH

Bbijloxa. CurHasiom mjisi mepe-

/\ KJIIOUEHUsI paboTaeT JaBleHNe.
t Kak Tonbko gocTuraercs uene-

BOIl YPOBEHb [IABJICHUS, HAUU-

HaeTCsl BbIIOX. [lepekioueHye ¢ BlIoxa Ha BbIIOX IO-/IABJICHUIO |7
aTO «patient-cycling», TO eCTb BKIIIOYEHUE BbIIOXA B OTBET Ha
aKTUBHOCTb nauueHTta. [lepekstoueHne Ha BbIIOX MO-JaBJIECHUIO

ucnonb3yercs B pexxume CPAP.

*To cycle means to end inspiration. A cycle variable always ends inspiration. I'marom
cycle 3HaunT npekpaTuTh Box. Cycle variable — cnefyeT noHnMMars, Kak napameTp, npe-
kpararoruii Biox. [Robert L.Chatburn «Fundamentals of Mechanical Ventilation» p.31]
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Il - 6 MoTok

o KpaTtko:
1) MNMoTOK — 3TO KONMMYECTBO BELLECTBA, NPOXOAsLLEE Yepes onpeaeneHHoe
MECTO MPOCTPaHCTBA B €4UHNLLYY BPEMEHMW.
2) IMOTOK — 3TO CKOPOCTb U3MEHEHUS 0OBLEMA.

B pecnmnpatopHon mexaHuke n VIBJ1 noTok namepsieTcs B nuTpax B MUHYTY
(1n/muR).

* NMoapo6Ho: 1) IIoTOK - 3TO CKOPOCTh MU3MeHEHNT 00 BEMaA
Onpenenennie MoToKa, 15l >KUIKOCTH WA ra3a, ABUXKYLUXCS 10 TpyOe ria-
CUT: — 3TO 00BEM BEILECTBA MPOXOJIALLIMI Yepe3 ceueHue TPyObl B €IMHU-
1y BpeMeHu. HacTo roBopsiT: NOTOK — 3T0 00bEMHast CKOpocTh. Korya Mbl
paccykaeM o BOXE U BbIJOXE, /IS HAC BAXKHO, KaK ObICTPO IAHHBIN 00bEM
BO3J/lyXa BXOJUT B JIETKUE WM BbIXOUT U3 HUX. B 3TOM ciiyyae ynoOHO
OIpEfIEJIEHNE: TIOTOK — 3TO CKOPOCTh U3MEHEHUST O0BEMA.

IIpumep:
MbI 3aM0JTHSIEM S-JIUTPOBYIO EMKOCTb, €CJIM MOTOK 1J1/MUH BpeMs 3aroul-
HEHUS1 — 5 MUHYT; €CJIM NOTOK 2,571/MUH BpeMsl 3alI0JIHEHUS — 2 MAHYTHI.

2) HepaBHOMepHBIif HOTOK

ZKuBble oprann3mMbl He CO3[IAIOT MOCTOSIHHBIX PABHOMEPHBIX TIOTOKOB HU
NpU IbIXaHWU, HU NIpYU KpOBOOOpallleHnu. B >kuBoii mpupojie U BAOX, U
BbIJJOX HAUMHAETCS] C MAKCUMAJIbHOTO MOTOKA U, TOCTENEHHO CHUXKAETCS
no HyJis. [Ipy cnoHTaHHOM JIbIXaHWY Ha BIOXE JIABJICHUE B TPYTHOM KJIET-
KE CHMUXKAeTCs, a Ha Bbljoxe nosbiaeTcsi. Ha rpadukax Takoii OTOK Mo
¢opme noxox Ha TpeyroibHuk. [Ipu MBJI ynpasinsieMoii no-yiaBiaeHuto
(PC) anmapat MIBJI B TeueHue BOXa yJepIKMBAET JIABJICHUE Ha 3ajjaH-
HOM ypoBHe. [Ipu 3TOM ecTecTBEeHHbIM OOPa30M BO3HMKAET CHUIKEHKE
noToka. B Hauasne Broxa B peClupaTOPHON CUCTEME MHOT'O «CBOOOJIHOTO
MPOCTPAHCTBa» U JIJIsl yACP>KAHUS JJAaBJICHUS] HA 3aJIaHHOM YPOBHE HY>KEH
607b110# noTOK. [1o Mepe 3anonHeHus 71 NOAIEP>KKY LeJIEBOrO JaBJie-
HUS MOTOK CHYKaeTcs. Takum oopaszom, npu MBJIT ynpaBnsiemoit no-ngas-
Jgenuto (PC) anmapat MBJI Ha Boxe ecTecTBEHHbIM 00Opa3oM CO3/1aeT
(pU3UONOTUYHBIN TUI TTOTOKA.
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NBJI ynpasnsiemas no-oowemy (VCV) npu ucnosb30BaHUM HUCXOJISILLIE-
ro MoToKa Mo CBOMM MapameTpaM o4yeHb Osm3ka Kk MIBJI ynpasnsemoii
no-fasienuto (PCV).

CMOHTaHHOE
P JblXaHue PCV
N N
— t
Hucxooawud
F nomok

4 4
AN N

3) PaBHOMepHBIii (ITOCTOAHHBIN) HOTOK

/ t
[\

CyuiectByeT  apxauyHblii

m nepeksiroyeHue Ha 8b100X BapI/IaHT pe)KI/IMa HpI/IHy_

no 06vémy | no epemeHu .
P | JTEITLHOM BEHTUJISALAK
/\ l — | YNpaBsieMBIA  10-0GbeMy
|
F NOCMOAHHbIG NOMOK (CMV_VC) I7ie  HMCIOJIb3Y-

—

€TCSI TIOCTOSHHBIA ITOTOK.

|
/ ! V ' | Ha wam B3rnsg 9TO HanMe-
|
|
|
|
|
|

Hee (PU3MONIOTMYHBIA  pe-
\ /\

/_\ KM BeHTWISILMKU. B Havane
B/IOXa armapaTr 4acTo «He-
CymiecTByeT TepMuH «air hunger» - BO3MYIIHBINA TOJOJ], OTPAsKAFOIIMI

AofacT» MauueHTy BO3AyXa.
CUTYALMIO, KOI7Ia MalMEHT CTPEMUTCS! BIOXHYThb OOJIbILE, YEM €My JJaeT
anmapat VIBJI. B koHUe BIoxa npu noCcTOSIHHOM NOTOKE BO3HUKAET U30bI-
TOYHOE MOBBILICHUE JIABJIEHUSI, 00JIee TOr0, KOIJia MPOCTPAHCTBO YKe 3a-
MOJIHEHO anmnapaT MPOJOJIKAET HarHeTaTh BO3[yX, HE CHI>KAasl MOTOKa.
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4) [TprxaTebHBIN 00BEM — 3TO IUTOIAAH IO KPUBOII IIOTOKA

VCcv | VCv | PCVv ! pPSVv
P I I I
| | | t
[06bEM - 3T0 Nowaab Nog KPMBOM NOTOKa |
F NOCMOoAHHbIU Hucxo0awul
nomok nomok

SN
N

Mgl ncnonb3yeM onpefesieHne: MOTOK — 3TO CKOPOCTb U3MEHEHUs1 00bE-

Ma, IO3TOMY OYEBHUJTHO, UYTO MPOM3BE/ICHNE MTOTOKA HA BPEMsI — 3TO OObEM.
O6beM BOXa WK BbII0Xa — 3TO MJIOLIAJIb MOJ] KPUBOI MOTOKA.

'~

5) MakcuManbHBII MOTOK MPH pa3HbIX pexxumax VIBJI

CpaBHl/IM KpuBbI€ NOTOKa Npu ynpasrieHn BOOXOM I'I0-06'béMy 1 nNo-gaBreHnto

|
P b
|
|
[
o ! t
NOCMOAHHbIU Hucxo0auwul I ybuisarowut ybbisarowuli

I nomok nomok I nomok nomok

Fg : 90n/MuH
6051/M1H |
30n/mnH |
I
|
|
|
I

1,5cek /

[ ]
< V

|

|

|

|

|

|

|

|

|

(ﬂ/MMH !
|

|

|

|

|

|

|

vV SOONU'I/———\'" - :
|
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[Ipn ynmpaBneHun Mo JIaBJAEHUIO MAKCHUMAJbHbIA MOTOK BBILIE, & CHU-
>KeHue noroka npoucxoput obvictpee. [Ipu PCV mMakcuManbHbIil NOTOK
901/M1H HE PEKOCTb.

B atux nsitu npumepax pexxumbl IBJI ynpasisiemble 10-00bEMy .

o

@/\@K F—\ T

NOCMOSAHHbIG NOMOK Hucxoaﬂuwu NOMmMokK
$1=5,=55=54=5;
60— 60 60 40
30 30 S.
S H

|
|
‘ \.
; \
1cek V 0,5cek V | T,SCEK/ 1ceKV 1ceKV
> >—< e
|

VT const

VANVATANNIAN AN

Amnapar MBJI cTpouT U3 KpuBO# NOTOKA F€OMETPUYECKYIO (PUTYPY.
OcHoBaHMEM sBNIIETCSl IOTOKOBOE BpeMsi Bloxa. Beicota — 310 Mak-
cumanbHbll MOTOK. [lnomaaes urypel paBHa JbIXaTeNbHOMY OOBEMY.
dopma ¢urypsl onpepensieTcs: (OPMOIl KpUBOW NMOTOKA W BbIOMpAeT-
Cs BpauoM NPU HACTPOWKE pexknma. Bo Bcex nmpumMepax JibIxaTeJbHbIN
00bEM 500mi1. B nepBbIxX IBYX NMpuMepax MOCTOSIHHbINA MOTOK U MPSIMO-
yrosabHas ¢opma. B 3 u 4 npumepax TpeyrosibHasi, a B 5 npumepe Tpa-
neuyBuHas (popMa KpuBOM NOTOKA. Bo BTOPOM 1 4eTBEpTOM NpUMEpax
MakcUMaJbHbIi MOTOK 60 nuTpoB B MuHYTY. He myraiirech, nmpu nocto-
SIHHOM TOTOKe 3a BpeMsi Boxa 0,5 cekyHjbl — 310 Bcero auib S00mit.
[Ipu noToke TpeyrosnbHOI (POPMbI 1 MAKCUMAIILHOM NOTOKEe 60 TUTPOB
B MUHYTY MALMEHT MOJYYUT AbIXaTeNbHbI 00BEM B SO0MIT 32 CEKYH]TY .

N/MUH
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6) Eciu Ha BbIOXe MOTOK He JOXOMNT K0 HOLA

VCV| HapacTaHWe faBfieHUsA B pecnmpaTopHoPl caTeme

MOTOK Ha BblAOXE HE AOCTUTAET HONA |~ o020 i
i

v ‘ 8blooxa
|
|

Ecnu Ha BbIJOXE MOTOK HE OXOAUT /10 HOJIS TO CJAEAYIOLMIA BOX Ha-
YMHAETCS 10 3aBEPLUEHNUS MPebIyILEro Bbijioxa. B psje kKnmHuueckux
cutyauuit ato onacHo. [Ipu VIBJI no-o0béMy ¢opmupyetcs nepepas-
JIyBaHUE JIETKMX U PACTET AABJICHHUE B pecnUpaToOpHOi cucteme. Tak
BO3HMKAeET yrposa 6apo- u BomoMoTpasmsl. [Ipu VIBJI no-pasnennto,
NPENIETIbHOE IABJIEHNE B CUCTEME OCTAETCS B TPAaHALAX YCTAHOBJIEHHOTO,
HO CHUXKAETCS JIbIXaTeNbHbli 00BEM. BO BCcex ciyyasx HEJOCTaTOYHOE
BpeMsl JIJIs BbIJOXA MPUBOAUT K (popmupoBannio autoPEEP.

l/\ l/\ l/\ spems i ‘

7) Tpurrep no-notoky flow-trigger

FLOW-TRIGGER TpI/IFFCp — 9TO IYCKOBadA CXEMa, BKJII0Yaromiasa BJOX. HJIF[

C&8——{}| BKIIOYEHMS BIOXA MOTYT ObITh MCNOJIb30BAHbI PA3IMYHbIE
I.. napameTpsl (Bpemsi, IOTOK, JaBjieHue u p.). Ceityac Mbl ro-

BOpPUM O NOTOKe. Tpurrep mo-nmoToky BKJIKOYAET anmapar-
HbIIl BJJOX B OTBET Ha [IbIXATEJIbHYIO MOIMbITKY NAalXEHTa, TO €CTh 3TO
— patient-trigger. JIpIxaTesbHasi MOMbITKA MalMEHTa PErucTpupyercs,
KOIJa IaT4YMK MOTOKA «4YyBCTBYET», YTO MaUMEHT Hayau Bpox. [locie
9TOro anmnapat NOAACP>KUBACT BOX MalMCHTA.

8) Ilepexmrouenne c Bnoxa Ha Bbiox flow-trigger

IlepexkntoyeHne ¢ BOXa Ha BbIIOX NO-aHIVIMICKU — 3TO cycling*. (B
PYCCKOM $I3bIKE€ TIOKa TaKoro TepMmuHa HeT). [lepekirouenne Ha BbIJOX
NO-TIOTOKY — 3TO YMpaBISIOLIAs NporpamMMa MNpepbIBaloLasi BIOX U
OTKpbIBaKOLLasl KylanaH Bbljjoxa. CUrHanoMm Jis nepekroYeHus: padboTaeT
YJIaBJIMBAEMOE IATYMKOM TIOTOKA CHUKEHUE NTOTOKA B JIETKUE MALEHTA.
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DSV|  masnenve nonmepwn Kak Tonbko BenMuMHa MNOTOKA
P support pressure CHIDKAETCSl /10  YCTAHOBJIEHHOTO
YPOBHS (B mpoueHTax  OT
MakCHUMaJlbHOTO  MOTOKA ISt
JJAHHOTO  BJOXa),  HAYMHAETCS
BbIJJOX. B npuBegeHHoM mnpumepe
nopor nepekaoyeHus: — 25% ot
nopor nepeknioyenna | MaKCUMAaJIbHOTO MOTOKA B [IAHHOM
"""" Baoxe. [lepekntouenue ¢ Bgoxa Ha
t | BBIIOX MO-NOTOKY 3TO «patient-
cycling», TO ecTb BKJIIOUYEHUE
BbIJJOXa B OTBET Ha AKTUBHOCTb
nauyeHTa. DTOT TUM NEPEKIFOYEHUS
Ha BBIJIOX MCMOJIb3yeTcs B peskume Pressure Support Ventilation (PSV).
Ha coBpemennbix annaparax MBJI sToT napameTp MO>KHO HacTpanBaTh
B rpanuiax ot 5% no 70% ot MakCUMasbHOTO TIOTOKA.

*To cycle means to end inspiration. A cycle variable always ends inspiration. ['marosn
cycle 3HaunT npekpaTuTh Box. Cycle variable — cnefyeT noHumMaTh, Kak napameTp, pe-
Kpamjatoruii Biox. [Robert L.Chatburn «Fundamentals of Mechanical Ventilation» p.31]
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Il - 7 CkopocTb HapacTaHUA NOTOKa

¢ Kpartko:

fast rise
6bicmpo cpedHe

pa3HaA CKOpOCTb HapacTaHuA notoka B PCV

CkopoCTb HapacTaHusi MOTOKa yKasblBaEeT, 32 Kakoe BpeMs
npy annapatHOM BAOXE MNOTOK [OCTUraeT MakCMMarnbHOro
3HaveHus. [Npu HacTporike pexuma MBI Bpay MOXeT MeHATb
CKOpOCTb HapacTaHus notoka. Ha pasHbix annapatax WBJI
NCMonb3yTCs pa3Hble HasBaHus: «Inspiratory rise timey,
«Time ramp», «Pressure ramp», «Rise time factor», «Flow
acceleration factory», «Slope». Hanbonee yacTo ykasbiBaeTcs
BPEMEHHOW MHTepBar, 3a KOTOPbIA MOTOK Ha BAOXe AOCTUra-
€T MakcMMarbHOro 3HadeHusi. OBbIMHO HACTpPOMKM annapara
VMBI npegnaratot Bbioop oT 50mcek go 300mcek (3mecb uc-
nonb3yeTcsa TepMUH Bpemsi, time). EcTb BapuaHT, korga npea-
naraetcsa BblOOp B MPOLEHTaX OT MaKCMMalibHOW CKOPOCTU
(3oecb ncnonb3yetcs TePMUH MHOXUTENb, factor). Pasnuumsa
ONs pasHbIX CKOPOCTEWN HapacTaHUsA NoToka Hamboree 4YeTko

BUAOHbI Ha rpacbvn(ax NOTOKa 1 AaBleHNA.
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e MogpobHo:

Ha cospemennbix ammapartax KWBJI,
[IPU HACTPOVMIKE PEXKMMa MOXKHO Me-
HSTb CKOPOCTb HapacTaHUsl MOTOKA.
: 3TO 3HAYUT, YTO Bpay MPU HACTPOIIKE
Fl : U | pexxnma VIBJI Moxer 3ajaBath Bpe-
' MEHHOI MHTEPBAJ 32 KOTOPbIN MOTOK
OT HYJIEBOI'O JOXOIUT JO MaKCUMAJIb-

’T_t:‘ t | moro. IlemeBas BemMUMHA MaKCHU-
spems MAJIbHOTO  TNIOTOKA  ONPEENSIIOTCA
Hapacmaus . ]
homoka Hactporikamu pexxuma VIBJI. To, ka

KM 6yneT MaKCUMAJIbHBIA MOTOK BO

BpeMsI BIOXa «pellaeT» ynpasJsitoas nporpamma annapata UBJI. [1ns
KaX/Ioro pexkuma eCTb CBOM OCOOEHHOCTH. [I71s1 pexKMMOB yrpaBiisie-
MbIX M0-00BEMY MHAMKMKA TIOTOKA MPOrpaMMUPYETCs [0 Havaja Boxa
Y 3aBUCHUT OT LIEJIEBOTO ABIXATEILHOrO 00bEMA, NIMTENBHOCTH BJOXA U
3a1aHHOI (hOPMbI KPUBOH NMOTOKA. /1711 pe>KMMOB yIpaBJIsieMbIX MO-/1aB-
JIEHWIO JMHaMUKa NMOTOKa MeHsieTcs annapartom VIBJI B 3aBucumocTty ot
LIEJIEBOTO J1aBJIEHNS], CBOCTB PECIMPATOPHON CUCTEMBI NAUUEHTA U TOTO
HAaCKOJIbKO aKTMBHO nauveHT yvactByeT B npouecce MBJI. [us Toro,
YTOOBI ONPENIESIUTh CKOJIb ObICTPO MOTOK JOCTUTA€T MAaKCHMAJbHOTO
3HAYEHUs] HACTPaMBAIOT CKOPOCTb HapacTaHusl MoToka. TepmuH «fast
rise» COOTBETCTBYET ObICTPOMY JOCTMKEHUIO MaKCHUMAJIbHOIO MOTOKA.
TepmuH «slow rise» COOTBETCTBYET MEJIEHHOMY JOCTHXKEHUIO MAKCH-
MaJIbHOr'O NMOTOKA.

pa3HaAa CKOPOCTb HapacTaHuA noToka B PCV

fast rise slow rise
6bicmpo . CpeoHe . MeOsIeHHO

L\
L

Trarhp Tramp Tramp

Ramp

Ramp |

ST P
A 7 P
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[lepeBop aHMUIICKOrO CJI0BA ramp — HAKJIOHHAS INIOCKOCTb COEJIUHSIO-
jasi 1Be TOPU30HTAIbHBIE TIOBEpXHOCTU. [Ipn paccMoTpennn rpagpukos
[aBJICHUS U IOTOKA 3TOT TEPMUH UCIOJb3YIOT JIsl Ha3BaHUs HAKJIOHHO-
ro otpe3ka. Ha npepcraBinenHom rpacuke fasnenust Ramp — aro orpe-
30K KPUMBO1, ONMCHIBAIOLIEN U3MEHEHUE [ABJICHUS] WM TI0TOKA IIpU Ie-
PEXOJIE C HUXKHETO YPOBHS JJaBJICHUS] HA BEpXHUIi. TepMuUH «time ramp»
0003HAYaeT IMTEIBHOCTh BPEMEHHOIO MHTEPBAJa 32 KOTOPBIN MOTOK
OT HYJIEBOI'O YPOBHs AOCTUraeT MakcuMaibHoro. Ha manenu ynpasie-
Hust annapatoB VIBJI «time ramp» yacTto o0o3HavaeTcst Kak «Tramp».
Ha amnapartax T'amunbToH-Menukan BmecTo «Tramp» MCHOJIBb3yeTCs
«Pramp» — aT0 cokpaiuenue «Pressure ramp».

Flow acceleration factor (yckopenue nmoroka). Takoil TEpMHUH UCTIOJb-
3oBaH Ha anmaparax UBJI «Puritan Bennet» 740, 760 u 840. Mcnomnb-
3ysl HACTPOMKY 3TOro MapaMeTpa MOKHO MEHSITb CKOPOCTb HApaCTAHUS
NOTOKA UJIM, UHA4Ye TOBOPS, 33/1aBaTh BPEMEHHON MHTEPBAJI 32 KOTOPbIN
MOTOK OT HYJIEBOT'O JOXOAUT 10 MakcumanbHoro. Hactpoiika ckopocTu
HapacTaHKs OTOKA €CTh BO BCEX PEXKMMAX YIpPaBIISIEMbIX MO-aBIECHUIO
(PSV, PC-CMV, BiLevel). Cnoo «factor» nepeBoUTCs C aHTJIMHACKOTO
KaK «MHOXUTENb» W «KO3(P(PULMEHT». 3/1eCh HYy>KHO MOHSITh U 3a-
NIOMHUTB, YTO CKOPOCTh nepexopa ¢ yposHst PEEP Ha yposeHnb jaBie-
HUS IOJJIEP>KKU 3a1aéTCs1 ¢ MOMOLIBIO KO3 (PUIMEHTA NI MHOKUATEIS
(factor), BbIpa>keHHOTrO B poLEeHTax. To eCThb €CIM CKOPOCTb YMHOXKAEM
Ha 100% monydaeTcss MaKCUMallbHasi CKOPOCTh Tepexofia 1, COOTBET-
CTBEHHO CaMblil KOPOTKUI BPEMEHHOIN MHTEpBaN nepexoaa. YeM MeHb-
e factor, TeM MEHbLLE CKOPOCTh IEPEXOJIA U, COOTBETCTBEHHO, OOJIbILE
BpeMeHHON uHTepBan nepexopa. [lo-anrnuiicku Ha3biBaeTcs Rise Time
Factor nnmn Flow acceleration factor (yckopenue noroka). ['nmaBHoe 3a-
NOMHUTB, YeM 00JblIe 3TOT KoaduuueHT, (yem omnke Kk 100%) tem
Kpyue NogbEM KprBoii iaBiennsi. Beioop ot 1% no 100%. I1pu HacTpoii-
Ke pexkuma annapar npejnaraet Boiopatb 50%. B uncTpykumm k «PB-
840» Ha pyCcCKOM s3bIKe 3TOT KO3(P(ULMEHT Ha3BaH TAK: «IIPOLEHT Bpe-
MeHU pocTa». Toxe KpacuBo.
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U3meHeHne ckopocTu nepexopsa ¢ ypoBHss CPAP low Ha
ypoBeHb CPAP high B AByXypOBHEBBIX peXXumax Ha npumepe
pexuma «BIPAP» [Operep

[TepeBoy aHrIMICKOrO €JI0BAa ramp — HAKJIOHHAs! NIOCKOCTh, COE/IUHSIO-
1jasi Be rOpU30OHTANIbHbIE MoBepXHOCTH. [Ipn paccmoTpenuu rpacukos
JIaBJIeHUS1, TIOTOKA WM 00BEMA 3TOT TEPMUH UCTIONB3YIOT J1JIs HA3BAHUS
HaKJIOHHOTro oTpe3ka. Ha mpejcTaBieHHOM HUKe rpaduke AaBleHUs
Ramp — 370 0Tpe30K KprBOH, ONKUCHIBAIOLIEH W3MEHEHUE JJABJIECHUS IPU
Nepexojie C HUKHEro YPOBHSI HA BEPXHMUIA.

ObICTPbIV Nepexoa Ha MeaneHHbIV nepexon Ha
Paw T gepxHuin yposeH CPAP BepxHui yposeHb CPAP CMOHTaHHOE
(fast rise) (slow rise) AblxaHue
Tramp
CPAP | <—>
high
o)
£ s,
S &<
CPAP
low 7
] ol S| -
hasa asa t
OKHa CPAP_high> ®asa CPAP fow (Texp) > CPAP_high ta3a CPAP Jow (Texp) >
TPUITEPOB [ | :
g,qoxz—? u | (Tinsp) (Tinsp)
BblJoXa l—
N Tramp
EIIENELIGCTDIABIXATENBHOMOIMKNA ONUTENBbHOCTD AbIXaTeNbHOro LMKna

CkopocTb nepexopa ¢ ypoBHst CPAP low Ha ypoens CPAP high onpe-
nensietcs BpemeHeM Tramp (ramp time), pyroe Ha3BaHUE 3TOrO Bpe-
MEHHOro uHTepBaia - Rise time. Yem 60abuie Tramp, TeM Oosiee niiaBHO
anmnapat VIBJI nepexonut ¢ ypoBHsi CPAP low Ha yposens CPAP high.
HmurenbHocTh Tramp He MoxeT mnpeBblllaTh Tinsp (IIUTENBHOCTD
¢a3br CPAP high).
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J71s1 4ero 3To HykKHO?

pa3Haa CKOPOCTb HapacTaHua notoka B PCV

6bicmpo cpedHe MeOsieHHO

A
~

»'t—.< >T< >—

1 2 13

t,L,; epema 00CMUXXeHUS MAKCUMAibHO20 NOMOKA

JInst KaXKaoro COCTOSIHASL PECIMPATOPHON CUCTEMBI MALMEHTa CyLle-
CTBYET ONTUMAaJIbHAs JMHAMUKA MOTOKA. ECiIM MOTOK HEOCTaTOYHBIN,
NALMEHT UCIBITHIBAET HEXBATKY BO3/lyXa MO-aHIJIMIACKU, «air hunger».
Ecnu noTok M30bITOYHBI M MPEBBILIAET MPOMYCKHYIO CHOCOOHOCTH
AbIXaTEeJbHBIX MyTEH, HA TpaduKe IaBJIEHNS Mbl HAOJOIA€M MUK BbILIE
YCTaHOBJIEHHOTO faBiieHUs Bjoxa. [lonOupast onTumanbHy0 CKOpPOCTb
HapacTaHWs MOTOKA M MEHsi MHTEPBAJI BPEMEHU JOCTHXKEHUSI MAKCH-
MaJIbHOTO MOTOKa (time ramp), Mbl yJIy4llaeM NnapameTpbl BEHTUIISILAN
Y MOBbIIIAEM KOM(OPT NalUEHTA.
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Il - 8 Cnocobbl ynpaBneHMs BOOXOM

Kpatko: Cnoco6oB ynpaeneHusa Bgoxom (control) Tpu. lNo-
O6bemy (Volume control unn VC), no-gaenexuto (Pressure
control unu PC) n aBonHoe ynpaenenne (Dual control nnu
DC). TepmuH «cnocob ynpaBneHusa» ykasblBaeT napameTp,
KOTOpPbIV yCTaHaBNMBAETCHA BpayoM Mpu HacCTpounke
AanHoro pexuma VBJ1. MNpu ynpaBneHum no-o6bemy ycTaHaBnnMBaeTcs
ObixaTernbHbI 00beM, KOTOPbIN JOCTaBNSAETCH NauneHTy 3a OOUH BOOX.
Mpwn ynpaeneHun no-gaBneHnto ycTaHaBnNMBaeTCs AaBneHne, KoTopoe
noaAepKnBaeT annapar BO BpeMs BAOXa.

« Nopapo6Ho: CIoBO «control» MepeBoguTCs KaK — yIpaBJicHIE.
1) lIo-00bemy (Volume control niau VC)

IIpu HacTpoiiKe PeXXKMMOB YIIPaBIIIEMbIX 10-00bEMY Bpad yCTAHABIIMBAET
AbIxaTebHbI 00beM (VT). DTO MPOCTO U MOHITHO. Bo BTOpOIi NoJjioBUHE
npolioro Beka B anmnapatax VIBJI nist nogaun apixatensHoro oobéma na-
LMEHTY MCHOJIb30BaJICS NOPLUEHDb B LIMIIMH/PE WM WIMHAPUYECKUI MeX.
[Toxoxe Ha mmpwui,. Y 100HO MEPUTH 0OBEM.

MoOpLLEHb B LWINHAPE

iy

)
0
.

MeXI

KnanaH K MayuneHTy

B Ty anoxy Hekoropsle annaparsl UBJI nmenu ynpasieHnue no-noTokxy.
Bpauy 151 TOro 4To0bl y3HaTh 00BEM MPUXOAUIOCH YMHOXKATh MOTOK
Ha BpeMs Bioxa. Mcnonb3oBaHWe MOCTOSIHHOTO MOTOKA HECKOJIBLKO 00-
JIeryasio >KU3Hb, HO TO YTO MOTOK B JI/MMH, a BPeMsl BJIOXa B CEKyHAaX
YCIOXHSIIO 3ajauy. st yno6¢cTBa M MPOCTOTHI TEPMUHA «<YITPABJICHUE
NO-NMOTOKY» HAa MaHeJM yNpaBJieHus annapara cerojHs HeT. [lockonbky
yIpaBJIEHUE NO-MOTOKY MPEANOJaraeT uCIoJIb30BaHNE BPEMEHU BJIOXa B
KOHEYHOM CYETe Bpay BCE paBHO PabOTAET C IbIXATEIbHbIM OO BEMOM.
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Il - 8 Cnocobbl ynpaBneHunst B4OXOM

NMpousBeneHue NOoToka Ha BpeMsA — 3TO OO BLEM

Annapar VIBJI Bo BpeMsi BloXa ByBaeT B NALMEHTA [JbIXATEJIbHbIA OOBEM.
To ecThb co37a€T MOTOK BO3AyXa B JIErKKe naupeHTa. O0bEM — 3TO Mpou3-
BeJIeHMe NMOoToKa Ha Bpemsi. O0bEM — 3TO IUIOLab MOJl KPUBOK MOTOKA.

| wvev

pasHble ¢dopmbl

KpuBbIX MOTOKa
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naowaab Nof KPMBbIMU MNOTOKa paBHa S, =S, =53 =S,
\ ‘ \
IbIxaTesibHble 00bEMbI PaBHbI |

B nepBoM npuMepe MOCTOSIHHBIN MOTOK M MEPEKIIIOYEHNE HA BBIOX I10-
00BEMY,, BO BTOPOM IPUMEPE NOCTOSIHHBIN NOTOK 1 NEPEKIIOUECHNE HA Bbl-
JI0OX NO-BPEMEHM, B TPETHEM NPUMEPE HUCXOJSILMIA MOTOK (Tpaneuyst) u
NEPEKIIIOYEHNE Ha BbIJOX MO-00BEMY, B YETBEPTOM IpUMEpPE HUCXOISLLMAN
MOTOK (TPEYroJIbHUK) U MEPEKJTFOUEHKE Ha BbIIOX MO-00bEMY . Bo Bcex npu-
Mepax JbIXaTelIbHbIl 00bEM OfIMHAKOBbI. [1nommaam duryp nog KpuBbIMu
noToka paBHbl. OcHOBaHUs1 pUTyp 0Opa3yeMbIX KpUBOW MOTOKA PABHbI, TAK
KaK BO BCEX MPHUMEPax OIMHAKOBOE MOTOKOBOE BpeMsl Boxa. Ceromus co-
BpeMeHHble anmapaThl IBJI nosmyuns BBOJIHbIE: IbIXaTEIbHBIN 00BEM, Bpe-
M1 BJIoXa ¥ (pOpMy KPHMBO¥ MMOTOKA CAMU PACCUUTBIBAIOT JMHAMUKY ITOTOKA.
HJ1s1 3TOrO MCTIOJIBL3yeTCs1 OOPTOBOM KOMIBIOTED ammnapara, TypOUHbI-BO3-



84 YACTbIL Kpueble o6bemMa, AaBneHust n noToka u knaccudukaums pexxumon VBJ1

IyXOYBKH WJIM IPYTHE CIIOKHbIE CUCTEMbI yrpaBieHust ToTokoM. CoBpe-
MeHHble annapatbl UBJI moryT co3paBaThk notok o 20051/MuH.

B pexxumax no-o0bEMy Beerjia UCMOJb3yeTCsl TPUITep Mo-BpeMeHn. Bos-
MO>KHO MCIOJIb30BaHUE IBYX TpUrrepoB. Eciim offHOBpeMEeHHO aKTMBUPO-
BaHbl /]Ba TpUrrepa, padoraer npuHuun «come first — served first» aro
3HAYUT, YTO TOT TPUITEP, KOTOPbIA CPabOTaJ MEPBbIM, BKIIOUUT BJOX.
HauGonee yacroe couyeTaHue — 3TO TpUrrep, paboTarOLIMii MO-BpeMe-
HM (time-trigger) Mmoc JtO0OW TPUITEP, YJIABIMBAIOLMI bIXaTEIbHYIO
MOMNbITKY NayueHTa (patient-trigger). Ilepekimoyenne ¢ BIoXa Ha BbIJOX
(cycle) npu ynpaBieHUn BIOXOM M0-00bEMY BO3MOXKHO JIByMS CIOCOOAMM:
no-oobemy (volume-cycling) u no-spemenu (time-cycling). Bee BapuanTbl
B/IOXOB YIIPABJISIEMbIX 0-00BEMY SIBIISIFOTCS IPUHYUTEIBHBIMU.

2) [lo-paBnenuio (Pressure control umm PC)

[Ipu HacTpoiiKe pexXUMOB YIPABJISEMbIX I0-JABJICHUIO Bpad yCTaHABIIN-
BaeT /IaBJIEHKE,, KOTOPOE MOJIEP>KUBAET annapat BO BpeMs BoXa. Y pas-
JICHUE BJIOXOM TO-[aBJIEHUIO BO3MOXKHO JJIsi NPUHYAWTEJIBHBIX W 7S
CTMOHTAHHbIX BJIOXOB.

PCV|  OaeneHue 80oxa3adaémcs npu Hacmpolike pexxuma

8pems 80oxa 3a0aémcs npu Hacmpolike pexxuma

Nnomok u 06vém 3asucum om KomMnaaliHC U pe3ucmaHc

BbICOKNIA HU3KNI BbICOKNIA
KOMMnamHc KOMMnamnHc pe3ncTaHc

Hnst npunyoumenvhbix BIOXOB NO-[ABICHUIO UCMOJbL3YETCSl TPUITEP
no-BpeMeHu. Bo3mMoxHo ucnons3oBanue iByx Tpurrepos. Hanbosee ya-
CTOE COYETaHUE — 3TO TPUITEP, pabOTaOLMIA TO-BpeEMeHH (time-trigger)
IUTIOC JIFO00I TPUTTEP, YJIAaBIUBAIOIIMI JIbIXaTEIbHYIO MOMBITKY Maly-
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eHTa (patient-trigger). IlepekntoueHue ¢ Bgoxa Ha Bbiiox (cycle) mpu
YIIPABJIEHUM BOXOM IO-IaBJIEHUIO ISl IPUHYUTEIbHbIX BIOXOB TOJIb-
KO No-BpeMeHH (time-cycling).

HJ1s1 cnonmanHbLx BIOXOB yIIPABJISIEMbIX TO-AaBJIEHUIO MOXKET ObITh UC-
NOJIb30BaH JIFOOO! TPUITEP, YJIABIUBAIOLLMIA IbIXaTEJIbHYIO MONbITKY Ma-
uueHTta (patient-trigger). [lepekmouenue ¢ Baoxa Ha BbIox (cycle) s
CMOHTAHHBIX BJOXOB MpPU YNPABIEHUM MO-[ABIEHUIO BO3MOXKHO JBYMs
crniocobamu: no-fassennto (pressure-cycling) u no-notoky (flow-cycling).
HaBnenue Bpoxa, cosznaBaemoe anmaparom KIBJI cuuTaeTcst oT ypoBHs
PEEP.

3) ABoitnoe ynpasienue (Dual control umu DC)

D10 uHTe/eKTyanbHblil pexkum MIBJI. Bpau ycranaBnuBaeT ueseBoii
abIxaTesbHbl 00beM. AnmmapaTt MBJI ynpaBnisieT BIoXoM NO-JIaBJIEHUIO U
OLICHMBAET JIOCTABJICHHBII MALMEHTY JIbIXaTelbHbII 00beM. Eciu focTas-
JIEHHBII 00BEM OKa3aJICsl MEHBLIIE LIEJIEBOr0 anmnapat NOBbILIAET ABJICHUE
Brioxa. Ecnu joctaBneHHbI 00beM okazancs OoJibliie LEeJeBOro anmapar
CHIKAET JIaBJIeHKE BOXA.

CnoBo «control» nepeBOAUTCA KaK — ynpaBneHue
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Il - 9 ®a3bl AbIXxaTenbHOro uMKna

Kpatko: Cneunanuctbl no VIBJ1 BbigensatoT YeTbipe dasbl OblXxaTerbHOro
LuMKna.
1. BknoyeHne Booxa unu TpurrmpoBaxme (trigger)

2. Boox
3. MepekntodyeHne ¢ Booxa Ha Bblgox (cycle)
4. Bblgox.

* Moapo6Ho: [IbIxaTelIbHbIM HMKJI CUATACTCS OT HAavala OJHOrO BIOXa
no Havana cuaenytomiero. [Tpu MBJI uukn fenar Ha yetbipe asbl no
npepyioxkennto Mushin M, et al.(1980r)*.

B ¢husuoaozuu npu onvcannm COHTaHHOTO /IbIXaHKSI OOIYHO OOCYXK/AI0T
TOJILKO OCOOEHHOCTH BJIOXA W BbIoXa. [IJ1si onucaHusi o0cOOEHHOCTel Me-
XaHUKU JIbIXaHUS1 3TOTO BIOJIHE JOCTATOYHO. OnMcaHue TOro Kak MnaiyeHT
HAYMHAET U 3aKaHYMBAET BJIOX PACCMATPUBAIOTCS PU OOCY>KICHUH PabOThI
ILIXaTeIbHOrO LIEHTPA.

[pu o6cyancoenuu pexcumos VIBJ1 v cMHXpOHM3AIMK anmapara C JibIXaHu-
eM nayueHra 0e3 nepBoy U TpeThel (a3 He oOoiTHck. IlepBast u TpeTbs
(asbl — 3TO BKIJIIOUEHHE BJIOXA WM TPUITUPOBaHME (trigger) v NmepexJIro-
YyeHue C BIoXa Ha BbIIoX (cycle). Du ¢asbl oueHb KpaTKue (HeCKOIbKO
MWUTACEKYH]T).

*Mushin M, et al. Automatic Ventilation of the Lungs. Oxford: Blackwell Scientific
Publications, 1980; 162-166
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MepBas hasa — ato TpurrmposaHue (trigger). Obcyxpgas aTy
asy, Mbl BelbupaemM Tun Tpurrepa (No-gaenexHuto, no-noto-
Ky, NO-BpEMEHN 1 Ap.) N YYBCTBUTENbHOCTb TpUrrepa. Tpurrep
HOCUT MMsi TOrO NapamMeTpa Ha KOTOpbIV OTKNUKAETCsl, Hanpu-
Mep: Tpurrep no-gasnexHuto (pressure-trigger).

Btopas dasa — a10 BOox. Mbl paccmaTpuBaeM AaBrneHue Ha
BOOXe, 06beM BAOXA, NMOTOK HA BAOXE, a Tak )Xe OrpaHnyeHus,
ycTaHaBnMBaeMble ONs 9TMX NapamMeTpoB. BOox cumTaetcs
C TOrO MOMEHTa Kak MOTOK Hayarn nocTynaTb B Nerkve nauu-
€HTa, a 3aKaH4MBaeTCs, KOorda OTKPbIBAeTCs KnanaH Bbiooxa.
MHcnnpaTtopHas naysa siBNsieTcs YacTblo BOoXa.

TpeTbsa hasa — 370 NepeknioyeHre ¢ BAoxa Ha Bbigox (cycle).
Mbl onpefensieM, kakon cnocob nepeknioyeHns ¢ BAOXa Ha
BbIOX MCMONb3yeTcs B JaHHOM pexume. [Mporpamma, npe-
KpaliatoLasi BAOX U OTKpbIBatoLLas KnanaH Bbigoxa OTKIMKa-
€TCsl Ha U3MEHEHWEe OZJHOTO 13 YETbIPEX NapaMeTPOB. ITO UMK
Bpems, unu obbem, Unu faeneHune, unu notok. Mepekntove-
HVe C BOOXa Ha BbIOX (Cycle) HOCMT MMs Toro napameTpa Ha
KOTOPbI OTKMMKAETCS!, HAaNPUMep: NepekntoyeHne no-obbemy
(volume-cycling).

YeTtBepTasa asa — 970 BblAOX. Bblgox cumTaetca OoT KoHua
BAOXa (Korda OTKPbINCA KrnanaH Bblgoxa) A0 Havana crneapyto-
wero BAoxa. Belgox npovcxoauT naccusHo. [laBneHve B Abl-
XaTenbHOM KOHTYpe CHUXaeTcsa o yposHs PEEP.
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Il - 10 Pa3oBble nepemMeHHble (Phase Variables);
BkrniroueHne Baoxa — tpurrep (Trigger);
MepekntoyeHne Ha Bbigox (Cycle)

e KpaTtko: ®a3oBble NepeMeHHbIe — 3TO NapaMeTphbl, KOTOPbIE UCMONb3YHOT-
cs ynpaensowummn nporpammamu annaparta VIBJT B kayecTtBe curHana k
JENCTBUIO.

@ lMporpamma BkntovaroLwas Baox — ato tpurrep (Trigger)

@ lMporpamma nepekrtoveHns ¢ Baoxa Ha Bbigox (Cycle)

®da3oBble NEpPEMEHHbIE — 3TO BPEMs, NOTOK, AaBreHne nnm obbem, korga
3TN NapameTpbl NCMONb3YTCHA NporpaMmmamu «trigger» u «cycle» (Bkrove-
HWe BOOXa M NepekstoYeHne ¢ BAoXa Ha BblAOX)

* Nogpo6Ho:
Bpems Kak (a3oBasi NepeMeHHast

®

B OosbumncTee annapatos MBJI ects Taitmep (timer) —
YIPABJISIIOIIME YaChl, KAK B CTUPAIIbHON MAlIMHE WU B MU-
KPOBOJIHOBOJ TeYHu.

Tpurrep no-spemenn (time-trigger). Ecim Mbl ycTaHoBUIM
YaCTOTY /IbIXaHWI 12 B MUHYTY, KaxXK/ble 5 CEKyH]] anmapar
OyJeT HauMHATh OYEPEeJHON B/IOX. DTO 3HAYMT, YTO AKTUBEH
TPUITEP BAOXA, CpAOATHIBAIOLIMI MO-BPEMEHM.

TRIGGER

[Tepexntouenue Ha BbIIOX Mo-BpeMenH (time-cycling). Ecnm

2 Mbl YCTAaHOBWJIM JJTUTETILHOCTh BAOXa 1 CeKyHuy, TO dyepes

CEeKYyHJIy MocJjie Havaja BAoXa MPOU30M/eT NepeKIItoueHre ¢

[ # B/IOXA HA BBIIOX. DTO 3HAUUT, YTO MPOUCXOJIUT MEePeKITHoUe-
HME C BJJOXa Ha BBIIOX MO-BPEMEHH.
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NaBneHue Kak (hpa3oBast NEpEMEHHAs

@swp

PRESS

Tpurrep no-naBnenuto (pressure-trigger). [laneHue nasme-
HUSI B JIbIXaTEIbHOM KOHTYPE MOXET HCMOJIb30BaThCs Kak
CHUTHAJI [/l BKJIFOYEHHS! almnapaTHOro BoXa B OTBET HA [ibl-
XaTeJbHYI0 NOMNbITKY NauueHTa. [7s1 3Toro akTuBMpyeTrcs
TPUTTEP MO-JABJICHUIO U YCTAHABIUBAETCS 4YyBCTBUTEIIb-
HOCTb Tpurrepa (Hampumep S5moOap). [laipeHT HaumMHaer
BJIOX, U IaBJICHUE B JIbIXaTeJIbHOM KOHTYpe cHIKaeTcsl. Kak
TOJIbKO JIABJIEHHE CHU3UTCSI Ha YCTAHOBJIEHHYIO BEJIMUMHY
(5m0ap), annapaT BKJIFOUUT BJIOX.

[Tepexntouenne Ha BbIOX MO-faBieHUIO (pressure-cycling).
JlocTikeHne TpeNrCaHHOrO JIABJICHUSI MOXKET HCIIOJB30-
BaThCS KaK CUTHAJ TIEPEKJIFOUEHNSI C BI0XA HA BBIIOX.

061bEM Kak (pa3oBasi epeMeHHast

|VCV volume—cycling|

I'IepeKn toO4eHMne Ha BblAOX

/\ no-obbemy (volume-cycling).

T O6BEM ncnonb3yeTcs kak
F |_> ...... cUrHan nepeksiYeHns ¢ Baoxa
- Ha BbIOOX.
/ Korga naumeHTy goctaBneH
npeanMcaHHbIN OblXaTerbHbIN

006béM, annapar
OCTaHaBnMBaeT NOTOK U
OTKPbIBAET KnanaH Bblaoxa.

t

Tpurrep, padoTaroiuii no-oobemy (volume-trigger). Hekoropsle nepu-
aTpuyeckue M HeoHartasbHble anmaparbl UBJI umeror volume-trigger.
DTO ONpaBjlaHO TEM, YTO y A€TEN [0 rofia HEPEAKO HAOJIIOAIOTCS [IBU-
>KEHUs TUNA «B3JparuBaHus». [Ipu aToM BO3MOXKHO cpadaTbIBaHUE TPU-
ITEPOB «IO-JABJICHUIO» UM «I0-MOTOKY». Ho aT0 noxHoe Tpurnposa-
Hue. Mcnonb3oBanue Tpurrepa, paboTaroLIEro Mo-00beMy, MO3BOJISIET
PELINTb 3Ty NPOOsIEMy.
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Motok Kak (ha3oBas nepeMeHHast

FLOW-TRIGGER

Tpurrep no-noroky (flow-trigger). I3menenne noroka
MOYKET MCMOJIb30BAThCSl KaK CUTHAN Ul BKIIFOUYEHUS
anmapaTHoro BOXa B OTBET Ha [IbIXaTEJIbHYIO MOMbIT-
Ky nauuenTa. Korja nauyeHT HauMHaeT BAOX, annapar
PEruCTpUpyeT MOTOK, HANpPABJIEHHbIA B JIETKKWE Maly-
eHra. Korja BenmmumHa noToka, co3faBaemasi BIOXOM
MAUEHTA IOCTUrAeT LIEIEBOr0 3HAUYEHUs!, BKIIFOUAETCS
anmnapaTtHbIi BOX.

[aBneHve nogaepxkm A
P support pressure no-notoky (flow-cycling).

I'IepeKn ro4eHne Ha BblgoX

CHWXKeHne nNoToka Ha BOOXe
MOXET NCMNOoJIb30BaTbCA KakK

CuUrHarn angd nepeknyeHns
C BAOXa Ha BblOOX.

F OT0T cnocob nepeksiYeHns ¢
BAOXa Ha BbIJOX MCMOMNb3yeTcs
HORCRNEPEKTOUCHNA B pexume Pressure Support
250 no MoToKy by
I T T T Ventilation (PSV). B aTtom

t pexvMe Bpay ycTaHaBMnMBaeT
JaBrieHne noaaepkKu.

[ns Toro, 4Tobbl BbIMOMHUTL
3afadvy annapart Co34aéT NoTok.

BIIOX B 9TOM PEKUME HAYNHACTCA C MAKCUMAJIBHOI'O MOTOKA, U N0 MEPE
3allOJIHCHUSA pCCHI/IpaTOpHOﬁ CHUCTEMbI INIAUMCHTA IIOTOK CHMXKACTCA.
Benuuuna noroka 3a1a€TCA HE B JIMTPAX B MUHYTY, a B IPOUEHTAX OT

MaKCUMaJIbHOI'O

3HaueHusi. Kak TOJBLKO MOTOK CHU3WUIICS 10 1IEeJIEBOIro

SHAYCHMS, armiapaT OCTAaHOBUT BJIOX U OTKPOCT KJIallaH BbIJIOXA.
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Il - 11 Tpurrep (trigger) c yero HauMHaeTcAa BOOX

* Kpatko: lNepBas dasa gbixaTtensHOro uukna — ato
TpurrnpoBaHue (trigger, triggering). MNporpamma, BKro4ato-
wasa sBaox — ato Tpurrep (Trigger). CurHanom Ans BKAOYe-
HUSA BOOXa MOXET ObITb NN Bpems, unu nobon 13 napame-
TPOB MOHUTOPUWHra nauueHTa yKasblBaloWWiA, YTO NauneHT
HauynHaeT BOox. Ecnn Tpurrep paboTtaeT no-BpemeHn — 310
npuHyauTensHoe Havano Bgoxa (machine trigger). Ecnv onsa BknoyeHns
BAOXa MCMOMb3yeTcs fobon N3 napameTpoB NaLMeHTa yKa3bliBaloLWniA, YTO
NauMeHT Ha4YMHaeT BOOX — 3TO BAOX MHULMUPOBAHHbLIN (TPUITUPOBAHHbIN)
nauneHToMm (patient trigger).

TRIGGER

* Mopgpo6GHo:

1) Machine trigger Tpurrep cpabarbiBaroLMii NO-Bpe-
MEHU MMEeT /jBa PABHOLCHHbIX Ha3BaHUs «time-trigger»
n «machine trigger». [Ipu HacTpoiike MPUHYAUTENbHbIX
BoxoB B pexxuMax CMV u IMV cospaeTcsi BpemeHHast
pa3buBKa M cTporoe pacnucanue, korfa anmapat WIBJI
JIOJDKEH HauyuMHaThb ouepefHoil Brox. TepmuH «machine trigger» wuc-
NOJIb3YEeTCsl MOTOMY, YTO B IAaHHOM CJly4yae aKTMBHOCTb MallMeHTa, U
OTCYTCTBHUE JbIXaTEIbHONM aKTMBHOCTHA HUKAaK HE BIMSIOT HA TO, KOIAa
annapat MBJI Bbmosnut Brox. TpurupoBanue Baoxa Mo-BpeMEHU UC-
NOJIb3YETCsl Y PEIaKCUPOBAHHbBIX MALMEHTOB BO BPEMSI ONepaluu U Hap-
KO3a, IPY IITyOOKOW Ceflay WM, KOT/ja AbIXaTeNbHAsl aKTUBHOCTb OT-
CYTCTBYET U3-3a TSXKECTU COCTOSIHUS MALEHTA.

\\\ 2) Patient trigger Tpurrep cpabaTbiBarolMii B OTBET

© Ha VMHCMMPATOPHYIO TMOMBITKY MalieHTa Ha3blBacTCs
«patient-trigger». Havano Bpgoxa anmapat VIBJI pomken

| mouyBcTBOBaTh. Ammapar VIBJI ynaBimBaeT BOX Maiy-
€HTa C TOMOILBIO JaTYNKOB-CEHCOPOB. CaMblil JIpeBHUI
patient-trigger — 3TO Tpurrep, cpadbaTbIBAIOUMIA MO-JABJICHUIO MO-aH-
rIMiAcKu pressure-trigger. Korja nauyeHT HauMHaeT BAOX, OH HAUMHAET
BTSATMBATh B ce0s1 BO3AYX U3 IbIXaTEIbHOrO KOHTYpa. [laBieHue B fbixa-
TEJIbHOM KOHTYPE MajIaeT, 3TO NaJieHNE IaBJICHUs] PETUCTPUPYET JaTUMK.
HanGonee 4yBCTBUTEIbHBII U3 LIMPOKO PACIPOCTPAHEHHBIX, — 3TO TPU-
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rrep, cpabaTbIBalOLMil MO-NMOTOKY, no-anrauiicku flow-trigger. Korga
MAaUYEeHT HAUMHAET BTATUBATH B CE0s1 BO3MYX, IATUYMK MOTOKA PErMCTPHU-
pYyeT NOTOK, HAMPaBJICHHbI U3 KOHTYpa K nayveHty. B mobom ciyuae,
ecyim anmnapat MBJI yyBcTByeT BIOX MayueHTa, BKIFOYAETCS BIIOX.

Hacrpoiika 4yBCTBUTEIBLHOCTU TpUrTepa. BBINOMHAETCS MHAUBUALY AJlb-
HO. Tpurrep O/KEH TOYHO yJIABIMBAThH HAYaJIO BIOXA MAUMEHTA.

Ecan yyBcTBUTENBHOCTH TpUITEpa N30BITOYHA anmnapar OyJeT HAYMHATh
BIOX B OTBET Ha KOJieOaHMs BO3[yXa B KOHTYPE HE CBSI3aHHBIE C BJIO-
XOM NaUMEHTA, HAllpUMEP MKaHUE WJIM IBUXKEHME MalUeHTa. JTO JIOXK-
HOE€ TPUITUPOBaHUE. TEepMUH «aBTOTPUITUPOBAHUE» UCTIOJB3YIOT KO
JIO>KHOE TPUITUPOBAHKE MTPUOOPETAET PUTMUYECKYIO TIOBTOPSIEMOCTD 1
cBsi3aHO ¢ padoroi anmapaTta MBJI niam olumOo4HbIMU HACTPONKaMU pe-
>KMMa BEHTWJISIUMA Y HEONPABAAHHO BBICOKON 4yBCTBUTEIBHOCTBIO TPU-
rrepa. ABTOTPUITUPOBAHNE — 3TO BAPUAHT JIOXKHOT'O TPUITUPOBAHUSI.

Ecnn uyBCTBUTENBLHOCTH TpUITEepa HEJOCTaTOYHA ammapaTr He OyieT
yJIaBIMBaTh YacTh BIOXOB maiuenTa. Annapat MBJI 6ynet nponyckatb
aTu BAoxu. Eciu paGoTaeT Tpurrep no-AaBie€HUIO, TO YYBCTBUTEJb-
HOCTb TpuUrrepa ycranasiauaeTcs B cM H20 nimm munmmbapax (m6ap).
IMunm6ap=0,9806379 cm BogHOro ctonba. 115t npakTUKK — 3TO OJIHO U
TO %e. Ecnu paboTtaeTt Tpurrep no-noToky, TO 4yBCTBUTEILHOCTb TPUT-
repa yCTaHaBJIMBAETCS B JIMTPAX B MUHYTY (JI/MUH).

3) ABa Tpurrepa MoryT ObITb AKTUBMPOBaHbI
OJJTHOBPEMEHHO. DTa OMUUsSl MCMOJb3YyeTCs, KOr-
na Mbl oxupaem, yto annapat WMBJI nopxsaTtur
B/IOX TAl[MeHTa B OTBET Ha cpabaThbIBaHUE UYB-

)
K\\

PATIENT
TRIGGER

CTBUTEJILHOIO TPUITEPA, HO €CJIU 3TOrO HE MPOu-
3001eT, cpaboTaeT Oosiee NpPOCTOM TpUrrep. 3aech padOTAET MPUHLIMIL:
«Come first — served first». 9to 3HauuT, yro annapat MIBJI HauHeT Brox
B OTBET Ha cpadaTbIBaHue JI0OOr0 U3 aKTMBUPOBAHHBIX TpUrTepoB. (Kak
B PECTOpaHE, — IEPBBIM 00CITY>KMBAIOT TOT'O, KTO NEPBBIM CIENAJ 3aKa3.)

B pexumax npunygurenbHoit BeHTHIsIMM (CMV) Ha COBpeMEHHBIX
annapatax MBJI, o06bluHO, O yMOJYaHUIO, paOOTAOT [IBA TpPUITEPA
1) Tpurrep paGoTarouii no-BpeMeHu (time-trigger, oH ke machine
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trigger) u 2) mo060i U3 TPUITEPOB OTKJIMKAIOLIMIACS HA BIOX MaLUEH-
Ta. [Jns time-trigger co3paeTcsl BpeMeHHasl pa30MBKA U €CJIM MalUeHT
HE MHULMUPYET BHOX, ammnapaT MBJI penaer Brox no pacnucanuto. Ile-
pen «BIOXOM-MO-PACIUCAHUIO» BbIJIENSIETCS] «BPEMEHHOE OKHO», KOIjia
MOXKeT cpaboTaTh patient-trigger. Eciu B TeueHue 3TOro BpEMEHHOro
OKHa MalMeHT MHULMUPYET BJIOX, time-trigger nmponyckaeT cBoi xof. Te
NPUHYUTENbHbIE BJOXU, KOTOPbIE MHULMUPYIOTCS MAUUEHTOM B 3TUX
pexxumax (CMV) HazbiBaroTCsi «assisted» WM «BCIIOMOTaTEIbHBIE» .
Oror BapuanT CMV uacto HasbiBatoT Assist-Control (Assisted-Control
Mechanical Ventilation).

B pexxumax IMV npunyaurensHblie Baoxu (mandatory) BbINOJHSIIOTCS
CTPOro MO PACHUCAHUIO U BKIIOYAIOTCS C MOMOLBIO time-trigger. CrioH-
TaHHbIE BJIOXU (Spontaneous) NPOMCXOAAT B MHTEPBAJIaX MEXK/Y NPUHY-
JIMTEJIbHLIMU U BKJIFOUAIOTCSI C TIOMOILIBIO patient-trigger.

B pexxumax SIMV 1151 npuHyAUTENBHBIX BAOXOB UCTIONB3YIOTCS [IBA TPU-
rrepa time-trigger u patient-trigger. Eciiu B 3TuX pexkumax npuHyuTe b-
HBIN BJJOX COCTOSUICSI O-BPEMEHM OH Ha3bIBAaeTCsl «mandatory» a ecim
VHALMMPOBAH C OMOLLBIO patient-trigger oH Ha3biBaeTcsl «synchronized»
WA CUHXPOHW3UPOBAHHBIN. [1119 npuHynTenbHbIX BAOXOB B SIMV Bcé
Takke Kak B Assist-Control. CnoHTaHHblE BOXM (Spontaneous) Ipo-
UCXOJST B MHTEpPBajax MEXAy NPUHYAUTEIbHBIMU M BKIIIOYAKOTCS C
nomolplo patient-trigger. B pexxumax SIMV cnoxnee BpemeHHas pas-
ouBka. VIHTepBasbl (BpEMEHHbIE OKHA) BbIIEJICHHBIE [JIsI IPUHYUTE b~
HbIX-CUHXPOHU3UPOBAHHbIX W JIJIs1 CMOHTAHHBIX BJOXOB YEPENyHOTCS.
Ecnu patient-trigger JJOBUT BOX MAalMEHTA B «MPUHYAUTETHLHOM» OKHE,
anmapat VIBJI BkiroyaeT NpuHyAUTEIbHBIA-CUHXPOHU3UPOBAHHBII BJIOX.
Ecnu patient-trigger TOBUT BIOX NAalMEHTA B «CIIOHTAHHOM» OKHE, amma-
pat MBJI BkitOYaeT Nojiep>KKy CIOHTAHHOTO BIOXA.

JIBa Tpurrepa B pexkumax CIIOHTaHHOW BeHTUsumu. [TIocTosHHO akTu-
BMPOBaHbI /IBa patient-trigger. TOT TpUrrep KOTOpPbIi YJIOBUII BAOX Naly-
€HTAa BKJIIOYAET anmnapaTHYo NMOAAEPXKKY CIIOHTAHHOI'O BIOXA.

4) Npyrue tpurrepsl. JIto6ass MOHUTOPUHIOBAsl CUCTEMa PaCMO3HAIO-
1asi BIOX MaUEeHTa, C TEXHUYECKOUN TOUKU 3PEHUs, MOXKET ObITh UCTIOJb-
30BaHa JIyisi TPUTTUPOBAHMS anmapaTHOro Boxa. CUrHas ¢ BHY TPUIHAIIE-
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BOJIHOTO JlaTuMka faBjieHusi. CUrHas MojiydyaeMblil 3a CUET M3MEHEHUS
uMIeaHca (3JeKTPUYECKOrO0 CONPOTUBIIEHNS) TPYIHOM KIIETKU MPU Ha-
yajie BJI0OXa, Mbe303JIEKTPUUYECKUI IATUMK CHOCOOHBIN MOYYyBCTBOBATH
JIBUXKEHUE JIbIXaTEJIbHON MYCKYJIATyPhl U T.JI.

Volume trigger — Tpurrep cpabaTbiBaeT Ha MPOXOXK/CHUE 3aJaHHOTO
00bEMa B JbIXaTenbHble MyTH nagvenTta. (Mcnonbw3yercst Ha anmapate
Driger Babylog, ceHcop paTuuka pacnoJsiaraetcsi MaKCUMasbHO OJIM3KO K
IbIXaTeJIbHbIM MyTsIM natyeHTa. [Io MHeHMIO KOHCTPYKTOPOB anmapara,
Tako¥ cnoco0 MO3BOJISIET NOOUTHCS HarbosIee YETKOI paboThl Tpurrepa).

NAVA. ®dupma «MAQET» Ha annapare MBJI Servo-1 Bbimyckaet Tpu-
ITEPHYIO CUCTEMY, KOTOpasl yJIaBIMBAET HEPBHbIA UMITYJIbC, NPOXOAS-
i o auadparmManbHOMY HepBY K auadparme. [aTunk-37eKTpoy 3a-
KJIIOYEH B CTEHKE YKEJY/IOUHOI'O 30H/Ja M COEIMHEH TOHKUM MPOBOJOM
¢ 0nokom ynpasnenus annapata VIBJI. Takum o6pa3om, anmapar UBJI
HAUMHAET BJIOX B OTBET HA CUTHAJI, UCXOMISILLIMI HEMOCPEICTBEHHO U3 Jbl-
XaTeJIbHOTO HeHTpa. Takoi cnocod No3BOJSIET TOOUTHCSI MAKCUMAITLHOMN
cuHXpoHu3auuu annapata MBJI ¢ naumeHToOM, MOCKOJBbKY BCE OCTallb-
HbI€ TPUITEPbl CPadATHIBAIOT B OTBET HA COKpAILEHUE [IbIXAaTEJIbHOMN
Mmyckynatypsl. [Jannas cuctema HasbiBaeTcsi NAVA (Neurally Adjusted
Ventilatory Assist). K coxaneHnto 310 JOMONHUTEIbHAS ONMUUS, KOTO-
pasi MOBbILIAET CTOMMOCTbD ammnapara.
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Il - 12 NlumuT (limit) ewé ogHa cpasoBas nepemeHHas

* Kpatko: Jlumut (limit) nepesoaunTca «npegen». Onuns « IMMUT»
yCTaHaBnMBaeT MaKCUMarbHY0 BENMYMHY napameTpa BO Bpems
Booxa. Limit variable — napameTtp c yctaHaBnMBaemMon makcu-
MaribHOWM BENMYMHOWN BO BpeMs BAOXa. ATUMU napaMmeTpaMmu MoryT BbiTb
OaBrneHune, NoToK 1 06bEM. [locne AoCTUKEHNA NPeAEenbHOrO YCTaHOBMEH-
HOro 3Ha4YeHns BAOX MPOAOIHKaeTCs.

*Nogpo6bHo: Camoe raBHOE INIOMHUTB, YTO OIIIUA IMMUT HE OCTAaHABJIN-

BaeT BJIOX.

npegen notonok limit

ynpasnsemas
nepemeHHas

Bpems

Bpems He BXoguT B rpymnimy
YCTaHOBJIEH NIPEJEII.

napameTpoB

npepen notonok limit

ynpasndaemas
nepemeHHasA

orpaHunyeHue

Nno BpeMeHu

Bpems

[Toxoxke Ha orpaHnyeHue ckopocTtu. Korjga Bogurens BUAUT
TaKOH 3HAaK, OH HE NPeKpallaeT IBMXKEHUSI, HO TOHUMAET, YTO
nBUraThes opictpee 60 KM B yac 3anpelieHo.

Mpegen (limit) noxox Ha
MOTOJSIOK B KOPUZO0PE: MOXHO
GeraTtb 1 Npbiratb Kak Xo4elLlb,
HO He BhbILLIE MOTOfKa. ATO
3HaAYUT, HaNpUMep, YTo ecnu
yCTaHOBIIEH pressure limit,
BOOX OyOeT npogormkaTbes
yCTaHOBMEHHOE BPEMSI, HO
OaBreHvne BAOXa He NPeBbICUT
YCTaAHOBMEHHYHO BEMUUMHY.

Il KOTOPBIX MOZKET ObITh

Bpemsa gBmxeTcsa no ocm «X».
Ecnun BBECTU OrpaHnyeHne
Nno BPEMEHM 3TO NPUBEOET K
TOMY, YTO BAOX OCTaHOBUTCH.
OctaHoBKa BOoxa 1
nepekstyeHne ¢ Booxa Ha
BblOX — 3TO TPETbA (hasza
OblXaTenbHOro LMKNa,
KOTOpas HasblBaeTCs «cycley.
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1. Pressure limit Orpanuuenue Broxa no-gasienuto (pressure limit) —
9TO YaCTO BCTpevaroLuiics TepMuH. ONLys «OrpaHuyeHue BoXa No-/1as-
JIEHUI0» MOXET ObITb 00O3HaueHa Kak «pressure limited ventilation
(PLV)». Ha3anme He Mmensier cytu. IIpexpe Bcero, mo00il pexxum
WBIJI ynpaBnisiemMblil O-IABIEHUIO SBJSIETCS PEXXMMOM C OrPaHUYEHUEM
MO-/JaBJIEHUI0. DTO €CTECTBEHHO, U caMO co0oi pazymeercs. Eciu anma-
paty MIBJI npeanucaHo BBINOJHATB BIOX, MOAAECP>KUBAsA ONPEAEIEHHOE
JlaBJIEHUEe, amnmnapaT He BbIAIET 3a rpaHulbl npegnucadHoro. Iloatomy
PCV u PSV — s1o Bcerga PLV. Ecau Bbl rae-to BctpetuTe «Pressure
Control Pressure Limited Ventilation» He BOJHY#TECh, 3TO 6AaHAJILHOCTD,
1 MO-JIPyroMy He ObIBaer.

Pressure limit B pexkumax ¢ nBoiiHbIM ynpaBnenuem (Dual Control). K
atum pexkumam otHocsiT PRVC, VG, APV, ASV, VS. O6uwii cmbica, B
TOM, YTO MHTEJUIEKTYyalbHas mporpamma anmnapara VIBJI nposopuT naum-
enty MBJI ynpaBasieMyto no-fgaBjieHuto, pu 3ToM Ledib annapata UBJT,
JIOCTaBJISATh MAUMEHTY ONpeJesIeHHbIN IbIXaTeNbHblil 00bEM. Ecim y ma-
gueHTa Oy[eT CHUXKAThCA KOMIuTaiHe, HO anmapat MBJI, ctpemsicb BO
YTO Obl TO HU CTAJIO JIOCTaBUTb LEJIEBOI JbIXaTEIbHbIA OOBEM IOMAET
10 YPOBHs pressure limit jaHHast ONLKMsE HE MO3BOJIUT JIaJibllie NOJIHUMATh
JIaBJIEHNE B JIbIXaTeJbHbIX MyTsX. [Ipn saTom ymubni anmapat MBJI Hau-
HET BbIJIaBaTh COOOLLIEHNE, O TOM, YTO €My HE YAAETCs JOCTaBUTh LeJe-
BOI1 /IbIXaTeNbHbIN 1 MUHYTHbIN 00bEM. Hanpumep: «Tidal volume is not
delivered» — He ypaeTcsi JOCTaBUTh LIEJEBON JIbIXaTebHbI 00bEM. Ho
vaie annapaT MBJI nakonnuen: «Low tidal volume» — HU3KuUI AbIxa-
TeJIbHBIN 00BEM MM «Low minute volume» — HU3KUII MUHYTHBI OOBEM.

Pressure limit B pexxumax ynpaBisieMbIX 10-00beMy . TOT BapuanT CMV
oTHocuTcs K rpynne pexkumos Dual Control Within a Breath. ITpencras-
neH Ha anmmapatax MBJI ¢upm Driger u General Electric. Hanomuanm,
cnoco0 ymnpasiieHusi BIoxoMm Volume control oGecrneunBaeT H0OCTaBKy
NPENUCAHHOrO IbIXaTebHOro o0béMa. [ anmapara MBJI npixaTesns-
HbI 00BEM — 3TO 1eJTb (target). [laBneHue B IbIXaTeIbHbIX My TSAX 3aBUCUT
OT CONMPOTHUBJIEHUS MOTOKY (resistance) u nopaTiaMeocTu (compliance), a
00BEM — 3TO Npou3BeieHne NoToka Ha Bpemsi. Anmnapaty MBJI nocrasine-
Ha 3a/]aya: JOCTaBUTh JibIXaTeJbHbI 00BEM, He peBbiias Pressure limit.
EpuHCTBEHHOE pellieHne — YMEHBIIUTh NOTOK U YBEJIMYUThb MIOTOKOBOE
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Bpems Bfoxa. B pe3ynbraTe, cOKpaljaeTcsi MHCIMpPAaTOpHasl naysa, HO
BpeMsl BlIoXa He MeHsieTcsl. [IbIxaTebHbIil 0O0BEM HE MEHSIETCSl, Ha CXeMe
3TO IUIOLA/b MOJT KPUBOM NoToKa, S1=S2.

P|  vHcnupatopHas NHCTMpaTopHas
rnaysa  nuKoBoe [jaBreHue yme?—ﬂgﬁn —
—>| ___Baoxa-PIP o Pmax
(Pressure Iimit)@
paenenme Yo __ Ll ___ 2 T 0 ~

nnaTto

! -

> T A
BpemMa Boxa Bpem4a Bblaoxa Bpems Baoxa

Hé N3MEHUIT0Cb

ONNTENbHOCTb AbIXaTeNbHOro Unkna

00bEM BOXa

FA G He U3MEeHUncs

MOTOK BOOXa 81 = Sz
S1 S
[
= t
NOTOKOBOE I'IOTOKOBoe
Bpems Boxa Bpems BAoxa

YBENMYUNOCb

LN N

EcTb HECKONBKO Xy/IINIA BApUAHT 3TOW OMLMHU, KOTja MOTOK «CPe3aeT-
Cs» HO MOTOKOBOE BpPEMs BJIOXa HE YBEJIMYMBAETCS, PU 3TOM YMEHb-
IaeTcs AbIXaTeNbHbII 00BbEM, a JIMTEILHOCTDL BOXa HE MEHSETCS Ha
anmnapartax GE.

vh
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PA

NHCNMpaTopHas MHCNnpaTopHasa

naysa  nuKoBOE JaBNneHue naysa
BaoXa - PIP He yMeHbLUMach

=== Pmax
[1aBREHNe (Pressure Iimit)@

nnato /L —

FA

BPENIS qu%@ BPEMS BbIIOXa > BPEMS Bno%@
HE U3MEHMIOCh

OJTMTENBHOCTL AbIXaTeNbHOro Lnkna

00bEM BAOXa

G YMEHbLLNNCS

VA

MOTOK BOOXa S > S
. @ /_\ 1 2
= 8

):{> t
MOTOKOBOE NOTOKOBOE
Bpem4dA Booxa BpemMs BAOxa

HEe U3MEHUIT0Cb
00bEM BAOXa

YMEHbLUUNCA

N\ ~

2. Volume limit Drot TepMiH 5K30THYECKMIT M MAJIO KTO €r0 BCTPETUT.
TepMuH UCTIONB3YETCs /1711 ONMUCAHUST PEXKUMOB YIIPABJISIEMBIX MO-00be-
My, C IEPEKJIFOYEHUEM C BJI0OXA HA BBIJIOX MMO-BPEMEHU. DTO 3HAYUT, YTO
IbIXaTeNIbHbI 00BbEM 10CTABJIEH, NOTOK OCTAHOBWICSI, HO BPeMsl BJOXa
NPOJOJIKAETCS 10 TEX MOP, TOKA HE OTKPOETCs KJlanaH Bbijoxa. Ha rpa-
¢uke o0beMa Mbl BUUM, KaK OOBEM JIOCTUTaeT LIEJIEBOrO 3HAYEHUS U
BBIXOJIUT HA MJIATO. DTO MJIATO IEPXKUTCS 10 KOHLA Boxa. [1nato Ha kpu-
BOI 00bEMa MO BPEMEHU COBNAJIAET, C MHCIMPATOPHON Nay30i, C MJIaTo
Ha KPUBOY JJABJIEHKS U MTOJIHOM OCTAHOBKOW MMOTOKA.

3. Flow limit DtoT TepMuH mouTu HurNe HE BCTpEYaeTCss U OOBIYHO
otHocutes K UBJI ynpasiisieMoil 10-00beMy € IOCTOSTHHBIM IIOTOKOM.
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Il - 13 NepekntoyeHune ¢ Baoxa Ha Bbiaox «Cycle»*

* KpaTtko: lNporpamma, BbINOMHSIOWAA NEPEKNOYEHe C BAOXa
Ha BblgoX no-aHrmunckn — Cycle*. Ecnn 6bl He GbINO nepeknto-
YeHus ¢ Booxa Ha Bblgox (Cycle) Bgox npogommkancs 6bl 4o Tex
nop, noka He BblkNtoyat annapat VIBJ1. BoamoxHbl ABa BapuaHTa nepe-
KnoyeHns 1) ynpaenstowen nporpammon annapara VIBJ1 (machine cycling)
2) nHnummnpoBaHHoe naumweHTom (patient cycling). Machine cycling — ato
no-BpemeHn 1 no-obvemy. Patient cycling — aTo no-gaBneHnto 1 No-noToky.

*To cycle means to end inspiration. A cycle variable always ends inspiration. I'ma-
ron cycle 3HaunT npekpatuth Brox. Cycle variable — cieyeT noHMMaTh, Kak ma-

pameTp, npekpaitaromuii Bfox. [Robert L.Chatburn «Fundamentals of Mechanical
Ventilation» p.31]

*Noppo6Ho: 1. Machine cycling AnnapatHoe nepekitoueHre ¢ Boxa
Ha BbIJI0X. BO3MOXHbI iBa BapuaHTa. [10-00bEMY 1 O-BpEMEHM.

|VCV volume—cycling|

/ t

v yesegol 06EM nepektoYeHus

+% " Haevidox '7(’ -
/‘ e

t

[To-06béMy — kak Tosbko anmapat MBJI noctaBui fabixaTebHbI 00b-
€M, HQUMHAETCS BbIIOX.

[To-BpemeHu nepektoueHre Ha OCHOBE BPEMEHHOI pa30UBKHU — UCTEKIIO
BpeMsl BIoXa U HauMHaeTcs BbIIoX. TepMuH «machine cycling» ucnodsb-
3yeTCsl IOTOMY , UTO U IPY NEPEKITIOUEHNY T0-00BEMY U ITPU NEPEKITIOYE-
HWMU MO-BPEMEHU aKTHBHOCTb MalMEHTA, UM OTCYTCTBUE JIbIXaTEIbLHON
aKTMBHOCTHM HMKAK HE BJMSIOT Ha To, korja anmapat MBJI BeimoaHuT
NEePEKJIFOUYEHUE C BIOXA Ha BbIJOX.
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nepeknioyeHne no BpemeHu (time-cycling)

/

P /

F | nocmostmeid *
nomoxk

l -

-

Bpems
BpoXa

A

__BpemA t

=3 e
BAOXa

2. Patient cycling INauyenT vHUIMUPYET TIEpPeKIIFOUYEHNE C BOXa Ha
BbIjoX. Patient cycling — MokeT ObITb WM NO-AABJIEHUIO, UJIU TTO-MIOTOKY .

Ecmm ucnonb3yercs nEpekitoYeHne C BOXa Ha BBIIOX IO-JIABJICHHUIO,
TO, KaK TOJIbKO JIaBJIEHUE B AbIXATEJbHBIX MyTSX JOCTUIHET OPOrOBOIO
3HaveHus, ammapat MBJI npekpatut Box u HauHeT BbIoX. Kak Toub-
KO TNAIMEHT HAYMHACT BbIIbIXaTh WM OKAa3bIBAThb CONPOTHBIICHUE Aallla-

| pressure-cycling |

P uenegoe 0assieHue nepekJiro4vyeHuA

v

paTHOMY BJIOXY JIaBJieHVE
B [IbIXaTeJbHOM KOHTYype
noBbiaercs. [loBbiieHne
JIABJICHUsI B KOHTYpE JIO M0-
POTrOBOrO 3HAYECHUSI— 3TO
NpUKa3 OCTAaHOBUTBL BJIOX
U OTKPBITh KJIAMaH BbIIO-
Xa. DTOT Croco® ceroiHs
BCTPEUaeTCsl Ha CaMbIX
npoctbix amnaparax VMBJI
A OTIAMYAETCS OOJBIION
HECTAOMIIBHOCTBIO.
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P [laB/eHve NoaaePXKKM

support pressure

nopor nepeknryeHna

t

[Ipu nepeximroueHnn ¢ BIoxa Ha BbIIox no-notoky anmnapat MBJI npekpa-
LIAET BJOX, KOIJIa NOTOK CHUXKAETCS MO OTHOLLIEHUIO K MAKCUMAJIbHOMY JI0
LeneBoro 3HauyeHus. [lopor nepekioyeHust Mo-nmoToKy yCTaHABIMBACTCS
B MPOLEHTAX OT MAKCUMaJIbHOr0. OOBIMHO NMOPOr NEPEKIIFOYEHNS HA BbI-
10X 10 YMOJT4aHuto 25% , HO Ha Bcex coBpeMeHHbIx anmnaparax BJI npen-
YCMOTpEHA PEryJIMpoBKa NEPEKIIOUEHNS TO-MOTOKY . OYEBUHO, YTO NPU
MEePEKII0YEHNN NO-MoToKYy armmnapat VIBJI pearnpyer Ha BbIIoX nauueHTa.
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Il - 14 Bbigox oguHakoB ana Bcex pexumon UBJI1

O MHAKOBbIV BblAOX B Pa3HbIX pexxkumax VBJ1

%9% vev PCV
/\_\' - S \ (—\‘\... -
F NOCMOAHHbIU Hucxo0auwut

nomok

—

o
NN CN LN

BeIox HaumHaeTcs, KOTZia YIpaB/IsAoNias IporpaMMa OCTaHAaB/IMBAET
IIOTOK HAIPaBJICHHBIVI B JIbIXaTe/IbHbIe IMYTY IAlJMEHTa M OTKPbIBAeT
KJIallaH BbIJoXa. Beimox mpoucxoaut naccuBHo. [Ipu BeioXe jaBieHne
CHIDKaercs Jjo ypoBHs baseline pressure wium PEEP (aTo cuHOHUMBI).
Ecnu BpeMeHM HEIOCTaTOYHO [IJIsl TIOTHOL[EHHOTO BbIJJOXA, IIOC/Ie KaXK-
JIOTO BJJOXa YaCTh BO3JIyXa OCTAETCs B JIETKMX MAIVIEHTa ¥ POPMUPYeTCs
IOIIO/IHUTENIbHOE JJaB/IeH)E B [bIXaTe/lIbHBIX MYTAX, — 3T0 AyTolI/IKB
(AutoPEEP Intrinsic PEEP). [I1s1 momHOro BeIj0Xa HE0OXOMMO BpeMs
6osee Tpex Tay (IIOCTOSTHHASI BpEMEHMU T).
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Il -15 NAOKB, PEEP, baseline pressure u CPAP

* KpaTtko: MNOKB — 310 nonoxutensHoe gaBreHne KoHLa Bblaoxa.
Anrnurickni Tepmnd PEEP — positive end expiratory pressure.
OTO0 foaBneHve B AblxaTernbHOM KOHTYPE Nocre TOro kak NoTokK Ha
Bbloxe ocTaHoBuncd. 3a Honb B UBJ1 npuHumaeTca atmocdepHoe aaB-
nexve. Ecnu npu Bblaoxe gaBneHne B AblXxaTerbHOM KOHTYPE CHDKaeTCs
00 ypoBHs aTmocdepHoro rosopaT: «NAKB (PEEP) otcytctByet». ZEEP
zero end expiratory pressure HyneBoe AaBneHMe KOHLA Bblgoxa. TepMuH
baseline pressure no cmeicny cootrBetrcTByer PEEP — 310 TOT ypoBeHb
OaBIneHns B AblXaTeNbHbIX NyTSAX, C KOTOPOro HAYMHAETCS BOOX M 3aKaH4u-
BaeTca Bblgox. CPAP constant positive airway pressure (noctosiHHoOe no-
NoXxuTenbHoe AaBneHne B AblxaTernbHbIX NyTaX). C KOHCTPYKTUBHOM TOYKM
3peHusa PEEP, CPAP n baseline pressure, onst annapata VIBJ1 ogHo 1 1o xe.

* Moapo6Ho: Yto Takoe PEEP (positive end expiratory pressure), U st
YEro OHO HYy>KHO?

PEEP (ITIHKB - nonoxuTenbHOE JaBleHWE KOHLA BbIIOXa) ObUIO MpU-
naymaHo fiist 60oprObl ¢ D3I (3KcMpaTOPHOE 3aKPBITUE ABIXATENbHBIX
MyTei) Mo-aHrJIMIACKK Air trapping (JOCIOBHO — BO3/IYIIIHAS JIOBYIIIKA).

Y naumeHTtoB ¢ XOBJ1 (xpoHuyeckas
OOCTpyKTMBHas 6GonesHb nerkux),
unn COPD - chronic obstructive
pulmonary disease, npocBeT GpoH-
XOB YMEHbLUaeTCs 3a C4YeT oTeka
cnusmcton obonoykn. Mpu Bblgoxe
MbILLEYHOE yCuUnmMe [ObIXaTenbHOM
MyCKyrnaTypbl 4epe3 TKaHb Ierkmx
nepegaeTcsd Ha BHELLUHIO CTEHKY
OpoHxa, eLwé 6onbLue ymeHbLuas ero
npocBeT. YacTb BGpPOHXMOr, He ume-
IOLLMX KapKaca M3 XpsiLleBbIX Momny-
Korew, nepexumaeTcs MOMHOCTbIO.
Bosgyx He BblgbixaeTcd, a 3anvpa-
eTcs B Nerkux, Kak rnosyLuke (nNpo-

' nexogut Air trapping). Nocneacteus
t t — HapyLeHuns rasoobmeHa u nepepa-

ctskerue (hyperinflation) aneseon.
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Bbio  3ameyeHo, 4TO  MHAMMCKME
norn u gpyrue cneumanuctbl no Abl-
XaTernbHOM rMMHACTUKE MpU fieveHun
nauneHToB C OpoHXMarnbHOW acTMom
LLMPOKO MPAaKTUKYHOT MeOSIEHHbIN Bbl-
[OX C conpoTuBNEHNEM (Hanpumep C
BOKanu3auuvewn, korga Ha Bblgoxe na-
LUMEHT MOET «U-U-U-U» UNN «Y-Y-Yy-y»,
U1 BblgbIXaeT Yepes TpyoKy, onyLLeH-
Hylo B BoAly). Takum o6Gpasom, BHYTpM
OpoHxmon co3gaertcs AaenexHve, noa-
JepxuBatoLLee nx nNpoxoammocTb. B
coBpeMeHHbIX annapatax VBJ1 PEEP
€030aeTcs C NOMOLLBIO perynmpyemo-
ro UNu Jaxe ynpaensgemMoro KnanaHa
BbloXa.

B panbHenwem BbIACHUIOCH, YTO Y
PEEP moxeT ObITb €Llé ogHO npu-
mMeHeHune: Recruitment (mobunusa-
LMs CnaBLUMXCS anbBeon).

Mpu OPLC (ocTpbli pecnupatopHbI
anctpecc-cuHgpom, ARDS — acute
respiratory distress syndrome) 4actb
anbBeOon HaXoaUTCS B «CIUMLLEMCS»
COCTOSIHUM U HEe y4acTByeT B raso-
obmeHe. OTo cnunaHue npoucxoauT
N3-3a HapyLlEeHNs CBOWCTB J1EroYHO-
ro cypdaktaHTa M naTonornd4eckom
3KCCcydaumM B MPOCBET  anbBeorn.
Recruitment — ato Takon maHeBp
ynpaeneHusa annapatom WBJ1, npu
KOTOPOM 3a CYET MpPaBUNbHOMO MoA-
Oopa naBneHus Ha BOoxe, OJNUTENb-
HOCTM BOoOxa M nosbileHna PEEP
nobuBatoTcs  pacnpaBneHus  Cnvn-
Lumxcs anbBeon. Nocne 3aBepLleHus
Recruitment maneuver (MaHeBp Mo-
ounusaumm anbBeon) Ans nopaep-
aHUs anbBeos&lT B pacrpaBfieHHOM
coctosaHun, WBJT npogomkaetcs ¢
ncnonb3oBaHnem PEEP.
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PEEP nu ®OE

Korpna ucnonsiyercst PEEP ¢pyHkumonanbHas ocraTounas EMKOCTB Jier-
kux yeaunuusaetcsi. [Ipu UBJI Bmecto Tepmuna ®OE 06b1vHO Mcnonb-
3YIOT TEPMUH «KOHEYHbIN 3KCNUpaTOpHbIil 00beM» EEV End-expiratory
volume.
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AyTolIIKB (AutoPEEP Intrinsic PEEP) Bo3HukaeT, korja HaCTpONKu
annapata MBJI (yacTora jpIxanuii, OObEM U IJIUTEIBHOCTb BJIOXA) HE
COOTBETCTBYIOT BO3MOXKHOCTSIM MallM€HTa. B 3TOM ciyyae mauueHT fo
HayvaJjia HOBOT'O BJI0Xa HE yCMEeBAeT BbIIOXHYTh BECh BO3/IyX MpPeMbIIyIe-
ro Baoxa. CoOTBETCTBEHHO JaBJIeHME B KOHLE Bblgoxa (end expiratory
pressure) oKa3bIBaeTCsl 3HAUMTELHO OoJiee positive, YeM XOTesoCh Obl.
Korna copmuposanocs npecrasienne o6 Aytoll[IKB (Auto PEEP,
Intrinsic PEEP wnn iPEEP), norosopuiiuce nop nousituem PEEP nonu-
MaThb TO JIABJICHHUE, KOTOPOE CO3[AaeT B KOHUE Bbijoxa anmnapat UBJI, a
nast o6o3naueHusi cymmapuoro I[1J1KB Beenen Tepmun Total PEEP.

Total PEEP=AutoPEEP+PEEP

AyTolN[KB B aHrnos3bi4HON NUTepatype MOXET ObiTb HAa3BaHO:

Inadvertent PEEP — HenpegHamepeHHoe MOKB,
Intrinsic PEEP — BHyTpeHHee NOKB,
Inherent PEEP — ectectBeHHoe [MOKB,
Endogenous PEEP — aHporeHHoe MNOKB,

Occult PEEP — ckpbiToe MAKB,

Dynamic PEEP — onHamundeckoe MNMOKB.

Ha cospemennsix ammnaparax MIBJI cymecTByeT criequalibHbIi TECT UINA
nporpamma jijisi onpepenenus sennuribl AutoPEEP.

[NI[IKB (PEEP) u3mepstoT B CaHTUMETpPaX BOJHOIO CTOJ0A U B MUII-
Jmbapax. B Hacrosiuee BpeMs CyIIECTBYET OOJbLIOE KOJIUYECTBO
npucnocoOseHnii Ay pecnupatopHoit Tepanuu u cos3fganust PEEP, ve
sprsitowuxcst annapatamu VIBJI (Hanmpumep: fbixaTesibHasi mMacka C
NPY>KUHHBIM KJIAlaHOM).

PEEP — 510 onuus, KoTopast BCTpauBaeTCsl B pa3nuuHble pexxumsl IBJI.

CPAP constant positive airway pressure (IOCTOSIHHOE MOJIOXKUTEIBHOE
llaBJieHUe B fibIXaTesbHbIX MyTsAX). Constant — 3T0 (pU3MYECKUl UK
MaTEeMaTUYECKNUI TEPMUH: «BCETNla OMHAKOBbIN». AnmapaTt VIBJI, Bup-
TYO3HO paboTasi KjanaHamy BOXa M BbIAOXa, MOJJEP>KUBAET B JibIXa-
TEJIbHOM KOHTYp€ NOCTOsIHHOE ofiuHakoBoe faBneHue. Onuust CPAP pa-
00TaeT B COOTBETCTBUM C CUTHAJIAMHU C JJaTUYMKA IABJICHUS.
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Eciu nmaupenT Bapixaet, annapat MBJI goGaBnseT He0OX0quMoe KOJu-
YECTBO BO3/IyXa B [IbIXaTEJbHbI KOHTYP, YTOObI MOJJIEPXKAaTh 1ABJIECHUE
Ha 3aJjaHHOM ypoBHe. [Ipu BbIIOXE, NPUOTKPLIBAETCS KJIalaH BbIJOXA,
YTOOBI BBINYCTUTHb W3 JIBIXaTEJIBHOIO KOHTYpa M30BITOYHBIA BO3JYX.
[TpuHumn co3panuss PEEP n CPAP ¢ KOHCTPYKTMBHOI TOYKM 3PEHUS
OUH U TOT Xe. YacTo Ha maHesnu ynpasseHus annaparta MIBJI namuca-
Ho PEEP/CPAP. Ecau equncTBeHHo 3agaueit anmapata MIBJI ocraercs
Nojjiep>KaHre MOCTOSIHHOTO JIABJIEHUS B JbIXaTE€JbHOM KOHTYpE — 3TO
CPAP. Ecnu annapat MBJI coBepiiaeT BoXu NOBbIIIAs JaBJICHUE B JIbI-
XaTeJIbHOM KOHTYpPE WM JIOCTaBJsisl 00bEM nauueHTy — 310 PEEP nnm
baseline pressure.
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Il -16 OTanHbIW 3ANUKPU3 NN NOYYBCTBYUTE
pa3Huuy mexay ¢a3oBbIMU U ynpaBnsieMbIMU
nepeMeHHbIMU

B 3aBucHMMOCTM OT TOr0 KaKMMM IPOrpaMMaMy UCTIONb3YIOTCS Tapame-
TPbL: BpeMsl, OTOK, JlaBleHre U 00BbEM, 3T MapaMeTpbl Ha3bIBAIOTCS
ynpasiisieMbIMA NiepeMeHHbIMU (1porpamma «Control») unu ga3zoBbiMU
nepeMeHHbIMU (nporpammbl «Trigger», «Cycle» n «Limit»). ITporpam-
Ma «Limit» He MOXeT ucnosb3oBath BpeMs. [Iporpamma «Baseline» uc-
MOJIb3YET TOJILKO JIaBJIEHKE.

B 3aBucrMOCTHM OT TOrO KaKMMU IPOrpaMMaMy UCTIOJIb3YIOTCS Tapame-
TPbL: BPeMs, NOTOK, AaBreHne U o6bEém, 5TU MapaMeTphbl HA3bIBAIOTCS
yNpaBJsieMbIMA NIEPEMEHHbIMU (ITporpamMmMa «Control») i a3oBbIMU
nepeMeHHbIMU (Tporpammsbl «Trigger», «Cycle» u «Limit»). IIporpamma
«Limit» He MoOXeT ucnosib3oBaTh Bpemsi. [Iporpamma «Baseline» uc-
MOJIB3YET TOJBKO AaBrneHue.

[Mporpammbl nnu nornyeckue cxemol «Trigger» n «Cycle» @

NCMOnb3yT BpeMsi, NOTOK, AaBrieHWe U 06 bLEM Kak curHarn K AenUcTBuio.
3TO MPOIrPAMMBI-MEPEKITIOYATEN.

[Mporpammbl nnu nornyeckne cxembl «Limit» @ " «Baseline»@

obecneumBaloT cobnogeHne 3agaHHbIX rpaHnL,
OTO MPOIrPAMMBbI-MOrPAHUYHUKN.

lMporpamma «Control» @ yrnpasnstoLias B4OXOM UCNONb3yeT BpeMs,

MOTOK, AaBlieHUe Ui o6 bLEM Kak CpeacTBO AN AOCTUXKEHNS
noctasneHHon uenn. 3TO NMPOIMPAMMA-UCIIONTHATEJb BkntovaeTtcs
korga cpaboTtaet «Trigger» v BbikntoyaeTcsa nporpammon «Cycley.
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Bbigox MPOUCXOAMUT NnaccuBHO. HaunHaeTcs, korga cpaboTaeT

nporpamma «Cycle» n npogomkaeTcago Tex Nop noka He cpabortaet
«Trigger».

[asneHuve B koHTYpe annapata VBJ1 Ha BblgoXe CHWXaeTcs 4O YPOBHS

«Baseline» @

ATanHbIN 3NUKPU3:

[Tporpamma «Trigger» BKIItoUaeT nporpammy «Control» @ .

[Tporpamma «Limit» @ YCTaHABJIMBAET MPAHMULIbI TAPAMETPOB BAOXA.

[Tporpamma «Cycle» @ 3aBEPILACT BOX U BKIIFOYAET BbIIOX.

Beigox NPOUCXOAUT NTACCUBHO.

[Tporpamma «Baseline» @ NIOJYIEP>KMBAET HAXKHUI YPOBEHb JJABJICHNS
Ha BbIJJOXE
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MoxHO npeacTaBUTb AblXaTeribHbIA LMK TaK

= BAOX - BblJOX——

TRIGGER
TRIGGER

BASELINE
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Il -17 [OBa TMna BooxoB

e KpaTtko: CoBpemeHHas knaccudpmkaums pexumoB VBJ1 paspaboTtaHHas
Po6eptom YatbypHOM™ BblAENSET TONMLKO ABa TMNa BAOXOB. CNOHTaHHbIN
(spontaneous) n npuHyanTensHbIn (Mmandatory). B ocHoBe onpepeneHus
NEeXUT TO, KaKk UHMLMMPOBAH BOOX WM KakK MPOWCXOAUT MepeknoyeHne c
BAOXa Ha BbiAOX. To ecTb, Kakon trigger n kakou cycle. COHTaHHbIN BAOX
HayaT 1 3aBepLéH naumeHTom (patient trigger un patient cycling). NMpuHyaun-
TenbHbIM (Mandatory) BAOX — 3TO BAOX, KOTOPbIV 3aBepLUaeTcs annaparom
MBI (machine cycling). BaxxHO, 4TO NpUHYyANTENBHBIM BAOX CHUTAETCH BHE
3aBUCMMOCTM OT TOro kakoln cpabotan tpurrep. MNpuHyanTenbHbIN BOOX,
WHULMNPOBaHHbLIN nauueHtom, B pexxume CMV, HasbiBaeTcs Bcrnomora-
TenbHbIM (assisted). YTouHsiem, Ans Tex, KTO He ynoBuIl, BComMoraTerb-
HbI BOOX — 3TO MPUHYAUTENbHbIA BAOX, WHULMUPOBAHHBIA NaLMEHTOM.
CuHXxpoHun3npoBaHHbIN BOox (synchronized) B pexume SIMV Toxe sBns-
eTcsi NpUHyanTenbHbIM. Ha akpaHe MoHuTOpa rpadmyeckn Bcnomorartenb-
HbIn (assisted), CMHXPOHM3NPOBaHHbIN (Synchronized) v NpUHyOUTENbHbBIN

(mandatory) BOox BbIMMSAAT OQNHAKOBO.

* Chatburn R.L. Fundamentals of Mechanical Ventilation: A Short Course on the
Theory and Application of Mechanical Ventilators by Robert L. Chatburn 2nd
Edition 2004.

* Moapo6Ho: 1111 TOro 4ToOBI BCE Pa3NOKUIOCH M0 MOJIOYKAM HY>KHO
npopab6orats fiBe raasbl «II - 11 Tpurrep» u «II - 13 Ilepexkimouenue ¢
B/IOXA HA BBIJJOX».

CroHTaHHBI BIOX HayaT M 3aBEpUIEH nauueHToM (patient trigger u
patient cycling). DTO 3HAYUT, YTO CIMOHTAHHBIA BIOX MOXKET BKJIIO-
YaThCsl IOObIM TPUITEPOM, KPOME TpUTrTEPa NO-BpeMeH!. CIIOHTaHHBII
B/IOX 3aBEPILACTCS MAUEHTOM, 3HAUUT NMEPEKITIOUEHNUE HA BBIOX TOJb-
KO TMO-[aBJEHUI0 WM NMO-NOTOKY. OCOOEHHOCTBIO CIIOHTAHHOIO BJIOXA
SBJISIETCS] TO, YTO MALMEHT MOXKET YBEJMUYUBATb WM YMEHbLUATH [JTU-
TEJBLHOCTb KaKJI0r0 BI0Xa U MEHSTh /IbIXaTeJIbHbIA O0BEM.

['maBHO# XxapakTepUCTUKON NPUHYAUTEIBLHOTO BIOXA SIBJSIETCS TO, YTO
HE3aBUCUMO OT TOrO KAKOW TPUITEP BKJIIFOUWMII 3TOT BJOX, AAJbIIE BCE
MPOUCXOUT OJIMHAKOBO. [IepekirtoueHne Ha BbIIoX NO-00bEMY BO3MOXK-
HO TOJILKO JIJIs BIOXa yIpaBisieMoro no-oowemy. Eciu nepekitouenue
Ha BBIJJOX NPOUCXOAUT NO-00bemy, TO annapat MBJI goctaBut npep-
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MUCAHHBIN JbIXaTEJbHbIA 00BEM 32 (PUKCUPOBAHHOE BPEMSl, IIPU 3TOM
OyleT MCNoJb30BaH MpeanucaHHblil NoTokK. [lepekitouenne Ha BbIIOX
MO-BPEMEHU, BO3MOXHO MpU YNPABJIEHUU BAOXOM U MO-[ABJICHUIO U
no-oobeMy. Ecim nepekimoyeHrne Ha BbIJJOX MPOUCXOAUT MO-BPEMEHU
TO NIUTENBLHOCTD Bloxa pukcupoBanHasi. [Ipu ynpaBnenun no-oobemy
MOJICP>KMBAETCA NOCTOSIHHBIN [bIXAaTEJbHbI O0BEM, a IPU ynpasJie-
HUU TIO-JIABJIIEHUIO TTOCTOSIHHOE JaBjieHre BAoxa. OCOOEHHOCTBIO JIHO-
00ro MpPUHYAUTENBHOIO BAOXA SIBJISETCS TO, YTO MAUUEHT HE MOKET
YBEJIMYMBATDH WM YMEHBIIATD [NIUTEJILHOCTD KaXI0ro BOXa U MEHSITh
AbIXaTeNILHBIA O0BEM.

Bnoxu ynpasisieMble N0-00beMY HE MOTYT ObITh CIIOHTAHHBIMH.

MpuHyauTenbHble (mandatory) n BcnomoratenbHble
(assisted) Booxm.

NPUHYOUTENbHDBIA  BCMOMOTaTeNbHbIN NPUHYAUTENBHbI BCMOMOTraTesIbHbIN
BAOX (mandatory)  BROX (assisted) BAOX (mandatory) BHAOX (assisted)

t
OKHa CUHXPOHM3aLum OKHa CVHXPOHU3aLMn

30ech €CThb TEPMUHOJIOTMYECKAs] HEJIOBKOCTh. T€pMUH «IIPUHYANUTEIb-
HbII BOX» (mandatory breath) MeHsieT cBoe 3Hau€eHME B 3aBUCUMOCTH
oT KoHTekcTa. Korma Mbel paccmarpusaeM pexkxnMbl CMV, Mbl roBopuM,
YTO B 3TUX PEXMMaX BCE BOXU NPUHYAUTENbHBIE (mandatory) u BMecTe
C TE€M, KOI'J]Ja HaM HY>KHO yKa3aTb pa3jMuue MeX/y BIOXaMHU BKJIOYae-
MbIMH NanpeHToM 1 anmaparom MIBJI mbl ucnonbs3yeM T€pMHUHBI BCIIO-
MorarenbHblil (assisted) u nmpuHyauTenbHbI (mandatory). OGpaTuTe
BHUMaHME, YTO Ha rpacuke BcriomoraTenbHblil (assisted) U npuHyau-
TeJbHbIA (mandatory) BAOXM HEOTIMYMMbI, OHU OJIMHAKOBbLIE MO BCEM
napaMeTpam, KpoMe TpUrrepa.
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NMPUHYANTENbHbI CnoHTaHHble  BAoxu  (PSV) CMHXPOHU3MPOBaHHbIN
BAOX (mandatory) ‘ * ‘ BAOX (synchronized)

T L L L L | 4
OKHO OKHO t
CUHXPOHU3aLUM VIHTEPBan CMOHTaHHbIX BAOXOB CUHXPOHU3aLUY
NPUHYANTENbHOMO NPUHYANTENBbHOO
BJOXa BJOXa

Heckonbko cnoxnee B pexkxume SIMV 31ech €CTh CIOHTaHHbIE BOXU,
HayaTble — U 3aBepLIEHHbIe nagreHToM. B pexxume SIMV npunypuresns-
Hble BJIOXM, HauaTble anmaparoM VMIBJI HocAT Ha3BaHME NMPUHYAWUTEIIb-
Hble (mandatory), a Te IPUHYJUTENbHBIE BIOX!, KOTOPbIE NHULANPYET
NaLYEHT HA3bIBAIOTCS CUHXPOHMU3UPOBaHHbIMU (synchronized). O6paru-
T€ BHUMaHUE, YTO Ha rpaduke CUHXPOHU3MPOBaHHbIN (synchronized) u
NPUHYUTENBHBI (mandatory) BIOXy HEOTIMYAMbBI, OHM OJMHAKOBBIE 110
BCEM IapaMeTpaM, KpOMe TpuUrrepa.

Booxu ynpaBnsiemMmble no-06'bemy He MoryT ObITb CMOHTAHHbLIMU
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Il - 18 Tpmn BapuaHTa cornacoBaHusi B4OXOB

1) Ecm pexxum MIBJT BkimroyaeT B ce0sl TOJIBKO MPUHYIUTEIbHbBIE BIOXU —
ato CMV (continuous mandatory ventilation). Yacto ucnonb3yeTtcsi
Ha3zBaHue «control ventilation».

NPUHYAUTENbHBIV BCMOMOraTeNbHbIN NPUHYANTENbHbIN BCMOMOraTeNbHbIN
P Bnox (mandatory)  BROX  (gssisted) BAOX (mandatory)  BROX (assisted)
t
OKHa CUHXPOHM3aLMK OKHa CUHXPOHM3aLMK

HamoMHVM U «IpUHYAUTENBbHBIA» U «BCIOMOTAaTEbHbI» BAOXU IO
kjaccudukaumn Pobepra YatOypHa SBISIFOTCS NPUHYAUTENIbHbIMU
(mandatory). I'pacpuuecku aTu BAOXM He OTIMYArOTCS. B jaHHOM mpu-
Mepe BJOXU YNpasiisieMble M0-00bEMY C OCTOSHHBIM IMOTOKOM U Nepe-
KJIFOUEHHEM Ha BBIJIOX M0-BPEMEHHU.

2) Ecim pexxum MIBJI BKitoyaeT B ce0s1 TOJIbKO CIIOHTAHHBIE BIOXU — 3TO
CSYV (continuous spontaneous ventilation). HacTo ricnosb3yeTrcst Ha3Ba-
HME «spontaneous ventilation».

e 1 [ U

3) Ecnu pexkxum MBIJI BkatoyaeT B ceOs U MPUHYAUTENbHBIE U CITIOHTAH-
Hble Boxu — 310 IMV (intermittent mandatory ventilation).

NPUHYAUTENbHbIN CcnoHTaHHble  BAoxm  (PSV) CUHXPOHM3UPOBAHHbIN
P Bnox (mandatory) * & ‘ BAOX (synchronized)

T L \_/ \_/ \_J %4
OKHO OKHO t
CYHXPOHV3aLNN VHTEPBa CMOHTaHHbBIX BAOXOB CUHXPOHM3ALMN
MPVHYAUTENBHOMO NPUHYAUTENBHOMO
BAOXa B/IOXa

B manHOM mpuMepe MpUHYIUTENbHBIE BIOXU yIpaBisieMble MO-00bEMY
C TOCTOSIHHBIM TOTOKOM M MEPEeKJIIOUeHHeM Ha BbIIOX MO-BpEeMEHH, a
crnoHTaHHbIe BHoxu B PSV.
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«..JKUBOMHDBIE 0eAAMCA HA: npuHaoaexcawux Umnepamopy, Habarb-
3AMUPOBAHHBIX, NPUPYUEHHBIX, COCYHKO8, CUPEH, CKA30YHbLX, OMOeAb-
HbIX COOaK, 8KAOUEHHbIX 8 MYy Kaaccugukayuoo, b6earuux KaK cy-
macweowiue, OeCHUCACHHBIX, HAPUCOBAHHBIX MOHYAUUell KUCMbIO U3
8epONI0ACHLET UepCMU, NPOUUX, MOALKO YMO PA3OUSUX UEBEMOUHYIO
8a3y, NOXONCUX UIOANU HA MYX .»

(bopxec)

Il - 19 Knaccudmkaumsa pexxumon UBJI

Pexxumos MIBJI mHoro 1 6€3 kinaccugukaummu He 000iTUCh. CII02KHOCTh
B TOM, YTO pa3Hble (pupmbl npomsBogutesn anmnaparos MBI wepenko
Ha3bIBAIOT OJJMHAKOBBIE PEXXMMBI MI0-Pa3HOMY, & PEXKUMbI OTJIMYAIOLIV-
ecs noutu oguHakoBo. B kuure «OcHoBbl MBJI» npuBogutcst kiaccu-
¢ukaupsa pexxumo MBJI npodeccopa Knusnenpckoro yHusepcurera
Po6epra YarOypna (Robert L. Chatburn).

Ora knaccudukauusi pexkumos MBJI Bnepsble omyOsnmkoBaHa B 1991
[Respir Care; 36(9):1123-1155]. B 2001 rosy B 46 ToMe TOro ke sKypHajia
Ha cTp. 604-621 mop 3aronoBkoM «A new system for understanding modes
of mechanical ventilation» ony6iMKoBaH (pMHANBHBIA BAPUAHT 3TOM KJlac-
cucpukanmm. Ita knaccudukays pexkumon VMIBJT noyipo6Ho omucana u
pazoOpana B kuure «OcHoBbl MIBJI». Knura «OcnoBbl IBJI» B dopma-
Te pdf B cCBOOGOIHOM [OCTYIE Ha caiiTe nsicu.ru, CKauMBaiTe U YUTANTe.

Mo cywecTBy:

Xapakrepuctuka pexkuma MBJI BkirouaeT B ce0st cnoco6 ynpasieHus
B/IOXOM IUTIOC BapUaHT corjacoBaHus BAoxoB. CylecTByeT TOJIbKO JBa
THNA BIOXOB CIIOHTAHHBIN U MPUHYANTENbHBIN. [IBa THIIA BIOXOB — 3TO
TPY BO3MOXKHbBIX COUYETAHUS.

1. Bece Broxu npunyaurenbHble — 3Tro CMYV,
2.Bce Bpoxu cionTanHble — 310 CSV nnm cionTanHoe fbixanue (Ha IBJT),
3. [IpuHyuTENbHBIE BAOXU YEPEAYIOTCS CO CIIOHTAaHHBIMU — 3T0 IMV.

Tpu cnoco6a ynpasiieHUs1 BIOXOM: 0-00bEMY , IO-/JABJIEHUIO U IBOHOE
ynpasienue. FMicxofis U3 3Toro MO>KHO 0XapakTepru30BaTh NOYTH JIFOO0N
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pexum MBJI, 17151 TOYHOCTH yKa3aB, KaKOW TPUITEP U NEPEKITFOYEHUE HA
BbIIoX. OcTtaroTcs iByxypoBHeBble (Tuna BIPAP). MakcumanbHo npo-
cro: aBa ypoBHsi CPAP, u uepe3 3aiaHHble MHTEPBAJIbI BDEMEHU BbINOJI-
HSIFOTCS TIEPEXOJIbl C HU>KHETO YPOBHSI HA BEPXHUIA U OOpaTHO.

Hns Toro, yToObl omucaTth pexkum MIBJI KOppekTHO 1 ucuepnbiBaroLe
HY>KHO yKa3aTh THUIl TPUITEPA, CIIOCOO YNPABIEHUS BIOXOM, CIIOCOO CO-
IJ1acOBaHuUs BAOXOB U CMOCOO NMEPEKJFOYEHMs C BoOXa Ha BbIIOX. B pe-
>xkumax rpynmnel IMV Hy>KHO oxapakTepu3oBaTh NOAPOOHO U MPUHYAU-
TEJIbHBIE Y CIIOHTAHHBIE BIOXH.

Haunnaem knaccucuumposats no Pobepry HarOGypHy. Bee peskumbl
pasfeaum Ha yeTbipe rpynmbl. ['pynnbl chopMUpOBaHbI HA OCHOBE CIO-
co6o0B cornacoBaHus BaoxoB (Breath Sequence).

1. Flpynna pexxumoB Ha ocHoBe CMV.
2. 'pynna pexumoB Ha ocHoBe CSV.
3. Npynna pexunmoB Ha ocHoBe IMV.

4. N'pynna pexumoB Ha ocHoBe BIPAP.
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MepBas rpynna pexumos chopMmpoBaHa Ha OCHOBE cnocoba cornacosa-
Husi BgoxoB CMV, n MOXeT ObITb yroXeHa B Takyto kopobouky. Ha kopobke
Mbl yKa3anu cnocob cornacoBaHusi B4OXOB, CMOCO6 ynpaBneHusi BLOXOM U

YacTb Ha3BaHu pexxumos VBJI.
B aToi KOpobke nexar:

cmv

mandatory

VC PC DC

exxnmbl VBJ1

ASSIST-CONTROL
A/C VCV PCV CMV
PRVC....

v ap.

0N O, WN -

NN DN DNDNDNDDNMNMNMNNMNMNMMNAA A A A A A aa
0O ~NOoOO OO PR WON—_ OO O~NOOOGOOPWN—OO

. «Controlled mandatory ventilation» («CMV»)

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

. «Continuous mandatory ventilation + assist»

. «Assist control» («AC»)

. «Assist/control» («A/C»)

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

. «Assisted mechanical ventilation» («AMV»)
.«Assisted controled mechanical ventilation»

. «Assist control mechanical ventilation»

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

. «Volume control» («VC»)

. «Volume control assist control»

. «Volume cycled assist control»

. «Ventilation + patient trigger»

. «Assist/control +pressure control»

. «Pressure controlled ventilation» («PCV»)

. «Pressure controlled ventilation + assist»

. «Pressure control» («<PC»)

. «Pressure control assist control»

. «Time cycled assist control»

. «Intermittent positive pressure ventilation» («IPPV»)
. «Pressure-regulated volume control» «PRVC»
. «Volume targeted pressure control» «VTPC»
. «Adaptive pressure ventilation» «APV»

. «IPPV-AutoFlow»

. «Volume control+» «VC+»
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BTopasi rpynna pexxumoB MOXeT ObITb ynoxeHa B Takyto kopobouky. Ha
Hel Mbl ONSATb YKkasanu cnocob cornacoBaHus BAOXoB, — 310 CSV, cnocob
yrpaBreHnsi BOOXOM U OCHOBHbIe pexxumbl VIBJT oTHocsLWMeCs k pexrMam
CMOHTAHHOW BEHTUMALN.

csv

spontaneous

PC DC

pexxumbl UBJ1
CPAP PSV VS PPV

NAVA SC/PS n agp.

1
2

3
v

4.

y

«
«

5
C
«

B paHHon rpynne pexxumo MBI obLien xapakte-
PUCTUKON SIBNSIETCS CMOHTaHHOe AbixaHue. Kax-
Obl BAOX Ha4aT 1 3aBepLUeH NauneHTOM.

K aTon rpynne pexmuMoB OTHEeCEeHbI:

. «Pressure cycled ventilation»

. Opyrne umeHa pexuma «CPAP»

«Positive end-expiratory pressure» («PEEP»).
«End-expiratory pressure» («<EEP»).
«Expiratory positive airway pressure» («EPAP»).
«Continuous distending pressure» («CDP»).

«Continuous positive pressure breathing»
(«CPPB»)

. Opyrue umeHa pexuma «Pressure support
entilation» «<PSV»
«Inspiratory assist» («IA»).
«Inspiratory pressure support» («IPSy).
«Spontaneous pressure support» («SPS»).
«Inspiratory flow assist» («IFA»).
«Assisted spontaneous breathing» («<ASB»)

PeXXMmbl CNOHTaHHOW BEHTUNALMM C ABONHBLIM
npaBrieHNneM

Volume targeted pressure support», «<VTPS»,
Volume Support», «<VS»

. PexunMbl cnoHTaHHOM BEHTUNALUMK
WHTENMeKTyanbHbIMU NporpaMmMmamu
PPV», «PAV», «<SmartCare/PS»
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TpeTbsa rpynna pexumoB — IMV, nonyyeHa B pesynsrate rubpugunsaummn
CMV un CSV. B atow rpynne CnoHTaHHbIE BAOXM YepeaytoTcs C NpUHyau-

TenbHbIMW.
cmv csv
mandatory Spontaneous
VC PC DC PC DC
pexxumbi UBJ1 pexkumbi UBJ1
A/C VCV PCV CMV CPAP PSV VS
PRVC.... upgp. \
IMV
mandatory
VC PC DC
+
spontaneous
CPAP PSV VS
[ns nonHoro onucaHmsa pPexuMmoB, WUC- . VC-IMV + CPAP

nonb3ywLwmnx  corrnacosaHune

HbIX BOOXOB.

Ecnv yunTbiBaTb TONIbKO BO3MOXHbIE
cnocobbl ynpaBrieHnsi BAOXOM Mosy4ya-
l0TCS YK€ AeBSATb BAPUAHTOB COYETAHUIA:

BOXOB
IMV, Hy>kHO pa3genbHO NpeacTaBuTb Na-
pameTpbl NPUHYAUTENbHBIX W CMOHTaH-

. 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© O NGO, WN -

Ecnmu aBaTh MCUEpNBIBAIOIIYIO XapAKTEPUCTUKY PEXKUMY, HYXKHO eIlE
yKa3aTh, KaKne WCIOJb3YIOTCS TPUITEPBI, CIIOCOObI TIEPEKIIOUCHUST Ha
BBIJIOX M KaKKe MapaMeTphbl BloXa OorpaHryeHsl (trigger, cycle u limit). Ho

3TO HE CJIOXKHO!

MoskHo npeacTaBuTh BapuanTbl IMV B Bujie TaOauLIbI-MaTPULIBI.

an/IHy,D.I/ITeJ'IbeIe CnoHTaHHbIe BOOXU
BAOXM CPAP PSV VS (DC PSV)
VeV VCV+CPAP VCV+PSV VCV+VS
PCV PCV+CPAP PCV+PSV PCV+VS
DCV (PRVC) PRVC+CPAP | PRVC+PSV PRVC+VS
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YeTBEpTas rpynna pexxMMoB — 3TO PEXMMbI CMIOHTAHHOTO AblXaHWs C Nepu-
OOMNYECKNM MEPEKITOYEHNEM C ofHOro ypoBHA CPAP Ha gpyron.

Cyl1LeCTBYIOT /iBa PAaBHOLEHHBIX OIMPEJIENEHNs] ITOI0 PeXKrMa.

1. «BIPAP» — 3TO peXum CNOHTaHHOW BEHTUMASALNN Ha
OByX ypoBHAX CPAP c nepekntoyeHMem C OZHOro
YPOBHS [aBIEHWS Ha OpYron 4epes3 3ajaHHble Bpe-
MEHHble MHTepBarbl.

lMauneHT AblwKnT cnoHTaHHO, a annapat VBJ1 He Ha-
pyllasi CMOHTaHHbIA PUTM OblXaHWUsl NauMeHTa nepe-
XoauT ¢ ogHoro ypoBHst CPAP Ha gpyron.

spontaneous
PC DC

pexumbi UBJ

PSV CPAP VS

BIPAP

pexkum UBJ1
spontaneous.2

CPAR 1+

igh
CPAP
ow

2. «BIPAP» — ato «Pressure control ventilation»
C BO3MOXHOCTbIO CMOHTAHHOIO AblXaHUsl B Te4YeHue
BCEro AbiXxaTenbHoro uukna. MiHbiIMyn crioBamu, CrioH-
TaHHOe [OblXaHWe, COBMELLEHHOE CO CTaHOapTHbIM
pexunmom «PCV».

spontaneous

PC DC

mandatory

VC PC DC

pexumbl UBJ1 pexxumbl UBJ
A/C VCV PCV PRVC CPAP|PSV VS

BIPAP

pexum UBJI

mandatory
\PC-EMV

spontaneous

[TprBOMM MMEHA pe:KUMOB Ha OCHOBE IBYX ypoBHeilt CPAP:

1. Nmena, npunHaiexxaiuye pupmam
1.1 «Biphasic positive airway pressure» («BIPAP») Driger
1.2 «Duo-PAP» Hamilton Medical
1.3 «<ARPV/ Biphasic» Viasys Avea
1.4 «BiVENT» «Bi-vent» MAQUET Servo-s, Servo-i
1.5 «Bilevel» Puritan Bennett 840
1.6 «<SPAP» E-Vent Inspiration LS
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2. lmeHa, flocTynHbIe BceM
2.1 «Airway pressure release ventilation» («APRV»)
2.2 «Intermittent CPAP».
2.3 «CPAP with release».

Octaércs TonbKo pexkuM «AutoMode», KOTOpbIi SIBIISIETCS] aBTOMATHYe-
ckum nepekioueHrem u3 CMV B CSV u o6patHo.

cmv csv
mandatory AUTOMODE spontaneous
VC PC DC PC DC
pexumbl UIBJT pexxumbl UBJ1
A/C VCV PCV CMV PSV VS
PRVC.... unpp.

U, nakoHel, cxema pajii KOTOPOii HaMKMCaHa 3Ta IJiaBa:

CMV AUTOMODE CSV
mandatory — > | spontaneous
VC PC DC PC DC
pexumbl VBN pexumbl VBJ1
A/C VCV PCV CMV \ / PSV CPAP VS
PRVC.... upap. /
BIPf\P
"\:il\t/ pexum UBJ
Mmandatory spontaneous.2
Ve PC DC|icPar 1+
spontaneous gI?A‘P
CPAP PSV VS low

BHumarenbHbIil YyMTaTEIbL MOKET COPOCUTh: A Kak ke «Smartcare» u
«Adaptive support ventilation»?

«Smartcare» — 210 BapuanT PSV, a «Adaptive support ventilation» — 310
BapuanT IMV. Bceé nieso B Tonkoctsx. B UBJI menouen Her.
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BoHyc: dupma Driger Ha HoBbIx ammapatax MBJI ucnonb3yer oGHOB-
JIEHHYO HOMeHKJIaTypy pexkumos IBJ1. B ocHOBy knaccudukanmum nosno-
>KEH CMoco0 yNpaBJIeHUs BJOXOM.

[To-00BEMY, NO-AABIEHUIO, M TPYMNNA PEXKMUMOB CIOHTAHHOTO JIbIXAHUS.
Huxe npuBoMM 5Ty HOMEHKJIATYpY:

YMPABJIEHVE NMO-OEbEMY | YMPABJIEHWE MO-OABJIEHWIO CMOHTAHHOE
Volume-controlled Pressure-controlled Spontaneous
VC-CMV PC-CMV SPN-CPAP
VC-AC PC-AC SPN-CPAP/PS
VC-IMV PC-IMV SPN-CPAP/VS
VC-MMV PC-BIPAP SPN-PPS
PC-APRV SPN-SmartCare/PS
PC-PSV
PC-MMV
PC-HFO

006 atux pexumax, kpome PC-HFO npourére B TpeTheil 4aCTU KHUTH.

B 37011 Tabsnue npuBeeHbI PEXKHUE U HOBbIE Ha3BaHus pexxuMoB VIBJT
Ha anmnapaTax pupmsl Dréger.

Volume-controlled modes YnpaBneHne no-o6bEmy
Nosamimn  IPPV/CMV PPV, /CMV,_.  SIMV MMV
e VC-CMV VC-AC VC-IMV VC-MMV
Pressure-controlled modes YnpaBneHne no-paBsieHNto

HasBanAR BIPAP /PCV: BIPAP/PCV+  APRV

ot a PC-CMV  PC-AC PC-IMV  PC-BIPAP  PC-APRV  PC-PSV
Spontaneous ventilation modes CnoHTaHHoe AblxaHue Ha WBJ1

S CPAP CPAP/ASB PPS

HoBble  GPN-CPAP  SPN-CPAP/PS SPN-CPAP/VS SPN-PPS

Ha3BaHUA
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BoHyc Ne 2: HomeHkaTypa peskMMOB UCIOJIb3YEMbIX Ha ammaparax
NBJI «elisa-600» u «elisa-800» ot pupmbl Lowenstein Medical GmbH
&Co. DT0 onucaHue SIPKO WILIIOCTPUPYET TOT (PaKkT, 4TO (PUPMBI-
MTPOU3BOJIUTENN HA3BIBAIOT OJHU U Te ke pexxumbl IBJI no-pasHomy.

YnpasneHue no-o6bémy | YnpasneHue no-AaBneHnto CnoHTaHHoe mbpuaHble pexumbl NBI
Volume-controlled | Pressure-controlled Spontaneous Hybrid Modes MV
VCV PCV CPAP Dynamic BiLevel
PLV BiLevel PSV Dual BiLevel
VC-SIMV BiLevel ST Dynamic PSV Flexible BiLevel
Optional VCV Mandatory BiLevel Proportional PSV | Volume Adaptive BiLevel
Flexible VCV PC-SIMV HFOT Dynamic BiLevel ST
PC-APRV Dual BiLevel ST
Optional BiLevel

Pexumbl ¢ obpatHom cesasbio  Closed-Loop Ventilation Modes

Adaptive Lung Protection Ventilation

‘ AvtoMode

Mbl 1aéM CCBIJIKM Ha T€ IJIaBbl, B KOTOPBIX OMUCAHbI PEXKUMBbI JJAHHOI
¢upmbl. HazBanust Ha anmaparax «elisa-600/800» B35TbI B KaBbIUKH.

1) rpynna pexumoB ynpaensieMbix no-o6bémy: «VCV» — 310T Bapu-
anT omicad B rimase I1I-2; «PLV» omucan B rmase [11-4; «VC-SIMV» —
aTOT BapuaHT onvcaH B ruase I1I-17; pexxum «Optional VCV» nomHocTbio
cootBercTByeT MMV-VC + PSV B rnase III-23; «Flexible VCV» — ato
MMV-VC + VS nouTtu NoJIHOCTBIO COOTBETCTBYET pexkuMy B ritase [11-23,
€/IMHCTBEHHOE OTJIMure B TOM, 4yTo 1O /17151 CIOHTAHHBIX BJJOXOB MOMIEP-
KMBaeTcs Kak B VS 3a cueT 1es1eBoro M3MeHeHs anmnapaToM JIaBJIeHUs
noppepxkku (PS);

2) rpynna pexumoB ynpaensieMbix no-gaenenmto: «<PCV» — 3ToT Bapu-
aHT pexkuma onucad B riase I1I-3; pexkum «BilLevel» coorBeTcTBYeT pe-
>kumy BIPAP onucan B rnase 111-30; pexkum «Bilevel ST» coorBeTcTBY-
et pexumy AutoMode (PCV <= PSV) onucan B rnase II1-26; pexxkum
«Mandatory BiLevel» coorBercTByeT pexkumy BIPAP-Assistt onucan B
rnase [11-32; pexxum «PC-SIMV» cootBercTByet peskumy BIPAP+PSV
omucan B rnase III-33; «PC-APRV» omucan B rmae III-31; pexxum
«Optional BilLevel» coorsetctByeT pexxumy PC-MMV nmm MMV-VG
ormcad B riase [11-25;
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3) rpynna pexumMoB cnoHTaHHoro abixaHus: «CPAP» onucan B riase
III-9; «PSV» onucan B rnase III-10; «Dynamic PSV» coorBeTcTBY-
et pexxumy VS onucan B rnase [1I-12; «Proportional PSV» onucan B
rnase I1I-15; «<HOFT» -High Flow Oxigen Therapy Bricokonorounas
KUCJIOPOJIHAsI Tepanusi - 00ecneynBaeT MOCTOSIHHBIN MOTOK 10 607/MuH
BO3/1yLIHO-KHMCIIOPOIHOM CMECU C TOYHO PErYJIMPYEMOIl KOHLEHTpaL-
ern kucaopopa. IIpennonaraer UCnoyib30BaHUE CNEUUAbHBIX Ha3allb-
HBIX KaHIOJIb U YBJIAXKHUTENb UCIIAPUTEIBLHOIO THIA.

4) rubpmaHble pexumbl*: pexkum «Dynamic BiLevel» coorBeTcTBYeT
pexxumy SIMV (PRVC+PSV) onucan B ranase I1I-22; pexxum «Dual
BiLevel» cootreercTByer pexumy SIMV (PRVC+VS); pexum
«Flexible BiLevel» coorBercTByeT pexxumy PC-MMV unu MM V-
VG onucan B rnase I11-25; pexxum «Volume Adaptive BiLevel» nosn-
HOCThIO cooTBeTcTBYeT pexkumam DC-CMV (PC-VG, PRVC, APV,
VC+) onucan B rnase I1I-6; «Dynamic BiLevel ST» coorBeTcTBYyeT
pexumy AutoMode (PRVC <— PSV) omucan B rnase II1-26; «Dual
BiLevel ST» coorBetcTByeT pexxumy AutoMode (PRVC <— VS) onu-
can B riase [11-26;

5) pexumbl ¢ o6paTHON CBA3bIO: PEXKUMbl C abbpeBuarypoit «ST»
Spontaneous Timed — 3T0 aHanorum pa3Hbix BapuaHTOB AutoMode
onucanbl B rnase 111-26. 1o «BiLevel ST», «Dynamic BiLevel ST»,
«Dual BiLevel ST». Pexum «ALPV» Adaptive Lung Protective
Ventilation — 3TO MHTENIEKTyalbHbIA PEXKUM C LEJIEeBbIM MUHYTHBIM
00BLEMOM BEHTUJISIMU TTO0 CBOMM 3ajadaM OJu3kuil K ASV, HO oTnu-
YAIOIIUNCS MPOTPAMMHBIM OOECTIieUYeHuEM M aJirOPUTMaMU PeIleHNUN,
onucaH B riase I11-28.

* TepMUH «rMOpUAHBIE» UCMONb3YETCS MOCKOMbKY 3TU PEXUMbI MUMEHT CBOW-
cTBa AByxypoBHeBbIX (BiLevel) n pexvmos ¢ asonHbIM ynpasneHnem (DC, Dual
Control).
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YACTb TPETbA llI
KpuBble o6bema gaBneHust U NoToKa
pa3HbIx pexxumoB UBJI

s yoobcmea noucka u OCMblCACHUA MAMeEPUALd 8 IMoii Yacmu
KHUU 8 HA3BAHUU 21A8bl 8 CKOOKAX BKAOUEH CNOCOO COAACO8AHUA 800-
xo08: (CMV) — ace 800oxu npunyoumeavtvte; (IMV) — npunyoumeavhole
800xu nepemexcaromca cnonmaruvimu; (PSV) — epynna pexcumos 6 oc-
Hoge komopblx pexcum PSV; (BiLevel) — pexcumbt nocmpoenmble Ha nepe-
xo0ax ¢ 00H020 ypoeusa CPAP na Opy20li.

BcTynneHue K TpeTben Yyactm

PuyMckuii nosikoBopel 1 rocyapcTBeHHbIN fedaresis Mapk [lopuuit Katon
Crapumii 3akaHurBan Bce cBou peun cioBamu «Carthago delenda est»,
yTO 03HavaeT «Kapdaren JoMKHO cpaBHATH ¢ 3eMiEi» nim «Kapdaren
JIOJKEH ObITh pa3pylleH». B KoHeUHOM cuéTe OH CBOEro JoOuscs....

MLI, BIOXHOBJIEHHBIE AHTUYHBIM NpUMEpPOM, BO MHOT'MX I'/TaBaX 3TOI YacTu
KHUTY HaroMrHaeM Bawm:

O6BLEM — 3TO Nowaab noa KPUBOM NOTOKA

MBpI 310 fleaeM HaMEepPEeHHO, YTOObI IOCTOSIHHO oOpauaTh Bame BHUMa-
HUE UMEHHO Ha KpHBbIe NMOTOKA. B oTiimune oT 00bEMa U 1aBJeHust, KO-
TOPBIE SBIISIFOTCS NAPaMETPAMU CTATUYECKUMHU (0OO0BEM — 3TO Mepa Npo-
CTPaHCTBA, a IaBJICHWE — 3TO CUJIA NPUJIOKEHHAs K €IVHULE MJIOLIA/IN),
MOTOK — 3TO CKOPOCTh U3MeHeHMsl 00bEMa. To ecTh MOTOK NMoKazaTesb [u-
Hamuuyeckuil. IMEHHO MOTOK XapakTepu3yeT AMHAMKKY BJIOXa W BbIJOXa.
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CumynaTopsbl. Eciu Bbi xotute ObicTpee 1 JTyullle yCBOUTb MaTepHall
9TOM KHUTY, Mbl HACTOSITEJILHO PEKOMEHyeM BaM ycTaHOBUTBL Ha CBOM
KOMIIBIOTEP 2JIEKTPOHHBIN cuMyJisitop annapata UBJI1. Onu ectb Ha ocu-
UMalnbHbIX caitax cupm [Iperep www.draeger.com u ["amunbron-Me-
mukan www.hamilton-medical.com 3tu cumynsropsl no3sossat Bam
JIOMa, HE TOPOIISACH, 3a YAIIKON apOMATHOIO 4asi MOJIEIMPOBATh Pa3HbIE
COCTOSIHMSI PECITMPATOPHON CUCTEMBI NALEHTA U POOOBATh pa3HbIE Ha-
crpoviku pexxumos UBJI.

Y1o 3HaumuT (CMV) nepen Ha3BaHMeM rnaBbl?

Ecau nepen HazBanuem raaBbl ctouT (CMV) 3HaUuMT, 4TO MBI OY/IEM pa3-
oupaTh OvH U3 MHOTMX pexxuMoB MIBJI moCTpOEHHbIX Ha MpUHLMIE CO-
rnacosanusi Boxos CMV mmm Continuous Mandatory Ventilation. Bece
B/IOXU B 3TOM PEXXMME OIHOTHUIHbIE U NPUHYAUTENbHbIE. Croco6 ynpas-
nenus (control) 1 cnoco6 nepekroueHus ¢ BoXa Ha BbIIOX (cycle) y Bcex
B/IOXOB B 3TUX PeXKMMaxX OiMHAKOBbIe. OTINYATHCS BJOXU MOTYT TOJIbKO
cnocoOoM TpurrupoBanus. Pexxumbl CMV B KOTOPBIX BO3MOYXKHO TPWI-
TMpPOBAHUE BAOXA MALMEHTOM 4acTo UMeroT HazBaHuss AC-CMV, Assist-
Control-CMV umu npocto Assist-Control (AC). Te Broxu, KOTOpbIe ar-
napar MIBJI cpenan mo-pacnvcaHvio Has3bIBAIOTCS «IPUHYUTEIIbHBIC
nm «mandatory», a Te BJOXM KOTOPble MHUMUPOBAJ MALMEHT — «BCIO-
MoraTesibHble» uin «assisted». [Tpu rpacpuyeckom oTodpaxkeHun Ha MO-
Hutope anmnapata UBJI Takve BIoxu He OTIMYAIOTCS.
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(CMV) lll -1 Cambin cTapuHHbIKM cnoco6 UBJI
VC-CMV-Volume-cycling (ynpaBneHune no-o6bLemy c
nepeKksito4eHneM Ha BblAOX NO-00bLEMY)

Mpu UBJ1 no-06bEMy Hanbonee nHcpopmaTMBeH rpacuk gaBreHns

OTOT pexkuM 00bIYHO HasbiBalOT Tak: CMV (continuous mandatory
ventilation), VCV (volume control ventilation), VC-CMV (volume
control continuous mandatory ventilation). Bonee mnonHoe Ha3BaHue:
volume control volume cycling continuous mandatory ventilation.

C sroro pexxuma HaurHajack VIBJI Bo BTOpoii NOJIOBUHE MPOIIJIOTO BEKa.
Mexanu3m anmnapara, yaile BCero Ob11 MO0 NOpILEHb B UUIMH/PE, MO0
yimHapryeckuil mex. [Ipu cosnannu nepseix annapartos IBJI, nnxkenep-
Hasl 3ajja4ya OblTa TAaKOM: C/IEJIaTh MEXaHUYECKUI NPUBOJ] K IbIXaTEJILHOMY
Mexy. Dty anmapaTtbl UBJI Mornm co3aaBath TONBKO NOCTOSHHBIA TTOTOK.

nopweHb B unnHppe

i

-]
0
.

mex

=]

=
||

— !
KnanaH K nayneHty " RELEL L

Y 3THX annapatoB CKOPOCTb CXKATHSI MEXA UJIW IBUXKEHUS MOPLUHS B LIU-
JIMHJIpe He MeHsiack. HacTpoiika pexkuma Oblia mpeesibHO MpocTa: ycTa-
HABJIMBAJIMCH [IbIXaTEJIbHbI O0BbEM M 4YacTOTa JbIXxaHuii. Bckope ObLn
cosnanbl ammapatbl UBJI ¢ 60ibmummu Bo3aMokHOCTMU. Teneps, pu Ha-
CTPOVKE PexK1Ma, YCTAHABIIMBAJICS HE TOJILKO JIbIXaTENbHbII 00BEM, HO 1
JIUTENILHOCTD BioXa. O4eHb 8adcHO, UTO C 3TOTO MOMEHTA 8pa4, npPo6o-
osuyuii UBJI navaa oymamo o nomoke. [10TOK — 370 OOBEM B €IMHUILY
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BpeMeHU. Ecim fpIxaresbHblil OOBEM pas3fesuTh Ha BPeMsl BIOXa — 3TO
notok. Ham Gosnbliie HpaBUTCSL ONPENIENEHNE: «IIOTOK — 3TO CKOPOCTb U3-
MEHEHUSI O0BEMA.

P /\VCV N
NOCMOSAHHbIU V=F*tins t
F nomok

l_ l_ ¢I‘IOTOK(F)
e

Bpems
BAOXa
(tins)

HVANAN
O6beM — 3T0 TIIOIIAJIb MOJ| KPUBOIA MOTOKA. B laHHOM citydae mioaib
MPSIMOYTOJIbHUKA, OCHOBAHUE KOTOPOI'0 — 3TO [NIMTENILHOCTD BJIOXA, & Bbl-
coTa CKOpoCTh NoToka. HekoTopkle hupMbl Jake BbITYCKalM annapathbl,
I7Ie YCTAHABJIMBAJICS TMOTOK M BpeMs BIOXA. DTOT BAPUAHT YMpPaBJICHUS
B/IOXOM Ha3bIBAJICS «yIpaBJIeHUe No-MoToKy» uim «flow-control». Takue
annapaTtbl He HPABUJIMCh BpayaM, TOCKOJIbKY Bpauy MPOLLE Pa3MbILLISTh O
BEHTWJISILUM TIPEJICTABIISIS IbIXaTebHbIN 00BEM (VT) U MUHYTHBIN O0BEM
(MV). 151111 TOro, 4ToObl OUEHUTH JILIXATEJIbHBIN 00BEM Bpay JJOJIKEH ObLT
YMHOXaTb MOTOK HA BpPeMsl BOXa, HO IOTOK B JIMTPaX B MUHYTY, a JIU-
TEJILHOCTB BJIOXa B ceKyHAax. Korna Hy>KHO ObIIO OOBICTPEE HACTPOUTH
PEXUM BEHTWISILMU, & PUXOAMUJIOCH pellaTh 3aauky M0 apuMeTHKe C
NEPEBOJIOM U3 OJJHOI Pa3MEPHOCTH B JIPYTYIO — 3TO pazfapaxkaiio. CeropHs
oT TepmuHa «flow-control» oTkazamuch, €ro NOrJOTUI TEPMUH «volume-

control». 9To NOHATHO U YJOOHO, MOCKOJIbKY OOBEM — 3TO NPOU3BENIEHNE
MOTOKA Ha BpeMsl BI0Xa, UJIH, IJIOLIA/Ib O] KPUBOM MOTOKA.

O6BLEM — 3TO NNowaab Nog KPUBOW NoToKa
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IIpu HacTpoiiKe 3TOro pexkuma Bpad yCTaHABIIMBAET JIbIXaTEJIbHbIIN 00BEM
Y YaCTOTY BJIOXOB; WJIM JIbIXAaTEJIbHBINA 00BEM 1 COOTHOLLIEHUE JIUTENBLHO-
CTH BJIOXa U BbIJJOXA; WM JIbIXaTENbHbI O0BbEM YaCTOTY BJIOXOB M JIU-
TeBbHOCTD Bfoxa. OT aToro cyTh He MeHsercsi. Y anmapara UBJI ectb
LEJIEBON JIbIXaTENbHBIN O0BEM, U BPEMEHHAs! Pa30UBKa, TO €CTh JIUTUTENb-
HOCTB BJIOXa M YaCTOTA [IbIXaHUM.

It Toro, 4roObl MPOAOIKUTHL Pa3MBbIIIEHAE O MOTOKE, NPSIMO ceityac
nonpoOyiTe MPOYYyBCTBOBATH KaK BbI BbIXaETE U BbIIbIXACTE.

CNOHTaHHOE
p AOblXaHne

49

AN

NoCMOosHHbIU
nomok

\

t

|

Vt
i AN AN

Mpn ecTeCcTBEHHOM AbIXaHUM N HA BOOXE M HA BblAOXE MOTOK HAYMHAET-
CH C MaKCMMarbHOrO M NMOCTENEHHO CXOAWUT Ha HeT. [10CTOSHHbIA MOTOK,
cosgaBaembin annapatomMm VIBJ1 HedmsmnonormyeH. Tak HUKTO He ObILIKT.
B aTOM pexume MOTOK Ha BOOXE CUIbHO OTNIMYAETCS OT €CTECTBEHHOIO
CMOHTaHHOIO AbIXaHUS.

B srom pexxume MIBJI B Hauane Bloxa malyeHTy MOXKET He XBaTaThb MO-
TOKa. DTOT (DEHOMEH MO-AHTJIMIICKU Ha3bIBAETCs «air hunger» (HexBaTka
BO3/lyXa, OYKBaJbHO «BO3/YIUHbIA roJ0f»). B KOHILE BIOXa MOTOK OKa-
3bIBAETCS U30BLITOYHBbIM. MI30bITOYHBIN MOTOK, KOTOpbIA anmapat MBJI
«BTAJIKMBAET» B MAaMEHTA B KOHLIE BJIOXa, MPUBOJUT MOBBILLEHUIO /IaBJIe-
HUSI B JIbIXaTEJIbHBIX My TSIX.
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DTO0 yBeIMUMBAET pUCK 6apoTpaBMmbl. [Ipy MOCTOSIHHOM MOTOKE NPOUCXO-
JIUT HEPABHOMEPHOE PACIPE/IEJICHUE BO3/lyXa B JIETKUX.

P /\VCV
NOCMOSHHbIU t
F nomok

|

C <P

CNp

V /\
YacTb anbBeos nepepacTsaruBaercs. [1Jis nauyMeHTa Ha CIIMHE — 3TO NEpef-
HE-BEPXHUE OT/EJIbI JIETKUX. DTO 30HBI [7I€ MEHbILE CONPOTUBIIEHUE MO-
TOKY. B 3aHe-HIKHUX oTaenax gopMupyroTes arenekrassl. [Ipu stom,
yeM OOJIbIIIE NOTOK M KOPOYE BJIOX, TEM OOJbLIE HEPABHOMEPHOCTh pac-
npepenieHus. Beyiox HauMHaeTcs cpasy Nociie TOro Kak 00bEM J0CTaBIIEH.
B pecniuparopHo#i cucteme B 3TOT MOMEHT MaKCUMAJILHOE JaBlieHne. Bee
YIIPYTO-3J1aCTUYHbIE CTPYKTYPbI HATSHYThI (KOJUIAr€HOBbIE U 3JIACTHHO-
BbI€ BOJIOKHA JIETOYHOW TKAaHW, CBSI3KU, CYXOXKWINSL U MBILILbI FPYHOI
KJeTKH). Takue BIOX U BbIJOX HE Iat0T BPEMEHH JIJ1sl ECTECTBEHHOIO Tiepe-
pacrpefienieHust BOo3/lyXa B JIETKMX. Bo3[yx u3 nepepacTsiHy ThIX 30H Cpa3y

BblIbIXaeTcsl. ATenekrasupoBanue ycunmusaetcsi. [logoOpars Hammydmi
BapUaHT OYEHb TPY/HO.

Ecnu Mbl yBenmMumBaeM NMoToK M COKpalaeM BpeMsl BI0Xa, HUBEJIUPYETCS
ferIUT NOTOKA B HAYasIe BI0Xa, HO pacTeT MMKOBOE JJABJIEHHE, MOBbILLIA-
€TCsl pPUCK OApOTPaBMbl M MEHbILIE BPEMEHU HA PABHOMEPHOE pacIipesiesie-
HUE BO3/lyXa B JIETKMX. 3a CUET 3TOrO PaCUIMPSIOTCS U 30HbI EpepacTsi-
SKEHUs aJIbBEOJI, M 30HbI aTesieKTa3oB. Ecnu BIOX yanmMHsSeTCsl TO MOTOK
yMeHblaeTcs, Ho apgeKT Maoro noToka (air hunger) B Hauase Boxa
YCUIIUBAETCS. 3aTO CHUXKAGTCSI PUCK OApPOTPaBMBbI.
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Tpurrep nauueHTa

Ectb BapuanTsl 3T0oro pexxuma MIBJI, rie akTvBMpOBaHbI JjBa TpUrrepa.
Tpurrep no-BpeMeH! 1 TPUTITEP OTKIMKAOLIMICS HA BAOX NMAaUUEHTA.

P

NPUHYAUTENbHbIN
BAOX (mandatory)

BCMOMOraTeNbHbIN
BAOX (assisted)

BCMOMOraTesibHbIN
BOOX  (gssisted)

NPUHYANTENbHbIV
BAOX (mandatory)

OKHa CUHXPOHM3auunn

b

|
/

OKHa CUHXPOHM3aunmn

>~

C <
>~
=

Bpnoxu WHMLMpOBaHHbIE MALMEHTOM HAa3bIBAIOT BCHOMOIATEIbHLIMU
(assisted). Ha rpacduke BuiHO, uTO BCe Boxu B 3ToM pexxkume MBJI He

OT/IMYAKOTCSl HUYEM,

Kpome crocoba TpurrrupoBanusi. Bue 3aBucumocTtu

OT TPUITEPA BCE ITU BAOXU NIPUHYANUTENBHBIE. BapuanT pexxuma BJI, roe
WCIIONIb3YETCSl TPUITEP MALMEHTA, MOXKET Ha3bIBaThcs «Assist-control»
um «Assist-control-VCV».
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Pexxumbl IBJI ynpasnsiemble 10-00bEMy Hanbosee onacHble U Hepusno-
JIOTM4YHbIE. DTO CBSA3aHO C TeM, yTo anmapaT MBJI umeer 3aauy BayTh B
NalyeHTa UeJIEBO IbIXaTeNIbHbIA 00BEM 3a NpeNUcaHHoe BpeMsi. EMy He
Ba’KHO, KaKOE MPH 3TOM OYyJIeT 1aBJieHNe B cucteme. Ecii MOIIHOCTh KOM-
npeccopa Mo3BOJUT, TO OH U BayeT. Ha coBpemennbix anmaparax VBJI,
4TOOBI 3AILUTUTH NALMEHTA €CTh CUCTEMA TPEBOT U HAJIE>KHbIX KJIallaHOB
copoca. B npouuiom Beke, Ha qpeBHux annapaTtax MBJI 6b11 npocToit Kia-
naH copoca u30bITOYHOrO JaBneHusi. K coxkaneHnto MHoraa ciayyanoch,
YTO 3TOT KJIaNaH He cpadaThIBal.

B paHHOM pekume MOXKHO MEHSTb JJbIXaTeJbHbI 00BbEM, TOTOK,, YaCTOTY
NbIXaHWUM U JITIUTENBHOCTD Boxa. Mexy IMTeIbHOCTBIO BOXA U MOTO-
KOM oOpaTHas cBsi3b. [Ipy HacTpoiike pexkuma 3ajaéTcst 00bEM, a 00BEM
— 39TO NMPOMU3BEICHME NMOTOKA HA BPEMS BJOXA, WM TUIOLA/b MOJ] KPUBOW
noTtoka. Yem kopoue BIOX TeM OOJibllie TOTOK U, HAOOOPOT, YEM MEHbILIE
MOTOK TEM JIJIMHHEE BJIOX.

Pestome: 3TO OfIMH U3 cambIX HeduznonornuHbix pexkumon MIBJI. Eciu
YBEJIMUMBAEM MOTOK, TO COKPAILIAETCs] BpeMsl BOXA, €CIM yBEeJIMUMBAEM
BpeMsl BJI0Xa, TO YMEHbIIIAETCs TIOTOK.
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(CMV) Il - 2 Knaccuka xaHpa VC-CMV-Time-cycling
(UBJ1 no-06beMy ¢ NOCTOAHHLIM MOTOKOM U
nepeknoYeHNeM Ha BblAOX NO-BPEMEHM)

Mpu UBJ1 no-06bEMy Hanbonee nHcpopmaTMBeH rpacuk gaBreHns

OTOT pexkuMm 00bIYHO HasbiBalOT Tak: CMV (continuous mandatory
ventilation), VCV (volume control ventilation), VC-CMV (volume
control continuous mandatory ventilation). Bonee mnonHoe Ha3BaHue:
volume control time cycling continuous mandatory ventilation.

OTnmyre OT Ha3BaHUs peXKUMa OMMCAHHOTO B NPE/bITY1IEi rI1aBe TOIbKO
B criocobe nepekJroueHust Ha Bbiiox. Tam volume control volume cycling,
3nech volume control #ime cycling. Ha crapbix anmapatax Driger atoT
peskuM HazbiBaeTcst [PPV.

Oror pexxum MBI — BaxkHBIN 3Tan pa3BUTHSI PEKUMOB YIPABISEMbIX
no-oobeMy. O HefocTaTKax peXXuma C YIpaBIEHUEM MO-00BEMY C
NEPEeKJIIOYEHUEM Ha BbIIOX MO0-00bEMY TNOAPOOHO B MpeAbIIyLLEH
riase. YToObl yJnydylmTh peXXuM, N0OaBIeHa MHCIMpATOpHAas Iaysa, a
NEPEKIIFOYEHNE HA BBIJJOX POUCXOUT nO-6pemeru (time-cycling).

[ibIXaTeNbHbIN LUK

i nepeksyeHne
: BAOX ; BblJOX : BAOX no BpemeHu
p : ; ; : ’/ (time-cycling)
: ! : : t
‘naysa :
‘BOOXa !
F Z . : 5
: t
nOTOKOBoe !
§ quxa ;
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Tenepb BIOX COCTOUT U3 JIBYX YacTeil. DTO MOTOKOBOE BpeMsl BOXa U
VMHCIIMPATOPHAs May3a. ITO MO3BOJISIET HAYATh BJOX OOJBLIMM MOTOKOM
U 1aTh JJOCTATOYHO BPEMEHMU JIJIsl pacipefiesieHus: Bo3ayxa B Jerkux. Ha-
yuHaeTcs BAoX, annapat MBJI BryBaeT B mayyeHTa IbIXxaTeIbHbIA O0BEM,
MOTOK OCTAHOBIIEH, HO KJIAMaH BbIJJOXa 3aKpbIT. Bpemsi oT MoMeHTa, Korjja
MOTOK OCTAHOBUJICS IO OTKPBITHSI KJIaNlaHA BbII0XA — 3TO UHCIIMPATOpHAst
nay3a (maysa Bjioxa). 3a Bpemsi 3TOH 1may3bl IPOMCXOIUT 6oJiee paBHOMEP-
HOE pachpeiesieHne BO3/lyXa B JIETKMX, yJIydlaeTcs: ra3oo00mMeH. MHcnm-
paTopHas nays3a — 3T0 4aCTb BpEMEHM Blioxa. Bpems BbIjoXxa HAUMHAETCs
C OTKPbITHS KJIallaHa BbIJOXA U JUIUTCS [0 Hayaja CIEAYIOLIEro BOXa.
MakcumanbHOe JaBJieHe BIoXa Ha3bIBAa€TCsl MMKOBLIM iaBieHueM. Eciu
BO BpEMSI MHCIIMPATOPHOM May3bl IABJIEHUE CTAOUIU3UPYETCS — ITO JIaB-
JIEHUE T1aTo.

BpemeHHas pa3buBka: B nannom peskime VIBJI Bee nenaercst no pac-
nrcanuto. [Ipu HacTpolike pexkuma Bpad yCTaHABIMBAET YaCTOTY JIbIXa-
HUI ¥ [JIUTEJILHOCTD BJOXA, WA YaCTOTY [bIXaHUI U OTHOLLEHKE BJOXa
K BbIJOXY. Bee perictBus anmaparta IBJI pacniucans! no Bpemenu. Kak B
aBTOMATUYECKON CTUPAJILHOM MallIVHE.

NMoTokoBOe BpeMs BAoOXa U NPOAOIKUTENbHOCTb MHCNUpa-
TOPHOM Nnay3bl

Bo3MmoxkHbI /1Ba BapraHTa (Ha pas3HbIx anmmaparax MIBJI no-pazHomy). B
JIIOOOM Cilyyae yKe 3ajjaHa NIMTEJIbHOCTh Boxa. [lepsblil BapuaHT — 3a-
NAETCs UIMTEJIbHOCTh MHCIIMPATOPHON May3bl B MPOLEHTAX OT BPEMEHU
Brioxa. [TocKobKy JbIXaTesbHbI 00BEM — 3TO IUIOLA/Ib MOJl KPMBOM MO-
TOKA, KaK TOJILKO OCHOBAHUE MPSIMOYTOJIbHUKA YMEHBIIAETCS, YBEININ-
BAeTCs BBICOTA. A BBICOTA — 9TO CKOPOCTH NoToKa. [ToaTomy, mpu ogHOM
Y TOM K€ JIbIXaTeJIbHOM 00BbEME, YeM OOJIbILIE MHCIIMPATOPHAs ay3a, TEM
MEHBLLIE IOTOKOBOE BPeMS U TeM OOJIbLLE NTOTOK.

Bropoii BapuaHT — 3aaéTCsl CKOPOCTh MOTOKA. TO €CTh BbICOTA MPSIMOY-
TOJIbHUKA, TJIOMIAb KOTOPOTO — JIbIXaTeNIbHbI 00BbEM. UeM Gosbliie mo-
TOK, TeéM KOpOYe MOTOKOBOE BPeMsI BIOXA U JIMHHEE MHCTIMPATOPHAS Tay3a.

O6BEM — 3TO NNowaab Noa KPMBOM NOTOKA
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- ONINTENbHOCTb BAOXA
AbiXaTenbHbIV LNKN He USMEHUAACh
BAOOX BblJOX BLOOX
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DTOT pexxuM — 00Jbioe focTikenue B somouun UBJI. HavanbHbiit
MOTOK U JUIMTENLHOCTh BAOXa OoJibllie He 3aBUCAT JIpYr OT jpyra. [lpu
THIATEIBHOI HACTPOKE MOXKHO MPEOfI0eTh MPOOIeMy HEXBATKU HAUAb-
HOr'O MOTOKa «air hunger», 1 MpeocTaBUThL PECNMPATOPHOI CUCTEME JI0-
CTAaTOYHO BPEMEHU /1715l PABHOMEPHOIO pacrpefie/IeHus BO3[[yXa B JIETKUX.

Tpurrep naymeHTa

NPUHYANUTENbHbIN
BAOX (mandatory)

B

BCNOMOraTefibHbIN
BOOX  (assisted)

NPUHYANTENbHbIN BCMOMOraTeNbHbIN
BAOX (mandatory) BAOX (assisted)

OKHa CUMHXpOHM3auunn
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OKHa CUHXpPOHM3auun
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Ectb BapuanTel aToro pexkuma MBI, rjge akTuBMpOBaHbI [1Ba TpUITE-
pa. Tpurrep mo-BpeMeHu M TpUITEP OTKJIMKAMOLIMIACS HA BAOX NALWCH-
Ta. Boxu MHMIMMPOBaHHbIE MALMEHTOM Ha3bIBaIOT BCIIOMOIATEIbHBIMU
(assisted). Ha rpacuke BuHO, uTO BCe BAOXH B 3ToM pexkumve MBJT Hu-
YeM He OTJIMYAOTCSl KpOME Crocoda TpUrrMpoBanusi. BHe 3aBucumoctn
OT TpUITEpa BCE 3TU BOXW NPUHYAUTENbHbIE (MO Kiaccugukauuu P.
YarGypna). Takoii BapuanT pexkuma MIBJI MoxkeT Ha3biBaTbesl «Assist-
control» unmm «Assist-control-VCV»». 17151 Tpurrepa naijeHTa BbIIESIOT-
Csl crieaJIbHbIe BpEMEHHbIE MHTEPBaJbl (OKHA CUHXPOHU3ALUK) JI0 Cpa-
OaTbIBaHWs TPUITEPA TO-BPEMEHM.

I'pacpuxa aroro pexxuma no3possieT Bpady 1o (popmMe KpUBOi 1aBJICHUS B
OJIUH B3IJISA]] COCTABUTh MPEJCTABIEHNE O CONPOTUBIEHUU U MOAATIUBO-
CTH PECIMPATOPHON CUCTEMBI MMALMEHTA.

vcv .
NOCMOAHHbIU
nomok BbICOKMI BbICOKMI HU3KNI
HopMa pe3ncTaHc KomnnamHc KoMMnamHc

B arom pexkxume MBJI annmapaty qOBOJIBHO NPOCTO U3MEPUTH U PacCyu-
TaTh PE3UCTAHC Y KOMIUIAHC PECIIMPATOPHON CUCTEMBI.

MpI 3HaeM Kakoil JIbIXaTeIbHbII 00bEM Mbl YCTAHOBWIIM MPU HACTPOWKE
pexuma.
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Bo BpeMst nHCIMPaTOPHO Nay3bl Mbl PETUCTPUPYEM JlaBlIcHUE I1aTo. B
3TOT MOMEHT MTOTOK OCTaHOBJIEH. Pa3fenys 00bEM Ha JaBJIEHUE T0ITy4aeM
NOJIATIIMBOCTh PECIMPATOPHOI cucTeMbl (compliance). Ecim oT nukoBo-
O IaBJIEHNSI OTHATD ABJICHUE IIATO MbI Y3HAEM TY 4YacTb (IEJbTY) [AaB-
JIEHUS! BJIOXa, KOTOpasi TPATUTCS /17151 IPEO/I0JIEHNS] CONPOTUBIIEHUS JbIXa-
TeNbHBbIX myTel. Pasnens nenbry naBnenns (AP=Pmax — Pplat) Ha moTok
MbI IIOJTy4aeM CONPOTUBJIEHUE [IbIXaTEJIbHbIX Iy Tel (resistance).

B aHHOM peskrMe MOXKHO MEHSITh /IbIXaTeNbHbIN 00bEM, MOTOK,, 4YaCTO-
TY JIbIXaHUH, JTIMTELHOCTb BIOXA, TOTOKOBOE BPEMsI BlOXa U BPEMSsl MH-
CHMpaTOpPHON May3bl. Mex/ly NOTOKOBbIM BPEMEHEM BJI0Xa U MOTOKOM
oOpaTHasi CBS3b.

Pestome: B pexxume npunygurensHoit UBJI ynpasasiemom no-o0bémy
(VC-CMYV) c nepekmmoyeHreM Ha BbIJOX NO-BPEMEHM Bpay yCTaHaB-
JIMBAET fbIXarenbHblii 00bEM, PEEP, nmurenbHOCTH BIOXa M 4acTOTy
[bIXaHWi. B 3TOM pexxuMe HanpsiMylo WM ONMOCPEJOBAHHO Bpay yCTa-
HaBJIMBAET BEJIMYMHY MOTOKA U JIMTENBHOCTb MHCIIMPATOPHON May3bl
(maysa Bpioxa). [InkoBoe jjaBjieHue Boxa 3aBUCUT OT BEJIMYMHBI TOTOKA,
CONIPOTHUBJICHUS JbIXATENbHBIX MyTeNl (PE3UCTAHC), MOJATINBOCTH pe-
CIIMPATOPHON CUCTEMBbI (KOMIUIAHC) U OT CTENEHU «COTPYAHMYECTBA»
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naupenTa u annaparta VIBJI. [laBneHue niaaTo 3aBUCUT TOJIBKO OT MOAAT-
JIMBOCTHU PECTIMPATOPHOI CUCTEMbI (KOMIUTAMHC). [IbIXaTebHbIA 00BEM
Y MUHYTHBIN 00bEM BEHTUJISILIMK 3aBUCAT TOJIBKO OT HACTPOVIKM arnmnapa-
Ta UBJI. YBeanueHne BpeMeH B0Xa HE NMPUBOUT K YBEJIUYECHUIO JIbl-
XaTeJIbHOrO0 00bEMA HO CMOCOOCTBYET JIyUIEMY PACIPEECIEHUIO BO3-
fiyXa B JIETKUX U JIy4lleMy ra3o00MeHy. [IaHHbI peXXuM MOXET ObITh
OMACEH JIJIs1 MALMEHTA MPU HEAOCTATOYHON JITIMTENBHOCTH BbIJOXA, 3TO
npuBoguT K popmuposanuto autoPEEP. C no3uuuit Heonyenus ¢op-
mupoBanusi autoPEEP upeanbhas nyuresnbHOCTh Bbiloxa 5T (B pealib-
HOI nmpakTuKe > 37). [IuTesbHOCTh BbiloXa < 5T (B peaJIbHOM MPAKTUKE
< 3t) npuBogut K ¢dopmuposanuio autoPEEP, BcnencTsue HenmosHoro
BBII0XA U rpO3UT OapoTpaBMoil. Blox mauueHTa, COBNafarolmi ¢ an-
napatHbIM BioxoM, anmapaT MBJI «BocnpuHuMaeT» Kak MOBbILIEHUE
NOJIATIIMBOCTY PECTIMPATOPHON CUCTEMBI (KOMIUIAHC) U CHUXKEHHUE CO-
NPOTUBJIEHNS JbIXaTEJbHbIX NyTel (pe3uctanc). IIpu sTom naBneHue
BJIOXa CHM>KAETCH.
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(CMV) Ill - 3 NMpuHyanTensHaa UBJ1 no-gaBneHuro
(PC-CMV)

Orot pexxum UBJI nasbiBaercsa: PC-CMV (pressure control continuous
mandatory ventilation). Boniee nosmHoe Ha3BaHue: pressure control time
cycling continuous mandatory ventilation. Camblil KOPOTKMI1 BapUaHT Ha-
3BaHusi: PCV (pressure control ventilation).

Mpwu UBJ1 no-gaBneHuto Bpay HacTpanBaeT
paBreHve U BpemMs Booxa

Arnnapatsl UBJI, ynpasnsiemblie no-gasnenuto (PC), BiepBbie NOSBUIUCH
B MeAUATPUU. DTO MPOU3OLIIIO TOTOMY, YTO MPUCTIOCOOJIEHUI, TOUHO U3-
MEPSIIOLIUX KOJIMYECTBO BO3LyXa, JIOCTABJISIEMOr0 MaJIEeHbKOMY TallieH-
Ty, He Obu10. [ToaTomy st UBJI y nereit ucnonb3oBanv ynpasiieHue
MO-JIAaBJICHUIO M MPOCTO CMOTPEJN, KaK B MOMEHT BJOXa paCIIMpPSIeTCs
rpyjiHasi KJIeTKa, U aHAJM3UPOBAJIM Ta30BbIl COCTAB KPOBU U AyCKYJIb-
TATUBHYIO KapTHUHY.

O TOM, YTO TPOMCXOJUT C PECNMPATOPOHON CUCTEMOI MaJIbIllla, Bpa4y
TOJILKO JiorajibiBasicsi. OCHOBHBIM, a MHOT/IA U €IMHCTBEHHBIM TPUOOPOM,
MOJICKA3bIBAIOIIMM Bpavy, B KaKyH0 CTOPOHY KPYTUTb PYUKM amnmapara
NBJI, Obi1 manomeTp. HakomnseHre KIMHMYECKOro OnbITa MOKa3alo,
yto PC 6e3onacuee VC, nockosnbKy cnoco0 ynpasnenust PC, 3acrasis-
€T Bpaya iyMaTh, B IEPBYIO OUYepe]ib, O TOM, MOJ] KAKUM JIaBJIEHUEM U 32
KaKol MpOMeKyTOK BpEMEHU BO3[yX OyJeT BXOUTh B JIETKKE.

Cospemennble anmnapatbl VIBJI ocHallieHbl TOYHBIMU JaTYMKAMU U MO-
HUTOPAaMU, TIO3TOMY Mbl 3HA€M U JIbIXaTeJbHbI 00bEM (VT) U MUHYT-
HbIIl 00BEM BEHTUJISILMU, a TpapMuecKuil MOHUTOPUHT OTKPBIBAET HaM
TOTIOTHUTEILHbIE BO3MOXKHOCTH.

BpemeHHas pa3buBka: Kak 1 Bo Bcex ocTaibHbIX BapranTax CMV,
B PC-CMV 3apnaércsa xéctkas pazbuBka no Bpemenu. [Ipu HacTpoiike
peKrMa yCTAaHABIMBAETCS JITIMTENBHOCTD BAOXA U BbIOXA, YACTOTA [ibl-
XaHUN U JIUTENIBHOCTD JibIXaTeJibHOro nukia. [Tockonbky 3ajjaHa va-
CTOTa /IbIXaHWi1, aKTUBUPOBAH TPUITEp MO-BpeMeHu (time-trigger wim
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machine-trigger). [lepekmouenue Ha Bbiiox B pexkume PC-CMV npouc-
XOJIUT TOJILKO MO-BpeMeHH (time-cycling).

PCV| : IObIXaTeNbHbIN LUK
i : nepeKmoqume
. BOOX . BbIJOX . Ha BbIOX
A i no BpemMeHU
P % ; (time-cycling)
12N .
- i
F = ;
z DM R BAOK
g \ i BbljOXa ’/no BpemeHu
GJ H
+9 d !
@ BpEMﬂ t
o B,qoxa
o | /nepeKmoqume
) i Ha BblJOX
v E : f Mo BpeMeHu
t
Tpurrep naumeHTa
nepekioyeHne BCMOMOTaTebHbIN NPUHYAUTENbHBIN
p ||PCV gasz'é'ﬂgﬁm BAOX (assisted) BAOX (mandatory)
\'A / t
OKHa CYMHXPOHWM3aLMUN
F nepeknoueHne
Ha BblJOX
no Bp,'/emeHm
i BpemA V V V t
-
. BAOXa
: nepeklyeHmne
Ha BbIAOX
t

Ecte BapuanTel oToro pexxuma MBJI, rape akTMBUpOBaHbI 1Ba TpUrTepa:
TPUITEP NMO-BPEMEHU U TPUITEP OTKJIMKAIOLMIACS Ha BIOX MauueHTa. Buo-
X1 UTHULMPOBAaHHbIE MALMEHTOM Ha3bIBAIOT BCIIOMOraTesbHbIMU (assisted).
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Ha rpadwike BugHO, 4TO BCe BIoXu B 3ToM pexkume VMIBJI Huuem He oT-
JIMYAKOTCS KpOME Crioco0a TpUrrupoBaHusi. Bee stu BIoxu, BHE 3aBUCH-
MOCTHM OT Tpurrepa no kjaccucpukauuu P. YatOypHa, NpuHYyIMTEIbHbIE
(mandatory). Taxoii BapuanT pexkuma MBJI moxeT Ha3bIBaThCs «Assist-
control» umm «Assist-control-PCV». [1ns Tpurrepa naupeHTa BbIessitoT-
Ccsl crielalbHble BpEMEHHbIE MHTEepPBaJibl (OKHA CUHXPOHMU3ALMK) [0 Cpa-
0aTbhIBaHMs TPUITEPA NO-BPEMEHHU.

IIpu HacTpoiike Takoro BapuanTa pexkuma FIBJI Bpau BeiOMpaeT Tpurrep
nanveHTa (Yalle BCEro MO-JaBJICHUIO WM MO-TIOTOKY) U YCTAHABJIMBAECT
4yBCTBUTEJILHOCTD TpUrrepa. OnTuManbHasi 4yBCTBUTEILHOCTb TPUITeEpa
MOIOMPAETCST UH/IMBHIY AJTBHO.

Wcnonb3oBanue Tpurrepa nauyenra (patient-trigger) 6b1710 BaXKHbIM 3Ta-
noM B pa3Butun pexkumoB MIBJ1. Cunxponuzanus padots! anmapata MIBJI
C PUTMOM [IbIXaHUsl MAUMEHTa CTajla npole U kauyecTBeHHee. Korjga B
pexxume BJT akTBUpPOBaH TOJILKO TPUITEP NMO-BPEMEHHU (time-trigger oH
>ke machine-trigger) CHUHXpOHM3aUysl JOCTUTAETCSI OJHUM U3 TPEX CIOCO-
60B: 1) yruybasieTcst cefjaliysi nalyMeHTa, BIUIOTh /10 BBEJICHUsI B HAPKO3 C
KCMOJIb30BAHMEM PEJIAKCAHTOB; 2) MOJIaBJIEHNE AKTUBHOCTH IbIXaTEIbHO-
ro ueHtpa 3a cyéT runepBeHTWIsIIM (MOJI) 1 GosbIIMX AbIXaTENbHbIX
00BEMOB; 3) OUEHb TAJAHTIIMBbIN W ONBITHBINA Bpay, HA OCHOBE KJIMHUYE-
CKUX NPOSIBIIEHNI ¥ THCTPYMEHTAJIbHBIX JAaHHBIX (B TOM YMCIIE KalTHOME-
Tpun, aHamm30B KOC 1 ra3oB KpoBn) Nofi0MpaeT AbIXaTENbHbIN 00BEM 1
YacTOTY JIbIXaHWi1, ONTUMAJIbHBIX [l IAHHOTO NayyeHTa. O4eBUIHO, 4TO
TPETUI BAPMAHT BCTPEYAETCS HE TAK YaCTO KaK XoTesock Obl. Camoe me-
yanbHOe, yTo npu MIBJI ¢ ncnonb30BaHMeM TOJILKO TPUTTEPA MO-BPEMEHU
MbI UTHOPUPYEM, a 3a4acTyIO U OJIOKMPYEM CUCTEMbI Ay TOPEryJIsL|y na-
LMEHTA.

KauecTBo TpurrupoBaHus Boxa NauyeHTOM 3aBUCUT OT JBYX COCTAaBIIsI-
roux. IlepBoe — 310 yyBCcTBUTENBLHOCTDL TpUrrepa. K coxanenuto ewg
MO>KHO BCTpeTuTh anmaparsl FIBJI y KOTOpBIX 4yBCTBUTENBHOCTh TPUI-
repa No-JaBJICHNIO WX MO-NIOTOKY HE COOTBETCTBYET 3asIBJIEHHON. BTo-
poe — 3TO HACTPO¥KA YyBCTBUTEIBHOCTU TpUrrepa. CiMIKoM BbICOKast
YYBCTBUTEJIBHOCTb TPUITEPA MPUBEAET K JIOKHOMY TPUITUPOBAHUIO, A
CIIMILIKOM HU3Kasi, PUBEAET K ToMy, yTo anmapar VIBJI npomyctut yacTh
NONBITOK BOXA MALYEHTA.
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HaBneHne BOoxa u AbixaTenbHbIn 06bLEM B pexxume UBJI
(PC-CMV)

PCY ; noBbllleHNEe : CHUKEeHMe

. naBneHuA H naBneHuna

NCXOLHbIN . BOOXa BOOXa
npvmep : ;

n3MeHeHue! OblxaTeIbHOro obéma

TN AN L A

Ha 6onpimHCcTBe anmapaToB jiaBieHne Buoxa (Pinsp) cunraercst ot ypoB-
Hst PEEP. Ha anmaparax Driger Pinsp 3amaércs oT Honsi. [1aBnenue Bio-
Xa — 310 cnoco6 ynpasnenus B jaHHoM pexxume BJT (PC-CMV). Ilpu
HACTPOVIKe 3TOro pexkuma Bpad 3aaét annapary VIBJI yacTory apixanwii,
JIUTENLHOCTD BIOXA U JJaBJIEHUE, KOTOPOE armnapaT NOfJIeP>KUBaeT BO Bpe-
Msl Blloxa. Bbl BUIMTE Kak Npu M3MEHEHUN JJABJIEHNS BAOXa MEHSIETCS] KpU-
Basl OTOKA U JibIXaTeNbHbIN 00bEM. CrieryeT NoMHUTB, yTo anmnapat MBJT
pelaeT 3aady MNOjiep>KaHus LEJeBOro JABJEHUSl YIPaBIsisl MOTOKOM.

O61BLEM BAOXa — 3TO Nnowagb Noa KPMBOM NOTOKa

OueBHIHO, YeM BbILLIE IABJIEHUE B/I0XA TE€M OOJIbLIE OTOK U AbIXaTeJbHbIN
00bEM. Ho fjaxke y oIHOrO M TOro >Ke NauueHTa, OJHO U TO XK€ JJaBJIeHUe
B/IOXA, MPU Pa3HbIX COCTOSIHUSIX PECMPATOPHOI CUCTEMBI, Oy/IET 1aBaTh
pasHbIe IbIxaTesbHble 00bEMBI. [Ip pa3HbIX COCTOSIHUSIX peCIMPATOPHOI
CUCTEMBI ISl IOCTUKEHNS LIEJIEBOTO JABJIEHUSI HY>KHbI pa3Hble MOTOKHU.
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IIpu HacTpoiike 3Toro pexxuma monutop ammapara VIBJI paét nam Oec-
LEHHYI0 MH(OpMaLMio. Mbl 3HaeM JbIXaTeIbHbI 00BEM KaK/I0ro BOXa
1 00bEM MUHYTHOI BEHTUIISILMU. TakuM 06pa3oM, Mbl MOXKEM NOAOUpATh
ONTUMAJIBHOE TaBJICHUEC BIOXA Yy NAUMECHTOB C PA3HbLIMU CBOMCTBaAMU pe-
CMUPATOPHOI CUCTEMBI.

OnuTenbHOCTbL BAOXA M AbiXxaTeNbHbIM 06bLEM B pexxume UBJI
(PC-CMV)

B rnase I - 5. MbI 00Cy>Kaa/iv MOCTOSIHHYO BPEMEHU 1 OOBEM 3aroJIHe-
HUS PECTTMPATOPHON CUCTEMBI ITPU MOCTOSIHHOM JjaBiienunu. Korya annapar
NBJI nojpiep>KuBaeT NOCTOSIHHOE AABJIEHUE BJIOXAa CKOPOCTh 3AMOJIHEHUS
pecnpaTOPHOIi CUCTEMBbI 3aBUCUT OT PE3UCTAHC U KoMItaitHe. O6beM 3a-
MOJIHEHUS! 3aBUCUT OT PE3UCTAHC, KOMIUTAHC U BpeMeHU Bioxa. [mmressb-
HOCTb TMOJTHOTO TTACCUBHOT'O BbII0XA OMPENIEIISIeTCsl BEJIMUMHON PE3UCTAHC
Y KOMIUTAMHC PeCMpaTOPHOIl CUCTEMBI.

10 NOCTOAHHAA BPEMEHW BOOXA W BbIJOXA
| —198,2% | 99.3%
| To5% ’
80 86,5%)
T s )
e W
F 360 632%| BP
=
<<
é X
J 40
< 36,8% .
t = \/ 06bEM
= BbljOXa
©20
8 13,5%
0,
0 & 18% 10,7%
Vv A T T 2 3 4 5 &
t

Kpusble Bbioxa Ha Bcex Tpéx rpagmkax ofuHakosble. B pexxume PCV
KPUBBIE BI0XA Ha rpadpKax o0bemMa 1 MOTOKA 3€PKaJIbHO CHMMETPUYHBI.

J171s1 KaxK/101 pecnMpaTOPHON CUCTEMbI U JIJIsl KaXKJI0TO YPOBHSI JIaBJICHUS
CYILLIECTBYET ONPE/CJICHHbII OOBbEM 3alOJHEHUSI. DTO YaCTHbINA Cyvai
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IT 3akona HptoTOHA O paBHOBECUM CWJl. B TOT MOMEHT, KOrjja JaBJieHUE
B JIbIXaTEJIbHOM KOHTYpE NMPUXOAUT B PaBHOBECUE C MPOTUBOJICHCTBUEM
BCEX YNPYIMX 3JIEMEHTOB CUCTEMBI, IOTOK OCTAHABIMBAETCS. B Kaxkaom
KOHKPETHOM CJly4ae 3TOT MPOLECC B3aMMOJEHCTBUS 3aHUMAET OIpefie-
JIeHHOe BpeMsl. BbUIO yCTaHOBJIEHO, YTO 3TO BpeMsl YETKO KOpPpPEJIUpyeT
C MPOM3BEJCHUEM KOMIUIAMHC Ha pe3ucTaHc. [IpousseeHne KoMiiainHe
Ha PE3UCTAHC — ITO MOCTOosiHHAsA Bpemenn i Tay (CR wm 1), nmeet
pPa3sMEpHOCTb B CeKyHAax. MakcuMasbHOE 3aMoJIHEHUe peclMpaTOpPHOi
CUCTEMbI WM, MAKCUMAJIbHBII JIbIXaTeJIbHbII O0BEM Ul JJaHHOTO (IO-
CTOSIHHOI'O) JIABJIEHUSI BJIOXA JOCTUTAETCs MPU JUTUTENLHOCTH BAOXA MSTh
tay (SCR nm 5t). JanbHeiuee yBeanMyeHNe BPEMEHU BJIOXa HE MPUBO-
JIUT K yBEJUUYEeHUIO oO0bema 3anosHeHusi. Cuctema B paBHOBECHM, TIOTOK
OCTAHOBJIEH. B peasibHOII KIMHUYECKON NpaKTHKe JIsl OJIHOrO BIOXa U
BBIJIOXa JIOCTATOYHO 3T. VIHOI/Ia BMECTO «IOCTOSTHHASI BpEMEHU» TOBOPSIT
«BpPEMEHHAasi KOHCTaHTa» (aHIVIMICKUI TEPMUH «time constant»).

O6BLEM BAOXa — 3TO Nnolaab Noa KPMBOM NOTOKa

Ecnu gnutenbHOCTb BAoxa 6onblie 4yem 5t

Korpa pavrensHOCTh Boxa Gosnblie yeM 5T, Ha rpadukax MoToka u
00BbEMa HAOJFOAETCSl BPEMEHHOW MHTEPBAJl, B KOTOPOM MOTOK OCTa-
HaBJIMBAETCSI ¥ 00BbEM He MeHsieTcs. PecnimpaTopHas cuctema nauyeHTa
NPUXO/IUT B PABHOBECHE C TEM MMOCTOSIHHBIM JIJABJIEHUEM , KOTOPOE arma-
pat MBJI co3naet B abixaTeabsHOoM KOoHTYpe. Hain pecnekr capy Mcaa-
Ky Hetorony. Cuinbl anmapara UBJI u cuiibl ynpyroctu pecnupaTopHO¥#
CUCTEMbI MAlMEHTa BO BpeMs nay3bl Boxa paBHbl. [lnaTo Ha rpacduke
00bEMa FOBOPUT HaM, UTO 00BbEM He MeHsieTcsl. Ha rpaduke noroka Bo
BpeMsl M1ay3bl BOXa OTOK OTCYTCTBYET.

B PCV yBenu4yeHue BpemeHu Booxa 6onbLie 5t He npuBoguT
K YBeJINYEeHUI AblXxaTenbHOro o6bLema
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HaBaiite cpaBauM pexxuM MIBJ1 ynpasiisieMblil No-00bEMY € NEPEKITIOYUE-
HMeM Ha BbIj1ox no-Bpemenu (VC-CMV-Time-cycling) u pexxum ynpasis-
€Mblii O-/IABJIEHUIO C IEPEKIIIOUEHUEM Ha BbIIoX no-Bpemenu (PC-CMV),
korya B pexkume PC-CMV pyurenbHOCTS Blioxa npeBbinaet 5t. [lanyeHT
OJIVIH Y TOT K€, IbIXaTeJIbHbI 00bEM OJJUHAKOBbIIA.

nepeksoYeHne no BpemeHu
VCV (time-cycling) PCV
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Bbl BuMTE, 4TO JJaBlIEHME MJIATO OMHAKOBOE. DTO €CTECTBEHHO: OfIMHA-
KOBbIi1 JIbIXaTeJIbHbII OOBEM U OfIHA U Ta XK€ PECNUpPaTOpHasi CUCTEMA,
NOTOK OcTaHOBJIeH. Ha KpuBbIX 00bEMA BO BpeMsl May3bl BIOXa B 000UX
cyyasix ecTh I1aTo (00bEM He MeHsieTcst). Takoil BapuaHT pexxuma PC-
CMV MoxeT ObITh MOKA3aH NMalEHTaM ¢ HEPABHOMEPHBIMU JIETKUMU (Ha
PEHTTEeHOrpamMMe «IecTphle Jierkue»). Eciin cooTHoleHne Boxa K Bbl-
noxy 1:1 nmm Gosbuie yem 1:1 MoxxeT ncnosb30BaThCsl Ha3BaHue Inverse
Ratio Ventilation (IRV) unu BeHTUSIIMS ¢ OOpaTHBIM OTHOLLIEHUEM BIOXA
K BBIJIOXY.

B PCV yBenuyeHue BpeMeHu BAoxa 6orblue 5t MOXeT ObITb MOKa3aHo
npu UBJ1 y naumeHTOB C 0OMaroBbIMU U3MEHEHUSIMU JIerKnX

Ecnu gnutenbHOCTb BAOXa MEHbLUEe YeM 5t

BLOX 2T

| | '
P B BMIOX 5T _ P=p, | BAOX2T
|
|
|
: t
F |
S-| > Sz : i
S1 . | Sz
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JlaBneHue Baoxa He MEHSIETCSl, HO COKPAaTUIIOCh Bpemsi Boxa. B pe3ynbra-
T€ MOTOK OOPbIBAETCS B MOMEHT MEPEKJIFOUEHHs] HA BbIJIOX, HE IOCTUIHYB
HyJeBoro ypoBHs. Ilnomans nop KpuBoil notoka ymeHbiiaack. CooT-
BETCTBEHHO YMEHBLIWIICS U [IbIXaTeJIbHbII 00BEM.

Ecnu MbI XOTHM COXPaHUTb HEU3MEHHBIM JIbIXaTEJbHbIA O0BEM IPU YMEHb-
LIEHUM BPEMEHM BJIoXa < 5T Mbl JOJDKHbI YBEJIMUYHUTH JABIEHUE BJOXa.

JaBneHune
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| H
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| t

COOTBCTCTBCHHO, €CJIM UCXO/IHO, BPpEMS B1I0XAa MCHBIIC 515, a Mbl XOTUM
CHU3UTDL AaBJICHUE BJ10OXa, U IPU 3TOM COXPAHUTDH Hpe}KHI/Iﬁ JAbIXaTEJIb-
HbIA O6’BéM, MbI YBEJIMYUBAEM BPEMS BOXA U, ONTHOBPEMEHHO, CHU>KAEM
OaBJCHUCEC.
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- | naBneHne
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BJOXa
—2r 5CR (5T)
MOoTOKOBOE y8esu4uIoce

ObIXaTesbHbI 06bem

\ He Uu3meHuJsica

IIpn HacTpoiike pexkuMa NPUHYAUTENBHON BEHTWIISLMU I10-aBJICHUIO
(PC-CMYV) pnst Toro 4roObl AOCTABUTH IEJICBOM AbIXaTEeJIbHBIN 00b-
€M HY>KHO MoAOMpaTh ONTUMAJLHOE COOTHOILIECHUE [ABJICHUSI BOXa U
IUTENHLHOCTU Boxa. MunumanbHoe faBienue Bpoxa (MJIB, driving
pressure) Il TAaHHOTO JIbIXaTeJbHOr0 O0BbEMa y JIAHHOTO MalMeHTa
OMpeJeNsieTCs] KOMIJIAHCOM PECIMPATOPHON CUCTEeMbI. [JIIMTEeNbHOCTh
BJOXA MO3BOJISIIOLIAS JJOCTABUTh LEJIEBOM JIbIXaTEJIbHbI O0BEM MpuU
MUHUMAJLHOM JaBiieHuu Broxa (M/IB) onpenensieTcss NogaTIMBOCTHIO
(KOMIUTIafHCOM) PECNMpPaTOPHOI CUCTEMbI M CONPOTUBJIEHUEM JIbIXa-
TeJbHbIX MyTel (pe3ucTanc). [TogpooHo o M/IB 1 nocTosiHHON BpeMeHn
(CR) B rimaBax I-5 n I-6.
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3aBMCUMOCTb NMOTOKAa U AbIXaTeNlbHOro o6bLEéma ot
COCTOAHUA pecnupaTopHoﬁ CUCtTeMbl

YeM BbILLE KOMIUIANHC WK, YeM O0Jiee NOJIATIIMBA PECIMPATOPHAS CUCTE-
Ma, TeM OONbIIMIA TOTOK U 00BEM MOTpedyeTcs /I €€ 3anOoJHEHNs IPU
TOM 3Ke JlaBjieHun. Ecim cuctema ynpyras (3kecTkasi), To Jij1s €€ 3anoJHe-
HYSL, TIPY TOM K€ IABJIEHNU HY>KEH MEHBLUNIA TIOTOK U OOBEM.

PCV
HopMa

BbICOKWUI HU3KNN BbICOKUI
KOMMManHC KOMMManHC pe3uncTaHc

. (. (. Ges

Ecim pexkxum BJT ynpasiisiem no-yiaBiieHuto, To rpadvik JaBjaeHus OyaeT
CTPOro COOTBETCTBOBATH HacTpoiikam ammnapara VIBJI. bonee Toro aror
rpacuk OyJeT HEM3MEHHBIM ISl JIF00O0ro MauyeHTa (€CM HaCTPOMKU pe-
>KMa HEM3MEHHbI). EMHCTBEHHOE OTiMuMe Ha rpaduKe JaBlICHUs], 3TO
YAJIMHEHUE BbIIOXa MpU yBeauueHnu pesucranc (actma, XOBJI, 6pon-
xocnasMm). [Tpu ynpasieHnn BIOXOM NO-JABJAEHUIO U3MEHEHUS] COCTOSIHUS
PECIMPATOPHON CUCTEMBI OTPAXKAIOTCS Ha rpadrKax MOTOKa U 00BEMA.
YTO0Ob! YBUAETD, KaK NALMEHT IPUHAMAET HACTPONKY peXXUMa yIpaBisie-
moro no-fasnennto (PCV) cmorpute Ha rpaduku motoka n oobEma.

B pexumax ynpaBnsieMbix no-gasneHuto (PCV)
COCTOsIHUE pecnupaTopHON CUCTEMbI OTpaxaeTcs
Ha rpacpmkax noTtoka u oo éma
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ObixaTenbHbIi 06 bEM Yy NPUHYAUTENbHBLIX U
BCromMoraTesibHbIX BAOXOB MOXeT OTNnYyaTbCA

PCV NPUHYANTENbHBIN BCrOMOraTesbHbIN NPUHYANTENbHBIN
P BAOX (mandatory) BAOX (gssisted) BAOX (mandatory)
\ / 1
OKHa CUHXPOHM3aLun
i c MepeksyeHne
nepeknyeHne Ha BbI10X
Ha BbIOX no BpemeHu
no B?EMEHVI /
Bpems Bpems V t
. BOOXa . BOOXa

t

Armmnapar VIBJI B TeueHue BpeMeHH BJIOXa MOJJIEP>KUBAET LEJIEBOE JIaBJie-
HUE B IbIXaTeJIbHbIX MyTsX. Kak Obu10 NoKa3aHo B MPEbIIYLLIEM pUMepe
NbIXaTEebHbI 00BEM JIOCTABISIEMbIN MALMEHTY 3aBUCUT OT CONPOTHBIIE-
HUS IbIXaTEeJIbHbIX MyTel (pe3UCTaHC) U MOAATIMBOCTUA PECUPATOPHON
cuctembl (kommutaitHe). Ho, kpome Toro, B PCV pixaTenbHblil 00bEM 3a-
BUCUT OT TOTO HACKOJILKO MAaUMEHT cOTpyaHuyaet ¢ annaparom MBJI. B
OOJILIIMHCTBE CJIYYaeB, MOCJIE TOrO Kak MALMEHT Havyall BJOX, U TaKUM
oOpa3oM akTuBvpoBasl Tpurrep ammapara MBJI, nauueHT npopomkaet
BBINOJIHSITH CBOH BJIOX OTHOBPEMEHHO ¢ anmnapaTom. To ecTb anmnapar Biy-
BaeT, a MauueHT BapixaeT. Ho y annapara 3agaya co3paTh OnpeenéHHoe
IaBJIEHUE B JIbIXaTeJbHBIX MyTsAX. OO6pa3HO roBOps il TOrO, YTOObI CO-
3[aTh JIaBJICHUE anmnapart JIOJKEeH «yMepeThCcsl MOTOKOM» B pPecrupaTop-
HYIO CUCTEMY NalMEHTA, HO MALMEHT BIbIXAET, U JIJIs1 «yIMOpa» MPUXOAUT-
csl co3faBaTh OOJbLIMIA TOTOK. Mbl HE yCTaéM HalOMMHATh, YTO OOBEM
— 9TO IJIOLIA/Ib MOJ, KPUBOM NMOTOKAa. Yem OoJiblie moToK, TeM OoJiblie
AbIXaTesbHbI 00bEM. «C Touku 3penus anmmnapata UBJI» korpga naupeHT
B/IbIXa€T OJJHOBPEMEHHO C amnmapaToM, MOAATIMBOCTbL (KOMIUIAMHC) pe-
CIIMPATOPHON cUCTEMBI pacTeT. CeMaHTUYECK! TOXKE BCE CKIIAJIbIBAETCS:
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«MAaUMEeHT aKTUBHO noyiaéres aercteuto annaparta MBJI, — nogatamBocTh
(KOMITAIHC) pacTeT».

CKopoCTb HapacTaHUA NOTOKa U AbiXaTesibHbIW OOHLEM

pa3Hasa CKOpPOCTb HapacTaHmA notoka B PCV

fast rise slow rise
6bicmpo cpedHe MeOs1eHHO

Q

O
Ramp
j

ITpu HacTpoiike peXkMMOB yNpaBIISIEMbIX MO-JABJIEHAI0 MOXKHO M3MEHSITh
CKOpOCTb HapacTaHus nmotoka. CrieflyeT MOMHUTb, YTO yMEHbILAs CKO-
POCTb HapacTaHus MOTOKA Mbl OJHOBPEMEHHO YMEHBILIAEM JbIXaTEJIbHbIN
00bEM. Bonee nogpoOHO 0 ckopocTu HapacTaHusi notoka B riase 11 - 7.

HJISI YEero HY>KHO MEHATH CKOPOCTH HAPACTAHUA rmoroka?

pa3HaA CKOpOCTb HapacTaHuA notoka B PCV

b6bIcMpOo cpeoHe MeOsIeHHO

RN ENNVAN
N A A
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>
4 t 3

tL,tL,; epems 0oCMUXKeHUS MAKCUMAJ1IbHO20 NOMOKA
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JI71s1 KaKI0ro COCTOSIHUSI PECIIUPATOPHON CUCTEMBbI MALMEHTA CYILLIECTBYET
ONTUMAaJIbHAS JUHAMKKA MOTOKA. ECiM MOTOK HEIOCTATOYHBIN, MALEHT
UCTIBITHIBAET HEXBATKY BO3yXa MO-aHIIMICKU, «air hunger». Eciu noTok
M30bITOYHBIN Y MPEBBILIAET NPOMYCKHYIO CTOCOOHOCTD JIbIXATENIbHbIX Y-
Tei, Ha rpaduKe aBJIeHUs] Mbl HAOJIOIAEM MUK BbIIIE YCTAHOBIEHHOTO
nasnenusi Boxa. [logoupast onTUMaIbHYIO CKOPOCTb HApaCTaHUSI MOTOKA
Y MEHsIsI MHTEePBAJl BpEMEHH JIOCTHXKEHHUSI MAaKCUMAJILHOTO MOTOKa (time
ramp wiu slope), Mbl yJydillaeM napameTpbl BEHTUJISIMUA U TOBbBIIIAEM
koMmcopt naupenra. [Ipenymaraem Bam paccmoTpeTs /iBa BapyaHTa ajian-
Tauyu pexkuma PC-CMYV K pa3HbIM COCTOSIHUSIM PECIIMPATOPHOM CUCTE-
MbI MALMEHTA.

BapuaHT N2 1: «Hu3Kuit KOMIUIAHC peCMpaTOPHOIl CUCTEMBbI»
[TocmoTpuM Kak Mbl MOskeM onTumusnpoBatsh MIBJI y nanpenTa ¢ Hu3skum
KOMIUTAfHCOM, TO €CTh C PECTPUKTUBHBIM NPoLecCOM. 1715t TaKuX JerKux
UCIMOJIb3YIOT ONpPEENIeHUs: «TYrUe JIeTKUe», «KEeCTKHUEe Jerkue», «stiff
lung». CHIKEeHME KOMIUTaHCA XapaKTepHO /1JIsl MHEBMOHUM, OTeKa Jier-
kux u OPJIC.

inspiratory pressure aBfieHne Baoxa
PCV p yp it il
- .
HU3KUIA HU3KNI HU3KUIN t
HOopma KOMMIanHC KOMMIanHC KOMMAanHC

>
>
E
>

[TepBblil MpUMep Ha CXeME — 3TO MALMEHT C OObIYHBIMU CBOMCTBAMU pe-
CNMPATOPHON cucTeMbl. EMy BrosiHE MOAXOAUT JJaHHBII COCOO HACTPOWA-
ku pexkxuma MIBJI. Co BToporo npumepa — NaMeHT ¢ HU3KUM KOMIIIAiH-
coMm. BeanenctBue Toro, yto jerkue «tyrue», «stiff lung», He ypaercs
[IOCTABUThb NALMEHTY LIEJIEBOA IbIXaTeJIbHbII 00BEM MPU TOM K€ IaBIECHUN
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NOJICP>KKM U JUIUTEJILHOCTU BOXA, YTO U y 00bIMHOrO nayuenra. [lep-
Basi BO3MOYKHOCTb JJOCTABUTb LIEJICBOIA [IbIXaTEJIbHbIN 00BEM — YBEJIMUUTH
llaBJieHne NofyIepkKu (mpumep 3), a BTOpast — YBEJIMYUTD JUIUTENbHOCTh
Brioxa (mpumep 4). [Tpumep Ne 4 nHanbosnee masamin [1Jisl MalMeHTa 1o-
CKOJIbKY anmnapar JOCTAaBJISIET LEJIEBOM JIbIXaTEbHbII 00BEM C MEHBILIMM
IABJIEHUEM YeM B npumepe Ne3.

MauneHTy ¢ HU3KMM KOMMJSIAWHCOM AOCTaBNAEM
AbIXaTerbHbIN 00BEM — 3a CUeT yAJIMHeHUs BAoxa

Ho IIOMHHUTE, 9YTO YBCJIMYCHUEC VINTCJIbHOCTHU BJIOXA > 5T He l'IpI/IBe,T_IéT K
YBCJIMYCHUIO [IbIXATEJILHOT'O o0BbEMa.

BapuaHT N2 2: «BbIcOKOE CONPOTUBIICHHE /ILIXATEIILHBIX Ty TEl»
[Tpu o6ocTpennn XOBJI nnu OpoHXMaTBHON aCTMbI Y MAUMEHTA BHICOKOE
COTIPOTUBJICHUE JIbIXATEILHbIX MyTel (PE3UCTAHC).

|nsp|ratory pressure OaBneHue BAOXa

f\&ﬁ\f\f@\

BbICOKMN BbICOKMN BbICOKMI BbICOKMN t
pe3ncTaHc pPe3ncTaHc pPe3ncTaHc pe3ncTaHc

Fo o -

HopMma

Lenesom ,ElbIXaTeJ'IbeII/I 06'beM

[lepBblil mpUMep HAa CXeMe — 3TO NALMEHT C OObIYHLIMU CBOMCTBAMU pe-
CIUPATOPHON CUCTEMbI. EMy BIOJIHE MOAXOAUT JaHHBII BAPUAHT HACTPON-
ku pexxuma MBJI. Co BToporo npumMepa — mauueHT ¢ BBICOKUM CONPOTHUB-
JIEHUEM JIbIXATEJIbHbIX MyTEei.

Ecau Mbl He MeHsieM CTaHJjapTHbIe HACTPOIKM (MpUMep 2), BBICOKOE CO-
NPOTUBJIEHNE IbIXAaTENbHbIX MyTEH MPUBOAUT K TOMY, UTO 32 TO K€ BpeMsi
Y TIPY TOM K€ IaBJIEHUU BJIOXa [IbIXaTeNIbHbI 00BEM yMeHbLIUTCS . Camoe
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NPOCTOE pelIeHue il YBEeJIMUEHUs [IbIXaTeJIbHOro 00bEMa (pumep 3): He
MEHSIS ITTUTELHOCTH BI0OXA MOBBICUTH MHCIIMPATOPHOE AaBiieHue. [Ipyroe
pellieHre, Uil YBEeJIMUYEHUsI JIbIXaTeIbHOr0 00bEMa YBEIMUMBATL BPEMSI
Boxa (npumep 4). I[TocMoTpum Ha 3ajja4y Kak Ha onrnmusauyro MBI, a
HE MPOCTO JJOCTABKY LEJIEBOr0 JbIXaTeNbHOro 00béMa. [J1sl mauueHnTa ¢
BbICOKMM CONPOTHUBJIEHUEM JIbIXaTEJIbHbIX MyTeill Haubojee BaxkKHO 0be-
cneyenre 3pPeKTUBHOTO BbIloXa. FIMEeT CMbICIT COKpPAaTUTh BPEMSI BlIOXa
Y YBEJMYUTH JaBJIEHNE BIoXa (mpumep S5) emE Ooiblie, YeM B MpUMEpe
Ne 3, 4T0oObI MPEeNOCTaBUThL OOJIbIIE BPEMEHU 17151 TIOJTHOLIEHHOTO BbIIOXA.

MauuneHTy ¢ BLICOKMM COMPOTUBIIEHNEM AbIXaTeNlbHbIX NyTen
COKpawjaemM BpeMs BAoOXa M AOCTaBJIsieM LieNnieBon AblXaTerbHbIN
06bEM NoBbIWas MHCNUpPaToOpHOe AaBrieHue

O6¢cyanm noTok. Kakoit moTok foiKeH co3aBath anmapat MIBJT?

— JOCTAaTOYHbIA 1) AJs TOro, 4YTOObI MOCTABUTEL LIEJEBON AbIXaTEILHBIN
00bEM 3a Bpemsi Bioxa npu MBJI no-o6weémy, wim 2) [ast Toro, 4Toobl
MOJIIEP>KMBATh LIEJIeBOE JaBJieHe BO Bpemsi Biroxa npu MIBJI no-naBnenuto.

CpaBHUM KpUBbIE MOTOKA TP YNPABIEHUU BJOXOM MO-00BEMY U TO-
JIaBJICHUIO.

el el
t
nocmosAHHsbIl Hucxooawuli ybeigarouwjuli yb6blisaowuli
nomok nomok nomok nomok

90n/MuUH
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Bo BTOpOM npumepe pexkuMm ynpasisieMblil 10 00BEMY C HUCXOASALLEN
¢opmoii noToka, nogpooHo pazodepém ero B riase 11 - 5. [Ipu ynpanenun
MO-JJABJIEHNIO MAKCUMAJIbHBII MIOTOK BbILLIE, YEM TP YIPABJIEHUU 10-00b-
&My, a CHIXKeHne noroka npoucxogut obictpee. [Ipu PCV makcumans-
HbI MOTOK 9051/MUH HE peakocTb. bosee NopoOHO 0 MAKCUMAJIBHOM IT0-
Toke B rnase II - 6.

B JAHHOM PE2KUME MO2KHO MEHSATD JIaBJICHUEC BJOXA, CKOPOCTb HAPACTAHUA
MOTOKa, 4aCToTy HbIXElHI/Iﬁ n IJUTEJIbHOCTb B/1OXa. Me>1<11y JaBJICHUEM
BJ1OXa U AbIXaTCJIbHbIM 00BEMOM Mpsmast CBA3b.

Pestome: B pexxume npunyautensHoit IBJ1 ynpasiseMoM Mo-aaBieHuto
(PC-CMV) Bpau ycranaBnuBaeT jaBieHue Bnoxa, PEEP, nnurensHoCTb
B/IOXa M YACTOTY JIbIXaHWI U CKOPOCTb HapacTaHusl MOTOKa. [lpIxaresb-
HbII O0BEM U MUHYTHBII OOBEM BEHTUIISILIUM 3aBUCST OT COMPOTUBJICHUST
IbIXaTebHbIX MyTel (Pe3UCTaHC), MOAATIMBOCTH PECIIUPATOPHOIN CUCTE-
MbI (KOMIUIAMHC) ¥ OT CTENEHN «COTPYAHUYECTBA» MALMEHTA U annapara
MBJI. YBenuueHre BpeMeH! BOXa MPUBOAUT K YBEJIUYEHUIO JIbIXaTEIb-
HOro 00bEMa TOJILKO JI0 TEX MOp, MOKa BPEMs BOXa HE AOCTUIJIO ST (B
peanbHOi npakThke 3T). [lanmbHeiilee yBeJIMYeHWE BPEMEHM BIOXa He
MPUBOJMT K YBEJIMYEHUIO JIbIXaTeIbHOro 00béMa. Bjjox nauuenTa cosna-
JAOLLMIA ¢ annapaTHbIM BoxoM ammnapar MBJI «BocnipuHumaeT» Kak no-
BbIIIIEHUE TIOJIATIMBOCTH PECTIUPATOPHOIN CUCTEMBI.

Pexxum npunypurensnoin UBJI ynpasnsiembnil no-nasinennto (PC-CMV)
6osiee (PU3MONIOIMYEH, YEM PEXKUMbI YIIPaBIIsieMble M0-00bEMY .
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(CMV) Il - 4 «<P-max», oH xe «PLV»
MBIl no-o6bemMy ¢ orpaHuyeHnemM no AaBneHuo

06 atom pexkume MBJT mbl roBopusu B tiase Il - 12. B Toit rnaBe Mbl
pa3bupamu a3oByro nepemMeHHyro «mmuT» (limit). Ckopee Bcero Hu-
KTO M3 HAllMX yuTaresieil He OyJeT UCMOJb30BaTh 3TOT PEXKUM B CBOEH
KJIMHUYeCcKON npakTuke. CerofiHsi ecTh Oosiee yIoOHbIe U (PU3MOJIOTNY-
Hble pexxumbl MIBJI. Ho kak rosopui cap ®pencuc bakon: «Knowlege is
power» (3HaHue — cuna). Korga 3ToT peskuM BBOWIICS B KIMHUYECKYHO
npakTUKy pupmoit Driger oH ObL1 NpeICTaBeH MOf IByMs HA3BAaHUSIMU
«P-max» u «PLV» (Pressure Limited Ventilation). Takoe Ha3BaHue Mo-
JKeT JIe30pUEHTHUPOBATh Bpaya, MOCKOJbKY XapaKTEpPUCTHKA «pressure
limited ventilation» (MBJI ¢ orpannyeHuem no gaBiaeHuIo) NpUMEHMMa KO
BceM pexkumaM MIBJI ynpasisieMbIM MO-[IABJIEHUIO M KO BCEM PEXKUMaM
NBJI ¢ nBoiiHbIM ynpaBieHueM (3a UCKIFoYeHreM pexxuma VAPS).

3ot BapuanT CMV otHocuTcs K rpynne pexkumoB Dual Control Within
a Breath. D10 3HaunT, YTO 3aMaHHBLIA LIEJIEBOI IbIXaTENLHBIN O0BLEM all-
napat VIBJI gocTasiseT BbINOJIHAS KOPPEKLMIO TAPAMETPOB BEHTUJIALIMN
B TEYEHHE BIOXA. DTO OT/IMYaeT pexkuM «P-max» nmm «PLV» ot npyrux
PEKMMOB C IBOVHBIM yrpasiieHneM. (B pexxumax tuna PRVC u VS anma-
pat MBJI ananu3upyeT COCTOSIBLUMIACS BAOX U BHOCUT U3MEHEHUS B Iapa-
METPbI BEHTWISILMU NPU BBIMOJHEHUA clieyroiiero Baoxa). [Ipencrasnen
Ha anmapartax VIBJI ¢upm Dréger u General Electric. HanomuuMm, cioco6
ynpasJienus BoxoM Volume control o6ecrieunBaeT JOCTaBKY NpejncaH-
HOT'O JIbIXaTeJIbHOrO O0BEMA.
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PA MHCMMpaTopHast MHCHﬂg;\;ngaﬂ
naysa  nuKoBOe AaBlieHue
B0Xa - PIP yMeHbLUMnach

i i Pmax
[aBreHue @ (Pressure limit) @

nnaTo \ PEEP

BPEMS BAO)[@ BPEMS Bblgoxa > BPEMS BHOXA
He U3MEHINOCh

ONNTENbHOCTb AblXaTeNbHOro Lukna

00bEM BOXa

FA G HEe n3MeHuncs

MNOTOK BAOXA S - Sz
S
L
—> k t
NOTOKOBOE NOTOKOBOE
BpeMmsl BOoxa Bpemsi Boxa
yBenn4nnocb
I

st annapaTta VIBJI apixarenbHblil 00bEM — 3TO Ledb (target). [laBnenne
B JIbIXaTeJIbHbIX MyTSIX 3aBUCUT OT CONPOTHUBIIEHUSI OTOKY (resistance) u
nogatiuBocT (compliance), a 00bEM — 3TO NPOU3BEJIeHNE MOTOKA Ha Bpe-
Mms1. Anmapaty MIBJI noctaBieHa 3aaya: JOCTABUTD [AbIXATEJIbHbINA O0BbEM,
He npeBbIlasi Pressure limit. EquHCTBEHHOE pellieHne - yMEHbIIUTh TOTOK
Y YBEJIWYUTh MOTOKOBOE BpeMsl Boxa. B pe3yisbrare, cokparaercs uH-
cnMpaToOpHasi ay3a, HO BpeMsi BIoXa He MeHsieTcsl. [IbIxaTesbHbI 00bEM
HE MEHSIeTCsI, Ha CXeMe 3TO TUIOLLA/b MOofl KpUBO# notoka, S1=S2. Tak pa-
6oTaet anHbIA pexxuMm MBJI Ha annapaTax cdupmbl Driger cepun Evita.

EcTb HeckoJibkO Xypumid BapuanT atoro pexkmma MBJI Ha anmapartax
«Engstrem Carestation» ¢pupmbl General Electric, y GE notok «cpe3aet-
Cs1» HO MOTOKOBOE BPEMS$I BIOXA HE YBEJIMUMBAETCS, IPU ITOM YMEHbLIAeT-
Csl bIXaTeNbHbINA 0OBbEM, a JNIUTELHOCTD BIOXA HE MEHSIETCSI.
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PA MHCNMpaTopHas MHCnng%ngaﬂ
naysa NYKOBOE AaBneHue
B10Xa - PIP He yMeHbLUunach

i I Pmax
[aBneHve Q (Pressure Iimit)@

nnaTto

BPESE B,D,O)@ BPEMSI BbIA0XaA > BPEMA BOXA
HE U3MEHUNOCh

ANNTEeNbHOCTb AbIXaTenbHOro Uukna

00bEM BOOXa
FA yMeHbLUMCA
MOTOK BAOXa S, >S,
ST Sz
=
—] = t
MOTOKOBOE MOTOKOBOE
Bpema BAoxa BpemA Booxa
He U3MEeHUIT0Cb
V/\ e ________oObuémBnoxa _
/—Qe”btumncn

i

B aTOM ciiydae MOXKHO BPYUHYIO YBEJIMUMThL MOTOKOBOE BPEMsI BOXA U
nooéutkest Toro, uro annapat MBI, Taku 6yfeT 10CTaBIIsITh LENEBOM [bl-
XaTelIbHBIN O0BEM.

Pestome: 3TOT PEXKUM MPOJBUTaJICsS B KIMHAYECKYIO TIPAKTUKY C OOJb-
MM BOOJYLIEBIIEHUEM, KAK PEKUM TO3BOJISIOLINI TIOCTABUTH MALMEHTY
LIEJIEBOM JIbIXaTeNbHbIA 00bEM 0€3 YIpo3bl KpUTUUECKOT0 NOIbEMa JJaBJie-
HUS B cucteMe. BHepeHre B NpakTUKy pesKUMOB YIPABJISIEMbIX MO-00b-
&MY C HUCXOJISIIEH (DOPMOIi KpUBOH MOTOKA BHITECHUIIO JJAHHBIN PESKUM.
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Tym s noHAN, 2MO HC OHCUH, OH 8€0b MOHCEM MHO0€...
(B.C. Buicoyxuii)

(CMV) IlIl -5 UBJ1 no-06bemMy U U3MEHAAEMbIN NOTOK

O6BLEM BOOXa — 3TO Nyowaib Nog KPMBOW NOTOKa

Y coBpeMenHbIx anmnapatoB MIBJI cucreMa ynpasiieHUsi TOTOKOM MOZKET
reHepUpPOBaTh ObICTPO MEHstOLIMICS NOTOK. OYEeBUAHO, YTO U KpPUBbIE
rpavKoB NOoToKa OyayT pa3HbiMu. Ha pucyHke npepcrasieHsl rpadpuku
BO3MOXKHBIX (POPM IMHAMHKH TIOTOKA.

| VC-CMV  Volume-Control - CMV |
NnocmMosAHHbIU B80CX00AWUU CUHYCOUOHBbIU Hucxooawul Hucxooawul

nomok nomok Nomok NOMok nNomok
Tpe[roﬂbHVlK Tpaneuwua

® ® ® @ ’\@
[IepBblil BapyuaHT — 3TO NOCTOSHHBINA NIOTOK, TO, C Yero HauynHainacs BJI
no-o0bEMy . I'pachuka peskuMoB € TIOCTOSIHHBIM NTOTOKOM, YIPABIISIEMbIX
no-oobEMyY onucana B riaax (III - 1) u (IIT - 2). Bropoii u TpeTuit Bapu-
aHTbI (pOpMbI KPMBOI1 NOTOKA HE HALLIM NMpUuMeHeHus: B npakTuke VBJI
13-3a CBOEW HE(PU3UOIOTMYHOCTHU. TaK MOyYUIIo0Ch, YTO CO3[ATEIH arnma-
paroB BJI npegocTaBuiy Bpayam BO3MOXKHOCTb MAKCUMAJIBHOTO BbIOO-

pa. Ha nanemm ynpassienust MHorux ammnaparoB MIBJI ectb BO3MOXXHOCTB
BbIOpATh U TakKe (POPMbI KPUBOM, /1a TOJILKO OHU HUKOMY HE HY>KHBI.

-

Ceropns cambiMu (puzronornusbiMu Bapuantamu IBJT no-o6bémy cum-
TAOTCS BAPUAHTBI C HUCXOMALLIEH (hOPMOI KPUBOM MOTOKA.
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| VC-CMV  Volume-Control - CMV |

F HUCX00AWUL NOMOoK HUCX00AWULU NOMoK

TPeyrofbHUK TPeyrofibHUK Tpaneyuns Tpaneuus

2N aa
Kak anmapar MBJI penraer Kakoil NOTOK MCMOJIb30BATh B HAYAJIE BOXA, 4
Kakol B KOHLE? 3Hast «XOf] MbICIM» ammapaTa, Bpay MoJIy4aeT XKelaeMyro
¢opMy KpHBOI1 MOTOKA. Y TIPaBJIsisi IOTOKOM, annapar peliaeT reoMeTpu-
yecKkyro 3agauky. Anmapar VIBJI ctponT m3 KpuBO# MOTOKA reoMeTpu-
yeckyto urypy. [Lnowaas 31oit purypbl paBHa JbIXaTEIbHOMY OOBEMY.
MbI IOCTOSIHHO MOBTOPSIEM, YTO 00BEM — 3TO TIOWA/b MOJ] KPUBOW MO-
ToKa. OTHOI 13 CTOPOH SIBJISIETCS] TIOTOKOBOE BpeMsI BAoxa. Anmapar 3Ha-
eT miowaab purypsl u €€ ¢opmy (MPSIMOYTOJIbHBIA TPEYTOJbHUK, WU
NpsAMOYTOJIbHAsA Tpaneuys). st MpsiMOyrosIbHOrO TPEYroJIbHAKA BBICOTA
(OHa e OfWH M3 KaTeTOB) — 3TO MAKCUMAJIbHBII MMOTOK, @ BTOPOI KaTeT
3TO BpeMsi Boxa. [171s1 npsIMOyrosibHOM Tpaneluyuu MakCUMaJIbHbINA NOTOK
— 9TO OOJIbLIIEE OCHOBAHKE, a BbICOTA — 3TO JUIUTEIBHOCTD Boxa. Popma
KPUBOI OTOKA Y BLIOUPAETCS BPAYOM MPU HACTPOViKe pexkuma. OTHoILIe-
HUE JJIVH OCHOBAHMI Tpaneuuu 3aJaéTcs NPY HACTPOMKE PEXKMAMA.

[ns Tex KkTo noa3abbin LWKonb-

F| Hucxooswud F HYI0 TEOMETPUID HAMOMHUM,
NOMOK 2
Tpaneyua F t YTO niowagb Tpaneuun — 310
! F, nponseegeHmne nomnycyMmbl oc-
F"\Fz t Fy HOBaHWI Ha BbICOTY.
t -
Vi= (F, + Fy):2:t YTtobbl nNpsiMOyronbHas Tpa-
neuuns, obpasyemasi KpuBOWN

notoka Obina noxoxa Ha Kap-
TWHKY U3 LUKOMbHOIO y4ebHunKa
nosepHem eé Ha 90 rpagycoB
NPOTUB YaCOBOW CTPESIKU.

[Touemy 13 BCeX BapMaHTOB yNPABJIEHUS 0-00bEMY HUCXOfISILLIAI TTOTOK
Haubosee PU3noNOruyHbIA?
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Ecau oTBETUTH KPaTKO, MbI TaK JIBILIMM: U BJIOX, M BbIJOX HAUMHAOTCS C
MaKCUMAaJIbHOTO TIOTOKA, KOTOPbIN ObICTPO CHIKaeTcst. Mbl paccMaTpu-
Basiu 210 B rase (II - 6).

CMOHTaHHOEe U !
p AblxaHue : PCv :
|
N T
 — n |
———— f i t
: I Hucxooawut
F I : nomok
I
|
! |
|
! ' t
| |
| |
|
|
|
v /\ : /\ ! f—\
| |
: i t

2KuBble OpraHu3Mbl HE CO3AI0T NMOCTOSIHHBIX PABHOMEPHBIX OTOKOB HU
NIpY IbIXaHUH, HU IPY KPOBOOOpaleHnu. B XK1Boi Mpupoyie 1 BAOX, U Bbl-
JI0X HAYMHAETCS C MAKCUMAJILHOTO MTOTOKA U, IOCTENEHHO CHUXKAETCS [0
Hys4. [Ipy cnOHTaHHOM JIbIXaHUM HA BJIOXE JABJIEHUE B IPYJHOI KJIETKE
CHMXKAETCsl, a Ha Bbljoxe nosbllaeTcs. Ha rpadukax Takoi MoTok 1o
¢opme noxox Ha TpeyrosibHuk. [Ipu MBJI ynpasnsiemoii no-gaBneHno
(PC) anmapat UBJI B TeueHue Bioxa yiep>KMBAaeT JIaBJICHUE HA 3ajlaH-
HOM ypoBHe. [Ipy 3TOM ecTecTBEeHHbIM OOpPa30M BO3HMKAET CHIXKECHUE
noroka. B Hauane Bjoxa B peClimpaToOpHOI CUCTEME MHOT'O «CBOOOJIHOTO
MIPOCTPAHCTBA» U ISl YAEP>KaHUs JABJICHUS HA 33/JaHHOM YPOBHE HY’KEH
60nbL0i nMoToK. [To Mepe 3anonHeHus AJ1st NOJIEPKKA LIETEBOTO JIaBjie-
HUS MOTOK CHUxKaeTcs. Takum obpaszom, npu MIBJI ynpasnsiemoit no-nas-
aenuto (PC) annapat MBJI Ha BloXe ecTeCTBEHHbIM 0Opa3oM CO3JaeT
¢mznonornynbi Tvn notoka. UBJI ynpasnsemast nmo-oosemy (VCV) npu
VCTIOJIb30BaHNM HUCXOJISLLIErO MOTOKA M0 CBOMM TapaMeTpaM OYEHb OJn3-
ka Kk UBJI ynpasnsiemoii no-gasnenuto (PCV).
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Terrep nauyuneHTa n Ha3BaHUsA BOOXOB

p ”ea%'(gg?;g;'”e BCI'IOMOFaT.eanbIVI NPUHYANTENbHbIN
Mo o6bemy BAOX (assisted) BAOX (mandatory)

R

i

OKHa CUHXPOHM3auunn
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Kax u Bo Bcex ocTranbHbIX BapuaHTax pexkumoB CMV Bce Boxu Ha rpa-
dukax BbINISAAAT ofHakoBo. 1o knmaccudukaum PobGepra YaTOypHa
BCE 3TU BJOXM — MpHUHYyAUTENbHbIE (mandatory). BHe 3aBucumoctu oT
AbIXaTeJIbHON aKTUBHOCTU naupeHTa annapat MBJI qocraBnsgeT nayueH-
TY OJIMHAKOBBIE JIbIXaTeJIbHbIE O0BEMBI 32 OIMHAKOBbIE OTPE3KH BPEMEHH,
U MEPEeKJIIOYEHUE C BJIOXA HA BBIJJOX MPOUCXOAUT CTPOrOo B TOT MOMEHT,
Korja 1esneBoit 00bEM jloctaBiieH. Kpome Toro, popma KpuBoil moToka
1Sl BCEX BJOXOB OfMHAKOBasi. OTaMYME TOJBKO B TOM KaK MHULMHAPOBAH
B1ox. Eciii B cOOTBETCTBUM ¢ BpEMEHHOI Pa30MBKON BIOX HAyaT MO pac-
NKMCAHMUIO, 3HAUMT cpaboTa Tpurrep no-spemenu (machine-trigger). Ecim
MalMEHT CyMeJl MHULMUPOBATH BJIOX, 3HAYUT cpabOTall TPUITEP MaLMEeH-
Ta (711000¥1 TpUrTEP, KPOME TPUITEPA MO-BPeMEHH). Te NpUHYIMTENIbHbIE
B/IOXY, KOTOPbIE MHULMHAPOBAJI NALMEHT HAa3bIBAIOTCS BCIIOMOTATEIbHBIMU
(assisted).

i

B CMV Bce Booxu — mandatory (npuHyguTenbHble)
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KomnnanHc pecnupatopHou cuctembl u VCV ¢ HUCXOOALWMM
NOTOKOM

ﬂea%Ké'l;?ElngVle BbICOKMNI HU3KNIA
KOMMIanHC KOMManHC
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Y annapara 3ajaya JOCTaBUTH LIETEBOH JIbIXaTeNIbHbI 00bEM UCTIONB3YST
Npe/IMcanHbIi MOTOK. M anmapar fenaeT To, 4To eMy BeJIeHO.

Ecnn y naupenTa nopaTtanBoCcTh (KOMIUTAMHC) PECTMPATOPHON CUCTEMBI
BbICOKas1, laBjieHne OyfeT Huxke. Ecau y nmagyeHTa nogatianuBocTb (KOM-
IUTAMHC) PECIIUPATOPHON CUCTEMbI HU3KAs, JIETKUE «TYTUE», «>KECTKUE» .
J71s1 TOro, YTOOBI B HUX «BTOJIKHYTb» LIEJEBON AbIXaTeIbHBIN 00BEM T0-
TpebyeTcsi Oonee BbIcOKOe AaBieHue. Korpa annmapar padoTtaeT no-o0b-
EMy, «eMy He Ba>KHO» Kakoe OyjeT jaBiieHue. B fgaHHOM ciyyae ueib
anmnapara I0CTaBUTb OOBEM U CTPOTO BbIIEPKATh MPEANIMCAHHYIO (hOPMY
KPMBOW MOTOKA.

Ecnu nauneHT coTpyaHuyaeT ¢ annapatom UBIJI...

B GonbLMHCTBE ci1yyaeB, MOCe TOro Kak MalyeHT Haval BOX, U TAKUM
oOpa3om akTuBMpoBas Tpurrep amnapata BJI, on npopomkaeT Bbinoi-
HSITh CBOW B/IOX OJJHOBPEMEHHO C anmaparoM. To ecThb annapaT B/IyBaeT,
a mauueHT BipixaeT. C «Touku 3penus anmnapara MIBJI» korpa naumeHT
B/IbIXA€T OTHOBPEMEHHO C aNlapaToM, OJATINBOCTb (KOMILIAMHC) pecnu-
PaTOPHOI CUCTEMBI PaCTET.
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nayueHm 8obixaem
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nepeKmoqume
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CeMaHTHUYECKN TOXKE BCE CKIAJbIBAETCS: «IAlMEHT aKTUBHO NMOAHAETCS
pevicteuro anmapara VIBJI, — nogatimBocTh (KOMIuTaitHC) pactéT». B pe-
3yJbTaTe JJaBICHUE BOXA HUKE, HO IbIXaTeJbHbI 00BEM U (hopMa Kpu-
BOI MOTOKA HE MEHSIFOTCSL.
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ﬂepeKmoquMe Ha BblAOX U UHCNUPATOpPHas naysa
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Haubonee yacTo npu 1cnoyib30BaHUM HUCXOJISILLETO MOTOKA UCTIONb3YETCS
NEepPEKIIFOUEHNE HA BbIIOX MO-00BbEMY, KaK MOKA3aHO B MEPBOM NpUMEpE.
OOBEM 0CTABIIEH, — HAYMHAETCS BBIIOX. DTOT BapuaHT rpapryuecku, aa
Y 10 CBOE MEXAHUKE, OUYEHb MTOXO0K Ha BOX YIPABJISIEMbIIA MO-JIABJICHUIO.
Bropoit npumep: Muorue cospemennsle anmnapats! VIBJT no3sosstor npu
HHUCXOJIALLEM MIOTOKE YCTAHABIMBATD NEPEKIIFOUYEHUE HA BbIIOX MO-BpEMe-
HU. B 3TOM cityyae Mbl HaOMOjaeéM MHCIIUPATOPHYHO nay3y (may3a BAoxa),
— 3TO BPEMEHHOM MHTEPBAJI, KOrja 00bEM IOCTABJIEH, TOTOK OCTAHOBJIEH,
a KJIanaH BbIJIOXa el€ 3aKpbIT. B TpeTbeM nprMepe nokasaHo, 4To ecau
Mbl YBEJIMUMBAEM BpPEMs BI0Xa Kak BO BTOPOM IpPUMEpE, HO UCIOJNb3Y-
€M NEPEKJIFOYEHHE HA BbIJJOX NO-00bEMY HAYAJIbHBIN MOTOK U JIABJIEHUE B
IbIXaTEbHBIX MYTAX YMEHbLIAOTCSl. OOpaTUTE BHUMAHUE: IbIXaTEIbHbIN
00BEM BO BCEX TPEX MpUMEpPaX OJMHAKOBBIA.

O6BEM BAOXa — 3TO NIowagb Nog KPMBOW NMOTOKa

B pexxume VCV Bpau 3ajiaet u uamensieT crenyroiye napamerpsl BT
Tun Tpurrepa u ero 4yBCTBUTENILHOCTh, LEJIEBON JIbIXaTeNbHbI OOBEM,
JVIUTENILHOCTD BJIOXa, (DOPMY KPUBOW MOTOKA, YACTOTY JIbIXaHUIA.
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Pestome: Cpenu pexkumoB MBIl ympasisiembix mo-o0bEMY Haubouiee
¢uznonornynbiii Bapuant — 310 VC-CMV ¢ HucxopsaummM notokom. Ha
rpaukax JaBlIeHUs, IOTOKA U O0BbEMA 3TOT PEXKUM OYEHb MOXOXK Ha
PC-CMV. Hucxopsaumii MOTOK ObIBAET TPEYTOJIBHON U TpaneuyueBUTHON
¢popmbl. BemmmunHa HayaabHOrO MOTOKA HAXOAWUTCSI B OOPATHOM 3aBUCH-
MOCTH OT JUIUTEJIbHOCTU BPEMEHU BJI0XAa, — YEM KOPOU€E BJOX TeM OOoJIblLLe
MOTOK (ITpH OIMHAKOBOM 00BbEME). ['nisifist Ha popmy rpadukoB MoToka u
IABJIEHNS B 3TOM PEKMME Bpad MOXKET BbIOMPATh HAWITY ULy HACTPOVKY
He MeHee ycrnelHo yeM B pexkume PC-CMV.
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Bpau oymaem, umo amo UBJI no-o6vémy, a Ha camom oene amo
HUBJI no-oasaenuro.
(Lllymxa koncmpyxkmopos annapamoé UBJI)

(CMV) Il - 6 Pexxumbl CMV ¢ ABOMHLIM yrnipaBrieHnem
(PRVC, VG, VC+)

o Kpatko: Npn HacTpomke 3TUX PEXMMOB Mbl YCTaHaBNUBAEM LIeNeBow
ObIXxaTenbHbI 0ObEM, YACTOTY AbIXaHW W ONMTENbHOCTb BOOXA, a an-
napat VIBJ1 npoBoauT BEHTUNALMIO NO-A4aBMNeHU0, noabvpasa gaBneHune
BAOXa HeobxogmMmoe Anst Toro, YTobbl 4OCTaBNATbL 3TOT LENEBOW AblXxa-
TenbHbIA 0OBLEM.

* Moapo6Ho: B naHHOI riaBe Mbl pa30MpaeM MHTEJUIEKTY AJIbHBIE PEXKUMBbI
MBIJI, KoTOpble MPOBO/S BEHTUIISILMIO MO-IABJIEHUIO,, HA OCHOBE Pe3yJIbTa-
TOB COOCTBEHHOrO (anmapaTHOr0) MOHUTOPUHIA JIbIXaTEILHOrO 00bEMa,
MOCTOSIHHO KOPPEKTUPYIOT JJABJIEHUE BAOXA JIJIs1 TOTO, YTOObI aKTYaJIbHbIN
JIbIXaTeJIbHbIN 0OBbEM COOTBETCTBOBAII LIEIEBOMY /IbIXATEJIbHOMY O0BEMY,
YCTAHOBJIEHHOMY IIPU HACTPOVKE Pe>KUMa. ITU PEXKMMbI Ha3bIBAIOT «pe-
SKMMBI C OOPATHOI CBSI3bIO», UTO TMo-aHrymicku «closed-loop ventilatory
modes». [ToHOe Ha3BaHMe B COOTBETCTBUM C Kitaccudukauuein Podepra
YarOypna: «Dual Control Breath-to Breath-Pressure-Limited, (Volume-
targeted) , Time-Cycled Ventilation»

[TocnenoBarensHO NiepeBefieM 1 pazdepem 310 Hazpanue. «Dual Control
Breath-to Breath» o3Havaer, 4To B KauecTBe LeJM /IS aNnapaTa Mbl yCTa-
HaBJIMBAEM JIbIXATEJIbHbI O0BEM, HO anmapar paboTaeT Mo-lAaBJICHUIO U
CTPEMUTCS JOCTABUTh LIEJIEBOI IbIXaTEIbHbI O0BEM NOIOMPAs 1ABJIEHUE
B/I0OXa. ANmapar OUEHMBAET JIbIXaTEJIbHbIN 00BEM COCTOSIBILIErOCS BIOXA,
CPaBHMBAET C UEJIEBbIM, U NIPU BBINOJHEHUU CJIEYIOLIETO BOXA MEHSET
MHCIIMPATOPHOE JIABJICHUE TAK, YTOObI IOCTABUTD LIEJIEBOW IbIXaTEIbHbIN
00bEM. «Pressure-Limited» 0O3Ha4yaeT, 4TO CTPEMSICh [OCTaBUTH LieJie-
BOM JIbIXaTEJIbHbIN O0BEM, NPUOIM3UBLLKCH K OMACHON IPaHULIE, annapar
MEPECTAHET MOBLILIATH JIABJIEHUE U COOOLIMT HaM 00 3ToM. [TpenenbHoe
nasnenue (Pressure limit) — 3TO BepXHsisi rpaHULA TPEBOT MO JIABIECHUIO
MuHyc 5 MOap. IIpu aTOM annapar npopgosrKaeT BEHTUIISILIMIO, HO MUTAET
JaMItoukaM 1 cooOmmaeT: «Hms3kmil gpixaTenbHbil 00heM!» nmm «Low
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Tidal Volume» umu «Target Volume is not delivered». Ogaum cioBom, an-
napar «30BET» Bpaya pa3oMpaThCs, YTO He Tak. To 4To pexkum «Volume-
targeted» OOBIYHO HE yKa3bIBAIOT, TaK Kak Bce pexkumbl «Dual Control»
UMEIOT LENIEBON JIbIXaTebHbII O0BEM U yNpaBiisieMbl NO-aBIEHUIO, TO
€CTb, TO YTO « Volume-targeted» camo coboit pazymeercs. « Time-Cycled»
03HaYyaeT YTO NMEPEKIIFOYEHNE Ha BbIJIOX B 3TUX peXKMMax no-BpemeHu. To
€CThb INIUTEJILHOCTD BJOXA 33/1a€TCs IPU HACTPOWKE PEKMMa.

Pa3Hble (prpMbI-NPOM3BOANTENN AIOT ITOMY PEXKUMY CBOM Ha3BaHMUSI

JIpyrue umeHa pexxuma:
1. «Volume targeted pressure control » «VTPC » (Newport).
2. «Pressure-regulated volume control» «PRVC» (Siemens 300,
Servo-1, Avea Viasys, Inspiration e-Vent).
3. «Adaptive pressure ventilation» «<APV» (Hamilton Medical).
4. «<IPPV+AutoFlow» Ha annaparax UBJI ¢pupmbl Driger

Evita-2dura, Evita-4, Evita-XLL u VCV-AutoFlow Ha 6oJiee
COBPEMEHHbIX amnmaparax.

5. «Volume Guarantee» «VG» (CMV-VG) Ha anmapaTax pupmbl
Driéger

6. «Volume control+» «VC+» (PB-840).
7. «Volume Adaptive BiLevel» (elisa 600/800)

Kakue napamerps1 UBJI 3anaet u usmensier spau B pexxume PRVC?

Tun Tpurrepa U ero 4yBCTBUTEILHOCTD, LIEJIEBON IbIXaTeNIbHbIA O0BEM,
JNIMTENLHOCTD BOXA, CKOPOCTh HAPACTaHUS MOTOKA, YACTOTY JbIXaHWIA.
Bcé, kak B pexxume PCV Ha ocHoBe fibixaTtesibHoro narrepa PC-CMV.
OcHoBHbIM oTiinuneM oT PCV siBnsieTcst TO, UTO BMECTO YPOBHSI JIaBlie-
HUS BAoxa (inspiratory pressure) 3alaéTcs IEJIEBOI IbIXaTeIbHbIN 00BEM
(target tidal volume).

Kak annapar onpenensier Kakoe JaBjieHue UCNOJIb30BaTh JIsl NEPBO-
ro Buoxa?

ITpu Bkmouyennn PRVC nepBblil, TECTOBBI BIOX BBINOJHAETCS, KaK
YIPaBJISIEMbIN MO-00BEMY C IEPEKIFOYEHUEM Ha BbIJJOX MO-BpeMeHu. [1o-
CJIe TOro, KaK JibIXaTeJbHbIil 00BEM focTaBieH, anmapaT MIBJI nenaet na-
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y3y U IIpY OCTAHOBJIEHHOM IIOTOKE U3MepsieT jJaBieHue miaro. Ha ocHose
MOJIyYEHHOT'O Pe3yJibTaTa anmnapar jesnaet HacTpoiKy peskuma PRVC. Te-
nepb annapar 3HaeT, Ha KAKOM YPOBHE JIOJIXKHO ObITh JIaBJICHUE BO BpeMst
PCV-Bnoxa, 4To0bI IOCTaBUTh LIENEBON [bIXaTeNbHbII 00BEM. [leficTBI-
TEJILHO, [UIs1 OIHUX U TEX XK€ JIErKUX NPU OCTAHOBJIEHHOM TMOTOKE, OJIMHA-
KOBBIM YPOBHSIM JJaBJIEHUSI Oy T COOTBETCTBOBATH O[JUHAKOBbIE OOBEMBI,
HE3aBUCHUMO OT cnocoba ynpasiieHust BjoxoM. [locne Toro, kak anmapar
Havan VIBJI B pexxume «PRVC», OH OCTOSIHHO U3MepsIeT 1OCTaBIEHHbIN
AbIXaTeJbHbIT OOBEM U B Pa3pelUEHHbIX IPAHULIAX TOANPABIISAET JaBlie-
Hue Broxa. [locne 3anmycka pexkuma «PRVC» anmapat MokeT u3MeHsITh
IaBJIEHUE BI0Xa HE Oosiee, yeM Ha 3MOap 3a KaxK/bIi MOCIEY LI BIOX.
Annapat VMIBJI MoxXeT noBbIIATh JaBJIEHUE NOJIEPXKKH 10 YPOBHSI: BEPX-
Heil TpaHuLbl TPEBOT M0 IABJIEHUIO MUHYC SMOap.

I[JIP[TCJII)HOCTI) BAOXA YCTAHABJIUBACTCA INPHU HaCTPOﬁKe pexuma.

nepeknyeHmne no BpemMeHun

VCV (time-cycling) PCV
il Pplato, = Pinsp B
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Ha npepcraBneHHoi cxeme MokasaHbl NEPBbIA U BTOPOI BIOXU B PEXKU-
me PRVC, nepsblil Box — «TecTUpyrolmii». Bo Bpems nepBoro Baoxa
no-00bEMY €CTb MHCIIMpATOPHast ay3a. BTopoii Blox ynpasisieM no-/as-
JIEHUIO C TIEPEKJIIOUEHMEM Ha BbIIOX Mo-Bpemenu (kak B PCV). [Tockounb-
Ky Ha rpaduke JaBieHns TOYKM | 1 2 Ha OTHOM YPOBHE, a MOTOK B 3TH
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MOMEHTbI BpEMEHU OTCYTCTBYET, OOBEM Ha HIDKHEM Ipaduke B TOUKAX
1 n 2 opuHakoBbli. Takoil BApMAHT TECTUPYIOLIETO BAOXA UCIOJIb30BaH
Ha anmnapatax Servo-I ¢pupmbl Maquet 1 Ha MHOTMX JpyTUX anmnaparax.

JIpyroit BApUaHT TeCTOBOTO BA0OXA MO-00bEMY.

nepek/lYeHne Mo BpeMeHn npu ynpasneHnm

VCV (time-cycling) PCV cnefyowmnm BAOXomM
+
i t

!

: Hucxo0awul
nomok

- HUCXOdAWU

nomokK :
S

52

mm == ———]- =

Oco0GenHocThI0 pexknMa «VC+» Ha annapare PB-840 sBasiercs To, 4yTo
TECTOBbIN BOX, YIPABISEMbIA NO-00BEMY, BBINOJHIETCS C UCMOJb30-
BaHMEM YObIBAIOLIEr0 MOTOKA (Ha rpaduke MOTOKa MPSIMOYTOJIbHbIN
TPEYroJIbHUK TMIIOTEHY30# Ha3aJl; OCHOBAHUE TPEYTOJIbHMKA — BPEMsI
BJIOXA, a MJIOLIA/lb — [AbIXaTeJIbHbI 00BEM). BBINOIHUB TECTOBBIN BOX,
annapar y3HaeT, Kakoil ypOBEHb JIaBJIeHUs! Bioxa (inspiratory pressure)
HYYKHO MCIOJIb30BaTh, YTOObI JOCTABUTH LIEJIEBOM [bIXATEIbHbIA O0BEM.
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Ecau cokpaTuTh JiIMTENIbHOCTD BOXA, TO alnapar, CTPEMSICh I0OCTaBUTh
LEJICBOI IbIXaTEIbHbIN OOBEM YBEJIMUNT JJaBJICHUE BIOXA M Mbl YBUIUM
n3MeHeHue (POpMbl KPUBOI MOTOKA.

[laBneHve
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F 83
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[ZLbIXaTeI'IbeII/I o6bem
He yMeHbLUUﬂCﬂ

Ecnu yBennuuBaTh Bpemsi Bioxa 6ojiee ST KpuBasi IOTOKA HE U3MEHUT-
cs ¥ MIMKOBOE JlaBlieHne He ymenbinuTcs. [locne 5t naBneHue Boxa B
PABHOBECHHU C YIIPYTOCTbIO PECMUPATOPHON CUCTEMBbI MAUUEHTA, TOTOK
OCTAHOBUJICS.
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[TosiBunack naysa Boxa M IJIaTO Ha KpuBoW 00bEMa. MOXKHO nocunTaTh
KOMILIaiiHC BpyuHyto. Anmapary VIBJI 3To He Hy>KHO, NOCKOJIbKY OH W3-
MepsieT KOMIUTAHC BO BpeMsl TECTOBOrO Bioxa. [Ipu MeHbleM naBineHnmn
JIAHHOMY NALMEHTY 3TOT JILIXaTENIbHbI OOBbEM JOCTABUTH HEBO3MOXKHO.
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Korna Bpa4 YMCHbLIACT JJIMTEJIbHOCTD B/I0OXA, allllapaT MOBbIHACT 1aBJIC-
HHUE BOXa.

PRVC

52 S3 54

t, >t >t >t,

V1= const

OpHoBpeMeHHO MeHsieTcs U (hopMa KpuBoii moToka. Ha aToM pucynke nist
BCEX BJIOXOB IIOLIA/Ib MOJ] KPUBOIA IOTOKA U JIbIXaTeIbHble 00bEMbI OfIU-
HaKOBBIE.

Ecnu meHsieTca cocTosiHne pecnvlpaTopHoﬁ CunctemMmbli

e HanomHuM: B 3TOM pexrme AnnTensHOCTb BAOXa 3a4aeTcs BpadoM npu
HaCTpoWKe, a Ang Toro Ytobbl 4OCTaBUTb LENEBON AblXxaTelbHbl 0ObEM
NPy U3MEHEHMN COCTOSHUSA pecnupaTopHon cuctembl annapat VBJ1 me-

HAeT JaBrneHue Booxa.

Korpa y magyieHTa HauMHaeT CHIKATBCSl KOMIUIAHC PECTIMPATOPHON CU-
creMbl(nHeBMOHUS, oTek Jierkux, OPIC) npumep Ne 2, npu UCXOIHOM
[IaBJICHUM BJIOXA HE YMIAETCSl JOCTABUTb LIEJIEBOM JIbIXAaTEbHbIA OOBEM.
1711 TOrO, 4TOObI IOCTABUTH LIEJIEBOM /IbIXaTebHbIN 00BEM, anmapar 1no-
BbILIACT /1aBJieHUE Bioxa npumep Ne 3. B psjie caydaeB nenecooOpa3Hee
W3MEHUTh HACTPOMKY anmnapara U yBEJIWUYUTb JUJIMTEIbHOCTb BOXA MPU-
mep Ne 4. Dto no3eosut npoBoguTh MBJI ¢ 1ieneBbIM AbixaTesibHbIM 00b-
€MOM He TOBBbIIIAs IaBJICHUS BOXA.
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PRVC ‘ [aBrieHne [aBrieHne

inspiratory pressure faBneHue Bpoxa P pacmem He pacmem

[o\ fo\ JoN [o\_

HU3KIN HU3KUM HU3KNN t
Hopma KOMMaiHC KOMMMaiHC KOMMMaiHC

S1=S3=S4>Sz F' F‘
k S, M

Korya pacrer conpoTtuBienue AbIxaTesbHbIX MyTei (pe3uctanc). MoxeTt
OBbITH LIEJIECOO0PA3HO COKpPAILATh BPEMS BI0Xa, YTOObI y MalMeHTa ObLIO
JIOCTATOYHO BPEMEHM JIJ1s1 MOJTHOLIEHHOT O BhIjjoXxa. B pexkume PRVC anmna-
paT npu 3TOM CaM MOBBICUT IABJIEHUE BI0XA, YTOOBI JOCTABUTH LIEJIEBOMN
IObIXaTeJIbHBIA O0BEM.

PRVC inspiratory pressure AOaBneHMe BOOXa
p
HopMma BbICOKINI BbICOKWI BbICOKUN t
pPe3ncTaHC pPe3ncTaHC pPe3ncTaHc

A A e

S3—S4>SZ t1=t2=t3>t4

uenesomn AbiXaTeslb beII/I 06'bEM

t
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B panHO# rpynme pexKMmoB BCErja MOXKHO YCTaHABIMBATH MAKCUMAJIb-
HYIO CKOpOCmb Hapacmauus nomoka. B atux pexxumax paboTaeT ak-
MUBHbBLIL KAANAH 8b100XA, KOTOPbIN KOMIEHCUPYET MObEMBI JABJICHUS
BBIIIE LICJIEBOIO. FOBOpH TEXHUYCCKUM A3BIKOM, AKTUBHBIN KJIaNaH BbIJIO-
xa copacbiBaeT U30bITOYHOE JIABJICHUE HA BJIOXE, U HEMIPUSITHBIX MIMKOB HE
BO3HUKaeT. (O6 aKTUBHOM KJIalaHe BbIJOXa B CIIEAYIOLICH TJI1aBe).

Pestome: [laHHas rpynna pesxrMMOB MO3BOJISIET 9KOHOMUTD CUJIbI M BPEMST
Bpaya. AnnapaT caM BbIOMpAET JIaBJIeHUE BJI0Xa HEOOXOIMMOE [IJIsl TOTO,
YTOOBI JIOCTABJIATH LEJIEBON IbIXaTEIbHbIN 00BEM. B 3THX pexkumax npo-
Bogutcst IBJI no-paBnenuto v npu 3ToM anmapart OyfieT BCerja JoCTaB-
JISITh MAUMEHTY LEJIEBOM IbIXaTeNbHbIN O0BEM. [Ip1 n3MeHeHnsIX CBOICTB
PECNMPATOPHON CUCTEMBI MAUMEHTA anmnapaT caM BHOCUT MOMPaBKU B Ha-
CTpOVKY faBieHus Baoxa. Ciegyer UMeThb B BUJLY , UTO NPU 3HAYUTEITbHBIX
M3MEHEHMSIX COCTOSIHUS MALMEHTA anmnapaT MOXKET BbIOpaTh HE Jyduiee
pewienue. B atoM pexxume anmapat MIBJI MoXXeT MeHSITh TOJIBKO J1aBlie-
Hue. Ecnu onbITHBIA Bpay U3MEHUT JUIUTEIBHOCTh BOXA, TO COYETaHUE
V3MEHEHMS JITIMTENLHOCTH BIOXA U JIABJIEHHS BIOXA B PSJIE KIMHUYECKUX
CUTYalLU MOXKET ObITh JTyYIIMM BbIOOPOM J1J151 TALIMEHTA.

Pexxumbl rpynnebl PRVC aBTOMaTnyecku obecneunBaroT
CTabunbHbIN AbIXaTelNbHbIN 00BLEM M MMHUMaNbHOE AaBlieHue
BAOXAa NMPY MEHAKLWMUXCH CBOMCTBaX PecnupaTopHON CUCTEMbI
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lll - 7 AKTMBHBIX KnanaH Bblaoxa — ynpaBnsieMbln
KrfanaH Bblgoxa v ynpaBnsieMbli NOTOK

e Kpatko: CrabunbHeii PEEP/CPAP, pexum BIPAP un onuua AutoFlow
ObINM peanunsoBaHbl NMocre BHegpeHus B npakTuky WMBJT «akTuBHOro
knanaHa Bblgoxa» (Active expiratory valve). 3ToT knanaH oTnuyaetcs
OT MPOCTOr0 KramnaHa Bblgoxa, paboTatoliero no npuHuMny Aa/Het
(Mnn OTKPbLIT, UK 3aKpbIT). AKTUBHbLIV KNanaH Bbl4oXa C 3MNeKTPOHHbIM
yrpaBreHneM no3BONSAEeT MNauMeHTy AbllaTb CMNOHTAHHO Ha mbom
ypoBHe CPAP. Cuctema ynpaeneHuns knanaHoM, MEHSISi CONpOTUBIEHNE
BblOOXY, oObecneymBaeT MOCTOSAHHOE MpPeanuMcaHHOe [aBreHne B
AblxaTenbHbIX NyTSX B TEYEHWE BCEro 3a4aHHOro BpeMEeHHOro MHTepBeana.
AnnapaT KOMMNeHCcUpyeT noTepu 3a CYET TOro, YTO B CUCTEME NMOCTOSIHHO
npoucxogdaT noadyB BO3gyxa W OAHOBPEMEHHO COpoc M3B6bITOYHOro
AaBneHvs. AKTMBHbIA KnanaH Bblgoxa Bcerga paboTaer B pexumax C
OBOVHbIM yripasneHveMm (Tuna PRVC, APV, VG, AF).

* Noppo6Ho: Ilpoctrie ammapatsl UBJI cepequnbl mpoisioro Beka He
npegnosarany ucnoas3osanusi PEEP. Bo Bpems Broxa kianad Bbljoxa
ObLT 3aKPbIT. Beck 11e51eBOI 00BEM M3 UWIIMH/PA WA JbIXAaTEJILHOTO MeXa
BAYBAJICS B mayveHTta. [y Toro, yToObl HE MOPBATh JIETKUE, Ha amnma-
paTtax ObL1 KjanaH cOpoca, Kak Ha MapoBOM KOTJIE, U MPU JOCTUXKEHUN
KPUTUYECKOTO JIABJIEHHUS B JIbIXATENIbHBIX MYTSX M30bITOYHBIA BO3MYX
«cTpaBiuBaics». Korjga Box 3aBepiuancs, KianaH BbIIoXa OTKpPbI-
BAJICSl U MAUMEHT BbIIbIXal 0€3 KaKoro-imbo CONpOTUBIIEHUS
co ctoponn! armmapara VMBJI. 3nech Obun IBe OMAcHOCTH:
nepBasi — 3T0 yrpo3a 0apoTpaBMbl B CIyyae OTKa3a WUin
HeaJIeKBaTHOW HACTPOWKM KJjiarnaHa copoca; BTopas 3a-
KJIF0YAJIach B TOM, YTO IPY aBAPUIHON OCTAaHOBKE all-
napata MIBJI, naupeHT, cienaB 04epeHon BbIIOX, YKe
HE MOT BJIOXHYTb. Knanan Bbiioxa paboTall TOJILKO B
OJIHY CTOPOHY, a B/IbIXaTh Y€pe3 HEPAOOTAIOLIUI KOM-
npeccop BecbMa HempocTo. DBomouusi annapatoB MBI
NpUBEJIa K TOMY, YTO CETOJHS TP OTKJIFOUYECHUU anmnapara
CHUCTEMA KJIAlaHOB HE MPEMSITCTBYET CAMOCTOSITETLHOMY
obixaHuro nauuenTa. [{ns co3panuss PEEP BHavane co3na-
BAJIUCb MEXAHWYECKME YCTPOWCTBA. DBbIIM MONbITKU
MPUMEHSITh BOJISIHOM KjanaH. [TpocTora 3akimoyanach B
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TOM, YTO MOXKHO Cpa3y U3MEPSTh COTPOTUBIIEHUE B CAHTUMETPAX BOJISHO-
ro cToJ10a, HO OOMbIIAst THEPLMS BOASHOIO 3aTBOPA U CIIOCOOHOCTD BOJIbI
NPOJIMBATHCS B CaMblil HENOAXOMSLLMIT MOMEHT OrPAHUYWIIN IPUMEHEHNE
9TUX HE3aMbICIIOBATBIX YCTPOMCTB. BOMsHbIE KilanmaHbl OYeHb OBICTPO
3aMEHWIIM HA NPY>KMHHbIE M T'PAaBUTALMOHHBbIE. M HaKOHel MOSIBUIINCH
3JIEKTPOMArHUTHBIE KJIANlaHbl C 3JIEKTPOHHBIM ynpasjeHueM. [locie Toro
KaK aKTMBHBII KJ1anaH ObICTPO U 3(p(peKTUBHO cOpachIBaeT U30bITOYHOE
IABJIEHNE, IOJKHA Cpab0TaTh CUCTEMA YNPABJIEHUSI TIOTOKOM YTOOBI HE
ObLJIO MaJICHUI JJTaBIeHUs HIKE LienieBoro. Takum 06pa3oM, paccKas3biBast
0 OBICTPBIX M TOYHBIX JJATYAKAX JJABJIICHUS U O 3aMEYATENIbHbIX AKTUBHBIX
KJIanaHax BbIJJOXa C 3JIEKTPOHHBIM YIPABJIEHUEM, ObLIO Obl HECTIPABE/IJIN-
BO HE CKa3aTh O COBPEMEHHbIX CUCTEMax YIpaBJIEHUS] MOTOKOM. AKTHB-
HbIV KJIANaH BbIJOXA HUKOT/]A HE 3aKPbIBAETCS OJIHOCTHIO,, OH B3aNMOJIEH-
CTBYET C MIOTOKOM, NOJJIEPKMBAst MOCTOSIHHOE MOJIO>KUATENBHOE JJABJIEHNE
B JIbIXaTEJIbHOM KOHTYPE, KaK My3bIKaHT, UTPAIOLIMI Ha CAKCO(OHE TSIHET
HOTY OIIPENIENIEHHON TPOMKOCTH U JUINTENBHOCTH, BUPTYO3HO UCTIOJIB3YSl
MOTOK U KJIaNaH.
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«H bproku npespawaromcs. . »
(/1. I'aiioaii puarvm «bpurauanmosas pyka»)

lll - 8 Onuuwm AutoFlow (AF) n Volume Guarantee (VG)

MaeHoe: Onuust AutoFlow (AF) pa3zpaboraHa st NpUHYAUTEIbHBIX
BJIOXOB YIpaBJIsieMbIX MO-00bEMY, a omuust Volume Guarantee (VG) pa3-
pa0oTaHa /1l IPUHYIUTENILHBIX BIOXOB YNpPAaBJSiEMbIX MO-AaBIeHUIO. B
pe3yJbTaTe NPUMEHEHUs 3TUX OMUMI B 000MX CIIyYasix MoJiyyaeTcs pe-
>KMM HEOTJIMYMMBII Ha rpadukax ot pexxuma PRVC.

AutoFlow (AF)
Hazpanne AutoFlow® 3apernctpupoBaHo Kak OpeHJ U COOCTBEHHOCTb
¢upmbl Driger.

o Kpatko: AutoFlow — 310 onums, nameHsioLLas napameTpbl MPUHYANTENb-
HbIX BOOXOB Mo-ob6bemy B pexunmax VC-CMV, IPPV, VC-AC, VC-SIMV,
VC-MMV Ha annapatax VBJ1 dupmbl Dréger. 3ta onumsa npespalyaet
NPUHYAUTENbHbIE BOOXM C MOCTOSAHHBIM MOTOKOM BO BOOXW C HUCXOASLUNM
notokoM. OTnnyne AutoFlow oT mpocToro nameHeHus popmbl NOTOKa B
TOM, YTO 3Ta ONuUUsA OAHOBPEMEHHO C MEPEKMOYEHNEM HA HUCXOAOSLLYHO
dopmMy NOTOKa BKMIOYAET aKTMBHbIN KrnanaH Bbigoxa. 3a CYeT UCMOoNb30-
BaHWUS HMUCXoAsLen PopMbl MOTOKA NP TOM Xe AblXxaTerlbHOM 00bEME U
ONUTENbHOCTW BOOXa CHWXKAETCA AaBneHue. AKTUBHbIV KnanaH Bblgoxa
(rmaBa «lll - 7») nosbiwaet komdopT VBJ1 n cHuxaeT puck 6apoTpaBMbl.

CMV-VC —= CMV-VC-AutoFlow

V&% VC-AF
PEEP

IS

S1=SZ t

t
V /—\VFVZ A t
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| CMV-VC —= CMV-VC-AutoFlow |

®

PEEP

CI'IOHTaHHOE ,Eu:lxaHme t

Si

m
AE
MOTOKOBOE
Bpemsa - BO BpEMFI
BAOXa ay3a NPUHYAUTENDbHOTIO | BAOXa

* Moapo6Ho: Box Nel — 310 BOX ynpasisieMblil 10-00bEMY C MTOCTOSH-
HbIM TIOTOKOM U MEPEKJIFOYEHUEM Ha BBIJJOX MO-BPEMEHU (MCXOJHBIN Ba-
PHAHT).

[Tpu Brmouennn ompmn AutoFlow (Baoxu Ne2 u Ne3) anmapat UBJI ctpo-
UT KPUBYIO NOTOKA B BUJIE MPSMOYTOJILHOIO TPEYrojibHUKA, OCHOBAHUE
TPEYroJlbHUKa — 3TO JUIMTENLHOCTh Boxa. Hucxopsiumit notok ¢pusmo-
JIOTUYEH U TO3BOJISIET JIOCTABUTh LIEJEBOM bIXaTENbHbI 00beM (target
tidal volume), co3naBasi mpy 3TOM MUHMMAJILHOE JIOCTATOYHOE JIABJICHUE
B JibIXaTeNbHbIX MmyTsx. ['pacuka Broxa Ne3 mokasbiBaeT Kak anmapar
YNIPABJISIET TIOTOKOM HCIIOJIb3YSl AKTUBHBIN KJIAlaH BbII0Xa, KOIJa Maly-
€HT KalUISIeT WIM COBEPLIAET JbIXaTeJbHOE BUKEHUE BO BPEMSI MIPUHY-
JIUTEIILHOTO BJIOXA.

Kak m B PRVC anmapar MBJI usmepsieT NOCTaBIEHHBIN JIbIXaTElIb-
HbIl 0OBEM M NPU HEOOXOIMMOCTH MEHSIET IaBJIEHME Boxa (inspiratory
pressure) Tak, YTOObI JOCTABUTH MALUEHTY LEJIEBOI JIbIXaTeNIbHbII 00BEM
BO BpeMs CJieflyrolero Bioxa. I1ist Kaskioro cJlielyrolero Bioxa JjaBjieHue
nojiiep>kKKu MeHsietrcs He 6onee, yeM Ha 3cm H20. Kak u B «PLV» (rnaBa
«(CMV) III - 4 PLV>»), o01iee Bpemst BloXa HE MEHSIETCS1, O[IHAKO, TOTOKO-
BOE BpeMsl BJIOXa YBEJIMYMBAETCS MAKCUMAJILHO, & MHCIIMPATOpHAas nay3a
ucuesaeT. [1o cpaBHenuto ¢ «PLV», AutoFlow umeet fBa npeumyiiecTsa:
BO-NEPBBIX, anmnapat MBJI cam onpepensieT MUHUMAIIBHOE U IOCTATOYHOE
[IaBJIEHUE BJI0Xa, BO-BTOPbIX, UCMIOJIb30BAHME aKTUBHOT'O KJlalaHa BbIJJOXa
C 3JIEKTPOHHBIM YIPABJIEHUEM YCTPAHSIET KOH(DIIMKT MaleHTa C anmnapa-
TOM TPU TMOMBITKE CIOHTAHHO JILIIATH BO BPeMsl IPUHYUTEJILHOTO BOXa
(Ha cxeme Box Ne3). B mo060i MOMEHT AbIXaTeJIbHOrO IIMKJIa, M TaskKe Ha
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BBICOTC alMapaTHOTrO BAOXa NAUUECHT MOXKET CBOGOI[HO BJIOXHYTb, BbIJIOX-
HYTb WIN KallJISIHY Th.

B Tom cnyuae, ecim omus AutoFlow pomomnsier pexkumbl SIMV
wm MMV, mopuduKaiyym TOABEPrHYTCS TOJLKO TMPUHYAUTENbLHbIE
(mandatory) Buoxu. [Tocmorpure Ha cxeme: pexkum SIMV (VCV+PSV)
1o BkiroueHus onuuu AutoFlow.

| nocmosrhblt nomok  SIMV  (VCV + PSV) |

p CﬂOHTaHHbIe BOOXM PSV
O A A

PEEP

Ii= NN N
S

Hwxe pexxum SIMV (VCV+PSV) nocne Bkimoyenus onupu AutoFlow

P [ SIMV-VC- AutoFlow + PSV |
PEEP (P;VK (P;VK (P;VK

M

k N ’\ CI'IOHTaHHOG nb|xaH|/|e t
V V V t
BO BP (-'_'MFI

I'IpVIHy,ElVITeﬂbHOFO BAOOXa

Ha rpadmkax pexxkum MMV neorimunm ot VC-SIMV+PS.

B «AutoFlow» anmapat WMBJI BeimonuHsieT 3aiavy, ynpagisisi ToTokoM. B
«AutoFlow» coxpaneHbl Bce focTomHcTBa «PLV>» . I1pn aTom anmapar no-
CTOSIHHO OIPEJEIISIET MUHUMAJIbHOE JOCTATOYHOE JABJICHUE 11 IOCTABKU
LEJIEBOTO JIbIXaTEJILHOIO 00beMa. BaxkHbIM IONOJIHEHNEM SIBIIIETCST UC-
NOJIb30BAaHUE AKTUBHOIO KJlallaHa BbIIOXa. DTO MO3BOJISIET YMEHbILIATh
CefJaLMIO U ObICTpee NEPEBOUTD MALEHTA HA CIIOHTAHHOE JIbIXaHKE.
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Volume Guarantee (VG)
Hassanne Volume Guarantee (VG) ucnosb3yercst HECKOJIbKUMU (pUpMaMu.

DTa onuysl NpeBpalaeT NPUHYAUTENbHbIE BIOXU YIpaBlsieMble MO-/1aB-
JIEHUIO BO BJIOXM YIPABIISIEMbIE IMO-JABJICHUIO C LEJIEBbIM JIbIXaTEIbHBIM
oobéMoM. To ectb PCV npespataercst PRVC. IIpo a1 pexkuMbl Mbl pac-
cKazanm Bblle, B riaBe «(CMV) III - 6 (PRVC, VG, VC+)» B Volume
Guarantee anmnapaT MOCTOSIHHO ONPEAEIISIET MAHUMAJILHOE JIOCTATOYHOE
JIABJIEHKE JIJIs1 IOCTABKU LIEJIEBOrO JIbIXaTENILHOrO 00beMa. BaskHbIM J10-
MOJIHEHUEM SIBJISIETCSl UCNIOJIb30BAaHME AKTMBHOIO KJjlaraHa BbIIoXa. ITO
NO3BOJISIET yMEHbIIATh CElALMI0 U ObICTpee NEPEBOAUTH MALMEHTa Ha
CIIOHTAHHOE IbIXaHKE.

Pestome: Bocnonb3yemcsi metacopoii: Pest nmpespaiaer 305yIIKY B
[Tpunueccy. B 3aBucMMOCTH OT TOrO 32 KaKUM JIEJIOM 3aCTay 30JYLIKY,
UCTIOJIb3YIOTCS PA3Hble 3aKIMHAHUSL.

Ecmm 3onyiika padorana no-o6bEmMy (Hocuia BOLy BEApaMK) UCTIOINb-
3yetcs marus AutoFlow. IIpespamaem VCV B pexxum, HEOTIMUUMBII
or PRVC.

Ecmm 3onyiika padoraina no-gaBiaeHnto (Mecuia TeCTO WK JaBUIIa BU-
Horpaj) ucnosan3yercs marusi Volume Guarantee. [Ipespaiiaem PCV B
pexxuM, HeoTimunmbiil oT PRVC.

AutoFlow — gnsa UBJ1 no-06Lémy

Volume Guarantee — ana UBJ1 no-gaBneHuto

Mocne BkntoveHusa onuun Volume Guarantee unu AutoFlow
nony4yaem pexum yrnpaensieMbiil N0-A4aBMEeHUIO C LieNleBbIM
AbixaTesibHbIM 00 bEMOM
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Il -9 CnoHTaHHOe abixaHue Ha NBJ1: CPAP n PEEP

e Kpatko: «CPAP» — 3TO peXnm CNOHTaHHOW BEHTUMALMKN, NMPU KOTOPOM
annapat VBJ1 nogaep>xmBaeT NOCTOSIHHOE AaBrieHne B AblXaTenbHbIX My-

TAX (I/IMFI pexnma TO4YHO OMNnUCbIBaET ero CyLLJ,HOCTb).

* MNoppo6Ho: PEEP pacumdposbiBaetcst kKak Positive End-Expiratory
Pressure u nepeBogutrcs kak I[1JIKB (nmosoxurenbHOe [aBjieHUE KOH-
ya Bbigoxa). CPAP pacumdpossiBaetcst kak Constant Positive Airway
Pressure u nepeBouTCs Kak MOCTOSIHHOE TMOJIOXKUTEIBHOE [IABJIEHUE B [Ibl-
xaresbHbIX nyTsaX. [Insg CPAP cymectByer pycckas ab0peBuaTypa, KOTo-
past ucnosibzyercs Kpaiine penko, aro CHIIIII (cnoHTaHHOE [ibIXaHuE C
MOCTOSIHHBIM TOJIOXKUTEJIbHBIM JJABJICHUEM).

C TeXHUYECKON TOYKM 3PEHHMsI YCTPONCTBA M YIPABIISIIOIIME MPOTrpaMMbl
nast co3nanust PEEP u CPAP B annapare MIBJI ofgsu 1 Te 3ke. 9TO cuctema
co3JiarolIasi MOTOK, YIpaBJisieMble KJIaNaHbl BbIJIOXA, IATYMK JABJICHUS U
650K ynpasieHus anmnapara. Ecom anmapat MBJI He BbINOHsSET BAOXOB
Y HE MOJIEP>KUBACT JIbIXATEJbHYO AKTUBHOCTL nauyenTa, To PEEP npe-
Bpaiaetcsi B CPAP.

P

AN [\

PEEP  baseline pressure PEEP baseline pressure

t

Korna anmapar nojgacp>KMBACT CHOHTAHHLIC BAOXMW MALUUCHTA WJIU BbI-
TIOJTHSIET TIPVHYJUTENbHBIE BJIOXM, JTaBIEHNEe KOTOPOE MOJICPKUBACTCS
MeXKy JbIXaTeJbHbIMU LUKJIaMKU Ha3bIBatOT «baseline pressure». Eciu
baseline pressure nonosxurenbHoe — 310 PEEP.
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CpaBHuM cioHTaHHOe JibIXaHue 0e3 annapata u CPAP

CMOHTaHHOEe

@ ecnu 6bl He 6bINO UHEPLNN |
P AblXaHue

@ peanbHOCTb
PEEP/CPAP

——
| K
1IN
[TepBbIil mpuMep MOKa3bIBAET KaK Mbl OOBIYHO JIBIIIMM: Ha BJIOXE TPy/IHAs
KJIETKA PACHIUPSIETCSI, CO3/IaeT OTPULIATENILHOE IaBJICHHUE B [IbIXaTEIbHBIX
NyTsIX U BO3AYX MOCTyNaeT B jierkue. BTopoii npuMep nokasbiBaeT uyie-
anbHble rpacpuku st CPAP, ecaiv Ob1 BO3/TyX HE UMEJT MHEPLMY U annapart
Mor Obl TIOJIEP>KUBATh A0COTIOTHO HEM3MEHHOE JIaBJIeHUE B JIbIXaTelb-
HbIX MyTsX. Tperuii npumep 3to Hama peanbHocTb. CPAP — 310 00b14HOE
CTMOHTAHHOE JIbIXaHUE, TOJLKO YPOBEHb JABJICHUS B [IbIXATEIbHBIX MyTIX
nopyiep>kuBaetcs Bbliie arMocepHoro. CPAP — 310 eiMHCTBEHHBI pe-

2KUM, IIpU KOTOPOM Ha BIOXE B KOHTYPE TaBJICHUC CHU2KACTCs, 4 Ha BbI1O-
X€ MMOBbIIIACTCA.

PEEP u ®OE

Korpa wucnonsdyercs PEEP ¢yHKuMoHanbHas octaroyHasi €MKOCThb
nerkux ysenmuusaetcs. [Ipu VIBJI Bmecto Tepmubna ®OE oObruHO MC-
NOJIb3YIOT TEPMUH «KOHEYHBII 3KCIMPATOPHBIA 00beM Jierkux» EELV
End-expiratory lung volume. ITonoxuTensHoe JaBieHre KOHLA BbIOXa
pacnpasJisieT JIerkue U He AaET 3aKpbIBaThCs MEJIKMM OPOHXaM Ha BbIIOXe
Y CIIMNATHCS AJIbBEOJIAM.

P P

P = const
PEEP/CPAP (baseline pressure)

(baseline)

Kt
"
N

t

t

N
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N

t
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CPAP constant positive airway pressure (ITOCTOSIHHOE TOJIOKUTETHLHOE
[laBJIEHUE B JIbIXaTeNbHbIX MyTsX). Constant — 3T0 pU3NYECKUIT UK Ma-
TEMaTUYECKUI TEPMUH: «BCEITIa OIMHAKOBbI» . CaMblil POCTON BApUAHT
co3nanuss CPAP — 310 nuiem, B KOTOPOM NOYIEP>KUBAETCS MMOCTOSIHHOE
MOJIOXKUTENILHOE IABJIEHUE 32 CUET NMOTOKA JIbIXaTeJIbHOW CMECH, IPU 3TOM
130bITOYHOE JIABJICHUE CTPABIIMBAECS KIIAMTAHOM.
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n cbpoc
136bITOYHOrO
JaBneHuns

AIJJ,_OX\\
-l

reHepartop
noToka

MOTOK

Cospemennblii annapatr VIBJI, BupTyo3Ho paboTasi KjianaHamy BioXa U
BBIJIOXA, MOJICPXKUBAET B IBIXATEJIILHOM KOHTYPE MOCTOSIHHOE OfIMHAKO-
BOE JIaBJICHHE .

Onupsi CPAP paGoTaeT B COOTBETCTBUM C CUTHAJIAMU C JIATYMKa JaBJIe-
nus. Ecnu maupenT Bapixaet, anmapat MIBJI no6asiisieT Heo6xoaumoe Ko-
JIMYECTBO BO3/yXa B [IbIXaTeJIbHBIN KOHTYP, UTOOBI OJJIEp>KaTh IaBJIeHNE
Ha 3aj1aHHOM ypoBHe. [1pu BbI1oX€e NPUOTKPBIBAETCS KJIANaH BbIJOXa, YTO-
Obl BBIMYCTUTb U3 JIbIXaTEJILHOTO KOHTYpa U30bITOYHbIA BO3yX. [Tpun-
uyn co3nanvst PEEP u CPAP ¢ KOHCTPYKTMBHO TOYKY 3pEHUS O[IH U TOT
ke. Yacto Ha manesm ynpasnenust annapara MIBJI nanucano PEEP/CPAP.

Ecim equnacTBeHHOM 3a5aueii anmapara VIBJI ocraercs nopepkanue no-
CTOSIHHOT'O /IaBJICHUS B JIbIXaTeIbHOM KOHTYpe — 3T0 CPAP. [Ibixanue B pe-
>knme CPAP 1o cyniecTBy — 3T0 CHOHTaHHOE JIbIXaHUE C YCTAHOBJIEHHBIM
PEEP. O6nacts npumenenust CPAP Becbma mmpokas. [Ipexxne Beero, ato
Camblil IPOCTOM, CaMblil JPEBHUI U CaMbIii pACIIPOCTPAHEHHBIN PEXKUM He-
unBa3uBHON MBJI. CPAP — 3T0 nepBbIil 1 OCHOBHON METOJ] JIEUEeHUsI Na-
LMEHTOB C OCTPbIM PECIMPATOPHBIM JUCTPECC CUHIPOMOM HOBOPOZKJIEH-
HbIX (HEJIOHOILIEHHBIX fieTeit), maipeHToB ¢ XOBJI, ¢ kpaitHeii cTeneHblo
OXKHMPEHUS U CUHIIPOMOM «[TMKBMKa» 1 C CHHPOMOM COHHOTO (HOYHOT'O)
anHo3. [Tpu nuBasusHoi MIBJI (MHTYyOaLMOHHAsA MM TPaXeOCTOMUYECKAs
Tpyoka) CPAP ucnonb3yercs Ha 3aBepuiatolemM atane MBJI, korpa pe-
LIAETCSI BOIPOC O FOTOBHOCTY NALMEHTA K NIEPEXO/ly HA CAMOCTOSITENILHOE
neixanue. C ucnonb3oBanneM CPAP y naupenTa Ha VIBJI MmoxxHO npoBo-
UTH TecT crnioHTaHHOTro fbixanust (SBT unu Spontaneous Breating Trial).

I'naBHOe npeumyiiecTBO nepen nposefieHreM SBT y naiyeHTa ¢ nojgHbIM
oTK/moueHuem ot anmnapata UBJI B ToMm, uro:
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1. MoXHO yCTaHOBUTBH ypOBEHb TPEBOI M apnoe-ventilation, u Torpa
npy He3a(P(PEKTUBHOM CaMOCTOSTENILHOM fibIxanuu ammnapat VIBJT Bo3-
oonosut MBJI;

2. B xope Tecta MOXKHO MPOBOJIUTH MOHUTOPUWHI [IbIXAHUSI U 3aliCh
TPEHJIOB YAaCTOTbI JIbIXaHUSI, IbIXaTEJIbHOr0 00bEMA U MUHYTHOTO O0b-
éMa BEHTUISLIN;

3. MOKHO MOHUTOPUPOBATH JIOTIOJTHUTENBHBIE TIOKA3aTeNN, HAPUMED
P-0,1 n vapexc RSB.

C nozummii rpacpuku VIBJI pexkum CPAP uHTEpeceH Tem, 4To MO3BOJISIeT
NPOBOAUTH rPpaUUeCcKrii MOHUTOPUHT Y MALMEHTA HA CIOHTAHHOM JIbIXaHUM.

Pestome: B Hacrosiee Bpemst peskuM «CPAP» BbICOKO IIEHUTCST BpauyamMu
32 BO3MOKHOCTb yJIEP>KMBATh AJIbBEOJIbI B PACMPABJIEHHOM COCTOSIHUM U
npeioTBpalaTh (hOpMUPOBaHKE aTesieKTa30B. [Ipyu HeMHBa3MBHOI BEHTU-
asiupn «CPAP» mpoBOAST yepes3 MacKy, LIVIEM UM Ha3aJIbHbIE KaTETEPBbI.
«CPAP» npumensiercst npu neyeHnn OPIIC HOBOPOXKJIEHHBIX, XpOHUYE-
CKOW OOCTPYKTUBHOW OOJIE3HU JIETKUX U B MOCJIEONEPALMOHHOM JICYEHUN
TYYHBIX MALMEHTOB BO BPEMs MOJHOrO MPOOYXKJAEHHUS MOCEe HapKo3a 1
nepexojia Ha CaMOCTOSTENILHOE /ibIXxaHue . [1J1s1 9TOM 3aauu BbITYCKatOTCs
CHiellMalIbHbIE ANMAPaThI C €AMHCTBEHHBIM PEXXMMOM BeHTUIISAIMN «CPAP»
Y BO3MOXHOCTBIO MOJABATH MAUMEHTY COIPETYHO, YBIAKHEHHYIO CMECh
BO3JlyXa C KUCJIOPOJOM.
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Yto 3HaumT (PSV) nepen HazBaHueM rnaBbI?

Ecnm nepen HazBaHuem rnasbl crout (PSV) 3Haunt, uro Mbl Oysiem pas-
OuMpaTh OJMH M3 MHOTMX PeXMMOB croHTaHHoW MIBJI mocTpoeHHbIX Ha
Moudukatuu pexkuma PSV. DTo 3HauuT, 4TO BO BCEX Ciyyasix BIOX MUHU-
UMUPOBAH MalyeHToM (patient-trigger), BAOX YNpaBJisieM MO-JAaBJIEHUIO,
a MepeKJroYeHre Ha BbIox no-notoky (flow-cycle). UyBcTBUTENBEHOCTD
TpUrrepa U NEepeKIFoYeHre Ha BbIJOX BO Bcex BapuaHTax PSV nactpa-
uBaeT Bpay. Itu pexumbl (PSV) ormmuarorest Tem, kak anmapat VBJI
BbIOMpaeT fasneHue nogaepkku (PS nmm Pressure Support). B ucxogaom
Bapuante PSV nasnenue nogepskku (PS) HacTpavBaeT Bpay, 3TO B IJ1aBe
«(PSV) III - 10». [Tanee onucanbl pexkumsl rjae annapat MBJI cam meHs-
eT JlaBieHue nojepxkku (PS) B cooTBeTCTBUM C MHTEIUIEKTYAIBHON MPO-
rpaMMOoN pesKuMa U pe3yJibTaTaMi MOHUTOPUHIA COCTOSIHMSI NAallMeHTa.

Ha ocHoBe «PSV» co31aHO HECKOJIBKO MHTEJIEKTYAJbHbIX PEKUMOB
UBJI: «VS», «Variable PSV», «<PPV», «<PAV», «SmartCare PS», KkNAVA».
3aroyioBKH riaB 00 aTUX pexkumax HaunHaroTcsi ¢ (PSV).



(PSV) IIl - 10 CrioHTaHHOe AbixaHue Ha VIBJ1: PSV u PC-PSV 187

(PSV) Ill - 10 CnoHTaHHOe AbixaHue Ha UBJ1: PSV un
PC-PSV (PSV c 3agaHHO# MMHUManNbHOW 4YacToTOM)

PSV: «Pressure support ventilation» nmm «PSV» — 310 BeHTUISIIMSA C
nojyiep>kKoi apienueM. CJ0Bo «Mofjieps>KKa» (support) O3HayaeT, 4YTo
annapat MBJI nogep>xuBaeT cCoHTaHHbIN BIOX NauyeHTa. Ha cTapbix
anmaparax Dréiger sToT pexkum Ha3biBaeTcst ASB.

Moapo6Ho: B pexxume PSV anmapar MIBJI B oTBET Ha ibIXaTENbHYO MO-

MBbITKY MalMEHTa MOJHUMAET JIABJICHUE B IbIXaTEJIbHOM KOHTYpPE JI0 Npefi-
MMUCAHHOT'O YPOBHS, MOICP>KUBACT JIABJIEHUE BJI0OXA HA 33/IaHHOM YPOBHE
B T€UEHKE BCETO BJIOXA U MEPEKITFOYAETCS HA BbIIOX MTPU YMEHbBILLIEHUH TTO-
TOKA JI0O yCTAHOBJIEHHOTO ypoBHsl. B pexkxume PSV Bce BIoxu cioHTaHHbIE
(HayaThl ¥ 3aBEPLLIEHbI NALUEHTOM).

ITpu HacTpoiike pexkxuma PSV Bpau ycranaBnmBaet 1) Tun Tpurrepa v ero
YyBCTBUTEILHOCTD, 2) PEEP, 3) naBnenue nogiep>xku, 4) CKOPOCTb Ha-
pacTaHusi IOTOKa, 5) NEPEKIF0YEHUE Ha BbIIOX MO-MOTOKY (yCTaHABIMBA-
€TCsl BeJIMUMHA MOTOKA B MPOLEHTAX OT MAKCUMAJILHOT'O MOTOKA IAHHOTO
BJIOXa, IMPU IOCTUKEHUU KOTOPOI anmnapat NePEeKITFOUNTCS Ha BbIIOX ).

Tpurrep: Hambosiee YaCTO MCMOJB3YETCS TPUITEP MO-MOTOKY WIIU
no-fjaBiennio. Bpau BbIOMpaeT TpUrrep M YCTAHABIMBAET €ro 4YyB-
CTBUTECJIBHOCTD. HCIIOCTaTO‘IHaSI YYBCTBUTCJIbHOCTL TpUITEpa MpU-
BEJIET K TOMY, UTO amnnapar He MOJJIeP>KUT YacThb BOXOB MallMEHTA.
N36bITOUHAsT 4yBCTBUTEIBHOCTh TPUTTEPA MPUBE/IET K TOMY, UTO af-
napar 6yl{€T BBITNIOJIHATD JIO2KHOC TPUTTUPOBAHUC U [I€JIATH BJIOXU HE
CBSI3aHHbIE C [IbIXATEJIbHOW aKTUBHOCTBIO MAlMEHTA.

PEEP wmu baseline pressure — 3To faBjieHue, KOTOpoe ammapar To-
CTOSIHHO MOJIIEPKUBAET B JIbIXaTE€JILHOM KOHTYpe MEX/y BJIOXaMH.
Ecnu baseline pressure paBHo atmocgepHomy — ato ZEEP (zero end
expiratory pressure).

JlaBneHuie MofiepKKU — 3TO AaBJIEHUE, KOTOPOE anmnapatr CO3/1aéT B
IbIXaTeJLHOM KOHTYpe Mojjiep>kuBasi BAOX nauueHTta. Ha Bcex co-
BPEMEHHBIX anmapaTrax [aBJeHUue MOJIEPXKKU CUMTAETCS OT ypPOBHSI
PEEP. Eciiu ycTaHOBUTS J1aBJieHME NOIEP>KKU HOJb, TO PSV npeBpa-
tutcst B CPAP.
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o CKOpoCTbh HapacTaHusi MOTOKA yKa3bIBaeT, 3 KaKOe BpeMsi NP arma-
paTHOM BfIOXE MOTOK IOCTUTaeT MaKCUMaJIbLHOrO 3HaueHus. CKOpOCTh
HapacTaHus MOTOKa Ha OoJsblimHCTBe anmapatoB MIBJI moxeTr ObITh
yCTaHOBJIeHa Tipu Hactpoiike pexkuma oT 50 go 300 MusumcexkyH.
(IToppo6Ho B rnase 11 - 7)

o [lepeximouenue Ha BbIIOX: B pexkume PSV ncnosb3yercst ToJbKO nepe-
KJIFOUEHKE HA BbIJJOX MO-MOTOKY.

pSy|  masnenvie nommepsin lMpn nepeknoveHnn ¢ Booxa Ha Bbl-

P support pressure [0X no-notoky annapat B npekpa-
LaeT BOOX, Korga MOTOK CHMPKaeTcs
00 LEneBoro 3HayeHusi no OTHOLUe-
HMIO K MakcumansHomy. Mopor nepe-
KMOYeHUs No-NoTOKy YCTaHaBNNBaET-
Csl B MPOLIEHTax OT MakCUMaIlbHOrO.
OGbI4YHO NOpOr NepPEKITYEHNS Ha Bbl-
ﬂopoggelgggg”e““ﬂ 00X Mo yMmonyaHuo 25%, HO Ha Bcex
*********** coBpeMeHHbIX annapatax UBJI1 npea-
t YCMOTPEHa perynnpoBKka nepeknoye-

HMs no-noToky. O4eBMAHO, YTO Mpu
MepekniyYeHMn Mo-noToky annapat
MBJ1 pearmpyeT Ha BblOX NaumMeHTa.

YcTtaHoBKa nepeknryeHnsa Ha BblAOX NMO-MOTOKY

Ha cuepgyromem pucyHke fasbl Tpu npuMepa. B nepsoM npumepe nopor
NEePEeKIIIOUYEHNs] Ha BbIOX MO-MOTOKY 25% OT MakCUMMajbHOIO MOTOKa
JIaHHOT O Bl1oXa. Bo BTOpoM npumepe nopor nepeksroyeHnst Ha Bbijjox 10%
OT MAaKCUMAJILHOTO MOTOKA. B TpeTbeM npumMepe nopor nepeksrouyeHust
Ha BbII0X 70% OT MaKCMMAJILHOTO MOTOKa. YeM HiKe mopor, TeM J0JIb-
e B/IOX U OoJblie 00bEM Boxa. IlepBblil BapuaHT — 3TO CcTaH#apTHas
HACTPO¥Ka 10 yMOJIYaHuto. [1J1s1 Toro, 4ToObl MOPOTr NEPEKIIFOUEHUST CTaT
VHBIM, HY>KHO €ro U3MEHUTh. BbIsicHUTE KaK 3TO ciejlaTh Ha Bamewm an-
napare VIBJI.
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SUppOFt pressure paBJieHe nogaepKKn
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M3meHeHMe faBneHUsa noaaepxku

P

support pressure

[aBMIeHNE NMOALEPHKKN

25% Fmax

3pech B TpexX MpUMeEpax OfMHAKOBBIA TMOPOr TMEPEeK/IIOUeHUsT Ha BbI-
I0X TO-MOTOKY (25%). MeHsieTcsl TOJIbKO JJaBlieHUe MOJIEP>XKKU BOXa
(pressure support). Yem BblI1Ie AaBIeHNE TOYIEP>KKHU, TEM OOJIbLIE JbIXa-
TEJLHBIN OOBEM.
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3aBMCUMOCTb AbiXaTeNlbHOro 06 bLEMa OT COCTOSIHUA pecnu-
paToOpHON CUCTEMDI

P support pressure  faBfieHne MOALEPKKN
BbICOKUI HU3KNIN BbICOKUIN t
Hopma KOMMManHC KOMMManHC pe3ncTaHc

3nech HacTpoiiky anmnapara MIBJI oguaakoBble Bo Bcex npumepax. Cpe-
JIAHO JIOMYLIEHUE, YTO MALMEHT CO3JA€T OIMHAKOBOE YCUJIME Ha BJOXE.
BupiHO, 4TO Npy OHUX M TEX K€ HACTPOMKAX BBICOKUI KOMIUIANHC (T10-
[ATIMBOCTb) MPUBOAUT K YBEJMUYEHUIO [bIXaTEIbLHOrO 00bEMA, HU3KUI
KOMIUJIAHC MPUBOJIUT K YMEHBIICHUIO bIXaTEJIbHOrO 00bEMa U YKO-
POYEHUIO B/IOXA, 3 BLICOKOE COMPOTHUBIICHUE [IbIXATENbHbIX MyTeN (pe-
3MCTAHC) MPUBOJIUT K YMEHBIIEHUIO [IbIXaTEJIbHOrO 00bEMA U y/IMHE-
HUIO BIOXA U BbIJOXA.

3aBUCUMOCTb AblXaTesibHOro o6bLéma or ydyacTtuAa nayueHTa
BO BAOOXe

B pexxume PSV Bceryia npucyTcTByeT CIOHTAHHAS [IbIXaTeJIbHASI AKTUB-
HOCTb NaupeHTa. Y cuiive nauuenTa u annapata UBJI cknagpiBatorcsi. To
€CTb anmnapar ByBaeT, a MalueHT BAbIXxaeT. C «TOUKM 3pEeHusl anmnapara
NBJI» xorga nagyyeHT BbIXaeT OIHOBPEMEHHO C anmnapaToM, MojaTIIu-
BOCTb (KOMILJTAHC) pecrnupaTopHOil cucTteMbl pacteT. CeMaHTUYeCKu
TOKE BCE CKJAMILIBAETCS: «MAlMEHT aKTHUBHO MOIAETCS JEUCTBUIO all-
napata MBIJI, — nogatnuBocTh (KoMIaiHC) pacTéT». Mbl OyKBajIbHO
MOBTOPUJIM TO, YTO TOBOPWIM O BCIOMOraTesbHbIX (assisted) BIoxax B
pexkxumax CMV.
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PSV/ support pressure

P L{_\an B/IEHVE MOAAEPKKN

[ 6onbwon Bgox T
naumeHTa

Tenepsb npejcTaBuM cepuio BIOXOB B pexkume PSV korja akTUBHOCTH
NIbIXaTEJIbHOW MYCKYJIATypPbl MEHSIETCSI.

Ha rpacuke naBnenusi Mbl BUIUM, UYTO TpU JTIOOOM BJOXE JaBJIEHNE B
IbIXaTebHbIX MyTSIX MOJHMMAETCS alNnapaToM JI0 LeseBoro yposHsi. Ha
BTOPOM rpachvKe Mbl YCIOBHO MPEACTABUIM aKTUBHOCTD JIbIXaTEIbHON
MYCKYJIaTypbl MallMeHTa. Y CIIOBHO, OTOMY UYTO B PEeaslbHOCTU, U3Me-
PATh TO yCWIIME, KOTOpOe co3faeT auacdparMa B MOMEHT BOXa y Ma-
pueHta B PSV noka ciioxkHo. Mbl MOXEM yCTaHOBUTH MULIEBOJHBIN
NATUYMK JIaBJIEHUsI. DTO MO3BOJMUT HAM C JJOCTATOYHOM JJOCTOBEPHOCTHIO
U3MEPSITh CypporaT BHYTpUTrpyAHOro jaBieHusi. Ho B jaHHOM ciyuae
BHYTPUIPY/IHOE [IaBJIEHWE HE OTPA’KAaeT B IMOJIHOW Mepe yCUJue aua-
(bparmbl WM OTpULATENBHOE JJaBJIeHUE, KOTOpoe cO3[aéT auacparma
B IPYJHOI KJIETKE B MOMEHT CIOHTAHHOIO B/I0Xa. DTO CBSI3aHO C TEM,
YTO KaK TOJBKO cpaboTan Tpurrep, annapat BJI HauMHaeT BbINOIHATH
NoCTaBJeHHY0 3aa4y. OH 0KeH co3[aTh U NOJJIEPXKUBAThL B TEUEHUE
B/IOXA LIeJIEBOE /laBlieHue. Annapat He TOJbKO KOMIIEHCUPYET TO pa3pe-
>KeHUe , KOTOPOe BO3HMKAET MPU PACUIMPEHUU I'PY/IHOI KJIETKHU Ha BIIOXE,
HO CO3JIa€T MOTOK, KOTOPbIiA 00eCNeunT JOCTUKEHNE LEeNeBOro faablie-
HUSI B JIbIXQTENbHBIX MyTsIX. TO €CTh UeM cuiibHee MalUeHT JeNaeT BOX,
TEM CUJIbHEE JIOJIKEH anmnapart ByBaTh B HETO BO3AYX, YTOObI MOJTYUUTh
LeJIeBOe 1aBJIeHUE TIOfIEP>KKHU BOXA.
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support pressure  faBneHve NoagepKKu

Pd

t
[laBJieHne co3aBaemoe anadparmon npv Baoxe

NaLUyMeHT yBENMUYMBAET YCUTIEHE BAOXa ”au“eBqui”a"

B ._.__2—502)———-— _'55_% ______ 25% 25%
M/Fmax Fmax / Fmax N/ Frmax

D10 xopouio BuHO Ha Brioxax Nel, Ne2 u Ne3. Bel HaOmoiaeTe npsimyro
3aBUCUMOCTb. Yem Oouiblie ycuive BoXa MauveHTa, TeM OoJiblIe MOTOK
annapaTHoOro BJIOXa U, COOTBETCTBEHHO TEM OOJIbILIE JIbIXaTENIbHbIA O0BEM.

O61LEéM BOoxa — 3To Niowaib NoAd KPMBOM NOTOKa

Bnox Ned: — eciiv MHMLIMMPOBAB B/IOX , MALMEHT MEPEKIF0YAET CBOKO Jbl-
XaTeJbHYI0 MYCKYJIAaTypy Ha BbIIOX, aBJIEHUE Cpa3y AOCTUraeT lelie-
BOI'O 3HAUYEHMS, TIOTOK BJI0XA OCTAHABIMBAETCS (KAaK TOJLKO CHIXKACTCS

1o

YPOBHS NIEPEKIIIOYCHUA HA B]:IIIOX). B koHeyHOM cuére, I[pru TOM 2K€

[aBJICHUU B NbIXATCJIbHbIX IMYyTAX JIbIXaTeHbHLIﬁ 00BEM YMEHBIINJICS.

YT0 B JAHHOM CJIy4ae siBJisieTcsl «MH(popManueil K pa3sMbIILIEHHIO» ?

B pexumax ynpaensieMblx no-gaaeneHuto (PC) coctosiHue
pecnupaTopHOM CUCTeMbI OTpaXkaeTcs Ha rpadpmMkax noToka
M o6bLEMa
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Eciu Mbl BUuM Ha rpacgukax noTtoka u 00bEMa KapTUHKY MOXOXKYHO
Ha BAoX Ne4, Korja nmalyeHT MbITaeTCsl OCTAHOBUTD ANMapaTHBIN BIOX,
BO3MOXHO, YTO YCTAaHOBJICHHOE€ HAMU JABJIEHUE MOJJIEPXKKHU (support
pressure) n30bITOYHO U1 JAHHOTO MauueHTa. Ecnm nqaBnenue nopgaepxk-
KM OKXKETCS HEJJOCTATOYHBIM [|J1sl TAlMeHTa OH OyJIET CTApaThCs NMOJIYy-
YUTb UEJIEBON [bIXaTENbHbIA 00BEM «3a CBOM CUET», HO MPU 3TOM Oy/IeT
HApacTaTb yToMJieHue. BHUMATENbHBIA U ONBITHBIA Bpay B OOJIbLIMH-
CTBE CJIy4YaeB BBISIBIISIET 3Ty MPOOIEMYy.

3aBMCUMOCTb AbIXaTeNlbHOro 06 bLEMa OT CKOPOCTH
HapacTaHuA NMOToKa

pa3Hasa CKOpPOCTb HapacTaHWA MOToKa B PSV

fast rise slow rise
.+ Bbicmpo . . CpeoHe MeOs1eHHO

N A

/\
e

1 t2 t3

[Tpu HacTpoO¥iKe pesKMMOB YIPaBIISIEMbIX MO-IABJICHUIO MOXKHO U3MEHSITh
cKopocTb HapacTanusi notoka (Ramp, Tramp, Pramp, Slope). Cnenyet
MOMHUTB, YTO YMEHbLIAas CKOPOCTb HApaCTaHWs MOTOKAa MbI OJJHOBpE-
MEHHO yMEHbIIIaeM JIbIXaTeJbHbIN 00BbEM. bosee mogpo6GHO 0 cKOpoCTH
HapacTaHus notoka B raase II - 7. Ha naHHO# cxeme BO BceX Tpex Npu-
Mepax NOopor NEPEKIIOYEHNS Ha BbIOX 25% OT MaKCUMAJILHOTO MOTOKA.

OT 4ero 3aBUCHUT JAbIXaTedbHbIN 00HbEM B pexxume PSV?
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1. Or kauecTBa CUHXPOHU3ALMU
2. OT aieKBaTHOCTY JAABJICHUS TOJJIEP>KKH
3. OT aIeKBaTHOCTH NEPEKIIFOYEHNUS HA BbIJJOX

1. BaxXHOCTb CMHXPOHU3aUMKU OYEBU/IHA, XOPOLLIAs CUHXPOHU3ALMS an-
napara co CIIOHTAHHO JIbIXaTeIbHON aKTUBHOCTBIO MAalMEHTa — 3TO MO-
Ka3areJb KadyectBa VIBJI.

2. IlopOop naByeHus MOIIEPKKM (SUPPOrt pressure) OnpeessieT He TOJb-
KO KOM(OPT mayueHTa, HO U CPOKHU BbI3[AOPOBIEHUSI U JVIUTEIILHOCTh
NBJI. Eciv ¢ maumeHToM BO3MOKEH KOHTAaKT, MMEET CMBICI CIPOCUTh
€ro HaCKOJIbKO eMy KOM(POPTHO M XBaTaeT Ji1 Bo3fyxa. BaskHo cgopmy-
JMPOBaTh BOIMPOC TaK, YTOObI MOXKHO ObUIO OTBEYATh «/1a» WJIMA HET».
WNHTYOUpOBaHbIii MAlMEHT MOXKET OTBETUTh HAM KUBKOM T'OJIOBbI, MUMU-
Kol i xectoM pyku. Ocmotp naypenta Ha MIBJI moxeT nojickaszaTb
BHMMATEJIbHOMY Bpauy, HACKOJbKO KOM(OPTHbI HACTPONKHU PpeKuma.
Pacumpenue HO3/peit, HANps>KEHKUE AbIXaTeNbHON MYCKYIaTypbl U MBILLIL]
LIeU Ha BIOXE MOTYT CBHIETEJILCTBOBATH O HEIOCTATOYHON MOJIEP>KKE
(support pressure). Eciiu Mbl HaOJrO1a€M HaNpSLKEHUE MBIIIL, OPFOIIHO-
IO npecca B KOHLE BJI0Xa HY>KHO 00s13aTeJIbHO pACCMOTPETh BEPOSITHOCTh
M30bITOYHON MOATIEP>KKU. 711 TOro 4ToObl MOHSITH, YTO 3TO TAKOE, MbI
peKoMeHjIyeM JJoKTopam nornpodoBaTb PSV ¢ Bbicokum support pressure
yepe3 Macky Ha cebe. OueHka pe3yIbTaTOB MOHUTOPUHI'A JIbIXaTEJILHOTO
00BEMA U YACTOTHI IbIXAHUI MALMEeHTAa MOJICKA3bIBAIOT Bpavy MyTh ONTH-
musagyy IBJI. BaxkHO He MbITaThCsl 3arHaTh KOHKPETHOIO MAlVEHTa B
OOLIYIO «YCPETHEHHYIO» CXeMY, a YUUTbIBATh MHVBUYaIbHbIE OCOOEH-
HOCTH Y BAPMAHTbI HOPMbI I NATOJIOTMYECKUX COCTOSIHUIA.

3. ITop ajieKBaTHOCTBIO MEPEKJIIOYEHUsI HA BbIJOX Mbl TOHUMAEM YCTa-
HOBKY NMPUEMJIEMOM 151 JAHHOTO MALMEHTA NIMTEJIbHOCTH BOXA.

Ceityac 13 nsTH (paKTOPOB ONPEAEISIOIIMX BEJUYUHY [IbIXATEIBbHOIO
00BbEMA MbI PACCMOTPUM B3anMOJIelicTBHE TPEX. BOT crnucok ¢akTopos
OT KOTOPBIX 3aBUCAT O0BEMBI:

1. Ot gpIXaTeNnbHOM aKTUBHOCTY MAaUMEHTa (YaCTOTa U MTyOUHA IbIXaHUST).

2. Om cocmosiHusi pecRupamopHoli cucmemsvl nayueHma: cOnpo-
mueaeHUs 0bIXameAbHbIX nymell u nooamausocmu (pe3ucmamnc
U KOMRAQIIHC).
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3. Om oasaenusn noddepicku 80oxa (support pressure).

4. OT CKOpOCTH HapacTaHMsI MMOTOKA.

5. Om oaumeavnocmu 80oxa (om moz0 Kaxkoil npoyeHm om MaK-
CUMAABbHO20 NOMOKA YCIMAHOB8.AEH 0151 NePEKAIOHEeHUS C 600XA HA
8b100X)

W3 cniicka Mbl BbIOpanu Tpu (hakTopa U BbIICIUIN UX KYPCUBOM.

1) ITocmoTpum Kak Mbl MOxKeM ontumusnpoBaTh VIBJI y naupenTa c
HU3KUM KOMIUTAaiHCOM, TO €CTh C PECTPUKTUBHBLIM Mpoueccom. s Ta-
KMX JIETKUX UCTIONIB3YIOT OMPEENICHNs: «TYTH1e JeTKUe» , «XKeCTKUE Jier-
Kkue», «stiff lung» . CHuKeHre KoMMnaiHca XapakTepHO /11l THEBMOHWH,
oreka jierkux u OPIIC.

support pressure  aaBneHne noanepku
p
HU3KUN HU3KUN HU3KUN t
HOpMa KoMnnamHc KoMnnamHc KoMMnarmHc
=
25% 250 25%

>
:
S

[TepBbIil mpuMep Ha cXeMe — 3TO MAIMEeHT ¢ OObIYHBIMU CBOWCTBAMHU Pe-
CIMPATOPHON cUCTEMbI. EMY BMOJIHE MOAXOUT BaPUAHT MEPEKITFOUSHUST
Ha BbIJIOX MO-MIOTOKY Ha ypOoBHE 25% OT MakCUMAaJILHOTO, TO, YTO MPEfI-
Jaraet anmnapaT MIBJI B crangapTHbIX HacTpoiKkax (mo ymomayanuto). Co
BTOPOTO MpUMepa — MaIMeHT ¢ HU3KUM KoMITaitHcoM. Beneictaue Toro,
YTO JIETKUE «Tyrue», «stiff lung», He yjgaeTcs qocTaBUTh MAMEHTY 1ie-
JIEBOH JIbIXaTEJIbHBIA O0BEM TIPU TOM Ke JaBJICHUU TOJICPKKK 1 JIJTH-
TEJILHOCTH BJIOXA, YTO M Y OOBIYHOrO mainuenTta. [lepBasi BO3MOXKHOCTh
JIOCTAaBUTh LIEJIEBON JIbIXaTEbHbI 00BEM — YBEJMYNTD JIaBJICHUE TIOJI-
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nepsKku (nmpumep 3), a BTOpasi — YBEJIMUUTD [NIMTETLHOCTh BOXA, U3Me-
HMB TIOPOI" NEPEKIIIOUeHNs Ha BbIAOX € 25% 10 5% OT MakcUMalbHOTO
notoka (npumep 4). [Ipumep Ne 4 nHauGosee waAsIIUi 711 AUUEHTA
MOCKOJIbKY anmnapar JIOCTaBJISIET LEJIEBO NbIXaTeNbHbIA O0bEM C MEHb-
LIUM JJaBJIEHUEM.

2) I1pu o6octpernn XOBJI nnm 6poHXMAIBHON aCTMbI y MALMEHTA Bbl-
COKOE COMNPOTHUBJICHUE [IbIXaTebHbIX MyTel (PEe3UCTAHC).

support pressure faBneHVe NoA[EPXKKU

o
o
(9]

!

BbICOKUI BbICOKMI t
HOpMa pe3ucTaHc pPe3ncTaHc

B arom ciyuyae nopor nepeksro4eHusl Ha BbIIOX MO-MIOTOKY Ha YPOBHE

25% ot MakcuMalbHOIO(CTaHAAPTHbIE HACTPOVIKHU 110 YMOJYAHUIO) NPU-

BOJISIT K HEONPAB/IAaHHOMY Y/IJIMHEHUIO BJI0XA U NEPEPa3/lyBaHUIO JIETKUX

naguenTa (npumep 2). B pe3ynbraTe coueranusi Tpex (akToOpoB:

1. I30bITOYHBI AbIXaTEIbHBI O0BEM;

2. BpIcOKOE CONMPOTUBIIEHUE IbIXATEbHbIX My TEH (PE3UCTAHC);

3. Bbicokuil KOMIUIAHC, NPOMCXOAUT 3HAYMTENBHOE YBEJIMUEHUE JJIU-
TEJILHOCTH Bblj10Xa U (popmuposaHue autoPEEP.

Takoit BapuaHT HacTpoiiku pexkuma MBJI y naguenTa ¢ o6ocTpeHrem
XOBJI He 06s1eryuT, @ HANPOTUB, 3aTPY/IHUT >KU3Hb NMAMEHTA U TPUBE-
JIET K HEOMpPAaBAAHHOMY MOBBILIEHUIO SHEPIrOTPAT U YXY[LIEHUIO COCTO-
saust. [Ipumep Ne 3 mokasbiBaeT, 4TO Hy>KHO fienaTh. Ecnu ycTaHOBUTH
MOpOT NMEPEKIIOUYEHUS Ha BbIJJOX MO-NOTOKY Ha ypoBHe 70% OT Makcu-
MaJIbHOTO, ITIUTENILHOCTD BI0Xa YMEHbILIAETCS, Iepepa3ayBaHusl JIETKUX
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He npoucxoguT U autoPEEP He cdopmupyercs. BaxkHo oTMeTUTD, YTO
¢opmupoBanue autoPEEP y naupenTa 3arpyaHsier paboTy TpUITEpOB
N0-71aBJIEHUIO U NO-noTOKY. [Ipu Beicokom autoPEEP nnst Tpurruposa-
HMS anmapaTHOrO BIOXa MALMEHTY NPUXOAUTCS NPUKIAAbIBATL 3HAYM-
TeJbHO Oonbluve ycuiaus. Hepenko naumeHT oKas3bIBaeTCsl HECOCOOEH
MHULMMPOBATh BOX. Tak (popMUpYyeTCsl aCUHXPOHHOCTb PUTMA JibIXa-
TEJIbHBIX MOMNBITOK NMalyeHTa u padoTel annapara VIBJI.

Moaudukauua pexmma PSV ¢ yctaHOBKOM 4acTOTbl BAOXOB

Ha anmaparax Driger atot BapuanT Ha3biBatoT PC-PSV, a Ha annapaTtax
GE 3Ta onuus BKItoyaeTcs npu 6a30BOi HACTPOMKE Yepe3 «JOCTYM ajl-
MUHHCTpPATOpa». B aT0il MopuduKauyn pexkuMa Bce napameTpbl pexKu-
Ma, Kak B 00b1YHOM PSV HO B lonosiHeHre yCcTaHaBIMBAETCS YaCTOTA Jibl-
xaanii. Ecnm yacToTa cCOOCTBEHHBLIX BJOXOB MalieHTa OO0JIbIIIE YaCTOThI
YCTAHOBJIEHHOW MPY HACTPOVMKE pexKuma, TO annapat He OyleT MellaTh
nagueHTy JbiaTth B PSV u Bce Bpoxu OylyT CIOHTaHHbIMUA. TO €CThb, 1
HayaThbl U 3aBEpUICHbI NaleHTOM. Eciim yacToTa COOCTBEHHBIX BOXOB
MalMEHTa MEHbIIIE YaCTOThI YCTAHOBJIEHHOW MPU HACTPOMKE PEKUMA, TO
anmapat OyfieT JieaTh IONOJHUTENbHbIE BIOXH JIOBOJIS OOIIYO YaCTOTY
no uenepoii. [Tpu anHo3, anmapat fgenaeT BIoXu ¢ HacTpoiikamu PSV u
MPEANACAHHON YaCTOTOM ABIXaHWI. DTOT PEXKUM XOPOLI TEM, YTO 3ally-
IAET OCJIA0JEHHOrO MalMeHTa C YyTHeTeHneM (PYHKUUM JIbIXaTEJILHOTO
ueHTpa. Ho s mroburesnieit cTporux KiaccuuKanmii CKaxkeM, 4To BJIO-
XU TPUTTUPOBAHHBIE MO-BPEMEHU Mbl 00S13aHbI MPU3HATH MPUHYUTEb-
HbIMM (mandatory) XOTsl 0 BCEM OCTaJIbHBIM MTapaMeTpaM OHU HEOTJIN-
YUMBbI OT CIMIOHTaHHBIX BAOXOB PSV M mepekitoueHue Ha BbIIOX B HUX
NMo-noToky. B HoMeHkilaType pexkumoB oT Driger 3TOT peskuM OTHECEH
K peKrMaM NMPUHYAUTETHLHON BEHTUIISILMKA MO-JJABJICHUIO.

Pestome: DTO He CJIOKHO. Mbl MOXEM MEHSITb BCErO MSTh NMapaMeTpOB
HACTPOVIKU:

* 1) 4yBCTBUTEJBLHOCTb TPUITEPA;

* 2) CKOpPOCTb HapaCcTaHUs MOTOKA;

* 3) naBJjeHUe NOJJIEPKKU;

* 4) nepekyI0YeHre Ha BbIIOX;

e 5) PEEP (IIIIKB).
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Ecan y naupenTa peCTpUKTUBHBIE IPOOJIEMbI YBEJIMYMBAEM BPEMSI BIO-
Xa ¥ CTPEMMMCS MCTIONIb30BAaTh MEHbLIEE JaBjieHne nogaepxkku. Ecam y
nauyeHTa oOCTPYKTHUBHBIE NMPOOJIEMbl YKOpaunBaeM BpemMs Broxa. [Ipu
HEOOXOMMOCTH JIOCTABIISIEM IIeJIEBOI NIbIXaTENILHBINM OOBEM TOBBIIIAS
JABJICHUE MTOJJIEPXKKH.

Ewé o pexxume PSV.

Pexxum HBJI «PSV» xopowmo mnepeHocutcs mnauueHtamu. lupo-
KO HCMOJb3YeTCsl B XOfIe MPEKpPaleHUs PeCnMpaTOPHON MOJJIeP>KKU
(weaning). BaxkHO MOMHUTB, YTO €CJIM PE>KUM HACTPOEH XOPOLLO, MalU-
EHT MOJIyYaeT LEJIEBOI IbIXaTeIbHbII 0OBEM.

Ecan He M3MEHUTh HACTPOMKM peKMMa, KOIla aKTUBHOCTb MALMEHTA
pacTeT U MHCIUPATOPHOE YCUIIME YBEJIMUMBACTCS, ammnapar OyjeT oKa-
3bIBATb N30LITOYHYIO MOJJEPXKKY , YTO MOXKET IPUBOJAUTH K HEOIIPABJIaH-
HOMY YBEJIMUEHMIO JbIXaTeslbHOro oobéma. CrefctBremM OyjeT runep-
BEHTUJISIUMS U YTHETEHUE JIbIXATEJLHOrO LieHTpa. B aTOM citydyae Bpau
JIOJKEH CBOEBPEMEHHO CHMKATh ypoBeHb PS.

YBenmunBaTh YPOBEHBb MOJJACPKKU HY2KHO, KOI'/Ia MMAIUCHT YyTOMJISACTCS
" UHCIIUPATOPHOEC YCUJIME CHUZKACTCA, NJIN €CJIN paCTET CONMPOTUBJICHUC
IbIXAaTCJIbHBIX HyTeﬁ, WU €CJIA CHUXKAETCS KOMILJIalHC.

IIpaBuiibHast ycTaHOBKA YPOBHSI TPEBOT MO ABIXATEJILHOMY ¥ MUHYTHOMY
00BEMaM MO3BOJIUT BOBPEMS BBIIIOJHNUTH KOPPEKLMIO HACTPOEK PEKMAMA.

BaxHo! [lns 6e3omacuoit UBJI B pexkxume PSV y nampenra momkna
ObITb COXpaHHOI (PyHKUMSI AbIxaTeabHoro ueHTtpa! IIocKobKy MbI
JIOJKHBI OBITh TOTOBBI K YXY/LLIEHNAIO COCTOSIHUS, HE TIpEHeOperaiTe on-
uuent «apnoe ventilation» ona ke «backup ventilation»!

Ha ocnose PSV co3/1aHO HECKOJILKO MHTEJIEKTYaIbHbIX PEKMMOB
WBJI: VS, Variable PSV, PPV, PAV, SmartCare/PS, NAVA o0 Hux 4n-
TaiTe B CJEYIOIIMX IT1aBax.
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(PSV) Ill - 11 Variable PSV (Noisy ventilation)

Ilepeo umenuem amoti 2nasvt npopabomatime 2aagy «(PSV) I1I - 10»

e Kpatko: B ocHOBeE 3TOro pexxmma nexuT Kraccuyeckun sapuaHt PSV, onu-
CaHHbIn Hamu B rmaee «(PSV) Il - 10». OTnnume OT Knaccuk1 B TOM, YTO arn-
napat MBJ1 cnyyariHblM 06pa3oM MeHSIET AaBreHe NOOAEPKK/ B Npedenax

3aQaHHoro AvanasoHa, «kopuaopay. Pexxum gocTtyneH Ha annapatax Drager.

* Moapo6Ho: Kak B npocToM pexxume PSV Bpau ycTaHaBIMBaeT NTh
apaMeTPOB HACTPOVIKMU:

* 1) 4YyBCTBUTENBHOCTb TPUITEPA;

* 2) CKOpPOCTb HApaCTaHUsl MOTOKA;

* 3) naBjieHUE NMOJJIEPKKU;

* 4) nepekyr0YeHNE Ha BbIIOX;

e 5) PEEP (II1KB).
JlONOJMHUTENBLHO YCTAHABIMBAETCSl BEJIMYMHA BapuaOENbHOCTU TOf-
[EPXKKU. DTO TOT «KOPUJOP» WM JUANA30H B Mpefiesax KoToporo 0y-
lIeT caydyaiiHbIM 00pa3oM MeHsITbCs aByieHue nopaepkku (PS). DTtot
«KOpUOp» 33JjaéTCsl B MPOLEHTAX OT YCTAHOBJEHHOI'O JAABJIEHUS MOJ-
nepxkku (PS). MoxHo BbiOpaTh BapuabenbHoch oT 0% no 100%. Ecau
BbIOpaTh 0%, HUUEro MEHATHCS He OYJIET U MbI NOJIy4YHM KITAaCCUUYECKUN
PSV. Ecam BbiOpath iuana3on 100% To konebanust OyayT BapbUpOBaTh
OT MOJIHOTO OTCYTCTBUS OIEPYKKHU /10 BEJIMYMHBI BBOE MPEBbILIAIOILEN
YCTAHOBJIEHHYIO MOIEPkKKY. To ecTh MuHumMyMm — 3710 [PS — 100%(PS)
= 0], a makcumyM — 310 [PS + 100%(PS) = 2PS].

MpuMmep: ycTaHOBIIEHA NOJJIEp>KKa faBieHueM 12mbap, a Bapuabenb-
HOCcTb — 50%. MuHumanbHas Nofjep:KKa jiaBjaeHrueM Oyaetr 6moap, a
MakcumanbHasi 18mbap. Yposenb PEEP npu aToMm annapat He MeHsIET.

HeoOxomumoe mnosicHenue: Ha amnmapatax Drédger paBineHue Tmof-
Nep>KKN obo3HavaetTcss Kak APsupp, mom Psupp monmmaercs cymma
APsupp+PEEP. Korpa Bkitouator BapmabenbHocTs To PEEP ocra-
€TCsl HEM3MEHHBbIM, MEHSIETCSl TOJIbKO BEJIMUMHA JABJIEHUS MOJJICP>KKU
(APsupp) B TOM inarma3oHe, KOTOPbI YCTaHOBUJI Bpady.
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| BapuabenbHoe PSV/ |

support pressure  faBfieHvie NOAAEPKKY [Mana3oH BapuabesnbHOCTU

e Ao nc A Al (A,

Ecau npu HacTpoiike pexkrMa yCTaHOBJIEH MPEENl Pa3pelleHHOro JlaB-
nenusi (pressure limit ummu Pmax), To co3znaBaemMoe annapatoMm JiaBjieHue
NOJYIEP>KKU HE MPEBBICUT 3TOT ypOBEHb. BJIOX mpu 3TOM He OyneT 00-
PpBIBaTHCS, POCTO NOABEM JIABJIEHUS IPEKPATUTCS HA YPOBHE IIPENEIILHO
JOIyCTUMOIO.

Kak cpenan pexxum «Variable PSV»? Komnbtotep annapara MBJI Bkitto-
YaeT TeHepaTop CAyYaiHbIX yucen (ITO Takas Mporpamma) B 33/JaHHOM
nuanasoHe. Tenepb JaBieHUEe MOYIEPXKKU OYyJeT He TO, KOTOPOE MbI
YCTAQHOBWJIM, A TUIOC WM MMHYC Clly4yailHasi BeJIMYMHA. DTa CllyvyaidHas
BEJIMUMHA OyeT NpUOABISATLCS UM OTHUMAThCS, HO HE MPEBBICUT YCTa-
HOBJICHHYIO BPayOM BapMaOeIbHOCTh B MPOLEHTAX OT LEJEBOro 3HaYEHNUs!
nasnenus nogaepkku (PS).

Y panHoro BapuaHTa pexkuma PSV ecTb CTOPOHHMKM M NPOTUBHUKH.
CTOpPOHHMKM ONMUPAsiCh HAa pe3yJbTaThbl (MOKa HEMHOTOUYMCJIEHHBIX) UC-
CJIefIoBaHMi (YacThb W3 HMX BBINOJIHEHA HA JIAOOPATOPHBIX >KMBOTHBIX)
TOBOPSIT, YTO JIAHHBIM PEXXKUM YMEHBIIAET BEHTUJISITOP-UHAYLIMPOBAHHOE
MOBpEXJICHUE JIETKUX W YJIydllaroT ra3oo0MeH. CKeNnTUKU BO3PaKatoT,
YTO U MPU OOBIYHOM, «KJlaccudeckom» PSV yxke mmeeTcst joctaTouHas
BapralesIbHOCTh JIbIXaTeIbHbIX 00BEMOB, TIOCKOJIbKY Y4YacTHE MaleHTa
B PSV ot Bioxa K Bloxy MeHsieTcsl.
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(PSV) lll -12 VS, Volume Support

Ilepeo umenuem smoti enaswt npopadbomatime 2nagy «(PSV) I - 10»

O HasBaHuM pexxuma: Korja Brepsbie CIbIIHIIL «Volume Support»
MO>KHO TIPEJNOJIOKUTD, YTO 3TOT PEKUM YINpaBisieMblil o-00bEMy. Ho
HeT! DTOT pexkuM co3/iaH Ha OCHOBe Pressure support ventilation nmm PSV.
YpoBeHb faBieHust MOJIEPKKKU (SUpport pressure) YCTaHaBJIMBAET arma-
pat MBJI Ha ocHOBE 3a/1aHHOTO BPayOM LIEJIEBOTO JIbIXaTEILHOIO0 00BbEMA
(target tidal volume). [TomHoe umst pexkuma MorJio Ob1 3By4dath Kak: «UBJI
¢ MO/IIePXKKOM JaBJIeHNeM [JIsl JOCTHXKEHHUSI 1eJIeBOro AbIXaTeJIbHOT0
o0béMa» i «Volume targeted pressure support ventilation». Y3 msitu
CJIOB BbIOpasu fiBa, — mosmyunsiock VS, Volume Support. Ha armmapartax
¢upmbl «Newport» 3TOT pexkuM HasbiBaeTcsl « Volume targeted pressure
support» «VTPS»; Ha elisa 600/800 — atro «Dynamic PSV». PSV-VG
(Pressure support Volume Guarantee) — 3TO TOT K€ PeXKuM.

o KpaTko: Annapat nogaepX1MBaeT BOOX NauveHTa gaBneHnem kak B PSV.
Vcxoas 3 pesynstaTtoB MOHUTOPMHIA AbIXaTeNbHOrO 06bEMa KOMMbIOTEP
annapata VBJ1 oueHnBaeT coctosaBLmMica BOox. CpaBHMBaAET ero c Le-
neBbIM AbixaTenbHbiM 06bEMOM (target tidal volume). Bo Bpemsi cneayto-
LLero Booxa annapar MoBbILLAET UM CHMKAET AaBNeHne NOAAEePXKKM Ans

TOro, YTOBbI OCTABUTL LIENeBo AblXaTeNbHblii 0GbEM.

* Noapo6Ho: B pexume VS anmmapar MBJI B oTBET Ha JpIXaTesbHYIO
NONbITKY Mal¥eHTa MOJHMMAET /IaBJ€HUWE B [IbIXaTE€IbLHOM KOHTYpE.
['naBHoe oTimume ot pexkuma PSV B ToM, 4TO 3TO faBieHne Noiep>KKu
YCTaHABJIMBAET He Bpay a KomnbtoTep ammapara VIBJI. Bpau npu Ha-
CTPOVIKE 3TOr0 PeKMMa YCTAHABIMBAET LIEJIEBOW JIbIXATEIbHbIN OOBEM.
J71s pUHATHSL pelIeHus] O TOM KakKo# YpPOBEHb JABJIEHUS MOJJICP>KKU
NPUMEHUTD JIJIsl OYEPETHOrO BJIOXA, KOMIBIOTEP OLEHUBAET /IbIXaTelb-
HbI 00BEM cocTosiBILIErocs: Boxa. CpaBHMBAET €ro C LEJEBbIM JibIXa-
TeJbHbIM 00bEMOM. [1epBblil, TECTOBBII BAOX annapat BbINOJHSET C /1aB-
nenreM 10 MOap, 3aTeM NMOACTPAMBAETCSI K COCTOSIHUIO PECIIMPATOPHOMN
CUCTeMbI NanyeHTa. Eciiu BbINOIHEHHBI BAOX OTJIMYAETCs OT UENEBOro,
TO B CJIE/lyIOIIMI BOX anmapaT MOBbILAET WM CHUXKAET JJaBJIeHUEe MOJI-
NiepKku, HO He 6osee yeM Ha 3 mMOap. Kak u B PSV, annapar noppep-
>KMBaeT JIaBJIeHUE BOXa HA 3TOM YPOBHE B TeueHue Bcero Bpoxa. [lepe-
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KIIFOYEHKe Ha BbIIOX Kak B PSV, mo-moToky, To ecTh Npu yMEHbIICHUN
NOTOKA JI0 YCTAHOBJIEHHOTO YpoBHS. B pexxume «VS» Bce BIoXu cHoH-
TaHHbIE (HAYaThl M 3aBEPILICHBI MAIMEHTOM). DTOT PEKUM OTHOCHUTCS K
rpynmne «pexkMMOB C OOpaTHOM CBSI3bO», MO-aHTIMICKU «closed-loop
ventilatory modes».

ITosHoe Ha3BaHme B cooTBeTCTBUM C Kiaccudukauuein Podepra Yar-
OoypHa: «Dual Control Breath-to Breath-Pressure-Limited, (Volume-
targeted), Flow-Cycled Ventilation». [TocaenoBarensHo nepesesieM 1 pas-
6epeM 3t0 HazeaHue. «Dual Control Breath-to Breath» o3Hauaer, uro B
KauyecTBe LIeJM ISl annapara Mbl YCTaHABIIMBAEM ObLXAMEAbHbLIL 00BEM,
HO anmapatr paboTaeT no-0ae.neHuro U CTPEMUTCS JOCTABUThH LIEJIEBOI
[bIXaTeJbHbI OOBEM NMOAOMpasl AAaBJEHUE BOXa. ANNapaT OLEHUBAET
IbIXaTEJbHbI 00BEM COCTOSIBLIETOCS BJI0XA, CPABHUBAET C LIEJIEBbIM,
Y NIPY BBINIOJIHEHUHM CJIEYIOLLETO BI0XAa MEHSIET MHCIIMPATOPHOE JaBlie-
HHME TakK, YTOObI JOCTABUTb LENIEBOI JbIXaTENIbHbIA 00BbEM. «Pressure-
Limited» o3HayaeT, 4TO €cm sl TOrO, YTOOBI JOCTABUTH LIETEBOM JIbl-
XaTeJIbHbI 00BbEM HY>KHO MOBBIIIATH ABJIEHNAE BIOXA, MPUOIM3UBLINCH
K OMACHOW I'PaHMLE, annapaT NepecTaHeT MOBbIATh AABJIEHUE U CO00-
T HaM 00 aToMm. [Ipu aTom anmapaT npojosKaeT BEHTUIISILIMIO , HO MU-
raeT JaMIodkaMu 1 cooOmaeT: «Husknil gpIxaTeabHbll 00BEM!» 1
«Low Tidal Volume» nmn «Target Volume is not delivered». Ogaum cno-
BOM, anmnapar «30BET» Bpaya pa3dbuparbcs, YTO He Tak. To 4To pexkum
«Volume-targeted» 0ObIYHO HE yKa3bIBAIOT, TaK KaK BCE pexXnMbI «Dual
Control» UMeIOT 11€J€BOI AbIXATENbHbI 00BbEM U yIpPaBJIsiEMbl M0-/1aB-
JIEHNIO, TO €CTh, TO 4TO «Volume-targeted» camo coOoil pasymeeTcs.
«Flow-Cycled» o3HauyaeT 4TO NEpeKkIrOYEeHNE HA BbIIOX B 3TUX PEXKU-
Max yCTaHaBJIMBAETCS B NPOLIEHTaX OT MAaKCUMAJIbHOIO MOTOKA IAHHOTO
BioxXa. [JIMTEIbHOCTD BIOXA ONPEAEIISIETCS YPOBHEM NEPEKIIIOUEHNS Ha
BBIJIOX, IbIXaTEJIbHON aKTUBHOCTBIO NALMEHTA U COCTOSTHUEM €TI0 PECIIH-
PaTOPHON CUCTEMBI.

Hactpowka pexxuma VS: Bpau ycranaBimBaeT 1) THII TpUTTEpPA U €T0
4yBCTBUTENBLHOCTD, 2) PEEP, 3) neneBoil npixatesbHblii 00bEM (target
tidal volume), 4) npenenbHoe naBnenue (Pressure limit) 5) ckopocThb
HapacTaHMs IOTOKa, 6) mepekyroUeHre Ha BbIJJOX MO-TIOTOKY (yCTaHaB-
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JIMBAETCS BEJIMUMHA TIOTOKA B MPOLEHTAaX OT MAaKCUMAaJbHOTO TMOTOKa
JIAaHHOT'O BJIOXAa, MPU JOCTUXKEHUM KOTOPOIl anmapat MepeKIIFOUnTCs Ha
BbIJIOX).

e Tpurrep: HauboJjiee 4aCTO MCHOJb3YETCs TPUITEp MO-MOTOKY WU
No-7aBJeHuio. Bpau BbIOMpaeT TpUrrep M yCTaHaBIMBAET €ro YyB-
CTBUTENBHOCTh. HeocTaTouHasi 4yBCTBUTEIBHOCTD TPUITEpa MpHU-
BEJIET K TOMY, UTO annapaT He MOJIEPKUT YacTb BOXOB MALMEHTA.
N36bITOYHAsT YyBCTBUTEIBHOCTh TPUITEPA MPUBEAET K TOMY, UTO
annapat Oy/IeT BbINOJHSATH JIOXKHOE TPUITUPOBAHUE U IETATh BIOXU
HE CBSI3aHHBIE C IbIXaTEeJIbHOW aKTUBHOCTbHIO MALMEHTA.

* PEEP unu baseline pressure — 3T0 JlaBjieH1e, KOTOPOE anmnapar mno-
CTOSIHHO NMOAJICP2KUBACT B [IbIXAaTCJIBHOM KOHTYPE MEXKY BJOXaMU.
Ecnu baseline pressure paBHo atmocepromy — 310 ZEEP (zero end
expiratory pressure).

* lleneBoii mpixaTenbHbI 00BEM (target tidal volume). B aTom oco-
O6eHHOCTb pexxuma. Pexxum MBJI ynpaisieMblil O-1aBJIEHUIO, HO
NpY HACTPOWKE YCTAHABIMBAETCS [AbIXATEJIbHbINA OOBEM.

* [lIpenenbHoe naBnenue (Pressure limit) — 3To BepXHsisi paHULA Tpe-
BOT 110 JIABJIEHUIO MUHYC 5 MOap.

* CKOpOCThb HapacTaHMsl NMOTOKA YKa3bIBA€T, 32 KAaKOE BPeMsl NpHU
annapaTHOM BJIOXe MOTOK JIOCTUTAaeT MAaKCHMAJIbHOTO 3HAYEeHUsI.
CkopocTb HapacTaHusl NOTOKAa Ha OosblmHCTBE anmapatos WBJI
MOXET ObITh YCTAHOBJIEHA MpU HacTporike pexuma oT 50 go 300
musucekyHj. (ITogpo6uo B rnase 11 - 7)

* JlepekitoueHre Ha BbIIOX: B pexXuMe VS HCHOb3YyeTCsl NMEePEeKIIto-
YEHUE Ha BbIJJOX MO-MOTOKY. Y CTAaHABIMBAETCSl YPOBEHb MEPEKIIIO-
YeHUsl B MPOLEHTAX OT MaKCUMAaJIbHOIO NOTOKA IAaHHOTO BAOXA.
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support pressure  aBreHne MopAepPKKY

P HalideHo
nouck _NoucK . e U
F| motok Baoxa HaudeH
nouck . o
nouck . o
9 25% 25% 25%
N/E%?X / Fmax  Fmax Fmax
nepeknyeHve | Ha [Bblgox 25% F max

LieneBow [bIXaTeNibHbI 06bEM

HaunHaem UBJI B pexxume Volume Support

YcTaHOoBIIEH LIENEBOM bIXaTebHbI 00BEM, CKOPOCTb HapacTaHUsl MOTO-
ka. [To ymomuanuto armmapat VIBJI npumeHsieT MakCUMaJIbHYO CKOPOCTh
HapacTaHusl MOTOKA M NEPEKIIFOYEHNE Ha BbIIOX HA YPOBHE 25% OT MakcH-
MasibHoro. Biox Nel TectoBbiil. Bo Bpemsi BTOPOro u TpeTbero Bjioxa ar-
napar MoBbIIAET [AABJIEHKE BIOXA /IO YPOBHS, IPU KOTOPOM OyJIET JOCTaB-
JIEH LIEJIEBOM JIbIXaTelIbHbINA 00BEM. [lanbliie Kak B 00bIYHOM pexxume PSV.

Ecnu meHsieTcA nogatnmMBoOCTb pechpaTopHoﬁ CUCTeMbl

(komnnanHc)
b support pressure  gasfneHve noggepKku

N - N N N

NCXOAHbIN KOMMnamHc KOMMnarmHc NCXOLHbIV
BAOX BbIPOC CHU3MNCA KOMMANHC

S5 e
K:S2253:S4V

LienieBoi AbixaTesibHbl 06BbEM
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Korpna nopatnuBocTh (KoMmiaitHC) pacTeT (Brox Ne2), anmapaT cHUXKa-
€T /IaBJIeHNE BJOXa, HO OOpaTUTEe BHUMAaHUE: MIIOLA/b MOJ] KPUBOK MO-
TOKA U JIbIXaTeNbHbI 00bEM He MeHsieTcs. Box Ne3 — kommutaiiHe cHu-
s3uncs. Annapat MBJI noBeliaeT 1aBieHre BAOXa, HO CHOBA IUJIOLLA/b
O]l KPUBOW NMOTOKA U JIbIXAaTEJIbHbI 00BbEM COOTBETCTBYIOT LIEJIEBOMY
AbIXxaTeabHoMy 00bEMY. Brox Ne4 — kommnmaiiHC BEpHYJICSI K UCXOJIHO-
Mmy. JlaBieHue Boxa Tak »Ke BEPHYJIOCh K UICXOAHOMY (BIoX Nel = Ned).

Ecnun MeHsieTcAl aKTUBHOCTb AbiXxaTeNnbHOW MyCKynaTyphbl
nauymeHTa

VS support pressure OaBlieHNe nognepKKu
P (—\\
NCXOOHbIN CUJTbHbIN cnabbin BAOX PaBHbIN t
BAOX NauveHTa BAOX NauueHTa BAOX NaumneHTa NCXOLHOMY

Pd|  paBneve cospaBaemoe anadparmoit Npu Baoxe

v % ~ v t
FlL_ o o ___o_o_______
25% 25% 25% 25%
/Fmax /Fmax Fmax Fmax
1 2 3] nepeknyeHne| Ha |Bbigox 25% Fmax
t
S1 = Sz = S3 = S4

LleneBon gbiXxaTenbHblli 0ObEM

Koria akTMBHOCTB JIbIXaTeJIbHON MYCKYJIaTypbl yBeanumBaeTcs (Ne2) an-
napat CHWXKAeT iaBJjieHue Boxa. Eciiv ak TUBHOCTb JIbIXaTeJIbHOM MYCKY-
natypbl cHuxkaetcs (Ne3) anmapar yBequuuBaeT jaBieHue Boxa. Ecim
AKTUBHOCTbD JIbIXaTEJILHON MYCKYJIaTypbl BEpPHETCS K UCXOIHOM (Ned), To
JIaBJIEHUE BJIOXA TOXKE BEPHETCS K UCXOAHOMY (Box Nel = Ned). [Tnowmans
NOJl KPMBOM MOTOKA M JIbIXAaTEJIbHbI O0BbEM COOTBETCTBYIOT LEJIEBOMY
IbIXaTeILHOMY O0BEMY.
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Ecnu B HacTpoukax Bpay MeHSieT ypOBeHb MNepeKnovyeHus
Ha BblAOX (MO-MOTOKY)

Mo ymonyaHuio annapat UBJ1

b support pressure  AaBneHve NoAaep»KKu npeanaraeT  nepekrioyeHne
R T\ T Ha ypoBHe 25% OT Makcu-
6\ @ m ManbHOro notoka. Bpay Mmo-
st B en B eH t | >xeT MeHATb HacTponky. Ecnu
750 YCTaHOBUWTb BbICOKUI YPOBEHb
Lo NAFmax (Bgox Ne2), onsa poctmxe-
25% 5% HUA LEeneBoro AblXaTerbHoro

/Fmax Fmax .
S, /s o0béma, annapatT MoBbICUT

Sy S,
V /51:52:53 Vt JaeneHve Bgoxa. Ecnu chu-
3UTb YPOBEHb MepeKoYeHNs
LileneBoi AblxaTeNbHbI 06bEM 0o 5% (eoox Ne3), naenexue

Ul - HETEEON ARATENoHEI O0BEN_
V.=V, =V BAOXa CHUXaeTcs.

Pestome: [Ipexxpie Bcero, cMOTpuTe Ha KpUBbIE MIOTOKA, TOTOMY YTO:

O61bLEM BOOXa — 3TO Nnowaab noa KPMBOM NOTOKA

Ecnu peskum HacTpoeH XOpoLIo, NAlMEHT BCEryja NOoayvyaeT LeJIeBO /bl
xaTesbHbIl 00bEM. Korja akTMBHOCTh NalMEHTa pacTeT U UHCIMPAaTOp-
HOE€ YCUJIME YBEJIMUMBAETCS, alNapaT YMEHbIIAET MOJICPKKY U MO3BOJISI-
€T MAUUEHTY «TIOTPEHUPOBATH JbIXaTEIbHYIO MyCKYJIaTypy» .

Korpa naupeHT yTomnsercss 1 MHCIMPATOPHOE YCUIIME CHUXKAETCS, all-
napar yBeJIM4YMBaeT NOAACPKKY . Ecim pacTeT conpoTUBIIEHUE bIXaTElIb-
HBIX IyTEN WIN CHUXKAETCS KOMIUIAMHC, annapar yYBeJIMUUBAET MOIEPXK-
Ky. Cneniyet He 3a0bIBaTh, YTO NPU Pa3BUTUM OOJIEBOTO CHHAPOMA WIIU
BO3HMKHOBEHMU TAHUYECKON aTaky MEHSIETCS [IIyOrHA U PUTM JIbIXAHUSI.
B sToM ciiyyae BO3MOXKHOCTEN pexkrMa VS HEJOCTaTOYHO U HEOOXOMMO
BMEIIATEILCTBO Bpaya.

BaxHo! [Tng 6e3onachoir IBJI B peskume VS y nmaipieHTa 10JIKHA ObITH
COXpaHHOI (PYHKIMS JbIXxaTeJbHOro neHtpa! TTOCKONbKY MbI JI0JIK-
HbI OBbITb TOTOBBI K YXY/IIICHUIO COCTOSIHUSI, HE TIpeHeOperaiTe omnmuen
«apnoe ventilation»!
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(PSV) Ill - 13 SmartCare/PC

[lepeo umenuem smoii 2aaswvt npopabomatime 2aasy «(PSV) III - 10»

SmartCare/PS — a0 KomnbroTepHas nporpamma Ha annaparax MBJI ¢up-
Mbl Driger, niist ynpasnenus pexkumoM PSV (ASB) B xoyie CHIDKEHMs pe-
crnupaTopHON noaaepxkku u npekpatenus IBJI. Llens aToi nporpamMMsl:
MOCTENEHHO U 6€30MacCHO CHU3UTH MOJIEPXKKY /10 YPOBHS, C KOTOPOro
MOYKHO ycnelHo npekpatutsb MBJT.

[Ipu akTBM3alMK 3TON MporpamMmbl B KoMmbloTep anmmapara MIBJI BBo-
JATCSI JAHHBbIE O MALMEHTE: BEC Tela, JIMHA U AXAMETP MHTYOAUMOHHOMN
TpyOku, nuopmanus o Hammun XOBJI 1 0 HaTMuMKM HEBPOJIOTMYECKUX
pacctpoiictB. Anmnapat MBJI aHamm3upyeT 4acToTy [bIXaHWiA, IbIXaTeIb-
Hbll 00bEM 1 EtCO,, KBaIM(UUUPYET COCTOSIHME MALMEHTA U KOPPEK-
TUpYeT faBienue noep:kku Broxa (PS). Ecnu anmapat ycranaBnusaer,
YTO NAUMEHT CTAOWIILHO M A[IEKBATHO ABILUT HA OYEPEJHOM YPOBHE IOJI-
JIEP>KKU, OH YMEHBLIAET IaBJIEHNE MOIEP>KKY BAoxa. Eciu annapat ycra-
HABJIMBAET, YTO MALMEHTY HEJOCTATOYHO OKa3bIBAEMON MOIEPKKHU, OH
MOBBILLIAET JABJIEHUE BAOXA. TO €CTh anmapar BBIIOJIHSET PadOTy Bpaya.
[Tpenmy1uectBo nporpammbl SmartCare/PS B TOM, UTO OLEHKa COCTOSIHUS
nauyenTta u afekBatHocTu VIBJI BbmosnHsieTcst kaxkjple 2 muH. [Ipu He-
00XOMMOCTH IO pe3yJIbTaTaM OLEHKH BHOCSITCS TTONIPABKU B MTAPAMETPbI
pexxuma MIBJT kakpipie 5 MuH. Ecai Obl 3Ty paboTy BbINOJIHS Bpay, TO OH
JIOJKEH ObL Obl IOCTOSTHHO HAXOAUThCS Y MocTenu 6osbHOro. OueBu-
HO, YTO HEJIOCTATOK PECIMPATOPHON MOAIEPKKU TPUBOAUT K YTOMJIEHUIO
NalMeHTa U yXyAlaeT ero COCTOSIHUE, a U30bITOYHAs MOIEpXKKa HEo-
npaBfaHHO yBesnuuuBaeT amuresnbHocTs MBJI. SmartCare/PS nossossieT
n30exKaTh 3TUX ocnoxkHeHuit. [Tocie Toro, kak anmapat MIBJI yctanosui,
YTO NALMEHT CTAOUIILHO JIBILLIMT HA MUHUMAJIbHOM YPOBHE MOJIEP>KKU, OH
BbIIAET COOOILIEHNE O TOTOBHOCTH MALMEHTA K IKCTYOaluHn.

[Tporpamma SmartCare/PS pa3zpaGorana fjisi mpekpaiieHusi pecrnupa-
TOPHO¥ MOMJIEP>XKKU y MalMEHTa Mocjie cTabunuzauuu cocTosiHust. s
yCHelHoi paboThl MPOrpaMMbl HEOOXOAUMBI CJIEAYIOLLIUE YCIOBUSI:
e HMuBa3usHas VIBJI (uHTYyOGauusi nim TpaxeocToMuUs).
e CrabuibHasi reMOJMHAMUKA.
e YcToiunBas AbiXaTelibHasi aKTUBHOCTh, CIIOCOOHOCTh TPHT-
TMPOBATh aNMAPATHBIN BIOX.
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* YpOBeHb ceflauuu He I0JKEH BJIMSTH Ha JIbIXaTEJbHYIO aK-
THUBHOCTH NAIEHTA.

o Pemuccug XOBJI.

* OTCyTCTBUE HEBPOJIOIMUYECKOrO 3a00/I€BaHNUs] HAPYILAOILETO
HOPMAJIbHYO JIbIXaTeJIbHY0 aKTUBHOCTb.

* Pemuccusi napeHXMMaTO3HOTO 3a00J1€BaHNsl JIETKUX U OTCYT-
CTBHE I'PYObIX BEHTUJISILIMOHHO-NIEP(Y3MOHHBIX HAPYLIECHUIA.

e CrabunbHo HopmanuzoBaHHoe KOC.
e OTCyTCTBUE JMXOPAAKHU.

I'paduka aroro pexxuma UBJI He otnmuaercs ot rpacgpuku PSV. Ha cxe-
Me MOKa3aHo, KaK nocJje crabunusauuu coctosinus annapat VIBJI nauu-
HaeT CHIKATh fjaBieHue nouuepkku (PS). B oTeet Ha 510 mauyeHT ycu-
JIMBaeT padOTY AbIXAaTEJIBLHON MYCKYJIATyPhbl, IPEXK/E BCEro inaparmsl.
B pe3ynbTaTe nagueHT nocteneHHo 6epéT Ha ceOsl BCE 0OJIbIIYIO YacTh
paboTel. B maHHOM nprMepe NMalyeHT yCHEIHO CPaBIISIeTCs C 3a/jauei
U [IbIXaTeJbHbIA 00bEM cTabuiieH. Mbl BUMM 3TO Ha rpaduke o0béMa u
Ha rpacuke notoka. O6bEM — 3TO IO/ MOJl KPUBOK MOTOKA.

|SmartCare/ PS|

cmabusibHoe CoCMosAHuUe CHUXeHUe N000epXXKU

< > € >

P | supportpressure pasnenve HORRGF”KKV' CHVI)KaETCH,U,aBJ'IEHVIe NOAAEPKKM

Pd|  paBnenue cospaBaemoe anadparmoit npu BAOXe

S

JbIXaTeNbHbIi 06bEM He MeHsieTcs

V _______________________ V-| V2 V3 V4 _______
N (N Vv, :
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Ecaun nmagueHT He OyJeT CHpaBiIsATbCS M anmapaTr 3aperucTpUpyeT CHU-
SKEHHE JIbIXaTeJIbHOTO 00hEMa OH YBEJIMUNT JIaBJICHNE MOIePsKKK. BTo-
poii cBepxy rpaduK «JIaBjeHre co3iaBaeMoe maparMoit mpu BoXe» B
peskume SmartCare/PS 06b1uHO He peructpupyercsi. Mbl BHECTH €ro B
cXemy Jist 00JIerYeHnst TOHUMAaHHSI.

O6BLEM BAOXa — 3TO Nrolaab Noa KPMBOM NOTOKa

Pestome: [Ipexpe Bcero, ciieyeT MOMHUTb, YTO OTBETCTBEHHOCTb 3a
NPUHSATHE PELLEeHUs JIEXKUT Ha JievalleM Bpade. HakonneHHbIi Ha cerofi-
Hsl MUPOBOJ1 ONBIT pUMeHeHUs1 mporpaMmbl SmartCare/PS rosopur o eé
BBICOKO 2(p(hEeKTUBHOCTU NPU COOTIOICHUU MOKA3aHUIA [JIsl €€ npume-
HeHus [www.draeger.com].
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(PSV) Il - 14 NAVA unu Neurally Adjusted Ventilatory
Assist

Ilepeo umenuem smoti enaswt npopadbomatime 2nagy «(PSV) I - 10»
Pexxum, noctynHbiii Ha anmaparax Servo-i pupmbl «MAQET».

Pexxum HBJI cosman Ha ocHoBe pexkmma Pressure support ventilation
(PSV).

Tpu cymecTBeHHbIX oT/IM4ust OT PSV: 1) yHukansHblii Tpurrep, 2) yHu-
KaJIbHOE MEPEKIIFOUYEHUE Ha BbIJIOX, 3) CNOCOO M3MEHEHMS JIABJICHUS TOJI-
[EepKKHU (Support pressure). DTU NapaMeTphbl anmnapaT MEHsIET B COOTBET-
CTBUU C «3aMpPOCaMU» JIbIXaTEJIbHOIO LIEHTPA MMalUeHTA.

e Kpatko: Annapar VIBJI ocHawéH cucTteMoi, pacno3HalLen HEpBHbIN
UMMySbC, MPOXOAALWMM No AnadpparmanbHOMY HepBy K aunadparme.
[atynk-aneKkTpon 3akrio4éH B CTEHKe KerygoyHOro 30H4a M COeOUHEH
TOHKMM MpoBoAoM C GriokoMm ynpaeneHust annapata MBJ1. Takum obpa-
30Mm, annapat VBJ1 HaunHaeT BOOX B OTBET Ha CUrHas, NCXOASALLMIA HeMno-
CPeOCTBEHHO M3 ObIXaTenbHOro LeHTpa. OneKTpUYeCcKUn MMnynbsC perv-
CTpUpyeTcs, Korda Npuka3 Ha BAOX, MOYLLNA N3 AblXaTeNbHOro LieHTpa no
OnadparmansbHOMY HepBy, OCTUraeT anadparmbl. Komnelotep annaparta
VBJ1 BblOeNseT Hy>XHbIV CUTHamM U3 «Llymay OT APYIMX 3NEKTPUYECKNX UM-
NynbCOB, B YaCTHOCTU, OT MEKTPUYECKON aKTMBHOCTM cepaua. BenuumHa
curHana oueHusaetcsa annapatom VIBJ1 B MmukpoBonbsTax. YpoBeHb JaBne-
HUA nogaepxkn (support pressure) annapat MBJ1 BeiGupaeT nponopumo-
HanbHO BEMNWYMUHE AMEKTPUYECKOrO NMMYMbCca, F’eHepMpyemMoro AbixaTesb-
HbIM LIEHTPOM.

* Moppo6Ho: Annapat VIBJI ocHaignHbii cruictemoit «NAVA» no3BossieT
PETUCTPUPOBATH U BBIBOUTH B BUJIE rpachrka Ha 3KpaH MOHUTOPA 3J1€K-
TPUYECKUIA UIMITYJILC MPUXOISIIMIA U3 IbIXATEJILHOTO LIEHTpa Mo auadpar-
MaJIbHOMY HepBY K imacpparme. KOHCTpYKTUBHO METOJI MOXO3K Ha 3aMicCh
OKI' ¢ muieBofHOro anekTpopa. OTanyue B TOM, YTO JEKTPOJIbI 3aKITHO-
YEeHHbIE B CTEHKE CMEeUMAILHOIO XKEJIyJJOUHOTO 30H/a MO3ULUOHUPYIOT-
Csl HA TOM YPOBHE TUILIEBO/A, IJIe OH MPOXOAUT CKBO3b uadparmy. [Ipu
YCTaHOBKE 30HJIa, IO MEpe NPOJBWXKEHUS MO MUIIEBOJTY , KOMIILIOTEP all-
napaTa BHayaje BbIBOAUT Ha aKpaH DKI', a 3arem uMmynbc npoxoasimin
1o mapparMa’gbHOMY HEPBY M BbI3bIBaroIMi €€ cokpatenue. [To popme
3TOT MMITYJILC MOXO0X Ha TPEYroJibHUK, Ha3biBaeTcs «Edi» m3mepsercs
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B MukpoBosibTax (MV). Huzke nokaszan monuropunr Edi y maunuenta Ha
MBIJI B PSV. ¥Ynpasnenue BroxoM NAVA noka HeakTUBHO. BupiHo, 4TO
B/IOX anmapara OTCTaeT OT BJoXa MaleHTa.

[PSV + monuTopunr Edi (uV) |

support pressure aaBjieHMe NOAAEPXKN

|l 25% 25% 25% 25%
: /Fmax i /Fmax : /Fmax : /Fmax

2NN
VKKKK

MOHVITOpVIHI' Edi ( uV
/\ /\ /\ :

NAVA-MOHUTOPUHT MOXKHO POBOAUTSH B JIt000M pexkume VIBJI, u jaxxe B
npu Beiktouennn BJI, B Standby. DTOoT MOHUTOpPUHT NO3BOJISIET Bpauy
BUJIETh, KAKOI CHUJIbI UMITYJILC NPUXOJUT 1O UapparMaJbHOMY HEPBY K
MBILILE, U JIEJIaTh JMArHOCTUYECKUE 3aKIIIOUEHHS. Y MalMEHTOB C YTOM-
JIEeHUeM WM auctpodueit/atpocpueil fuacparmbl, IpU HEBO3MOXKHOCTHU
peaM30BaTh MOIHOLEHHBI BIOX, MOKET ObITh XOPOLLWIA WU [1a>Ke U30bI-
TOYHBIN U uMIyJibc. Takum o6pa3zom, MonutopuHr Edi no3soasieT ycra-
HOBUTb NMPUYMHY HEA(P(PEKTUBHOIO CAMOCTOSITENILHOTO JibIXxaHus. Hanpu-
Mep: NOHATh, YTO y NaLEHTa MPOOJIEeMa C [IbIXaTeIbHbIMU MbILLILAMUA UJTHA
C pecnpaTOpPHbIM JPANBOM.

Edi v

B pyrux pexxumax, mpu HETOYHOI HACTPOVIKE TpUITepa NalyeHTa, clia-
00CTH JbIXaTeNbHON MyCKyJIaTypbl Wi (popmupoBannn AutoPEEP, Tpu-
ITEp anmapara He 4yBCTBYET BJOX nauueHTa. [Ipu aTom momeITKa Broxa
MOXET ObITb HEe3aMeTHA U Bpaudy. Takas CKpbITasi aCUHXPOHUST YTOMIIS-
€T nayreHTa u cosfaet quckomdopt. Ha cxeme Huke npuBeieH npumep,
KOI'7Ia TpUrrep padoTaroLIMIA 10 MOTOKY YJIABIMBAET IPUMEPHO NOJIOBUHY
TOMBITOK BJIOXA NALMEHTA.
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PSV + monutopunr Edi (uV) acuHxpoHus
p faBneHuve nogaepxku (PS)

F 25% 25% 25% 25%
/Fmax /Fmax /Fmax /Fmax

LA AL AL A
1A A NTR AN A

AktnBupyem NAVA Korna aktuBupyercss NAVA tpurrep Boxa cpa-
OaThIBaeT NMPY HayaJse UMITyJIbca B TOT MOMEHT Koryia oH Ha 0,5SJV npeBbI-
LIaeT MAHUMAJIbHBIN YPOBEHb /7151 JaHHOrO nanyeHTa (0,5MUKpoBOIbTA).
AnnapaT BbINOJHAET NEPEKIIFOUYEHNE HA BbIJJOX KOIJIa BEIMYMHA NUMITYJIbCA
cHIZKaeTcst 10 ypoBHsi 70% OT MakCMMAaJIbHOW BEJIMYMHbI (JIAHHOTO UM-
nyJsibca). Huke rpaduk nvmnysbca Edi.

Bbigox Havat
o °
>} Trigger +0,5 W npu 70% ot Edi max
2| orEdimin
S
[N}
Trigg. 0,8
Edi min 0,3
Time

[Tpeumy1ecTBO TaKOro TpUrTMpoBaHusl B ToM, uTo anmapat MBJI Hauu-
HaeT NOJJIEPKKY BAoxa 6e3 3anas/ibIBaHusi, OfTHOBPEMEHHO C HAYAJIOM CO-
KpalleHust [IbIXaTeJIbHOW MYCKyJaTypbl. [lepektoueHne Ha BbIJOX TOYHO
COOTBETCTBYET MOMEHTY , KOTJ]a HAUMHAETCS PAcCIabeHue AbIXaTeNbHON
Myckynatypsbl. Takum oOpazoM, B pexkume NAVA BJIOX U BbIJIOX amnmapara
UO0eanbHO CUHXPOHU3UPOBAHDBL C PAOOTON JILIXATEILHOTO LIEHTPa Maly-
€HTa U aKTUBHOCTBIO [IbIXATEIbHON MYCKYJIAaTyphbl.
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YpoBeHb NAVA YposeHb jjaBjieHusi TOIEPXKKK (Support pressure)
arnmapata VIBJI nponopuyoHaneH BeJMUrHe 3JeKTPUYECKOro UMITYJIbCa,
TeHepUPYEeMOro JIbIXaTeIbHbIM LIEHTPOM. Bpau HacTpauBaeT JaBlieHue
MOJIIEP>KKU, KOTOpoe co3facT anmapar, B cMH>O Ha 1 MUKPOBOJIBLT cur-
Hana Edi. Pasmepnocts nogepskku cMH2O/PV. MHaue roBopsi, Bpay noj-
6upaeT Koa(p(pULMEHT (MHOXKUTENDB). DTOT KOI(PHUUUEHT (MHOKUTEIID)
Ha3bIBaeTCsl «YpoBeHb NAVA». MOXXHO yCTaHOBUTH YPOBEHb NMOIEPK-
ku ot 0 10 30cm H20 Ha 1 MukpoBosbT. [Ipy HacTporike yioO0HO UCTOJIb-
30BaTh rpacuyecKuil MOHUTOPUHT. Bpau cMOTpUT Ha KpUBbIE JJABJICHUSI,
NMoTOKa U 00bEMA 1 n3MeHsst ypoBeHb NAVA HacTpauBaeT padoTy anmna-
parta Tak, YToObl 00eCNIeUnTh LEJIeBOH JIbIXaTeJIbHbII 00BEM U MUHYTHBIN
00BEM BEHTUJISILIVIN.

[ NAVA monuTopunr Edi (V) |

support pressure = NAVA level = 1,5 cm H,O/uV (naBneHue nopnep»kku)

FA
V V

70% 70%

moHuTopuHr Edi (uV)

<

> T?. b}

Edi pv

P

Ha rpadwukax BUIHO, 4TO BAOXM OTJIMYAOTCS APYT OT Ipyra Mo BCEM Ma-
paMeTpaM. DTO XapakTepHO [JIsl CIOHTAHHOTO JbIXxaHus. Mbl He fienaem
[IByX COBEPLIEHHO OJMHAKOBBIX BJIOXOB KOIJIA ABILINM CaMOCTOSITENBHO.
Kaxkpplil Halll BAOX YNPaBJIseTCs AbIXaTeNIbHbIM LEHTPOM U OTBEYAET Te-
KyIMM (PU3MOJIOTMYECKUM MOTPEOHOCTSAM. TakuM 00pa3oM B pexKume
NAVA ynpaBneHue pecnipaTopHO MOJEP>KKON MEPEaHO /IbIXaTesb-
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HoMy ueHTpy mnayueHta. CpaBHuBasi Tpurrep NAVA c nmo0ObIM Ipyrum
TPUITEPOM MalMEHTa 0YeBUIHO, YTO Y NAVA camblii KOPOTKUI MyTh U
camasi BbICOKasi CKOpPOCTb peakuyu! Bce ocTanbHble TPUTTEPhI «y3HAIOT»,
YTO MALMEHT Hayall BJOX, TOJBKO MOCJE TOro, Kak MMITYJILC JJOLIEN 10
HEPBaM /IO JbIXaTEeJIbHBIX MBIILL, OHM HaYyajy COKpAILaThCs, JABJICHUE B
IPYAHON KJIETKE CHU3UJIOCH, B JIETKUE YCTPEMUJICS BO3/1yX, a JaTUMK IO-
TOKA WM JIABJIEHUS] YJIOBUIIM 3TU U3MeHeHMsl. Takoi e [JIMHHBINA MyTh
peakuym annapara Ipy NepeKIFOYEHNH Ha BbIJOX MO-MIOTOKY WJIM MO-JaB-
nenuto. NAVA e, cpa3y pearupyeTt Ha CUHAJ WYLLUIA U3 IbIXaTeJIbHOTO
ueHrpa. BaxkxHo u To, uTo NAVA oKa3bIBacT peCMpaTOPHYIO MOJIEPKKY
NMPONOPLUMOHANBHO BeanunHe curHasna Edi. Yem Gosnblie noTpeGHOCTS,
TeM OounblIee NOofJIepKKa. DTy XKe 3ajiauy peliaan pa3padoTUUKU pexu-
Ma «Proportional assist ventilation» «PAV» mm «Proportional pressure
support» «PPS». Mbl 06Cy/IuM 3TOT pe>KuUM B CJIEIYIOLLEH ITIaBe.

[Tpu BkmoveHun pexxuma NAVA Tpurrep nauueHTa MO-NOTOKY, WU
NO-IaBJIeHNI0 He oTMmensiercsl. Mcnonb3yercss npuHuun «come first —
served first»: o0ciy>KuBaeM TOro, KTO NMpUILEN nepBbiM. PazpaboTunku
PE>KMMa MOHUMAIOT, YTO 30H/] C IATYMKOM-3JIEKTPOJIOM MOXKET CMECTUTh-
csi. Ecim annmapar He nonyyaet kayecTBeHHbI Edi curnan, on nepexito-
YaeTCsl Ha IPyroi Tpurrep.

Pestome:

1. Pexxum «NAVA» ocHalleH caMbIM ObICTPbIM TpUrrepom. [leicTBu-
TEJILHO, YTOObI cpaboTan 000 Apyroi patient trigger, JOJKHO
COCTOSATBCSI COKPALLEHUE JbIXaTENbHOM MYCKYJaTypbl, U HayaTb-
cd BOX nmauueHTa. B arom caydae anmapatr MIBJI oka3biBaeT nmoj-
IEPXKKY «BJIOTOHKY» YK€ HauyaBLIEMYCsl BAOXY. Tpurrep pexxuma
«NAVA» HauMHaeT MOJJEP>KKY BAOXa OHOBPEMEHHO C HAayajioM
COKpAILEHNS IbIXaTEIbHbIX MBILLL] NAlMEHTA.

2.Pexxum «NAVA» oOcCHallleH CaMbIM 4yBCTBUTEJbHbIM TPUITEPOM.
Ecnu nmaupeHT ocniabiieH uiu CTpajaeT MUacTeHUen, NoJMHepona-
TUEN U T.JI., OH HE BCEIJIa MOXET CO3/]aThb U3MEHEHUE MOTOKA WJIH
OTPULATENILHOE JJaBJIEHUE,, YTOObI MHULIMMPOBATH BOX. Tpurrep pe-
knuMa «NAVA» pearnpyeT He Ha JIaBJI€HUE WM MOTOK, a Ha 3JIeK-
TPUYECKUI UMITyJIbC. CUTHAN ABIXATEJILHOIO LIEHTPA PacHo3HAETCA
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anmapatom MBJI, faxke ecnu cokpailieHue JIbIXaTeJIbHOM MYCKYyJa-
TYPbI HACTOJILKO MAJIO, YTO HE CO3/IaET 3HAUYMMbIX U3MEHEHUI MOTO-
Ka, JaBJIeHUs U1 00bEMA.

. Pexxum «NAVA» coraacyet padoty annaparta MIBJI ¢ ibixaTenbHon
NOTPeOHOCTHIO NalMeHTa. B aToM pexkuMe GrecTslile pealn3oBaHa
KOHCTPYKTUBHAs upest pexkuma «PPS» nnu «PAV», mockonbKy noj-
fiep>KKa BI0Xa NPONOPLUMOHAILHA CUTHATY JIbIXaTeJIbHOrO LIEHTpPA.

. MOHUTOPUHI' (DYHKLMM [IBIXaTEILHOIO LEHTPa B JIHOOOM pexkrMe
MBJI npencrapasieT GOMbLIYIO LEHHOCTb ISl OUEHKU COCTOSIHUSI
CTBOJIA FOJIOBHOI'O MO3ra U CHUCTEMbl AyTOPEryJIsiMU II1yOuHbI U
pUTMa JIbIXaHHUSI.
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(PSV) Il - 15 PPS u PAV+

Ilepeo umenuem smoti enaswt npopadbomatime 2nagy «(PSV) I - 10»

«Proportional pressure suport> «PPS» u «Proportional assist
ventilation» «PAV»

Cwmblicn Ha3BaHus — «[IponopupoHanbHas NOfIepsKKa JaBIEHUEM .

DTOT pexXuM ecTb Ha ammaparax pupmsl Driger cepun Evita XL 1 Ha
Oouiee HOBBIX MOJIENISIX, Ha anmapaTtax ¢pupmsbl Phillips V60 u V680 (panee
Respironics «Vision») u Ha anmapaTtax ¢upmbl Medtronic PB-840 u cre-
YIOLIMX , 60JIee COBPEMEHHbBIX MOJIEJISIX .

Peskum MIBJT co3nan Ha ocHoBe pexkuma «Pressure support ventilation»
«PSV».Kak u «PSV», 3TOT pexkiM yrnpasJisieM Mo-JaBJIeHHIO,, BIOX BKJTIO-
4yaeTcs MalUEeHTOM, a NEPEKIIIOYEHNE Ha BbIIOX BBIMOJHSAETCS MO-MOTOKY
(pressure controlled, patient triggered, pressure limited, and flow cycled).
Otauuue B TOM, YTO JIaBJIGHUE MOJIEPKKU (support pressure) st Kax-
lioro BAoxa ycraHapiuBaeT anmapat VIBJI, ucxons u3 pesysibratoB ¢hJio-
ymepuu. ['maBHas uenb cosnateneil pexkuma Oblia clienaTh NOJIEPXKKY,
aJIEKBaTHOM NOTPEOHOCTIM mayveHTa. s co3nanus 3TuX peskumMoB ObL
VCTIOJIb30BaH JIOTMYECKUiA MprHIMN ynpasneHus: Servo Control. [Tpuaoun
Servo Control n3MeHseT napaMeTpbl BEHTUISIUMU B COOTBETCTBUM C Me-
HsrolmMucs BBogHbIMU. [Ipumep Servo Control — 3To rugpoycunuresns
PYJIsi B aBTOMOOMJIE: YEM CUJIbHEE KPYTHULIb TEM OOJIbILE MOMOLb.

Jloryka 1 KOHUENIMS 3TOro pexkuma NoxoxkKu Ha pexxuM «NAVA», onu-
caHHbIl B mpepbiayei rnase. B pexxumax NAVA, PPS, PAV peraercs
3ajlaya OKa3bIBaTh PECMUPATOPHYIO MOJIEP>KKY MPONOPLMOHANBHO TO-
TpebHocTsaM naupeHTa. Hanmomuum, B peskume NAVA anmapat BJI cos-
NAET aBJIeHNUE MOYIEP>KKU (support pressure) NpoNopLMOHAILHO BEJUYM-
HE 3JIEKTPUYECKOr0 UMITYJIbCA, FEHEPUPYEMOTO JIbIXaTeJIbHbIM LIEHTPOM.
B pesxxumax PAV u PPS annapar UBJI ouenuBaer ycuaue nauueHta Bo
BpEMs1 KaxXK/J0r0 BI0Xa U CO3/IAET IaBJIEHNE MOJIEP>KKU (support pressure)
VCXOMs U3 Pe3yNbTaTOB MOHUTOPHHIA [IbIXaTEJIbHON AKTUBHOCTH Maly-
eHTa. B aToMm rnaBHoe pazmuuue mexxny NAVA u PPS: st Toro, 4toOb!
acppexTrBHO padoTain peskum NAVA y nanpeHTa JoJiskHa ObITh COXpaHHA
(pyHKIMS IbIXATEIBHOTO LIEHTPA B CTBOJIE MO3Ia U IIPOBOAUMOCTD IO J1a-
¢pparmanbHOMY HEPBY, a JJIs1 TOTO, YTOOBI 9(P(PEKTUBHO pAOOTAIIN PEKU-
Mbl PPS 1 PAV y nanmenTa ioyizkHa ObITh COXpaHHa (OyHKIMS IbIXaTe b~
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HOr'O LIEHTPA B CTBOJIE MO3I'a, TPOBOAMMOCTS 10 AnaparMabHOMY HEPBY
1 aKTMBHOCTbD JIbIXaTeJIbHOM MYCKYJATyPbl. DTO 3HAYUT, YTO /17151 NALU-
€HTOB CO CJIa00CTBIO JIbIXATEbHOI MYCKYJIaTypbl (aTpousi, MUACTEHUS,
u T. 1.) pexkuMbl PAV u PPS Henpumenunmsl.

Astop-pa3zpadotunk pexkuma «PPS» Magdy Younes mcxomun u3 Toro,
YTO BO BpeMsl BJIOXa YCUJIME MalieHTa MOXKHO Pa3/e/IUTh Ha JIBE COCTaB-
nsrorme. [lepBasi cocTaBisitolasi — 3TO MPEOJOJICHUE COMPOTHUBIICHUS
IbIXaTeJbHbIX MyTel MOTOKY Boxa (resistance). Bropasi coctapmsitoras
— 9TO MpeojioJieH’e YMPYrocTh PecnupaTopHOil cucteMbl (elastance).
Magdy Younes co3iaBan KOHUEMIMIO 3TOTO pesKuma UCXOJisl U3 BO3MOXK-
HOCTU MOHMUTOPUHTA MOTOKA CO3]aBaéMOro MalyMeHTOM BO BpeMs BIOXa.
JJ1s1 TOro 4ToObI OKA3bIBATH MPOMOPLMOHALHYIO MOJIEPKKY B PEsKUMax
PPS u PAV amnapar VBJI nomkeH «3HaTh» B KaXKAbIi MOMEHT KaKOM
MOTOK CO3JAeT MALMEHT W KaKOW JIbIXaTeJIbHbI 00BEM yKe OCTaBJIeH
nauueHTy 6marofiapsi COOCTBEHHbIM yCUIMSIM natuenTa. HamomHum, uro
00BEM — 3TO MJIOLIA/Ib O]l KPUBOW MOTOKA.

B nannoMm pexxume ammnapat MIBJI ucnonb3yer cKopocTb U3MEHEHUs! OTO-
Ka 1 00BEM BJIOXA [JISI ONPENIETICHUs] MOTPEOHOCTH MALMEHTA B pecrmpa-
TOPHOM Nojiep>kKe. Yem 6oJblie yCHiIe NalMeHTa Ha BOXe, TEM 00JIbLe
anmnaparHasi nogiepkka. TakuM oOpasoM, armmapat VIBJI komnencupyer
M30BITOYHYIO Harpy3Ky Ha JbIXaTEeNIbHYIO MYCKYJIAaTypy, CHIKAg €€ J10
HOpMaJIbHBIX 3HauYeHWil. Tenepb Hy>KHO OOBSICHUTL YeM oTimyaercs PPS
Ha annaparax Driger u Phillips ot pexxuma PAV+ nHa annapatax «PB»
¢pupmbl Medtronic.

OcobeHHocTu PPS Ha annapatax Drager

Ycaosuem pabotsl PPS Ha annapaTtax Dréger siBnsieTcst OTCyTCTBUE yTe-
YyeK (repMETMYHOCTh KOHTYpa U UCIOJIb30BaHUe TPYOOK C repMeTU3Upy-
IOLIIMUA MAHXKETKAMH).

B pexxume PPS Bpau craBuT anmapary 3agauyy U3 ABYX COCTaBIISFOLMX:
NoJIep3KKa 00éma v ojiep>kka nomoka. Ilogaepkka o0bEMa 1 TIOTO-
Ka HacTpauBatoTcs pasfienbHo. [Tomepkka oobéMa VA (volume assist)
OKa3bIBAETCSl alnapaToM B MUWLIMOApax Ha JIUTP JJOCTABJIEHHOIO 00bEMa
(mbar/L). Y poBeHb nogiepskku ot HoJis io 100 m6ap Ha mutp. [Togreprkka
noroka FA (flow assist) oka3bIBaeTCs anmnapaToM B MIIIJIMOApax Ha JIUTP
B CEKYHJIy, K TIOTOKY BJI0OXa co3/jaBaeMoro namueHtTom (mbar/L/sec). ¥Ypo-
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BEHb NMOep>KKK OT Houigd 0 100MOap Ha nutp B cekyHay. B pesynbrare
arnmapar pacCuUMThIBACT 0as.aeHue TIONIeP>KKU. YTOObI OLIEHUTH CBOMCTBA
B/IOXA MAlMEHTA, aNmnapaT aHAIM3UPYET pe3yJsbTarbl daoymerpun. s
orpefiesieHls1 HEOOXOIMMOTO YPOBHSI JIaBJICHUST TIOJJIEP>KKHU anmnapar co-
MOCTaBISIET U 00padaTbiBaeT 6 BBO[HBIX MAapaMETPOB.

1. cKOpPOCTb N3MEHEHNS TOTOKA
CBoiicTBa BAoXxa nauueHTa: 2. aKTyaJIbHbIN JOCTABJIEHHbBIN
00BbEM B KasK/IbIi MOMEHT BJIOXa
CBoucTBa gbixaTerbHOM 3. pe3ucTanc
cucTeMbl NauueHTa: 4. KOMIUTalHC
5. VA (volume assist) mbar/L/sec

3apauum noctaBneHHble BPa4yoMm: :
6. FA (flow assist) mbar/L

Tax BbINISUT NaHeNb yIpaslieHus Ha anmnapaTtax Driger npu BkitoueHumn
pexkuma PPS

SPN-PPS
FiO, Flow Assist Vol. Assist PEEP
[mbar/L/sec] [mbar/L]

It TOro 4To0kI Jy4llle MOHATH Kak padoTraeT pexxuM PPS Ha anmaparax
Dréger mbl pekomenyem Bam Ha cafite www.draeger.com ckayaThb Wim 3a-
nyctuth online cumysisitop annapata UBJI. Dty cumynstopbl O3BOJISIFOT
MOJIEJIMPOBaTh CBOMCTBA MauueHTa u padoty armmnapara MIBJI. Mb1 BbiOpa-
mm cumyasitop ammnapata Evita 300 u ycTaHOBWIIM CBOMCTBA HOPMAJILHOTO
NALMEHTa C XOPOLUMM YCUIIMEM BfioXa 1 yacToToi 10 BoxoB B MuHyTy. B
OKHE I(PPOBOrO MOHUTOPHHTA (BTOPOE CBEPXY) Bbl BUUTE CIIOHTAHHBIN
Brox naupenTa (VTispon) cocrasnseT 499min. B kauecTse nepBoro recra
Mbl YCTQHOBUJIM HYJIEBYIO MOJIEPXKKY MOTOKA U JaBjieHus. B pesynbra-
Te Mbl nosyunsii CPAP. Anmapat nojjiep>kuBaeT MOCTOSIHHOE JIABJICHUE B
IIbIXaTeJbHBIX MyTsAX paBHOe ycTaHoBJIeHHOMY PEEP. Anmapar Huyero He
no0aBysieT K COHTaHHOMY Bfioxy nanumenta. VTispon = VTi =499 ml to
€CTb CyMMAapHbIii [IbIXaTeJIbHbII OOBbEM HE OTJINYAETCS OT CIIOHTAHHOIO.
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Paw mbar - o
50 5.0
Flow, L/m/in\ /\ VTispon VTi
Va — 499 499
Volume mL Cdyn R
100.0 6
Lsenpps ] Flow Assist =0 " /m.lino
@ @ @ Vol. Assist =0
P e e Infinity C 300

Bo BTOpOoM mpumepe Mbl B KOMILIOTEPHOW MOJIENM MallMeHTa CHU3U-
1 cOOCTBEHHOE ycuiue BAoxa. Tenepb MalMEHT BbIXAET CaMOCTOS-
TeJbHO TOJBbKO 166 mil. [TocMOTpUM 4TO U3MEHUTCS €CJM Mbl UCTOJb-
3yeM TOJbKO mnomaepKKy mnotoka (FA). Mbl ycTaHOBWIM TOIEPKKY
60mbar/L/sec. [Tognepkka o0béma He akTuBHa (VA = 0). B pesynbraTte
MbI MOJIyYWJIM KPUBbIE OTOKA MOXOXKME HA KPUBbIE B MEPBOM MPUMEpE.

Paw mbar - o
— (50 89
Flow L/min VTispon Vi
B e — 166 372
Volume mL Cdyn R
1000 6
SPN-PPS RR/":Iino
000 @ [
™ s mba Infinity C 300

B TpeTbeM npumepe B KOMIBIOTEPHOI MOJEIM MalMeHTa COOCTBEHHOE
ycuive Boxa cHuxkeHo. Kak v Bo BTOpOM npumepe NalveHT BAbIXaeT ca-
MOCTOSITENILHO TOJIbKO 166 Mi1. Tenepb mocMoTpum 4TO OYAET €CU Mbl
HCTNIOJIb3YEM TOJIBKO NMOIIEPKKY 00bEMa (VA). Mbl yCTaHOBWIIM NOIEPK-
Ky 20mbar/L. [Tognep:kka noroka He akTuBHa (FA = 0). B pe3ysbrare Mbl
MOJTyYMJIM KPUBbIE IOTOKA HEMOXOXKKE HA KPUBbIE B TIEPBOM TPUMEpE.
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DTO COOTBETCTBYET MPOrpamMme anmapara — Ha KaK/blii MUJUTAIUTP 00b-
&Ma, KOTOPBII BJOXHYJI NMALMEHT CAMOCTOSITENILHO, amlapaT MOBBIILIACT
nasnenue Ha 0,02 musumbapa. [IoaToMy ¥ NOTOK M JaBJIEHME HAPACTAET K
KOHILy BJIOXa.

Paw jmbar po— —
50 8.2
Flow, L/min VTispon e
T S 166 428
Volume mL Cdyn R
1000 6
SPN-PPS . RR/ndinO
000 0@ ===
O e Infinity C 300

B uetBepTOM mpumepe cOOCTBEHHOE yCUIIME BAOXA MALMEHTA CHUKEHO.
Kax BO BTOPOM U TpeTheM MpUMepe MAIUEHT BIbIXaeT CaMOCTOSITEHLHO
TONBKO 166 Mi1. UTOOBI MOCMOTPETH YTO JIAET OTHOBPEMEHHO TMOJIeP3K-
ka notoka (FA) n oobéma (VA), Mbl yCTAaHOBWIIM TOJIEP>KKY MOTOKA
20mbar/L/sec u nogaepxkKy oobéma 20mbar/L. B pesynbTaTe Mbl nosy-
YWJIM HOBYIO (DOPM KPUBBIX MOTOKA U JIABJICHUSI.

Paw mbar PEEP PIP
N |50 87
Flow,L/min VTispon VTi
m\/ m\/ 166 471
Volume mL Cdyn R
100.0 6
[senpes_] Flow Assist =20 "o
@ @ @ Vol. Assist = 20
SRl Infinity C 300
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3apayva agekBaTHOI HacTpoiiku MIBJI penraercst B ToM cityyae, eciv Bpad
YCTAHOBUT MOIep>kKy nmoToka miam FA (flow assist) B cooTBeCTBUM CO-
NPOTUBJICHUEM (PE3UCTAHC) bIXaTENIbHBIX MyTEl MAlMeHTA U MOIEPXKKY
o0bEMa 1 VA (volume assist) B COOTBETCTBUM ¢ KOMILUIAMHCOM JbIXa-
TEJILHOI CUCTEMBbI MAlMEeHTA.

[Tpennonoxum annapaT perucTpupyeT ciabdblil BOX MalUMeHTa.

Bo3MokHBIE TPUYKHBL
1. [TaeHTy JOCTATOYHO TAKOI'o BIOXA.
2. Husknit KomnaniHc.
3. BbIcokwmil pe3ucTaHc.
4. [TaupenT ycrait.

Tonbko B NEPBOM CJTyda€ BMEIIATC/ILCTBO Bpaia HE HY2KHO. B ocTanbHbIX
BapuaHTax Bpay JOJI>KCH 3aMCTUTDb IMTPOSBJICHUA HGHOCTaTO‘IHOﬁ MoJJICPK-
KM BOXa 1 USMCHUTb HaCTpOfIKI/I. Ecrm JaHHBbIC O KOMITaiHC 1 PE3UCTAHC
HE COOTBETCTBYIOT peaﬂbHOfI CUTYyall, BOBMO>KHbI OIINOKH.

Korpa anmapat peructpupyer 3HepruyHoe Hayaso BOXa NalyeHTa BO3-
MOKHO, 4TO:
1. [TaupeHT peanu3yeT NOTPEOHOCTD B YJIyUILIEHUN
razooOMeHa.
2. CHM3WIICSI pe3UCTaHC.
3. YBeauuuiicsi KOMILTAMHC.

N B 3TOM Cityyae ommoOKM B onpefiesIeHM KOMIUTAHC U pe3UCTaHC MpUBe-
nyT K HeasiekBaTHoi BJI.

Takum oOpazoM, Jjisl TOro, YToObl XOPOLLO HACTpouTh pexxuM PPS, Bpau
JIOJKEH Mofio0paTh ONTUMAJIbHbIE YPOBHU MOJIEPXKKUA 00BEMA U MOTO-
Ka (3TO Jies1aeTcsl MO3TAMHO, METOIOM NMPOO U OlIMOOK). M3MepuTh KOM-
MUIaiHC U PE3UCTAHC MOXKHO TOJILKO Y PEJIAKCUPOBAHHOI'O MAalMEHTa B
pexxume npunyauresibHor IBJT ¢ ucnonb30BaHMeM MHCIMPATOPHOM Ma-
y3bl, a PPS — 310 pexxum nogepkKku cnoHTaHHOro fbixanus. [Toatomy
WCNOJIb3YOTCSl PACYETHBIE MOKA3ATEH.

Bcé Tak Henpocro. ..

CambiMu onacHbIMU o1IMOKaMu pexkuMa PPS seastorcst:
1. YMeHbllleHHe WM OTKa3 OT MOJIEP>KKU JABJIEHUEM YTOMIIEHHOIO,
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0Ca0JIEHHOrO MauueHTa. TakoBa JIOTMKa peXKMMa: YEM MEHbLUE WH-
CMMpATOpHasl MOMBITKA, TEM MEHbllEe MoiepkKa, 1 Hao6opoT. Has3pa-
HUE PeKrMa YeCTHO COOOIIaeT HaMm 00 omepaiyoHHou joruke. [Ipo-
NOpIMOHAJIbHAS MOfIepKKa faBieHreM umi «Proportional pressure
support».

2. Ha ¢poHe cHuKeHus! pe3rCTaHC WM MOBBILIEHNUS! KOMIUIAHC 3aperu-
CTPUPOBAaB yBEJMYEHUE TMOTOKA U 00BEMA BO BpeMsl MHCIMPATOPHON
TOMNBITKY MALMEHTA, aNNapaT MOXKET OY€Hb CUJIBHO «ByThb» MALUEHTY.

[Tpu ucnonb3oBanuu pexkuma PPS oueHb BayKHO BbICTABIISITh MapaMeTpbl
«apnoe ventilaton» ¥ rpaHuLbl TPEBOI MO ABJICHUIO, IbIXaTEJIbHOMY U
MUHYTHOMY O0BEMaM BEHTUJISILIVY.

Ocob6eHHocTn PPS Ha annapatax Phillips V60 n V680 (paHee
Respironics «Vision»)

Ha stux anmaparax (V60 u V680) npenycMoTpeHa BO3MOXKHOCTb UCTIOJb-
30BaHus pexkuma PPS y naupenros npu MBJI yepes macky. IIpu aTom o
TOYHOM MOHUTOPHHIE PE3UCTAHCA U 3J1aCTAHCA TOBOPUTH HE PUXOIUTCS
(yTeukn He no3BousAoT). KOHCTpYKTOpBI anmapara co3fany Nporpammy,
KOTOpasi HA OCHOBE JIMHAMUKY M3MEPSIEMBIX JIaBJIEHNUSI, TIOTOKA U I0CTaB-
JIEHHOT'O MALMEHTy 00BbEMA MPOU3BOUT PACYETHI PE3UCTAHCA U JIACTaH-
ca. HanomHuM, 4To 3mmactaHc — 310 BennurHa oOpaTHasi KOMIUIaiHC. B
aToil MoguduKauuu pexxuma PPS Bpau ycraHaBiMBaeT B HAacTpoOMKax
MakcuMalibHble 3HaueHus: «Max E» (anmactanca) u «Max R» (pe3ucranca)
711 faHHOrO nauyenTa. Takoke npu HacTpoiike pexkuMa PPS Ha anmaparax
V60 ycTaHaBAMBalOT MAKCUMAJTbHbIE 3HAYEHUSI V151 JIbIXaTEJIbHOTO 00 bE-
Ma «Max V» u naBnenus Bioxa «Max P». Ha atux annaparax Bpau 3ajaeT
OJIVH ITapaMeTp BEINYMHBI OIEPIKKH BIOXA NALMEHTA B IPOLEHTAX — 3TO
PPS%. B 3aBucumocTu oT TOro Kakue 3HadeHust «Max E» (anactanca) u
«Max R» (pe3ucranca) yCTaHOBWII Bpay MPU HACTPOVIKE PE>KMMa, anmnapar
OKa3bIBAET MOJIEP>KKY MOTOKY U O0BEMY.

TpyAaHocTn Ana noHMMaHusa pexuma PPS

1) pexxum PPS co3nan Ha ocHoBe pexkrma PSV — To ecThb riiaBHbIi cioco0
n3MeHuTh napametpbl VIBJI — 310 MeHaTh jaBnenue nopaepKku (PS).

2) MpY HACTPOIKE peskrMa Mbl YCTAHABIIMBAEM YPOBEHb TIOIEPKKU 00'b-
éMa — VA (volume assist).
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3) npu HACTpO¥KE pexkrMa Mbl YCTAHABJIMBAEM YPOBEHb MOJIEP>KKU T0-
ToKa — FA (flow assist).

Cpasy 8o3HuKaem 80NPOC: eCAU PeHCUM YNPAeaseM NO-0d6AeHU0, Ka-
KUM 00pa3om npoucxooum noooepicka 00oéma u, mem 6oaee, nomoxa?

Hauynem ¢ oO0béma. BCOMHUM CTaTUYECKYIO KPUBYIO OOBEM-[JABIICHHUE.
DTa KpuBasi XapakTepu3yeT yNpyrue CBOMCTBA peCMpPaTOPHON CUCTEMbI
(KOMIUTAHC M 371aCTaHC) U MOKAa3bIBAET KAKOE JIABJIEHUE HYXKHO MPUIIO-
>KUTb, YTOObI B CUCTEMY BOLIEJ COOTBETCTBYIOLIMI 00bEM. KommutaitHe
— 3TO OTHOIIEHIE 00bEMA K TABJICHUIO, a 3JIACTAHC — 9TO OTHOIIIEHNE J]aB-
JeHus1 K 00bEMY. Eciin U3BeCTeH KOMIUIAHC PECIMPATOPHOI CUCTEMBI,
TO MOKHO PacCuMTaTh KaKoe JIABJICHUE armapaT JOJIKEH CO3/1aTh B JIbl-
XaTeJIbHOM KOHTYpE, YTOObI JOCTaBUTh MALMEHTY MPEANMUCAHHYIO YaCTh
00bEMa BJIOXA.

Korga Mbl 00cy>KiaeM NMOTOK B TPyOKe Mbl JJOJDKHBI BCIIOMHUTB 3aKOH
Owma. F=P/R TloTok npsiMO MponopLMOHAJIEH IaBJIEHUIO U OOPATHO IpO-
MOPLMOHAJIEH CONPOTUBIIEHNIO. ECIM M3BECTHO CONMPOTHBIICHUE [bIXa-
TEJIbHBIX MyTEN U MOTOK CO3/1aBAEMblil MALIMEHTOM, TO MOXKHO PacCUUTaTh
KaKOe JJaBJIEHNE anmnapar JIOJKEeH CO3/1aTh B AbIXaTEIbHOM KOHTYpE, UTO-
Obl 00ECTIEYNTD MPEANMCAHHOE YBENNYEeHNE NOTOKA. [I0CKONIBKY pacyeTsl
CJIOXKHBI ¥ TIOPO#1 HEIOCTOBEPHBI BPauX UCMOJIB3YOT METOJL «IIPO0O U OLIU-
O0K» , TOCTENIEHHO NMOI0Mpasi onTuMalibHble napametpol IBJI.

B 3aBHCHMOCTH OT TOTrO Kakve YpOBHM MOJJICPKKN 00BEMa 1 MOIePK-
KM ITOTOKA YCTaHOBUJI Bpay Npu HacTpoiike pexxuma PPS, anmapar O6ypet
MEHSTH AaBJieHue nogiepkku (PS) yunteiBas pe3ysbTaTbl MOHUTOPUHTA
TEKYLLEro BIoXa.

Pestome no pexumy PPS: 3aMeyaresibHas KOHLENLMSI, KOTOpas Haluia
oaucrarenbHoe pasBuTre B pexkuMe NAVA onMcaHHOM B MpebllyLLei
riiaBe u B pexkume PAV+, kotopslit Mbl onuiieM jansiue. [Ipu nenosns3o-
BaHnu pexkuma PPS, ot Bpaua TpeOyeTcs rimy00oKoe MOHMMaHNE MEXAHU-
KU JIbIXaHUs1, KIIMHUYECKUI OIBIT U YMEHNE «II0YYBCTBOBATH IMALACHTA» .
DTOT pexxuM TpeOyeT OT Bpaya TEPIEHNS, BPEMEHN, U TOTOBHOCTH BIyM-
YMBO NOIOMPATh NAPAMETPbI BEHTUJISILIMK YUYUTbIBAsi COCTOSIHUE MALIMEHTA.
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Ocob6eHHocTn PAV+ Ha annapatax «PB» dompmbl Medtronic.

B nanHom BapuanTe, pa3BuBasi KoHuenuuro Magdy Younes, uH>KeHe-
PBI-KOHCTPYKTOPBI HalIM Oosiee yJoOHOE M TMOHSITHOE I Bpadeill pe-
wenue. B pexxume PAV+ KOHCTPYKTOpbI MCXOMIIM U3 NPECTABIECHUAN
0 pabote jpIxaHus. YToObl OOBSICHUTH MPOCTO, BCIIOMHUM 4YTO padboTy
M3MEPSIIOT B DKOYJISIX M (DOPMyJla ONKCHIBAKOLIAst pabOTy — 3TO MPOU3-
BeJIeHue cuilbl Ha paccTosiHue. A = F*S MoyHO npeicTaBuTh peBHerpe-
yeckoro Cusndga, KOTopbIil BKaThIBAET KaMEHb Ha ropy. To paboTa B UM-
CTOM BUJIe, NPUKJIablBasi CUJIy OH nepemelaet pusnyeckoe teso. Ecim
YMHOKUTb IaBJIEHUE Ha OOBEM Mbl TOXKE MOIYYUM JIKOYJIU. DTO JIETKO
MOHSITh €CJIM BCIOMHUTb, YTO JJABJIEHUE — 3TO CUJIA JIEJIEHHAs Ha TUI0ILA/Ib
(paccTosiHue BO BTOPOI1 CTENEHN), & 00BEM — 3TO PACCTOSIHUE B TPETBHEM
creneHn. CTENEHN COKpalLalOTCs U MOJTyyaeTcsl POU3BEJICHNE CUIIbI Ha
paccrosinve, To ecTb padorta. CoBpeMennblii armmapat MBJI moxeT wnc-
NOJIb3Ysl JATYMKU [ABJICHUS U IOTOKA PACYUTHIBATH PAOOTY bIXaHNS Bbl-
MOJIHSEMYIO TAUEHTOM U COOCTBEHHYIO (annapaTHyt0) padoTy JbIXaHMS.
HJ1s1 TOrO, 4YTOOBI PACUUTHIBATHL PAOOTY MO MPEOJOJICHUIO COTPOTUBIICHUS
IIbIXaTENbHBIX My TE anmnapatr U3MepsieT MOTOK U JJaBJIEHNUE, a [ pacyeTa
KOMIIJIaiiHCa annapat Ha BbICOTE BJIOXa, /eJ1asi KOPOTKYIO Nay3y U3MepsieT
JIABJIEHNE U IOCTABJIEHHBI 00BEM. Bee pe3ysbraTbl MOHUTOPHHTA U pac-
YETHbIE M0KA3aTeIM MEXAHUKU JIbIXaHWUSI MOXKHO BbIBOJAUTBH Ha 9KpaH. B
pexxume PAV+ Bpay 1oJIkKeH yCTaHOBUTD B MPOLEHTaX «%Support» — Ka-
KYIO 4acCTb pa0OThbI JIbIXaHUS JIOJDKEH BIMOIHATEL anmnapat MIBJI. PaGora
naupenta (WOBPT), Takum o6pa3om, 3aBUCUT OT «% Support» arnmapara.
Hanpumep: eciiu %Support 75%, To naiieHTy ocTaeTcsl BhINOJHUTL 25%
pa0oThI fibIxanus. [1J1s1 Bpaya 3a1aya o0seryaeTcst TeM, YTO OH HE [J0JKEH
Pa30eabHo OTPEJIeIIsiTh, KaKyl0 4acTh paboThI MO MPEOJOJIEHUIO COMPO-
TUBJIEHUS IbIXATENbHbIX MyTeil (resistance) U Kakylo 4acTb padoThbl MO
NPEOJIOJIEHNIO YIIPYTOCTH PECIIMPATOPHON CUCTEMBI (elastance) OH ocTaB-
JISIET NAUMEHTY U KaKyl0 4acTb paOOThl IOJIKEH BBINOJHUTL anmnapar. B
pexxume PAV+ y Bpaua ecTb BO3MOXKHOCTb OLICHMBATBh Kak LIEJI0€ BCHO
paboty npixanus (resistance+elastance). OcTaeTcs TONBKO paclpefenTb
Kakasi yacTb pabOThl — MAUMEHTY, @ KaKasi YaCThb — anmnapaTy . Annapat o0-
Jieryaet paboTy Bpaya, OH BLIBOJIUT Ha IMCIUIEN B BUJIE YIOOHON IMarpam-
MbI OOLLLyI0 paboTy JbIXaHUs U paboTy JbIXaHus nauueHTa. [Inarpamma
BBIIJISIUT TaK:
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|
WOB/r
V V
| | 3e/1eHbl LBeT | | |
0.0 0.3 0.7 1.0 20JL

06nacTb ONTMMasTbHOWN
paboTbl NauuneHTa

WOBTOT — 370 BCst padoTta ipixanusi. WOBPT — 310 paboTa fbIxaHus na-
uueHTa. BHyTpu Kypcopa 0603Hauarolero paboTy JbIXaHusl MalyeHTa
NPEJICTABJICHO COOTHOILIEHUE 3aTpaT Ha MPEOJIOJIEHNE YMPYrOCTH U CO-
NPOTUBJIEHUsI PeCTIMpAaTOpHOI cucTeMbl (elastance/resistance). BuyTpu
FOPU3OHTATILHOTO MPSIMOYTOJIbHUKA 0003HAYAOILIEr0 BCIO paboTy JbIXxa-
HUSI 3€JIeHbIM [[BETOM BbIJIEJIEH YYACTOK ONTUMAJILHON PaOOThI JIbIXaHUS
naiyeHTa. Amnmapar «Impefjiaraet» Bpauy pachpeiesuTh padoTy MeKIy
HVMM U MAIMEHTOM TaK, YTOObl Kypcop 00O03HAUYaIOLIMI paboTy JIbIXaHUs
MalMeHTa HAXOAUJICS B «3€JIEHON 30He». DTO CHEAHO JI7isl TOTO, YTOObI
n30eXaTh KaK MepeyTOMJICHHs MAleHTa, TaK ¥ aTpoun AbIXaTeIbHON
MYCKYJIATYpPbI OT «0e3yNOTpeOIeHUS» .

Y Tex Kouier, KTO ¢ YBaXXEHUEM OTHOCUTCS K Pusnke, MOXKeT BO3HUK-
HYTb BOIPOC O pa3MepHOCTU Ha uarpamme PAV+ «J/L». 3aueM noHajo-
OUJIOCH JINIUTH JIKOYJM HAa JUTPbI? OTBET B TOM, 4TO peskum PAV+ no-
cTpoeH Ha ocHoBe PSV, a pexxum PSV paboTaeT no-nasnenuto. Anmapary
NBIJI «<HEMOHATHO» KaK OH MOXKET MOJICP>KUBATh BOX NAUUEHTA B [IXKOY-
J51X. Ecam pKoyam pas3fesmTh Ha JIMTPBI oIy YaeM AaBiieHre. To ecTb s
KaXX/JO0ro BAOXa MalYEHTa annapaTr MNoJy4aeT MOHSITHYIO €My BEJIMYMHY
nasnenus nogaepsKku (PS).
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Pa3mbiwneHue o pexnmax UBJ1 Ha ocHoBe PSV

Mei cpaBaum PSV, Variable PS, VS, SmartCare/PS, NAVA, PPS u PAV+.
OO0uiee 1151 3TUX PESKUMOB TO, YTO OHM BCE MOCTPOEHBI HAa OcHOBE PSV

O6wwue 4yepTbl:

NaLYEHT JILILIUT caM, a anmapaTt MIBJI nogepkuBaeT Kaxk-
bl BIOX MaleHTa

B/IOX almnapara MHULMUPOBaH nauueHtom (armmapat MBJT
BKJTFOYAET MOJIEP>KKY BOXA B OTBET Ha [IbIXaTEJIbHYIO 110-
MbITKY NAlMEHTA)

NepeKJIFOUYeHNe Ha BbIIOX MHULMMPOBAHO MALMEHTOM (ar-
napat MBIJI nepekmoyaercss Ha BbIIOX B OTBET Ha JieH-
CTBUE MALUCHTA)

BCE 3TU PEKMMBbI YIIPABJISIEMbI MO-/IABJICHUIO

BO BCEX ITHUX PEXKMMAX MOKHO MEHSITh CKOPOCTh HapacTa-
HUSI IOTOKA

BO BCEX 3TUX pexknMax kpome NAVA nepekiitoueHre Ha Bbl-
JIOX MO-TIOTOKY

OTnnyume 3TUX PEXMUMOB B TOM, Kak anmapat VBJI BeiOupaeT Besm-
YUMHY J1aBJICHUS BJOXaA

B pexxume PSV yposenb nasnenus noguepxxku (PS) ycra-
HABJIMBAET Bpay.

B pexxume Variable PS 6a30Bblii ypoBeHb 1aBieHus MOJ-
nepxku (PS) ycranaBnuBaeT Bpau, HO anmnapaT B 3ajiaH-
HOM JIana3oHe CIy4aiHbIM 00pa3oM MEHSIET 3TO JiaBJie-
HUE JI7151 KaXKJI0ro BI0XA.

B pexxume VS Bpau ycTaHaBIMBAeT LIENEBOW JbIXaTEb-
HbIl 00BEM, a anmapat MIBJI nopOupaet Takoe JiaBieHue
nojyiep>kku Boxa (PS), 4ToObl nameHT nocTOsIHHO MOJTy-
YaJl UeJIEBOM bIXaTeJIbHbII O0BEM.

B pexxume SmartCare/PS annmapat VMIBJI nocrosinHo aHa-
JIM3UPYET Pe3yJIbTaTbl MOHUTOPUHTA JIbIXaHUS MALUEHTA U
Npy CTaOUJILHOM COCTOSIHMM CHUXKAET YPOBEHb JIaBJICHUSI
noepxku (PS). Eciu no pe3ysbTaraMm MOHUTOpPUHTA arfl-
napart «BUJUT», YTO JaBieHue nouepkku (PS) nenocra-
TOYHO, anmnapaT yBeJIMUMBaeT faByieHre nopaepkku (PS).
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o B pexxume NAVA anmapar BJI mensier BenmuuHy jjaB-
JieHus noyiep>kku (PS) v ImMTenbHOCTD BIoXa Ha OCHOBE
MOHHUTOPUHIA 3JIEKTPUYECKOTO MMITYJIbCa MPOXOASLIETO
no puadpparmansHomy HepBy (Edi). Bpau nacTpauBaer
nasnenue nogaepkku (PS), koropoe co3pgact anmapar, B
cMHz0O Ha 1 MukpoBosbT curHana Edi

o B pexume PPS Ha anmaparax Driger Bpau ucxopns u3
OLEHKM COCTOSIHMSI PECIIMPATOPHOM CHUCTEMBI MALMEHTa
pasfesIbHO yCTaHABIMBAET YPOBEHb MOIEPXKKU 00BEMaA
i VA (volume assist) u ypoBeHb MOIEPXKKHA TOTOKA
nm FA (flow assist). Kommnbrorep anmapata aHanm3upys
yCUIME MaUUeHTa U JIOCTABIISIEMbIA OOBEM YIPABJISIET
nmaBiieHreM Boxa (PS).

o B pexxume PAV+ Ha annaparax «PB» ¢pupmbl Medtronic
HA OCHOBE JIaHHbIX MOHUTOPHHIA PECIIMPATOPHON CHUCTE-
MbI NALMEHTA aNmnapaT pacCUUTHIBAET PAOOTY AbIXaHHUS, a
Bpay yCTAHABJIMBAET BEJIMYMHY alllapaTHON MOAIEP>KKU
Bjl0Xa B npoueHTax. Ha nanenu ynpasneHusi annapara B
pamke PA (Pressure Assist) ycTaHaBIMBAeTCsl 3HAUCHNE
% Supp.

Kakwue 3ajaun CTOSIT Tiepeji BpauoM MpY UCTIOb30BAaHUN 3TUX PEXKUMOB
(PSV, Variable PS, VS, SmartCare/PS, NAVA, PPS u PAV+)?

O61as1 0cOOEHHOCTD BCEX ITUX PEXKMMOB B TOM, UTO Bpay MOXKET IpUMe-
HSTh VX TOJILKO Y MAIMeHTa C COXPAHHOI (DYHKIEH JIbIXaTeTHHOTO TIeH-
Tpa. [In1st Bcex pexkumoB, kpome NAVA y nmaipeHTa 10/KHa ObITh JI0CTa-
TOYHAsl AaKTUBHOCTH JIbIXaTEJIbHOM MYCKYJATYpbl, YTOObI TPUTTUPOBATH
anmapaTHbII BIOX.

o [Ipu ncnons3oBanuu pexxnuma PSV Bpau 1omkeH nexoHo
noi06paTh ONTUMAJILHBIIN 17151 JAHHOTO NAUEHTA YPOBEHb
nasnenusi nofaepkku Broxa (PS). [Tpu usmenenuu cocto-
SIHUSI MAUMEHTa Bpay JIOJDKEH ONTUMU3UPOBATh YPOBEHb
IaBJieHus MOfJIep>Kku Boxa (PS).

o [Ipu ucnonw3oBanum pexxuma Variable PS Bpau pgomken
MICXOJIHO NMO100PATh ONTUMAJIBHBIN /7151 JAHHOT'O TALEHTA
ypOBeHb faByieHust nogiepkku Buoxa (PS). [Ipu usmene-
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HUU COCTOSIHMSI MALMEHTA Bpay JJOJKEH ONTUMU3UPOBATH
yYPOBEHb faBieHust nopuepxkku Buoxa (PS). Kpome Toro
Bpay BbIOMpAeT [j1ana3oH B KOTOPOM MPOUCXOMSAT Bapu-
auyu PS.

o [Ipu ucnonn3zoBanum pexkuma VS Bpau [OKEH MOJIO-
OpaTh ONTUMAJILHBINA ISl JAHHOTO MalMEHTa JbIXaTelb-
HBI OO BEM.

o IIpu ucnonw3zoBanuu pexxuma SmartCare/PS Bpau foa-
>KEH BbIOMPATh TOJIbKO MALMEHTOB, JIs KOTOPBIX MOJIXO-
JIUT 3TOT peXkuM (Kputepuu yKaszansl B riase 111-13).

o [Ipu ucnonwzoBanuu pexxumo NAVA, PPS u PAV+ Bpau
JIOJKEH TI0 Mepe M3MEHEHMsI COCTOSIHUSI MallieHTa BHO-
CUTb KOPPEKIHIO B YPOBEHb MOJIEPKKU.

[Tpu nocTeneHHoM yJTydIlieHu COCTOSTHUSI U IEPEBOJIE MAlMEHTa Ha caMmo-
CTOsITEeJIbHOE JibIxaHue pexkum SmartCare/PS camMoCTOSITETbHO aKTWUBHO
CHIKAET MOJIEP3KKY, a TPY YXY/IIIEHUM COCTOSHUS MAlMeHTa YBEINIu-
BaeT nopzepxky Baoxa (PS). Pexkum VS no mepe akTuBu3almy naiyeHTa
CHIKAET MOJJIEPXKY BOXA, a €CM MALMEHT JieJaeT clabblil BIOX YBEJu-
yuBaeT nogaepky Baoxa (PS). Pasnuua B Tom, uro SmartCare/PS no6y-
KAaeT MalMeHTa JibIaTh akTuBHee, a VS CHUKaeT TMOJJIEP>KKY B OTBET
Ha aKTUBM3ALMIO MallMeHTa. Bce ocTalibHble MepeyrcieHHble PeXKUMbI
(NAVA, PPS u PAV+) Tpe0GytoT peryJisipHOi OLIEHKH U NIOJICTPOVIKU YPOB-
HS1 TOIEP>KKY BIOXA.

Pesiome:
Y pexumoB PSV u Variable PS naBnenuie nogepxkku (PS) He 3aBucur

OT YCUJIMS BOXaA MalJUCHTA. 3aBUCHMOCTH HET.

Y pexkumoB VS u SmartCare/PS uem Ooubliie ycuiiue Boxa naiueHTa,
TeM MeHbllIe laBienue nojepxkku (PS). 3aBucumoctb ob6paTHas.

Y pexumoB NAVA, PPS u PAV+ uem Godiblile ycuiue Baoxa naiueHTa,
TeM Oosibliie fAaBiieHue noyepKku (PS). 3aBucumocTs npsimast.
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YT1o 3HaumT (IMV) nepen Ha3BaHMeM rnaBbl?

Ecmm nepen Ha3BanueM riasbl crout (IMV) 3HaunT, yTO MBI OyzIeM pa3ou-
paThb OfH 13 MHOTMX pexkumoB VIBJI mocTpoeHHbIX Ha NpUHLMIE COTJa-
coBanus BaoxoB IMV Intermittent Mandatory Ventilation. To ects npu-
HY/IUTEJBHBIE BJOXU YEPEAYIOTCS CO CIIOHTAHHbIMU. B Takmx pexkrumax
VICTIOJIb3YETC KOMOMHALYSL U3 OJHOTUITHBIX MPUHYAUTENIBHBIX BIIOXOB U
OJIHOTUIIHBIX CIOHTAHHBIX BOXOB. YepenoBaHME BJIOXOB ONPEJEIISIETCS
CBOMCTBaMU JJAHHOTO pEKMMa U HacTpoikamu anmapata BJI.

Opranuszauuto pexkuma IMV MOXHO NpeicTaBUTh Kak COYE€TaHUE OfJHOTO
13 PEXKMMOB NPUHYAUTENBHON BEHTUIISAUMA C OJIHUM U3 BapUAHTOB CIIOH-
TaHHON BeHTWIIUMU. Bapuantel pexxumoB IMV yno6Ho paccMmoTperb
UCNOJIb3Yys Tabnuiy-Matpuly. B npuBoguMoint Huke Talbjuie B BEpX-
HEW CTPOKE Mbl PacIOJIOXKUIA BapUAHThI CIIOHTAHHBIX BAoXoB Ha VIBJI.
B nepBoM cronbue Tabauupl pesKuMbl IPUHYAUTENLHON BEHTUIALMU. B
pe3ynbTare Mbl BUIUM 9 BapUMAHTOB COIJIACOBAHUSI NMPUHYAUTEIBHBIX U
CIIOHTaHHBIX BOXOB. 9 BapnanTos IMV.

NPUHYAUTENbHbIE CMOHTaHHble BAOXM
sl CPAP PSV VS (DCPSV)
VCv VCV + CPAP | VCV +PSV VCV +VS
PCV PCV + CPAP | PCV +PSV PCV +VS
DCV (PRVC) | PRVC + CPAP | PRVC + PSV PRVC + VS

Ao66pesuarypa VCV yacto ynorpebasiercs Bmecto VC-CMV — s1o
NPUHY/IUTENbHBIE BIOXU yINpasisieMble N0-00bEMY. AOOpeBuaTtypa PCV
yacTto ynorpednsercsd BMecto PC-CMV — 310 npuHyUTENIbHBIE BIOXU
ylpasJjsieMble No-fasiieHnto. Aoopesuatypy DCV MoxxHO ncnonb3oBaTh
BMecTo DC-CMV — 3T0 npuHyMTENbHbIE BIOXU C IBOIHBIM YIpaBJIEHNU-
em (DC Dual-control). Han6omee yacTo jijist 0003HaYeHus1 3TOTO BapuaHTa
NPUHY/IMTENBHBIX BIOXOB Mcnosb3yeTcst abopesuatypa PRVC. A60peBu-
atypa VS —aro DC-PSV unaue rosopst PSV ¢ 1BoiiHbIM ynpaBieHuem, To
ecth MIBJI mo-maBieHnio ¢ neaeBbIM IbIXaTeIbHbIM 00 HLEMOM.
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(IMV) 111 - 16 IMV obwasn xapakrepucTuKa

e Kpatko: IMV — 310 cnocob cornacoBaHunst BOOXOB MPU KOTOPOM, B UHTEP-
Banax Mexay npuHyautenbHbiMu BAoxamu annaparta VIBJ1 nauneHT mo-
XeT genaTb CMOHTaHHbIE BOOXM.

*MNoapo6Ho: A6OpeBuatypa IMV (intermittent mandatory ventilation) uc-
NOJb3yeTCsl KaK Ha3BaHUe Jisl 00ubLIoi rpynmnbl pexkumos VIBJI. O0umm
CBOVICTBOM 3THX PEXVMOB SBJISIETCS HAJIMYME NPUHYANUTENBHBIX BIOXOB
B MHTEpBaJlaXx MEXJy KOTOPBbIMH, MALMEHT MOXKET JIENATh CIIOHTAHHbIE
B/10XU. B pa3ubix BapnanTax pexxuMoB IMV ucnonb3yroTcst pa3Hble TUIIbI
NPUHYNATENBHBIX BIOXOB. YTIPaBIIsieMble MO-00BbEMY, TO-ABICHUIO WU
C JIBOIHBIM ynpaBiieHueM. Mcnonb3yroTest pa3Hble ClocOObl CUHXPOHU3A-
LAY armapara ¢ JibIXxaTeJbHOI aKTUBHOCTBIO MauyeHTa. Ecim pexxum mo-
>KET CUHXPOHU3UPOBTH NPUHYANUTENBHBIE BAOXH C JbIXaHUEM MALYEHTA JI0-
6asansieTcs Oyksa S. Bmecto IMV, muiyt SIMV (syncronized intermittent
mandatory ventilation). OTanyaroTcst 1 BapuaHThbl CIOHTAHHBIX BJIOXOB,
KOTOPBIE MAUMEHT JIENAET MEKITy NPUHYAUTENBHBIMU BIOXAMHU.

Haunewm c Bapuanta VCV + CPAP — 5710 camblil nepBbIii ¥ CaMbIil IPOCTOMR
BapuanT IMV. I1o mepe ycnemHoro ucnosab3oBanust VIBJI B otaenenusix
VHTEHCUBHOW Tepanuu B cepere XX BeKa MPOosIBUIIACh 3aa4a yCTpaHe-
HUSI KOH(PIIMKTA MEXK/y MEXaHMYECKUM PUTMOM padoThl ammaparta MBJI
U ibIxaHueM nauuenTa. EcTe 1Ba myTH pewuenusi. [lepBblit — 310 «auKTa-
Typa». [IogaBuTh paboTy ABIXaTEJBLHOIO LIEHTPA WM BBIKIIIOYUTL pado-
Ty JIbIXaTeJIbHOM MYyCKYJaTypbl. Tak MOCTynaeT aHeCTE3MOIIOr BO BpPEMsi
HapKo3a.

Ho y Bpaua-uHTeHCcHBUCTA KOHEYHAas Liesib — 3aBepiueHue IBJI u nepesop
MalYEHTA HA CAMOCTOSITENIBHOE JibIXaHKe. To eCThb, HY>KHO NOJIEPKUBATh
CIMOCOOHOCTB JIbIIATH CAMOCTOSITENBHO.

Bor Tak BeIrnsuT Ha rpadukax camblil EPBbIM BapuaHT pexxuma IMV.
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nocmosHHeiti nomok  [MV (VCV + CPAP) |

CrMOHTaHHbIE BAOXN

#

#

PEEP/CPAP PEEP/CPAP PEEP/CPAP

| N NN
VVVV t

N ANANTANY

[TpuHyUTENbHBIE BIOXU MO-00BEMY C NOCTOSIHHLIM IOTOKOM U NEPEKJTIO-
YEHMEM Ha BbIJIOX MO-BPEMEHU, CIOHTaHHbIe BIoxu B CPAP

3ajjaya yCIOXKHSIACh TEM, YTO B TO BPEMSI TPUITEPOB OTBEUAIOLIMX Ha
B/IOX MalyeHTa He ObLI0. TO €CTh CHHXPOHM3UPOBATH NPUHYANUTENBHbBIN
B/IOX C /IbIXaTEJIbHOM AKTMBHOCTBHIO MALMEHTA ObLIO TEXHUYECKU HEBO3-
MO>KHO. BbL10 perieHo paspenmTh NaUUeHTy JbIIaTh CaMOCTOSITENTLHO
B CPAP mexy NpuHYAUTENBHBIMU BAOXaMU BbIIOJIHSEMbIMUA CTPOTO 110
pacnucaHuio.

Ceropnsi, B XXI Beke Halmm MOJIOAbIM KOJJIEraM 3TO TEXHUUYECKOE pe-
LIEHKE MOXET MOKAa3aThCs He3HauuTeJbHbIM. Ho npeficTaBbTe cede, uTo
710 nosiBJieHus1 aToro Bapuanta IMV B pacnopsiskeHun Bpaya ObUIM TOJBKO
pexxumbl CMV u CPAP. He Obuto TpurrepoB nauyeHTa U Bce MpUHY/U-
TeJIbHBIE BJIOXM anmapar JIeJIajl CTPOro Mo pacUCaHuio. ITO 3HAYUT, YTO
nocrenenHblil nepexon oT UBJI k camocTosTeIsbHOMY IbIXaHUIO ObLT He-
BO3MOKeH. [1n1s1 cunxponusanuu ¢ annaparom MBJI naupenT Obin cefatu-
poBaH. [IpekpalieHue cegauyy 4acTo NMPUBOAUIIO K «OOpHOe MayyreHTa ¢
anmnaparom». [ToaToMy, HEpeaKO OT MOMEHTa NPEeKpaleHus Ceflalyu, 10
BOCCTAHOBJICHUSI JIbIXaTEJIbHOW aKTUBHOCTU, KOT7]a MOXKHO ObLJIO NPOBE-
pUTH MOXKET Jiu nmauueHT fabiath B CPAP, Bpau o/KeH ObUT NPOBOUTH
WBJI BpyuHyt0 MCNOJb3Ys AbIXaTeNbHbI MeX. ONbITHBIA Bpad 4y TKUMU
najblLaMH yJIaBIIMBAJ JJbIXaTEJIbHYI0 aKTUBHOCTb MPOOYK/IAIOLLErocs na-
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LUEHTA 1 OEPE>KHO NOYIEP>XKUBAII cCaMOCTosATEbHbIE Boxu. Ho nepesop
Ha CAMOCTOSITEJIHOE JbIXaHUE MPOMCXOAWJI CPa3y, B BUJIE OTKIIOUCHUS
ot BJI. [1n ocnaGneHHOro mayyeHTa aTo TsKedblil ctpecc. [losiBnenne
IMV no3Bonuiio CHUXKaTh Celauyio, AKTUBU3UPOBATh NMauueHToB Ha MBJI
1 OCYLIECTBJISITh MOCTENEHHBI NEPEXO/] OT MOJHOTO 3aMeLIeHNsT (PyHK-
LMY BHEILIHETO [IbIXaHUS K CAMOCTOSITEJIbHOMY .

| yHusepcaneHocme [MV |

1O)

VCv VCv VCv

CMNOHTaHHble BOOXU

# # #

PEEP/CPAP PEEP/CPAP PEEP/CPAP

P|@

Pl3®) CMOHTaHHOe AblXaHue
— e

PEEP/CPAP

Ha cxeme nokasaHo, Kak 10 MEpe BbI3[JOPOBJICHUS] MALMEHTA B PEXKUME
IMV Bpau nepeBoguT NaLMEHTa C MPUHYJUTEJILHONM BEHTWISALMHA B
crnioHTaHHyo. [lepBblil Mpumep — Bce BAOXM NPUHYAUTENBHbIE. BTOpOI —
COYETaHNE CIOHTAHHBIX U NPUHYAUTENBHBIX BIOXOB. Tperuil npumep —
MALYEHT JIBILIUT CHOHTaHHO B pexkume IMV. B TpeTbem npumepe yacrora
NPUHYNATENBHBIX BIOXOB —HOJIb. C1I0cO0 COryIacOBaHus NPUHYAUTEBHBIX
VY CIIOHTAHHBIX BIOXOB IMV 51e;KUT B OCHOBE MHTEIUIEKTY AJIbHBIX PEXKUMOB
MMV u ASV.
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(IMV) 1ll - 17 SIMV BapuaHT VCV + PSV
(VC c nocTOAAHHBLIM NMOTOKOM) KaK 3Tarn 3BOJTIOLUN

o Kpatko: 3T0T BapmaHT SIMV B KOTOPOM MpUHYAUTENbHbIE BAOXM MNO-00b-
€My C MOCTOSIHHbIM MOTOKOM M MEPEKIIIOYEHNEM Ha BbIAOX MO-BPEMEHM
CUMHXPOHMU3NPOBaHbI C AblXaHWEM NaLMeHTa, @ CMOHTaHHbIE BOOXM, B UH-
TepBanax Mexay npuHyauMTenbHbIMU BOoxamu, B PSV.

* Moppo6Ho: D10 ObLT HOBBII 1Iar B 300K pexkumoB VIBJT. Io cpas-
HeHnto ¢ pexxuMoM IMV 106aBriock /1Ba CylIECTBEHHBIX 3JIEMEHTA: TPU-
rrep NalyeHTa il NPUHYUTEIbHbIX BIOXOB U CIIOHTaHHbIE BIOXU B PSV.
K a66peBuatype IMV (intermittent mandatory ventilation) fo6asnsieTcs
oyksa S. Bmecto IMV, nuiyt SIMV (syncronized intermittent mandatory
ventilation).

[Ipunyoumeavubte 60oxu B panHOM BapuanTte pexkuma SIMV Bce npu-
HY/IUTEJIbHBIE BIOXU YIPABJISEMbI N10-00bEMY, NOTOK IMOCTOSIHHbIN, ITe-
PEKJIIOUEHNE Ha BBIOX MO-BpeMeHNU. BO3MOXKHBI IBa BapraHTa BKIIHOYE-
HMS IPUHYUTEIBHOTO BOXA: MO-BpPEMEHM (time-trigger) WM B OTBET Ha
IbIXaTeJbHYI0 aKTUBHOCTDH MalyeHTa (patient-trigger) no-yaBjieHuIo Win
no-noToKy. IIpuHyuTenbHbIe BIOXM HaYaTble B OTBET Ha [IbIXaTEJIbHYIO
MOMNBITKY MALYEHTa HAa3bIBAIOTCS] CUHXPOHU3UPOBAHHBIMU (Syncronized).
CpoiicTBa 1 rpaduKa BCeX MPUHYAUTEIbHBIX BIOXOB IIPU JIFOOOM TPUITH-
POBaHNM HE OTJIMYAOTCSI.

Cnoumannnste 60oxu Bce ocodbenHocTu npixanusi B PSV janel B rnase
«(PSV) III - 10». Ecau ycTaHOBUTH BEIMYMHY JABJIEHUSI MOECPKKU —
HoJib (PS=0), To mauuenT 6yaeT nesath cnoHTanHbie Booxu B CPAP.

Tpuzeep Bo BTOpo# yactu KHUry, B riase «II - 11» mbl pacckazamm o
Tpurrepax. Hanmomuum, 4ro tpurrep no-spemenu (time-trigger, machine-
trigger) BKIIIOYAET MPUHYAUTEJIBHBIA BOX BHE 3aBMCUMOCTH OT [IbIXa-
TEJIbHOW aKTUBHOCTU NauueHTa. Pabora aToro Tpurrepa 3aBUCUT TOJIBKO
OT YCTaHOBJIEHHON YaCTOThI IPUHYIUTENILHBIX BIOXOB. Tpurrep nauyeHTa
(patient-trigger) B 3TOM pexXMMe OObIYHO MO-JABJECHUIO UM MO-NIOTOKY .
Korpa nauyeHT HauMHaeT BOX JaTUMK JABJICHUS] WM MOTOKA JJAeT CUr-
HaJl annapaTy M BKIIIOYAeTCsl BIOX. YyBCTBUTENBHOCTH TPUITEPA MALM-
eHra (patient-trigger) ycTaHaBIMBaeTCs BpPAayOM NPU HACTPOVKE anmapara
NBJI. CiuilikoM BbICOKast YyBCTBUTEIBHOCTb NPUBEAET K JIOKHOMY TpU-
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ITUPOBAHNIO, A TIPU CJIMIIKOM I'pyOOii HACTPOVKE ammapar OyjeT NnpoIy-
CKaThb JbIXaTelIbHbIE NOMBITKY nayyeHTa. B pexxume SIMV nast cnionras-
HbIX U IPUHY/IMTENBHBIX (CMHXPOHU3UPOBAHHBIX ) BJOXOB PA0OTAET OJIMH U
TOT e Tpurrep naupeHTa. [[puHyIMTeIbHbIN BOX MOXKET ObITh BKIIFOUEH
TPUTTEPOM MO-BPEMEHM UM TPUITEPOM NMaypeHTa (patient-trigger). 3aech
paboTtaer npuHumn: «come first served first». B pecropaHe 310 3HauuT:
NepBbIM 00CITY>KMBAaEM TOTO KTO NPUILIEN paHblle. B Hatem ciyyae, BIox
BKJIFOYNT TOT TPUITEP, KOTOPBIA paHblle cpaboTal.

Bpemennas pasduska no3BosieT annapary pelarb Kak OTBETUTb Ha /Ibl-
XaTeJIbHYIO NOMNBITKY NauueHTa. Korga Tpurrep cooouiaeT o AbIxaTeIbHOI
NOMNBITKE MALKMEHTA, anmnapaTt Mor Obl BKIIOUUTh BAOX PSV nimm npunynu-
TEJIbHBIN BJIOX, HO BCEITIAa BKIIOYAET TO, YTO HY>KHO. [I7151 NpuHynTeNb-
HbBIX U CIIOHTAHHBIX BIOXOB BbIJIEJICHbI PA3HbIE BPEMEHHbIE NHTEPBAJIbI.

NPUHYANTENbHbI CnoHTaHHble  BAoxu  (PSV) CUHXPOHM3UPOBAHHBIN
BAOX (mandatory) ‘ * * BAOX (synchronized)

VN U e N

OKHO OKHO t
CUHXPOHM3aLMN VIHTEPBaN CMOHTaHHbIX BAOXOB CUHXPOHM3aLMM
MPUHYANTENBHOTO NPUHYANTENBHOMO

BJOXa BJOXa

B pexxumax SIMV nnst cuHXpoHM3aUyy NPUHYAUTENbHBIX BIOXOB C aK-
TUBHOCTBIO MALMEHTA €CTb BPEMEHHbIE OKHA. DTO OKHA CHHXPOHW3aLN
NPUHYANUTENBHBIX BIOXOB. OKHO OTKPBITO MEPE] MOMEHTOM, KOIJia Mpu-
HY/IMTEJBHBIA BJIOX JIOJDKEH BKIIFOUATHCS NO-BpeMeHW. B mHTepBamax
MEX/y OKOHYAHMEM NPUHYAUTENIBHOIO BIOXa M OKHOM CHHXPOHW3aLMU
NPUHYAUTENBHOIO BI0XA JIE2KAT BPEMEHHOI NEPUOJ] CIIOHTAHHBIX BIOXOB.
Ecmm nomnbITKa BIoxa nauyeHTa nonajgacT B OKHO CUHXPOHU3ALMH, TO arl-
napaT BBITOJHUT NPUHYAWTENBHbII CUHXPOHU3MPOBaHHbIN BoX. Ecim
NALYEHT HE JIENAeT MOMbITKY BOXa B OKHO CUHXPOHM3AlMK, TO annapar
ieNaeT NPUHYAUTENbHbIA BAOX Mo-BpeMeHH (time-trigger). Ecnu nonbIT-
Ka BJIOXa NALMEHTA NOMNAJIaeT B MHTEPBAJl MEXK/y OKHAMU CHUHXPOHU3ALMU

NPUHYIUTENbHBIX BIOXOB anmapatT BbINOJHSET MOJIEPKKY CIIOHTAHHOTO
Broxa (PSV).

BOT Tak 3TOT pekuM BBITJISUT HA TpaduKax.
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| nocmosHHeit nomok  SIMV  (VCV + PSV) |
CrMOHTaHHble BAoOxXu PSV
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DTOT pexXuM MOKOPUJI Cep/lia Bpauell CBoeil YHUBepcalbHOCThIO. [Ipu
OTCYTCTBMM CIIOHTAHHOTO JibIxaHus oH HeoTiimunmM oT CMV-VC. Ilpun
YCTaHOBKE 4aCTOTbI PUHYAUTEIBHBIX BOXOB HOJb, — 310 PSV. Ho ca-
MOE€ I'JIABHOE B TOM, YTO B 9TOM PEXXMME MOXKHO IUIABHO MEHATH CTENEHb
pecnpaTOPHOIl MOIEP>KKKU U HET HYXK/Ibl MOJIABNSATH CIIOHTAHHOE JbIXa-
HMe naugueHTa. HegocTtaTkoMm pexkuMa cuuTaeTcsl TO, YTO 10 CBOMM Ma-
pameTpaM (00BbEM, IaBlIEHUE U MOTOK) CIIOHTAHHbIE U MPUHYIUTENbHbIE
BJIOXY CWJIBHO pasinyaroTcs. ['paduka yoeauTenbHO JEMOHCTPUPYET 3TH
pasnuyusi.
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(IMV) 1ll - 18 SIMV BapuanT PCV + PSV (korpa Bce
BAOXW NO-AaBJIEHNIO)

e Kpatko: O70T BapuaHT SIMV B KOTOPOM MpUHyAUTENbHbIE BOOXU
Nno-gaBrieHNI0 C NEPEKNIYEHNEM Ha BbIAOX MO-BPEMEHU CUHXPOHU3N-
pOBaHbl C AblXaHMEM MauneHTa, a CNOHTaHHble BAOXW, B UHTepBanax

MeXay NPUHyAMTENbHbIMKU BAoxamu, B PSV.

* NMoppo6Ho: [1o cBOEH CTPYKType ITOT PEXXKMM OPraHU30BaH KakK OIHU-
canHbIii B nipefpityiei riaase SIMV (VCV+PSV). He crout ynuBnsitbes
TOMY, YTO 3Ta [J1aBa BO MHOT'OM MOXO03Ka Ha MPEbITYILYIO, BE[Jb TOMEHSII-
Cs TOJILKO BAPUAHT NPUHYAUTEIIbHBIX BIOXOB, HO 3TO U3MEHEHUE OTKPbI-
BaET JIONOJIHUTEINIbHbIE BO3MOXKHOCTH. [10 cpaBHeHuto ¢ pexxumom IMV
006aBUJIOCH IBA CYLECTBEHHbBIX 9JIEMEHTA: TPUTTEP NauyeHTa /17151 IPUHY-
JIUTEJBHBIX BIOXOB U CIIOHTaHHbIE BIOXU B PSV.

IIpunyoumeavmuvie 600xu B pannom BapuanTe pexkuma SIMV Bce npuny-
JIUTEJIbHbIE BIOXU YNpPAaBIIsieMbl MO-[JABJIEHUIO, MEPEKITFOUYEHNE Ha BbIIOX
no-BpeMeHu. BO3MOXKHbI /IBa BapuaHTa BKIIHOUYEHHsI MPUHYIUTEIHLHOTO
B/IOXA: MO-BpEMEHM (time-trigger) UiM B OTBET HA JbIXaTEJIbHYIO aKTHB-
HOCTh manuyeHTta. Tpurrep mampeHTa (patient-trigger) paboTaeT mo-ymaB-
JICHUIO WM NO-MOTOKY. [IpuHyIuTeNbHble BIOXM HavyaTble B OTBET Ha
[bIXATENIbHYIO TONBITKY MalMeHTa Ha3bIBAIOTCS CUHXPOHU3MPOBAHHBIMU
(syncronized). CBoiicTBa u rpadyka BCEX NPUHYUTENILHBIX BIOXOB MPH
JH060M TPUTTHPOBAHUY HE OTIINYAOTCSI.

Cnoumannste 60oxu Bce ocobenHocT apixanust B PSV faHbl B riase
«(PSV) III - 10». Ecim ycTaHOBUTH BEJMYMHY AABJIEHUS MOAIEPXKKU —
Houb (PS=0), To mauueHnT OyneT nenath cioHTaHHble Boxu B CPAP.

Tpuzeep Bo BTOpOIH YacTu KHWUrH, B rnase «II - 11» mbI pacckazamm o
Tpurrepax. Tpurrep no-spemenu (time-trigger, machine-trigger) BKJro4a-
€T NPUHYAUTENbHbIN BOX BHE 3aBUCUMOCTH OT /IbIXaTeJbHOM AKTUBHOCTH
nayyeHTa. Pabora sTtoro Tpurrepa 3aBUCUT TOJBKO OT YCTAHOBJIEHHON
YacTOThI MPUHYAUTENBHBIX BIOXOB. Tpurrep nauuenra (patient-trigger) B
3TOM peXKuMe OOBbIYHO MO-[JABJIEHUIO WK MO-NOTOKY. Korya nayueHT Ha-
YMHAET BJOX IATYMK JJABJIEHHS] WM NTOTOKA AAET CUTHAJI aNmapaTy 1 BKJTIO-
yaercsl BAOX. UyBCTBUTENBHOCTH TpUITEpPAa NauMeHTa (patient-trigger)
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yCTaHaBJMBAETCsI BpauoM Mpu HacTpoiike anmnapata MBJI. Cnauikom Bbi-
COKasi YyBCTBUTENILHOCTb NMPUBEAET K JIOXKHOMY TPUITUPOBAHUIO, & TIPU
CJIMIIKOM Tpy0oil HacTpoyike annapaT OyAeT NpOIMyCKaTh JIbIXaTeNIbHbIE
nonbITKY nanyenta. B pexkume SIMV 711 CIOHTaHHBIX W PUHYUTEIb-
HbIX (CMHXPOHM3MPOBAHHbBIX) BIOXOB pabOTAaeT OAMH M TOT XK€ TPUITEP
nauyenTa. [IpuHyauTebHBIA BAOX MOXKET ObITh BKIIIOYEH TPUITEPOM
Mo-BpeMeHM WM TPUTTepoM nanueHTa (patient-trigger). 3nech padoraet
npuHUmI: «come first served first». B pectopane 310 3HaUNT: NEPBLIM 00-
CJTy>KMBA€M TOrO KTO NPUILEN paHblle. B HaleM ciyyae, BJOX BKJIIOUUT
TOT TPUITEP, KOTOPBIIA PAHbLIE CPAOOTAL.

Bpemennas pasduska No3BOISIET annapary pelaTb Kak OTBETUTh Ha JIbl-
XaTeJIbHYO MOMNBITKY NMauueHTa. Korga Tpurrep cooouiaeT o AbIxaTesIbHOI
NONbITKE MALMEHTa, annapaT MOr Obl BKIIOUUTL BoX PSV wmm npunyum-
TEJIbHBIN BJIOX, HO BCEITIa BKIIFOYAET TO, YTO HY>KHO. /1711 MpUHYUTEb-
HbIX Y CIIOHTAHHBIX BJJOXOB BbIJEJIEHbI Pa3Hble BPEMEHHbIE MHTEPBAJIbI.

NPUHYAUTENbHbBIN CNoHTaHHble  BAoxu  (PSV) CYIHXPOHU3VPOBaHHbIN
BAOX (mandatory) ‘ * * BAOX (synchronized)

AU AU AN

T AN A 4 A 4

OKHO OKHO t
CMHXPOHM3aLNN VHTepPBan CMOHTaHHbIX BAOXOB CMHXPOHM3aLUN
NPUHYANTENbHOMO NPVHYANTENBHOTO
BJOXa BJOXa

B pexxumax SIMV nnst cMHXpOHM3aUyy NPUHYUTEbHBIX BJOXOB C aK-
TUBHOCTBIO MALMEHTA €CTh BPEMEHHBIE OKHA. DTO OKHA CUHXPOHMU3ALUKU
NPUHYANUTENBHBIX BIOXOB. OKHO OTKPBITO NEPEl MOMEHTOM, KOIJia NpH-
HY/IMTEJBHBIA BIOX JJOJKEH BKJIFOUUATHCA NO-BpeMeHW. B mHTepBamax
MEXKJly OKOHYaHWEM NPUHYAUTEIBLHOTO BAOXA M OKHOM CUHXPOHHU3ALUU
NPUHYANUTENBHOTO BI0XA JIEKUT BPEMEHHON NEPUOJ] CITIOHTAHHBIX BJIOXOB.
Ecnu noneITKa BIoxa nagyueHTa 1nonajaeT B OKHO CUHXPOHU3ALUK, TO all-
napaT BbIIOJHUT NPUHYAWUTENBbHbI CMHXPOHM3MPOBaHHBIA BIOX. Ecim
NALMEHT HE JIENIAeT MOMbITKY BIOXa B OKHO CMHXPOHM3al|y, TO anmapar
fiefaeT MPUHYMTEbHBIIA BOX MO-BpeMeHu (time-trigger). Ecnu nomnbIt-
Ka BJIOXa MALMEHTAa NOMAIacT B MHTEPBAJ MEXKy OKHAMU CUHXPOHU3ALN
NPUHYANUTENBHBIX BIOXOB amnapaT BbIOJHSET NOJIEPKKY CIIOHTAHHOTO
Broxa (PSV).
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Bort Tak 3TOT peskum BbITJISIUT Ha rpadukax.

| ecé no- dasneruro  SIMV (PCV + PSV) |
CMOHTaHHble BAoxu PSV

I N N N N A N

PEEP

L N NN
7 t

IRa. . .~ S

DTOT BapuaHT PeXKKUMa YHUBEPCAJIEH, KaK onucaHHbli B riase «(IMV)
II - 15 SIMV Bapuant (VCV + PSV)» . [Ipu oTCyTCTBUM CIIOHTAHHOTO
nbixanust oH HeoTamuuM ot CMV-PC. Ilpu ycTaHOBKe 4acTOThI MPUHY-
JIUTENBbHBIX BIOXOB HOJIb, — 3TO PSV. B 3TOM pekume MOXKHO MJIaBHO Me-
HSITh CTENEHb PECUPATOPHON NOJIEPKKU U HET HY Kbl OJIABISITH CIIOH-
TaHHOE JIbIXaHue nauueHTa. HegoctaTkoM pexxuMa cuMTaeTcs To, 4To 10
CBOMM MapamMeTpam (0O0bEM, IaBJICHUE U MOTOK) CIIOHTAHHbIE U TPUHY-
UTENbHBIE BIOXU CUJIbHO pasimuuatorcs. Ho! B atom Bapuante SIMV
MOXKHO C/IeJIaTh MPUHY/IUTEIBHBIE U CIOHTAHHBIE BIOXU OJMHAKOBbIMU. 1
Ha rpacpukax U 1o JaBJIEHUIO, MOTOKY U 00bEMY. OO 3TOM B ClieflytoLLen
riaBe.
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Ho ene3anHo k pa3eo6opam npumeuancs 4epHbulii 60POH, 6CNbIXHYE
CUHUMU OYAMU OH CHPOCUN: «A Ha puea?»
(AnOpeii Bosnecenckuii)

(IMV) 1l1-19 SIMV BapuaHT PCV + PSV korga Bce BOOXU
OAIMHaKOBbI (MHTEepPeCcHO, KpacuBo, PU3NOSTIOrMYHO)

— JIns yero ato Hy>kHO? Yem MII0X0 €clii CHOHTAHHbIE U PUHY/IUTENb-
Hble BIoxu cuiibHO otiimyatrorcs? Korpa pexxum SIMV (VCV + PSV)
CTaJl IUMPOKO UCHOJb30BATHCS, OCOOEHHO Y MPOOJIEMHbIX MALUEHTOB CO
CJIOKHBIM weaning (CJIOKHbIA NMEPEBOJ] HA CAMOCTOSITEILHOE JIbIXaHUE)
€ro cTajm cpaBHUBATH ¢ Jipyrumu pexkumamu MIBJ1. SIMV (VCV + PSV)
cpasHuBamm ¢ PSV u c pexumom Assist-CMV-VC. O6as yepra 3Tux
PEXKMMOB — HaJIMuMe TpUrrepa nagueHra (patient-trigger). Tpurrep nauu-
eHTa (patient-trigger) Npu JUIMTELHOM NEPEBOJIE HA CIIOHTAHHOE JIbIXaHUe
— onpefiesieT ycnex Tepanuu. Ham BaKHO TpeHMpPOBATh M aKTUBU3UPO-
BaThb JIbIXaTeJIbHbIN LIEHTP U MyCKYJIaTypy nauuenTa. Bpau obecneunBaet
MOJZIEPKKY KaxK/J0ro CIIOHTAHHOI'O BJIOXA, HO TI0 MEPE TOrO Kak MalyeHT
HaOMpaeTCcs CUIl, Bpay MOCTENEHHO YMEHBILIAET aNMapaTHYO NOIEPXKKY .
IIpu cpaBHEHNN TpEX pE’KUMOB:

e 1) SIMV (VCV + PSV)

e 2) Assist-CMV-VC

e 3)PSV
ObLUIO YCTAHOBJICHO 4YTO HauOOJIee JIMTENbHBIN MEPEBOJ] HA CAMOCTOSI-
TesbHOE bixaHue Obu1 B pexkume SIMV (VCV + PSV). [Touemy?

PaccmoTpum rpaduKy KpUBBIX IaBJICHUS] 9TUX PEKAMOB.
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| nocmosHHbiti nomok  SIMV  (VCV + PSV) |
?HOHTaHHbI% BOOXW Ii’SV
Vv (A [\ L vev
PEEP
|
t

P

| nocmosHHbiti nomok  Assist-Control -CMV ( VCV)|

PSV
CNOHTaHHble BAoxu PSV CMOHTaHHble BOOXU PSV
NN "N ne
PEEP PEEP t

B CMV u PSV Bce Bnoxu ogunakoBele, a SIMV pasnbie. [Tpeanonoxum,
YTO JIbIXaTEJIbHOMY LEHTPY TPYJHEE aJalTUPOBATLCS €CJIM OH «HE 3Ha-
eT» Kak anmapar OyfeT NOyIepKuBaTh OYepeqHON BIoX. MOpsK 3HaeT,
YTO «KOI7Ia HA MOpEe Kayka» Mo najny0e UATU TPyJHEE, YeM IO TPOTyapy.
OcnabneHHOMY NMAlMEHTY JIerye alanTUPOBaThCs K CTAOUIIbHOM (POBHOI)
Nojyiep>KKe U OMHOTUIHBIM BioxaMm. B pexxume SIMV (PCV + PSV) moxk-

HO BCE BJOXHU CACIaTh OOMHAKOBbIMU.
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3apava: Mol xotuM uToObI B pexkume SIMV (PCV + PSV) Bce Boxu,
Y TIPUHYJUTEJIbHBIE W CIIOHTAHHbIE HA rpadvKax ObLIM OJVMHAKOBBIMU U
HE OTJIMYAJIUCH 0 00BEMY, IaBJICHUIO U MOTOKY . ICXO/IHbI BapUaHT Ha-
CTPOVIKY pEK1Ma HIXKE.

| 8cé no-dasnenuto  SIMV (PCV + PSV) |
CMOHTaHHble  B[OXU IfSV

Aﬂcv \ R V(—\ R [PCV ¥

PEEP

1 NN
e
| AN

MepBbii cnoco6: Hy>kHO yCTaHOBUTH OIMHAKOBOE JjaBiieHKe Bioxa B PCV
u B PSV u cienath Bce BIOXM OIMHAKOBOM JITIMHBLI. MOXKHO YMEHBIINTh
IIMTETLHOCTD BIoXoB B PCV.

| scéno-dasneruro  SIMV (PCV = PSV) |

P SEEp ﬂC_VK ],(ID;/K ;PSV ;PSV PCV

TN N NN N
S

A AN AN AN AN
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Btopoit cnoco6: HyKHO yCTaHOBUTH OJMHAKOBOE JlaBieHue Broxa B PCV
u B PSV u cpenatb Bce BIOXM OMHAKOBOW JIMHbI. MOXKHO yBEIUUUTH
IVIATENBHOCTD BIOXOB B PSV.

gcé no-dasnenuro SIMV (PCV = PSV)|
anHTaHHbIe ;Bp,OXI/I PS\{

PEEP

M

Tenepb pa36epeM PCIICHUE 3a/JaYKU B JIBA HeﬁCTBHﬂ noCJaea0BaTC/IIbHO U
HE TOPOIISCh.

MepBbiii cnoco6: (1) — TO, YTO UMEEM UCXOIHO; (2) — YCTAaHOBUIIUA OfU-
HakoBoe napnienue Broxa B PCV u B PSV; (3) — cienanu Bce BHOXU OAUHA-
KOBOW JJIMHBI. Mbl YMEHBIIWIIY NIUTEIHLHOCTD BoX0B B PCV (npunynu-
TEJIbHBIX BJIOXOB).

| 8cé no-oasneruto SIMV (PCV + PSV) |

10 (2
oo NN e NN

(NN
oL v
INANAN .

o
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Btopoi cnoco6: (1) — To, 4TO uMeeM UCXOIHO; (2) — YCTAaHOBUJIM OfIMHA-
koBoe nmapienue Bgoxa B PCV u B PSV; (3) — cnenanm Bce BRoxu opHa-
KOBOM JITIMHBI. Mbl YBEJIMUWIIU JTIUTENBHOCTD BIOXOB B PSV(CioHTaHHbIX
B/10XOB). MIcXOHbBIN OpOr NepeKkstoueHnst No-MOTOKyY Ob1 25% OT Mak-
CUMAJILHOTO, Mbl YMEHBLIWIIY NTOPOT 710 5% OT MaKCUMAJILHOTO.

| 8cé no-0aenenuto SIMV (PCV + PSV) |

PSV

Frmax |
25%
a

7

| VAN ANVAN
/\ /\ . t
NB! BbmonHsisi BTopoe IefiCTBUE Mbl OPUEHTUPYEMCS TI0 KPUBbBIM 11OTO-

ka. Korja kpuBble MOTOKA OIMHAKOBBIE, TO U BCE OCTAJILHOE OIMHAKOBO.
W nomuwre:

hvE
3]
AN

O6BLEM — 3TO NNowaab NoA KPUBOKW NOoTokKa
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(IMV) 1l - 20 SIMV BapuaHT VCV + PSV
(VC c HucxogAawmMm noTokom)

e KpaTtko: B atom BapmaHte SIMV npuHyguTenbHble BOOXU MO-06BLEMY C
HUCXOASALLMM MOTOKOM U MEPEKITIIOYEHNEM Ha BbILOX NMO-BPEMEHU CUHXPO-
HM3UPOBaHbI C AblXaHWEM MaLMEHTA, a CMIOHTaHHbIE BAOXW, B MHTEpBanax
MeXay NpuUHyauTenbHbIMU BAoxamn, B PSV. O1oT BapuaHT SIMV MOXHO
HacTpPOUTb Tak YTOObI NMPUHYAMTENbHbIE BAOXW HE OTNMYANUChb OT CMOH-
TaHHbIX N0 hopMam KpMBbIX NMOTOKa, 06bEMA 1 AaBMNEHNs.

* Moapo6Ho: [lo cpaBHenuro ¢ pexkxumom IMV noGaBunock jiBa cyie-
CTBEHHbIX 92JIEMEHTA: TPUITEp MalMeHTa [yisl NPUHYAUTENbHBIX BJO-
XOB U crnioHTaHHble Boxu B PSV. K a06peBuatype IMV (intermittent
mandatory ventilation) no6asnsiercs 6yksa S. Bmecro IMV, munyt SIMV
(syncronized intermittent mandatory ventilation).

[Ipunyoumenvrole 60oxu B manHom BapuanTe peskuma SIMV Bce nmpu-
HY/IUTEJIbHbIE BJIOXM YNpPaBJIsIeMbl MO-00BbEMY, MOTOK HUCXOMSLLMIA, Te-
PEKIIIOUYECHUE HA BbIJOX MO-BpEMEHU. BO3MOXKHBI [1Ba BapyuaHTa BKJIIOUYE-
HUSl IPUHYUTENBHOTO BOXA: MO-BpeMEHM (time-trigger) WM B OTBET Ha
IbIXaTeJbHYIO0 aKTUBHOCTH MalyeHTa (patient-trigger) no-yiaBjieHUuI0 WIn
no-noToky. [IpuHyIMTEIbHBIE BOXM HAYaTbhle B OTBET HA JIbIXaTEJIbHYIO
NOMNbITKY MAlMEHTa Ha3bIBAIOTCSI CUHXPOHU3UPOBAHHBIMU (Syncronized).
CBoiicTBa 1 rpacuka BceX NPUHYUTENIbHBIX BIOXOB MPH JIFOOOM TPUITH-
POBaHUM HE OTJNYAIOTCSI.

lrasnas ocobenHocmvb 23moz20 pexcuma HUCXopsmi notok npu VCV
(MPUHYIUTENBHBIX BIOXAX)

Cnoumannnste 60oxu Bce ocobenHocTu npixanusi B PSV jganel B riase
«(PSV) III - 10». Ecan ycTaHOBUTH BEJIMUMHY JABJIEHUSI MOEPKKU —
HoJib (PS=0), To naumenT O6ynieT aenatb cnoHTanHble Boxu B CPAP.

Tpuzeep Bo BTOpo# yactu KHWUry, B riase «II - 11» mbl pacckazamm o
Tpurrepax. HanomuuMm, uro Tpurrep mo-spemenu (time-trigger, machine-
trigger) BKJIIOYAET MPUHY/IUTENbHBIA BIOX BHE 3aBUCUMOCTHM OT JIbIXa-
TEJIbHOW aKTUBHOCTH NauyeHTa. PaboTa 3TOro Tpurrepa 3aBUCUT TOJIBKO
OT YCTAHOBJIEHHO YaCTOThI IPUHYIMTENBHBIX BIOXOB. Tpurrep nauyeHra
(patient-trigger) B 3TOM pekume OObIYHO MO-/IABJICHUIO WM MO-MOTOKY.
Korpa nauyeHT HauMHaeT BIOX JaTYMK JABJIECHUS WM MOTOKA JJAeT CUr-
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HaJl annapaTy M BKJHO4aeTcsl BAox. UyBCTBUTENILHOCThL TpUrrepa naiy-
eHTa (patient-trigger) ycTaHaB/IMBAeTCs BpAUOM IIPY HACTPOIKE anmapara
NBJI. CimikoM BbICOKast YyBCTBUTEIBHOCTD NPUBEAET K JIOKHOMY TpU-
ITUPOBAHUIO, 4 TIPY CJMIIKOM I'pyOOfi HACTPOWKE ammapar OyjeT Mpormy-
CKaThb JIbIXaTeJIbHbIe NONbITKM NMayueHTa. B pexxume SIMV s cnonras-
HbIX U IPUHYAUTEIIbHBIX (CUHXPOHU3UPOBAHHBIX ) BIOXOB pad0TAET OJVH 1
TOT K€ TpUrrep nauueHTa. [ IpuHyIuTenbHbIA BOX MOXKET ObITh BKIFOYEH
TPUTTEPOM MO-BPEMEHU UM TPUITEPOM MayueHTa (patient-trigger). 3nech
pabotaer npuHumin: «come first served first». B pecropane aTo 3HauuT:
NEePBbIM 00CITY>KMBAEM TOTO KTO NPULIEN paHblle. B Hatem ciyyae, BJox
BKJIFOUMT TOT TPUITEP, KOTOPBI paHblle cpadoTal.

Bpemennas pasdouexa no3BosseT annapaTy pellaTh Kak OTBETUTb Ha Jbl-
XaTeJIbHYIO NOMNBITKY NauueHTa. Korga rpurrep Coo01AeT O AbIXaTeIbHON
TMOMBITKE MALMEHTA, annapaTt Mor Obl BKIIFOUUTh BAOX PSV wim npunym-
TEJIbHBIN BJIOX, HO BCEITa BKJIIOYAET TO, YTO HY>KHO. [lJ1s1 NpuHyanuTENb-
HbIX U CIIOHTaHHbIX BJJOXOB BbIIEJICHbI PAa3HbIE BPEMEHHBIE NMHTEPBAJIbI.

[Hucxodswut nomok SIMV (VCV +PSV) |

NPUHYAUTENbHbIN cnoHTaHHble  Baoxu  (PSV) CUHXPOHM3NPOBAHHbIN
BAOX (mandatory) ‘ ‘ ‘ BAOX (synchronized)

VCv f l f l f l VY&
A A A |y —a

OKHO OKHO t
CUHXPOHYM3aLMN MHTEpPBas CMOHTaHHbIX BAOXOB CMHXPOHV3aLMN
NPUHYAUTENbHOTO NPUHYAUTENLHOMO
BOXa BOXa

B pexumax SIMV i cMHXpOHM3aUyy NPUHYAUTENBHBIX BIOXOB C aK-
TUBHOCTBIO MALUEHTA €CTh BPEMEHHbIE OKHA. JTO OKHA CMHXPOHM3ALMU
NPUHYIMTETBHBIX BIOXOB. OKHO OTKPBITO NMEPE], MOMEHTOM, KOTjia MPUHY-
JTEJIbHBIN BIOX AOJKEH BKJIFOUMTHLCS MMO-BpeMeHU. B MHTEpBanax mex-
Iy OKOHYAHUEM MPUHYAUTEIBHOIO BOXa U OKHOM CUHXPOHU3ALMK MIPUHY-
JUTEJIBHOTO BJIOXA JIEXKUT BPEMEHHON NEPUOJ, CIIOHTaHHBbIX BAOXOB. Ecmm
NOMbITKA BJIOXa MalMEHTa MONaJaeT B OKHO CMHXPOHM3ALWH, TO annapar
BBIIOJIHUT MPUHYAUATENBHbI CUHXPOHU3UPOBaHHbIA BlOX. Ecim naupeHt
HE JIEJIAeT NOMBITKY BI0Xa B OKHO CUHXPOHU3ALWY, TO alapar AejaeT Npu-
HY/IUTEJILHBIN BOX NO-BpeMeHH (time-trigger). Ecnu nonbiTka Boxa nauu-
€HTa TONaJaeT B MHTEPBAJ MEXK/y OKHaMU CUHXPOHU3ALMU PUHYUTEb-
HbIX BJIOXOB anmapaT BBIMOJHSET MOJIEP>KKY CIOHTaHHOro Bioxa (PSV).
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Bot Tak aTor pexkum BbIrsaauT Ha rpacukax. [Ipencrasnsiem Bam jgsa
BapUaHTa:

| Hucxodawud nomok  SIMV (VCV + PSV) |
CrMOHTaHHble BAOXxu PSV

Y o

PEEP

il

NN N NN

T

A A A A AN

DT0 nepBbIi BAPUAHT TpaneLyeBriHas hpopMa KpUBOiA MOTOKA MPUHY -
TEJIbHBIX BIOXOB

|Hucxoaﬂu4ua nomok  SIMV (VCV + PSV) |

CMOHTaHHble BOOXM PSV

Y ' U
’ t

NI NN
T

SN A A A N

DTO BTOPOI BapUaHT TPEyrolibHasi popMa KpUBOM NMOTOKA MPUHYIUTEIb-
HBIX BJIOXOB.

B cnienyroueit rimase 06 ontumuzanuu 3toro pexkuma VIBJI.
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(IMV) Il - 21 SIMV BapuaHT VCV + PSV
(VC c Hucxogawmm noTokoM) KpacuBo — Korga Bce
BAOXU OAVHaKOBbIe

Mg npoproskaem pazouparts BapuanT SIMV (VCV + PSV) (VC ¢ Hucxo-
JSIIAM TTOTOKOM).

3apaya: HACTPOUTH TAK YTOOBI NPUHYAUTENBHBIE BAOXUA HE OTIIMYAINCH
OT CIIOHTAHHBIX MO (hOpMaM KpUBbIX NMOTOKA, 00bEMA 1 JJaBJIEHUs. 3/IECh
camoe IJIaBHOE MPU HACTPOIIKE pexKuMa J0OUThCS, YTOObI KPUBbIE MOTOKA
CTaJIM OJMHAKOBBIMH, U 110 (POPME U 10 Pa3Mepy.

CoenaTb oAMHaKOBbLIMU KpuBbIe notoka VCV n PSV

EcTb 1Ba myTH pellieHns: 3TOM 3ajauu: NpuaTh KPUBbIM MOTOKA BUJ| Tpa-
neLyu, Uin BUJ IPSIMOYToJIbHOTO TpeyrosbHuka. Eciin hopma 1 pazmepbl
KPUBBIX IOTOKA Y /IBYX BOXOB OIMHAKOBBIE, TO U O0BEMBI BJIOXOB PABHBI.

O6BLEM — 3TO NNowaab Nog KPUBOW NOToKa

[MepBbIil BapuaHT ONTHMMU3ALMU PEXKMMa, KOTJIa BCE KPUBbBIE MOTOKA B
¢opme Tpanenuu.

|Hucxoaﬂu4ufl nomok SIMV (VCV = PSV)|
CMOHTaHHble BAoxu PSV
P ‘ ‘ 4
CC—VK pPSv PSv PSv VCV
PEEP

TN N NN N
S T
! /\ /\ /\ /\ /\ t
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Hwxe, BTOpoi BapuaHT ONTUMHA3ALMM PEXKAMA, KOTTIa BCE KPUBBIE OTOKA
B (popme TpeyroJibHuKa.

| Hucxodawut nomok  SIMV  (VCV = PSV) |

CNOHTaHHble BAOXu PSV

Vv PSV PSV PSV VCv
PEEP

i NN N
S aE
/AN AN AN ANV AW

[lepBblit BapuaHT 3ajauu: cie/IaTh BCE KPUBbIE NOTOKA B (hOpME MPSIMOY-
TOJILHOW Tpaneuyu OIMHaKOBON (DOPMbI U TUIOLIA/IA.

| Hucxodawutinomok  SIMV  (VCV = PSV) |

P ! i
@ | @ . ®
vev po L]V ooy L vev PSV
1

PEEP !

Nel — ncxopHasi HACTpoVKa: B MPUHY/IMTENLHOM BJIOXE KpHUBasi MOTOKA B
¢opme TpeyrosibHuka, a B PSV B hopme Tpaneuyn. Ne2 — npujiaém Kpu-
BOIi MOTOKA B NPUHYAUTENBLHOM BJIoXe popMy Tpaneuyu. [ist 3Toro mMbl
UCTIOJIb3YEeM HAaCTPOMKY (hOpMbl KPMBOIM MOTOKA M HACTPOWIKY JJIUTEIb-
HocTH Boxa. NB! HacTpoiiky jipixaTesnbHOro oobémMa He MeHsieM. B pe-
3yJbTaTe Mbl NOJTy4aeM JBe NMofoOHble Tpaneuuu. (B reomeTpun TepmuH
«TOJIO0HBIE» 3HAUUT — y JIBYX (PUI'Yp paBHbI COOTHOLLEHUS JITIUH CTOPOH
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Y COOTBETCTBEHHbIE YIJibl.) Ne3 — TUisifisi HA MOHUTOP YCTaHABIIMBAECM JIaB-
Jenue Baoxa B PSV pasHbiM faBnenuto Baoxa B VCV. ['oToBo, 3aauka
pelieHa.

Bropoii BapuaHT 3ajjaum: cfienaTh Bce KpUBbIE TIOTOKA B (DOpMe NMpsSMOY-
rOJIbHOTO TPEYTrOJIbHUKA OJMHAKOBOI (hOPMbI U TUIOLIA/IN.

| Hucxodawud nomok  SIMV (VCV = PSV) |

...... @ ) @ - @

\
I
N A

Nel — ucxopHasi HaCTpoViKa: B MPUHYAUTEIHLHOM BJIOXE KpKBasi IOTOKA B
¢opme TpeyrosbHika, a B PSV B hopme Tpaneuyu. Ne2 — npupraém KpuBoi
notoka Bo Boxe PSV ¢opmy Tpeyronbhuka. [171s1 3T0Oro Mbl KCMOJIb3yeM
HACTPONKY MEPEKJIIOYEHHsT Ha BbIIOX MO-MOTOKY. Hy>XHO mcnonb3oBaTh
MUHUMAJIbHO-BO3MOXKHBIN MPOLEHT (5%). [1J1s1 TOoro, 4To0bl hOpMbI KpH-
Boii noroka B VCV u PSV npuoGpenu popmy NooOHbIX TPEYTOIBHUKOB,
BO3MO>KHO MPUJIETCSA HECKOJIBKO U3MEHUTD JTUTENILHOCTD Boxa VCV.

PEEP

Fmax
25%
s

NB! HacTpoiiky AbIxaTenbHOro o0béMa He MeHsieM. B pesynbrare Mbl
MoJTyyaeM JiBa MojoOHbIX TpeyrosbHuKa. (B reomeTpun TepMuH «mogo0-
HbIE» 3HAUUT — y ABYX (PUTyp paBHbI COOTHOLIECHUS ITIMH CTOPOH U COOT-
BETCTBEHHbIE YIJIbl.) Ne3 — TUIsifisi HA MOHUTOP YCTAHABJIMBAEM JIaBJICHUE
Broxa B PSV pasHbiM jaBnennto Broxa B VCV. I'oToBo, 3ajjauka pelieHa.
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(IMV) 1l - 22 SIMV BapuaHT PRVC + PSV,
SIMV-AutoFlow (SIMV-AF), SIMV-Volume Guarantee
(SIMV-VG)

Hau6Gonee yacto atot pexkum o6o3navaetcs SIMV-PRVC, SIMV-APV,
SIMV-AF, SIMV-VG. Hy>kHO 4€CTHO NMPU3HATH, YTO 3TO HA3BAHKSI OJHO-
ro u Toro xe pexxuma. SIMV-APV — na annapaTtax ["amunbToH-Meukann.
Dynamic Bilevel — Ha elisa 600/800. SIMV-AF — Driger. SIMV-VG —
Ha annapaTtax Dréger u npyrux ¢pupm. Hanomuum, uro AutoFlow — ato
omnuusi, Kotopast npespaiaeT VCV B PRVC, a omuust Volume Guarantee
npespauaetr PCV B PRVC.

['maBHOE — TO, YTO 3TO PEXKUM B KOTOPOM BCE BJIOXM YNPABJISIEMbI I10-/1aB-
JIEHUIO, TIPUHYUTEJIbHBIE BIOXU BBIIOJHSIIOTCSI C MOACTPOMKOMN AJIsl J10-
CTIDKEHMSI 1I€JIEBOTO JIbIXaTebHOT0 00bEMA, & CIOHTAHHBIE BOXU — 3TO
oObryHOe PSV. Hike mpuBefieHa cxeMa CMHXPOHM3ALMK TPUHYAUTEIb-
HbIX U CITIOHTAHHBIX BJJOXOB C [IbIXaTEJIbHOI aKTUBHOCTBIO MALMEHTA.

NPUHYAUTENbHbIN CnoHTaHHble  Baoxu  (PSV) CMHXPOHM3MPOBAHHbIN
BAOX (mandatory) * * ‘ BAOX (synchronized)

frme U U U [

T L \_/ \_/ \_/ 4
OKHO OKHO t
CUHXPOHU3aLUM MHTEPBan CMOHTaHHbIX BAOXOB CUHXPOHM3aLMUM
NPUYHYANTENBHOTO NPUHYAUTENBHOTO
BJOXa BJOXa

B pexxumax SIMV st cMHXpOHM3alMKM NPUHYUTENBHBIX BOXOB C aK-
TUBHOCTBIO MALMEHTA €CTh BPEMEHHbIE OKHA. JTO OKHA CUHXPOHM3ALMN
NPUHYIUTEBHBIX BIOXOB. OKHO OTKPBITO NEPE MOMEHTOM, KOTJIa IPUHY-
JUTENBHBIN BOX JJOJKEH BKIIIOUUTHCS MO-BpEMEHU. B MHTEpBanax Mexxy
OKOHYAHMEM IPUHYUTEIIBHOIO BAOXa M OKHOM CUHXPOHW3ALWN ITPUHY /-
TEJILHOT'O BJIOXA JIEXKUT BPEMEHHOI EPUOJ] CIOHTAaHHbIX BOX0B. Ecam mo-
NIbITKA B/I0XA MALMEHTA MONaJaeT B OKHO CUHXPOHU3ALMHU, TO almnapar Bbl-
MIOJTHUT TPUHYUTENBbHBI CUHXPOHU3MPOBAHHBIA BOX. Ecim maupeHT He
JIENAET MOMBITKY BI0OXa B OKHO CUHXPOHM3ALMK, TO almapar AeJaeT NPUHY-
JUTEIbHBIN BIOX MO-BpeMeHH (time-trigger). Eciu nonbITka Bjoxa nayyeH-
Ta NOMNajiaeT B UHTEPBAJI MEKJTy OKHAMU CUHXPOHU3ALMA NPUHYINTEIbHBIX
B/IOXOB aMMnapar BbIOJIHSET MOJIEP>KKY COHTAHHOTO Boxa (PSV).
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Huxe nana cxema aToro pexkuma rjie npefcTaBieHbl KPUBbIE NABJICHUS,
noTtoka 1 00béMa. B JaHHOM BapuaHTe B IPUHYAUTEIBHBIX BIOXAX TPEY-
rojibHasi (hopMa MOTOKa.

| ecé no- daenenuto - SIMV  (PRVC + PSV) |
CMOHTaHHble BAoOxu PSV

' ' {
ﬁkﬁv\,mﬁv\ (N [\

TR NN N N
Ty t

IV A A A A

B rnase «(CMV) III - 6 Pesxkumbl CMV c¢ fBofiHbIM yripaBiiennem (PRVC,
VG, VC+)» Mbl pa3Oupanu OT 4ero 3aBUCUT (popMa KpUBOI MOTOKA NMPU-
HY/MTENbHBIX BJIOXOB B 3TOM pexkume. Harmomuum, — oT Tpex cocTasiisi-
fomyx: 1) mejieBoro AbIXaTrenbHOro o0beéMa, 2) IIMTEIbHOCTH BOXa, 3)
COCTOSIHMSI pECIIMPATOPHOI CUCTEMBI. BaskHO, UTO B ONpe/ieIEHHBIX Mpefie-
Jlax, yBeJIMYMBast JJIMTEILHOCTD BOXA Mbl MOXKEM JIOCTABJISITh TOT XK€ Jibl-
XaTesbHbI 00BEM NP MeHbLLEM iaBieHnu. Bee HroaHchl B riiaBe «I11-6x».
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Hwxe mana cxema 3Toro pexkuma ryie TpefiCTaBIeHbl KPUBbIE JIaBICHUS
noroka u oobéma. B JTaHHOM BapuaHTe B MPUHYUTENILHBIX BIOXaX Tpa-
neuyeBuiHas opMa noToka.

| ecé no- daeneruo - SIMV (PRVC + PSV) |

CNOHTaHHble BAoxu PSV

=

PEEP

TN N NN
T
A A A AN

Ecim Bbl XOTTE HACTPOUTB 3TOT PEXKMUM TaK, YTOObI IPUHYAUTEIIBHBIE 1
CIMIOHTaHHbIE BJIOXU HE OTJIMYAJIUCH 10 00BEMY 1 110 (POpPMaM BCEX KPUBbIX,
peiictByiiTe Kak B rnase «(IMV) III - 19». 910 npaBoMOYHO, TOCKOJILKY
B 3TOM1 I'J1aB€ MbI UIMEEM JIEJIO C PEKUMOM, B KOTOPOM BCE BJOX!U yIPaB-
JIsieMbl 0-A1aBeHNI0. OCOOEHHOCTD JIMLIb B TOM, YTO B IPUHYAUTENBHBIX
B/IOXAaX amIapaT MEHSET JJaBJICHUE BOXA TaK, YTOObI armapaT JOCTABIISLI
LIEJIEBOM JIbIXaTebHbIN 00bEM. Ha nmpuemax nopcTpoiiku pexxuma 3o Cy-
LIECTBEHHO HE OTPAXKAETCs.

t
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(IMV) 1l - 23 MMV BapuaHT VCV + PSV (knaccwuka)

B sT0ii 1 nocnegyromyx AByX TIUlaBaX Mbl PAacCMaTPUBAEM BAPUAHTHI
MMV Ha annaparax ¢upmbl Driger. Ha anmaparax elisa 600/800 atoT
pexkum HazbiBaeTcst Optional VCV u Flexible VCV. MMV pacumdppoBbi-
BaeTcsa kak Mandatory Minute Volume nepeBoguTcsl Kak «IpUHYAUTENb-
Hasi MUHYTHAs! BEHTUJISIUS» . DTO 3HAYUT, YTO aNnapat BbINOJHSET 3aj1a-
4yy o0ecnevyeHus UeJIeBOro 00bEMa MAUHYTHOM BEHTUIISILMA. DTOT PEXKUM
MCNOJb3yeT cnocol coryiacoBanus BIoxoB IMV. B atom pexxnmMe nauyeHT
OBIIAT caMocTosTeNIbHO B PSV, HO eciin oH He oGecrneuynBaeT LEEBOM
MUHYTHBII OOBEM BEHTWISIMU, TO almnapaT MOMOraeT NalMEeHTy BCTaB-
JIsisl PUHYIUTENbHbIe BAoXxU. KonmyecTBO NMpUHYAUTENbHBIX BIOXOB B
00paTHO¥ 3aBUCUMOCTH OT JIbIXaTeJIbHON aKTUBHOCTH NMayueHTta. Yem ak-
THUBHEE MAlMEHT, TEM MEHbLIE NPUHYAUTENbHbIX BOXOB. BNioTk 10 mou-
Horo otcytctBus. Torqga MMV Heotnamuum ot PSV. W Hao6opor, eciu
MAlMEeHT COBCEM MEePecTal JbIIIATh BCE BAOXM OyIyT MPUHYUTEIbHBIMU,
kak B pexxume CMV-VC. Hacrpoiika pexxuma B /iBa aTana. BHauyane Bpay
noskeH npepcTtasuth yto VIBJI GyzieT B pexkume npunyautensHoi MIBJI.
OH yCTaHaBIMBACT JIbIXaTENIbHBIN O0BEM 1 YaCTOTY JIbIXaHWI UCXOJIs 13
NoTpeOHOCTEel NayyeHTa. ANnapar, yMHOXKMB YaCTOTY Ha JIbIXaTeIbHbIN
00BEM, Y3HAET LIeJIeBOI 00BbEM MUHYTHOI BEHTUIISILIMK. 3aTEM Bpay ycTa-
HABJMBAET MapaMeTphbl BJoxoB PSV u uyBcTBUTEILHOCTD TpUrrepa. Kor-
fa BKItoyaeTcs pexkum MMV nauueHT bt camoctostenbHo B PSV, a
armapat MBJT kaxxpapie 20 ceKyHfi pacCUMThIBaeT 00BEM MUHYTHOH BEH-
T, Ecm manmpeHT He MOXKET OOeCIeunTh 3aKa3aHHbINA (1[eJIeBOI)
MO/ (target minute volume), annapat feaeT NPUHYAUTEIbHbIE BIOXU.

Tpurrepsbl B pexxume MMV . [171s cionTaHHbIX BOXoB B PSV ncnosib-
3yeTcsl TpUrrep nauueHTa (patient-trigger) no-aBjaeHuIo UK MO-MOTOKY .
3aech Hy>KHa HACTpOMKa MOCKOJIbKY W30bITOYHASI YYBCTBUTEJIbHOCTD
NPUBEAET K JIOXKHOMY TPUITUPOBAHUIO, a IPU I'PyOOil HACTPOVIKE anmnapar
He OyJeT 3ameyaTb 4acTb BAOXOB MauyeHTa. Tpurrep assi NpUHyAUTENb-
HbIX BJJOXOB — 3TO amnapaTHbIil Tpurrep (machine-trigger). 3To 3Ha4uUT,
4yTO BCe NpuHyauTesbHble Boxu VCV HauaTel annmapatom UBJI. 91 Bo-
XM BKJIFOYAIOTCS MHTEJVIEKTYalIbHOW NporpamMmont pexkuma MMV. Dro
Tpurrep no-rpedosauuto (trigger-on-demand). Korpa norvka nporpammbl
TpeOyeT ceaTh NPUHYANTENBHBIN BIOX — anmnapar aesaet Baox. [Ipu uc-
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NOJIb30BaHNM 3TOTO PEXKMMA C LIEJBbIO NMOArOTOBKY MALYEHTA K NEPEBOY
Ha CaMOCTOSITEJIbHOE JIbIXaHue (weaning) Mbl PEKOMEH/YeM YUUTbIBATh
HanpspkeHre CO; B KpOBM M UCTIOJIb30BaTh KamHoMeTputo. [TomuuTe, uro
FUNEePBeHTUIIALMS U CHUYKeHue HanpsikeHnst CO, B KpoBU MPUBOUT K YT-
HETEHMIO JIbIXaTeJIbHOrO LeHTpa. [Ipy runepeHTUIALMY NALMEHT He Oy-
IET UHULUMPOBATH BOXU U «3aBUCcHET» B VCV.

Tax BeIrIsUT rpaduka pexxrnma MMV

| nocmosHHbit nomok MMV (VCV + PSV)|
CNoHTaHHble BAoOxu PSV

' ' Y
vev N N (NG

PEEP

- NN N O
7 |
1/~~~ SN

Pestome: DTOT peXXMM HE YyJABIMBAET CUTYalLUIO, KOIJAa yTOMIIEH-
HbI{ MAlUEHT NEePEXOIUT HA YacTOe NOBEPXHOCTHOE fbixaHue (rapid
shallow breathing), eciiu MUHYTHbBII OOBEM BEHTUJSLMU OCTAETCH
Ooblle Yeaes020 00véMa MUHymuou senmuaayuu. Ilpu aTrom OGynet
BEHTUJIMPOBATHCS MPEUMYILIECTBEHHO MEPTBOE IMPOCTPAHCTBO M Ha-
pactath runokcusi. YToobl He IOMYCTUTH 3TOT0, yCTAaHABJIMBAIOT TPEBO-
TM 110 YaCTOTE /IbIXaHUS U IbIXaTeJIbHOMY 00bEMY . [1J1s1 MaMeHToB ¢ no-
BPEKJICHUEM CTBOJIA MO3ra W/WJIA CUHJIPOMOM sleep apnoe 3TOT pexkum
paboTaeT XOpOoIIO W MO3BOJST MAKCUMAJILHO COXPAHUTH CIIOHTAaHHOE
nbixanue. Pexxum MMV BecbMa LEHEH 17151 HeipOpeaHuMalyu.
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IMV) 1Il - 24 MMV-AutoFlow BapuaHT VCV + PSV
(HMcxogaWMN NOTOK)

[lepeo mem kak npucmynums K 3moii 24a8e npo4mume 24dey
«(IMV) Il - 23 MMV sapuarnm VCV + PSV (kaaccuka)»

HazBanne AutoFlow® 3apeructpupoBaHo Kak OpeHji U COOCTBEHHOCTh
¢upmsl Driger.

Huke TekeT u pucyHok u3 riaasbl «111-8».

AutoFlow — 310 onuusi, U3MeHsroLas napameTpbl MPUHYAUTEIbHBIX
B/IOXOB M0-00beMy B pexkumax VC-CMV, IPPV, VC-AC, VC-SIMV,
VC-MMV Ha annaparax VIBJI ¢pupmsr Driger. Ota onuus npespatua-
€T NMPUHY/IUTEJIbHbIE BIOXU C MOCTOSIHHBIM MOTOKOM BO BJIOXU C HUCXO-
psaumm notokoM. Otanune AutoFlow ot npocToro uamenenusi popmbl
MOTOKA B TOM, YTO 3Ta OMLMS OJHOBPEMEHHO C MEPEKITFOUYEHNEM Ha HUC-
XOJIALLLY10 (pOpMy MOTOKA BKITFOUAET aKTUBHBII KJIalaH BbII0Xa. 3a CYET
VCTIOJIb30BaHUST HUCXOMSLLEH (DOPMbI MOTOKA MPU TOM K€ AbIXaTelb-
HOM OOBEME U JUIMTEIILHOCTH BJIOXA CHUKAETCS aBjieHUe. AKTUBHbIN
kianaH Bbioxa (rasa «III - 7») nobinaet komcpopt UBJT u chukaer
pHCK O0apOTpaBMBI.

| CMV-VC —=— CMV-VC-AutoFlow |

PEEP

t

vev VC-AF
[~

S,=S
[s] 77 B

V Vt
V Vi=V,

/_\ /\ t
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Taxk MeHstoTCsl napaMeTpbl U rpauka NpUHYAMTENbHbIX BIoXoB MMV

nocie BkiroueHus onuuu AutoFlow.

NPUHYANTENDBHOIO | BAOXa

p [ MMV-AutoFlow +PSV |
O AN A A
PEEP PSv PSV PSv
[\ N N CMOHTaHHOE AblXaHue t
AN t
BO Bpems

Bce ocranbhblie cBoiicTBa pexkuma MM V-AF He otinuarorcs or MMV,

OIMMCAHHOI'O B npenbmyluel‘?l rjiaBe.
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(IMV) 1l - 25 PC-MMV unu MMV-VG
BapuaHT PCV + PSV

[lepeo mem kax npucmynumos k 2moui 2aaee npouwmume 24a8y «(IMV)
Il - 23 MMV sapuaum VCV + PSV (kaaccuka)»

DTOT BapUAHT PEKMMa €CTh Ha COBPEMEHHBIX anmnapaTtax Driger u no3u-
LUMOHUPYETCS KaK pPe>K1M MPUTOHbIN /17151 HEOHATAJIbHBIX MalueHToB. Ha
anmapatax elisa 600/800 aToT peskum HazbiBaeTcst Optional Bilevel u
Flexible BiLevel. B Flexible BilLevel cnonrannoe geixanne B VS. I'nas-
HBIIl BOMPOC, KaK B 3TOM pEeKUME, I7Ie BCE BOXU YIPaBIIsieMbl MO-/IaB-
JIEHWIO 3aJJa€TCs bIXATEbHbI O0BEM U1 PUHYAUTEIbHBIX BJOXOB U,
KaK annapar y3Haé€T KakoH JOJKEH ObITh LENEBOM MUHYTHbBIA OOBEM
nbixanusi. OTBET: B 3TOM peKMMe MPUHYUTENbHbIE BIOXU C JIBOMHBIM
ynpasienreM Kak B PRVC unu APV. Annapat nposoput MBJI no-nas-
JIEHWIO HO MIPU 3TOM, UCTIOJIb3Ysl CBOI BHYTPEHHUIT MOHUTOP U OOPTOBOI
KOMITBIOTEP TMOIOMPAET TaKoe JIaBJieHHe BI0Xa MPU KOTOPOM OYJIeT Ji0-
CTaBJIEH LIEJIEBO JIbIXaTEJIbHbII 00BEM. DTO 3HAUNUT YTO IPU HACTPONKE
pekrMa Bpay yCTAaHABJIMBAET [bIXaTEIbHbIA O0bEM U YACTOTY JIbIXAHUN
WCXOJI U3 IOTpeOHOCTel nalueHTa. B ocTanbHOM BCsl HACTPOWKA PesKu-
Ma NpOBOAUTCS Kak onucaHo B riase «(IMV) III - 23».

Tak BbITTISIUT Tpadvika MPUHYAUTENBHBIX U CTIOHTAHHBIX BJIOXOB B pe-
xknme PC-MMV.

p MMV-VG + PSV
| (e (N AN [\ [ e
SEEp— PSV PSV PSV

| ] [\ k N C”OHTaﬁoe[ix‘—,\HMe t
T LT

NPUHYONTENBbHOIO | BAOXA

B sTOoM pexkume paboTaeT akTHBHBIN KJlalaH BbIIoXa. JTO MO3BOJISET Ma-
LWIEHTY PEAM30BbIBATh CBOKO [IbIXATEJIBHYIO aKTUBHOCTb HE BCTyNas B
KOH(MKT ¢ anmnapatoM MIBJI. AKTuBHBIN KianaH Bbiioxa (riasa «I1II - 7»)
nosbiaeT Komgopt MBJI u cHukaeT puck 6apoTpaBMbl.
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(IMV) 1l - 26 AutoMode

Ha3BaHue MOXKHO NepeBecTU KaK «aBTOMATUYECKUI pexkum». [aHHbIN
PEKMUM PacCCMOTPUM BMeCTe € ApyruMu Bapuantamu IMV, nockoinbky B
AutoMode MOTryT BBINOJHATBECS PUHYUTENbHBIE U CIIOHTaHHBIE BJIO-
x#u. OCOOEHHOCTBIO SABIISIETCS TO, 4TO AutoMode Mcnob3yeT NpUHLMAI
«nm-unu». Korpa nameHT MHULIMUPYET BAOXHU, anfapaT OCYLIECTBISET
TOJIBKO TIOJJIEP>KKY CIIOHTAHHBIX BJIOXOB U HE JIEJIACT MPUHYUTEIIBLHBIX
B/IOXOB, @ €CJIM MAUMEHT HE MHULMUPYET BIOXHU, alnapar NepeKkIrovaeT-
caB CMV.

AutoMode — 3T0 pekuM, BKITIOYAIOLLMIA B ce0s IBa peKrMa U MPOU3BO-
[SLIMI ABTOMATUYECKOE NMEPEKIOYeHre B 00€ CTOPOHbI B 3aBUCUMOCTH
OT JIbIXaTeJIbHOW aKTMBHOCTH TManueHTa. B oflHOM pexkume Bce BIOXHU
npunyautenbHble (CMV), a Bo BTopoM Bce Boxu crnoHTaHHble (CSV).
Ha annapare Servo-i pupmbl MAQUET BO3MOXXHBI TpH BapuaHTa pe-
>knma AutoMode:

1. «<VCV» <= «VS»

2. «<PCV» <= «PS»

3. «PRVC» <= «VS»
[TepeksroueHust MPOUCXOMST TaK:

Ecau nmayyeHT MCXOAHO MBIIUMT B OJIHOM M3 CIIOHTAHHBLIX PEXUMOB
(«PS» nnmm «VS»), u BO3HMKAET arHo3, Yyepe3 3ajlaHHblil uHTepBa (0T 7
no 12 cex) annapat nepexoguT Ha COOTBETCTBYIOLLMI BapUaHT MPUHY-
mutenbHOM BeHTUIsIK (« VCV», «PCV» i «PRVC»). Jloruka nepe-
KJIFOUYEHUS 3/IECh Ta XK€, YTO U NPU BKIIFOUEHUM onuuu Apnoe ventilation.
Korna ypoBeHb ibIxaTeIbHOM aKTUBHOCTH MAIMEHTa BOCCTAHOBUTCS Ha-
CTOJIbKO, YTO OH CMOXeT MHulmupoBaTh 10 BIOXOB, anmapaTr Servo-i
MPeoCTaBISIeT NAUUEHTY 7 CEKYH/[l, YTOObI nepeiTu B «PS» i «VS» B
COOTBETCTBUM C HACTporiKamu pexkuma AutoMode.

[Tpumep rpacduku AutoMode oGpazoBaHHOro napoi pexkumoB «VCV»
u «VS».
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| Automode VCV<—>VS|

NPYHYAUTENbHbIN

P BAOX (manthOI’y) CMNOHTaHHbIE BAOXWN B peXxunme VS

e R A h—p

nauymeHT
VHUUUnpoBsan MNHTEpBan CNOHTaHHbIX BAOXOB annapar
BAOX Hauan VCV

Hwxe npumep rpacguku AutoMode 06pa3oBaHHOrO Mapoil peXKMMOB
«PCV» u «PS».

| Automode PCV <—>PSV |

P NPUHYAUTENbHbII CMOHTaHHble BOOXW B pexumve PSV
BAOX (mandatory) ‘ ' '

ﬁg\ ( [ [ 5 anHod PV

=4 A4 A\
nauueHT / t
VHULMmpoBan VIHTEPBAJ CMOHTAHHbIX BAOXOB annapar
BAOX Hauan PCV

Hwxe npumep rpacguku AutoMode o06pa3oBaHHOTO Mapoil peXKMMOB
«PRVC» 1 «VS».

[ Automode PRVC < VS |

P NPUHYAUTENbHbII CMOHTaHHble BOOXW B pexume VS
BAOX (mandatory) ’ ‘ '

M { l [ l [ lf—»a””oa PRVC
A\ A\ A\ -

naumeHT v 4 t
MNHALMMPOBAN VHTEpPBa CNOHTaHHbIX BAOXOB annapat
BLOX Hauan PRVC

Hu opun u3 BapuanToB «SIMV» He MoxkeT ObITh BcTpoeH B AutoMode.
D10 3HauuT, 4To AutoMode Ha OTpe3Ke BpeMEHU MEXKy NEepPEeKIIOUEHNU-
SIMM TIO3BOJISIET MALUMEHTY WUJIM TOJBKO CIIOHTAHHBIE BJOXU, WU TOJBKO
NpUHYyUTENbHBIE (mandatory).

AutoMode Ha pa3HbIx Mopelsix annapaToB MIBJI Heckonbko oTinyaroT-
csl, Hanpumep, Ha anmapate Inspiration ¢upmel e-Vent JJIMTENbHOCTD
arnHo3, BKJIFOYAIOUIErO MPUHYAUTEIbHYIO BEHTWIALMIO oT 3 10 60 ce-
KYH/I, a JI7151 IEPEKJIFOYEHUS] C TPUHYIUTEIBLHOTO HA CIIOHTAHHBIN PEXKUM
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noctaToyHo 2 Bpoxa. Ha anmapate Inspiration ecTh yeTblpe BapuaHTa
COYETaHUsl PeXKMMOB Mpu HacTpoiike AutoMode:

1. «VCV» <= «VS»

2. «<PRVC» <= «VS»
3. «<PCV» <= «PS»

4. «<PCV» <= «CPAP»

Ha anmmaparax elisa 600/800 peskumy AutoMode COOTBETCTBYIOT peKu-
Mbl ¢ ab0peBuarypoit «ST» Spontaneous Timed — 310 aHanoru pasHbix
BapuaHToB AutoMode:

1. «BiLevel ST» cootBeTcTBYeT peskumy AutoMode
(PCV <= PSV)

2. «Dynamic BilLevel ST» cooTBeTCTByeT pexknMy
AutoMode (PRVC <->PSV);

3. «Dual BiLevel ST» coorBercTBYyeT peskumy AutoMode
(PRVC <= VS)

Pexxum «AutoMode» B HacTosllee BpeMsl JIOCTYNEH Ha anmnaparax:
Siemens 300A, Servo-i pupmbl MAQUET, Inspiration ¢pupmsbl e-Vent
u anmapatax elisa 600/800 dpupmbl Lowenstein Medical. Dtor pexkxum
NBJI ¢ ycnexoM UCHOJB3yeTCsl y NALMEHTOB C HECTAOUIIBHOM paboTOMN
[bIXaTEJbHOrO LIEHTPA UM NPY MPOOYKAEHUH MOCJIe HAapKOo3a.
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(IMV) 1ll - 27 ASV (Adaptive support ventilation),
a TaK xe AVM, Auto-MVG n iSV

Pexxum ASV (Adaptive support ventilation) B nepeBojie — «AfjanTUBHAs
MOIEP>KMBAIOLIAsT BEHTUIISIMS» ObIT pa3paboTaH M BHEJIPEH HA anmnapa-
tax MBJI ¢pupmbl Hamilton-Medical. [lanHblil peskum moka3aji CBOM 3a-
MeuaTesIbHbIe KaUueCTBa U CErofiHs OJ0OHbIE PEXKUMBI €CTh Ha anmaparax

ApYrux pupM.
AVM (Adaptive ventilation mode) «Bellavista» (IlIBefiapust)

Auto-MVG (Auto-Minute Ventilation Guarantee) «ABeHTa»
Y113 (ExatepunOypr)

iSV (intellectual support ventilation) «3ucnaitn» TpuTon
(ExaTepunOypr)

JIJ1s1 HaC OYEBMIHO, YTO KOHIEMIHUSI 3TUX PEKMMOB 00INAsi, U 3TH pe-
SKMMBI OXOKU, OTHAKO YTBEPXK/IATh, UYTO 3TO OJJUH U TOT XK€ PEKUM IO
Pa3HbIMM Ha3BaHUSIMHU, Mbl He pUcKHeM. OOcyuM oOlpe 4epThl 3TUX
peskuMoB. Bo Bcex Ha3BaHHBIX pexkuUMax Lellb — 3TO obecrneyeHue 00v-
éma munymnou eenmuaayuu. lleneBoir 0ObEM MUHYTHON BEHTUJISILIMU
pacCUMTBHIBAET amnmapaT MCXOMd U3 WjealbHOU macchl Tesa. OCHOBOW
ISl pacyeTa WealbHOI MacChl Tella SIBISIFOTCSI POCT, MO M BO3pACTHAst
KaTeropus naguenTa. [1jis pacyera ONTUMAIILHOTO JIbIXaTEIbHOTO 00b-
€Ma M YacTOThI IbIXaHui UcoJb3yeTcs: ypaBHenue Otis. B ypaBaenue
BKJIFOUYEHBI apaMeTpbl MOHUTOPUHIA COCTOSIHUSI PECIMPATOPHOI CUCTe-
MbI MAlMEHTa: KOMIUIAHC, Pe3UCTAHC U MOCTOSIHHASI BPeMEHU. DTH Ma-
paMeTpbl pacyeTHbIE, annapaT HAMpsSMYy0 U3MEPSIET JIaBJIeHUE, O0bEM 1
notok. Komnerorep anmapara MBJI Ha ocHOBE IMHAMMKM IOTOKA, 1aBJIE-
HUSI U 00bEMA PACCUNTHIBAET KOMIUIAHC M PE3UCTAHC BIOXA U BbIJOXA.
Bce a1 pexkumbl MOCTpOEeHbI Ha crnocode corslacoBaHusi BIoxoB IMV-
PC c ueneBbIM JibIXaTebHbIM OOBEMOM U JIJIsl IPUHYAUTEbHBIX, U JJIS
CTIOHTAHHBIX BJOXOB. Bce BIOXM MHUIIMMPOBAHHbIE MAIMEHTOM BbINOJI-
Hsitotest B PSV, a nasnennem nopepskku (PS) ynpasnsier annapat VIBJI.
Lenb anmapaTa — 3T0 obecneueHue 0OBEMA MUHYMHOL BEHMUAAYUU C
HauboJiee WIAISIIMMK TTapameTpaMu Bioxa. Ecim KonmuecTBo CrioHTaH-
HBIX BJJOXOB HE O0ECMEeUMBAET LEJIEBO OOBEM MUHYTHOI BEHTUIISILIUA TO
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annapar BCTpauBaeT NpuHyauTenbHble BIoxu PCV, B KOTOPBIX JjaBleHne
Y JUIMTENBHOCTD BlioXa 3ajiaeT annapat MBJI.

PestomupyeM 001i€e YePThI ITUX PEKUMOB:

1EJIb — MUHYTHBI OOBEM BEHTUJIISIIUU

croco6 coryracoBanns BnoxoB — IMV-PC

OCHOBa pacyeToB — ypaBHeHue Otis

MOHUTOPUHI COCTOAHUA peCHHpaTOpHOfI CUCTEMBbI TallUEHTA

anmnapat VIBJI ynpaBnisieT u JUTEbHOCTBIO BIOXA U /1aBJIIEHUEM B
PCV u paBnennem (PS) B PSV

e MALMEHTY MPEJOCTABICHA BO3MOXHOCTS JplaTh B PSV, HOo ecim
OH He 00ecrevnBaeT LEJIEeBOH 00b6EéEM MUHYMHOU 6EHMUAAUUL, TO
annapar BCTpauBaeT NpUHYAUTENbHbIE Boxu PCV

J1s TOro, 4ro0bl IeTaIbHO U APrYMEHTUPOBAHHO OOCYKATh CXOACTBA
Y OTJNYMS 3TUX PEXUMOB HY>KHO CPAaBHUTHb KOMIBIOTEPHBIE MPOrpam-
MbI aTuX anmnaparoB MIBJI. Bo3amoxxHO, KOMMEpUYECKME MHTEPECHI (pUpM
Y 3aKOHbI 00 OXpaHe aBTOPCKMX MPaB HE MO3BOJISIT HaM 3TO CieNaTh.Mbl
(aBTOPBI) MMEEM OOJILIION OMBIT UCTIOB30BaHUS pexkuma «ASV» Ha an-
napatax G-5 ¢pupmbl Hamilton-Medical. Ha3Banue pexkuma nosHOCTbIO
He oTpakaeT ero cymHocTu. Llens (target) peskuma «ASV» — obecnieunts
3a/1aHHbIA 00BEM MUHYTHOW BEHTUISILMM (Kak B pexkume «MMV»), Ho He
JIONyCTUTBb Pa3BUTHUSI YACTOTO MOBEPXHOCTHOrO AbixaHus (rapid shallow
breathing). [Inst moCTV>KeHUs1 3TOM 1IEAM anmnapat BbINOJHSIET MPUHYIU-
TeJIbHbIE BJIOXW U MOJIEP>KUBAET CINOHTAHHbIE BIOXM MALMEHTAa, KaK B
pexume «IMV». CooTHOLLIEHNE YKCTIa TIPUHYAUTENBHBIX U CIIOHTAHHBIX
B/IOXOB B pexxrMe «ASV» 3aBUCUT OT IbIXaTeJIbHOW aKTUBHOCTH MallMeH-
Ta. KpoMe Toro, anmapat BbINOIHSET KOPPEKLMIO NapaMeTPOB MPUHY/IU-
TeJILHBIX W CIOHTAHHBIX BIOXOB OT Boxa K Boxy (Dual Control Breath-
to-Breath), kak B pesxkumax «PRVC» u «VS». To ecTb anmapar MeHsieT
YPOBEHb [ABJIEHUS] MOIEPKKU TaK, YTOObI BO BPEMS KaXK/JOTrO BIOXA J10-
CTaBJISITh LISJICBOU [bIXaTe/IbHbIN O0BEM.

Jloruka ynpasnenusi B pexkume «ASV» peniaer Jige 3ajiauu:
1) obecneunBaeT LEJIEeBON 00BEM MUHYTHON BEHTUIISILIUY;
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2) HaXOOUT ONTUMAJILHBIN JIbIXATENbHbIA OOBEM U YACTOTY JIbIXAHUH ISt
JAHHOTO MalEeHTa.

JIns kaxkaoro o0béMa MUHYTHOM BEHTWJISILMM CYILLIECTBYET OINpPEETIeH-
HbIil HA0Op COYETAHUI JbIXATENbHOr0 00bEMA U YacTOThI AbixaHuii. Ha
NPUBEICHHOM HIKE rpadpuKe MoKa3aHa 3aBUCUMOCTb JIbIXATEIbHOTO 00b-
€Ma OT YacTOThI JIbIXaHWIA IPU MUHYTHOI BEHTUJISILIUY CEMb JIUTPOB.

2000 MUHYTHbIN OOBbEM

1500

1000+ <~ 7 n/MuH

500+

Vt mn (abixaTenbHbli 06bem)

T T T
0 20 40 60

yacToTa fbIxaHui B MuHyTy (f)

M306bITOYHBIN JIbIXaTENIbHBII 00BEM MOKET ObITh TPAaBMUPYHOIIUM (haK-
TOPOM, OCOOEHHO JJIs1 MOBPEXKAEHHBIX JIEKUX, a HEJJOCTATOYHbIN JbIXa-
TeJIbHbIN1 00BEM NMPUBEAET K NPENMYLIECTBEHHON BEHTUIISILIMM MEPTBOTO
npoctpancTBa. COOTBETCTBEHHO, IS 3aIaHHOIO O0BEMA MUHYMHOU 6€H-
MUAAUUY C MATIEHBKUM OblXameabHbiM 005éMmoMm OYIET CBSI3aHa BHICOKAsT
YacTOTa IbIXaHUH, a C GOJIBIINM JIbIXaTeIbHbIM 00bEMOM — Masasi 4acToTa
nbixanuil. Kpome Toro, npu yBenm4eHnn 4acTOThI IbIXaHUI YMEHBILIAETCS
Bpemsi Bbiioxa. CKOPOCTh 8bi00Xxa ONpPENeNsieTCs ynpyrocTho (elastance)
[IbIXaTEeJILHOM CUCTEMbl M CONPOTUBJIEHMEM (resistance) JbIXaTeIbHbIX
nyteii. Armapar VIBJI B pexxumMe «ASV» BbIOMpaeT 4acTOTy JAbIXaHUN
TakMM 00pa3oM, YTOOBI 3a BpPeMs BbIJJOXA MALMEHT yCneBaa OCBOOOIUTh
JIETKME 7Tl CAEAYIOLLETO BAOXA.

AnmnapaT pacCUMTHIBACT KOMIUIAHC M PE3UCTAHC, AHAIM3UPYS XapaKTe-
PUCTHKM U3MEHEHMI NMOTOKa M JIaBJIeHHs Ha BJIOXE M Ha Bblloxe. B ka-
YECTBE IMPOMEKYTOUYHBIX T[OKa3aTesend fJIsi pacyeToB HCIOJIb3YeTCs
Time constant (mocrosiHHasi BpeMeHu BbIoxa mimm CRexp) m Dynamic
Characteristic (nnHammnueckasi xapakrepuctuka, CD, npyroe Ha3sBaHue —
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IMHAMUYECKUI KoMIutaiHe). [TogpoOHO 00 3TX napamerpax, Bol npouim
B NIEPBOIi YaCTU KHUTH.

Korna Bpau craBut 3aauy annapaty st UBJI B pexkume «ASV», anmna-
paT npejJiaraet Takou rpauk.

2000— LienieBO MUHYTHBIV 06bEM
3 <—7 n/MuH uenb
)
'S 1500 + rexywwmin
B Aonyctumble
£ rpaHnybl
o
=
£ 1000+
©
X
el
=
2 500
s

0 T T T
0 20 40 60
yacToTa AbixaHuii B MUHYTY (f)

OnTumanibHOEe CoYeTaHHUe JbIXaTebHOro 00bEMa M YaCTOThI JAbIXaHUM
0003HayaeTcsl B BUJEe Kpy>KKa-muiueHu. PeanbHas cutyaumst 0003HaueHa
kpectoMm. Ecim anmapary ypaercs nposoguth MIBJI B pacueTHbIX mapa-
MeTpax, KpecT MOoNajiaeT B 1eb. B Buje npssMoyrosibHuKa anmapat 000-
3HAYAET JIOMYCTUMbIE TPAHULbI YACTOTHI U JbIXATEIBHOIO 00bEMA. Y po-
BEHb JIABJICHUS TMOJJIEP>KKM almapaT pacCUMTHIBAECT, CPaBHUBAs OOBEM
COCTOSIBIIETOCS BJIOXA C LIEJIEBbIM JIbIXaTeIbHbIM 00BEMOM (target tidal
volume). LleneBoil pIXaTeabHbIi O0BEM — 3TO YACTHOE OT JIEJIEHUS MU-
HYTHOIO 00bEMa BEHTUJISALIMY HA ONTUMAJIbHYIO YaCTOTY JIbIXAHWUN.

[Tpencrasum cebe padory annapara VIBJI B pexxume «ASV».

1. Ecim UBJI HaunHaeTcs y nauyeHTa ¢ yTHETEHHOM [IbIXaTEIbHOM aKTUB-
HOCTBIO, peskuM OyzieT noxoxk Ha «PRVC» wnm, nunaye ropopsi — Dual
Control Breath-to-Breath-Pressure-Limited, Time-Cycled Ventilation.
['maBHOE OTAMUYME B TOM, YTO amnapary 3ajiaH He LEJIeBON AbIXaTellb-
HbIIl OOBEM UM YaCTOTA [IbIXaHWUI, 4 MUHYTHbI OOBEM BEHTWIISILIMM, IPU
9TOM ONTHUMAJIbHYIO YacCTOTY /IbIXaHWI anmapar HaxopuT cam. B jmaH-
HoM ciyyae narrepH MBJI DC-CMV.

2. Korpa y nmaupeHTa HauMHaeT BOCCTAHABIIMBATLCS /IbIXAaTeJIbHAs AKTUB-
HOCTb, pexkuM MoxoxK Ha «DC-IMV». [Ipu 3TOM NpuHyUTEIBHBIE BO-
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xu BbmoJHst0TCS B «PRVC» (Dual Control Breath-to-Breath-Pressure-
Limited, Time-Cycled Ventilation), a crnonTanHbie B «VS» (Dual
Control Breath-to-Breath-Pressure-Limited, Flow-Cycled Ventilation).
Teneps narrepn MIBJI DC-IMV. HecmoTpsi Ha M3MeHeHue naTTepHa
NBJI, annapat CTpeMUTCSI COXPaHSITh MUHYTHBII OOBbEM BEHTUJISILIMU U
ONTUMAJIbHYIO YaCTOTY JbIXaHUI.

3. Korga gpixarenbHasi aKTUBHOCTh BOCCTAHOBUJIACH HACTOJILKO, UTO Ma-
UUEHT VHULMKAPYET HOPMAJIbHOE KOJMYECTBO BJIOXOB pexXuM «ASV»
cTaHOBUTCS MOX0X Ha «VS» (Dual Control Breath-to-Breath-Pressure-
Limited, Flow-Cycled Ventilation). ITarrepn BJI mensierca na DC-
CSV. Annapar MBJI npopiomzkaet nojepkuBaTh MUHYTHbBI O0BEM
BEHTWISIUMY ¥ ONTUMAJIbHYIO YacTOTY AbIXxaHuil. OTanuue ot «VS» Ha
JIAaHHOM 3Tare B TOM, YTO annapar Ha OCHOBE MOCTOSIHHON OLIEHKU pe-
CNMPATOPHON MEXAHWKHU U [IbIXaTeJIbHOW aKTUBHOCTY TAI[UEHTAa TOCIIe-
JI0BATEJIbHO YMEHBILIAET PECIMPATOPHYIO MOJIEPKKY U FOTOBUT Maly-
eHTa K npekpatuenuto MBJI.

Hwxe Mbl npuBoM cxeMy u3MeHeHuil rpacpuku pexkuma ASV no mepe
TOTO KakK Yy MalyeHTa BOCCTAHABIIMBACTCSI CIOHTAHHOE JIbIXAHME .

[ Adaptive Support Ventilation (ASV) |
p @ PC-CMV BCE BHOOXM MNPUHYAUTENbHbIE
t
@ PC-IMV CMoHTaHHble  Baoxu  (PSV) NPUHYANTENIbHbIV
p BAOX
f f f
f f
MPVHYAUTENbHbIN . . . t
BAOX
b @ PSV BCe BMOXW CroHTaHHble (PSV)
f f f f f
{
M v v \% v v

4. Ecan Ha mr060M 3Tane OTMevaeTcst OTpUliaTeNIbHas IMHAMUKA COCTOSI-
HUS1 PECIIMPATOPHON MEXAHUKU WJIM YTHETEHUE JJbIXATEJIbHOW aKTUBHO-
CTH, pexkuM «ASV» yBeInuMBaeT pecnupaToOpHYIO NOJJICPKKY .



266 UACTbIIL Kpueble o6beMa gaBneHust U notoka pasHbix pexumos UBJ1

[Tpu Bkmoyenun pexkuma ASV Bpau ycTaHaBIMBAeT Clieflylollue napa-
METPBIL:

POCT, MOJI M KaTErOpuIo NMayeHTa (B3pOocCiblil; peOEHOK; MITaIeHel)
9 KUCIOpofia B IbIXaTeILHON CMECU

PEEP

TUI U YYBCTBUTEJHHOCTb TpUTTEpa

CKOpOCTb HapacTaHus noroka (P pamm) B Muimucekyspax (50-200)

ETS (4yBCTBUTENBHOCTH TPUITEPA BBIIOXA) B % OT max MOTOKa BOXa
JIJIs1 CHOHTAHHBIX BJOXOB

1eJIeBON 00bEM MUHYTHOM BEHTWISIIMKM B % OT pacueTHOro (Jjrana3oH
oT 25% mo 250%)

Jn151 cioHTaHHbIX BAOXOB B ASV anmapat no-yMOTYaHUIO yCTaHABIIMBAET
ETS 25%, a piurenbHOCTh NPUHYAUTENBHBIX BIOXOB BbIOMPAET UCXOMS
n3 pacyeroB. [JaBneHue offHO JJIst BCeX BAOXOB. [JJIMTENBHOCTb CIIOHTAH-
HOT'O BJIOXa ¥ MIPUHYUTEILHOTO MOT'YT OTJIMYATHCS.

|Adaptive Support Ventilation (ASV) |

NPUHYAUTENbHBIA  CMOHTaHHble BAoxu PSV NPVHYANTENbHBIN
BOOX

| |
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Mensist ETS Bpau MoxkeT 100MThCSI OMHAKOBOI JITTUTETLHOCTU CIIOHTAH-
HBIX Y MPUHYIUTEILHBIX BIOXOB, KaK MOKa3aHO HA CXEME HITKE.

[ Adaptive Support Ventilation (ASV) |

NPUHYAUTENbHbIN CrOHTaHHble BROXu PSV NPVIHYAUTENbHbIN
P| BAOX | i BA?X

PCv PSV PSV PCv
PEEP

I NN |
A
LA AN N N

[TorpoGHO 0 nepekroueHnr Ha BbIoX B pexknume PSV u o ETS B rnase
«(PSV) III-10».

Bpau mMozkeT BHOCUTH TIOMPABKU B LIENEBON OOBEM MUHYTHOW BEHTUIISI-
. Ecim Beioupaem 100% annapat nposogut MBJI ¢ pacuetHoit Benu-
yuHou. Ecaim GyzieT BbIOpaHo MHOe 3HaveHue, anmnapat npoBoaut MBJI ¢
00BEMOM MUHYTHO! BEHTWISILIMK BLIOPAHHBIM BPAUOM.

[Tpu ocBOEHMU BO3MOKHOCTEl peskuma «ASV» Mbl peKOMEHIyeM MOTpo-
60BaTh €ro y BbI3/IOPABIMBAIOLMX MALKUEHTOB, KOTOPBIX y>Ke Nopa nepe-
BOJIUTh HAa CaMOCTOsITeIbHOE /ibIXxaHue. [Tpu aToMm 1esneBoit 00bEM MUHY T-
HOW BEHTWJISILIMU HY>KHO BbIcTaBUTh MeHee 100% ot pacueTHoro. ¥Ycnex
OKpbUIUT Bac.
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BmecTo pestome npuBOjM JIOCTIOBHYIO LIMTATy 13 «PyKoBO/ICTBA MOJTH30-
BaTeJIsl Ha PyCCKOM si3blke» K anmnapaTy Hamilton Galileo Gold:

«Bonpekn BO3MOXKHBIM OKUaHUSIM «ASV» He UCKIToYaeT HeoOXOJu-

MOCTb Bpaya Wi KiauHugpcta. OfgHako pexkum «ASV» MUHUMU3UPYET

paboTy Mo TPYI0OEMKOI HACTPONKe W nepeHacTpoiike anmapata. Cam mno

cebe pexkum «ASV» He NPUHMMAET KJIMHUYECKUX pelleHuil. «ASV» Bbl-

MOJIHSIET KOMaH/y Bpaua, 3a[JaHHYIO B CAaMOM OOLLIEM BUJIE, U TOJILKO Bpay

MO2KET U3MEHUTH KOMaHly . 9Ta KOMaH/Ia MOKET ObITh CXEMAaTUYHO Mpefi-

CTaBJICHA B CIIEMIYIOIEM BUJIE, T7ieé MOAU(PHUUMPYEMbIE YaCTH BbIIEJIECHbI

>KUPHBIM LIPATOM:

* MOJJICPXKUBATH YCTAHOBJIEHHYIO 3apaHee MUHYTHYIO BeHTHIISILMIO,

o TPUHUMATH B PACUYET CIIOHTAHHOE JIbIXAHKE,

e TPEOTBPALIATH TAXUAIHO3,

« npeporBpawate ABTOPEEP,

e MPEIOTBPALLATH U30BITOUHYIO BEHTWISIUMIO MEPTBOIO MPOCTPAHCTBA,

o 00ECrnevnTh MOJHOLEHHYIO BEHTWISILIMIO TIPU alTHO3 WJIU CJ1a00M JIbIXa-
TEJILHOM YCWINH,

e Tepe/iaBaTh yNpaBJIEHUE MALMEHTY MPU JOCTATOYHOM [IbIXaTEIbHON aK-
TUBHOCTH,

e U TpPU 3TOM HE MOJHUMATDH JABJICHUE IJIATO BbIlLIE YPOBHS (BepXHem
rpanunb! gasjaenust munyc 10 cm H>O)»

P.S. Ham Obu1 nipejiocTaBieH Jijist KIMHAYECKUX MCTIbITaHui anmnapat bei-
nasucta 950. Mbl He HauWM pa3nuuuil Mmexnay pexkumom AVM (Adaptive
ventilation mode) na BennaBucte u ASV nHa 'amunbron-Menukai. Ilo
JIAHHBIM HALLEH pa3BEKU 3TU PEXKUMBbI CO3[JaHbl OJJHON IPYNIION POrpaM-
mucToB. Ha Ha B3rusin naTepdeiic anmapara bemmasucra 950 ogqun 13
CaMbIX yIOOHBIX U MOHSATHBIX. OYeHb YeTKast, KpacuBasi U UHTYUTUBHO MO-
HaTHas rpacuka. «Touch screen». Ectb Tpu nopra USB st KoMmyHMKa-
MU U ChEMa MH(OPMALUK, €CTh (PYHKLMS «print-screen» ¢ COXpaHeHUEM
Ha OOBIUHYIO «(IAMIKY» . MOXKHO JIaKe MOIK/IIOUUTD «MBILIKY>» .
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P.P.S. Ha anmaparax MBJI Zisline MV200/M V300, ecth pyHKIImS ajar-
Tauy MO]JI, (MuHYyTHOTO 00BEMA JibIXaHus) B pexkume iSV. Cokpaiién-
HOE Ha3BaHue «AanT.MV». DTy onuuio BKIH0YAET WK OTKJIFOYAET Bpay,
He npepbiBas VIBJI B 3aBUCMMOCTH OT KJIMHUYECKMX 33/a4. ABTOpPbI-pa3-
paboTYMKKM MCXOAAT M3 TOro, 4yro npu pacuere penesoro MOJI Bpau
MOXET OIMOAThCS U HEJOOLEHNUTh NOTpeOHOCTHU mauueHTta. [TpuunHoi
3MU30IMYECKUX TMOBBILIEHNI METa00JMYECKUX MOTPEeOHOCTEN B YBEINU-
yeHnn MOJI MOryT ObITH HE TOJIBKO 3MU30/bl TUIIEPTEPMUM, HO IPYTHE
COOBITHUS, HATPUMEP, MPOOY>KAECHUE, JIIOObIE MEIULMHCKUE MPOLENYPbl
(xyi3ma, uabekuuu, ymbiBanue, JIPK, maccaxk, u T. n.). Korga npu
Hepoctatke MO/I, maumeHT yBeJMYMBaeT YacTOTY JAbIXaHWS, anmapar
HE CHIDKAeT 00beM BJOXa U pa3pellaeT nauueHty yseanuusatb MO/,
Ecnm yacToTa ibIXaHusl BCE PAaBHO YBEJIMYMBAETCS IO 25 BJOXOB B MUHY-
Ty, AITOPUATM IIJIAaBHO YBEJIMYMBAET [IbIXaTEJbHbI 00beM 1O 12 MII/KT.
Ecnu e yacToTa fibIxaHusi He CHIKaeTcs U 1oXoauT 10 30 BIOXOB B MU-
HyTYy, TO anmnapaT VIBJI BbijaeT npegynpexxaeHmue 0 TOM 4TO, ajrOpuTM
HE CIpaBJISIETCS C CUTyauyen 1 TpeOyeTcsl BMelaTeIbcTBO Bpava. [Ipu
BKIItoueHnM (pyHkumu «ajgantauust MOJl», 3ajjaHHbI BpadyOM YPOBEHb,
CTAHOBUTCS HIDKHEN rpannueit ynepxanuss MO/I, BepxHss rpanuna 3a-
BUCUT OT YaCTOTbI CIIOHTAHHOT'O JIbIXaHUsl MALMEHTA, HO JIMMUTUPOBAHA
abcomoTHbIM 3HaueHuem 200%.

Hcnonb3oBanue nanHon pyHKUMM obseryaercs: TeM, uyro anmapat MBJI
Zisline MV200/MV300 Bcerpa nmeeT BCTPOSHHBII KarmHorpad TJIaBHO-
ro NOTOKA WJIM BCTPOEHHbII MeTabosorpad (Hempsimasi KaJlopuMeTpus),
KOTOpbI OLeHUBaeT noTpedaenue kucaopopa (VO:2) u npopyKuuto yrie-
kucnotel (VCO,).

[Tpouecc ucnonb3zoBanus Metabosorpacga B amnapate KBJI Zisline
MV200/MV300 UCKITHOUYUTENBHO MPOCT U HE TPEOYET JOMOIHUTELHBIX
IATYMKOB U IOPOTUX PACXOJHBIX MATEPUATIOB.

Bo Bcex caywasx ¢ynkumsi «agantaupss MOJl» BKIHOYaeTCsi TOJBKO
BPYUHYIO BpauoOM, KHOIMKOW PACIOJIOKEHHOI B CTPOKE PelaKTUPOBAHUS
napametpos NBJI.

MeTtabonorpad — 3T0 JONOJHUTEIbHAS OMUMS K 0a30BOM KOMIUIEKTALN.
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(IMV) 1ll - 28 Pexxum ALPV
ApanTnBHas npotekTuBHasa BeHTUnNAUus (Adaptive
Lung Protection Ventilation)

ALPV — 370 uHTes/eKTyalbHbIl pexkrM C O0OpaTHOH CBsi3blo. Pexkum
ALPV npencrasnen Ha anmapatax BT «elisa-600» u «elisa-800» dupmbl
Lowenstein Medical GmbH & Co. o pemaembiv 3aauam, ALPV noxox
Ha pexxum ASV. B ALPV 3apaércsi 1ieneBoii 00bEM MUHYTHOM BEHTUJISILIAN
(MO[T) no upeansHoi Macce Tena (IBW), koTopast paccudTbIBaeTcs 1o po-
cty naupenra. LeneBoit MO/, Bblpakaembiii B % ot uaeanbHoro MO/,
MO>KHO aJIaliTUPOBATh K PA3JIMUHBIM KJIMHUYECKUM COCTOsIHUSIM. Peskum pa-
6oTaeT no-maBiieHnto. Bee crioATandble Bnoxu BbmonHsroTcs B PSV. Korpa
KOJIMYECTBO CIIOHTAHHBIX BIOXOB HENOCTATOYHO JIjIsl 0OeCIeUeHUS LIEIeBO-
ro MO/I, anmapaTt BbInosHsieT npunyaurensHblie sroxu B PCV. Korpa na-
upeHT obecnieunBaeT 1eseBoid MOJI 3a CYET COHTaHHBIX BOXOB, annapar
He JieNaeT npuHyauTesbHble Bioxu. ALPV B otimmuuu ot ASV, fis pacueta
nbIxaresbHoro oobéma (J10) He ucnonsiyet popmyity Otuca. [1O annmapar
yCTaHaBJIMBAET HAa OCHOBE peKoMeHiauuii o npotekTrsHoi VIBJI. [1ns obe-
cnevyenus [10 uHCnMpaTopHOE JJaBJIeHe HACTPAUBAETCsl KAk BO BCEX COBpe-
MEHHBIX PEXXMMax C JBOKHBIM ynpasiieHueM. [Ipr BbICOKOIT yacToTe JibIxa-
Huii 1 Masiom 1O, MOJI MoXKeT COOTBETCTBOBATh LIEJIEBOMY, HO KAUueCTBO
NBJI cTpajaet n3-3a NpeUMyLLECTBEHHOW BEHTWIISIAN MEPTBOIO IIPOCTPaH-
ctBa. Kommbrorep anmapara BbISBISET 3Ty MPOOJIEMY ¥ BHOCUT MONPABKY B
napameTpbl IBJ1. ¥YBenuuBaeTcst jaBieHne nojjieps>kKKu JJist KaxKoro BlIo-
xa, B peayJibrare J10 yBeIMunBaeTcs, a YaCTOTa CHUXKAETCSI.

B pexkume ALPV Bpau MozkeT ycTaHoBUTS 1iesieBoe 3HaueHre PCO, Ha Bbl-
JI0X€, 1 TOIJJA anmapaT MCIOJb3YeT [aHHble KAMHOMETPUM ISl KOPPEKLU
napamMeTpoB BEHTUISILMK. [I71s1 3TOro MOXKeT ObITh yBenuueH % LEeIeBoro
MO]I no oTHOLIEHMTIO K UieanbHOMY (pacueTHomy) MO/I.

Bo uzbexanne aBTo-PEEP iUTenbHOCTD BlIOXa PEryJIMpPYeTCsl HA OCHOBE
nocTostHHOM BpemenH Bbinoxa (RC Bbif.).

[To mMepe Toro, Kak COCTOSIHME MALMEHTA YJIYYIIAEeTCsl, U aKTUBHOCTD /Ibl-
XaTeJIbHOI MYCKYJIaTypbl YBEJIMUMBACTCS], alNapaT CHUXKAET JIaBJIeHUE MOfI-
nepkku Broxa (PS). Takum o6pazom, nmpoucxoiut 6e30macHOe CHUKEHUE
PeCnpaTOpHON MOIEPKKM, ¥ MOArOTOBKA MalMEHTa K MEepPexojly Ha camo-
CTOSITEJIBHOE JIbIXaHME (anmnapaTHblii weaning).
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(IMV) 1ll - 29 «IntelliVent-ASV»
Cambin uHTennekTyanbHbIn pexum UBJI

B 2011 ropy cpenyn «vHTenekTynbHbIX pexkumos MBJI» nosiBuicst Ho-
BbIil peskuM «IntelliVent-ASV» ot ¢upmbl Hamilton-medical. Ha ceron-
Hs1 3TO camblil yMHbII U3 Bcex pexkxumoB MIBJI. Orot pexxum VIBJI npen-
craByieH Ha Ha anmapaTax MIBJI Hamilton S-1 1 MoxeT ObITb ycTaHOBJIEH
Ha anmapaT Hamilton G-5 kak IonoyHUTeIbHAS OTILIKSI.

Ha3BaHI/Ie PEKMMa, BO-TICPBLIX NOYCPKUBACT €I'0 BLICOKYIO MHTCJIJICKTY -
AJIbHOCTH, a BO—BTOPBIX yKa3bIBaeT, YTO 3TOT pe>KI/IM HOCTPOCH Ha OCHOBE
«ASV».

«IntelliVent-ASV» — 3T0 pexkuMm BEHTWJISIIIUM, B KOTOPOM Bpay CTa-
BUT amnmnapaTy OJJHOBPEMEHHO TpM 3ajauH (targets), BO-NEepPBbIX, KaK U B
«ASV» obecneueHue 1es1eBoro 00béMa MUHYTHOW BEHTUJISIUUU TIPU JIFO-
OO0M ypOBHE JIbIXaTeJIbHOI aKTUBHOCTH MalMEHTAa, BO-BTOPBIX MOJIepKa-
Hue E+CO; B 3a/IaHHBbIX TPAHULAX, & B-TPETHUX MOJJIEPKAHME HACBIILIE-
HUSI TEMOIJIOOMHA KUCJIOPOOM, MO IaHHBIM MyJbcokcumeTpuu (S,0,),
He HUXKe 1eneBoro yposHsi. [Ipu aToMm, Kak u B pexkume «ASV» annapat
00ecreynBaeT ONTUMAIBHOE COOTHOILIEHME 4YacTOThI BIOXOB M JbIXa-
TEJILHOrO 00beMa /I yMEHbLIEHHUs] paboThI [AbIXaHKs y AHHOTO Nally-
€HTA C YYETOM COCTOSIHUSI €T0 JIErOUHOI MeXaHuKu. COOTHOILIIEHWEe YuC-
Jla IPUHYUTENbHBIX M CIIOHTaHHBIX BIOXOB pexkum «IntelliVentASV»
YCTAHABJIMBAET B 3aBUCUMOCTHU OT JIbIXaTEJIbHON aKTUBHOCTHU MAaUEHTA
(kak B «ASV»). AnmapaT BbINOJHSIET KOPPEKLMIO MapamMeTpoB Mpu-
HYJMTEJbHBIX W CIIOHTAHHBLIX BIOXOB OT Bioxa K BAoxy (Dual Control
Breath-to-Breath), kak B pexxumax «PRVC» u «VS» u «ASV». To ectb
annapaTr MEeHsIeT YPOBEHb JaBJICHUsI MOJIEPKKHU TaK, YTOObI BO BpeMs
Ka’KJI0ro B/IOXa [OCTABIIATH LIEJIEBOM [bIXaTEbHbIA O0BEM.

3apaum (targets), kotopsie pemaet «IntelliVent-ASV» npu UBJI.

1. HeneBoit MunyTHbIN 00beM BeHTHIIsIMU (MO]T)
2. Nopnepzkanune ErCO, B 3alaHHBIX IrpaHnALax
3. Iopnepxkanue S,O, He HIKE 1IETIEBOTO YPOBHSI

U, camoe 3ameuaTtenibHOe TO, uTO B «IntelliVent-ASV» nomHocThIO coxpa-
HsIETCS IbIXaTeJbHasi aKTUBHOCTL namuenTa. Ecnm coctosinne GonLHOro
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YJIYUILIAETCs, U OH peam3yeT 00Jiee aKTUBHbBIE BIOXU, TO IABJIEHUAE MOJI-
NIEP>KKU CHUXKAETCS, — NPOUCXOUT TPEHUPOBKA AbIXAaTEIbHON MYCKYJIa-
Typbl. IIpn ocabaeHUM CIIOHTAHHOTO JIbIXaHUs! anmapaTHasi MOJIEP>KKa
YBEJIMYMBAETCSI M 00ECNIEYNBAETCS LEJIEBOM MUHYTHBIM OOBbEM BEHTWJIS-
1y Oe3 NepeyTOMIIEHNS TALMEHTa.

[IpuHuune! ynpasneHus. 3a OCHOBY B3SIT pexkuM «ASV», moatomy Lie-
JIEBOW MUHYTHbII OOBbEM BEHTWISILIMU PACCUUTBLIBAECTCS UCXOMS U3 Hjie-
aJIbHOM MAacChl TeJa, B OCHOBE pacyeTa JIEKUT POCT MauueHTa. Bemod-
HUB pacyeT annapar «3HaeT» LEeJeBOi 00bEM MUHYTHOIN BeHTHsiuun. Ha
9TOM 3Tane HacTpoviku pexxuma VIBJI, Bpau MOXeT BHOCUTBH NONPABKY
B yenesoii MO/I B nponieHTax OT pacyeTHON BEJIMYMHbI MUHYTHOW BEH-
TUsMU. COOTHOILIEHUE NPUHYUTENLHBIX U CIIOHTAHHBIX BIOXOB OIpe-
NICJISIFOTCS [IbIXaTEJIbHOWM aKTUBHOCTBIO MauueHTa. [{aBneHue nopiep>kku
BJIOXA 3aJIa€TCsl MO NMPUHILMITY «MUHUMAJILHO I0CTATOYHOrO». Ha ocHoBe
MOHUTOPUHIAa MEXAHUKHU JIbIXaHWUS anmnapaT BbIOMPAET TaKOe COOTHOLLE-
HUE YaCTOTbI BOXOB U /IbIXaTeJLHOr0 00bema, Npyu KOTOPOM padoTa Jibl-
xaHus OyneT MuHuMasibHOM. Anmapat MIBJI nmeeT BCTpOEHHbIE MyJIbCOK-
cuMeTp U KanHomeTp. MH(opmanus, nojyyaemasi ¢ 3TUX NMpruOOpPOB, HE
TOJILKO BBIBOJJUTCSI HA IMCIVIEN anmapara, HO U UCTIOJIb3YeTCsl YIPaBJIsito-
MMM [TPOrPaMMaMU JIJ1s1 BHECEHUSI MOMPABOK B napameTpbl VIBJI B pexxu-
Mme «IntelliVent-ASV».

Ynpasnenne MUHYTHO#M BeHTH IsIMen. OCHOBaHO Ha MH(pOpMaL|H, T10-
ayyaemoii ¢ kanHomerpuueckoro gatuuka (ErCO.) mHTErprpoBaHHOro
B /IbIXaTEJIbHbII KOHTYP NPOKCUMAJIBHO K MALMEHTY BOIM3u oT Y-00pas-
HOro TpoiHuka. 1o JaHHBIM KalmHOMETpPUM anmnapaT BHOCUT MONPAaBKU B
BEJIMYMHY JIaBJIEHUs BIOXa [ JocTibkeHus uesnesoro MO/ B rpanuiax
mexgy 70 u 200 mL/KgPBW/min. (PBW — predicted body weight, upe-
albHbIA Bec Tena) [TonpaBku JaBieHNs MOIEPKKU BHOCATCS] MEXK]TY BJIO-
xami (breath-by-breath). [Ipu cTangapTHOI HACTPOIKE LENEBbIE MPAHMULIbI
ErCO, naxopsitcs mexxay 35 u 41 mm Hg y naccuBHbIX mayyeHToB. ITOT
«kopupiop» neneBoro ErCO, mosker 6biTh m3MeHeH «IntelliVent-ASV»
Cambiit uHTENNEK Ty anbHb pexxum VIBJI §3.24 Bpayom B 3aBUCUMOCTH OT
KJIMHAYECKON 3ajaur. BO3MOKHO BbICTAaBUTH liejieBble 3HaueHnss ErCO,
KaK B 30HE€ YMEPEHHOI1 TUIOKAITHUM, TAK U CMECTUTB B 30HY JIOIyCTUMOI
TUNEPKAIHUM.
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Hepapxusa ynpasasiiomux nporpamm. 1o tex nop noka ErCO, naxo-
JUTCS B IIPEfieNax LENeBbIX IpaHul, armmapar nposoput MBI, cnepys
ynpasJysitoleit joruke pexkuma ASV: «O6ecneunts penesoit MOJT on-
Tumu3upyst cootHotenue 1O u Y]l B COOTBETCTBUM C pecnupaTOpHOI
MeXaHUKOH JJAHHOTO natueHTa» . Lleab u cMbic ontuMuzanmm B «ASV» B
TOM, 4TOObI HalTU Takoe 3pekTrBHOE cooTHoweHue [10 u Y1, npu ko-
TopoMm padoTa abixaHuss (WOB) munumansha. Korpa nokaszarens ErCO,
BBIXOUT 32 IPEANACAHHbIE TPAHULIbI, ANNAPAT BHOCUT MONPABKU B Mapa-
MmeTpbl IBJI. Eciin ErCO; npeBbIlaeT 1eseBble 3Ha4eHusl, annapar yBe-
JIMYMBAET JABJICHHE BJIOXA, TAKAM OOPA30M, YBEJIMUMBasi OOBEM MUHYT-
HOW BeHTWJISILMK 1 yeuimBast anmuMuHauuio CO». Ecm ErCO, onyckaetcs
HIDKE LIENIEBBIX 3HAYEHWIA, annapaT YMEHbUIAET JIaBICHUE BJOXA, TAaKUM
o6pazom, camkasi MOJI u 3ameyisist armvuHanmio COs.

Ynpasnenue okcureHanmei. Pabora sToil ympaBisitOILel Mporpam-
Mbl OCHOBaHa Ha MH(OpMaLMH, MOJTy4aeMOl C MyJIbCOKCUMETPUYECKOTr0
naturka (S,02). B ocHOBY pa3paboTKu 3TO¥ NpOrpamMMbl MOJIOXKEHbI Pe-
3yabTaThl uccaenoBanust ARDS Network 2000 rona [N Engl J Med 2000;
342:1301-1308]* DTa ynpapasitoiasi mporpaMMa nodMpaeT ONTUMATb-
Hoe cooTHouleHne FiO; (%0, dppakuuu B gpixarenbHoi cmecn) u PEEP
ABTOMATUYECKH, YTOObI ofiepkuBath S,0, B rpanunax ot 93 no 97%.

FiO2 03|04|04(05|05|06|07|07(07|08|09|09]0,9 1
PEEP | 5 5 8 8 10|10 |10 [ 12 | 14 | 14 | 14 | 16 | 18 | 18-24

[Tporpamma npuxrMaeT perenue 06 maMeHenun FiO, u PEEP ucxons
m3pekomenpaiuii  cootHoienust FiOo/PEEP ony6mmkoBanabix  ARDS
Clinical Trials Network [N Engl J Med 2004; 351:327-336] .**

*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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[Tporpamma anmapata AeficTBYeT NOLIArOBO: NMPU HEOOXOMMOCTH MOBbI-
cuth Sp0, BHavasie Ha ofuH mar nosbimaercs FiO,, a caemyronmii mar
— 970 nosblieHre PEEP. Eciy JOCTUTHY T BBICOKUI yPOBEHb HACBILLIEHUS
reMOrJIo0MHA KHUCIIOPOJIOM NMPOrpaMMa «UIrpaeT Ha MOHMXKEHHe» B 00paT-
HOM TOpsiKE: NMEPBbIA 1ar Bcerga cHukenne FiO,, a BTOpoil CHIKeHne
PEEP.

ITpu ymepennom cHkennn S,0», FiO, yBemmnuusaetrcst Ha 10% ot wuc-
nosb3yeMoi BeqmunHbl Kaxsple 30 cekyny, a PEEP yBenuuuBaercs Ha
1 cm H,O kaxppie 6 munyT. B peskume «IntelliVent-ASV» MoxkeT ObITb
aKTUBMPOBAH aBTOMATUYECKWIl peKpPyTMEHT-MaHeBp. PellieHue o BKIto-
YEeHUM NPOrpaMMbl aBTOMATUYECKOrO PEKPyTMEHTA MPUHUMAET Bpay Ha-
ctpauBatomii pexkuM «IntelliVent-ASV». [Iporpamma aBToMaTnyeckoro
peKpyTMEHTa cpabaTbIBaeT, Korja annapary 3a cuet nosbliieHus PEEP
ynaetcst yBenmuuThb Sp0,, Kaxble 12 MUHYT anmapat BbIOJIHSET MOTbeM
naByieHus B ibIxaTenbHbIX MyTsx 10 40 cm H,O Ha 20 cekyHpn. OcobeH-
HOCTBIO JJAHHOT'O PEKPYTMEHT-MaHEBpa SIBJISIETCS TO, YTO HE MPEeKpaLAeT
paboTaTh aKTUMBHBIN KJanaH BbIAOXa. JTO 3allMIIAeT MalueHTa oT 6a-
POTpPaBMBbI.

Korpa S0, gocturaeT ueneBoro 3HauyeHus!, anmnapar HauMHaeT CHUXKATh
FiO; u PEEP. «IntelliVent-ASV» opueHTHpyeTcsl Ha «KOHUEMLMUIO MOJI-
IEP>KaHKUsl OTKPBITHIX JIETKUX», COIJIACHO KOTOPO# CHayana CHUXKAETCs
FiO,, a yxe notom, npu coxpaHeHun mnpuemieMoro S,0,, CHIKAeTCs
PEEP. IIporpamma camkenust FiO, u PEEP pieicteyer Tak: FiO, cHika-
eTcst Ha 5% OT UMEIOILIErocs YpOBHsI Kax/yto MUHYTY , a PEEP cHizkaeTcs
Ha lcm H,O kaxppie 6 munyT. Ecoiv B XOfie BBINOJIHEHNSI IPOrPaMMbI CHU-
>kenns Fi0, u PEEP ymeHnb1mTCst HachbliieHre KpoBu KUCa0poaoM (S,0z)
anmnapat BHOBb HauHeT nosbiiath FiO, u PEEP.

ITepeBony nmammenTa Ha camocTosiTelibHOe AbIxaHue (Weaning): Bpau
MOXET BbIOpaTh CTPATETMIO BUHMHTA, KOTOPasi YCKOPsIET CHUYXKEHUE JIaB-
nenust nogiepkku (PS) B ToM ciyyae ecnm mauueHT 3To XOpoLlo nepe-
HOCUT. ABTOMaTHUeCKasl (anmapaTHasi) NONbITKA BUHUHTA (weaningtrial)
Oy/IeT BKJIIOUATLCSI, €CJIM COCTOSTHUE TAlMeHTa YJIOBJIETBOPSIET ONpefe-
JICHHOMY Ha0Opy KpPUTEPUEB YCTAHABIMBAEMbIX BPAYOM IMPU HACTPOMKE
nporpamMMmbl. B TOM cilydae eciv maiyeHT roToB K Mepexoy Ha caMoCTO-
SITeJTbHOE JIbIXaHWe BUHMHT 3aBEPILACTCS YCTIEXOM, a €CJI B XOJIe CHUKe-
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HUSl PECIIMPATOPHON MOJIEPXKKM MALMEHT OKA3bIBAETCS HE B COCTOSIHUM
00ecneunTh LEeNeBoi 00beM MUHYTHOW BEHTWIISILIMM, IPOrPaMMa BUHMHIA
npepbiBaeTcsi U Bo3oOHOBseTcst VIBJIc napamerpamu nopep>kku, ooe-
cneunBaroimmu 1esieBoit MOJI. B o6oux ciyyasix anmapat BbIIaeT cO00-
LIEHNE Ha JJUCILIEE.

Buecenue nonpasok B nporpammy «IntelliVent-ASV»
«IntelliVent-ASV» no3BossieT Bpauy npu HaCTPONKE BbIOPATH KJIMHUAYE-
CKYIO XapaKTEepUCTUKY MAlMEHTa U3 YEThIPEX MpeJiaraéMbIX: «HOpMallb-
Hble Jierkue», «ARDS», «XpoHuyeckasi runepkanHus», «MOBpeX/eHne
Mo3ra». s KaxKaoi KJIMHUYECKON XapaKTEPUCTUKU LEJIEBbIE TPAHULIbI
3HaueHuit 1t ErCO; u S;O, onpepeneHs! U 3aaHbl B IPOrpamMMe aBTO-
MaTU4YeCKOro BUHMHI'A, HO PU HEOOXOAMMOCTHU BPAYOM MOT'YT BHOCUTbBCS
W3MEHEHNS [JIs1 KAaXK/I0r0 KOHKPETHOTO MALMEHTA.

be3onacHocTb. [Ins oGecneyenust 6€30MaCHOCTH MAaUMEHTA B TEX CIIy-
yasix, korja curHail ¢ gatuukoB ErCO, u S;0, oTcyTCTBYET Wi 1I0X0
onpefessieTcs, ynpaslsitollasi IporpaMma nepexoput B «ASV» 1 BKIIt0-
yaeT curHaja TpeBoru. ABromarmyeckuii Bo3BpaT B «IntelliVent-ASV»
BBINOJIHAETCS, KOra Npo0sieMa YCTpaHEeHa U ammnapaT MOoJIyyaeT YeTKue
curHainbl ¢ jaTaukoB ErCO, u S;0,. Kpome Toro FiO, aBTomaTtnyecku
cpasy yeemmuusaetcs 10 100% ecmu S0, Huke 85%.

ITpn akTuBaumm pexxuma «IntelliVent-ASV» anmapart paccunThIBaeT U Bbl-
BOJWUT HA JUCIUIEH MOKAa3aTejlb, XapaKTEPU3YIOIIMI reMOAMHAMUYECKUI
CTaTyC MauyeHTa. JTOT MoKas3aTeslb HasbiBaeTcsi CepredHO-JIerouHbIin
uHpekc, no-anrymiicku — Heart Lung Index (HLI). HLI paccuuTkiBaeTcs
Ha OCHOBE aHaJI13a Bapyallui aMIUIUTY/IbI yJIbCOBOI BOJIHbI OJTy4aeMOM
C IyJIb,COKCUMETPUUECKOrO JaTuiKa. B OCHOBY pacyeTra Ioso>KeH TOT XKe
NPUHUMI YTO U NPU pacyeTe MoKa3aTessi BapuaOebHOCTU IyJIbCOBOIO
nasneHus (pulse pressure variation) Mo aMIIMTY/IE TyJIbCOBOI BOJIHbI IPU
reMOAVHAMUYECKOM MOHMTOPHHIE. COMOCTABIISISI AABJIEHUE B AbIXATENb-
HbIX myTsiX, BeunHy PEEP u 3nauenne HLI «IntelliVent-ASV» onpepe-
JsieT MakcuMasbHoe 6e3omnacHoe PEEP 1 He J1onmycKaeT ero npeBbILEeHNs.
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Pestome: «IntelliVent-ASV» — ato pexxum MBJI paGoraroumit no npus-
uuny oobpaTtHoi cBsizu (closed-loop ventilation). «IntelliVent-ASV»
HENpPEPLIBHO BHOCUT TMONPABKM B NapaMeTpbl BEHTUJISILAM HA OCHOBE
moHutopuara ErCO, u S,0,. O4eBUAHO, YTO BbIIETUTH [JIs KaXJI0ro
nauyeHTa KBaauUUMPOBAHHOIO CHELMAINCTA, KOTOPbI Obl KPYIJo-
CYTOYHO BHOCWJI ONTUMU3UpYoLMe nonpasku B napametpbl MIBJI He-
BO3MOXHO. DTy 3ajauy pewaeT Komnbtotep annapara MBJI ucnons3y-
IOLIMI MHTEJUIeKTyalbHy nporpammy «IntelliVent-ASV». [To cBoum
BO3MOXKHOCTsIM «IntelliVent-ASV» BBIXOIUT alieKO 32 paMKH HAIIUX
npeacTasiaeHuit o pexkume MBJI. 910 1 BbIOOp Hanmy4dmx napaMeTpoB
BEHTWJISILMA, M 00€CNIEYeHNE OKCUTEHALN, ! YCUJIEHNE PECTTUPATOPHON
MOJIEPXKKHU, KOTJ]a 3TO HY>KHO, ! 6€30M1aCHOE CHUYKEHHUE PECTTUPATOPHON
MOJJIEPXKKHU, CPa3y, KaK TOJILKO 3TO CTAHOBUTCS] BOBMOXKHbBIM, U BBINOJI-
HEHUE MOMBITKM BUHMHIA C HEMENJIEHHBbIM NEPEXOA0OM Ha 0e30MacHbIN
YPOBEHb MOJJIEP>KKH, KOIrja MALMEHT HE CIpaBIISIETCsl C HAarpy3Kou, u
MaKCHAMaJbHasl BO3MOXKHOCTD IS TTAMEHTA COXPAHATh U TPEHUPOBATh
CIOHTaHHOE fibIxaHue. [1o KOIMYecTBy M CIOXKHOCTHU PelaeMbIX 3aj1ady,
Ha cerofus «IntelliVent-ASV» camblil MHTEJUIEKTYaJbHbIN U3 BCEX «HH-
TEJUIEKTYJIbHbIX pexkumoB MBJT»
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OnTuMmmnsauma Hactpouku pexxuma UBJ1 no KpmBbLIM NoToka

DT0 — HebobIIoe pe3toMe. Mbl pa3MeliiaeM ero 371ech il TOro, YToObI
BbI He yrycTuiim oueHb BasKHBIN 1 TIOJIE3HBII TIPUEM HACTPOMKH PeskuMa
NBJI.

Onrrmmsaumto HacTpoiiku pexkuma MIBJI no kpuBbIM IOTOKA Mbl 00CY K-
nam Bo BTopoi yactu B maBax : «II-6», «II-7», «II-13», u B 607bI1IMH-
CTBE NPE/bITYIIMX IT1aB TPETHEN YACTU 3TOM KHUTH.

[Ton onTumm3anyert Mbl MOHMMAaeM JIOCTHKeHHME KoMdopTa maiyeHTa,
CHIKEHUe pucka nospeskaeHus jgerkux npu UBJI u cunxponuzanuio pa-
OOTHI anmapara ¢ JIbIXaHleM MalyeHTa.

TTouemy umenro no kpuevim nomoxa?

B orimune oT 0O6bEMa U JaBleHUs, KOTOPBIE SIBJISIOTCS NapameTpaMu
CTaTUYeCKUMU (0OBEM — 3TO Mepa NMPOCTPAHCTBA, A JABJIEHAE — 3TO CUJIA
NPWIOKEHHAsl K eIMHULE TUIOLIA[M), MOTOK — 3TO CKOPOCTb W3MEHEHMsI
00bEMa. To ecTh MOTOK MOKa3aresb AuHAMUYeCKuii. Kpome Toro notok
— 3TO BEKTOP, OH UMEET HalpaBJeHHe U Ha rpaukax BUJHO Ky/la OH Ha-
NpaBlieH, B MauMeHTa Wik u3. IMEHHO MOTOK XapakTepu3yeT JUHAMUKY
BJIOXA U BbIIOXA.

nOBTopVIM rmaBHoe:

[MOTOK — 3TO CKOPOCTb U3MEHeHMs 0bbEMa F=V/t

Mnowaab Nnoa KPMBOWM NOTOKA — 3TO 00bEM V=Fxt

CpaBHeHue rpaukoB NOTOKA IBYX BIOXOB MO3BOJISIET HAM CPa3y YBUJIETh
OTJINYMS 3TUX BIOXOB WJIM UX UIEHTUYHOCTb.

Fpa(l)I/IK IMOTOKaA OAHOI'0 BJOXa MO3BOJIIET HAM CYJIUTb HACKOJIBKO HaHHbIﬁ
BJJOX IO CBOUM CBONCTBaAM HpI/I6JII/DKaCTC$I K €CTECTBEHHOMY CIIOHTAHHO-
MY JIbIXaHUIO.

B pexxumax rpynnel IMV opueHTHpysich N0 rpacgukam MoToka Mbl MO-
>keM HactpouTh MBJI Tak, 4TO NpuHYAUTEbHbIE U CIIOHTAHHbIE BIOXU
He OyayT oTiMyaThbest Apyr ot apyra. Hu no o0bEMy, HM MO JIaBJIEHUIO,
HU 10 JFIUTENBHOCTU. B TEX KIMHUYECKMX CUTyalMsIX, KOr[a Mbl XOTUM
HacTpouthb MBJI no-piaBneHuto u npu 3ToM UCNosib30BaTh MUHUMAJILHOE 1
JIOCTATOYHOE IABJIEHUE BOXA Mbl CMOTPUM Ha KpuBble noToka. Ecim npu
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B/IOXE KpMBasi NOTOKA HE IOCTUraeT N30JIMHUMA MOKHO CHIKATh JIABJICHUE
1 YBEJIMYMBATh IJIUTEILHOCTD Boxa. Ho ecim K KOHIly Blioxa KpuBast 1o-
TOKA Ha U30JIMHUU, TO YBEIIMYECHUE [ITTUTEJILHOCTH BIOXA YKE HE IIPUBEJET
K YBEJIMUYEHHUIO JIbIXaTEJIbHOTO 00BEMA.

AcuHxpoHuu nauyenTa v annapata VIBJI yanie Bcero BUHbI Ha KpUBBIX
noroka. [Ipexye Bcero — aTo aCMHXPOHNM CBSI3aHHBIE C HEJIOCTATOYHbIM
MOTOKOM B Hayajle BJOXa, KOIJ]a MALMEHT MbITAETCSl BIOXHYTb OOJblle
yeMm eMy Ja€T anmapatr. AHTJIMACKUIA TEPMUH «BO3MTYIIHBIA TOJOM» «air
hunger». ACHHXpPOHNM CBSI3aHHBIE C W30BITOYHBIM WM HEJOCTATOYHBIM
BpPEMEHEM BJI0Xa XOPOLLO BU/IHbI Ha rpadpKax NoToka. BaykHO oleHuBaTh
BBIJIOX MO KPUBBIM NMOTOKA. Eca npu BbIjoxe KprBasi MOTOKA HE IOXO/IUT
10 U30JIMHUY — 3TO NMPU3HAK HETOJIHOLEHHOTO BbIIOXa Y (pOPMUPOBaHUS
autoPEEP.

B sT0i01 riaBe Mbl yMbILLUIEHHO He 1aéM uiumoctpauuid. Ecim Bel xoporo
ycBoWIM Marepuain npejpinyipx rinas 111 yactv npu ytennm storo pesto-
Me y Bac o/KHBI BO3HMKATh OTYETMBbIE 00pa3bl KpUBBIX NOoTOKa. Ecim
3TOr0 He MPOUCXO/UT, Mbl peKoMeHyeM Bam nepeunrtats riasbl: «111-3»,
«III-10», «III-19», «III-21». IMeeT cMbIca B34Th KapaHaall U JJUCTOK Oy-
Maru 1 NopucoBaTh KpUBbIE.

YTOoObI COBCEM HAJIEXKHO YCBOUTH MaTepuall 3TOWl KHUIHU, Mbl HACTOS-
TEJIbHO PEKOMEH/lyeM Bam ycTaHOBUTH Ha CBOM KOMIIBIOTEP JIEKTPOH-
HbI cumyngTop anmaparta MBJI.

Onu ecTb Ha opuLMaNbHBIX caiiTax (upM [Iperep www.draegr.com u
I'amunbron-Menukan www.hamilton-medical.com

OTHU CUMYJISITOPBI TO3BONIAT Bam, He TOpoOISICh, 3a YalllKoil apOMaTHOTO
yasi MOJIEJIMPOBATh Pa3HbIE COCTOSIHUSI PECITMPATOPHON CUCTEMBI Naly-
€HTa 1 Mpo0OoBaTh pa3Hble HaCTPoKKU pexxumos MBJI.
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YTto 3HaumT (BiLevel) nepen HazBaHueM rnaBbl?

B rnaBax nop o6umm 3uakoM (BiLevel) mbi pacckaskem o peskumax MBJI,
00eCTeYMBAFOIIMX BO3MOXKHOCTE CIIOHTAHHOTO JIbIXaHMST TIOOYEPETHO Ha
JIByX YPOBHSIX MOCTOSIHHOTO JIaBJICHUS B JIbIXaTEJIbHBIX MyTsIX. Jmu pe-
HCUMBL 04eHb NOX0X)CU Opy2 Ha Opyza. B Ha3BaHWM eCTh BHYTpEHHEe
NPOTHBOPEYNE: €CIIM JIaBJIeHHEe B JIbIXATeJbHBIX MyTSIX MOCTOSIHHOE, 110
OMpefIeICHHIO, OHO JIOJIZKHO TIOJIEP>KUBATLCSI HA OfTHOM ypoBHe. [TpoTu-
BOpeune pazperiaeT BpeMsi. [Ipr HacTpoiike 3THX PeKIMMOB 3a/JA0TCSI JIBA
YPOBHSI TIOCTOSIHHOTO JIaBJICHUS 1 JIBA MOCJIE/IOBATEIIHHO YePe/TyOIIMXCS
BpPEMEHHbIX MHTepBaia. PeskuMbl, ONMCaHHbIE B 3TOM pasfielie KHUTM, OT-
JIMYAFOTCS JIPYT OT JIpyra:

1. CoOTHOLLIEHNEM ITTUTEILHOCTY MHTEPBAJIOB, KOTTIa UCTIOJIb3YETCs BEpX-
HU Y HI>KHUAW YPOBHH JIaBJIEHMS.

2. CreneHbto MOIeP>KKKM CIOHTAHHOTO JIbIXaHWs TTAlMeHTA.

3. Hamuumewm cunxponusanuu padotsl anmnapata MIBJI ¢ ipixatenbHON ak-
TUBHOCTBIO MAIEHTA.

BIPAP n BiPAP, nnu noyemy Tak MHOro HasBaHUM
ABYXYPOBHEBbIX PEXUMOB?

[ToMuMO TPUHUMMUANBHBIX OTJAMYMA 3TUX PEKMMOB, Ha KOJMYECTBO
Ha3BaHUI MOB/MsIA OpEHIoBasi MOJUTUKA (PUPM-NIPOM3BOJIMTENIEN ammna-
paroB MIBJI. ®upma «Respironics», cneupansupyroascs Ha BbITyCKe
anmapartoB Jyisi HewHBasuBHOW VIBJI st gomariHero ucnosib3oBaHus,
3apeructpupoBana Ha3Banue pexxuma MBJI «BiPAP» («Bilevel positive
airway pressure»). [1o cymectBy «BiPAP» 310 «PSV» ¢ PEEP. Oco6en-
HOCThIO «BiPAP» oT chupmbl «Respironics» siBsieTcst yHUKaIbHAsI CUCTe-
Ma TpUTTepa U NepeKIItoUeHus! ¢ BIoxa Ha BbioX. EcTecTBeHHO, npesicTa-
BUTEJIM (PUPMBI 3apErMCTPUPOBAIA ABTOPCTBO HA CBOKO BEJIMKOJIEHHYIO
pa3paboTKy. B aT0 ke Bpems ¢upma Dréger yxxe npecrasisiia Ha MU-
poBoM pbiHKe ammnapaTbl IBJI cepun «Evita» OCHallleHHbIE PE>KMMOM
«BIPAP» («Biphasic positive airway pressure»). B pesynbrare, pupma
Driéger Toxe 3aperucTprpoBaja npaBa Ha CBO€ Ha3BaHue pexkuma. [Tocne
3TOro OcTalbHble (hrupMbI-ponsBopuTean annapatos MBJI Bbimyckaror
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Ha MUPOBOI1 PbIHOK /IBYXYPOBHEBbIE PE>KMMBI 110/] pa3HbIMU HA3BAHUSIMU.
OO61KM AOCTOSIHUEM OCTalach TOJILKO ab0peBuaTypa «APRV» («Airway
pressure release ventilation»).

UcTtopusa sonpoca: «BIPAP» n «<APRV»

«BIPAP». Ilepoe omucanne pexuma «BIPAP» («Biphasic positive
airway pressure»), Kak pexkuMa VIBJI Ha ocHOBe NepeKIItoUueHnst MeXy
neyms ypoBHsimu CPAP cpienano npodeccopom H.Benzer 81988 ropy, a
c1989 ropga pupma Driger BbimyckaeT annapatbl MIBJI cepun «Evitax,
OCHallLleHHbIe 3TUM peskuMoM. Ha3panue peskuma «BIPAP» siBnsiercs 3a-
PErMcTpUpPOBaHHON TOProBoil Mapkou ¢upMel Dréiger. I'naBHoil 3aiaueit
Ppa3pabOTUYMKOB 3TOrO0 peKMMa ObUIO COXPAHEHUE CIOHTAHHOM [IbIXa-
TEJILHON aKTUBHOCTH nauueHta Ha BJI u ajanTrauust paboTel anmapara
K TalyeHTy 6e3 UCNosb30BaHus cefauyu. B pesynbraTte ObLI CO3/laH pe-
>kum VIBJI, koTopbiit MoxkHO onucath kak PC-CMV (Pressure controlled
continuous mandatory ventilation) ¢ BO3MOXHOCTbIO CIIOHTAHHOT'O JIbIXa-
HUSl B TEUEHUE BCETO [IbIXaTEJILHOTO LMKJIA.

«APRV». C 1987 ropia my0mKyrOTCs pe3yJIbTaThl UCIIOJIL30BaHUS HOBO-
ro pexxuma IBJT «<APRV» («Airway pressure release ventilation»). tu
pa6oTh! BbimosaHeHb! J.Downs 1 M.Stock B CIIIA B copipyskecTBe ¢ eBpo-
nerickoii rpynnoii H.Benzer. Llenbto paGoThbl ObIJIO COXPAaHUTH JOCTOMH-
CTBa PEXKUMOB C Y/UIMHEeHHO# a3oii Broxa («IR-PCV»), ynyums ajan-
Tauuio padotsl annapara MBJI k maupenty. To ecTb, npu npuMeHeHnn
«APRV» ynaércsi ynepkuBaTh JErKUe NMalEHTa B MAKCUMAJIBHO «OT-
KPbITOM» COCTOSIHMM 0€3 ucnouib3oBanus cefauyn. Kak v npu coznanum
pexkuma «BIPAP», KiTtOYOM K peLIeHUIo 3TOH 3a1auu ObIJIO COXPaHEHUE
CIIOHTAHHOM [IbIXaTeJIbHOW akTMBHOCTH y mauueHta Ha VIBJI. B Hacros-
uiee BpeMst BIOJIHe KoppekTHoe onpefesienne «APRV» — ato «IR-PCV»
(«Inverse Ratio Pressure Control Ventilation») ¢ BO3MOKHOCTBIO CIOH-
TAHHOTO JIbIXaHUsl B TEUEHNE BCETO /IbIXAaTENBHOIO LIMKJIA.

Ecnu cpaBuuth «BIPAP» 1 «APRV» Mbl BUIUM I'JTaBHOE OTJMYME B JIU-
TEJLHOCTH (pa3 BEPXHEro U HIKHEro fiaBieHuil. «kAPRV» — 310 BapuaHt
«BIPAP» ¢ cootromenrem mmrensHocTu hazsl CPAP high k gnurens-
HocTH a3l CPAP low 1:1 u Gonblie.
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MmeHa AByXypOBHEBbLIX PEXUMOB:

1) umena, npuHajiexanye pupmam:
1.1 «Biphasic positive airway pressure» («BIPAP») Driger
1.2 «Duo-PAP» Hamilton-Medical
1.3 «<ARPV/ Biphasic» Viasys Avea
1.4 «BiVENT» «Bi-vent» MAQUET Servo-s, Servo-i
1.5 «Bilevel» Puritan Bennett 840
1.6 «<SPAP» E-Vent Inspiration LS

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



282 UYACTbIIL Kpueble o6beMa gaBneHust U notoka pasHbix pexumos UBJ1

(BiLevel) lll - 30 BIPAP ot ¢pupmbl Drager

TanHa wnmeHu: BIPAP pacumdposbiBacTcst kKak Biphasic positive
airway pressure U NepeBOJUTCS Kak JIBYyX(ha3HOE MOJIOKUTETBHOE JIaBJie-
HUE B JIbIXaTeNIbHBIX MyTsx. [IpoucxomuT yepeoBanre a3bl BEICOKOTO
JIABJICHUSI B IbIXaTEJbHBIX My TsX C (ha30il HU3KOTO JIABJICHMS.

OnpeaeneHne NOHATUA: B pykosojcTBax ot (rpmbl Driger 00bIMHO
JIAOTCSI Cpa3y /iBa ONPENEIICHYS:

1. «<BIPAP» — 3TO peXuM CIIOHTAHHON BEHTWISIIMM HA JIBYX YPOBHSIX
CPAP c nepexiroueHreM ¢ OTHOrO YPOBHsI 1ABJIEHUS HA JIPyroil yepes
3a/1aHHbIE BPDEMEHHbIEC UHTEPBAJIbI.

2. «BIPAP» — 310 «Pressure control ventilation» ¢ BO3BMOKHOCTBIO CITOH-
TAHHOTI'O AbIXaHUS B TECUECHUE BCETO NbIXAaTEJILHOI'O IUKJIA. NuabiMu CJIO-
BaMU — CIIOHTAHHOE [IbIXaHKE, COBMEILIEHHOE CO CTaHJAPTHbIM PEXKU-
MOM «PCV».

Haunewm ¢ nepsoro onpepenenus, B raase «III - 9» mbl nogpo6HO paccmo-
Tpenu pexxuM crioHTanHor VIBJT «CPAP», KoTOpbIil Ha naHesm ynpasiie-
HUs anmapaToB yacTo obo3HauvaeTcsi <PEEP/CPAP».

B HacTosee Bpems CylecTByeT HECKOJIbKO MOIM(pUKaLMiA IBY Xy POBHE-

P

BBIX PEXKMMOB, HO OOLIMM SIBJISIETCS TO, YTO 3a/iaHbl iBa ypoBHsi (level) mo-
CTOSIHHOTO JJaBJIeHus1: BepXHUil ypoBeHb (P high) n nvoknuii (P low), u Ba
BpeMeHHbIX uHTepBana (¢pasbl) (time high u time low). [Ipyroe HazBaHue
BPEMEHHBIX MHTEPBAJIOB — inspiratory time u expiratory time.

Hcnonb3oBaHne TepMUHA «inspiratory time» B KaueCTBE Ha3BaHUs (pa3bl
«time high» 1 «expiratory time» BMecTO «time low» MHOrMX cOMBaeT ¢
TOJIKY , TOCKOJIbKY BO BpeMsi KaxKJ10i1 (pa3bl MOXKET COCTOSITHCSI HECKOIIb-
KO CaMOCTOSITEJIbHBIX BIOXOB M BbIJOXOB. MbI CUMTaeM TEPMUHbI «time
high» n «time low» Hambosee KOPpPEeKTHbIMM, OJJHAKO, MPOCUM ObITh
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| nBa yposHa CPAP n aBa BpemeHHbIX HTepBana B BIPAP |

- I Phigh}- ;- - —- - = —- - - - - - -
- |ap § : :

1 1 @ ' i 0

Tiow Thigh a Tiow T Thigh T Tiow i Thigh

FOTOBBIMU K TOMY, YTO MHOT'ME aBTOPbI UCMOJB3YIOT «inspiratory time»
u «expiratory time». HekoTopble (pupMbI-NpOM3BOAUTEINN [IJ1s1 HA3BAHUS
HIDKHEro ypoBHs ucnodb3ytoT «PEEP/CPAP». Bmecro «Phigh» moxkeTt
obITb «PEEPhigh», a BMecTo «Plow», «<PEEPlow». Ha cBoiicTBa pexkuma
3TO, KOHEUHO, HE BIIMSIET.

[Tocne Toro kak ycranosneHsl Ba ypoBHss PEEP/CPAP u nana Bpemen-
Hasi pa30MBKa peKuUM Ha rpayKe JaBJICHUs BbITVISUT TaK:

P 7 , _  |[ucxopmbiit npumep |

‘< > . > < > i > < i :

Tiow Thigh Tiow Thigh Tiow ) Thigh

AP — 3T0O pa3HOCTb MEK/1y BEPXHUM U HUKHUM YPOBHSIMU flaBieHust. Kak
MbI yke 00bsicHsu B ri1ase «II1 - 9», ot yposHst CPAP 3aBucut oobém 3a-
TMTOJTHEHNSI JIETKUX TTOCJIe 0OBIYHOTO Bbioxa. [l uemoseka 6e3 IBJI — 310
®OE (FRC). ITpu UBJI - ato EELV (End-Expiratory Lung Volume) 00b-
&M 3arnoJyiHeHus1 KOHUA Bbioxa. Ecim paccmaTpuBaTh Nepexof] C HUXKHETo
YPOBHSI Ha BEpXHUI KaK anmnapaTHblii BIOX, & NEPEXOf] C BEPXHETO YPOBHS
Ha HUKHUN KaK BbIIOX, TO AP — 3T0 JJaBlieHre BOXa, KOTOPOe OnpefessieT
BEJIMUMHY JIbIXaTeIbHOrO 00bEMa. Bee IByXypOBHEBbIE pesKMbl paboTa-
10T C aKTHBHBIM KJIANAHOM BbIJIOXa U YIIPABISIEMbIM IOTOKOM. DTO MO3BO-
JISIeT MAlMEeHTy OecrpensiTCTBEHHO COBEPIIATH JIbIXaTelbHbIE IBUXKCHUS
Ha JITOOOM YPOBHE JlaBjieHHs 0e3 KOH(IIMKTA ¢ padoToi annapata VIBJI.

Bpaq MOXKET MCHATH COOTHOIICHUE U JUIUTEJIbHOCTH BPEMEHHBIX UHTEP-
BaJIOB IJIs1 BEPXHEI'O Y HU2KHET'O YPOBHSA HaBJICHI/IfI.
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Hwxe, npumep Nel, B KOTOpoM BpeMEHHOI MHTEPBAJI HA BEPXHEM YPOBHE
COKPAILIEH MO 110 CPABHEHUIO C UCXOJIHBIM.

o
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< N

Tiow ‘Thigh Tiow

<
<

Tiow ‘Thigh © Tiow ‘Thigh

[Tpumep Ne2, B HeM BpeMEHHOI MHTEpBaJl Ha HUXKHEM YPOBHE COKpallleH
MO CPABHEHUIO C UCXOHBIM.

Thigh ~ Tiow  Thigh  Tiow  Thigh  Tiow

B 31X npumMepax jaBneHre Ha 000MX YPOBHSIX HE MeHs10Ch. B 1By XypoB-
HEBbIX PEeXKMMaX Bpay MOXKET HEe3aBUCUMO MEHSITb YPOBEHb BEPXHEro U
HIDKHETO JIABJICHMSI .

B npuBogumom Hrke npumepe Ne3, mokas3aHoO Kak MeHsieTcsl rpaduK npu
CHIDKEHMM BEPXHEro ypoBHs jjaBiieHusl. AP (laBjieHre BIoXa) TOXKEe CHU-
JKaeTcs.

o|  [EmEe) 7] | oF

Tiow 7 Thigh Tiow Thigh V Tiow Thigh
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Caenytowmii npumep Ne4: BepxHUil YpOBEHb JIaBJI€HUSI MOBBILLEH, HUX-
HUI YPOBEHb He MeHsICs. AP (JlaBJieHH e BI0Xa) TOXKE MOBBICUIIOCH.

. | | @

R | e
| .

Tiow Thigh B Tiow B Thigh B Tiow i Thigh

[Tpumep NS nemoHcTpupyeT Kak MeHsieTcsl Tpacvka NpH MOBbILLEHUN
HIKHero yposHsi fasieHusi (PEEP/CPAP) u Hen3smMeHHOM ypoBHE BepX-

Hero nmaBnenus. AP (paBiieHue Boxa) CHU3WIOCH. Y Benmumiioch EELV
(FRC, ®OE).

Tiow Thigh . Tiow Thigh .~ Tiow . Thigh

[Tpumep Neb oIHOBpEMEHHO MOBBILLIEHO BEpXHEE 1 HUYKHEE JIaBJIeHUE Ha
OMHAKOBYIO BesmunHy. AP (1aBjieHre Bioxa) He N3MEHWJIOCh. Y BeJINYu-
Jgock EELV (FRC, ®OE).

P Nl | | ®
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CMHXpOHI/I3aL|,I/IFI nepexoanoB B ABYXYPOBHEBbIX pexXunmax

51 TOro, 4To06bI NPeOTBpAaTUTh KOH(IIMKT naypeHTa ¢ annaparom MIBJI,
pesxkuM «BIPAP» Obin 0MoTHEH BO3MOYKHOCTBKO CHMHXPOHM3ALMY TIepe-
kioueHust Mexly ypoBHsiMu CPAP c¢ fpIxaTenbHON aKTUBHOCTBIO Maly-
eHta. CoBpemenHasi Moucrikauus pexkuma «BIPAP» ot ¢pupmbl Driger
nmeet aBa tpurrepa. OfUMH TPUITEP CUHXPOHU3UPYET MNEPEKIIOUEHUE C
HIDKHErO YPOBHS HA BEPXHUIA, @ BTOPOI — C BEPXHEro Ha HYxKHUM. [11s pa-
O0TBI KaKJI0r0 TPUITEPA BBIIEJIEHO CBOE BPEMEHHOE OKHO. [1epBblil KOH-
¢avkT naupenTa ¢ annapatoM MBJI MOoXeT BO3HUKHYTb NP NEPEXOJE C
HIKHero ypoBHst CPAP Ha BepxHUii, €ClM NALMEHT B 3TOT MOMEHT JIEJIAeT
BbIioX. [IpeficTaBbTe cebe, nauyeHT BblbIxaer, a anmapat MBJI B aToT
MOMEHT TOBBIILIAET JIABJICHNE B IbIXaTENbHbIX MyTsX. Y MALWEHTa, U3-3a
HEBO3MO>KHOCTH BbIJJOXHYTh, MOXKET BO3HUKHYTh NaHWKa. Tpurrep Broxa
o0ecneunBaeT NEPEeXofi C HAXKHETO YPOBHSI HA BEPXHUI CUHXPOHHO C BJIO-
XOM MNauyeHTa. BTopoil KOH(PIMKT MOXKET BO3HUKHYTH NPU MEPEXOJIE C
BEPXHEr0 YPOBHS HA HUXKHUI, €CJI CHUXKEHUE JJABJIEHUS! B [IbIXaTEJbHbIX
MYTAX MPOU30MIET B MOMEHT BJOXA MALMEHTa. DTOT BAPUAHT IECUHXPO-
HU3aLMKA NEPEHOCUTCS TSKEJIEE, YEM NEPBbIN U CYOBEKTUBHO BOCIIPUHU-
MaeTcs, Kak yayuibe. Tpurrep Bbijioxa 00ecneynBaeT Nepexoy] ¢ BEpXHEro
YPOBHSI Ha HYDKHUI CUHXPOHHO C BBIJJOXOM IMalMEHTA.

YacroTa nepeksroueHril Mex/y AByMsl YPOBHSIMU HE MEHSIETCS, TOTOMY
YTO OKHA CMHXPOHHM3AlMU HEe CMEelIaloTcs BO BpeMeHu. TakuM o6pa3oM,
BCE BPEMEHHbIE UHTEPBAJIbI OCTAIOTCS MOCTOSIHHBIMU.

nepeksoyeHne Ha CUHXPOHM3VPOBaHHOE
Paw T BepxHuit ypoBeHb CPAP nepe}(moqume Ha CHOHTaHHOE
no pacnucaHunio BepXHWi ypoBeHb CPAP ApbixaHue

CPAP |
high

o \\/\/\/\/\
low 7

[«<——const—>| <—const—>q<_
<—WnHTepBan = const—»_ WHTEpBa = const—>

hasa (hasa t
OKHa CPAP high> tasa CPAP Jow (Texp) CPAP high thasa CPAP low (Texp)
TpUrrepos - -
sroxa u | (Tinsp) (Tinsp)
Bblgoxa
ANUTENbHOCTL AbIXaTenbHOro uukna ANUTENbHOCTb AblXaTenbHOoro Lukna
BPEMEHHbIE MHTEPBAJIbI HE MEHAIOTCA
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M3meHeHne ckopocTu nepexoaa ¢ ypoBHs P low Ha ypoBeHb P high

O TOM ¢ KaKoil CKOPOCTbIO B peXKUMax yNpPaBJSIEMbIX MO-JIaBIEHUIO J0-
CTUraeTcs LEJIEBOE JaBJIEHNE BloxXa Mbl roopwim B rnase «II - 7 Cko-
POCTh HapacTaHus MOTOKa». CKOPOCTb HApacTaHWs MOTOKA yKa3bIBaeT,
3a KaKkoe BpeMsi [IPY annapaTHOM BJOXE MOTOK JJOCTUrAaeT MAKCUMAIILHOTO
3Havenus. [Ipu HacTpoiike pexxuma MIBJI Bpau MOKeT MEHSITb CKOPOCTh
HapacTaHus notoka. Ha pasneix annmaparax VIBJI ucnons3yrorcs pasHble
Ha3BaHusl: «Inspiratory rise time», «Time ramp», «Pressure ramp», «Rise
time factor», «Flow acceleration factor» «Slope». Han6onee yacto yka-
3bIBA€TCS BPEMEHHOI MHTEPBAJ, 3a KOTOPbI MOTOK Ha BJIOXE JJOCTUTAET
MaKCUMaJIbHOTO 3HaveHusi. OObIMHO HacTpoiku anmapata MBJI npenna-
ratoT BbIOOp oT S0Mcek 1o 300MceK (31ech UCNONb3YETCs] TEPMUH BpEMS,
time). EcTb BapuaHT, Korjja npejaraercsi BbIOOp B NMPOLEHTaX OT Mak-
CUMAJTLHOM CKOPOCTH (371eCh MCTIOJL3YETCsl TEPMUH MHOXKUTEND, factor).
Pazmuums st pasHbIX CKOPOCTeN HapacTaHUs IOTOKA HauOOJIee YETKO
BU/IHBI Ha rpadmkax noToka u Aasienus. Ha anmaparax Dréiger ncnosns-
3yeTcst TepMuH «Ramp» nmm «Slope» (ot 0 10 2cek).

IlepeBop aHIIMIICKOrO CJI0BAa ramp — HAKJIOHHAS TNIOCKOCTb, COE/IMHSIIO-
11as1 JIB€ TOPU3OHTANIbHbIE NMoBepXHOCTU. IIpu paccmoTpeHnu rpagukos
NABJIEHNS, TOTOKA WM O0OBEMA ITOT TEPMUH UCIIOJIL3YIOT JIJIs1 HA3BaHUs
HakJIOHHOro otpe3ka. Ha mnpepcraBieHHOM Huke rpaduke JaBieHUs
Ramp — 3T0 0Tpe30K KpuBOIi, ONMUCHIBAIOLIECH U3MEHEHUE [ABJICHUS TIPU
NEPEXO/E C HIDKHETO YPOBHS HA BEPXHUIA.

ObICTpPbIN Nepexod Ha MeAsieHHbI nepexo Ha
Paw T gepxHnit yposeHs CPAP BepXHUi1 yposeHb CPAP CROHTaHHOE
(fast rise) (slow rise) nblxaHve
Tramp
CPAP |
high r
£
&
CPAP
low 1T
— B | | >
asa asa t
okHa | CPAP high> tasa CPAP low (Texp) CPAP high dasa CPAP low (Texp) >
TPUITEPOB [/ -
gp,oxrf n | (Tinsp) (Tinsp)
BblAoxa —
N Tramp
ONUTENbHOCTb AblXaTenbHOro Lukna ANVTENBHOCTE ABIXATENBHOTO VKA
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Ckopoctb nepexopa ¢ ypoBHsi CPAP low Ha yposenb CPAP high onpe-
fensieTcs BpemeHeM Tramp (ramp time), Apyroe Ha3BaHUe 3TOrO BPEMEH-
Horo uHTepBaia - Rise time nnm Slope. Yem Gosbiue Tramp, Tem Ooniee
nnaBHo anmnapat VIBJI nepexoaut ¢ yposHst CPAP low Ha yposens CPAP
high. JimtensHocTh Tramp He MOXKeT npeBbIlaTh Tinsp (UIMTENBHOCTh
¢azbl CPAP high).

Btopoe onpeneneHne BIPAP n HoBass HOMeHKnaTypa

DTy I7IaBy Mbl Hayajiyd C TOrO, YTO B PYKOBOJACTBAaX OT (pupMbl Driger

OOBIYHO JIAIOTCS Cpa3y /1Ba ONpE/EICHUsI:

1. «<BIPAP» — 3TO peXuM CIIOHTAaHHON BEHTWISLMM HA JIBYX YPOBHSIX
CPAP c nepexitoueHreM ¢ OTHOTO YPOBHsI 1aBJIEHUs HA JPyroil yepes
3a/IaHHBIC BPEMCHHBLIC UHTCPBAJIbI.

2. «BIPAP» — 310 «Pressure control ventilation» ¢ BO3MOKHOCTBLIO CITOH-
TAHHOI'O JIbIXaHUsI B TE€YEHHUE BCETO bIXaTeILHOro IMKJIa. VIHbIMU Cl10-
BaMU — CIIOHTAHHOE JIbIXaHUE, COBMELIEHHOE CO CTAHJaPTHBIM PEXKHU-
MoM «PCV».

MBp1 paccmoTpesn nepBoe onpepenenre. Tenepb npucTynuM KO BTOPOMY .
MoKHO NpefcTaBuTh cebe TaKylo «MMOPUU3ALMIO», KaK COBMELLEHUE
PC-CMV u CPAP B ogHom pexkume. IT0 BO3MOXKHO, korja B PC-CMV
BKJIFOYEH aKTUBHBIN KJanaH Beijoxa. B pesynbrare nomyyaem BIPAP.

©

Pinsp

|
<\ i < > < > < >
Texp Tinsp Texp

- {level PC|-
PC-CMV-+CPAP= BIPAP | ‘

/ Texp

B — I ””””””””

o




(BiLevel) IIl - 30 BIPAP ot dovpmel Drager 289

Takum oOpasom, pexxum BIPAP oGnapaer cBoiicTBamm pexkxuma mpu-
nymqutenbHoil UIBJI ynpasnsiemoro no-pgaBnenuto (PC-CMV). Pasznnua
MEX/y BEPXHMM W HIWKHUM YPOBHsSMM JaBiieHusi (AP), sKBHMBaleHTHa
nasnenuto Broxa (Pinsp — PEEP) B PC-CMV. BpemeHnHoii unrepsan Ha
BepxHeM yposHe jaBnenus (T high) cooTrBeTcTBYyeT AMUTENHLHOCTH BIO-
xa (T insp). BpemeHHoI1 nHTEpBan Ha HI>KHEM ypoBHe fiaBneHus (T low)
COOTBETCTBYET nUTeIbHOCTH Bbljoxa (T exp). OrpomHast nomyssipHOCTb
peskuma BIPAP cBs3aHa ¢ Tem, 4TO aKTUBHBIN KJIAMaH BbIJOXa MO3BOJISI-
€T NaLMEHTY COBEPLIATH /IbIXaTENbHbIE IBUXKEHUS U, JAXKE, KALLUIATh, HE
BCTynas B «KOH(MKT» ¢ padoron armmapata MBJI. Bimaropaps Takomy
NPENMYILECTBY MOXKHO OOXOAMUTHLCSI O3 ceaumu, ObIcTpee aKTUBU3UPO-
BaTh MaUUEHTA U COKPATUTh JyuTesibHOCTh IBJI. Peanu3ayus crnionTan-
HOW IbIXaTeJIbHONM akTBHOCTH HAa IBJI yyuiaeT kauecTBO BEHTWIISIUWN,
W3rHAHUS] MOKPOTBI, CHUDKAETCSl PUCK PA3BUTHSI THEBMOHUMU.

Ha ncxognom npumepe (Nel) nokasaHbl TEPMUHBI, KOTOPbIE UCTIOJIB3YIOT
JI71s1 ONIMCAHMS /IBYXYPOBHEBBIX pexxumoB. Ha BTopom (Ne2) mpumepe no-
Ka3aHo, 4To pexxuM BIPAP mozkeT ObITh OmmcaH B TepMHMHAX, KOTOpPbIE
UCIIOJIBL3YIOT AJ1st onicanusi pexkuma PC-CMV.

@ 7 : | MCXORHbIlA npuwvep|
Ty o N W st

S v N0 O AU R U
P . L L o - t
Tiow Thigh Tiow Thigh Tiow Thigh
@ : : : . |BIPAP kak PC-CMV |
Pt level PC|- 5 R el ‘A Lo - - - - A =~

< > = > = > t

Texp Tinsp Texp Tinsp Texp Tinsp

>

Texp Tinsp Texp T insp Texp ) Tinsp
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Otimmune ot «knaccuueckoro» PC-CMV B Tom, 4TO B 3TOM pexume
paboTaeT aKmMu6HbIl KAANAH 6bl00XA W MALUMEHT MOXKET COBEpIIATh
[bIXaTeJIbHbIE IBUXKEHUS B JIIOOOW MOMEHT JIbIXaTENBbHOIO LIMKJIA, KaK B
CPAP. IIpumep Ne3 neMOHCTPUPYET, YTO PU OTCYTCTBUY IbIXaTEILHON
aKTUBHOCTY MALMEHTA 3TOT PEXKUM HEOTIMYMM OT 00bryHOro PC-CMV.

B HOBOI1 HOMeHKaType oT hupMmbl Driger:
1. pexkum «BIPAP» Ha3biBaeTcst «PC-BIPAP»
2. pexkum «APRV» HazbiBaeTcs «PC-APRV»
3. pexkum «BIPAP-assist» nHa3biBaeTcst «<PC-AC»

B arux pexxumax paGoTaeT akTMBHBIN KianaH Bbitoxa (rmasa III - 7).
CkopocTh HapacTaHusl IOTOKA HACTPAMBAETCs Kak B JIIOOOM BapUaHTE
PCV (rnaga II - 7). IlepekitoueHre Ha BbIIOX MO-BPEMEHHU.
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(BiLevel) lll - 31 APRV Airway Pressure Release
Ventilation unu PC-APRV no HoBoM HOMeHKnaType

Lesbro pa3paboTUMKOB 3TOr0 pexkuma ObLI0 00ECNEUYUTh MALMEHTY BO3-
MO>KHOCTb JIBILIATH CAMOCTOSITEIILHO MPU BLICOKOM YPOBHE MOCTOSTHHOTO
nasnenus B CPAP. 1o mepe nosbiiiennst CPAP yBennunBaeTcsi KOHEUHbIN
00BEM Bbijioxa (EELV) unmn, ToT 00BbEM, KOTOPBII PU CAMOCTOSITETbBHOM
nbixanuu HaszbiBaeTcss POE ((pyHKIMOHATIbHASL OCTATOYHAS! €MKOCTb).
st Toro 4ToObl CHSATH HaNpsKEHWE, «COPOCUTHL AaBJieHUe», (release)
no0aByieH KOPOTKUI MEepexof] Ha HU3KUI YPOBEHb JIABJIEHUSI C ObICTPbIM
BO3BpaTOM K BbIcOKOMY ypoBHIO CPAP. ['naBHOE 1OCTUXKEHUE B TOM, UTO
MALMEHT [IBILLUT CAMOCTOSITENBHO,  JIETKUE MaKCUMAJIbHO PACpaBIIEHBbI.

dopmanbhbiil nepesojt — «MBJI ¢ noMonpio CHUKEHUs (JIOCTIOBHO OCBO-
60xnieHns) naBieHus» . [1o cymectBy — ato Bapuant «BIPAP» ¢ pqnuHHO
¢azoii time high u kopoTkoii pazoii time low.

nepeksyeHne Ha nepeknoyeHme Ha APRV_PC-APRV
Paw T BepxHuit ypoeHb CPAP HWKHUIA ypoBeHb CPAP CMOHTaHHOE
no pacnucaHuo Mo pacnuncaHunio AblXaHvne

CPAP
high

CPAP
low

Y

thasa (hasa t
thasa CPAP high (Tinsp) CPAP Jow tasa CPAP high (Tinsp) CPAP Jow,

(Texp) (Texp)

ANUTENbHOCTbL AbIXaTenbHOro Uukna ANUTENbHOCTbL AbIXaTenbHOro LJ,VIKJ'](’:>

CnioHTaHHOE JIbIXaHWe NpoucxoauT Ha BepxHeM ypoBHe CPAP. Yepes
3aJlaHHbIe BPEMEHHbIE MHTEPBAJIbI MPOUCXOIUT KPATKOBPEMEHHOE CHU-
>keHue fasnieHus 10 yposHsi PEEP. Orot pesxkxum MBJI pazpaboran jist
MAalMEHTOB C HAPYILIEHHbIMU BEHTWISILIMOHHBIMUA CBOWICTBAMU JIETKUX.
Bo Bpems ¢a3bl Huskoro pasnenus (Time low, Tlow) B obnacTsx nér-
KHUX C COXPaHHbIMU BEHTUJISIUMOHHBIMUA CBOMCTBAMU MPOUCXOJUT BbIIOX.
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Y4acTKu TErKKUX ¢ HAPYLLIEHHOW MPOXOAUMOCTHIO OPOHXOB YCIIEBAIOT Bbl-
JIOXHYTb JIMIUb YaCThb BO3/lyXa U OCTAOTCS PACIPABIEHHBIMU («OTKPBIThI-
Mu»). TakuM 06pa3oM, yaaércsl ylIyqlIUTh BEHTWISILMOHHO-NIEPy31OH-
Hbl€ COOTHOLLEHUS] Y MAlMEHTOB C HApYLIEHHbIM ra3000MeHOM. B aTom
PEXMME BO3MOKHO MEHATH CKOPOCTb TEPEXO/Ia C HUXKHETO YPOBHS JaB-
JieHust Ha BepxHuil (ramp). I[Tpu aTOM Bpems nepexoyia ¢ HU>KHETO YPOBHSI
JIaBJIEHUs1 HA BEpXHUii (rise time, ramp time, slope) He MOXKEeT NPEeBbICUTh
Thigh (ca3a BepxHero ypoBHs faBieHus1) Y AaHHOro BapuaHta «APRV»
HET CHUHXPOHM3aLMK NEPEKIIIOYEHUI MEXK/Y YPOBHSIMU JIABJIEHUS C JbIXa-
TEJILHOW aKTUBHOCTBIO MALMEHTA.

CywectByror BapuanTel APRV B KOTOpBIX aKTMBMPOBAaHBbI TPUITEPHI
B/IOXA M BbIIOXa. DTO UMEET CMBICJI IIPU OTHOCUTEJIBHO JJIMTEJIbHBIX WH-
TepBajax time low, KOrja NauyeHT YCNEeBaeT /eaTh BIOXU Ha HUXKHEM
YPOBHE JIaBJICHHUSI.

A nepekroyeHne Ha CUHXPOHU3NPOBAHHOE APRV_PC-APRV
Paw T BepxHuit yposeHb CPAP NepeksoYeHne Ha CMOHTaHHOe
no pacnucaHuio BEPXHWIN N HUKHUI YPOBEHb OblxaHve
CPAP
high
CPAP
low

OKHa Tpurrepos
BOOXa U BblaoXa

ta3za CPAP high (Tinsp)

hasa
CPAP Jow

(Texp)

OKHa TpUrrepoB BAOXa U BblAoXa
asa CPAP high (Tinsp)

ANUTENTIbHOCTb ObIXaTenbHOro Lnkna ANUTENbHOCTb AbIXaTenbHOro Lnkna

Yuraiite MHCTPYKUMIO K cBoeMy armapary MBJI.
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(BiLevel) lll - 32 BIPAP-assist unn PC-AC no HoBom
HoMmeHKnaTtype Drager

Ceropnst Ha anmapaTtax ¢upmbl Driger TOT pexkuM, KOTOpPBI paHblie
HazbiBajicsi BIPAP-assist HasbBaercss PC-AC (Pressure-Control-Assist-
Control ventilation). Ha elisa 600/800 — «Mandatory BiLevel».

o
o
<
o
N

| BIPAP-assist PC-AC|

Texp Tinsp* Texp Winsp Texp

>

: OKHa Tpurrepa
Tmun/f : CUHXPOHM3aLMN BLOXa

Bpnox Nel cpenan no pacnucanuto, Bnoxu Ne2 v Ne3 MHMIMMPOBAHbI NAly-
eHtoM. [Ipu aroit mogudukauym BIPAP nm PC-AC mo6ast nonbITKa BAO-
Xa Ha HIKHEM YpoBHe (B laHHOM citydae 310 PEEP v Baseline) mpusenér
K nepexofy Ha BepxHuil yposeHb (CPAP high). Ha BepxHeMm ypoBHe B Te-
yeHue ¢pas3bl Time high Bo3moxHo crionTanHoe jpixaHue CPAP. Tlepexon
C BEPXHEro YPOBHsI IaBJICHUS] HA HUKHUIA MPOUCXO/IUT 1O OKOHYaHUM (pasbl
Thigh (Tinsp) 6e3 cuHXpoHM3aLMK ¢ BbIIOXOM NauueHTa. Eci naupeHT He
C/IeJIaeT MOMBITKU BI0Xa HA HU’KHEM YPOBHE JIaBJIEHUS, IEPEXOJ] Ha BEPXHUI
YPOBEHb MPOU30MAET MPU 3aKPbITUM BPEMEHHOIO OKHA TPUITEpa Bjioxa (1o
okoHuyaHuu ¢pasbl Time low). Ckopoctb HapacTanus notoka (Rise time nmm
Slope) HacTpamBaeTcsi Kak BO BCEX pexKMMaXxX YIPaBJIsSiEMbIX MO-IaBJICHHIO.

Pesrome: Ecm manpieHT He JelaeT TMONBITOK CIIOHTAHHBIX BIOXOB, TO 3TOT
pexxuM Ha anmaparax ¢pupMbl Driger BooOIIEe HEOTIMYMM OT PEKUMOB
PC-CMV ppyrux npoussoauteneil. OTauynre BO3HUMKAET KOTjja BO BpeMsi
annapaTHOro BOXa MALMEHT JIENAET JJOMOJHUTEIbHbBINA BIOX WM BbIJOX.
AKTHBHBII KJIalaH BbII0Xa MO3BOJISET NALMEHTY COBEPLLIATH JIbIXaTeJIbHbIE
IBUXKEHUS], HO TIPU 3TOM HE BO3HMKAET «KOH(JIMKTa» MauyeHTa ¢ anmapa-
Tom MBJI. [1o OKOHYaHMSI BpEMEHM BJI0OXA B JIbIXATEJIbHBIX MyTSIX MOJIEP-
>KUBAETCsl LENIeBOE JlaBlieHue Boxa. Takoil BapuaHt pexuma PC-CMV
6e3onacHee 1 KomdopTtHee Tex pexkumoB PC-CMYV, rjie akTUBHBIN K1anaH
BbIIOXA HE pabOTaeT.
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(BiLevel) Il - 33 BIPAP + PSV

Ha anmaparax c¢upmbl Driger pexxum BIPAP mosxkeT ObITh JJONOJHEH
MOJIKJIFOUEHUEM TOJJIEP>KKU CMOHTaHHBIX BloxoB B PSV. Ha crapbix an-
naparax ¢pupmbl Driger B KauecTBe Ha3BaHus pexkuma «PSV» («Pressure
support ventilation») ucrnonb3oBanock «ASB» («Assisted Spontaneous
Breathing»). [Tpu nannoi mogudpukanym BIPAP e cionTanHble Broxu na-
myeHTa Ha ypoBHe CPAP low, KOTOpble He TOMalyT BO BpPEMEHHOE OKHO
TpUrTepa, BKJtoyatolero nepexop Ha yposenb CPAP high, 6ynyT nogep-
KaHbl JlaBjieHneM 1o tuny «PSV». B naHHOM pexkrMe ypOBEeHb JIaBIIeHUs
nopepxkku (PS) ycranapmisaetcst otaensHo v HezaBucuMo oT CPAP high.

Paw A nepekniovenve Ha CMHXPOHU3VPOBaHHOE CMOHTaHHOE
BepxHui yposeHb CPAP nepekrnioyeHme Ha ObixaHve
no pacnucaHuio BEPXHUIN ypoaeHbCPAP/
CPAP
high T PSV
g s Y] PV PSv.
CPAP
low 1 \J
_ | m |
thasa thasa t
OKHa CPAP_high ¢pasa CPAP fow (Texp)> CPAP_high thasza CPAP low (Texp)
TpUrrepos —(Tin ) -
BOOXa U Sp (Tinsp)
BbIAOXa | nnnMTenbHOCTb AbIXaTenbHOro LIMKJ'I> ONUTENbHOCTbL AblXaTenbHOro Lmkna

Kak u B ipyrux BapriaHTax pe>KMMOB YMPaBIISIEMbIX MO-JIaBJICHUIO CKO-
POCTBb HapacTaHusl IOTOKA, WJIM CKOPOCTh TIEPexojia Ha BEPXHUI yPOBEHb
MO>KHO YCTaHaB/IMBaTh NpU HacTpoiike JaHHoro pexxuma MBJI. CkopocTb
HapacTanus notoka st BIPAP u nyist PSV opiHa u ta xe.
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Paw | ObICTPbIV Nepexoa Ha MeLEHHbIV Nepexof Ha
BepXxHuii ypoBeHb CPAP BepxHUii ypoBeHb CPAP
(fast rise) CMOHTaHHOe (slow rise)
OblxaHue
CPAP |
high psv.
Ips
CPAP
low 1 ‘
| B | | -
|| t
(asa (asa
TpMTTEB0B C?AP high tbasa CPAP low (Texp) CPAP_high thasa CPAP fow (Texp)
gnoxau | (Tinsp) (Tinsp)
BBIAOXA " nuTenbHOCTb AbIXaTenbHOro LuMKna LNUTENBHOCT AbIXaTeNbHOT0 LUKNa

Te, KTO BHUMATEJILHO YMTAET 3Ty KHUXKKY, y>K€ 3aMETHUII, UTO JIAHHbIN
BapuaHT pexkuma BIPAP ouenb noxox Ha PC-IMV. Ha annaparax elisa
600/800 aroT peskum HazbiBaeTcsi PC-SIMV.
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(BiLevel) lll - 34 yHuBepcanbHOCTb ABYXYPOBHEBbIX
pexumoB

MbI HayaslM pacCCMOTPEHHE JIBYXYPOBHEBBIX PEXKUMOB C JIBYX OMpefese-
HMit oT pupmbl Driger:

1.

«BIPAP» — 5TO pexXuM CIOHTAaHHOV BEHTWISLMKA HA [IBYX YPOBHSX
CPAP c nepekiroyeHreM ¢ OTHOIO YPOBHSI JJaBJICHUSI HA IPYroi yepe3
3aj1aHHbIE BPEMEHHbIE UHTEPBAJIBI.

. «BIPAP» — aT0 «Pressure control ventilation» ¢ BO3MOKHOCTbIO CIIOH-

TAHHOI'O AbIXaHUS B TECUECHUEC BCETO AbIXAaTCIbHOI'O LIUKJIA. I/IHbIMI/I CJIO-
BaMU — CIIOHTAHHOE [bIXaHUE, COBMCIIICHHOE CO CTaHJ];apTHbIM pe>KI/I-
MoM «PCV».

[TpuBogumast HuXKe cxema, MOKa3bIBAeT KaK MpU BKIFOYEHUU aKTUBHOIO
knanaxa Bbiioxa PC-CMV npespaiaercst BIPAP.

PC-CMV

" flevelpC] ] & R AR

[BIPAP kak PC-CMV |

t
/ Texp ‘ Tinsp Texp T insp Texp
PEEP/CPAP

COOTBETCTBEHHO, €CJI YPOBEHb BEPXHETO M HUXKHETO JIABJICHUST PaBHbI —
ato CPAP, a ecim HeT cioHTaHHOroO JbIxanus — 3to PC-CMV.
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P
© t

| BIPAP= PC-CMV+CPAP

O

\A PC-CMV

B N —

Texp Tinsp

PaccmoTpum st MeTamopdo3bl nocnenosaresibHo. Ha cxeme, npuBeneH-
HOW HIKE, MOKA3aHO Kak BbIMSUT pexkum BIPAP ecnu nmauupeHT ytpa-
TWJI CIIOHTAHHY IO JIbIXATEJIbHYIO AKTUBHOCTh. TaKoe MpeBpallieHue MOXKET
CITyYUTBCS, €CIIM Bpay yIi1yOJIsieT Ceflauyio, BBOUT MUOPEIAKCAHTHI, U
€CJIM MpOoU30LLIo yTomiieHue nauueHTta. Ha rpadukax monutopa npu
stoMm BIPAP veormmunm ot PC-CMV.

C npakTUYECKON TOYKH 3pEHUST, BAXKHO, UTO IPU OCTAHOBKE CIIOHTAHHOTO
nbixanud anmapat MBJI 3anpinaet naupeHTa OT runoKCum.

P BIPAP P PC-CMV

—>

Ha cxeme, npuBefieHHON HIKE, MOKAa3aHO Kak BbITJSIUT peskuM BIPAP
€CJIM MALMEHT Peau3yeT JIbIXaTeJbHYI0 aKTUBHOCTh TOJILKO HA HUXKHEM
yposHe naBneHust. Ha rpacpukax BIPAP soirnsiqur kak PC-SIMV ¢ api-
xaHueM B CPAP Ha HuxkHeM ypoBHe fiaBiieHus. {7151 KoMgopTa nauyeHTa
BaXKHO, YTO anmnapatr He MEIIAeT eMy MOCTENEHHO aKTUBU3UPOBATHLCSI.
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P BIPAP P PC-SIMV
—>
. t . t

Ha cxeme, npuBeieHHON HIKE, MOKAa3aHO Kak BbIMSANUT pexkuM BIPAP
€CJIM MALMEHT PeaIM3yeT JIbIXaTeIbHYI0 aKTUBHOCTb M Ha BEPXHEM M Ha
HUXKHEM YPOBHE J1aBJIeHUsl. PUTMHUHbIE Mepexobl ¢ HUXKHErO YPOBHS
JIaBJICHUS] HA BEPXHUI U OOPAaTHO OOECTIEUMBAIOT MALUEHTY MOJHOLEHHYIO
BEHTWJISIUMIO, IPU 3TOM HE BO3HMKAET «KOH(JIMKTa» MalMEHTa U anmnapa-
Ta UBJI.

P BIPAP P BIPAP

[Io mMepe BBI3OPOBJIEHUSI NALMEHTA Bpay MOXKET yYMEHbIIATb Pa3HUILLY
MEXKJly BEPXHUM U HUXKHUM YPOBHEM JIaBJICHUS IIOCTENEHHO MpeBpalast
BIPAP B CPAP.

O

BIPAP P CPAP

Cxema, npuBeicHHasi HUXKE MOKa3bIBAET, KaK UCNOJb3Yys pexkum BIPAP,
NALMEHT MOCTENEeHHO NMEPEXO/IUT OT MOJIHOTO 3aMellieHNsl (PyHKIMY BHElll-
HEro JIbIXaHus K croHTaHHOMY JibixaHuto B CPAP. OOpaTtute BHUMaHuE,
YTO €CJIM PEXKUM KMCXOJIHO HACTPOEH MPaBUJILHO, C MO3ULMI obecneye-
HUST HEOOXOMMOTO 00BbEMA MUHYTHOM BEHTUJISILIMM, OKCUT€HAIMM KPOBU
Y 3IMMUHALMU YTJIEKUCIIOrO ra3a, TO JI0 IOCTUKEHUS] TPEThEro ypOBHS
MOXET He MOTpeOOBaThCsl CYIIECTBEHHbIX MepecTpoek ammapara VBJI.
Haunnasi ¢ TpeTbero ypoBHs, KOrjja MALMEHT peajn3yeT JbIXaTeJbHYIO
AKTUBHOCTb U HA BEPXHEM U Ha HUKHEM YPOBHE JIaBJIEHUSI, TOCTENEHHO
CHI>KaeM YpOBeHb BepxHero jiaBienus u nepexoaum K BJI B CPAP.
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P PC-CMV VBJI
BIPAP — PC-CMV
t

BIPAP — PC-SIMV

p PC-SIMV

®

P BIPAP
BIPAP — BIPAP
t

@

BIPAP — CPAP

P CPAP

t AblXaHne
CNOHTaHHOE

I'naBHOE JOCTOUHCTBO }:[aHHOfI CXEMbI CHM2KCHUSA pCCHHpaTOpHOﬁ noa-
ACP2KKHU U NIEPEXO/Ja HA CAMOCTOATEJILHOC /IbIXaHHUE B TOM, YTO MpEajIara-
€TCsA MaKCMMAJIbHO 6I)ICTpaFI AKTUBHU3alMs MaMEHTA U OTKa3 OT Cealm.
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(BiLevel) lll - 35 «BiLevel» Ha annapaTte Puritan
Bennet 840 n «Duo-PAP/APRV» Ha annapaTtax
Hamilton-Medical

ITOT pexkuM o4eHb MoxoxK Ha «BIPAP» ot pupmbl Dréger. 'naBHoe oT-
auyue B ToM, 4To B pexkxume «BIPAP» onuust «<PSV» paGoTaer Tonbko
c ypoBust PEEP low, a B «BilLevel» nogjiep>kka CIOHTaHHOTO JIbIXaHUS
BOo3MOxkHa ¢ 1BYX ypoBHeii (PEEP low u PEEP high).

TanHa nmeHu: MBJI ¢ ucnosib30BaHNEM IByX YPOBHEN [aBJICHUS B [Ibl-
XaTebHbIX MyTsX. TouHO TakKe, Kak U B «BIPAP», mpoucxoput yepeno-
BaHKe (pa3bl BLICOKOIO JIABJICHUSI B IbIXaTeJIbHbIX MYTsIX C (pa30il HU3KOro
ABJICHUSI.

OnpepeneHne NOHATUSA: [IBa onpefesieHnst NOUTH JOCIOBHO COBIA-
[aroT ¢ onpepesieHusMu 1iist pexkuma «BIPAP» ot pupmbl Dréger.

1. «BiLevel» — 3TO pe:KuM CHOHTAHHON BEHTWJISILMU HA JBYX YPOBHSIX
PEEP c nepekintoueHreM ¢ OJHOrO YPOBHS IaBJIEHUS HA IPYroil yepes
3a/1aHHbIE BPEMEHHbIEC UHTEPBAJIbI.

2. «BiLevel» — a0 «Pressure control ventilation» ¢ BO3MOYXKHOCTBIO CITOH-
TAHHOT'O JIbIXaHNs B TE€UYEHHE BCETO JIbIXaTeJILHOTIO IUKJIa. IHBIMI cITo-
BaMU, CIIOHTAHHOE IbIXaHUE, COBMELLIEHHOE CO CTAHAAPTHBIM PEKUMOM
«PCV>». IIpn 2TOM Ha KaXXJOM ypOBHE JIaBJICHUSI CIIOHTAHHbIE BOXU
MOTYyT ObITh ofIep>Kanbl AaBiieHreM («Bilevel»+ «PSV»).

B pexxume «Bilevel» 3aanbl Ba ypoBHs (level) mOCTOSITHHOTO JlaBIeHUS:
BepxHuil yposeHb (PEEP high) n uuxuuit (PEEP low), n nBa BpeMeHHbIX
uHTepBasa — ¢asbl (time high u time low).

AnnapaT no3BoJISIET yCTAHABIMBATL JJIUTENIbHOCTb (pasbl time high u
yactoty nepexonoB Mmexay PEEP high u PEEP low. Bo3M0XXHO cOOTHO-
LIeHue inverse ratio, B 3ToM ciiyyae pexkum «Bilevel» cooTBeTcTByeT
«APRV».

CkopocTtb nepexopa ¢ yposHst PEEP low Ha yposenb naBnenust PEEP high
3a/1aéTCs ¢ TOMOIIIBI0 K0ahUIeHTa M MHOXKUTE (factor), BeIpaskeH-
Horo B npouieHTax. [TogpoOHO 00 3ToM B rinase «II - 7». [To-aHramiicku Ha-
3biBaeTcsi PS Rise Time Factor unu Flow acceleration factor (yckopenue
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notoka). ['maBHOE 3anOMHUTE, YeM 00JIble ITOT KO3(PULMEHT, TEM KPY-
ye nobeéM KpuBon JiaBneHus. Boioop ot 1% o 100%. ITpu HacTpoiike
pexkuMa anmnapart npepaiaraet BblopaTb S0%. B unctpykuym Kk «PB-840»
Ha PYCCKOM $I3bIK€ 3TOT KO3(P(PULMEHT Ha3BaH TAK: «NPOUEHN 6PEMEHU
pocmax». TOUHO TakKe, Kak B pexkumax «Pressure support ventilation» u
«Pressure control ventilation».

It Toro, 4roObl MPEOTBPaTUTh KOH(JMKT MALMEHTa C anmnapaToMm
UBJI, pexxum «Bilevel», kak u «BIPAP», 66171 onoHeH BO3MOXKHOCTBIO
CUHXPOHM3ALMA NIEPEKIIFOUEHNS] MEXK/TYy YPOBHSIMU JJABJICHUS C JIbIXaTelIb-
HOW aKTHUBHOCTLIO manueHTa. Pexkum «Bilevel», kak u «BIPAP» umeert
nBa tpurrepa. OiuH TPUITEP CUHXPOHU3UPYET NEPEKITIOUEHNE C HUXKHETO
YPOBHSI HA BEPXHMUIA, @ BTOPOI — C BEPXHETO Ha HU>KHUIA. [17151 paGoThI KaxK-
JIOrO TPUITEPA BbIIEJIEHO CBOE BPEMEHHOE OKHO.

IepBblit KOH(MKT nayueHTa ¢ annapatoM VIBJI MoxKeT BO3HUKHY T pU
nepexoyie ¢ HIkHero ypoBHsi PEEP/CPAP Ha BepxHuii, eciivi maiyeHT B
3TOT MOMEHT JiesIaeT BbIoX. [IpefcTaBbTe cede, MAMEeHT BbIIbIXAET, a an-
napat VIBJI B 3TOT MOMEHT NOBBILIAET IABJIEHUE B JIbIXATEJBbHbIX MYTHX.
Y naupeHTa, u3-3a HEBO3MOXKHOCTH BbIJIOXHYTh, MOXKET BO3HUKHYTh Ma-
HuKa. Tpurrep Baoxa o0ecneynBaeT Nepexoy] C HUXKHEro YPOBHs Ha BEPX-
HUI CUHXPOHHO C BJJOXOM IalJi€HTA.

BTopoii KOH(DIMKT MOKET BO3HUKHYTb ITPU NEPEXOJIE C BEPXHETO YPOBHS
Ha HVDKHUI, €CJTN CHAKEHUE JJABJICHNS B [IbIXaTEJIbHBIX Iy TSX MPOU30MAET
B MOMEHT BJI0Xa MAUMEHTA. ITOT BAPUAHT JECUHXPOHU3ALMM NIEPEHOCUT-
Csl TSKEJIee, YeM MEPBbI U CYOBEKTUBHO BOCIIPUHUMAETCS, KaK Y/ yLLIbE.
Tpurrep BbioXa 00ECTIEUMBAET MEPEXO]] C BEPXHETO YPOBHS HA HVDKHUIN
CUHXPOHHO C BbIJOXOM IALAEHTA.

[Bi Level - PB - 840 |

CUHXPOHM3NPOBAHHbIE nepexoabl

¢ nepexofbl ¢ ¢no Bpemeva

CMOHTaHHOE [blXaHue
— /

______ A .
—— — o i ¢
Tiow i Thigh Tiow Thigh Tiow

| BpeMeHHble OKHa CMHXPOHM3aunnm BAOXa WU Bbl,ElOXa|
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Ornuune pexxuma «Bilevel» ot «BIPAP» B Tom, uTo B «BIPAP» yacTora

NEePEKIIIOYEHNUI MEXK1y YPOBHSIMU MOCTOsIHHA, a B «BilLevel» moxeTt
JIMYMBATHCS TIPU BICOKON IbIXATEIbHON aKTUBHOCTH MALUEHTA.

yBe-

Y pOBEHb NOIEPKKU CIIOHTAHHOTO JIbIXaHUS 3a[aETCs OT HUXKHETO YPOB-
Hs1 PEEP. Eciin ypoBeHb Nojyjiep>KK1 CIIOHTAHHOT'O JIbIXaHKs HE MPEBbILLA-

et PEEP high, «PSV» BKitoYaeTcs TONBKO C HUXKHETO YPOBHSI.

BiLevel + PSV

[ Bi Level - PB - 840 |

| BpemeHHble OKHa CMHXPOHM3aLMM BAOXa W BbIAOXa |

P CUHXPOHN3NPOBAHHbIE nepexopnbl
[PEEPy] v PO v level2]  ylofPevery
| [crap SV :
) ( k vl ( \ iPS ] PSV
PEEP(| |
| — — — — t
Tiow ) Thigh . Tiow Thigh Tiow

Ecau ypoBeHb mojjiep>kKku crioHTaHHOro fbixanusi Bbilue PEEP high,
«PSV» BkitouaeTcsi ¢ ByX ypOBHEi. Y POBEHb JIaBJICHUS MOAAECPIKKU
ycTaHaBiuBaeTcs oT PEEP low 1 ofjiHakoB HE3aBUCUMO OT TOrO, C Ka-

KOro ypOBHSI UHULIUMPOBAH CMOHTAHHbIN BJJOX.

Bi Level - PB - 840

CYHXPOHN3UPOBaHHbIE

nepexogpl

b y nepexopbl | } Mo BpemeHn
S |
IAP Ps P PSV IAP :
—— — —— —
Thigh Tiow Thigh Tiow

| BpemeHHble OKHa CYHXPOHM3aLWM BAOXa WM BbiAOXa |

Pe3tome: Ha cxeme nprBOMMOI HUXKE MbI MOKA3bIBAEM OTJMYMS B pe-
kume «Bilevel» B 3aBUCMMOCTH OT TOro, KakOil YpOBEHb MOJJIEP>KKU

YCTAHOBJIEH J|J1s1 BIOXOB B PSV.
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| Bi Level - PB - 840 |

o
wn
]
o

10,

CPAP t

CPAP

AP > PS

B npumepe Nel pasnenue nopiepkku Hodib (PS=0), u naupeHT mMosket
npiuath B CPAP Ha BepXHEM 1 Ha HU>KHEM YPOBHeE JlaBrieHus1. Bo BTopom
npumepe fasieHue nopuep>kku (PS) Hike ypoBHSI BEpXHErO [1aBJIEHMS.
B pe3ynbrare CHOHTaHHBIE BOXM Ha HUXKHEM YPOBHE BBINOJIHSIOTCS B
PSV, a cionTaHHble BIOXU Ha BEpXHEM YpOBHE BbInoJHsorcs B CPAP. B
npumepe Ne3 paBnenvie nopiep:kku (PS) Gombiie, yeM pasHOCTh MEKTY
JIABJIEHUSIMM BEPXHETO M HIDKHETO YPOBHENW. B pesynbrare CiOHTaHHbIE
B/IOXM M Ha HUXKHEM, U HA BEPXHEM YPOBHSIX BbINONHSIOTCS B PSV. Baxk-
HO TIOMHUTb, YTO JIaBJieHue BepxHero u HikHero yposHei (PEEP high n
PEEP low), cuuTaroT OT HyJIeBOrO YPOBHs, a fAaBijieHue nogaepxkku (PS)
ot HuxkHero yposHsi (PEEP low). Koraga Mbl BuinM rpacuky pexkuma Ha
MOHHTOpPE BCE CTAaHOBUTCS MOHATHO. VI HaoOopoT, ecam y anmapata MBJT
HET rpapuyecKkoro MOHUTOPA, JIETKO 3aMyTaThCsl U COBEPIUUTD OLUIMOKY .

Pexxum «Duo-PAP/APRV» Ha annaparax ¢pupmbl «Hamilton Medical»
oueHb noxoxk Ha «Bilevel» Ha anmapate Puritan Bennet 840.
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(BiLevel) lll - 36 «Bi-Vent» Ha annapaTte Servo-I
dompmbl MAQUET n «SPAP» «Spontaneous Positive
Airway Pressure» Ha annapartax UBIJ1 «Ispiration»

ITOT pexkuM o4eHb MoxoxK Ha «BIPAP» ot pupmbl Dréger. 'naBHoe oT-
auyue B ToM, 4To B pexkxume «BIPAP» onuust «<PSV» paGoTaer Tonbko
c ypoBus PEEP low, a B «Bi-Vent» nmojepkka CIOHTaHHOTO JIbIXaHUS
BO3MOkHa ¢ BYX ypoBHel (PEEP u P high).

Onpenenenne NOYTH JOCIOBHO COBIAJIAOT C ONMPEENEHAEM JISl PEXKAMaA
«BIPAP» ot chupmsbl Driger.

«Bi-Vent» — aTo «Pressure control ventilation» ¢ BO3MOXKHOCTBIO CITOH-
TAHHOT'O JIbIXaHWs B TEYEHME BCErO MbIXaTejbHOro nykia. MHemmum cio-
BaMH, CMIOHTAHHOE [IbIXaHUE, COBMEILIEHHOE CO CTaHJAPTHBIM PEXUMOM
«PCV». Ilpu 3TOM Ha Ka>k10M YPOBHE JIaBJI€HUSI CIOHTAHHbIE BIOXU MO-
r'yT ObITh Nofyiep>KaHbl AaBneHneM («Bi-Vent»+ «PSV»).

Pexxum «SPAP» «Spontaneous Positive Airway Pressure» Ha anmaparax
NBJI «Ispiration» cpupmbl «e-Vent» 1Mo cBOeil CTPYKTYpe U HACTPONKam
BOOOI1IE He oTiIMyaeTcst oT pexkuma «Bi-Vent» pripmbt MAQUET.

B pexxume «Bi-Vent» 3aanbl iBa ypoBHsi (level) mocTosiHHOrO jaBiaeHust:
BepxHuit ypoBeHb (P high) n uuxanii (PEEP), 1 1Ba BpeMeHHBIX MHTEpBa-
na — ¢pasbl (time high u time PEEP).

Anmnapat no3BoJisSieT yCTaHABIMUBATh UIMTEIbLHOCTDL (pa3bl time high
(T high) u purensHocTh a3l time PEEP (T peep). HacToTy nepexonos
mexny PEEP u P high ne 3apator. YacTtoTa nepexitoueHuii noayyaeT-
Csl KaK 4aCTHOE OT JIJIEHUS] MMHYTbI HA NIMTEJIbHOCTb JIbIXaTeJIbHOTO
nukna. f = 1min/(Thigh +T PEEP). BO3MOXHO COOTHOLIEHUE inverse
ratio. B atom ciyuae pexxum «Bi-Vent» coorBeTcTByeT « APRV».

Y cTaHaBAMBaKOT CKOPOCTh IOCTUYKEHUS1 YPOBHs laBneHus P high. 1o an-
IIIMIACKY Ha3biBaeTcs Inspiratory rise time. YeM Bblllie CKOPOCTh (MEHBbLLIE
BpeMs1), TeM Kpyue rpaduk jaBneHusi. Ecim ycTaHoBJIeHa BbICOKasl CKO-
pocTb nogrbéMa, anmnapar VIBJI BeinosHgeT nepexoy Ha ypOBEHb JJaBICHUS
P high BbICOKMM MMKOBBIM MOTOKOM. [17151 TOTO, 4TOOBI CKOPOCTb MOABEMA
laBjieHNsl Obllla MeHbLIE yBeauuuBaroT Inspiratory rise time (Bpems J10-
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cTHKeHusl ypoBHsi jaBnienusi P high). Kak u B pexkume «BIPAP» (Dréger),
Bpay 33JjaeT anmapary BPEMEHHOI OTPe30K B CEKyH/aX, a almapaTr cam
yCTaHABIMBAET BEJIMYMHY TMOTOKA /sl BBINOJHEHUS MOCTABICHHOM
3aj1aun.

51 TOro, 4To6bI NpefOTBpAaTUTh KOH(IIMKT naypeHTa ¢ annaparom MBJI,
pexkum «Bi-Vent», kak 1 «BIPAP», GbI1 1OMOTHEH BO3MOKHOCTBIO CHH-
XPOHU3ALMK MEPEKIIFOYESHUS] MEXK/Ty YPOBHSIMU JIABJIEHUSI C JIbIXaTEIbLHON
AKTUBHOCTBIO NAIMIEHTa.

Pexxum «Bi-Vent» kak u «BIPAP» umeer nBa tpurrepa. Ogun Tpurrep
CUHXPOHU3UPYET NepeksroueHre ¢ HixkHero ypoBHs (PEEP) Ha BepxHuit
(P high), a Bropoii — ¢ BepxHero (P high) na nxuuit (PEEP). [1nst pa6o-
ThI KaX/IOrO TPUITEpa BbIJIEJIEHO CBOE BpeMeHHOE OKHO. O0a BpeMEHHbIX
OKHa COCTaBIISIIOT 10 25% ot nutensHocTh uHTepBasnoB T peep u T high.
OKHO Tpurrepa nepekrYaoIIero Ha BEpXHUI YPOBEHb JIABJIEHUS pacrio-
JIO2KEHO B KOHLE oTpe3ka T PEEP, a OKHO TpUITEpPa MEPEKIIOYAIOILETO Ha
HVXKHUI YPOBEHb JIaBJIEHMSI PacrosiokeHo B KoHle uHTepBana T high.

[TepBbIit KOHPIMKT nagyenTa ¢ anmapatoM MBJI MoxeT BO3HUKHYTh TPU
nepexoyie C HUXKHErO YPOBHS HA BEPXHUM, €CJIA NMALUEHT B 3TOT MOMEHT
nesaet BbI1oX. [IpencraBbre cede, mauueHT BbiibixaeT, a annapat MBJI B
9TOT MOMEHT IOBBILIAET JIABJICHWE B JIbIXAaTEJbHbIX MYTdX. Y MalUeHTa,
13-32 HEBO3MOXKHOCTH BbIIOXHYTb, MOXKET BO3HUKHYTb NMaHuKa. Tpurrep
B/IOXa 0OECMeUnBaeT NEPEXO]] C HUZKHETO YPOBHSI HA BEPXHUI CUHXPOHHO
C MOBBILLEHNEM JIABJICHNSI B [IbIXATEJIbHBIX My TSIX MALMEHTA.

BTopoii KOH(MAMKT MO>KET BO3HUKHYTb ITPU NMEPEXOJIE C BEPXHETO YPOBHS
Ha HUKHU, €CJIU CHVKEHME TaBJICHUSI B [IbIXATEJIbHBIX My TSX MPOU30MAET
B MOMEHT BJ0Xa MAlMEHTa. DTOT BApUAHT IECUHXPOHU3ALMNA NEPEHOCUT-
Csl TSKEJIee YeM MEPBbIii, U CyOBEeKTUBHO BOCIPUHUMAETCS KaK YAyIIbE.
Tpurrep BbIIoXa 06ecneurBaeT Nepexoy] C BEPXHEr0 YPOBHS HA HUKHUN
CUHXPOHHO C BbIJIOXOM MaLMEHTA.
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CUHXPOHN3NPOBaHHbIE nepexoabl

¢ nepexoppl ¢ no Bpemeva

CMOHTaHHOE [AblXaHne

_____ ol o] flevel]

25% 750, 2% 75% 25% : 7505 22%

Tiow S Thigh V Tiow Thigh Tiow

| BpeMeHHbleé OKHa CMHXPOHM3aununm BAOOXa WU Bbl,ElOXa|

Ha kaxiom ypoBHe [laBieHMs] BO3MOXKHA MOJJIEPXKKA JbIXaTEJILHON aK-
TUBHOCTHU nauueHTa B PSV. BenmurHa nopgjiep>kku laBJIeHUueM JJisi ypoB-
net P high v PEEP 3apaércst He3aBucumo.

CUHXPOHU3MPOBaHHble Bi-Vent Servo-i nepexopbl

nepexonbl no BpemMeHun
P R Asniall S y 10 Bpementy
S L] PSH. i S N
RS ...... W PS
; Ll [level 1
. 75%  25% 75% 25% 759, 25% t
| > < < >
Tiow Thigh Tiow Thigh Tiow

| BPEMEHHbIE OKHa CUHXPOHM3aunn BAOXa WU BbI,EI,OX3|

Ecnu nognepskka Broxos B PSV akTHBMpOBaHa TONBKO C HUXKHETO YPOBHSI
naBieHusi, 3ToT BapuaHT Bi-Vent noxoxk Ha SIMV-PC. (Ha cxeme Huxke)

Bi-Vent Servo-i

CUHXPOHMN3MPOBaHHble nepexofpl
¢ nepexoppbl ¢ no Bpemeva

eveI 2

‘ ; ‘ ‘i e\:I

Hwxe npuBomM yeThIpe BapuaHTa HACTPOWKM pexkuma Bi-Vent
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[Tpumep Nel PSV 1 Ha HU>KHEM 1 HA BEPXHEM YPOBHSIX JIaBJICHUS] HE aKTH-
BupoBaH. B npumepe Ne2 crioHTaHHble BIOXM nojjepxkanbl B PSV Tonb-
KO Ha HU>XKHEM ypoBHe. B mpumepe Ne3 crioHTaHHbIe BIOXU MOJIEPKaHbI
B PSV Tonbko Ha BepxHeM ypoBHE. B ueTBepTOM npuMepe COHTaHHbIE
BIOXM Nojyiep>kaHbl B PSV 1 ¢ BEpXHEro v ¢ HUXKHEro YPOBHEN.

B pexume «SPAP» «Spontaneous Positive Airway Pressure» Ha annapa-
tax IBJI ¢pupmbl e-Vent u B pexkume «Bi-Vent» ¢pupmbt MAQUET non-
JIEpP>KKa CIIOHTaHHBIX BIOXOB B PSV /17151 KaXk/10ro ypoBHsI HacTpanBaeTcst
pasfesbHO.
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Te xce aiiya, moavko 6 npoguib.
(Hapoonoe svickasviearue)

lll - 37 1IByxypoBHEBbIE PEXUMbI U PEXUMbI
C ABOMHbLIM ynpaBreHuem

° KpaTKO: ﬂByxypOBHeBble pPeXnMbl N peXNMbl C OBOWHbIM ynpasneHnem
MOryT ObITb HEOTNINYUMbI Opyr OT Apyra, Kak Ha rpaqwu(ax MOHUTOPA, Tak

W NO-CYLLECTBY.

*Moppo6Ho: B 3T0i riaBe Mbl CpaBHUBAEM PEXKUMBI IPUHYIUTEIb-
HOW BeHTUJsuuu ¢ JBoiiHbIM ynpasienneM (PRVC, VC+, APV,
PC-VolumeGuarantee, VC-AutoFlow) ¢ pexkxumamu tuna BIPAP
0e3 aktuBanuu PSV.

— Ymo y amux pexiucumos o0uHaxo6o?

1. PaGoTaeT akTUBHBIN KJIalaH BBIIOXa — 3TO 3HAYNT, YTO B JTFOOOH MO-
MEHT JIbIXaTEJBHOIO LIMKJIA, HAa JFOOOM YpOBHE JABJICHUSI MALEHT
MOYKET COBEPILATH CIIOHTAHHBIE [bIXATEIbHbIE IBUXKECHUSI.

2. Bce aT1 peskuMbl MO-CYLIECTBY, SIBJSIOTCS PeXKMMaMu yTpaBJisie-
MbIMU MO-JIABJICHUIO.

3. YacroTa JpIXaTesbHbIX LMKJIOB (B PEXKMMAX C JBOMHBIM YIIPaBJIe-
HMEM) U 4acTOTa NEPEXOJIOB C OIHOrO YPOBHS IaBJIEHUE Ha JIPYroi
(B IBYXYPOBHEBBIX peXKMMax) 33/Jat0TCsI BPAYOM IIPY HACTPOVIKE pe-
>KIMa.

4. [InTeIbHOCTD BlIOXA (B PEXKMMAaXx C [BOVIHBIM YIPABJIEHUEM) U Bpe-
Ms1 HA BEPXHEM YPOBHE JIaBJICHUS (B IBYXYPOBHEBBIX PEXMMAaXx) 3a-
JIAFOTCS BPA4OM IPU HACTPOMKE pexkuma.

To ecTb Bcst BpeMeHHast pa30MBKa 3a/IaeTCsl OJMHAKOBO, Y BCEX 3THX pe-
SKMMOB pab0TaeT aKTUBHBII KJIaMaH BbII0Xa U BCE 3TU PEXKUMbI pabOTatOT
TMO-JIaBJICHUIO.
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— B 4ém pazauque?

1. Ilpn HacTpoiike [IByXypOBHEBBbIX PEXXMMOB Bpad 3alaéT JaBJICHUE
BJIOXa, WJI BEPXHUI YPOBEHb J1aBJICHYS.

2. IIpn HaCcTpO¥IKE PE>KMMOB C IBOMHBIM YIIPABIICHUEM Bpay 3a1aéT Lie-
JIEBOI [BIXaTENbHBI O0BEM, a JaBJICHNE BJOXA aANNapaT Mof0UpaeT
cam.

Ha Fpa(bI/IKaX PE2KMUMBI BBITVEAT COBEPUICHHO OAMHAKOBO. Ecmm cocTos-
HHUE MallME€HTa CTaOMILHO U CBOMCTBA pecrn/IpaTopHoﬁ CUCTEMbI HE MCHSI-
KOTCA, TO ME2KJY BCEMU 3TUMU PEKMMaAMU BOO6HIC HET HUKaKOM PasHULbI.

Kozoa ceoticmea pecnupamopuolii cucmemvl MeHAIOMCA:

1. Y 1ByXypOBHEBBIX PEXKUMOB MEHSIETCS [IbIXaTEIIbHbIN OOBEM.

2. Y pexKMMOB C JIBOVHBIM YIIPABJIEHAEM MEHSIETCS [JABJICHUAE BJOXA.

Ob6vedunenue KoHyenyuii

Ha annaparax «Chirolog» BblIycKaeMbIX 11 THTEHCUBHON Tepanuu ¢pup-
Moii Chirana ecTb IByXypOBHEBBII PEXKHM C LIEJIEBbIM [IbIXaTeIbHbIM 00BE-
MoM BIPAP (2LV)-VG. Mbl paccMOTpUM 3TOT pEXXUM B CIIEAYIOLLE [1aBe.

P.S.: To, uro pexxum BIPAP ynpaBJisieM 10-1aBJI€HHIO C MEPEKITIOUECHN-
€M Ha BbIJIOX 110 BpEMEHH HALIO OTPA>KEHUE B U3MEHEHUM HOMEHKIIATY-
pb! pexkumoB VIBJI Ha anmaparax ¢pupmsl Driger: TOT pexum, KOTOPbIi
panblue HasbiBasics «BIPAP-Assist» Ha HOBbIX anmapaTax Ha3bIBaeTCs
«PC-AC».

P.P.S.: B Homenknarype pexxumoB cupmbl Lowenstein Medical pexku-
Mbl «Dynamic BiLevel», «Dual BiLevel», «Flexible BiLevel», «Volume
Adaptive BiLevel», «Dynamic BiLevel ST» «Dual BiLevel ST» Ha3Ba-
HbI 2UOPUOHBIMU T. K. OOJIAJIAIOT CBOMCTBAMU [IBYXYPOBHEBBIX M PEXKHU-
MOB C JIBOIHBIM yTIPABJICHUEM.
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lll - 38 MHOroypoBHeBbIe peXUMbl Ha annapaTtax
Chirana (XUPAHA)

Annapatel cnoBaukoil ¢pupmbl Chirana MCHOJB3YIOTCS B POCCUMCKHUX
KJIMHUKAX C cepefiuHbl mpouuioro Beka. CerofHsi B OT/IENEHUsIX peaHuMa-
LY ¥ MTHTEHCUBHOM Teparnuy IIMPOKO UCNosb3yroTes anmnapaTsl Chirolog.
Ot anmapatsl umerot 6onee 20 pexkumoB BeHTU siuMK. [IpuBeniem Bech
CIUCOK:

|. PexxumMbl npuHyauTenbsHON BeHTUnsAuum (rpynna CMV)

1. CMV — npunypuTenbHasi BeHTUsiums no-oosemy (VC-CMV)

2. SCMYV — CUHXpOHU3UPOBAHHAS IPUHYUTEIbHAS BEHTUIISILIUS
no-oosemy (AC-VCV)

3. PCV — npunynurenbHas BeHTUsIM no-fasiiennto (PC-CMV)
SPCV — cMHXpOHM3MPOBaHHAs PUHYAUTEIbHAS BEHTUIISILMS
no-gasaeHuio (AC-PCV)

Il. Pexxnumbl yepepyrowme cnoHTaHHble BAoxu PSV n npuHyguTtenbHble
(rpynna IMV)

5. SIMV(V)+PS — CHHXpOHM3MPOBaHHbIE NPUHYAUTENILHbIE BIOXU
10-00beEMY

6. SIMV(P)+PS — CuHXpOHM3MpPOBAaHHbIE NPUHYAUTENbHbIE BIOXU
TIO-/IaBJICHUIO
lll. PeXkuMbl CMOHTAHHOW BEHTUNSAILUN
7. PS — nompepkka gaBienveM (PSV)

CPAP — mocCTOSIHHOE MOJIOKUTENbHOE JIaBIIEHNE B JbIXaTeIbHBIX
My TSIX

9. nCPAP - nazaneubnii CPAP

10. *CFvS® - continuous flow support — BEHTWISILIMOHHAS TIO/IIEPKKA
HenpepbIBHBIM TTOTOKOM

11. **HFM CPAP — sto Bapuant CPAP + HFV nns nereit Becom menee
Skg
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IV. IByxypoBHeBble peXuMbl (HeOTNUYMMbI OT pexxumoB BIPAP Ha anna-
patax Dréger)

12. APRV (BIPAP)

13. 2-Level — BeHTUISLMS HA AIBYX YPOBHSIX JIaBICHUS

14. 2-Level+PS — BenTusiLms Ha AByX ypOBHSIX AaBieHus + PSV ¢ Huxk-

HEro ypoBHs

V. Onuua npumeHnMas B 60MbLUMHCTBE PEXUMOB

15. SIGH - B3p10x (yriy6aeHHbII BJIOX)
VI. Pexxumbl ¢ ABOMHbIM ynpaBneHuem — UBJ1 no-gaBneHuto ¢ ueneBbiM
AbiXaTerbHbIM OO0 BLEMOM.

16. PS-VG — PSV c neneBbIM fbIXaTeIbHBIM 00BEMOM aHaJIor VS

17. PC-VG — BeHTHISINS TTO-INABJIEHAIO, C IIEJIEBBIM JbIXATEILHBIM 005-
emoM aHasnor PRVC

18. SIMV-VG - cunxponusupoBanHast IMV ¢ neneBbIM JibIXaTeabHbIM
00BEMOM

VI. Pexxumbl n onumun dompmbl Chirana — mbl pa3bepém B 3TOW rnase

19. BIPAP (2LV)-VG — BenTunsiuust Ha iByX ypoBHsix CPAP ¢ neneBbim
IbIXaTeJIbHbIM 00BEMOM

20. MLV (multi level ventilation) — MHOroypoBHeBast BEHTWJISILMSL JIET-
KUX

21. MLV-VG — MHOroypOoBHEBasl BEHTUJISIUMS JIETKUX C LIEJIEBbIM JIbIXa-
TEJIbHBIM 00BEMOM

22. PMLV® - programmed multi level ventilation — nporpammupoBaH-
Hasi MHOTOYPOBHEBAsi BEHTUJISILIUS

23. APMV® (MVs) - automatic proportional minute volume — aBToa-
nantvsHasi cuctema MIBJI ¢ uesieBoit MUHYTHON BEHTUJISIUUET .

*CFvS® - continuous flow support — pa3zpadoTka npoceccopa [1aBona Topoka (Pavol
Torok) B Tpaxero manpieHTa BBOAWUTCS TOHKHWIA KaTeTep, HE MPEMATCTBYIOIMI BbIIOXY.
Yepes 3TOT KaTeTep B TPAXERO NOIAETCS NOCTOSHHBII OTOK AbIXAaTEIHON CMECH.

**HFM CPAP — ato Bapuant CPAP nist neteii Becom menee 5 kg. TTogaeTcst noToK Mo-
JlyJIMPOBAHHBIN MO BBICOKOW YacTOTE, HO CPEJIHUII YPOBEHb JIABJICHUSI 3aJlaeTCsl KaK B
CPAP.
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B VI paspene crmcka Mbl Ha3BalM OPUIMHAJIBHBIE PEeXKUMBI U ONLUHA
¢upmsbi Chirana, o6cykeHrne KOTOPbIX — LEJb JIAHHOW TJaBbl. DTO:
«BIPAP (2LV)-VG», «<MLV», «<kMLV-VG», «<PMLV®», kxAPMV®»

1. BIPAP (2LV)-VG - penrwsinust Ha iByx ypoBHsix CPAP ¢ neneBbim
AbIXaTeNIbHbIM 00beMOM. [IpuHIMIT paboThl TOT XK€ YTO M B PEKUMAxX
PRVC, APV, VG, AF. 911 pexkumbl onucanbl B riaBax «II - 6» u «III -
8». B nanHom pexxume komnbrotep annapara MIBJI ouennBaer ipixaresb-
HbIIl OOBEM [JOCTABJICHHBIN MAUMEHTY NPU NEPEXOE C HUXKHETO YPOBHS
CPAP (level 1) na Bepxuuii yposab CPAP (level 2).

p BIPAP-VG . Chirana

Tiow Thigh Tiow Thigh : Tiow Thigh

Vv LeNneBon AbiXaTesNibHbI 06bEM

B Tom ciyyae, eciiu foCTaBIEHHBIN IbIXaTELHbIN 0ObEM MEHBIIIE 1ieJie-
Boro (Box Nel), anmapar nosbiiaeT ypoBeHb BepxHero CPAP Tak, 4To0Obl
MIOCTaBJISITh MALMEHTY LEJIEBOM JIbIXaTeNIbHbIN 00beM (BIoxu Ne2 u Ne3).

Ha cxeme Huke MOKa3aHO Kak anmnapar U3MEHUT NapaMeTpbl BEHTUIISILUA
ecsm nipu nepexoyie ¢ HuxkHero yposHsi CPAP (level 1) na BepxHuii ypo-
BeHb CPAP (level 2) naumeHnTt nosmyyaeTr fbIXxaTesibHbIA 00BEM OOJbIIEe
neneBoro (Bgox Nel).

Anmapar cHrkaeT ypoBeHb BepxHero CPAP Tak, 4ToObI IOCTaBSATh Na-
LUMEHTY LIEJIEeBOI IbIXaTebHbIA 00beM (BIoxu Ne2 u Ne3).
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P Chirana
T2} - - g o e

Tiow Thigh Tiow Thigh Tiow Thigh

LeNneBoi [AblXaTefibHbli 0ObEM

2. MLV (multi level ventilation) — MmHoroypoBHeBasi BeHTHJISILST JieT-
KMX MOKET UMETb TPU, YEThIpE U Oosiee YpOBHENH B OTHOM pexkume. Haia
3ajiaya MOHSITh, B YeM OCOOEHHOCTh 3TOr0 PeKUMa U OTJIMYKE OT JIByXY-
POBHEBBIX PEXKMMOB, KOTOPbIE Mbl pa3oupanu B riiaBax «(BiLevel )II1-28»
— «(BiLevel)III - 34». B aTuX riaaBax rOBOPUTCSI O TOM, UTO KOI7ia B IBY-
XYPOBHEBbBIX PEKMMaxX aKTUBUPYETCS MOMJIEPKKa CIIOHTAHHBIX BJIOXOB B
PSV Bo3HuKaeT fononHuTeNbHbIE YPOBHU J1aBiieHus. bonee Toro, Ha npe-
AbITYLIE CTpaHULE Mbl COOOLIUIN, YTO U Ha annapaTtax Chirolog ectb pe-
KuM «2-Level+PS», kotopbiit HeotuuM ot BIPAP+PSV Ha annaparax
Driger. Hixe Mbl npusogyuM pucyHok u3 riasbl «III - 31 BIPAP + PSV».
Tax BeIrSaaT peskumbl «2-Level+PS» u «BIPAP+PSV».

Paw A nepeknioueHre Ha CMHXPOHW3MPOBaHHOE BIPAP+PSV Dréger
BEpXHUI yposeHb CPAP nepeksioyeHme Ha 2Level+PS Chirana
no pacnucaHunio BepxHun ypoBeHb CPAP
CrMoHTaHHOe
/ AblxaHue
CPAP
high PSV
Tes | T T A T | A
CPAP
low ]
— B | |
I
(asa asa
CPAP _high tbasa CPAP low (Texp) CPAP_high tbasa CPAP low (Texp)
TPUITEPOB [T~ 1 -
g,qoxg n | (Tinsp) (Tinsp)
BbIAOXa [ nnnTenbHOCTb AbIXaTerlbHOro LI.VIKJ'I> ONUTENBHOCTb AbIXaTENbHOIO LMKNa
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PaccmarpuBast 3TOT pexkum Mbl MOTIJIM Obl CKa3aTh O TPEX YPOBHSIX [Ibl-
xanust: CPAPlow, CPAPhigh, PSV. Ho ¢ atum MoxHo u nocnoputh. B
3TOM peXKUME TOJILKO /IBa ypOoBHs Boxa! Kak TOJIbKO Mbl aKTHBUPOBAJIN
PSV c yposusi CPAPlow fy1s1 maijieHTa 3aKpbITa BO3MOXKHOCTD JIbIIIATH
cnonTaHHo Ha ypoBHe CPAPlow. Yposenr CPAPlow Teneps craHoBHUTCS
baseline pressure, TO €CTb, YPOBHEM [aBJIEHUSI C KOTOPOrO HAYMHAET-
Csl BJIOX M 3aKaH4YMBaeTCsl BbIIOX. JIF0OO# CHOHTAHHBIA BIOX Ha ypOBHE
CPAPlow HemerieHHO NpuBEAET WM K nepexofy Ha yposeHb CPAPhigh,
nmu Tpurrupyet Biox B PSV ¢ yposust CPAPlow. TpeTsero He aHo!

Tenepb paccMoTpum peskum Bi-Vent Ha ammapatax Servo-i ¢pupMbl
MAQUET. MbI nopipo6H0 onucanu 31ot pexkum B riase «I11I - 34 Bi-Vent».
Huke npuBogyM pucyHOK U3 TOH Ii1aBbl. OCOOEHHOCTh 3TOTO BapUaHTa
IBYXYPOBHEBOI'O pe3KMMa B TOM, YTO BOXU B PSV BO3MOXHbI U C BEpX-
HEro M ¢ HUXKHEro ypoBHs. bosiee Toro BenmmunHa nopepxku (PS) post
Ka>KJI0ro ypOBHSI HACTPAMBAETCSl HE3aBUCUMO.

CYHXPOHU3MPOBaHHbIe Bi-Vent Servo-i nepexoppbl

y nepexomdl I y o Bpemeny
: 1PSH. .

25%
1

750%  [25% 75%

25%: 75% 25%: t

Tow N Thigh Tiow Thigh Tiow

| BpemeHHble OKHa CMHXPOHM3aLMM BAOXa W BbIOXa |

Ha nepBbiii B3risyy KaxkeTcs, 4To Mbl BUIUM YeTbipe ypoBHsi: PEEP, , Py,
PS,,PSy. Ho ecain nopofiTu K ananu3y ctporo, yposHen Boxa Tpu. PEEP,
SBJIIETCSl YpOBHEM baseline pressure 1 BAOXU C 3TOTO YPOBHsI MOJYYarOT
nopiepkky PS; . Ilepexon ¢ yposus PEEP, Ha ypoBeHb Py, cooTBeTCTBYET
BTOPOMY YPOBHIO Bfioxa. TpeTuil ypoeHb — 310 Boxu B PSV ¢ ypos-
Hs1 Py, OueBuHO, 4TO Ha3BaHMsI — 5TO BONPOC TPAKTOBKU U KOHCEHCYCa
0 TOM, YTO MbI OyJieM Ha3blBaThb YPOBHEM JaBlieHUs1 Boxa. Mbl cunTa-
€M, YTO, ecli nayueHT Tpurrupyet Baoxu B PSV ¢ yposueit PEEP, u Py
3TOT PEXKUM BIIOJIHE IPABOMOYHO HA3BaTh TPEXYPOBHEBBIM. A TENEPb Mbl
MPENBSBIISIEM CAMbIil CUJIbHBINA APTYMEHT B 110J1b3Y OpUrMHAIbHOCTH MLV
(Chirana). Hizke npuBenieH pucyHoK u3 riasbl «III - 32».
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P BIPAP P PC-CMV

>

Ecim y magpeHTa HET CHOHTAHHON [JbIXAaTEJIbHOW AKTMBHOCTH PEXKAM
BIPAP weorauum ot pexkuma PC-CMV. Korja naupeHT He Tpurrupyer
BJIOX, TO KaKoi Obl ypoBeHb PSV Mbl He ycTaHoBuaM, umeem aHasor PC-
CMV.

[Tocne TOro Kak Mbl BCIIOMHUJIA, KaK OPTaHU30BaHbI IByXyPOBHEBBIE pe-
>KAMBI OOpaTUMCSI K MHOTOYPOBHEBOI BEHTUJISILIMK Ha anmnapaTax (PUpMbl
Chirana. Hy>HO OTMETUTb [iBa CYLIECTBEHHbIX OTJIMYUSI OT JIBYXYpPOB-
HeBbIX peskuMoB. [lepBoe oTiMure cocTOuT B TOM, 4TO ypoBHeill PEEP/
CPAP MmoxeT ObITh He JiBa, a 60sblle. BTopoe oTimnure cocTouT B TOM,
YTO 32 OCHOBY BapMaHTa MHOT'OYPOBHET0 PexKnMa MOXKHO B3siTb VC-CMV,
PC-CMYV, PSV, u naxxe Bilevel. Boiopannbiii peskum MBJI coBmeriaeTcs
¢ nepeksoueHusiMu ¢ ogHoro yposHs PEEP Ha fipyroit u oOpatHo. Ecim
MbI B3s1M 32 0cHOBY PSV, MbI nonyunm pexkum noxoxwuii Ha Bi-Vent Ha
anmaparax Servo-1 ¢pupmbl MAQUET (1). Ecam naupeHT He O6ypeT Tpur-
rMpOBaTh BOXHU pexkuM npespaturcs B PC-CMV (2).

CMOHTaHHbIE BAOXW B PSV Chirana

®
P

@ CMOHTaHHbLIX BAOXOB HeT
;[—\ (—\—

Tenepb Bo3bMeM 3a ocHOBY pexxuMm PC-CMV u coBMecTuM ero c By-
XYPOBHEBBLIM PEXMMOM. BHE 3aBUCUMOCTH OT JIbIXaTEIbHOI AKTUBHOCTHU
NalyeHTa anmnapar BbINONHSAET BAOXM No-asieHuto (PCV) ¢ kaxpjoro
ypoBHs PEEP.
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PllBitevel | o ____ i pEEPR Chirana
; MLV (3-Level)

\ PEEP ‘ (baseline)
\ :

Texp Tinsp

P

[PC-CMV-+BiLevel = MLV (3-Level) | H

PEEP (baseline)

PC.CMV Texp Tinsp Texp T insp

PEEP (baseline)

W, kpome Toro cam nepexop ¢ yposHsi PEEP Ha yposens PEEPh, siBnsieTcst
9KBMBAJICHTOM BJI0Xa, IOCKOJIbKY MOBBILICHUE JJABJIICHUS B [IbIXaTEJIbHbIX
MYTSAX — 3TO BJIOX.

Ha pucyHke npejicTaBIeHHOM HIDKE MOKa3aHbl KPUBbIE IABJIEHUS, TOTOKA
n oobeéma npu UBJI B TpexypoBHEBOM peskiMe MOCTPOEHHOM Ha OCHOBE
PC-CMV.

3 MLV (3-LV) Chirana

level 3

PEEPh

PEEP (baseline)

NNTAWNT
vvvvvm/v

JAVANAVAVAVAT AN
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Caenytommit npumep: MLV 4Level. [laHHbIl BApMAHT MHOIOYpPOBHEBO-
ro peXkrMa MOCTPOEH Ha UCIOJIb30BaHUM B OJJHOM peXXMMe TPEX yPOBHEN
PEEP u BroxoB PC-CMV. Oco6eHHOCTBIO 3TOTr0 pe’KuMa, Kak U B Bapy-
aHTE ONMMCAHHOM BBILLIE SIBJISIETCS TO, YTO BCE YPOBHU BEHTWIISILIMKU paboTa-
10T BHE 3aBUCUMOCTH OT [IbIXaTeJIbHON aKTUBHOCTH MALMEHTA.

el

PEEPh2 Chirana
; MLV (4-Level)

PEEP . (baseline)

Treeph2 Treepnt Teeer © Tpeerh2 Treepnt

3 Level PEEP

[PC-CMV+ 3Level PEEP = MLV (4-Level)|

&&’ X\ PEEPh2
MLV (4-Level) | |~ PEEPh1- ’m 77777777777777 L[

PEEP' (baseline)

P

Tpeeph2 Treephi Teeer  Teeern2 Theephi

(béseliﬁe)

PEEP

[To panubM npocpeccopa [TaBona Topoka (Pavol Torok) ucnons3oBanue
MHoryposHeBori VIBJI yiydmiaer pe3ynbrarhl JeUeHHs] NALMEHTOB Kak
C OOCTPYKTHMBHBIMU TaK W C PECTPUKTUBHBIMU 3a00JI€BAHUSIMU JIETKUX
NPUBOJISIIMX K JIbIXaTeJLHON HeffocTaTouHocTu. Ocoboe 3HaUeHue B Iy-
ommkayusx [1aBona Topoka npugaéTcst TOMy, YTO B psAfie KIMHUYECKUX
CUTYalUii ObIBAET 11€JIeCO00pPa3HO CHU3UTD, WM HA BpeMsi OJIOKMPOBATh
NbIXaTEIbHY0 AKTUBHOCTD MALMEHTA, Y IIPU 3TOM ITPOBOJIUTH MHOTOYPOB-
HEBYIO BEHTWJISILIMIO JIETKUX. B OCHOBE (p13MOJI0rMyecKoro 000CHOBAHUS
UCnoJb30BaHusi MHOroypoBHeBoii UBJI y mauueHToB ¢ TskenbiMu 3a00-
JIEBAHUSIMU JIETKUX JIEXKUT MPECTABICHAE O HETOMOT€HHOCTH MOPAKEHUSsT
nerkux. CleacTBUEM HETOMOI€HHOCTH SIBJISIETCS PA3JIMYHOE COMPOTHUBIIE-
HUE JIbIXaTEJIbHBIX MyTEN U pa3HbIil KOMIUIAMHC JIETOYHOM TKAHU B Pa3HbIX
oTJIesIax JIerkux. B pe3yabTare pasHble OT/ENbI JETKMX UMEIOT pa3Hble
noctosiiible Bpemenu (CR uimm t). Micnonb3oBaHue peskKuMoB, B KOTO-
PbIX OJHOBPEMEHHO MCINOJIb3YIOTCS Pa3HbI€ YaCTOThI NEPEXOJ0B C OJJHOTO
YPOBHS JABJIEHNS HA IPYTOM M HECKOJIBKO JABJIEHUI B10XA MO3BOJISIIOT M10-
BbICUTb 3(p(eKTUBHOCTb VIBJI y TSKENBIX OOJBHBIX.
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3. MLV-VG - mHoroypoBHeBasi BEHTHJISILKSI JIETKUX C IIEJI€BbIM [IbIXa-
TeJbHbIM 00beMOM. [1o TexHrYecKuM MpUHUMNAM paboThbl ITOT PEKUM
MOXO0X HA JIPYTUe PeKUMbI yIpaBisieMble MO JIABJICHUIO C LIEJEBbIM [bl-
XaTelbHbIM 00bEMOM. B Hauane 3Toil TJ1aBbl Mbl OnMucany Kak padora-
€T JIBYXYPOBHEBbIIl PEKUM C LEJIEBbIM JIbIXaTeIbHbIM 00bEMOM «BIPAP
(2LV)-VG». Annapar UBJI oueHuBaeT JibIxaTesbHbIi 00BEM COCTOSIBLIE-
rocsi BI0Xa M B 3aBUCUMOCTU OT PE3yJIbTATOB TOBBIIIAET WA CHIKAET
JIaBJICHUE CJIEYIOLLErO BAOXA.

4. PMLV® - programmed multi level ventilation — nporpamMmmmupoBaH-
Hasi MHOTOypOBHEBasi BEHTWJISILIMS. DTO BapMaHT MHOroypoBHeBoit IBJI.
B aTom pexxnme komnbrorep annapata MBJI Ha 0CHOBE BBOJIHBIX JIAHHBIX
O MalMEeHTe U pe3yJIbTATOB MOHUTOPUHI'A COCTOSIHUSI PECIIMPATOPHON CH-
CTEMbI PACCUMTBIBAET U TpejiaraeT BapuanT MLV (ypoBHM [1aBieHUi 1
COOTHOLILIEHUS JUIMTENILHOCTHU Ha KaKJIOM YpOBHE). Bpau MoxkeT BHOCUTB
W3MEHEHNS] B HACTPOWKH peXK1Ma.

5. APMV® (MVSs) - automatic proportional minute volume — aBroa-
nantuBHasi cuctema MIBJT ¢ ueneBoit MuHyTHOW BeHTUmsiumen. [Ipunimn
paboTbI ATON ONMUMHK MOXOXK Ha pexkuMbl VG, OTHAKO B 3TOM pekuMe 1ie-
JIbIO SIBJISIETCS Y3K€ HE JIbIXaTeJIbHbI O0BEM, a MUHYTHBII O0BEM BEHTU-
nsiiyn. KoMnbroTep anmapaTta CyMMUPYET JbIXaTelIbHbIe 00 bEMbI KasKIble
20 cex U pacCUUTBHIBACT OXKUAAEMbI MUHYTHbBIN 00BEM BeHTU sIIuK. [1o
pe3yJsibTaTaM pacyeToB MOBLIIAET WM CHIXKAET JIABJIEHUE BIOXA C LIEJbIO
MIOCTIKEHUST LIEJIEBOTO 00bEMa MUHYTHOM BEHTUJISILIMK, MEHSISI BEJTMUNHY
abIxareabHoro oobéma. Onuust APMV® moxkeT ObITh ak TUBUPOBAHA 171
JIH000r0 pexkrMa YIpasJisieMOro Mo-/aBJICHUIO.

Tpurrepsl Ha annaparax Chirolog Bo Bcex pexkumax Mpejnosaratommx
MOJJIEP>KKY /AbIXaTeJIbHON aKTMBHOCTU MalM€HTa MOXKHO aKTUBHUPOBATH
TPUITEP NalyeHTa paboTAaIOLIMIA MO-IABJIEHHUIO WK MO-MIOTOKY, B 3aBUCH-
MOCTHU OT IIpCIIHO‘ITeHI/Iﬁ Bpayda 1 OLCHKU KIIMHIYECKOMN CUTyaluu.

AKTUBHBII KJIanaH BbIIOXa W KOMIEHcalusi oToka Bo Bcex pexkumax
¢ nBoyiHbIM ynpasyieHueM (VG), IByXypOBHEBBIX 1 MHOTOYPOBHEBBIX pe-
>KMax paboTaeT aKTUBHBIN KJIamaH BbII0Xa.
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lll - 39 OBoiHOe ynpaBneHue B TeueHne Bgoxa—Dual Control
Within a Breath

3agaya B TOM, YTOObI MPU U3MEHEHUSIX KOMIUIAHCA /WM PE3UCTAHCA B
TEeUEHUE OJTHOTO BJIOXA armapaT yCres CKOPPErupoBaTh HACTPOVKU PesKU-
Ma MIBJI u Bce-Taku JOCTaBUTH LIEJIEBOIA JIbIXaTEJIbHBIN 00BEM, HE TPEBbI-
11as 3aJIaHHBIN YPOBEHb [IaBJICHUSI.

OpuH 13 BapraHTOB peleHus — pexkuMm VAPS. 3ToT pexkum ecTb Ha anna-
parax VIBJI Bird 8400ST u Bear 1000.

Ipunuyun padotsl pexxuma VAPS.

IIpn HacTpoiike pexxuma 3aJaéTcs JaBJICHUE TONIEPXKKU (support
pressure), LEJeBOI /bIxaTelibHbI 00BEM (target tidal volume) u rpaHu-
1]a TPEBOT 0 JJABJIEHUIO (OHA K€ SIBJISIETCS] YPOBHEM «aBapUIHOT0» Nepe-
KJIFOUEHUs Ha BbII0X). KpoMe Toro, 3agaeTcsi ypoBeHb NOTOKA MOMIEPK-
KM. DTO BEJMYMHA MOTOKA, NMPU JOCTMXKEHUM KOTOpoM, anmapat MBJI
NPUHMMAET PELICHUE NEPEKIIIOYNATHCS Ha BBIOX WM HAYaTh YIPaBJICHUAES
B/IOXOM IO 0OBEMY .

Briox HauMHaeTcsl B OTBET Ha MHCIIMPATOPHYIO MOMbITKY MaleHTa, Kak B
pexxume PSV ¢ 3aiaHHbIM ypoBHEM JjaBiieHust nojyiep>kKku. Anmnapart VIBJI
u3MepsieT J0CTABIEHHbII NALMEHTY AbIXaTesbHbI 00beM. Ecim K MoMeH-
Ty CHUKEHMS TOTOKA /IO YPOBHSI MOTOKA NOJIEP>KKM MALMEHT He MOyl
LEJIEBO JIbIXaTeJIbHbII 00BEM, anmapat MPOIOJIKUT BJIOX C YIPABJIEHUEM
10 00bEMY MOCTOSHHBIM MIOTOKOM U JIOCTABUT HEJIOCTAOLIEE KOJTMYECTBO
IbIXaTeJIbHON CMEeCH.
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ypoBeHb

noToKa ~ MEPEKTIOMEHVE MEPEKJTIOYEHNE
noﬂ.ﬂ.e‘pmm PS —a \/C ~ / PS — \VC
Y
JOBABJIEHHbIV M3BbITOYHbIV
OBbEM OBbEM

NIOBABJIEHHbIV
OBbEM

LieNneBoW AblXaTeNbHbl 06bEM

Ha nanHoii cxeme niepBblit Biox B pexkume VAPS HeoTmunm ot Bioxa B
PSV. Bo BTOopoMm BoXe NalyieHTy He ObLT IOCTAaBJICH LEJICBOM JIbIXaTe b
HbI1 00BEM IO MOMEHTA, KOIJIa TIOTOK CHU3WJICS JI0 YPOBHS MOTOKA MOJI-
NEPKKU, U annapaT NpOAOJIKUII BAOX C YIIPABIEHUEM MO0 O0BEMY MOCTO-
SIHHbIM MTOTOKOM U JJOOABUJI HEOCTAOLIMI 00BEM. TpeTuil BIOX moxXoxk
Ha BTOPOW, HO MPU MONBITKE anmnapara JI00aBUTh HEJOCTAIOUMII O0BEM
[IaBJIEHUE JJOCTUIJIO TPAHULIBI TPEBOT, U anmnapaT NePeKIFOYUIICS Ha Bbl-
HoX. 3aja4ya He BbINOJIHEHA — LEJIEBOM [bIXaTeJIbHbIN 00BLEM HE 10CTaB-
JieH. YeTBepThlil BIOX MOKA3bIBACT, YTO €CJIM Y MalUeHTa MOBbIIACTCS
KOMIUTAiHC WJIA UHCTIMPATOPHOE YCUIIKE, alNapaT JOCTABIISIET [bIXaTellb-
HbIl 00BEM, IPEBBILLIAIOIINI 1Ie7IeBON. 3ajilaya BHOBb HE BBITIOJIHEHA.

CyTb JIBOMHOIO yNpaBJieH!s B TOM, UTO 3a/Ia€TCsl Tpefies jlaBienus. Bnox
ynpasJisieM 1o o0beéMy . [Ipu cHkeHnn

KOMIUTAHC W/WJIW TIOBBIIIEHWM PE3UCTAHC amlnapaT YMEHbBIIAET MOTOK,
HO yBEJIMYMBAET MOTOKOBOE BpeMsl BoXa. TakuM 00pa3oM, He MpeBbIlast
3aJJaHHbII ypOBEHb faByieHus, annapat VBJI jocTaBnseT ueneBoii Jpixa-
TEILHBIA OOBEM.
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Pe3rome: Mbi nokazasnm pexkum, oTHocsiuiics K rpynne Dual Control
Within a Breath. Dto 3HaunT, 4TO anmapaT CTPEMUTCS IOCTaBUTH Iie-
JIEBOI JIbIXaTeNbHbIN 00BEM BO BpeMsi TeKyllero poxa. Ilpu cozpanum
3TUX PEKMMOB KCIOJIL30BaH MPUHIMIT yrpaBieHus: — autosetpoint. Tor
>Ke MPUHLMN YNPaBJIeHus1, UCTIONIb30BaH B pexxume PLV. [Togxop K perwe-
HMIO 33/1a4 B 3TUX PEXKUMaX pa3JINyHbIN.

B pesxxume VAPS chHavana BKITIOYaeTCs BOX C 3aJlaHHbIM YPOBHEM [IaB-
JIEHUS! TIOJJICP>KKHU, a TIOTOM JI00ABIISIETCSl HEOCTAOIIMI 00BEM. Pexkum
«VAPS» OBOJILHO YacTO HE CIpaBIsieTCs C 3aayeil, eCl COCTOSIHME
MayeHTa He CTaOUJIbHO: TO HEIOAAET, TO 3aBbIlIaeT 00BbEM, KaK MoKa3a-
HO BO Bpemsl BIoXoB 3 u 4. B pe3ysbTaTe, Ha HOBBIX MOJIEJISIX anmnapaToB
NBJI pexxuma VAPS Her.

JloGaByM K ckazaHHOMY pexkuMm — «Pressure limited ventilation» (PLV)
Co3/laHHbIIl Ha ocHOBe pexkrma VCV ¢ MOCTOSHHBIM MOTOKOM, Ha arnmna-
patax ¢upmbl Driger Toxke OTHOCHTCS K TpyIIe PeKUMOB JBONHOIO
ynpasneHusi B TeueHue Boxa — Dual Control Within a Breath. I[Togpo6-
HO onucaH B rnase «lII - 4». [To cTapoit kinaccupukaumy Ha anmnaparax
dupmbr Driger, VCV nHasbBasicst «IPPV» («Intermittent positive pressure
ventilation»).
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YACTb YETBEPTAA IV
AcuvHXpOHUN

«. ..U byMaﬂ, umo Obluam npocmo makxk, OHU He80JN1bHO

nonaoarom 8 maxKn makKo0 xe HePOBHO20 ObIXAHU.»
(B. C. Bovicoyxuii)

«Hem uenosexka — nem npooaembl»
(U.B. Cmaaun)

BcTynneHue Kk 4eTBEpTOM YacTu

IIposopst IBJI nipu oCTpOil IbIXaTEIbHON HENOCTATOYHOCTH — PELAEM
/1B IJIaBHbIE 3a7aun: 1) OKCUreHaiusi KpoBu 1 2) yjjalieHle yrieKUCIOThlI.
MbI onieHMBaeM pe3ynbTaThl MyJIbCOKCUMETPUM U KarnHorpauu Ha npu-
KPOBaTHOM MOHWUTOPE U Pe3yNbTaThl aHAIM3a ra3oB Kposu. Eciu Ham He
yAAETCs yIyqlUMTh NoKa3areau razooomeHa — IBJI HeacpdexTuBHa. [o-
OuBasicb HopManu3auum razooomeHa npu VMIBJI Mbl He 10JI>KHBI TOBPEX-
nath nérkue, u annapat IBJI He joykeH «BcTynatb B KOH(IMKT» C Ma-
yueHToM. Korpa ipixaTresbHoi ak TUBHOCTH Y TIAMEHTA HET, — KOH(DJIUKT
HeBo3MoXKeH. Taxk npoucxoput MIBJI y naumeHTOB B KpaiHe TsKEnom
COCTOSIHUM, IPY TJTyOOKOM YTrHETEHNUH (PYHKIMY JIbIXaHUS! WU TIPU TI1y60-
KOM Hapko3e ¢ Muopenakcauueii. Kak Tonbko BO3HUKAET 3aj1aya mpo0y K-
JIEHMs TI0CJIe HAPKO3a WM peaOuiMTaluy BbI3OPABIMBAOLIETO NalUeH-
Ta C NEPEBOJIOM HA CAMOCTOSATEJILHOE JIbIXAHUE, HY>KHO NOJIEPXKUBAThL U
CTUMYJIMPOBATH [IbIXaTEJIbHYI0 AKTUBHOCTB nauyeHTa. Hy>kHo HacTpouTb
padory annapara MBJI Tak, yTo6b! KOH(pMKTOB He ObL10. [Ipn ouenke
paboThl annapara ¢ NO3ULUIA AbIXaTEJIbHOr0 KOM(OpTa NalMeHTa Bpay
aHaNM3UpYyeT rpaduky MoToka M jasieHus. JuckomcopTt nauueHTta,
UM, «00pb0a MauMeHTa ¢ annapaTom», BO3HUKAET IMPU HECOOTBETCTBUU
notoka annapara MBJI noToky, KOTOpbIi CO3aET nauueHT. Bo3MOXKHbI
pa3/IMYHbIE BapUAHThl TAKUX HECOOTBETCTBUIA. [Iy1s1 0003HAYEHUSI KOH-
¢aukTa nagyeHTa ¢ padboToN anmnapara UCHOJIb3YeTCsl COOMpPATENbHbIN
TEPMHUH «aCUHXPOHUMW». [I0TI’KHO MOHUMATh, YTO HECUHXPOHEH UMEHHO
anmapat VIBJI ¢ naupeHToMm, a He HA0OOPOT.
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K coskanenuto, 4acTo NprXOAUTCS CIIBILATH (Ppa3y: «MalMeHT HECUHXPO-
HEH ¢ anmnapaTom» . ['oBops u jymasi Takum 00pa3oM, Bpady aBTOMATUYECKHU
NepeKJIa/ibIBaeT BCIO BUHY Ha naipeHTa. HenpaBuiibHbI OTBET Ha BOMPOC
«KTO BUHOBAT?» NMPUBOAUT K HEMPaBWILHOMY OTBETY Ha Borpoc «YTo
nenathb?». BMecTo n3MeHeHusi napaMeTpoB BEHTUIISILIMKA B COOTBETCTBUM C
NOTPEOHOCTSIMY MALMEHTA BPAuM WY T MO My TH HaKa3aHUsl HEMOCTYIITHOTO
NALMEHTA, UMEIOLLIEro COOCTBEHHOE NMPEJICTABIIEHUE O TOM, KaK €My JIyd-
i€ IpIaTh. B pony Haka3aHus UCTIONIB3YIOT B JIyUILIEM CJIy4ae Ceaumio,
B XY/ILIeM — MUOpeJiakcaio. BoJbIIMHCTBO aCHHXPOHUIT MOKHO paspe-
HIUTHb U3MEHEHUEeM HacTpoeK BeHTuisiuuu. Ho st Toro ytoObl ymMeTh 3T0O
fieNaTh HY>KHO 3HATh KakKue BapUaHThbl ACUHXPOHUI CYILECTBYIOT, KaK UX
pacno3HaTh, MPUYMHBLI UX BO3HUKHOBEHUSI, M CIOCOOBI UX YCTPAHEHUSI.

Knowledge is power! (3nanue — cuna.)



324 YACTb IV. AcUHXPOHUM

IV -1 Knaccudmkauma acMHXpoOHUM

HJist Toro, 4ToObl TOBOPUTH 00 ACMHXPOHHOCTH PadoThl anmapara MIBJI
CO CITOHTAHHOM JIbIXaTEeJIbHOW aKTUBHOCTBIO MALMEHTA HY>KHbI KPUTEPUN
cuHXpoHHOCTH. Ha nepBoM MecTe BHU3yalbHbII KOHTPOJbL. Bpau nos-
>KEH YBUETb CBOErO MayyeHTa. MimeeT 3HaueHue TO, KakK pacLIMpsIeTCs
rpy/iHasl KJIETKa MpM JIbIXaHWM, KaK MeHseT (popMy 00JIaCThb >KMBOTA Ha
B/IOXE M Ha BbIloXe. Ecim TesocnoXkeHne nauyeHTa no3BosisieT, HyKHO
OLIEHUTb PadOTYy BCell AbIXaTeNbHON MycKynaTypsl. Hac unrepecyer pa-
60Ta MbILIL OPIOIHOIO Npecca, MEXXPEeOEPHBIX MBIIIL, MbILIL 00JaCTH
wen. Ha puckoMgopT nagyeHTa MOryT yKasblBaThb MUMUKA CTPajIaHus,
packpbIBaHUE pTa, ABUXKEHUE KPbUILEB HOCA. [JONOIHUTEIBLHBIMU KPUTE-
PUSIMUA TOBOPSILLIMMU O HEOJIaronoylyym MOryT ObITh MOOJIETHEHUE WU
nokpacHeHue Jmua, not. [ Ipu onenke kavectsa MIBJI Hy>kHO cMOTpeTh Ha
TO, KaK MEHSIFOTCS! JAHHbIE FEMOIMHAMUYECKOIO MOHUTOPHHTA, B IIEPBYIO
ouepenp YCC. BosnukHoBeHne auckomdopra npu MIBJI moutn Beerpa
npuBopuT K W3MeHeHn0 YCC. BobIIMHCTBO COBPEMEHHBIX NPUKPOBAT-
HbIX MOHUTOPOB OJJHOBPEMEHHO ¢ KprBoi DKI' BLIBOIUT Ha 3KpaH 4acTo-
TY JIbIXaHUI U 3JIEKTPOUMIIEJAHCHYIO KPUBYIO JIbIXaHUs. Mbl HACTOSITENb-
HO PEKOMEH/IYEM COMNOCTABJISATh 3JIEKTPOUMIIEJAHCHYIO KPUBYIO JIbIXaHUS
Ha PUKPOBATHOM MOHUTOPE C KPUBBIMH JIbIXaHMSI HA MOHUTOpE anmnapaTa
NBJI. CambiMu 1OCTOBEPHBIMU U MH()OPMATUBHBIMU METOJIAMU BbISIBIIE-
HMsl ACMHXPOHHUI SIBJISIETCS COMOCTABIIEHUE KPUBBIX NMOTOKA, AABJIEHUS U
00bEMa, XapakTepu3yIoLMX paboTy anmnapaTa, ¢ KpUBbIMU JIaBJIEHUS C
NULIEBOJHOTO JJATUYMKA U C 3JIEKTPUYECKON aKTUBHOCTBIO AraparMsl.
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(IV) puc 1

Pawo (l

AaBlieHNe B KOHType

Flow //\
NnoToK l/

[aBneHne C MULEBOAHOrO AaTurka

Fes \/

S
—
U

HaubGonee ynoOHast knaccuduKauysi aCMHXPOHUI OCHOBAaHA Ha MPUBSI3Ke
K (paze IbIXaTeJbHOr0 UUKJIa, B KOTOpoii padoTta anmapaTta MIBJI He coBna-
JIACT C JIbIXaHWeM MalueHTa. B pIxaTebHOM LMKIIe BbIIeNstoT 4 asbl:
1) TpurrupoBaHue BAOXa, 2) BAOX, WM CTA[Usi UHCIIMPATOPHOTO MOTOKA,
3) nepekJroUeHune ¢ Boxa Ha BbIIoX (cycle), 4) BbIOX WM CTajust SKCITH-
paTopHoro noroka. ®asbl IbIXaTeJIbHOrO LMKJIIA pACCMOTpPEHBI B riaBe «II
— 9». ACHHXPOHUS1, MO>KET BOSHUKHYTb BO BpeMsl Jit000ii ha3bl.

(IV) puc 2

da3bl JIbIXaTeJIbHOrO 1MKJa: 1) Tpurrep, 2) BIOX, 3) NMEPEKIIOYEHUE Ha
BbIJIOX (cycle), 4) BbIIOX.
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Co0TBETCTBEHHO MOYXKHO BbIJIEJIUTDH 4 FPYIIbl ACUHXPOHUIA:
1. ACUHXPOHUU TpUrrepa

» HeaddekTuBHoe Tpurrupopanue

o JIBOMIHOE TPUITUPOBAHKE

o ABTOTpPUITUPOBAHUE

2. AcCUHXpOHMM NoTOKa (Ha BOoOXe)
o B nauane Bnoxa

o B KoH1ie Bgoxa

3. ACMHXPOHUM NepeKIIoYEeHUs1 C BAOXa Ha BbIJOX
» PanHee nepekiroyeHre C BOXa HA BbIIOX

« [lo3gHee nepexirtoueHue ¢ BIoxa Ha BbIJJOX

4. ACNHXpPOHUM BblAOXa

Bo3MoxkHO coueTaHne HeCKOJBLKUX TUIIOB aCI/IHXpOHI/Iﬁ
Y OAHOT'O MaHUCHTA.



IV - 2 AccuHxpoHum Tpurrvposarus 327

IV - 2 ACUHXPOHUN TPUTTUPOBAHUS

Bripensitor crniefyroipie BUbl aCUHXPOHUIA TpurrrpoBaHust: 1) Headdek-
TUBHOE TPUTTUPOBAHKE, 2) IBOMHOE TPUTTUPOBAHKE, 3) ABTOTPUITUPOBAHUE

IV - 2.1 HeaddekTBHOE TpUrrmupoBaHmne

[Tpo HeadppekTUBHOE TPUTTHPOBAHKE FOBOPAT B TEX CIyvasiX, KOrfa fibl-
XaTeJbHasl NONbITKA MALMEHTa He MPUBOAUT K BKJIFOUEHHUIO allapaTHOro
B/I0X2 WM MPUBOJUT, HO C 3ajiepKKOoi. OCHOBHbIMM NPUYMHAMM HE3(]-
(PEKTUBHOTO TPUTTUPOBAHMUSI SIBJISFOTCSL:

1) HeocTaTOUYHAsE YyBCTBUTEBHOCTD TPUTTEPA

2) nammune autoPEEP

3) U30bITOYHbIN YPOBEHb MOJJICPKKHU.

HeaddexkTrBHOE TpUrrupoBanue oueHb MII0X0 NEPEHOCUTCS MALUEHTAMU,
BO3HMKAET YYBCTBO YYLIbSI, HAPACTAET O€CIOKONCTBO. BO3HMKaeT Taxur-
HO3, ellle Gobilie ycyryossitoiee runepuHgsiuuo gerkux. [Ipu orcyT-
CTBUM CBOEBPEMEHHOI KOPPEKIMH JJAHHOTO BU/Ia ACUHXPOHUU, TIPOSIBJICHUS
«OOpBHObI MALMEHTA C amnnapaToM» MPOrPECCMBHO HAPACTAIOT U TMAIUEHT
uctoiaetcs. B GonblMHCTBE ciyvaeB He3a(P(EKTUBHbIE JbIXaTeIbHbIE
NONbITKYA BUJIHbI HA KPUBBIX NMOTOKA, [IABJICHUS! B /IbIXATEJILHbIX MyTSIX U HA
KPMBOM, CHSITOM C MUILIEBOJIHOTO JIaATYMKa faByeHus. (PucyHok 3)

15

F
L/s

0

-1,5
50 |
Paw
mbar
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(IV) puic 3
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1) HegocTaTo4YHas YyBCTBUTENIbHOCTb TpUrrepa

SBISIETCSl HAKOoOJee JIErKO YCTPAHMMOW NPUYMHON HEe3a(h(PEKTUBHOTO
TpurrupoBanusi. [laHHbIA BUJ] aCUHXPOHUM BO3HMKAET B TEX CIyyasx,
KOIj]a MAalUUEeHT HE MOKET OCYLECTBUTH JIbIXaTeJbHYIO MOIMBITKY J0-
CTATOYHOW CWJIbI JIJISI CHUDKEHUS JJaBJICHUSI B [bIXATEJbHbIX MYTSIX WU
ISl CO3/1aHUSI NOTOKA, JJOCTATOYHOrO /Il TPUITMPOBAHUS annapaTHO-
ro Baoxa. [IpmumHa — mMO0 HKU3Kas YyBCTBUTEJILHOCTb TpUITEPA, JTUOO
cnabocTh naumeHTa. Hanbosee yacTo 310 HaOMIOAAeTCsl y NMAUUEHTOB C
HENPOMBILIEYHbIMU 3a00JI€BAHUSIMU JIFOOOrO reHes3a. Y NalMeHTOB paH-
HEro JeTCKOro BO3pacTa HEOOXOAMMO YCTaHABIMBATH 00Jiee BbICOKYIO
YyBCTBUTEJBLHOCTb TPUITEPA, YeM Yy B3pociibix. Ecau Mbl npeanomnara-
€M, YTO aCUHXPOHUS1 00YCJIOBJIEHA HEIOCTATOYHON YyBCTBUTEILHOCTHIO
TpUITEPA, Hy>KHO OTPETYJINPOBATh YYBCTBUTEIBHOCTb TPUITEPA, YTOOBI
BCE JIbIXaTEeJbHbIE MOMbITKU MALMEHTA NOJICP>KUBAIMCH ANNapaTOM.
IIpn HacTpoiiKe 4yBCTBUTEILHOCTU TPUITEpa HEOOXOAMMO COOJIHOIATh
onpefiesieHHbIN 0ajaHc, YTOObl U30eKaTh Kak Hea(P(PEKTUBHOIO TPUr-
TUPOBAHUS, TaK U ABTOTPUTTUPOBAHMS.

HN3KaA

4YBCTBUTE/NBHOCTD AOCTaTO4YHaA YyBCTBUTEJNIbHOCTb TpUrrepa

Tpurrepa
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2) Hann4ume autoPEEP (aTol1/IKB) sinisieTcst ofjHOM 13 HanboJee Ja-
CTBIX MPUYMH HE3(P(PEKTUBHOTO TPUITUPOBaHUs y nauueHToB ¢ XOBJI.

JlaBaiiTe pacCMOTpPUM KakKnuM MMEHHO 00pa3om autoPEEP npuBoiuT K He-
a(ppeKTMBHOMY TpUrrMpoBaHuto. [ toro, ytoos! annapat VMIBJI pac-
MO3HAJ IbIXAaTeJILHYIO MOMBITKY MalMeHTa U TOfIepKall €€, HEOOXOIUMO,
YTOOBI JATYMK JIABJICHUS PACMO3HAJ CHIDKEHUE JJABJIEHNS B IbIXaTEJILHOM
KOHTYPE UM JJATYMK NOTOKA 3a(pMKCUPOBAJI HAYAI0 MHCIMPATOPHOTO NO-
Toka. [lo 3akoHam pu3uku, 17151 CO3/IaHUs MOTOKA HEOOXOIUM T'PAJIUEHT
IaBJICHUI, TO €CTh JJABJIEHUE B [IbIXaTEJIbHBIX MyTSIX MAUMEHTA [OJKHO
CTaTh HUXKE BHELIHErO JIaBJieHusl. ECiM mauyeHT JIBILUT caM Yepes ecTe-
CTBEHHBIE [IbIXaTeJIbHbIE MyTH, BHEIIIHEEe JIaBJICHNE — 3TO aTMocqepHOe
naBnenne. Ecom mammenTt Haxomurcs Ha MIBJI, BHemHee naBnenme — 310
IaBJIeHME B KOHTYpE annapara u OHO PaBHO YCTAHOBJICHHOMY 3HAUYEHUIO
PEEP.

JlaBaiiTe pacCMOTPUM IJIEBPAILHOE JJABJICHUE U [IABJIEHUE B IbIXATEIbHbIX
MyTSX Y MALMEHTA CO 3A0POBbIMU JIETKUMU.

OBbIYHbIV BAOX Zmaf

-2mbar

Pary

(IV) puc 5

[Ipegnonoxkum, yro naumeHt Haxogurcss Ha MIBJI ¢ ypoBuem PEEP =
0 m6ap (Pucynok 5). B koHue BbIjoXa IuieBpasibHOE JIaBJICHNE, aJlbBe-
OJIIPHOE JIaBJieHUE U BHellHee jaBieHue paBHbl O mOap (1) . Bo Bpems
CIIOHTAHHOW IbIXaTEJIbHOW MOIMbITKY 34 CYET COKPALLEHUS [IbIXaTeIbHON
MYCKYJIaTypbl IPOUCXOIUT CHIDKEHUE TUIEBPAJIHOTO JIABJIEHUS, KOTOPOE
NPUBOJUT K MPONOPLMOHAIBHOMY CHIZKEHHIO AJIbBEOJISIPHOTO JABJICHUS
(2). Takum 0Opa30M, IaBJIEHUE B [IbIXATEJIbHBIX My TSIX CTAJIO HUXKE BHEL-
HEro fasiieHns1 (nasiieHnst B KoHType anmapara MBJI). Bo3aukumii rpa-
JIMEHT JaBJIEHUs] B 2 MOap HEW30E>KHO NPUBEMIET K JIByM MOCIIE[CTBUSIM:
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BO-TIEPBbIX , BO3HUKHET UHCIIUPATOPHBIN MOTOK, BO-BTOPBIX , JABJIEHUE B
KOHTYype anmapata Toxe cHuzurcs (3). Takum oOpa3om, Kakoil Obl HE
ObLT YCTAHOBIIEH TPUITEP, NO-MOTOKY WUJIM MO-JIABJIECHUIO, AbIXaTeIbHAs
MOMBITKA MaueHTa Oy/IeT pacrno3HaHa v nojjepxana annaparom MBJI.

Hamuune autoPEEP siBnsieTcs ofiHO M3 HamOoJiee 4acThIX MPUYMH HE3-
¢dekTuBHOro Tpurruposanus y naupeHToB ¢ XOBJI. [1as Toro, 4ToObl
anmnapat MBJI pacno3Ha ibIxaTebHy0 NOMBITKY MAlMEeHTa U NOfjIepKa
e€, HeOOXOMMO, YTOOBI JIATYMK JJABJICHUS] pACTIO3HAJI CHUKEHUE JIABJICHUS
B JIbIXaTE€JIbHOM KOHTYPE WJIM, YTOObI JATYMK NOTOKA 3a(puKCMpOBas Ha-
YaJi0 UHCIMPATOPHOTrO MOTOKA. [I71s1 co3anust OTOKa HEOOXOUM TI'pajiu-
€HT JJABJICHWIA, TO €CTh JJABJICHNE B [IbIXaTEJIbHBIX My TSX MALMEHTA IOJIKHO
CTaTh HUXKE BHELIHETO JIaBJIeHUs. ECIM MauueHT [IBILUT caM Yyepe3 ecTe-
CTBEHHBIE JIbIXaTeJIbHbIE MyTH, BHELIHEE JJABJIEHWE — 3TO aTMOC(epHOe
nasneHue. Eciy magueHT HaXoiMTCsl Ha UCKYCCTBEHHOM BEHTUIISIM JIeT-
KUX, BHEILIHEE JIABJICHUE — 3TO JIABJICHUE B KOHTYPE annapara u OHO PaBHO
ycTaHOBJIEHHOMY 3HauyeHnto PEEP.

| XOB/1 + autoPEEP = 10mbar |
Patm

10mbar
Payy

-2mbar
Payy

Ppl

Ppl

10mbar w -2mbar m
(10 -2mbar) (10-12mbar)

BJOXa HeT ycunue sgoxa 12mbar

(IV) puc 6

Tenepn paccmoTpum nauuenta ¢ XOBJI u autoPEEP (pucyHnok 6). ¥Ypo-
BeHb PEEP Takske kak u B npefibigylemM ciyyae ycranonsieH O m6ap (1).
Honyctnm ypoenb autoPEEP pasen 10 m6ap. Takum o6pa3om, anbBeo-
JISIPHOE JIaBJICHWE U IJIEBPAJILHOE ABJIEHUE B KOHLE BbIjoXa paBHbl +10
MOap, a BHelHee faByieHre pasHo O moap. [Ipeanosoxum, 4To nauyueHT
OCYLIECTBUJI IbIXaTEJIBbHYO MOMBITKY TOH K€ CUJIbI, YTO U B IIPEBITYILIMM
cllyyae, KOTOpasi MpuBeJia K CHUXKEHUIO TUIEBPAJILHOTO JIABJIEHUS] HA 2
M6ap. K uemy ato npusesieT? K ToMy, 4TO 1aBjieHUE B IbIXaTeJIbHbIX My-
TsX cHU3UTCS ¢ +10 10 +8 MOap, 4TO MO NPEKHEMY CYILIECTBEHHO BbIlIE
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BHelIHero fasieHus (2) (pucyHok 6). MHcnMpaTopHbIil NOTOK HE BO3-
HUKHET, IaBjieHue B KOHTYype annapata UBJI He cHU3WTCS U ibIXaTesb-
Hasl NOMbITKA NAMEHTA OKAXKETCsl He pacrno3HaHHON. [1J1s Toro, 4To0bI
CO371aTh MHCMIMPATOPHBIN MOTOK U TPUTTUPOBATH aNMapaTHbIN BOX Ma-
LUMEHTY NPUAETCS MPOJEaTh CYLIECTBEHHYIO pabOTy, HAPaBJIEHHYO
Ha npeoposenue autoPEEP. Tak, nyist co3ganust Toro xe camoro rpaju-
€HTa JJaBJIeHUs B 2 MOap, NJIEBPAILHOE JJaBJIEHHE HEOOXOIUMO CHU3UTh
¢ +10 mOap 10 -2 mbap, To ectb Ha 12 mb6ap! (3) OueBugHO, YTO A
VHULMALMA BIOXA B YCIOBUSIX CTOJIb BBICOKOTO ypoBHsl autoPEEP na-
LIUEHTY TPUIETCS MPOJeaTh CYIECTBEHHO OOJBIIYIO paboTy.

B aTux cayyasix gt 00opb0bl ¢ He3(h(QEKTUBHBIM TPUTTUPOBAHUEM IIPUXO-
[uTCsl Mcnosib3oBaTh nogoop yposHs PEEP. Kak BHeunnii PEEP Bnusier
Ha 3(ppeKTUBHOCTDH TpUITUpOBaHus y nauueHTos ¢ autoPEEP? O6patum-
¢4 K Hawemy naupenty ¢ XOBJT (pucyHok 7).

| XOB/1 + autoPEEP - PEEP |  pgp mbar
10mbar

Patm

10mbar

Paly

10mbar
Payy

10mbar -2mbar w
10 - (10+2)mbar

Pyw =P
alw = Fawo ycunve Bgoxa 2mbar

(IV) puc7

HJist Toro, 4roObl cO37]aTh IPAIMEHT JaBJeHUs] 2 MOAp U UHULMAPOBATh
MHCIUPATOPHBIA MOTOK, CTENEHb CHIXKEHMS IUIEBPAJIbHOIO JABJICHUS
JIOJKHA COCTaBUTH 12 mMOap, 10 U3 KOTOPbIX MOTPAayeHO Ha NPEOOJICHUE
autoPEEP (1). Yro Oypner, ecim ycTaHOBUTH BHELIHMI ypoBeHb PEEP 10
MOap? [laBiieHrE B IbIXaTENbHbIX MyTAX OyJET PaBHO JIABJICHUIO B aJIbBE-
onax: Palw = Pawo. Teneps 151 co3nanus rpajueHTa 1aBjieHus B 2 MOap
He Tpebyetcs npeoyposieBaTh autoPEEP, focraroyno npuiioxkuTh BHeI-
Hee ycunme B 2 MOap. OYeBUIHO, YTO TPEOYETCSl COBEPIIUTD CYLIECTBEH-
HO MEHbLIYI0 padoTy. IHbIMKM ciioBamMM: YTOObI CHU3UTH AJIbBEOJISIPHOE
nasneHue 1o -2 moap npu autoPEEP 10 m6ap HeoOXoMMo NMpUIIOKUTh
ycuiue B -12 m6ap. OT 2101 3aaum HUKYy/1a He faeThesi. Ho, korjma Mbl npu-
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knapBaeM BHewHuii PEEP 10 mMOap, To mauueHTy ocraercs J00aBUTh
K «anmnapaTtHbiM» 10 MO6ap TOIBKO 2 MOap CBOEro MbILLEYHOIO YCUIIUSI.
Takum 06pa3oMm, afiekBaTHbIN noioop ypoBHs BHeliHero PEEP no3BossieT
CHU3UTb PabOTYy /IbIXaHUsl, IPEAOTBPATUTH HEA(P(PEKTUBHOE TPUTTHPOBA-
Hue y nauueHToB ¢ autoPEEP u ynyymmTh cMHXpOHM3aLMIO MauyeHTa ¢
anmaparom VBJI. OnTumanbHo, eciu ygaetcst nofo0parh BHELIHUN ypo-
BeHb PEEP, paBHblil ypoBHtO autoPEEP.

JlaBaiiTe TOCMOTPUM KaK 3TO MPOMCXO/IUT HA MPAKTHKE.

(IV) prc 8
P P ] HeaddeKTBHOE
aw
4 TpUrrnpoBaHue
mbar % P p
15 4
10 4
5 4
: i
08 A i annapat Havyan BAox t
F 06 - i
L/s :
04 + :
02 A
0 -
02 —/ t
04 4 oOTCTaBaHmne
' ~>
5 - : HesdpeKTUBHOE
nauyuneHT Havyan BAoxX
o - ycunve Bpoxa
Pes -
mbar
5 autoPEEP_|
|/ T T
2510 2 \J4 t

Ha pucynke 8 npefcrapiieHbl rpauKu aBJIeHUS B IbIXaTENIbHbIX MyTSIX,
MOTOKA ¥ MUILIEBOJHOIO JlaBjieHus. Mbl BUIM, UTO NMILEBOJHOE JIaBJie-
HUME HAYMHAET CHUXKAThbcs B Touke A. [Ipu 3TOM 3HaUMMOro M3MeHEeHUs!
KPUBO JIaBJICHUSI B /IbIXaTEJIbHBIX MyTSAX Mbl HE HAOJIOAeM, PABHO KaK
1 He HaOJIofjaeM BO3HMKHOBEHUS] MHCIIMPATOPHOTO MOTOKA. JTO CBS3aHO
C TeM, UTO Ha yyacTke A-B cHIKeHue TieBpaibHOro JJaBJIeHUs oTpaye-
HO Ha npeopiosienne autoPEEP. U Tosibko B Touke B, nociie npeoponenust
autoPEEP otmeuaeTcs CHUDKeHMeE JJaBJIeHNS B IbIXaTENbHbIX My TSX, KOTO-
poe MOXKeT ObITh PACMO3HAHO AATYMKOM JlaBieHust anmapara MBJI u nmo-
CJTY>KUTb TPUTTEPOM JIJIsl anmapaTHOro Baoxa. B pesynbrare anmapaTHbIi
B/IOX OyJIeT 3amylleH TOJILKO B TOUKe b, a BeCh BpeMEHHOI MPOMEXKYTOK
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A-B cunbl naupenTta pacxofyrorcst Ha npeoposieHre autoPEEP. Bo Bpe-
Ms1 CIIeYIOLIEN JIbIXaTeIbHOM MOMBITKY CUTyalus eie Xyxe. [To kpuoi
MUIIEBO/IHOTO JIABJIEHUSI Mbl MOXKEM BUJIETh CIIOHTAHHYIO JIbIXaTeJIbHYIO
nonbITKy nanyerta. OgHako B cBsizu ¢ HanmmuueMm autoPEEP, cronb 3Ha-
YMMOE CHIKEHME MUIIEBOJHOIO JIABJIEHUS HE TMPUBEJIO K CHIXKEHUIO J1aB-
JIeHUs1 B JibIXaTesbHbIX MyTsX. He BO3HMKIIO MHCOMPATOPHOIrO MOTOKA U
AbIXaTesbHAs MOMbITKA MalMEeHTa Obl1a He pacno3HaHa anmnapatom VBJI.

KakoBbl BO3MOXKHbBIE JIEMICTBUS Bpaya pEaHMMATOJIOra MPU BbISBICHUN
HeadekTrBHOrO TpUrrposanus Ha pone autoPEEP? OueBnpiHO, 4yTO B
NEPBYIO 0YEPE/ib HEOOXOMMO NOMBITATECA MUHMMU3MPOBaTh autoPEEP n
runepuHIALMIo Jierkux. Kak mbl 3Haem, ocHOBHasi mpuunHa autoPEEP
3aKJIFOYAETCS B TOM, YTO MALMEHT HE YCMEBAET MOJIHOCTHIO BbIIOXHYTh
JIOCTaBJICHHBII JIbIXaTebHbI 00beM. boiiee nogpoObHO 00 3TOM OyAeT
B maBe «IV - 5». CoOTBETCTBEHHO, NMEPBOE, UTO Mbl MOXKEM CJIeaTh B
nomneITke MuHUMU3UpoBaTh autoPEEP — sTo npopmth Bpems Bblioxa.
KoHKpeTHbIE HAaCTpOVKM MapamMeTpoB BEHTUJISILMM OYlyT 3aBUCETb OT
ncnosnb3dyemoro pexknma MBJI. 9To MOXeT ObITh YMEHBIIEHHE COOTHO-
wenusi [:E st npuHyIMTeNbHBIX BAOXOB, MOBBILIEHUE TOPOra MepeKJIto-
YeHMs C BJOXA Ha BbIIOX /JIs1 BCIIOMOraTeNbHbIX BIOXOB U T.J. OfHaKo B
psnie ciyvyaeB, 0COOEHHO y nauueHToB ¢ TskeabiM XOBJI, n3daButhes oT
autoPEEP 3a cuet onmrMu3anyy BpeMeH! BbIIOXa HE YACTCS.

N3menenne ypoBHs BHelHero PEEP no3sosisieT yny4iimTh CUHXPOHU3a-
yuto ¢ annapatoM VIBJI u yMeHbLIMTL 4acTOTy He3(peKTUBHBIX fbIXa-
TEJIbHBIX MOMBITOK Yy MayyeHTa ¢ TspkebiM XOBJI.

Ha npuBopmmMoM HIKe npumepe NpejCcTaBlIeHbl KpUBas JTaBICHUS B Jbl-
XaTeJIbHBIX MyTsX, KpUBasi IOTOKA Y KPUBasi JABJIEHUS! CHSITas C MULLEBO-
JHOrO JaTuyuka. BbICOKOE [aBlicHUe C MUIIEBOJHOIO ATYMKA OTPAXKAeT
BBICOKOE BHYTPUI'PYIHOE Y BHY TPUILIEBPAIILHOE IABJIEHHAE. JTO BBICOKOE
faBieHne cBs3aHo ¢ popmupoBanreM autoPEEP Ha ¢one Bbicokoro co-
NPOTUBIICHNS B [IbIXaTENBHBIX Iy TSIX U 3aTPY/AHEHUS BbIIOXA.
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|PEEP=0 autoPEEP=12|

(IV) puc 9 He3¢¢EKTI/IBHbIe MOMNbITKM BAOXa

Ha rpaduke BupHO, yto npu BJI Ha cpone PEEP = 0 naumenty Tpyp-
HO aKTMBMPOBAThH TPUITEP U BKIIIOUUTH annapaTHbIi BIoxX. BuiHa rpy6as
ACUHXPOHMSI.

[Tocne Toro kak BHewnuii PEEP ygemmunim no 10 M6ap, naupeHTty crano
Jierye MHULMUPOBATH ANNapaTHBIE BIOXU Y BbIPAXKEHHOCTb ACUHXPOHUMU
YMEHBIINJIACh.

|PEEP=10 autoPEEP =12

w8

Flow

-

=

-ww\—'

t

W) prc 10 HeaddeKTBHbIE MOMbITKU BAOXa
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Huke Mbl npeficTaBiiiv Ha OIHOM PUCYHKE KakK MeHsieTcsl rpacuueckast
kaptuHa y nauuenta ¢ XOBJI nociie Toro kak PEEP ¢ Hons yBenmmunim 1o
10 mGap. (KpuBble Te e, UTO U Ha JIByX MPEbIIYIIMX CXeMaXx.)

B a2l

HeapdeKTMBHbIE MOMbITKA BAOXa

PEEP =10 Flow

Paw

PES

i ‘i

HeadGdEeKTMBHbIE MOMbITKMA  BAOXa

(IV) puc 11

Y nyuiienust cuaxponuzanuu y nagueHtoB ¢ XOBJI u autoPEEP moskHO
NIOOUTBCS M 32 CUET UCTIOIB30BAHKSI AILTEPHATUBHBIX CIIOCOOOB TPUTTH-
poBanus (nuieBojiHOe faByeHre, NAVA).
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3) N30bITOYHbLIM YPOBEHb NOAAEPXKKU MOXKET MPUBOUTH K BO3-
HUKHOBEHMIO HE3(P(EKTUBHOIO TPUTTUPOBAHUS. PU3MONIOrMYecKuil Me-

XaHU3M 3aK/IFOYacTCs B TOM, YTO NPU NOBLIIICHUU YPOBHA MOJICPKKU

CHUXKAETCS CUjla COOCTBEHHBIX JIbIXaTEbHBIX MONBITOK. B 3KcnepumeH-
TaxX Ha >KUBOTHBIX MMOKA3aHO, YTO MOBBILIEHUE YpOBHs Pressure support
MPUBOJIUT K CHMKEHUIO PECTIMPATOPHOrO APaiiBa.

40 weeci2| - Ha pucyHke 12 noka3aHo,
o KaK YMEHbIIIAETCS PECIH-
L s PaTOpHBIN JIpaiiB, BbIpa-
<20 {8 o
e >keHHbIll Kak AP/AT npu
=
S Ycunue nayueHma yBeJMueHun yposHsi PS.
0. R aaemca [MapanenasHO OTMEYaeT-
06 — Csl yBEJMYEHUE BPEeMEHU
"~ |z Bpemsaomknuka mpueeepa
: pacmém OTKJIMKA TPUTTEpA.
o
Y03 |t Ha pucynke 13 (Huke)
T NOKa3aHa  M30BLITOYHAS
§ NoJJIep>KKa MPUBOJSIIAS
IR ypzogeHb rﬂ;gnepm?(e (PS)Sm(l))ar 100 K aCI/IHXPOHI/H/I'
ACVHXPOHUA NP N36bITOYHOV NOALEPKKE BAOXA
1,59
: / / bt
L/s i i : : 3
oA \ A AA
RN A AN s
20- '
Paw 1
mbar
0y v:’\v \‘J ¥ \v :
o LM MM A M i A MY
PES
mbar
104 * *
HeaddEeKTBHbIE MOMbITKA  BAOXA () puc 13
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B cayvasx nHeapexTuBHOrO TpUrrMpoBaHUs Ha (POHE K3OBLITOUHOIO
YPOBHSI IONIEP>KKU, HEOOXOMMO NPOCTO CHU3WUTHL ypoBeHb PS s yiyd-
LLIEHUS] CHHXPOHU3ALUN.

Ha pucynke 14 nokasaHo, Kak CHI>KEHME YPOBHs Pressure support no3Bo-
JIUJI0 JOOUTHCS MOJTHOM CUHXPOHU3ALMK U MTPEKpallieHnsl Hea(p(PeKTUBHO-
IO TPUITHPOBAHMS.

1,57
F
L/s
0
t
204
14-
Paw
mbar
0 1 }
t
0] t
Pes
mbar
-10- (IV) puc 14
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IV - 2.2 1BOMHOE TpUrrupoBaHue

JBOIHOE TPUTTUPOBAHME — 3TO TPUITMPOBAHUE IBYX alMapaTHBIX BIOXOB
B TE€YEHUE OJIHOM MHCIMPATOPHON NONLITKY nauyeHrta. [TpuunHoi 1Boii-
HOTrO TPUITMPOBAHMS BCEITA CIy>KUT HEIOCTATOYHAsl CTEINEHb PECIupa-
TOPHON NMOJJIEP>KKU. B KilaccuyeckoM BapuaHTe ABOMHOE TPUTTUPOBAaHUE
BO3HMKAET B TOM CIly4ae, KOIr7ia HEHPOHAIILHOE BPEMs BOXa MPEBbILLACT
anmnapaTHOE BpeMsI BOXa.

Flow
BAOX
arrnapara
[Pt

Paw

BAOX NaLMeHTa
Pes (SE—

(IV) puc 15

Hajio noMHHATE, YTO MOCJIe TOro Kak CIIOHTAaHHAs JbIXaTeNbHasl TONbITKA
NpUBeJia K TPUITUPOBAHUIO ANMAPATHOTO BOXA, bIXaTEJbHAsI MYCKYJIa-
Typa NpO0JIKAeT COKpalaThes. Ecim anmapaTHbIi BJOX KOpoye HENpo-
HAJILHOTO BPEMEHM BJOXa MalMEHTa, TO MPOJIOJIKAIOLLEECS] COKpALLeHUe
IbIXaTeJIbHON MYCKYJaTypbl MPUBEAET K MOBTOPHOMY TPUITUPOBAHUIO
anmnapaTHoro Boxa. Haubosnee yacToil npuuMHON JBOMHOTO TPUTTHPOBA-
HUS SIBJISIETCS] paHee NMEPeKJII0UYeHre C BI0Xa Ha BbIIOX, OoJiee MojipoOHO
onucaHHoe B rase «IV - 4». OpHako NpUYMHOM JBOMHOTO TPUTTHPOBAHUS
MOXET CITy>KWTh JIFOOON BapMaHT HEOCTATOYHOI pecnrpaTOpPHOM MOJI-
NEP>KKU (HU3KUI [bIXaTEbHbIA 00bEM, HU3KUI MHCIIUPATOPHBIA MOTOK,
HEJIOCTAaTOYHbII YPOBEHb NOMIep>KKY laBienuemM.) Ha pucynke 16 npope-
MOHCTPHMPOBAH KJIACCUYECKUI BAPUAHT JJBOMHOTIO TPUTTUPOBAHUSI.
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(IV) puc 16

PaW
5 mmwwwk
Z
\J t

| TV [N YV
5 UU V [VARRRE:

0 10 20 30 sec

[To KpvBOI MUIIEBOJAHOrO JABJIECHUSI MOXKHO YBUETH 3HAYMMOE Y/JIMHE-
HUE HEMPOHAIBHOTO BPEMEHH BJIOXA TEX JIbIXaTeJIbHbIX UUKJIOB, BO BPEMsI
KOTOPBIX Pa3BUBAIOCH [JBOMHOE TPUITUPOBAHUE .

[IBOVIHOE TPUITVPOBaHKe Ha rpadumkax pucyHka Ne17

304
Paw __| y'd AN nokasaHo, kak Ha dhoHe Ma-
mbarzo_ noro AbixaTenbHoro o6bEé-

Ma 1 Hed4OCTaTO4YHOrO NOTO-
10, Ka BO3HMKAET aCUHXPOHWUSI.
5] Ha pgaHHOM npumepe Bua-
0 : : HO, Kak BCé HempocTo. [a-
0 6 sec LIMEHT TPUITUPYET BLOX, HO

HacTpoMKa pexunma Takosa,

081 yTo annapaTr «HegodaeT»
0,4+ TOT [blXaTenbHbIl OOBLEM,
F'°"‘6 KOTOPbIA HY)XEH NaLUEHTY.
"/':)4_// \/ L MponcxoauT  MOBTOPHOE
' TpurrposaHue saoxa. lo-

154

08 CKOMNbKy OBbEM M MOTOK
Pes | B3aMOCBS3aHbl (06BEM —
mbar 370 niowagab MOA4 KpuBOM

V\ t noTtoka), 4Yacto [AeduunT
o \ﬁ P \} & sec obbéma couyeTaerca C fe-
(V) puc 17 MUMTOM NOTOKA.

[1o3TOMY aHHBI BApUAHT ACUHXPOHUM MOXET PACCMATPUBATBLCS U KaK
caencTeue neuumTa 00bEMA, 1 Kak cieacTeue nedguuura notoka. Ho no-
CKOJIbKY B JJAHHBIIi MOMEHT Pa0OTaeT TPUITEP MALMEHTA Mbl MOXKEM BITOJI-
He 000CHOBAHHO FOBOPUTH O IBOIHOM TPUITUPOBAHUU.
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Ha pucynke 18 npeacTtaBieHO BIAMSHHUE YIJIMHEHUS BPEMEHU BIOXa HA
CUHXpOHM3auuio naguenTa ¢ annapatom MIBJI B pexxume VCV.

p [1BOVHOE TPUITUpOBaHne }Anglg%igme
t
F
™ VAN | R
Bpems / / Bpemsa
BOOXa BOOXa
V VN N N\
t

(IV) puc 18

[Tpu Bpemenu Bioxa 0.6cek MHOTUE AbIXaTesbHbIe UUKJIIbl COMPOBOXK/A-
JMCh BOMHBIM TpurruposanueMm. IIpu yjnnmHeHMM BpemMeHuM BAoxa 10
lcek maHHBIA BUJI ACMHXPOHUM ObIJ MOJHOCTHIO ycTpaHeH. OOparure
BHUMaHHME Ha TO, YTO KOIJIa Mbl YBEJIMUYUIM BpEMsI BOXa, N3MEHUIIACh
¢opma kpuBoii noroka. beina Tpaneuus, cran TpeyronsHuk. Ilnomans
MOJ1 KPUBOIA IOTOKA YBEJIMYMJIACH — YBEJIMUUIICS [IbIXaTEIbHbIN 00BbEM.

O06BEM — 3TO TIOLIA/Ib MOJ] KPUBOK MOTOKA.
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[Tpu nposepenun MBJI B pexxume Pressure Support HanGosiee yacto
NIBOHOE TPUITUPOBAHUE PA3BUBAETCS Y MALIMEHTOB C HU3KUM KOMILIAIH-
COM U JITUTEJIbHbIM HEMPOHAJILHBIM BpeMeHeM Boxa. B atux ciyuasix
MHCIIUPATOPHBIN MOTOK CHUKAETCS [0 MOPOTrOBOrO 3HAYEHUS MEPEKITIO-
YEHMsI C BIOXa Ha BBIJOX ObICTpEE, YeM 3aKaHUYMBAETCS MHCIMPATOPHAS
MoMbITKA NauyeHTa. B Takux ciayyasx yenecoodpa3Ho CHUXKEHKE MOpo-
ra NepeKJIF0YEeHMs C BI0Xa Ha BbIAOX (PUCYHOK 19).

p [BOWHOE TPUITUPOBaHWe /y“lmi:"e
t
F Es% FS%
max max
k/ N/\! ’\/ ’\ t
BpeMﬂ/ v Bpema
BAOXa BAOXa
V VN N N
t

(IV) puc 19

HcxonHO mopor nepekiitoueHrsl Ha BbIIOX MO-MOTOKY ObL yCTAaHOBIIEH
25% ot makcumanibHOTO noToka. [Tocsie Toro Kak nmopor nepexkroYeHus
V3MEHWH (CHU3UB J10 5% OT MaKCUMAJILHOT'O), BpEMSI BI0XA YBEJIMUYNIIOCh
1 JIBOHOE TPUTTUPOBAHUE MPeKpaTuiiock. OOpaTuTe BHUMAaHUE Ha TO, UTO
KOIj]a MbI YBEJIMUUIIM BPeMsl BIOXa M3MEHWIach hopma KpUBOW MOTOKA.
KpuBas notoka Ha Boxe He IOXOAWJIA O U30JIMHWUM, NOCIE U3MEHEHUS
HACTPOVIKM NMEPEKITFOUEHUS IOXOIUT JI0 M30JMHMKU. bbula moxozka Ha Tpa-
TMEeNyIo, CTajia — Ha TpeyroyibHUK. [Lomas moj KprBO# MOTOKA YBEU-
YWJIACh — YBEJIMUYMJICS [IbIXaTebHbIA 00BEM. OOBEM — 3TO MJIOLIA/b MO
KpuBOi moToka. Eciu BMecTo onTummzalium JyIMTeIbHOCTH BOXa CHU-
3UTb YYBCTBUTEJILHOCTh TPUITE€PA MOXKHO TMOJIYUYUTH «yTEIINTEIbHYIO»
KapTUHKY Ha MOHUTOPE NPY COXPAHSIOLIENCS (CKPbITOI) aCUHXPOHUM.
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IV - 2.3 ABTOTpUrrnpoBaHme

ABTOTpPUITMPOBaHKE — 3TO BAPMAHT ACMHXPOHUU, KOT'/Ia allNapaTHbIi BIOX
TPUITUPYETCS TPU OTCYTCTBUMU JbIXATEJIbHOW MONbITKY nauuenTa. [Ipu-
YMHAMH aBTOTPUTTUPOBAHNSI MOTYT OBbITh U30bIMO4HAR 4Y8CMBUNEND-
HOCImb mpuzzepa, Haau4ue ymeiex , KOHOeHCam 6 KOHMype annapama
HUBJI, cepoeunvie ocyuarayuu, uxkoma. [Ipyu HaAMMUMM MOHUTOPHUHTA
MUIIEBOJIHOTO JIABJICHUS] WIIM 3JIEKTPUYECKON AKTUBHOCTHU Jadparmbl
BbISIBIEHUE aBTOTPUITUPOBAHUS HE TIPEACTABIISIET ClloxXHOCTU. Ha pucyn-
ke 20 npejcTaBieH KIacCUYeCKUil BApUAHT aBTOTPUITUPOBAHNST: KA K/bIN
BTOPOM almnapaTHbIi BOX HE COMPOBOXK/AETCS HUA 3JIEKTPUUYECKAM CUTHA-
JIOM ¢ racpparMbl, HY CHUXKEHUEM TMHULLIEBOJJHOTO JIABJIEHUs], TO €CTh arma-
pat oLIMOOYHO ONPEJIEINISIET ALIXATENILHYO MOMNBITKY MallMeHTa TaM, Ijie eé
B JIEICTBUTEIBHOCTH HET.

aBTOTpI/IFFVI pOBaHI/Ie (IV) puc 20

ﬂﬁ’lm

AaBnieHne B KOHType

Flow m
noToK \/' -

|5

Pes [laBneHne C MULLEBOAHOMO AaTyuKa
Edi 3NEKTPUYECKNI UMMYNbC C AradparmanbHOro Hepsa

B peanbHOI KIIMHNYECKOW MPAKTUKE ABTOTPUITUPOBAHUE MOXKET OCTATh-
Csl HEpACNO3HAHHBIM, TaK KAaK MOHWUTOPMHI IUILEBOJHOIO JABJICHUS U
ANEKTPUUYECKON aKTUBHOCTH A parMbl pyTUHHO HE MPOBOAUTCS . 3aro-
JI03pUTh aBTOTPUITHPOBAHME MOXKHO B TE€X CIIy4asiX, KOIjja y MaygyeHTa
0€3 sIBHOV Ha TO MPUYMHBI OTMEYAETCS TAXUITHO3. Ecin TaxunHos coxpa-
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HSeTCsl Ha (DOHE cefaluK W/WIM MUOpEsIaKcallii, HaJluure aBTOTPUITH-
POBaHUsI CTAHOBUTCS OYEBUIHLIM. Mbl CpaBHMBAEM YCTAHOBJICHHYIO NPU
HACTPOMKE pexkrMa 4acTOTy JbIXaHui, ¢ peasibHor. OYeBUHO, UTO Ma-
LUEHT, KOTOPOMY BBEJIM MUOPEJIAKCAHTHI TPUITUPOBATH BIOX HE MOXKET.
Ecmu o61ast yactoTta BOXOB 0OJIbIlIE YCTAHOBOUHON — 3TO aBTOTPUITHU-
poBaHue.

17151 KOppeKUMK aBTOTPUTTUPOBAHKSI HEOOXOIUMO BbISIBUTD U JIMKBUIUPO-
BaTh ero npuuuHy. Hanbosee yacToii u HauboJsee Jerko Kopperupyemon
MPUYMHO aBTOTPUTTUPOBAHUS SIBIISIETCS HAIMYME KOHJIEHCATA B KOHTYpe
anmnapara VIBJI.

Jpyroii yacToi MPUYNHON ABTOTPUITUPOBAHHUS SABJISIIOTCS YTEUKU. Y TeU-
KM, OOYCJIOBJIEHHbIE HETEPMETUYHOCTBIO KOHTYpAa WM HENOCTATOYHBIM
JIABJIEHUEM B FE€PMETU3MPYIOLIEH MaHXXETe MHTYOAMOHHOI/TPaxeocTo-
MUYECKOM TPYOKHM JIETKO YCTPAHUMBI U HE TPEJCTABIISIOT CEPbE3HOM ITPO-
6siembl. OTHAKO B psfie CIy4yaeB YCTPAHUTb YTEUKHU HE MPECTABISACTCS
BO3MOZKHBIM, B TAKMX CJIy4asiX /i1 KOPPEKUMH aBTOTPUITUPOBAHUS IIPU-
XOJIUTCSl MAHUITYJIMPOBATh HACTPOMKAMU MapameTpoB BeHTussuuu. [Ipn
nposefieHnu npojsieHHon VIBJ1 y nereit mumajiiero Bo3pacta He peKOMeH-
JlyeTcsl UCNOJIb30BaTh TPYOKM C FEPMETU3MPYIOLIEH MaHXKETON BBUILY
BBICOKOI'O pUCKa Pa3BUTHUSI TpaxeoMmasiuuu. OTCYyTCTBUE T€PMETU3UPY-
IOLIEH MaHXKEThbI NPUBOUT K BO3HUKHOBEHUIO YTEUKH BO3/lyXa MAMO UH-
TyOaLOHHOI/TPaXeOCTOMUYECKOI TPYOKM, KOTOPasi MOXKET NMPUBOIUTh
K Pa3BUTHUIO aBTOTPUITUPOBAHUS. B Takux ciydyasix HEOOXOAMMO MOIbI-
TaThCs NOJ00PATh NapaMeTPbl BEHTUJISILIMYA TAKUM 00pa30M, YTOObI MMHU-
MU3UPOBATh yTeuKy . [I0CKONbKY TpUrTMpoBaHKe annapaTHOro BoXa BO3-
MO>KHO TOJIBKO B 3KCIAPATOPHYIO (Ppa3y AbIXaTEJIbHOIO LMKJIA, OCHOBHOE
3HAYEHUE JIJIs1 Pa3BUTUSI aBTOTPUTTUPOBAHUS UMEIOT YTEUYKH, BO3HUKALO-
L€ MMEHHO B JJaHHY!O (pa3y. OCHOBHbIM (haKTOPOM, KOTOPbII BJUSIET HA
YTEUKY B 3KCIMPATOPHYIO (pa3y JIbIXaTeJIbHOrO LUKIa, sBisercs PEEP.
Ywmenbluene PEEP npuBoguT K CHUXKEHUIO yTEUKM B (ha3y BbIjOXa U B
psifie CilydaeB MO3BOJISIET yCTPAHUTh aBTOTPUITUPOBAHUE .

Ha pucynke 21 npeacrasieH NpuMep BbIpaXKEHHON aCMHXPOHUU 32 CUET
ABTOTPUITHPOBAHUS y pebeHKa, y kotoporo MBJI npoBopuTcs yepes Tpa-
XEOCTOMMYECKYIO TPYOKY 0€3 repMeTU3UPYIOLLEN MaHKEThI.
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CHVXKeHVe (V) puc 21

AN AVANANASSH AN Al &

PEEP =5 mbar PEEP = 2 mbar

I T T T N N
rr r v r 4 V e

4yacToTa AblXxaHun 24 yacToTa AblXxaHun 12

VY nVn Van Vi Ve Vs i Vb

YacToTa NpUHY/IMTENbHBIX BIOXOB COCTaBJsIET 12 B MUH, a peajibHas ya-
croTa AplxaHus 24 B MuH. [IpyunHOI aBTOTPUITUPOBAHKS B JAHHOM CITy-
yae CIy>KUT yTeyKa BO3/lyXa MUMO TPaXxeOCTOMUYECKOW TPyOKH. DTOT
MOTOK BO3/yXa MUMO TPAXEOCTOMUUYECKOIN TPYyOKH, PACTIO3HAETCS JIaTUU-
KoM nortoka amnaparta MBJI kak ppixaTesbHast MONbITKA MAUUEHTA, YTO
MPUBOJUT K BO3HMKHOBEHWIO aBTOTpUrrvpoBanus. [locne ymeHblieHus
yposHst PEEP ¢ 5 M6ap 10 2 M6ap yTeuka yMeHbIUMIACh U CUHXPOHU3a-
uust ynydimiack. Ha pucyske 21 cnpasa BUIHO, YTO MOCJE€ YMEHbBILICHUS
ypoBHsi PEEP, peanbHasi yactora [IbIXaHMsI TIOJHOCTBIO COOTBETCTBYET
YCTAHOBJIEHHON YaCTOTE MPUHYAUTENBbHbIX BOXOB. i1 TOro, 4ro0bl
CIPABUTHCS C ABTOTPUITUPOBAHKAEM ITPU UCTIONIB30BAHNM MHTYOALMOHHON
TpyOKM 6€3 BO3MOKHOCTU T'€pMETHU3aLMU MOXKHO NMONpoOoBaTh UCIMOJIb-
30BaTh HacTpoviku anmnapata MIBJI nng HenmnsasuBHo# (Macounoii) MIBJI.
Y Hac 3Ta «XUTpPOCTh» OOBIMHO CpadaThIBACT.

B Tex ciydasix, Korja He y/1aeTCsl HAlTH YCTPAHUMYIO IPUYMHY aBTOTPU-
ITUPOBaHKS, YHUBEPCAJIbHBIM CIIOCOOOM KOPPEKLMM JJAHHOTO BUJA aCUH-
XPOHUMU SIBJISIETCS YMEHBIIIEHNE YYBCTBUTEIILHOCTHA TPULTEPA.
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IV - 3 ACMHXpPOHUA NOTOKa

OpHuM U3 OYEHb PACNPOCTPAHEHHBIX BApUAHTOB ACUHXPOHMIA SIBIISIETCS
acMHXpOHUs1 oToka. CunuTaeTcs, YTO HEMpaBUIIbHAS YCTAHOBKA MHCIU-
PaTOPHOroO NMOTOKA SIBJISIETCS HAaMOOJIee YacTON OLINOKON IPU YCTAaHOBKE
napameTpoB BEHTWISIMK. [Ipo acMHXpOHMIO MOTOKA FOBOPSAT B TEX CIIy-
yasix, KOI7ia B MHCIIMPATOPHYIO (pa3y JbIXaTEIbHOIO LMKJIA CO3[jaBacMbIil
anmapaToM MOTOK HE COOTBETCTBYET NOTPeOHOCTSM nauyenTa. Hanbonee
YacTO JIaHHBII BapUaHT aCUHXPOHUM BCTpevaeTcs npu nposefeHuu MIBJI
ynpasisieMoii no-oosemy. [Ipu MBJI, ynpasasiemoit no-oobsemMy, MHCIIU-
PaTOPHBIN MOTOK YCTAHABJIMBAECTCS BPAYOM U SIBJISIETCS CTPOrO (PUKCUPO-
BaHHbIM. Ecii1 MHCIMPaTOPHBI NOTOK MEHBLLE, YeM TPeOyeTCsl HALMEHTY,
MALYEHT NPENPUHAMAET MOMBITKY CAMOCTOSITENIBHO «[IOBIOXHYTb» HEJI0-
craroimii 00beM. [Tockoneky npu nposepennn MBJI B pexxume CMV-VC
00BEM SIBIISIETCS] CTPOro (PUKCUPOBAHHBIM U HE MOXKET OBbITh YBEJINYEH
32 CYET aKTMBHOCTH JIBIXATEJILHON MYCKYJIATypbl MAUUEHTA, MOSIBJICHUE
CaMOCTOSITEJIBHOM JIbIXaTEJIbHOM AKTMBHOCTY TPOSIBIISIETCS U3MEHEHUEM
JIaBJICHUS B [IbIXATENbHBIX yTAX, IO3TOMY JIaHHbI BADMAHT ACUHXPOHUN
BUJIEH HA KPUBOH JIABJIEHHE-BPEMST, HA KOTOPOI MOSIBIISIETCS XapaKTepHast
BorHyTocTh. Ha pucyHke 22 npencrasieHbl TpU NOCIEOBATENBHbBIX [Ibl-
XaTeJbHbIX LMKIa npu nposefennn MIBJI ynpasnsemoit no oo6beMy ¢ npsi-
MOYTOJIbHON (DOPMO#1 MOTOKA.

301 P mbar (V) puc 22

7 N

1204 F L/min

R/ [ [ ]
T — =

A A




346 YACTb IV. AcCUHXPOHUM

Bo Bpemsi nmepBoro 1 BTOPOro AbIXaTe/IbHbIX LMKJIOB MHCTTMPATOPHbIN MO-
TOK COOTBETCTBYET MOTPEOHOCTSIM MAlMEHTA U CAMOCTOSITENIbHAS JIbIXa-
TeJIbHAsl aKTUBHOCTH B (pa3y MHCOMPATOPHOIO MOTOKA OTCYTCTBYET, T.€.
B/IOX TOJIHOCTBHIO MaccuBeH. Bo Bpemsi TpeTbero JbIXaTeJbHOro LUK
co3paBaemblil anmapatom MIBJI noTok MeHble moTpeOHOCTH MauyeHTa,
YTO NPUBOUT K MOSIBJICHUIO CIIOHTAHHOW [IbIXaTEJIbHOW AaKTMBHOCTU B
a3y MHCIUPATOPHOTO MOTOKA, KOTOPYIO Mbl MOXKEM JJMarHOCTUPOBATH
MO U3MEHEHUIO (hOPMbl KPUBOI1 JIABJICHUSI.

BaxxHO moHMMAaTh, YTO MPU JAHHOM BAapUAHTE ACMHXPOHUU JIUCKOM-
¢opT nauueHTa npozpeccupyem B TeyeHue BpemeHu. [locmoTpum Ha
pucyHok 23 BuiHO, 4TO BO BpeMsi KaX/Ioro CJeAyroIero Baoxa, uH-
TEHCUBHOCTb, C KOTOPOI NAaUUEHT MbITAETCS YBEANYUTh UHCIIUPATOP-
HBII MOTOK Bo3pacTaeT. OHAKO CKOPOCTh MOTOKA Mpejionpe/esieHa
HAacTpOMKaMu anmnapaTa W BC€ YCUJIMSI MalUeHTa MPUBOJAT TOJBKO K
yCYryOJI€HUIO ACUHXPOHUU U YBEJIMYEHUIO PAOOThI IbIXAHUSI.

P mbar

30WF L/min
601
40T
20+

201 t
401
601

(IV) puc 23

Beiie npepcraBneHa acMHXpOHMs noToka mnpu nposeneHnn KWIBJI,
YIPABISIEMOI IO 00BEMY C MPSIMOYTOJILHON (hOpMOI MOTOKA. B HacTo-
siee BpeMsl B O0JIbLIIMHCTBE CJIy4aeB Bpauu NPEANOYUTAOT UCTIOJb30-
BaTh HE MPSIMOYTOJIbHYIO, 2 HUCXO/SIY0 (hopyMy MOTOKA, Kak Oosiee
¢pusnonornunyto. Ilpu mucnonbzoBaHMM HUCXOAALEN (POPMBI MOTO-
Ka B Hayajle [IbIXaTeJIbHOr0 LMKJA MOTOK J0CTATOYHO BbICOKMi. Kak
PaBWJIO, HECOOTBETCTBAE WMHCIMPATOPHOIO IOTOKA MOTPEOHOCTSIM
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NAUUEeHTa, & COOTBETCTBEHHO Y BOZHUKHOBEHHUE CAMOCTOSITEJILHOM JIbl-
XaTeJIbHON aKTUBHOCTH, BO3HUKAET B CEPEIMHE JbIXaTEJILHOTO UUKJIA.
DTO NMpUBOAUT K popMUpOBaHNIO M-00pa3Hoil (pOpMbI KPUBOI JJaBJie-
Hue-BpeMs (PUCYHOK 24).

25 | P mbar
LN N

80 —F L/min
60T

w INC O ING O IN

201 t

60+

(IV) puc 24

Koppekuust gaHHOro Buja acMHXpOHUM OuYeHb npocta. HeoOxopumo
YBEJIMUUTH CKOPOCThb NoToka. Ha pucynke 25 Mbl BUiMM, Kak yBeJu-
YeHUEe CKOPOCTU MHCTIMPATOPHOTo notoka ¢ 40 o 70 JI/MUH npuBeso K
MOJIHOYM cuHXpoHu3auuu annapara MIBJI u naguenra.

P mbar
25+

20
15
10

80 _F L/min
60T
40T
20+

201+ t
401
601
801

(IV) puc 25
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Baxxno nomHuTh, yTO HE BO Beex anmaparax MIBJI Bbl HacTpanBaeTe uMeH-
HO CKOpPOCTb TOTOKA.

O6BEM — 210 mioniab nop, kpuBoi noroka V1= F x Tinsp. Ha nekoro-
pbix annaparax VMIBJI Bel HacTpauBaeTe JbIXaTesbHblil 00BEM U NMOTOK, a
VHCIIMPATOPHOE BpPEMs SIBJISIETCS NMPOM3BOAHBIM. B HEKOTOPBIX MOAEIIsIX
Bbl HacTpanBaeTe bIXaTebHbI 00BbEM 1 BPEMS BI0XA, & CKOPOCTb ITOTO-
Ka paccuntbiBaeTcs amnaparom VIBJI. Hy u B HekoTOpbIX anmnaparax Bel
HACTPanMBaeTe CKOPOCTb MOTOKA W BPEMS BJOXA, A JbIXaTENIbHbIA O0BEM
ABJISIETCS MPOU3BOAHBIM. He mmeeT NMpUHUMIMAIBLHOTO 3HAYEHHsl KaKue
VIMEHHO NIapameTpbl BeHTUIIMKY Bbl HacTpauBaete. [1pyu BO3HUKHOBEHUN
ACHXPOHUM MOTOKA B PEXMME, YIPABIISIEMOM O 00beMy, Bbl MoxkeTe
100 yBEJIWYUTH UHCIIMPATOPHBIN MOTOK, JIMOO YBEJIMYUTD AbIXaTENbHbIN
00bEM, TMOO YMEHBILIUTH BPEMSI BOXA.
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IV -4 AcvHXpOHUA nepeksirovyeHns ¢ Baoxa
Ha BbIAOX

[Tpo acMHXPOHMIO MEPEKIIIOYESHUSI C BOXA HA BBIIOX FOBOPAT B TeX CIy-
yasix, KOrja anmapaT 3akaHuuBaeT (pa3y MHCMUPATOPHOIO MOTOKA JMOO
panbie (1), oo no3xe (2), yem TOro Xo4eT nayyveHT. B nepBom ciyyae
FOBOPSIT PO paHHEe NMEePEeKIIFOUEHNUE C BI0XA HA BbIIOX, BO BTOPOM CJllyyae
— PO TO3/IHEE NMEPEKIIOUEHNE C BOXa Ha BbIIOX.

aCMHXPOHUA NepekKsIloYeHNA Ha BbIAOX (V) puc 26

paHHee nepeksitoyeHve Ha BbigoX nosgHee nepektoyeHne Ha Bblgox
Flow @ Flow @
BAOX
BAOX annapara
annapara
5= -
R
Paw Paw
BAOX NaLeHTa
r\/\/\ BOOX
«— > nauvieHTa
Pure)
Pes Pes
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IV - 4.1 PaHHee nepeksoyeHne ¢ BAoxa Ha BblAoX

BapuaHT paHHero nepekyroueHus ¢ BioXa Ha BbIJIOX y>K€ paccMaTpuBall-
Cs1, KOI7ia Mbl FOBOPUJIM IPO JIBOVMHOE TpUrTMpoBaHue (pucyHok 17). Emgé
OJIVH NIPUMEP PAHHETO NEPEKJIFOYEHNSI C BOXA HA BBIJOX MPEJICTABIIEH HA
pucyHke 27.

BAOX

30 [IBONHOE TPUITMpOBaHne Fw
4 \ 154

Paw 254 / Paw
mbar mbar 10
20
15 5

10 0

0 sect

O n 3
0 2 4 6 sec
Flow 0.8
0,8 L/s (4]
0

0,41 1 U\’ sec t
F|OV\6 4 t -0,4 \/

nauymeHt
08l Haqan BAOX

08 104 nauyeHt
Pes 3aBepLmn

mbar 5 BAOX
mbar
0 \/\ t 0 sec t
5\ TJr=

(IV) pnc 17 Bp.oX naumeHTa

(IV) puc 27

Cpa3y nocse OKOHYaHMs anmnapaTHOro BI0Xa Ha KPUBOM MOTOKA MbI BUJIUM
BOJIHY , CBU/IETEJILCTBYIOILLYIO O COXPAHSIIOLLENCS MTHCTMPATOPHOIA MOMBIT-
Ke nalueHTa B To Bpemsi Kak anmapaT MBJI yke nepektounsics Ha BbIIOX.
Ecnm coxpansitoiasicst MHCMpaTOpHasi MONbITKA OKAXKETCsl IOCTATOYHO
CWILHOI 7151 TPUITUPOBAHKSI HOBOTO BJOXA, TO Mbl OyJeM HalOIofaTh
ACHHXPOHUIO MO TUIY JBOMHOrO TpUrrupoBanus. [Ipu HammuumM gaHHO-
ro BapyMaHTa aCUHXPOHUU LIEJIeCOO0Pa3HO YBEIMUEHUE BPEMEHU BIOXA B
MPUHYUTENBHBIX pexkumax, a B pexkume PSV — cumskenne ETS (motoka
NEPEKIIOUEHMs C BOXA HA BbIIOX B % K MaKCUMAJILHOMY MOTOKY BOXa).

Ha pucynkax 28 n 29 npogeMOHCTPUPOBAHO YJTyUIlIEHUE CUHXPOHU3ALN
NpY YBEJIMUEHUU JTUTEILHOCTH BIOXA.
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301 [BOVIHOE TPUrTMpPOBaHMe

P
mbar 2] Ve N\

BIOX NaLMeHTa BAOX BZIOX MaLMeEHTa
—A annapara —~A

A

0 \J? 4 \ /6 8 \jfo 12 \j1'4 sec
(

IV) pnc 28

Ha pucynke 28 nokazaHa KJIMHUYECKask CUTYaLMsl, KOTJIa ACUHXPOHMS, 00-
YCJIOBJIEHHAs1 HEJOCTATOYHON JITIUTEIbHOCTBIO BOXA NPUBOJIMIIA K JIBOVA-
HOMY Tpurruposanuto. Kak Tonbko Hactporiku pexxuma MBJI ctamm ot-
BEYaTh MOTPEOHOCTSAM NALMEHTA «KOH(IIMKT» ObLI UCYEPIAH U JBOVTHOE
TPUITUPOBAHKE UCYESIIO.
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Ha pucynke 29 nokasaHo paspelieHne aCMHXPOHWM, HE COIPOBOXK/IAB-
LLENCS JBOVIHBIM TPUITUPOBAHUEM.

BAOX
;Tgfia\ BAOX annapara
15 - r\/\_/j
Paw
mbar 10+
5.4
0
0 1 2 I I I ! ' ' sect
Flow 0.8
L/s 0,41

0 2
H V4 V ' ' ' ! ' sec t
0,44

naymeHTt
aqan BOOX

10 nauueHT
Pes 3aBepI;I(JI/IJ1
mbar 5. BAO /

! T osect

BAOX nauneHTa B,E!,OX nauueHTa (IV) puc 29

s Toro, 4ToObl M36aBUTh Bac OT mepemmcThIBaHuS Ha3aj|, TPUBOIUM
Hke pucyHku 18 u 19 u3 rnasbl «IV - 2. 2 [IBOIHOE TPUITUPOBAHUE .

Ha pucynke 18 nokazano kak B pexkume VCV ¢ Hucxopsuieit ¢popmoit no-
TOKA YBEJIMYEHHUE JJIMTEIBLHOCTU BJOXA MO3BOJIMIIO YCTPAHUTh aCUHXPO-
HUIO Y JBOVIHOE TPUITUPOBAHUE.

JINHEHne
p BOIHOe TpUrrnpoBaHme /yﬂ BAOXa

I S N
N DV N
“ NN N N

(IV) puc 18
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Ha pucynke 19 nokazaHo kak aHajoruyHasi npooJsieMa peraeTcs B pexKu-
me PSV.

NMHEHNE
P [BOVIHOE TPUITPOBaHMe /)’ﬂ BAOXa

F %5% F5%
ma max

N N/ N N
H / V H
‘Bpems ¢ Bpems
.BAOXa . BRoxa
V /\/\ /\ /\

t

(IV) puc 19

MHcrMpaTOpHBIA MOTOK CHUXKAETCS 10 MOPOrOBOrO 3HAYECHUS MEPEKITIO-
YeHMs C BJOXa Ha BbIJOX ObICTpee, YeM 3aKaHUMBAETCS BJOX MalMEHTA.
Hy>HO CHM3MTH NOPOr NEepeKIItoUeHns C BIOXa Ha BbIIOX. McxonHo no-
POr NMEepeKJIOYEeHNsl Ha BbIJIOX MO-MIOTOKY ObLT yCTaHOBNEH 25% OT Mak-
cuMaiibHOro notoka. ITocsie Toro kak nopor nepekiroYeHus: U3MEHWIN
(cHM3MB 710 5% OT MaKCHMAIJILHOT'0), BpeMS$I BI0Xa YBEJIMYUIIOCH U JIBOIHOE
TPUITUPOBAHKUE NMPEKPaTUIOCh. ECiM BMECTO ONTUMM3ALMA ITTUTETBHO-
CTU BJ10Xa CHU3UTb YYBCTBUTEJILHOCTD TPUITEPA, MOXKHO IOJIy4UTh «yTe-
LIUTEJIbHYI0» KAPTUHKY HAa MOHUTOPE IMPU COXPAHSOLIEHCS (CKPBITON)
ACHHXPOHUM.
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Em¢ opun npumep B pexkume PSV, rie Bnox annapara UBJI vegoctarou-
HOW MpofosKUTebHOCTY (prucyHOK 30). B 1aHHOM npumepe OoT4YeTIMBO
BUJIHA ACMHXPOHMUSI, HO HET JIBOVMHOro Tpurruposanusi. Kak u B npeapiny-
LIEM NpUMEpe Mbl YCTPaHSIEeM ACMHXPOHUIO, YBEJIMYMBAs JUIUTEIILHOCTh
Brioxa. B pexkume PSV 3T0ro MokHO J0OUTHCSI CHU3MB MOPOT MEPEKIIIoYe-
HMS C BIOXA Ha BbIIOX. B JaHHOM cityuae /711 peleHust NpoOsieMbl Hy KHO
CHU3UTB NMOPOT 710 5% OT MaKCUMAJILHOTO MOTOKA.

PSV ETS =45% ETS =25% ETS =5%

T T
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Pes 8 8 t

o o
[ = (IV) pnc 30

Ha manenu ynpasnenust anmapata MBJI ynpasnenue nepekintoueHremM Ha
BbIJIOX 1O MOTOKY — 3710 ETS (expiratory trigger sensivity).
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IV - 4. 2 NNo3gHee nepeknoyYyeHne ¢ BAoXa Ha BblAoX

[Tpu no3iHeM NepeKIItoUYeHNH C BI0Xa Ha BbIJIOX BpeMsl aNnapaTHOTO BIOXa
NPEBbILIAET BPEMsI HEPOHAIILHOTO BAoXa nauyeHTa. CoXpaHsItOILMIACs UH-
CMUPATOPHBII MOTOK MOCJIe OKOHYAHUSI [IbIXaTeIbHON MOMBbITKY MalyeHTa
NPUBOUT K TOMY , UTO MAIMEHT MbITAeTCsI AKTUBHO BLIIOXHYTh. B peskumax
UBJI rpynnbi PC-CMV 3T0 NpUBOJUT K MOSIBIEHNIO XapaKTEPHbIX MMKOB
B KOHIIE JIbIXaTEJIbHOIO LMKJIa HA KPUBOH JIaBIIEHNE-BPEMSI U IIATO HA KPU-
BOI1 MOTOKA (pUCYHOK 31).

nosaHee nepekstoYeHne Ha Bblgox PC-CMV
Flow

h /nnaTo /nnaTo m /nnaTo m}”}aTS

annapara

MK

NMnNK

8 NnK
<—>,/|'|V|K / /

BOOX
nayumeHTa

Pes ~J \\/ '

nayneHT 3aBepwmnn BAOX NnauneHT 3aBepwunn BAOX

(IV) pnc 31

[Tpu nosiBneHnM Takoil KApTHUHbI LEIECOOOPA3HO YMEHbULUMD [ITTUTENb-
HOCTb TPUHYAUTENbHbIX BoXoB. Ha pucyHke 32 mokas3aHo, 4TO npu
OJIMHAKOBOW JJINTEJILHOCTH CIIOHTAHHOI'O W anfapaTHOTrO BAOXOB acHH-
XPOHMS UCYE3aET.
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nosgHee nepekstoyeHne Ha sbligox PC-CMV i —Ti
Flow A P A TlannapaTa _TlnaumeHTa

! nnaTto
AR
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J Suiea
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ANNTENIbHOCTb annapaTHOro BAOXa yMeHblUeHa
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AL SN~ yAhasd
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nauMeHT 3aBeplna BAOX naLuMeHT 3aBeplun BAOX

(IV) puc 32

JaTuvK MUILEBOJHOIO JJABJIEHUS NTOKA HE SBJISIETCS PYTHHOW M CTaHJap-
TOM JICYEHUS], TO3TOMY HaM HY>KHO YBUJIETb 3Ty ACUHXPOHMIO HA KPUBbIX
nasieHus M notoka. Ha rpadmkax pucyHka 33 oTYeTIIMBO BUJIHBI /IBA Xa-
PaKTEPHBIX MPU3HAKA ACHHXPOHMM TO3[JHETO NMEPEKJIFOUYEHNS] HA BbIIOX B
PC-CMV. Ha kpuBo¥i 1aBleHNs] — 3TO XapaKTEPHbII MK B KOHLIE B/IOXA, a
Ha KpMBOI NOTOKA — I1aT0. Ecim ynaércst nopoOpaTth JyIMTEIbHOCTD BO-
Xa B COOTBETCTBUM C NOTPEOHOCTSIMY NALMEHTA, 3TU MPU3HAKY MCUYE3ALOT.

PC-CMV PC-CMV
10r nnK
p Bﬂféx nalueHTa 3aBep\uieH/
E_ /—L K
E
0 H T T T T T T T T T T t
70 ~ MAaTo Ha KpMBOI :MOTOKa
z .
£ .

.  1=7,

(V) puc 33

ANUTENIbHOCTb annapaTtHOro BAOXa yMeHblUeHa
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B pexxume PSV nosniHee nepekitoueHre Ha BbIIOX UMEET XapaKTepPHbIN
UK B KOHLE B/I0Xa HAa KPUBOH [IaBJICHUS] B COYETAHUU C 6bINYKAbIM
u3aubom Ha KpuBoii motoka. [1nk Ha rpacukax gaBaeHust TaKOM >Ke Kak
U B pexkxumax rpymnsl CMV. BaxkHO OTMETHTB, HA KPUBO# NOTOKA MPU
MO3[JHEM NEPEKJIFOYEHNU Ha BbIIOX — 3TO BBIMYKJIbIN U3rMO0.

PSV
30F BOOX NaumneHTa 3aBepLlieH nnK
p

\ \ /

E M M
£
O T T T T T T T T T T T t
7O'F . 60% Fmax
2 M3rm6;a KPUBOI MOTOKa 30% Fmax /
€
/X Y

0

1('8 v PS=12mbar ETS=30%

YT0oObI U30aBUTHCS OT ACUHXPOHUM Mbl U3MEHUIIM NOPOT MEPEKITFOUYEHNUS
Ha BbIJ10X 110 NOTOKY ¢ 30% Ha 60% . YToObl 00BbEM BIOXA HE YMEHBILIMIICS
nasneHue, ppoxa (PS) ¢ 12 mbap yBenruuau 1o 15 m6ap. O6bEM — 31O
TUIOLIAJIb MOJI KpMBOKM NOTOKA. CMBICIT HALLMX JIGWCTBUI B 0O0MX CITydasix
(PCV u PSV) yMmeHblIeHNe BpeMEHH annapaTHOro BIOXA.

-60 -

PS=15mbar ETS=60%

(IV) puc 34

ONNTENbHOCTb annapaTHOro BAOXa yMeHblUeHa
-

Ipusnaku no3onez0 nepekarO4eHUs HA BbLOOX — IMO MUK 8 KOHYe
6800Xa HA KpUeoll 0a8AeHUSl 8 COYEeMAHUU C 8bINYKAbIM U32UOOM HA
Kpueoii nomoka.
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IV -5 AcCMHXpOHMA BblaoXxa NN aCUHXPOHUSA
3KCNUpPaTOPHOro NoTokKa

[Tpo acCMHXPOHUIO IKCMUPATOPHOIO MOTOKA TOBOPSIT B TEX CIYyYasix, KOr-
7la TapaMeTpbl BEHTUJISILIMU YCTAHOBJIEHbI TAKUM 00pa3oM, YTO MaLEHT
HE YCMEBAeT OCYIIECTBUTH MOJHOUECHHBIN BBbIOX 3a OTBEJIEHHOE €My
BpeMsi. Takasi cuTyalysi MOKET BO3HUKATh MPU YPE3MEPHON JIUTEIb-
HOCTH BJ1I0Xa, BLICOKOI YacTOTE [IbIXaHUs1, HEAJJIEeKBATHOI'O COOTHOLLIEHUS
I:E. Haubonee 4yacToil MpuUMHON Pa3BUTHS JAHHOTO BUJIA ACUHXPOHUU
SIBJISIETCS OOCTPYKTUBHASI MATOJIOTUS JIETKUX, MPU KOTOPOWl BbIIOX 3a-
TPYJHEH, 9KCIUPATOPHbIA MOTOK CHUXKEH, a BPEMsi HEOOXOAUMOe st
OCYILECTBIIEHHUS BbIJJOXA MOBbIIaeTcsl. B riase «I - 5» Mbl 06cyxanu
NOCMOAHHYIO 6DEMEHU.

MOCTOAHHAA BPEMEHW BOOXA W BbIJOXA
100 99,8%
/98,2% 99,3% !
/ 95%
< 80 86,5%
% g \ / 06BbEM
BJOXa
L5 2 60 63,2% A
: % ><
L <
T U
= < 40
. 36,8% .
< = 06bEM
=z 0 \\/ BblJOXa
= Z’\: 20 .
13,5%
\5% .
0 ~—_18% 0,7% 0,2%
Time Constants 1 2 3 4 5 6 wpuc3s

[locTosiHHAsE BpeMeHN — 3TO CBOMCTBO PECIMPATOPHOI CHCTEMBI, OMpe-
fensitoniee BpeMsi He0OOXOIMMOE [l OCYLECTBIIEHHSI BIOXa W BbIIOXA.
[TocrosiHHast BpeMeHM — 3TO NMPOM3BE/IEHME KOMIUIAHCA HA PE3UCTAHC
(t=C*R). [lanHblii MOKa3aTeNb yJIMHSETCS MPU Pa3BUTUU OOCTPYKTHUB-
HOW narosoruu, Takor kak XOBJI, n ykopaunBaeTcs py pa3BUTUM pe-
CTPUKTUBHON naToJioruu, Takoi kak OPJIC (pucyHnok 36).

Co0TBeTCTBEHHO MalMEHTaM C 0OCTPYKTHUBHO MAaTOIOTUEN, /715 M30eKa-
HUSl Pa3BUTHs TMNEPUHQISINK JIETKUX HEOOXOAUMO OoJiee JUIMTENIbHOE
BpEMsI BbIJIOXA.
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900

600 -
=
2
=
Y XOBJ1, amduzema
S 3004 — AnnHHanA RC gy

OPAC—kopoTtkasa RC exp

Bpems (cek)
T T T T
(IV) puc 36 1 2 3 4

Kax Bbl nomuure (pucyHok 35), ast Toro 4roObl BbIIOXHYTb 100% pl-
XaTeJIbHOro 00beMa HEOOXOIMMO BpeMsl paBHOE MATH T. [171s1 TOro, 4ToObI
BBIIOXHYTb 95% HEOOXOMMO BpeMsl paBHOE BCETo TpeM T. [11s1 n30ekanust
pas3BuTHs runepuHgusaumn erkux U autoPEEP, pekoMeHjioBaHo ycTaHaB-
JIMBaTh BPEMS BbIIOXa HE MEHee TpeX MOCTOsiHHbIX Bpemenu (RC wmm 7).

B tex cnyuasix, Korja 3a npejiocTaBjIeHHOe KCIMPATOPHOE BpeMs NMaly-
€HT HE yCIIEBAET OCYILECTBUTD NOJHOLEHHBIN BbIIOX, PA3BUBAETCS TUIIE-
puHcmsinusa nerkux u autoPEEP. Takast cutyanyst MoKeT HaOIoaThCst
MO0 NMpH YIMHEHUM MTOCTOSIHHON BpEMEHU Ha (hOHE 0OCTPYKTUBHOM Ma-
TOJIOTMH JIETKKX , TMOO NP HEAJIEKBATHOM HACTPOMKE BEHTUIISIMN: CIIALLI-
KOM BBICOKAsl YaCTOTa JIbIXaHUsl WM HEKOppeKTHOe cooTHoweHue [:E.
I'pachryeckn JaHHBI BAPUAHT ACUHXPOHUHA MOZKHO 3aIlOfIO3PUTh 110 KpU-
BOI TIOTOK-BpPEMSI: 3KCIMPATOPHBIN NOTOK HE NOXOAUT [0 HOJISI MPEXJE,
YeM HauMHAEeTCsl CIIeYIOLIUi BIOX (pUCyHOK 37).

VCV| HapacTaHue faBneHus B pecrwlpaTopH0|7| caiTeme
P

MOTOK Ha BblAOXE HE AOCTUTAET HONA |~ o020
I

v ‘ 8blooxa
|
|

(IV) puc 37 t

/\ /\ /\ spems it
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«...U UMO e Ham 0eaamv ¢ NbAHbIM MAMPOCOM? »
(bopuc I'pebenwuxos)

«YHenosex cocmoum u3 mpex uacmeri! »
(/lanuua Xapmc)

IV - 6 Pe3tome no acuHxpoHuam unm Bca IV yactb
KHMIM B OOQHOM rnaBse

o Kpatko: acuHxpoHuto paboTbl annapata VIBJ1 ¢ gbixaTenbHOW akTUBHO-
CTbi0 MaLMEHTA HYXXHO YCTPaHUTb N3MEHVB HAaCTPOWMKK annapara.

* Moapo6Ho: Ham Hy>KHO 1) BBISIBUTH ACUHXPOHHUIO, 2) YCTAaHOBUTb Bapu-
AHT ACUHXPOHNU, 3) YCTPAHUTH ACUHXPOHMIO.

— nepBas 3afavya yBMAeTb aCUHXPOHUIO.

He 3a6biBaiiTe cMoTpeTh Ha nauueHTa. OLeHuBaiTe MUMUYECKYIO peak-
U0, KPbUIbsl HOCA, POT U MoJoXeHue ryo. [lamee, cMOTpUTe Kak pac-
LIAPSiETCS TPyJHAsl KJIETKA MPU JIbIXaHWM, KaK MeHseT (opMy 00J1acThb
>KVBOTA Ha BIOXE U Ha Bblloxe. Ecam Tenocnoxenue nauyeHTa no3Bosi-
€T, OLleHUTe padoTy BCell JibIXxaTeabHO MycKynaTypbl. Hac unrepecyet
paboTa MbILIL OPIOLIHOTO MPEcca, MEXKPeOEPHBIX MBIILIL, MBILIL 00JIACTH
mien. OO6s13aTeNbHO HACTPOMTE MOHUTOP amnmapara Tak, 4TOObl BUJETh
rpadukn. Mcrnonb3yidTe naHHOE HaM MPUPOAOW YMEHME paclo3HAaBATh
o0pasbl. ['pacpuueckum o0pa3aM aCMHXPOHUI Mbl MOCBSITUIIN 3Ty YacTb
KHUTH, a 3]1eCb HAMOMHUM, uTo 1pu VIBJI no-o6bémy Oonee ungopmarus-
HbI I'padMKU JIaBJIeHKs U TOoToKa, a mpu VUBJI no-paBnenunto 6osee nadop-
MaTuBHbI rpacuku o0bEMa 1 notoka. Ho 6e3yciioBHbIM (haBOpUTOM NpU
CTaHJIAPTHOM MOHUTOPMHIE sBJsieTcs rpaduk noroka. OueHb nHpopma-
TUBHBIM OBbIBAET CPaBHEHUE (JIEKTPOMMIIEJAHCHON) KPUBOW [BbIXaHWS Ha
NPUKPOBATHOM MOHUTOPE C KPUBBIMM [IbIXaHMS Ha MOHMTOpE ammnapara
NBJI. Hepenko ObiBaeT, 4TO 1Mo KpvBbIM Ha MOHMTOpe ammapara MBJI,
Kak OyJTO BCE XOPOLIO, HO CPAaBHEHNE C KPUBOW [IbIXaHMs! Ha PUKPOBAT-
HOM MOHHMTOpE MO3BOJISIET BbISIBUTH HeOnarononyuue. Ecim y Bac ectb
BO3MOYKHOCTb BbIBOJUTBH HA 3KpaH KPUBbIE C MUIIEBOJHOIO IATYMKA /1aB-
JIEHUS! W/WITM CUTHATI ¢ JradparMaabHOro HepsBa — Bbl BO Bceopykuu.
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— BTOpasd 3agayvya — YCTaAaHOBUTb BapUaHT aCUHXPOHUU:

JIJ1s1 9TOrO COBEPILEHHO KEJIE3HO B FOJIOBE JIOJIKHO CUJIETh MOHSITUE O (ha-
3axX bIXaTeJIbHOTO IWKJA: 1-Tpurrep, 2-Box, 3-nepekroueHre Ha BbIJOX
(cycle), 4-BbIIOX.

— TPeTbA 3aaava yCTpaHUTb aCUHXPOHUIO.

CHavana Hy>XHO ccpopMyIMpoBaTh MPOOJEMY, a TOTOM €€ UICHTU(ULIU-
POBaTh U PA3PELIUTh.

1-ii 6apuanm: annapam yaasausaem He 6ce 800XU NAyUeHmMa. ITO
MOKET ObITb a) HEJJOCTaTOYHAsl YyBCTBUTEJILHOCTb TpUITEpa, 0) HaIM-
yrie autoPEEP, B) n30bITOYHBINA ypOBEHb NOIEP>KKU. MBI IOJIKHBI HA4u-
HaTh ¢ HauOousiee onacHoro BapuaHta — 310 autoPEEP. Cpa3y cmoTpute
Ha SKCIMPATOPHYIO YacTh KpUBOW MOTOKA. HaCKONBKO ObICTPO OHa BO3-
BpaujaeTcs K u30mHur? Bo3MOXKHO HOBBIM BIOX HAUYMHAETCS JIO TOrO KaK
NALKMEHT YCIMEN MOJHOCTBIO BbIIOXHYTh? MHOIME COBpEMEHHBIE armapa-
Thl PACCUMTBHIBAIOT CONPOTUBIICHUE [IbIXATENBHBIX MYTEN U MOCTOSHHYIO
Bpemenu. Ouennte R u RC. Bo3amoxkHo y nmanpenta XOBJI, actma wim
nHOI O6poHx000CcTpyKTHBHBIN Npouecc? Ecmm ato autoPEEP, cokpatuaii-
Te BOX, YJVIMHSITE BbIIOX, NOAOMpainTe ypoBeHb BHelHero PEEP. Bos-
MO>KHO TMAUMEHTY HY>KHbI MYKOJIMTHKH M OpoHxoguiaaratopbl. Ecim Bel
uckmounu autoPEEP, To meTopioMm nocreneHHoro nogdopa nopadorainTe
C YYBCTBUTEJILHOCTBIO TPUITEPA U C YPOBHEM PECIIUPATOPHON MOJIEPKKU.

2-it eapuanm: annapam Oeaaem 60abule 600X06, YeM UHUYUUPYem
nayuenm. (O4eBUIHO, YTO B JAaHHOM CIIy4ae peyb HE UAET O PEXKMMax
A-C v rpynnsl IMV.) 310 MOXET ObIThb a) aBTOTPUITUPOBAHKE, O) ABOI-
HOE€ TPUITHpOBaHKE. B cilyyae aBTOTpUITMpPOBaHMSI anmapar «HaBsi3bl-
BaeT» MALMEHTY BJOX, KOTOPBI €My He TpeOyeTcs, a B ClIydae JJBOMHO-
IO TPUITUPOBAHUS annapar «HEOAAET» MOYIEP>KY Ha BIOXE U MALMEHT
TpebyeT: «Ewg!». Korma Bpau JocTaTOYHO OMBbITEH M HAOJIOflATENIEH,
OH OTYETIMBO YyBCTBYET pa3Huly. [Ipy aBTOTpUrTMpOBaHMM HET NpU-
3HAKOB MHMLMALMKU BI0XA MALMEHTOM. [{OBOJILHO 4acTO 3TO BIOJIHE
OYEBU/THO U OOBIYHO MPU ABTOTPUITMPOBAHUM PUTM JIbIXaHUS MPUOIH-
>KaeTcs K MpaBWIIbLHOMY, paBHOMepHOMY. Hanbornee yacToil mpuunHoi
ABTOTPUITUPOBAHUS SIBIISIIOTCSI YTE€UKU (HEr€PMETUYHOCTb KOHTYpa
WA TpyOKM) WM M30bITOYHAS YyBCTBUTENBHOCT Tpurrepa. [Ipnunnoi
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JBOMHOIO TPUITUPOBAHUSI BCEINA SIBJSIETCS HEJOCTATOYHASI NOIEPIKKa
B/IOXa NAaLMEHTa. DTO SBJIEHUE MOXKET ObITh OMUCAHO B Pa3HbIX TEPMHU-
HaxX: HEIOCTATOYHbI OOBEM BJIOXA; HEMOCTATOYHBLINA MOTOK Ha BJIOXE;
HEJIOCTATOYHOE JIABJICHUE MOJJIEP>KKW; KOPOTKUI BJIOX anmnapaTta Wiv
paHHEe MEePEKIIOYEHNE HA BbIIOX. B OOMBIIMHCTBE KIMHUYECKUX CHUTY-
alMii HU3KOE JaBlIEHUE BJ0OXa, MaJeHbKUI 00BEM BIOXa, MaJIbIil MIOTOK
1 KOPOTKUI BAOX HAOJIONAIOTCSl OIHOBPEMEHHO. ['padprueckuii MOHUTO-
PUHT NIO3BOJISIET HAM 3TO BUAETh HA CUHXPOHHBIX rpadukax. Mbl Hame-
PEHHO HE CONMPOBOX/AEM 3TOT TEKCT UIUTIOCTpauyei. Bbl y>ke JOJKHbI
3TO MPEACTABIAThL. BO3bMUTE KapaHialllvK U HapucyiTe. Bo3moxkeH Ba-
PUAHT anmnapaTHOro BAOXA, KOIYIA U JIUTEJILHOCTh BOXA JOCTATOYHASs,
1 00BbEM BJIOXA HOPMAJIbHBIN, HO, TEM HE MEHEE BO3HUKAET ACUHXPOHUS
BJOXa B BUJIE JBOMHOIO TPUITUPOBAHMS. DTO ObIBAET MPU HU3KOM Ha-
YaJbHOM MOTOKE, NPU MOCTOSIHHOM, BOCXO/SILIEH UM CUHYCOMJAIBHON
¢opmax KpuBbix nmoToka. Ha cTpaHuyax sToit KHUTM Mbl HEOJTHOKPATHO
MOBTOPSJIN, YTO €CTECTBEHHbIN CMTIOHTAHHbIN BAOX HAYMHAETCS C MAKCHU-
MaJIbHOI'O IOTOKA, a 3aTeEM NOTOK CXOoauT Ha HeT. Ecnu Bbl BUuuTe ABOII-
HOE TPUITUMPOBAHKE, YBEJIMUMBANTE HAYAJIbHbIA MOTOK W BPEMS BIOXA.
Ecau ato BJI no-gaBneHuto, noBbIaiTe qaBjaeHWe BIOXa, anmnapar st
BBINOJIHEHUSI 9TOW 3aja4d YBEJMYUT HAYAJIbHBIA NMOTOK, HE 3a0bIBaiiTe
KOPPUTIMPOBATh BpEMs BIOXA.

3-11 eapuanm: acunHxponus 603HuUKaem 8 Havanre 6800xa (HO 3TO
HE JIBOMHOE TpurrupoBanue). [IpuumHbl Te 3Ke: HeIOCTaTOYHbI O0b-
€M BJIOXAa; HEMOCTATOYHBINA MOTOK Ha BOXE; HEJOCTATOYHOE MABJIEHUE
NO/IIEP>KKW; KOPOTKUI BIOX amnmapara Wid paHHee NMepekyroueHre Ha
BbI1oX. [louemy 3nech He BO3HMKAeT JBOMHOE TpurrupoBaHue? JIndo
YYBCTBUTEJIHLHOCTh TPUTTEPA MEHbIIIE, YeM OCTATOUYHOE YCUJIME BIOXA
MayeHTa, MO0 B 3TOT MOMEHT y3Ke 3aKPbITO BPEMEHHOE OKHO TpUITe-
pa. Meroppl pellieHus NpoodJeMbl Te XKe.

4-ii 6apuanm: acuHXpoOHUA 603HUKAEM 8 KOHUe 600Xa. XaPAKTEPHbIE
MIPU3HAKY — MUK HA KPUBOW JIABJICHUS U BBIYKJIOCTh B KOHLE BJIOXa Ha
KpuBoii notoka. [IpuunHa — nymuHbIA Boox. CokpailaiiTe Bpemsi Bioxa,
HO Oy[pT€ IOTOBbI NOJHATH [AABJIEHAE BAOXA WIN YBEJIUYUTH MOTOK B
Hayajle BOoXa, YTOObI HE MOJIyYUTh ACUHXPOHHUIO B HayaJe BIOXa.
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5-1i eapuanm: acunxponus eévi0oxa. IlaneHT HEe YCNEBAeT BBIIOX-

HyTb. CoKkpalaiTe BAOX, yVIMHSATE BbIJOX, KoMneHcupyiTe autoPEEP
3a cueT BHelHero PEEP.

Bynpre TepnenuBbl, HAOIIOAATENBHBI U AHANU3UPYIATE pe3ybTaThbl. O0y-
YEHUIO OYEHb CIIOCOOCTBYET OOCYKJICHUE C KOJUIETaMH.
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«Coenamv MONCHO 6CE, UmMo He NPOMUBOPEHUN 3AKOHAM NPUPOObL,
80NPOC 6 UeHe. . »
(u3 paseosopa ¢ Huicenepom)

IV - 7 AcuHXpoHUU U cepBo-pexumbl ABJ1

ITop cepBo-pexxumamu VIBJI moHMMAarOT peskumbl, CO3IaHHBIE HA OCHOBE
PSV —arto pexxumbl PPS, PAV, NAVA. I'nabi «I11-14» u «III-15». O0wee
CBOVCTBO 3THX PEXKMMOB B TOM, YTO aMapaT aHaJIM3UPYET UHCIIMPATOP-
HYIO NIOTIBITKY MALYEHTA U OKa3bIBAET PECIIMPATOPHYIO MOAIEPXKKY B NPs-
MOV 3aBUCUMOCTH OT ycuimsi agpeHTa. C MHKEHEPHO! TOYKU 3PEHUs Y
3TUX PEKUMOB MPUHLMIT ICMICTBUS TOT XK€ KaK y TUPOYCUIIUTENS PyJIsl.
YeMm cuibHEe MOBOpauMBacllb, TEM OOJIbILE MOMOLb T'MAPOYCUIIUTEIIS.
3aBUCUMOCTD (KOPpPEJISILMS) MEXK/Ty BIOXOM MaLMEHTA U BIOXOM armapa-
Ta npsimasi. Yem cuiibHee NauyeHT NbITAeTCs BIOXHYTh, TEM OOJIbILIE MOfI-
fiep>kKa anmapara. biarogapst 3ToMy CBOWCTBY, IPU XOPOLLEH HACTPONKE
peKrMa, MOXKHO N30aBUTHCS KaK OT aCUHXPOHMI, CBSI3aHHbIX C HEIOCTAT-
KOM TOIEP>KKM B Hayane BI0Xa, TakK U ¢ N30bITKOM MOEPXKKHU NpH 3a-
BeplleHnn Boxa. Ho nosjarats, 4To 3T pexKnMbl 3aMEHSIT padoTy Bpaya
He crouT. Eciu yenoBeky, HE yMEILIEMY UrpaTh Ha CKPUIKE BPYYUTh
[iparoueHHbIil tHCTpyMeHT CTpauBapu, 3TO He cfienaeT My3bIku. Pa3pa-
60oTurku cucteMbl NAVA Ha cerojHs 000OrHaim KOHKYPEHTOB U CyMEJH
YCTPaHUTb ACUHXPOHUM TPUITEpPA U ACUHXPOHUM NEPEKIIIOYEHHS] Ha Bbl-
nox Omaropapst ToMy, yto anmnapat MIBJI cunxpoHusupyercst ¢ paboToi
[IBIXaTENILHOTO LEeHTpa nanueHTa. Kak 3To paboTaeT Mbl onucaiy B IJ1aBe
«III-14». PaGoTas ¢ aTuMM peKUMamu ClIelyeT NOMHUTb, YTO MO Mepe
TOr0, KaK MalMeHT HabUpaeTcsl CUJ U BbI3[0PABIIMBAET, BPay J0JIKEH IM0-
CTENEHHO CHUXKATb CTENEHb PECITMPATOPHON MOAIEPIKKHU.
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IV - 8 «IntelliSync+» — aBTOMaTu4eckas
CUHXpOHM3auumsa Ha annapatax Hamilton-Medical

Henasno Ha anmaparax VIBJI Hamilton-Medical nmosBunace HoBas om-
1111, TI03BOJIAIONIAS B aBTOMATIYECKOM PeXXIIMe IOf{0MpaTh HAVJTYYIIyI0
YYBCTBUTEIBHOCTDb TPUITEPA U MAPAMETPOB IIEPEK/ITIOYEHN Ha BbIJIOX.
Hannas onmusa HaspiBaercs «IntelliSync+». Kommbrorep anmapara VIBJI
HEeIIPpEePhIBHO aHAIM3MPYET IapaMeTpPhl IOTOKA U JJaBJIEHNA B [IbIXaTe/lb-
HbIX nyTAX. Ha skpane anmapara VIBJI atu mapameTpsl oTpaXkaloTcs B
Bufie TpapMKOB NOTOKA U ABJIEHUA B peajibHOM BpeMeHN. OIBITHBIN
Bpad MeHseT HAacTPOVKM, ITIAAs Ha Kpusble. OH 3amevaeT Heapdek-
TUBHOE TPUITUPOBAHME BJIOXa M HECBOEBPEMEHHOE IIepEeK/IIoYeHNe C
BJJOXa Ha BbIJOX. MeTo/bl aHa/MN3a JaHHBIX BCTPOEHHbIE B IIPOTPaMMy
IntelliSync+ mosBonsAoT anmapary BeIABAATD 9TV aCMHXpOHMM. brraroga-
ps anroputmy nporpammsl IntelliSync+ xomnblorep anmapaTta «BUAUT»
BCe ITOTBITKY BJjOXa ManyeHTa. Bkmroyenne onuyn «IntelliSync+ Trigger»
nepenaéT anmapaTy GyHKIUIO Iox00pa ¥ KOPPEKIVY YYBCTBUTETbHOCTHI
tpurrepa. B rmaBax IV - IV-2 MbI pa3bupany BapuaHTBI aCMHXPOHUI TTe-
peK/IIoueHNs ¢ Boxa Ha Beiox. Bxmouenne onun «IntelliSync+ Cycle»
nepenaéT ammapary (QyHKIVIO Iogbopa M KOPPEeKIWM IIUTETbHOCTI
Bpioxa B pexxume P-CMV u HacTpoiiky yyBctButenbHoct ETS B pexxn-
me PSV. B 3aBucuMocTy OT cOCTOAHMA NMalMeHTa U 3afad, CTOAINX IIe-
pen BpadoM, MOXXHO akTuBuposarh onuuio IntelliSync+ tonpko s tpu-
rrepa; TOJbKO /IS IepeK/TIoueHNs ¢ BoXa Ha BBIIOX (cycle); wmm, u ma
TPUITEpPA, U IS IepeK/IodeHns ¢ Broxa Ha Bbijox. Ommus IntelliSync+
MOXXeT paboTaTh B peXXMMe CIIOHTAHHOI ¥ IPUHYAUTEIbHON BEHTW/IA-
. Onnyst IntelliSync+ Mo>keT ycTaHaBIMBaThCs Ha yoKe IpuoOpeTeH-
Hble ¥ paboraromye B KIMHUKe ammaparsl gupmbl Hamilton-Medical B
BUJIe JOIOTHATEIBHOTO IPOrPaMMHOTO 0becIeueH s,
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«...- Tot uouwns cycauxa? - Hem.
- U 5 ne suixcy, a on ecmuv.»
(Duavm «/[Mb»)

IV - 9 ACUHXPOHMM N aKTUBHbIN KNanaH Bblgoxa

B rnase «III-7» Mbl pacckasanu Mpo akTUBHBIN KianaH Bbigoxa. Ceituac
00Cy/IMM KakK BEJIET ce0sl CUCTeMa C AKTHMBHBLIM KJIAMAHOM BbIOXa MPU
ACHHXPOHUSIX .

o KpaTtko: Korga paboTtaer akTUBHbIN KnanaH BblAoXa aCUHXPOHUIO MOXHO
UrHOPMPOBAaTb.

* Moapo6Ho: DTa cuctema (aKTUBHBIN KJIalaH BbIjoXa) OblIa CrieHallb-
HO pa3paloTaHa Jjisl TOro, 4ToObl annapat MOr' BEHTAJIMPOBATh MALEHTA
C JIIOObIM YPOBHEM [IbIXaTEJIbHOW aKTUBHOCTH, HE BCTYMAsi C HUM B KOH-
¢mukT. B KayecTBe MeTahophbl MPECTaBbTE CEOE OUYEHb XOPOLLUI aBTO-
MOOWIIb, CO3/IaHHBIN ISl TUIOXUX JJOPOTr. Y aBTOMOOWIISI HE3aBUCUMas TIOJI-
BECKa BCEX KOJIeC U WieabHO COAaHCUPOBAH LEHTP TsikecTu. [lopora
— siMbI J1a yxaobl. Ho aBToMoOMIL He miBbIpsieT. Ero cucrema nopgsecok,
NPY>KUH U aMOPTU3aTOPOB KOMIIEHCUPYET HEPOBHOCTH [IOPOT'!U.

AKTHBHBII KJ1allaH BbII0XA C 3JIEKTPOHHBIM YIIPABJIEHUEM TO3BOJISIET T1a-
LMEHTY [IbIlIATh CIIOHTAHHO Ha JIIOOOM ypoBHE jiaBneHusi, Kak B CPAP.
Cucrtema ynpaBieHMsl KJIallaHOM, MEHSISl CONPOTUBJIEHKUE BbIIOXY, 00e-
CMIEYMBAET MOCTOSHHOE NPEIMCAHHOE IaBJIEHUE B JIbIXaTEJIbHBIX MYTSAX
B TEUYEHUE BCETO 33/JaHHOI0 BPEMEHHOIO MHTEpBasa. AnnapaT KOMIEHCH-
pYeT nmotepu 3a CYET TOro, YTO B CUCTEME MOCTOSHHO MPOUCXOIUT MOJI-
JIyB BO3/lyXa U OJHOBPEMEHHO COPOC N30bITOYHOI'O JABJIECHUS. AKTUBHBIN
KJIalaH BbIloXa BCerja paboTaeT B PeXKMMax C JIBOVHBIM YNPABIECHUEM
(tuma PRVC, APV, VG, AF). AKTUBHBIN KJIanaH BblioXa Bcerja paboraet
B IByXypoBHeBbIX pexxuMax (tuna BIPAP, Bilevel, BiVent, APRV).

Takum O6p8.30M afrmapar, B TECYCHUEC OJJHOIO BPEMEHHOI'O OTpPE3Ka IO-
BbIIACT JABJICHUEC B [IbIXATCJIbHBIX MYTAX, YTO COOTBETCTBYCT MOHATUIO
«BJJOX» B OOBIYHBIX pPeXKnMax YyIpaBBIEMbIX ITO-HABJIICHUIO, B TCYCHUC
CJICIYOUICro0 BpEMEHHOI'0 OTPE3Ka NMOHUXKACT JABJICHUE B IbIXATCJIbHBIX
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MYTSIX, YTO COOTBETCTBYET MOHSITUIO «BbII0X». [Ipr aTOM B J1HO60¥ MO-
MEHT NALUMEHT MOXKET BOXHYTh, BbIJOXHYTb UJIM KalLUISHY Th.

[Tpu ucnosib30BaHNM IBYXYPOBHEBBIX PEXKUMOB PErMCTpUpyeMasi ya-
CTOTa JIbIXaHWi He MMeeT nepBocTeneHHoro 3Havyenus. [Ipu MBI B
9TUX PEKMMAaxX B MEPBYIO OUepe/lb CMOTPUTE Ha TIOKA3aTeI OKCUre-
HAIMK, KATHOMETPUM U MUHYTHBIN OObEM BEHTUJISILIUN.

AKTUBHBIN KJIanaH BbI1OXA, KOTOprfI HUKOIIa HE 3aKpbIBACTCS MOJI-
HOCThBIO, " BSaHMOHeﬁCTByeT C IOTOKOM — 9TO pC€ajin30BaHHAA B MC-
TaJJIC MCYTA AHAPXUCTOB 1 XUIIIIA. «BCHI/I ce0s Kak X04ellb U Thl HU-
KOMY HEC MCHIACHIb> .
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