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Bonpocbl TepmnHONOrMmU



BUHUHT — 37O KOMMIeKC MEepPOMNPUATUN,
HanpaBrieHHbIK Ha BOCCTAHOBIIEHME CMOCODOHOCTU
nauneHTa, Haxogdauwlerocda Ha  UCKYCCTBEHHOW
BEHTUNALNN NErKNX, CaMOCTOATENBbHO obecnevymnBaTb
doyHKUMIO BHELWIHEero AbiXxaHusd, HayunHaembin B
MOMEHT peLleHna Bpada 06 OTCYyTCTBMM NOKa3aHUM K
nanbHeunwemy nposegeHutio VIBJ1 n 3akaH4mBaembin
B MOMEHT yCneLwHoro nepesoaa Ha
CaMOCTOSATENbHOE AbIXaHue.



Hauano
Hayano BUHWHIa [1pekpaleHmne

NBJI S:1 NBJ

——————————————————————————————————————————————
. J

~
WEANING




[TpOoCTOM BUHUHT
YnauHbit SBT ¢ nepredfiiionsiti4 = npeKkpatlieHue
NBJI

TpyAHbIW BUHUHT
1o 3 nonbITOK SBT / AnnTeNnbHOCTb BUHUHIA A0 7
AHEeW

[MpoaneHHbIN BUHUHT
Bonee 3 nonbiToK SBT / AnnTeNIbHOCTb BUHUHTA
bonee 7 aoHewn

Brochard L. 2005



MpUYMHbI TPYAHOTro/NpPoaANeHHOro BUHUHTA

Obwume
HapylweHue pecnpaToOpHON MEXAHUKM

. CepaeyvHo-cocyaucTaa gnchyHKUmA

. AncPyHKUMA AbIXaTeNbHOW MYCKYNaTypb!
MeTabonmyeckana n sSHAOKPUHHAA ANCPYHKLUA

CneunduyHble ANa HeMpopeaHumaunm
. YrHeTeHue pecnmnpaTopHOro Apansa
. CHMXeHue ypoBHA boapCcTBOBaHUA
HapylweHune HepBHO-MbILLIEYHOW NPOBOAMMOCTHU
. Jennpun



CneunduKa BUHMHIA B HEMPOPEAHUMAL NN

[TokasaHuna K NBJI
PaHHAA TpaxeoCcToMuUA
OnntenbHoctb NBJI

JnntenbHOCTb M TybuHa ceaaumnm



Koroa HaYnMHaTb BUHUHT?
C 4yero Ha4YMHaTb BUHUHTI?
YTo neXXuT B ocHOBE TPYAHOro BUHUHTIA?

Kak npoBoANTb BUHUHT?



1l

|

CHEST

VOLUME 120/ NUMBER 6 / DECEMBER, 2001 Supplement

Section I: Guidelines

Evidence-Based Guidelines for Weaning and Discontinuing
Ventilatory Support*®

A Collective Task Force Facilitated by the American College of Chest

Physicians; the American Association for Respiratory Care; and the
American College of Critical Care Medicine

Table 3—Criteria Used in Weaning/Discontinuation Studies!01-103.107-109.119.120 Tq Determine Whether Patients

Receiving Higﬁ Levels nf 1-“nn'hrfnry Support Can Be Considered fm‘ Discontinuation (ie, Entered Into the Trials)*
Criteria

]}zrscripticm
(}hjfzeti\-'zr measurements

Adequate oxygenation (eg, Po, = 60 mm Hg on Fio, = 0.4; PEEP = 5-10 em H,0; Po,/Fio, =
150-300);

Stable cardiovascular system (eg, HR = 140; stable BP; no (or minimal) pressors)
Afebrile (temperature < 35°C)

No signi ficant rfzspirat{m-' acidosis

Adequate hemoglobin (eg, Hgb = 8-10 g/dL)

Adequate mentation

eg, arousable, GCS = 13, no continuous sedative infusions)
Stable metabolic status (eg, acceptable electrolytes)
Subjective clinical assessments Resolution of disease acute phase:

hysician believes discontinuation possible: adequate cough
*Hgb = hemoglobin; HR = heart rate; GCS = Glasgow coma scale.




Koraa HauynHaTb weaning?
-cTabnamsauma HeEBPOJIOrMYECKOro CTaTyca

-HOPMa/1bHaA ra300bmeHHasa PyHKLUMA
-CTabnabHaA remogmMHaMMKa

-3aLUMLLEHHOCTb AblXaTeNbHbIX NMYTEN



C yero Ha4YMHaTb BUHUHT?
TECT CINMOHTAHHOIO AbIXAHWA

Kputepun gna npekpaweHua SBT

CHUXKeHune ypoBHA Pa02<60mmHg, Sa02<90%
6oapcTBOBaHMA PaC02>50 mmHg nam TPaC02>8 mmHg
Bo36byKaeHue, arntaums pH<7,32 unun { pH>0,7

[MoTooTaeneHue 4ya4/00>105

LinaHos YAa>35 nam T™YA>50%

BoBneyeHue B AblXxaHME YCC>140 unm T>20%

N06aBOYHbIX MblLLL, Alcnct>180mmHg namn T>20%
OAablLwKa Aldcnct<90 mmHg

ApnUtmum



/ SBT\

[MponaeH He nponaeH

| |

[lpekpawieHne NBJI BbiaBneHmne npuymnH



YTO neXXuT B ocHOBE TPYAHOINO0 BUHMHIA?

-OueHKa cunbl AblIXaTeNbHOU MYCKYaTypbl
-OueHKa aKTMBHOCTM pecnmnpaToOpHOro Apamnsa
-OueHKa meTabosnmyecKoro cTaTyca

-OueHKa pecnmMpaTtopHOMN MeXaHUKK

-OueHKa cepaeyHo-CcocyancTomn CUCTEMDI



daKkTopbl pUCKa pas3BUTUA cnabocTu
ObIXaTernbHON MyCcKynaTypbl

icnonb3oBaHue NpuHyOuTenbHbIX pexnmon VBJI
icnonb3oBaHMe MMOPENAKCaHTOB
icnonb3oBaHWe rMKOKOPTUKOCTEPOUOOB
Cencuc

ONEKTPONUTHbLIE HaPYLUEHUS

Conytcayowasa natonorusa (XOBJ1, XCH)



OueHKa cuabl AbiXaTeNbHOW MYCKYNAaTYpbl

MaKcnmanbHOe MHCNUPATOpPHOE AaBAeHUe

MIP

Paw cm HZ20

A AAAAAAAAAAnAnAAAAAL
LR TR

time (s)

MIP<25-30 cm.BOAH.CT



Cuna abixaTe1bHOU
MYCKYNaTypbl

PecnupaTtopHan
Harpys3ka
-Mpe3suncraHc

- KomnnamHc
-aBTOPEEP




LleHTpanbHasA
perynauma abiXaHus

e Motor Cortex

1.KopTUKO-CNUHaANbHbLIN

7 TPaKT
ObecnevmnBaeT
Pons pe NPON3BOJIbHOE [blIXaHUNE.
Medulla /O—— Respiratory
& Neurons
Corticospinal Tract : Bulbospinal Tract 2 ) Eyn b6ocn WH an bHbIN
b TPaKT
*'\ ‘; Cervical Cord
g ObecrnevymBaeT aBTOMaTU3M
: OblXaHNA

Diaphragm




OueHKa aKTUBHOCTU pecnMpaTopHoOro
LG EEE

PO.1 — pasneHune okknto3nm 100mcek




[ToKa3aTenb PO.1 Kak npeaAUKTOpP yCcneLwwHOCTH
oTnay4vyeHua ot UBJI

Failed Succeasfully
Weaning Weaned

Sasson CSH et al, Am Rev Respir Dis 1987



Intensive Care Med (2009) 35:108-114
DOT 10 1007/s00134-008-1197-2 ORIGINAL

Yao-Kuang Wu Response to hypercapnic challenge

Chih-Hsin Lee

Ben-Chang Shia is associated with successful weaning
Ying-Huang Tsai

Thomas C. Y. Tsao from prolonged mechanical ventilation
due to brain stem lesions

Table 3 Results from simple logistic regression assessing factors
influencing successful weaning

————~E _ High response group{ Groupl)
------------- & Low response group (Group 2)

20).0) = Index Odds 95% CI P Value
' ratio

Pymax (mmHg) 104 (098, 1.10y 02
PerCO2 (mmHg) 097 (092, 102) 03
PaO.F0, 100 (1.00, 100y 08
PO.1 (cmHz0) 131 (0.84,204) 02
PO.1/Pymax 134 (073, 192) 03
Rapid shallow breath index 100 (099, 1.01) 06
Respiratory rate (breaths/min) 1.04 (097, 1.12) 03
Tidal volume (ml) 100 (1.00, 1.00) 08
Minute ventilation (L/min) 1.12 (089, 142) 03
Duration of MV prior to HC (days) 097 (094, 1.00) 0.035%

PO.1 (emH20)

Response after HC
Low response (n = 24) 100 -
High response (n = 18) T80 (195, 31.15) 0.004*

; . Pypmax maximal inspiratory pressure, PaO»/Fp0»> alveolar oxyvgen
ressure/fraction of inspiratory oxveen, P07 Airwav occlusion
8 9 Y e E f
: pressures, HC hypercapnic challenge

CO:z concentration (%) * Statistically significant (P < 0.05)




PO.1 Kak NnpeanKTop ycnewHom sKkCcTybaunm y
NaUMEeHTOB NOC/e yaaneHnA onyxoneun 3aaHeun
4yepenHom AMKH

Yposenb P0.1 y ycnemno 3kcTyOMPOBAHHBIX U y HYKIABIIMXCS B MpupocT nokasatens P0.1 (deltaP0.1) y ycnewHo 3KcTy6MpoBaHHbIX 1

HY)XgaBLUMXCS B NporioHrmpoBaHHou UBJ1 nauneHTOB
nposionruposanuu UBJI nauueHToB P P =

3,5
3,0
2,5
2,0

15

!
o
o

<
=

[}
o

1,0
0,5

0,0
o Median o0 Median
[1 25%-75% [ 25%-75%
T Min-mMax 0,5 T Min-Max
MpoanexHas MBJ1 YcneuwHas skcTybauus MpoanexHas MBI YcneuwHas akcTybaums

llonynaH u coaem. 2012



OueHKa HYTPUTUBHOTO CTaTyCa

'MnoanmmeHTauusa f'MnepanumeHTauusa
HapyweHune pyHKUMM . MNoBblWwWeHMe NpoayKLUK
AbIXaTeNbHOW MYCKYNaTypbl CO2
HapyweHune cuHTE3a . MNosblweHne
cypdaKTaHTa BEHTUNALNOHHbIX
CHUXKeHue noTpebHoOCTAX
CONPOTUBIAEMOCTH

MHbEKLUNU



Kak npoBoAUTb BUHUHT?

Pexxum UBJI

. TpeHUpPOBKa AbIXaTeIbHON MYCKyAaTypbl
KoppeKkuna HYyTPUTUBHOIO CTaTyCa
CHUXeHne pecnmpaTopHOM Harpy3Ku

CHUXKeHue cepaevyHO-CoCyANCTOM Harpy3Ku



Pexxumbl 1BJ1
SIMV

PSV

JHTennekTyanbHblE PEXNUMDI



SIMV

icxogHaqa 4YactoTta npuHyantenbHbiX Baoxos 10
OblXaHUN B MUHYTY

CHWXeHne 4acCcToTbl NPUHYAUTENbHbLIX BOOXOB Ha 2-
4 B MUHYTY 2-3 pasa B OeHb

[1pn xopoLuen NnepeHOCUMOCTU HYacTOoThl
NPUHYONTENbHbLIX BOOXOB 5 B MUHYTY MpekpalleHne
MBJ1 nnn nepeson B Pressure Support



Pressure Support
[Toobop ypoBHA PS, ansg Y[<20 B MuH

CHumxeHune ypoBHS PS Ha 2-4mbap 2-3 pa3sa B
OEHb

[Tpn xopoluen nepeHocMmMocTu ypoBHA PS Smbap
— npekpawieHne VBJI



MHTennekTyanbHble pexkxnmbl NBJI
BT 101007 K001 3400811500

Karen E. A. Burns Automati“g the weani“g process

Francois Lellouche

Martin R. Lessard with advanced closed-loop systems

Automated system teature MMW ASV SmartCare ™

Breath support VC, dual control SIMV -+ PS Dual control SIMV 4+ dual Ps
control P5
Operating principle Mandatory frequency to achieve Automatic targets for Vo and RR PS adapted to maintain
user set minute ventilation to achieve user set minute In respiratory
ventilation, mandatory comfort zone
trequency to achieve RR
target, PC or PS to achieve Vp
target
Breath type Mandatory and spontaneous Mandatory and spontaneous Spontaneous only
Clinician control Vo, Insp time, ER Minute ventilation No
Frequency of determination/ 7.55 Breath-to-breath 2-5 min
adaptation
Automated 5BTs No No Yes




TpeHnpoBKa gblxaTenbHOW
MYCKynaTypbl

./icnonb3oBaHne MMHUMaNbHOW CTEMEHU
pecnupaTtopHOU nogaepXkm, KOMOPTHO
nepeHoCcMMoun NaumeHToOM

«ONEKTPOCTUMYIALUSA AblXaTeNbHON
MYCKyraTypbl



Rapid Disuse Atrophy of Diaphragm Fibers in Mechanically
Ventilated Humans

Murat T. Budak, M.D., Ph.D., Pamela Rothenberg, B. H anliang _} D., Rajeev Sachdeva, M.D.

Control

ﬁ’ —, ?‘5»‘( \\’\

Fiber Size

Slow Myosin
Heavy Chain

Fast Myosin '
Heavy Chain §




Adaptive Support Ventilation Prevents Ventilator-induced
Diaphragmatic Dysfunction in Piglet

An In Vivo and In Vitro Study

Boris Jung, M. D" Jean-Michel Constantin, M.D., Ph.D.,+ Nans Rossel, M.D.. T

Charlotte Le Goff, M.D. T Mustapha Sebbane, M.D.,” Yannae!l Coisel, M.D. I
Gerald Chanques, M.D.* Emmanusal Futier, M. D& Gerald Hugon, || Xavier Capdavila, M.D., Ph.D., #

Basil Petrof, M.D., Ph.D.,* Stefan Matecki, M.D., Ph.D. ++ Samir Jaber, M.D., Ph.D.1¥
cmv ASV
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Fig. 2. Diagram of mechanical venfilation parameters in the controlled mechanical ventilation {CMV) and adaptive support
ventilation (ASWY) groups. From top to bottorn airway flow flow, 1/s), airway pressure (Paw, cm HyO), esophageal pressure (Pesa,
cm Hz D), transdiaphragmatic pressure (Pdi, cm H.0), and diaphragmatic elactrical activity measured with an electromyogram
{EMG) are reported. Althowgh the diaphragm was at rest without any spontaneous breathing activity in the CMV group, the
diaphragm remains active, and spontaneous venfilstion cycles occour in the ASV group. Arrows show spontansous diaphrag-
matic activity on both electrical and mechanical signals.




ANEeKTPOCTUMYNALUUA




CIACUBO 3A
BHUMARHWE



