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1BJ1 B HempopeaHunmauymnmn

« Yactb nepBast — NOKA3AHUA

* Yactb BTOpagd — OCOBEHHOCTWU




>20% nauuneHToB Ha VBJI no
HEBPOSTOrM4YeCcKUM NoKa3aHUAM

TABLE 2
INDICATIONS FOR THE INITIATION OF MECHANICAL VENTILATION ACCORDING TO COUNTRY"
USA/Canada Spain Argentina Brazil Chile Portugal Uruguay Total

Reason for MV (n=747) (n=443) (n = 154) (n= 122 (n =60 (n= 68 (n=44) (n=1,638)

COPD 16 (13, 18) 11(8,14) 10 (6, 16) g (5, 186) 10 (4, 21) 23 (14, 36) 501,17 13(11,15)

ARF 14 .00 1) 64 (59 50 (42 5 56 74 52 (48 74) 47 (35 59 0 5 §5

Coma 7 (6, 9) 20 (17, 25) 32 (25, 40) 21 (15, 30) 15(7. 27) 10 (5, 21) 43 (29, 59) 15(13,17)

Neuromuscular 3(2,5) 4(3,7) 8(5.14) 4(1,10) 13 (6, 25) 19 (11, 31) 21(0,13) 5 (4, 6)
Cause ol ART (N =547 N =203 n=77) = 80) n=a7) nN=32 N =22

ARDS 9(7.12) 14 (10, 18) 18 (11, 29) 11 (6, 27) 32 (18, 50) 6(1, 22) 14 (4, 36) 12 (10, 14)

Postoperative 17 (14, 21) 13 (10, 18) 10 (5, 20) 5(2.13) 5(1,19) 28 (14, 47) 23 (9, 46) 15(13,17)

Heart Failure 13 (10, 16) 14 (11, 19) 16 (9, 26) 5(2.13) 5(1,19 16 (6, 33) 4 (0, 25) 12 (10, 14)

Aspiration 3(1,4) 2(1,5) 8(3.17) 8(3,16) 3 (0, 16) 3 (0, 18) 14 (4, 36) 3(2.5)

Pneumonia 13 (10, 16) 18 (13, 23) 17 (10, 27) 29 (20, 40) 19 (9, 36) 19 (8, 37) 23 (9, 46) 16 (14, 18)

Sepsis 17 (14, 20) 12 (8, 16) 19 (12, 30) 16 (9. 27) 24 (12, 42) 12 (4, 30) 18 (6, 47) 16 (13, 18)

Trauma 13 (10, 16) 15 (12, 20) 3 (0, 10) G (4,18) 8 (2, 23) 12 (4, 30) 4 (0, 25) 12 (10, 14)

Others 16 (13, 19) 11(8,15) 9(4,18) 16 (9, 27) 3 (0, 16) 31(0, 18) - 13(11,15)

Dofinition of abbroviations: ARF = acute respiratory failure; MV = mechanical ventilation
* Results are shown as percentages with 95% confid

An International Utilization Review

How Is Mechanical Ventilation Employed in the
Intensive Care Unit?

ANDRES ESTEBAN, ANTONIO ANZUETO, INMACULADA ALIA, FEDERICO GORDO, CARLOS APEZTEGUIA,
FERNANDO PALIZAS, DAVID CIDE, ROSANNE GOLDWASER, LUIS SOTO, GUILLERMO BUGEDO,
CARLOS RODRIGO, JORGE PIMENTEL, GUILLERMO RAIMONDI, and MARTIN J. TOBIN for the
Mechanical Ventilation International Study Group

Am. J. Respir. Crit. Care Med., Volume 161, Number 5, May 2000, 1450-1458
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TABLE 2. GENERAL CHARACTERISTICS AND OUTCOMES OF THE COHORTS

Patients from ICUs Particapating in Both Cohorts

1998 Cohort 2004 Cohort 1998 2004
(n= 5,183 (n = 4,968) (n= 12383 (n=1675) P Value
Age, mean (SD), yr 90N 5907 5918) S8 (18) 0.13
Female sex, n (%) 1,985 (39) 1,967 (40) 521 (38) 682 (41) 0.13
Simplified Acute Physiology Score I, 44017) 42 (18) 4 (17) 43 (18) 0.05
mean (SD), points
Medical problem, n (%) 3,428 (66) 2,921 (59) 917 (66) 1,138 (68) 0.26
Main reason for mechanical
ventilation,* n (%)
COPD 522(10) 267 (5) 133(010) 109(7) 0.002
Asthma 79(2) 63 (1) 13(1) 29(2) 0.06
A0 (1) S 11(1) 29 {2} 002
Coma 864(17) 938 (19) 303 (22) 401 (24) 0.18
Neuromuscular disease 94(2) 58 (1) 26(2) 24 (1) 0.33
Postoperative 1,080 (21) 1,053 (21) 259(19) 213(13) <0.000
Pneumonia 721 (14) S28(11) 183 (13) 198 (12) 0.24
Sepsis 458 (9) 449 (9) 123 (9) 169 (10) 0.26
ARDS 231 (5) 148 (3) 67 (5) 62 (4) 012
Congestive heart failure 539(10) 285 (6) 152(11) 103 (6) <0.000
Cardiac arrest 100(2) 239 (5) 31(2) 91 (5) <0.001
Trauma 407 (8) 284 (6) 99 (7) 68 (4) <0.000
Aspiration 129(3) 139 (3) 24(2) 41(2) 017
Other cause of acute 367 (7) 432 (9) 79 (6) 138 (8) 0.007
respiratory failure
Mave of marhanical vantilation ' TN 42 2 AP N A6l AN Hnn?

Evolution of Mechanical Ventilation in Response to
Clinical Research

Andreés Esteban', Niall D. Ferguson?, Maureen O. Meade®, Fernando Frutos-Vivar', Carlos Apezteguia®,

Laurent Brochard®, Konstantinos Raymondos®, Nicolas Nin', Javier Hurtado’, Vinko Tomicic®, Marco Gonzalez®,
Jose Elizalde'®, Peter Nightingale'', Fekri Abroug'?, Paolo Pelosi'?, Yaseen Arabi'4, Rui Moreno'S, Manuel Jibaja'®,
Gabriel D’Empaire'?, Fredi Sandi'®, Dimitros Matamis'?, Ana Maria Montanez?, and Antonio Anzuecto?', for the
VENTILA Group*

American Journal of Respiratory and Critical Care Medicine Vol 177. pp. 170-177, (2008)




[ Mnokcua ogHa 3 rnaBHbIX
NPUYNH POPMUPOBAHUA
BTOPUYHbLIX MOBPEXOEHNN MO3ra




[ Mnokcua ogHa 3 rnaBHbIX
NPUYNH dopMnNPOBaAHUSA
BTOPUYHbIX NOBPEXOAEeHUN MO3ra

S dekTuBHaa 6opbba
C rMnoKcuen Moara ynyJluaer
pes3ynsTaThl NIe4eHns
HeBponorn4yecknx sabonesaHnm




[ MNokcua ogHa 3 rnaBHbIX
NPpUYNH opMnNPOBaAHUSA
BTOPUYHbIX MOBPEXOEHNN MO3ra

HapyLleHNne KPOBOCHADXeHUA Mo3ra

H3koe cogepkaHne KMcropoaa B KpoBU
* daHEeMUA
* 2UroKcemMus




[ MNokcua ogHa 3 rnaBHbIX
NPUYNH POPMMNPOBAHUA
BTOPUYHbIX NOBPEXOEHUN MO3ra

HapyLueHune kpoBocHabXeHns Mo3ara

Huskoe cogepxaHne Kucrnopoaa B KpOBU
* aHEeMUS

SO, ‘




[ MIMoKcemMmna — HapyLleHune
OKcuUreHauum Kposu

MNOBEHTUNALUNSA
HapyLueHne gnapdy3nm

HapyLleHne BEHTUNALUOHHO —
nepdy3noHHbIx oTHoweHun V/IQ




[ MIMoKcemMmna — HapyLleHune
OKcuUreHauum Kposu

 TMNnoBeHTUNALUUA
* HapyweHne gndpdysumn

* HapylleHne BEHTUNALNOHHO —
nep@y3nOHHbIX OTHOLLEHNN
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[ unoBeHTUNAUUA

CuHapomMm, ans 60pbObI C KOTOPBLIM,
co3gaBanucb annapatbl MBI




 [MnoBeHTUNAUUA

MNOKCEMUNA — HapyLUEeHne
OKCUreHauum KpoBU

HapyLueHne gnapdy3nm

lapyLueHne BEHTUNSALMOHHO —
nepPy3nOHHbIX OTHOLLEHNN

npl/l‘-II/IHbI TNMIMOBEHTUJTALNN
. YTHETEHNE CO3HaHUS
. NopexgeHunsa LIHC

. HapyweHne HepBHO-MbILLEYHON NPOBOANM(
. YTOMIneHne

. Bbicokasi ueHa abixaHus
. PurmgHasa nnu tpaBmupoBaHHas rpygHas Ki

. Bbicokoe BHYTpuOptowHoe aasnerHue (ACS
. OxunpeHwue



MNOKCeMMA — HapyLueHume
» Tunoeentunaums OKCUTEHAUUW KPOBU

 HapyweHue gudhdysumn

* HapyweHune BEHTUNALNOHHO —
nep@y3nOHHbIX OTHOLLEHNN

[IpnyMHEl HapyLleHna anddoy3nm

1. OTeK nerkmx
2. 3aboneBaHuns npuBoasLume K nponmdepauunm
COeANHUTENbHOWU TKaHU
* npodr3aboneBaHuns
* KUCXOObl OCTPbIX BOCNANUTENbHbIX
3aboneBaHun

* XPOHMYECKNEe BocnanuTenbHble
3aboneBaHuS




[ MIMoKcemMmna — HapyLleHune
OKcuUreHauum Kposu

MpuunHbl Hapywenns VIQ

1. OPOC, OfIl1J1

2. OOCTpYyKTUBHbIE 3ab051IEBAHUSA

3. JlokanbHOEe HapyLleHNne BEHTUNALMN
e aTenektas
* MHEBMOTOpPAKC
* rMgpoTopakc

 [MNnoBeHTUNAUUA

* HapyweHue oudpqysmnm
* HapyweHue BEHTUNALNOHHO —

nepdy3noHHbIX OTHOLUEHUN VIQ




Cneyugbu4yeckue
nokasaHua apna UBIJI
B HenpopeaHnmaLuu

[TloBpexaeHmne cTBona mMo3ra
[loBpexpeHne CMMHHOro Mo3ra Ha

LULENHOM YPOBHe

HapylweHne HeMpo-MbiLLeYHOUN
NPOBOAUMOCTH

YrHeteHue co3HaHusa LLKI< 9
[MpodounakTnyeckaa UBJI




[loka3aHua ansa BJI
B HEpopeaHnmMmaLum

* MoepexaeHne cTeona Mmosra

* [oepexaeHne CNINHHOro Mo3ra Ha
LWEeAHOM YPOBHE

* HapyweHue Helpo-MbILLEYHOWN
NpoOBOAUMOCTH

 YrHeTeHue cosHaHua LK< 9
* [IpodmnakTnyeckasa NBJI

PeaHumartonor
He AOJIKeH
onasabiBaThb!




[TOpOYHBLIN Kpyr

lNoBpexaeHne
(yrHeTeHue)
LHHC

’\

HapyweHue
BEHTUNSALUMN

TMnokcemus




[MpodbmnnakrTnyeckaa UBJI

HapKo3 Kak Mmogenb

npodunakruvyeckon UBJ1 Ha
doHe yrHeTeHusa LUHC




[MpodounakTuvyeckasa NBJI

0O0OCHOBaHHOCTbL

 MupoBou onbIT neyeHusa YMT u
OCMbICJieHUe pe3ynbTaToB fleYyeHus

YaHemeHue co3HaHus LK< 9
« 3ApaBbiN CMbICII

Ecnu y nayuenma c noepexoeHuem LJHC
U HopManbHOU pecnupamopHolU cucmemou
chopmupoeanachb ObixamesibHas
HedocmamovYHOCMb — Mbi ono3sodanu ¢ UBJT




[MTpodounakTuvyeckasa NBJI

YrHeteHue co3HaHusa LLUKI<9

OTpVILI,aTeﬂbHaFI ONWHaMUKa B
HEBPOJIOrIMYECKOM CTaTycCe

HeycTonuuBbIin HeBPONMOrnyeckumn
cTatyc

Xupypruyeckme BMmellaTenbCcTBa U
AnUTenbHbIe UccrnenoBaHus

HeobxoaumMocTb rnybokou cegaumm




[MpodmnnakTnyeckaa UBJI

«AHecme3uoJsio2uss u PeaHumamoJrsio2usi»
2010r. Ne4 cTp. 42-50 v NSICU.RU

LLikana oLueHKM TAXeCTU AbiXxaTeNnbHOMW
HeoCTaTOYHOCTM Y
HEeUMPOXUPYPruyeckux nauueHToBs.

[Monyraes KA, CaBuH UA, lTopsueB AC, Cokornosa EHO, Owopos AB,
[Monynan AA, CboiveB AA, TabacapaHckun TO.




Kalnia OUleHKUN TAXeCTU AbiXaTeJIbHON HeAOCTAaTOYHOCTU Y HENPOXUPYPIrNn4eCKmnx

 AaUMUeHTOB.
0 6amnoB 1 Gamn 2 Oaina 3 Oanna 4 bauta
Bozoyxaenue wu | IIo RASS 0: ITo RASS ITo RASS | ITo RASS ITo RASS -5:
cenamus - oneka | CnokoictBue |- 1 / + 1 -2/ + 2 :|-3-4/+3+4: OtcyTCcTBHE
no mkaine RASS | m BHUMarenb- | becriokoiicT- | Axuranus | BeipakeHHas | mpoOyxK/ie-
YruerteHnue|HOCTh (siCHOE | BO/ coHnuB- |/Jlerkas |axuranus ¢ | HUS (koma)
CO3HaHHU S| CO3HAHUE) O C T b|Cemanus |arpeccuen;
(COMHOJCHII U, (coMmHOJEH- | (ornyme- | YMepeHHas
OTIYyIMEHHUE, U ). HUE). WM TIIyOOKas
corop, koma)! ceagalius
(comop).
Hapymenus|I'nmortaunue |l noranue |Inmoranue |I'nortanue |l mortanue
IJIOTAHMS, KA, [ COXPAaHEHO. | COXPAaHEHO. | HAPYIIEHO. | HAPYIMIEHO. | HAPYIIEHO.
npoxonumMocT | K a m1 ¢ n b | Kamens He [ Kamens | Kamens He | Kamens He
OAbIXaTeNbHBIX | 3QPeKTUBHbINA. | 3P PekTuB- | 3pdexTuB- |[3PhekTUB- | 3PPEeKTUB-
Iy TEMH. I[IpoxogumMoOCTh |[H BI W .|H Bl U H Bl U .|H B U .
neixatenbHbiX | [Ipoxonu- | [Ipoxonu- [ [Ipoxoagu- |IIpoxonu-
Iy T € WlMOoOCTBHBMOCTBL|M O CTBH|MOTCT b
COXpaHEHa. ObIXATEJb- | ABIXATEJb- | IbIXaTCAbHBIX | ABIXATE b -
HbIX TIYTE€W | HBIX MYTEU |[IT Yy T € U |HBIX NYTEHU
COXpaHEHa. | COXpaHEHa | COXpaHEHa. HapylIeHa.
Hupexc pO,/Fi0, >300 250-300 220-250 200-220 <200

Mpu oxxnpeHun naumeHTa (MHAEKC Macchl Tena > 30) ob6wana cymma 6annoB yBenuynBaetcs Ha 1 6ann.
- RASS - Richmond assessment - Richmond Agitation Sedation Scale — Pud4mMoHOCcKas wkana oueHKU axumauuu u cedayuul.




KaJlia OleHKUN TAXeCTU AbiXaTeJIbHON HeAOCTAaTOYHOCTU Y HENPOXUPYPIrn4eCKmnx

— AaUUCHTOB.
0 6aytoB 1 6amn 2 Oanna 3 Oamna 4 6anna
Bozoyxaenue wu | [Io RASS O: ITo RASS [To RASS | ITo RASS ITo RASS -5:
cenamus - oneka | CnokoictBue |- 1 / + 1 -2/ + 2 :|-3-4/+3+4: OtcyTCcTBHE
no mkaie RASS [ u BHuMmarenb- | becnokolict- | Askurtanusa | BelpaxkeHHas | mpoOyxe-
YruerteHnuce|HOCTh (sicHOE | BO/ connuB- |/Jlerkas | axutanus ¢ | HUA (koma)

CO3Ha

(commone YrHeTeHue CcOo3HaHuA

OTJyuIe

conop. of OT AKTUBHOro 604pCTBOBaHUA A0 KOMbI
(COITOpJ-

Hapymenus|I'mortaunue |l noranue |Inoranue |[I'mnoranue |Imortanue

IJIOTaHUSA, KA, | COXPAHEHO. | COXPAHEHO. | HAPYIIEHO. | HAPYIIEHO. | HAPYMIEHO.

npoxonuMocT | K a m1 ¢ n b | Kamens He [ Kamens | Kamens He | Kamens He

AbIXaTeNbHBIX | 3QPeKTUBHbINA. | 3D PekTuB- | 3pPexTuB- [P PekTuB- |3PPeKTUB-

vren I[MhoxonuMocTh |H B ¥ H Kl W H Kk U H K W

Hapymeva MOTaHUA, KallJisd, NPpoXoAMMOCTU AbiXaTeJIbHbIX nyTe|7|
OT HOpPMbI A0 bynbLbapHoro napanunya

| HBIX IIyTEU |HBIX ONyTE€U [ Yy T € MU | HBIX NYyTeHu

Unpekc pO2/FiO2 or >300 0 <200

HapyIIeHa.

Wnpexc pU,/F10,

-3U0

235U-30U

22U-250U

2UU-220

<200

Mpwu oxxnpeHun naumeHTa (MHAEKC Macchl Tena > 30) o6wana cymma 6annoB yBenuynBaetcs Ha 1 6ann.
- RASS - Richmond assessment - Richmond Agitation Sedation Scale — PudmMoHOCKas wkana oueHKU axumauuu u cedayuul.




BJ1 B HenpopeaHnmauum

* YacTtb BTOpas — OCOBEHHOCTW




1BJ1 B HempopeaHunmauymnmn

Ocoboe BHMMaHue
 OKcureHauus KpoBu

* HopmoKkanHus

« [laBneHue B rpygHoOU KneTke
« Cepauusi n pexkxumol VBJI




BJ1 B HenpopeaHnmauum

Ocoboe BHMMaHue
 OKcureHauusa KpoBu

o Hop Guidelines for the Management of Severe Traumatic
Brain Injury — 37 Edition
« [laBn Journal of Neurotrauma — Vol 24, Supplement 1, 2007

« Cepauusi n pexkxumol VBJI

HYPOXEMIA
C.Level lll
OkcureHauuio cnegyet MOHUTOPUPOBATD,

a NTMMNOKCcuM He AonycKaTb
(PaO2 > 60mm Hg vnn Sa02>90%)




BJ1 B HenpopeaHnmauum

Ocoboe BHMMaHue

 HopmokanHus
» JlaBrneHue B rpyaHOMN KINeTKe
 Cepgauusa n pexumsl VBJI

SAYEM?




Carbon Dioxide and the Cerebral Circulation
[BYyoKUCb yrnepoaa  MO3roBom KPOBOTOK  Brian J. E. Jr. MD

HOPMA

APTEPUONA

~— APTEPUA
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Anesthesiology: May 1998 - Volume 88 - Issue 5 - p 1365-1386



Vios (poBOTOK U CO>2
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PaCO2 mexay 20-80mm Hg
CHuMxeHue Ha 1 mm Hg

T . - . ymeHbliaeT CBF Ha
50 100 1-2 mi/100g/min

PaCO, (mm Hg)




Mo3roBou KpOBOTOK —
50-60mn/100r/MuH

Mo3r — 2% macchbl Tena
15-20% MOK
18-20% oT obLero notpedbneHnsa Oz

55 Hopma
30-40 YrHeteHue 33l

20-30 AHa3pobHbIi MeTabonuam

18-20 Decdumuut AT® u Koma
10 'MGenb HEMPOHOB




BJ1 B HenpopeaHnmauun

Ocoboe BHUMaHMe
« OKcureHaumsa KpoBwu

« H

OpMOKanHus

« [laBneHwe B rpyaHOW KIeTKe

« Ce

egauns n pexxmmvbl I/It

Npn UBJ1 paBneHue B rpyaHOM KNneTke NOBbILLAETCA

3aTpyaHsieTcs BEeHO3HbIN OTTOK

!

Pactet B

2




[laBneHue B rpyaAHOMN KNneTKe npu
NBJI

* KoHTponb LB/
* KoHTpons BY[

* MOHUTOPUHI reMoaANHaAMUKU

g

[Mpy 3HaYNTENbHOM NMOBbILLUEHUM
AaBrieHUs B rPyAHOMN KrneTkKe
YMEHbLUUTCA BEHO3HbIN BO3BpaT
n ceppevHbiu Bbibpoc (MOK)




[laBneHue B rpyaAHOMN KNneTKe npu
I/IBJ1

CUMOCTE MOSIosoIlo KPO
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[laBneHue B rpyaAHOMN KNneTKe npu
NBJI

[1pn 3Ha4YNTENBLHOM NOBLILLEHUMN
AaBrieHUs1 B rPyAHON KNeTKe
YMEHbLUNTCA BeHO3HbIN BO3BpaT
N ceppevHbiu Bbiobpoc (MOK)

CHunxeHune Al
yxyawaet
MO3roBOM KpOBOTOK
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[laBneHue B rpyaAHOMN KNneTKe npu
NBJI

* KoHTponb LB/
* KoHTpons BY[
* MOHUTOPUHI reMoaANHaAMUKU

g

-Mpn ontumnsauun UBJI

-[1py BbINONTHEHUN pPEeKPYTMEHTa
-NMpn nonoope PEEP

-He ponyckatb Auto-PEEP




BJ1 B HenpopeaHnmayun

Ocoboe BHMMaHue

 Cepauuna u pexnmbl UBJI

c [ nybuHa cegaumm onpenenset Bbloop pexnma VBJI D

Bbibop pexxuma WBIJ1 onpegenseT rmybunHy cegaumm




BJ1 B HenpopeaHnmayun

HeBpOJ'IOI'I/I‘-IeCKaFI OUEeHKa ceaatnpoBaHHOIoO I'IaLI,I/IeHTJ
HEBO3MOXHa

Peabunutauus n aktmemsaumsa TpeOyoT OTMEHbI ceaaLnm

 Cepauusa v pexumsbl UBJ1

PekomeHgauun no npekpatleHuo NBJ1 (Weaning)
npeanaratoT exxeaHeBHbIN SBT
nocne BbiBe4eHUd U3 COCTOAHUSA cedauunmn




BJ1 B HenpopeaHnmauum

He ymHOXaw cywHocTh ceepx Heobxoanumoro!
(«bputBa Okkama»)

 Cepauuna u pexnmbl UBJI

Uem paHblUe yaacTcs CHU3UTL cegauunio v
nepenTn Ha BcrnomMoraTtenbHble pexumbl VBJI, -
TEM Nydlle pe3ynbrathbl NeYeHus.




Warning! OnacHo!

Uem paHblUe yaacTcs CHU3NTb cegaunto u
nepenTn Ha BcrnomMorartenbHble pexumbl VBJI, -
TEM Jydlle pe3ynbraTthl Ie4eHuns.

MacTepcTBO Bpaua B TOM YTOObLI TOMHO
OLIeHUTbL BO3MOXHOCTHU NauMeHTa

K coxxaneHuro MacTtepcTBa He XBaTaeT
3aTO HeonpaBgaHHOrro oNTMMM3Ma - U30bITOK




[lepexon B PSV n CPAP
a0 cTabvnusauum

HeBpOJIOrM4YecKoro crartyca I_IOI:)O"'I Hbl |7| prr
OINACEH!

lNoBpexaeHne
(yrHeTeHue)

LHC

HapyweHue
BEHTUNSALUMN

TMnokcemus




3arpaHuvua Ham nomoxeT!

. SIMV

. MMV Di=icer

. PeXxumbl Ha OCHOBe ABYX YPOBHEWN
CPAP tnna «BIPAP» D= /=7

. «Adaptive support ventilation»
«ASV» Ha annapartax doupmbl
rlaimilton- mecdiczl




Ha3BaHunA peXXMMoB Ha
ocHoBe AByx ypoBHeun CPAP

* 1 Has3BaHuA, NpuHaanexawue pupmam:
1.1. «Biphasic positive airway pressure» («BIPAP») Drager
1.2 «Duo-PAP» Hamilton Galileo, G-5
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

e 2 Ha3BaHuA, AOCTYMNHbIe BCEM:
2.1 «Airway pressure release ventilation» («<APRV»)
2.2 «Intermittent CPAP».
2.3 «CPAP with release».




fmassan O Hac Corpyauukn  Ccobinkm

« Helipoxupyprust — 310 BoiHa!»

CNSICURU

Ewmeé oaHa 1eKuus B rioJiHoM ooséme! KATErOPMM

O pexumax UBJ1 npoutute B Haweun kHure «OcHoBbl UBJ1»
KHura B cBo6ogHomMm goctyne Ha caute NSICU.RU
B chopmaTte pdf n Kak aneKTpoHHasa KHUra




Ori n YMT

1030 naymMeHToB PETPOCNEKTUBHbLIN aHaNU3

20% ocTpoe noBpexaeHne nerkmx

« 2,8 pa3s valle netanbLHOCTb U BeretaTuBHOE
coctosaHue npu codetaHmm O n UMT

1030 patients, retrospective. Traumatic Coma Databank

20% developed Acute Lung Injury (ALI)
2.8 times more death or vegetative status in patients with

ALI after 6 months

Bratton SL, Davis RL. Acute lung injury in isolated traumatic brain injury. Neurosurgery
1997:40:707-12




Table 3. Ability to Exercise and Return to Work and Health-Related Quality
of Life among Patients with the Acute Respiratory Distress Syndrome
during the First 12 Months after Discharge from the ICU.

Qutcome 3 Months 6 Months 12 Months
Distance walked in 6 min
No. evaluated 80 781 81
Median— m 281 396 422
Interquartile range — m 55-454 244500

Q

66

26/82 (32) 40782 (49)

Percentage of predicted value§

Returned to work
noTotal no. (%6)9

13/83 (16)

Returned to original work
no.jtotal no {78)

10/13 (77) 31/40 (78)

SF-36 score™

Physical functioning

Median (normal value) 35 (90) 55 (89) 60 (89)

Interquartile range 15-58 30-75 35-85
Physical role

Median (normal value) 0 (85) 0 (84)

Interquartile range 0-0 0-50

Pain
Median (normal value) 42 (77) 62 (77)
Interquartile range 31-73 41-100
Gerneral health
Median {normal value) 56 (77) 52 (77)
Interquartile range 36-74 35-77

Vitality

Median (normal value) 55 (68)

Interquartile range 28-63
Social functioning

Median (normal value) 0 63 (28)

Interquartile range 1888 38-100

Emotional role
Median (normal value)
Interquartile range

33 (34) 67 (84)
0-100 0100

100 (84)
17-100
Mental health
Tocaan jnormal value) 68 (78) 70 (78) 72(7
Interquartile range 54-80 5488 52-88
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Yepes roa

BEPHYNUCbL K paboTe
49%

e CoumnanbHasd
agantaunsa 63%

 HopmanbHoe
COCTOSAHME
mHTennekta 78%

Herridge M. et al
NEJM (2003) 348: 683-693
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Ret

urned to work 13/83 (16)

no. Lotal no. {56)

Returned to original work 10/13 (77)

SFE.36

no. /total no. (%6)
sCore

Physical functioning
Median (normal value)
Interquartile range

Physical role
Median (normal value)
|vl’£|:_]'.ldvf le range

Pain
Median (normal value)
Interquartile range

General health

Median {normal value)
Interquartile range

Vitality

Median (normal value)
Interquartile range

Social functioning

Median (normal value
Interquartile range

Emotional role
Median (normal value)
Interquartile range

Mental health

Trcaan o value)
Interquartile range

83 rof

BEPHYNUCbL K paboTe

49%
e CoumnanbHasd
agantauma 63%

 HopmanbHoe
COCTOSAHME
mHTennekta 78%

Herridge M. et al
NEJM (2003) 348: 683-693




BARDS

2 Contyols

Ventricular Volumes (cm3)

Il Veatricle IV Ventricle L Hema RHem

Y naumeHToB nepeHecwunx OPAC npu KT

BbifiBJieHa 3HauuTesibHaa aTpocpusna
MO3ra rosopsyas
O BTOPMYHOM NOBpPEeXAEHUMN.

Hopkins RO, Gale SD, Weaver LK

Brain atrophy and cognitive impairment in survivors of acute respiratory distress
syndrome

Brain Injury 2006; 20: 263-271




BARDS
2 Contyols

Ventricular Volumes (cm3)
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Il Veatricle IV Veatricle L Homa RHen

Y naumeHToB nepeHecwunx OPAC npu KT
BbifiBJIeHa 3HauMTesIbHaA aTtpodua
MoO3ra rosopsuias

O BTOPUYHOM NMOBpPEeXAEeHUM.

OINAC MoXXeT NpMBOANTb K aTpodun
MO3ra U CHMYKEHUIO MHTEeJIJIeKTa.

Hopkins RO, Gale SD, Weaver LK
Brain atrophy and cognitive impairment in survivors of acute respiratory distress

syndrome
Brain Injury 2006; 20: 263-271




[Moaxoabl kK neyeHutro OPOC

Bbicokun PEEP
PeKkpyTMeHT
JonycTtnmasa runepkanHus

UBJ1 manbimMu oobemMmamMmum ¢ BbICOKOU
4acToOTOM




PEEP v BY[4

18 HEMPOXUPYPrMYEeCKUX NaLuNeHToB

12 ¢ HopmanbHbIM BY[] (7,6 mmHg) — 3HaunTenbHoe noBbiweHue BY/ npu
PEEP 10-15; 6e3 KNnUHMYeCKOro yxyALueHus

6 c Bbicokum BY[ (¥18,8mmHg) — HeaHaunTenbHoe noBbiweHne BY npu
PEEP 5, 10, 15

McGuire G, Crossley D, Richards J, et al. Effects of varying levels of positive end-expiratory pressure on intracranial
pressure and cerebral perfusion pressure. Crit Care Med 1997;25:1059-62

20 nauymeHToB ¢ YUMT + pecnupatopHasa uHdeKkuuns

YBenun4yeHune PEEP y 15 6e3 nuameHennn BY v LUNA

Huynh T, Messer M, Sing RF, et al. Positive end-expiratory pressure alters intracranial and cerebral perfusion pressure in
severe traumatic brain injury. J Trauma 2002;53:488-92

21 naumeHT ¢ YUMT vnu CAK - PEEP oka3biBan 3HauntenbHbIN 3heKkT Ha
MO3roByH U CUCTEMHYIO reMOAVUHAMUKY Y NaLMEeHTOB C HOPMaNbHbIM

KOMMJIAMHCOM JIerKMX U He BFIUAN Ha 3TU NapamMeTpbl Yy NaUMEeHTOB C
HU3KUM KOMNanHCOM

Caricato A, Conti G, Antonelli M, et al. Effects of PEEP on the Intracranial System of Patients With Head Injury and
Subarachnoid Hemorrhage: The Role of Respiratory System Compliance. J Trauma. 2005;58:571-576.




Mo3r u pekpyTMeHT

MaHeBp pekpyTMeHTa ¢ noBbilleHueM aasrieHns oo 60cm H20
npuBoaun K nosbiweHuo BY n cHnxeHunro SjO2

Bein T, Kuhr LP, Bele S, et al. Lung recruitment maneuver in patients with cerebral injury: effects on intracranial
pressure and cerebral metabolism. Intensive Care Med 2002;28:554-8

PekpyTmeHT ¢ PEEP 30-40 cm H20. KoHTponb PbrO2.

Npn moHnTopuHre BY[, remoguHaMuKn n oKCureHauum mosra
BO3MOXHO O0e30onacHoe BbINOMTHEeHUe peKpyTMeHTa U cTpaTterus
OTKpbITUA nerkux (open lung stratagy)

S.Wolf, D. V. Plev, H. A. Trost, and C. B. Lumenta. Open lung ventilation in neurosurgery: an update on brain tissue
oxygenation. Acta Neurochir (2005) [Suppl] 95: 103-105




[MToaxoabl kK neyeHuto OPOC
npu UMT

* Boicokuun PEEP
* PekpyTmeHT

[TlpuMeHeHe BO3MOXHO Npw
MOHUTOPUHIre reMoANHaMUKWN

n BY/l




[MToaxoabl kK neyeHuto OPOC
npu UMT

 [lonycTumaga runepkKanHus
(permissive hypercapnia) Hedonycmuma
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[MToaxoabl kK neyeHuto OPOC
npu UMT

 ABJ1 manbiMmm oobemamum ¢ BbICOKOM
yactoTou

Mbl AOMXKHbI YYUTbIBaATb
BINMAHUE r’MNepBeHTUNALUM

Ha MO3roBOM KPOBOTOK
n BYll




[ MnepBeHTUNAUUSA

CHuxeHune PCO2 npuBoamT K
KOHCTPUKLUMN MO3roBbIX COCYyAOB U
CHWXXEHUIO MO3roBOro KpoBOTOKa.

B pe3synbraTte cHMxaetca BY[

B KpuTnyeckmnx cutyaumax
rMNnepBeHTUNALNIO UCNONb3YIOT Kak
KpaTKOBpeMeHHOe cpeacTBoO AnS
cHuXXeHua BY
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Guidelines for the Management of Severe Traumatic
Brain Injury — 3 Edition
Journal of Neurotrauma — Vol 24, Supplement 1, 2007

Evipence Tame I CBF Earey arrer Severe TBI

Daza
Reference Study description class Conclusion
Bouma et al., Measurement of CBF with i CBF measurements
1992° xenon-CT/CBF method dunng obtained durning the first
first S days after severe TBI in 24 h after imjury were
35 adults. less than 18 mL/100 g/min
in 31.4% of patients
Manon et al., Measurement of CBF with il The mean CBF dunng the
199112 xenon-CT/CBF method during first few hours after injury
first S days after severe TBI in was 27 mL/100 g/min; CBF
32 adults always lowest during the
first 12-24 h after injury
Sioutos et al., Measurement of CBF with L 33% of patients had a
1995 thermodiffusion blood flow CBF less than 28
probe during first 5 days after ml/100 g/mun dunng the

severe TBI in 37 adults. first 24-48 h after injury




Guidelines for the Management of Severe Traumatic
Brain Injury — 3 Edition
Journal of Neurotrauma — Vol 24, Supplement 1, 2007

Evioence Tame L. CBF Earey arrer Severe TBI

l,h'.'u.'

Sudy descripeion
!

B nepBble 244 ¢ MOMeHTa TpaBMbl
OTMEeYeHOo
CHUXXeHne MO3roBoro KpoBOTOKa

severe TBI in 37 adults




Guidelines for the Management of Severe Traumatic
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Eviorsce Tame L Evrecry or Hymrvextnanion ox Cempnear Oxyees Exrracrion

Daza
Reference Seudy descripeion class Conclusion
Sheinberg et Results of SjO, montonng of i Hypervenulation was the
al., 1992 33 adults with severe TBI second most common
duning first S days after injury ikentifiable cause for
jugular venous oxygen
desaturations
New Studies
Imberts et al., Study of the effect of il Hyperventilation (paCO;
20020 hyperventilation of SjO; and from 36 to 29 mm Hg) for
PbrOy values i 36 adults wath 20 min did not result
severe TBI N consistent positive of
negative changes n the
S$10; or PbrO; values
Oertel et al., Study of the effect of i A rediction of the paCO,
200217 hyperventilation of SjO; from 35 to 27 mm Hg kd
values i 33 adults with severe 10 a decrease in the SO,
TBI from 73% to 67%:; in no

case did it result in an
S§O; of less than 55%




Guidelines for the Management of Severe Traumatic
Brain Injury — 3 Edition
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[MnepBeHTUNALMA NPpUBOANT

K CHUXeHuto SjO2,
YyTO cBMAeTeribCTByeT 00
yXyALeHNN OKCUreHaumm moa3ra

il A reduction of Yll'|‘.|”




Guidelines for the Management of Severe Traumatic
Brain Injury — 3 Edition
Journal of Neurotrauma — Vol 24, Supplement 1, 2007

Evioence Tasee HEL Evvecr or HyrervEstieanon ox Ourcoms

Data
Reference Study description class Conclusion
Muizelaar et Sub-analysis of an RCT of I Patients with an nitial
al., 19917 THAM in which 77 adults and GCS motor score of 4-5
children with severe TBI were that were hyperventilated
enrolled to a paCO; of 25 mm Hg

during the first § days
after imjury had
sigmhicantly worse
outcomes 6 months after
injury than did those kept
at a paCO; of 35 mm Hg




Guidelines for the Management of Severe Traumatic

Brain Injury — 3 Edition

Journal of Neurotrauma — Vol 24, Supplement 1, 2007

Evioence Tase HEL Ervecr o Hyrervestieanos ox Ouvrco

NMaumeHTtb! LUKI 4-56 npu noctynneHunm
runepBeHTUNAUUA go PaCO2 — 25 mmHg
B nepBble 5 gHeun n/TpaBMbI.
[locToBepHO XyALIne ncxoabl,

YyeM y NauueHToB C
PaCO2 - 35 mmHg

COnCciusn

Patuents with an initial
GCS motor score of 4-5
that were hyperventulated
to a paCO; of 25 mm Hg
during the first S davs
after impury had
signihicantly worse
outcomes 6 months alfter
ipury than did those kept
at a paCOszof 35 mm Hg
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Journal of Neurotrauma — Vol 24, Supplement 1, 2007

HYPERVENTILATION

A. Level |

There are insufficient data to support a Level | recommendation for
this topic.

B. Level Il

Prophylactic hyperventilation (PaCO2 of 25 mm Hg or less) is not
recommended.

C. Level lll

* Hyperventilation is recommended as a temporizing measure for
the reduction of elevated intracranial pressure (ICP).

* Hyperventilation should be avoided during the first 24 hours after
injury when cerebral blood flow (CBF) is often critically reduced.

 If hyperventilation is used, jugular venous oxygen saturation
(SjO2) or brain tissue oxygen tension (PbrO2) measurements are
recommended to monitor oxygen delivery.




Guidelines for the Management of Severe Traumatic
Brain Injury — 3 Edition
Journal of Neurotrauma — Vol 24, Supplement 1, 2007

HYPERVEN1 [lpodunakrnyeckas runepBeHTUNALUSA
A. Level | PaCO2 — 25 mmHg nnn mMmeHblue

There are insu He pekomeHAayeTcs
this topic

B. Level Il

Prophylactic hyperventilation (PaCO2 of 25 mm Hg or less) is not
recommended.

C. Level lll
Hyperventilation is recommended as a temporizing measure for
the reduction of elevated intracranial pressure (ICP).
Hyperventilation should be avoided during the first 24 hours after
injury when cerebral blood flow (CBF) is often critically reduced.
If hyperventilation is used, jugular venous oxygen saturation
(S)O2) or brain tissue oxygen tension (PbrO2) measurements are
recommended to monitor oxygen delivery.




Guidelines for the Management of Severe Traumatic
Brain Injury — 3 Edition

* lnnepBeHTUNALNA peKOMEeHAOBaHA Kak KpaTKOBpeMeHHas
Mepa ansa cHumxeHus BY[

* lMnepBeHTUNALMM crieayeT nsderatb B nepBble 24 yaca
Korga MO3roBou KpOBOTOK KPUTUYECKN CHUXEH

* [lpy ncnonb3oBaHUN rTMNEepPBEHTUNSALMM cneayeT
NPOoBOAUTbL HTYNSAPHY okcumMeTpuro (SjO2) nnu
OKCUMEeTpUo Mo3roBou TKaHu (PbrOz2)

recommey

C. Level lll

* Hyperventilation is recommended as a temporizing measure for
the reduction of elevated intracranial pressure (ICP).

* Hyperventilation should be avoided during the first 24 hours after
injury when cerebral blood flow (CBF) is often critically reduced.

 |If hyperventilation is used, jugular venous oxygen saturation
(S)O2) or brain tissue oxygen tension (PbrO2) measurements are

recommended to monitor oxygen delivery.




[[MnepBeHTUNALMUA

CHunxeHue PCO2 npuBoguT K
KOHCTPUKLUN MO3roBbIX COCYyAOB U

CHUXEHUNIO MO3IroBoro KpoBoTOKd.

B pe3synbraTte cHMxaetca BY[

B KpUTMYECKMX CUTYaLIUAX
rmnepBeHTUNALMNIO UCMONb3YIOT Kak
KpaTKOBpeMeHHoe cpeacTBO

anga cHnxeHusa BY[




OnTnumusauunsn
rmnepBeHTUNALNN

FOrynsipHasa okcumeTpus

'MnepBeHTUNAUUA: PaCO2 >35mmHg,
KOHTponb SjO2, usberatb Uemmnu

SjO2 - 55 — 75% (akcTpakuusa 02 24- 42%)
1 SJ02 = runepemua | SjO2 = onuremunn

ynyJweHue ncxogoB npu anppy3HbIX
noBpexaeHusax




Pexxumbl ABJI

* B baraxHomMm oTaeneHuu VCV- CMV

* dkoHom-knace SIMV v MMV

* busnec-knacc BIPAP

* VIP-knacc ASV




Pe3ilomMme

SIMV

FiO2 gna poctnxenuns Sa022 94% (ontumanbHo<50%)
* Havanbhbii Vt =7-9 mL/kg
* Ypoeenb PaCO2 35-40mmHg
* HavanbHein PEEP=5cm H20; 1PEEP, xonTpons BY[
* He ponyckatb Auto-PEEP

P nnato Booxa £ 30cm H20

AHanbresus

Cepauunsa cTporo rno nokasaHuam

[NonoxeHune B noctenu 30° 1 ronoBHOU KOHeL
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