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Ventilator-Induced Lung Injury

Mechanical ventilation tJ#% main
supportive treatment ﬁﬁﬂﬁtyiu IcU lagamnz
a&hoé&a‘ﬁ%%’mjﬂm acute respiratory failure 9
FeTInatenasy mnldlasumssnuaas
wsastremela’ uaugasiilu life saving therapy
wsastremelafisunsarldifansunaifude
Yaauazaioazang vasiomeld Seassnidu
WONFFAIWLANLATNNITNIIU Il aalELaIR 9
nlwlematiugviamoanlsnanas® UNaY
f:ﬁi'@qﬂi:mﬁl,ﬁaLﬂunsauLLmﬁﬂsLumﬂ%m%aa

\ P o oA &
frawglalnianulaaansdalin

International concensus confegence in
intensive care medicine’ la#ena13nadi

Ventilator-induced lung injury (VILI)
wu8Ng Acute lung injury directly induced by me-
chanical ventilation in animal models.

Ventilator-associated lung injury (VALI)
RN Lung injury that resembles ARDS in pa-
tients receiving mechanical ventilation and is
thought to occur due to mechanical ventilation
(MV). However, unlike VILI, one can not be sure
that VALI is caused by MV. VALI may be associ-
ated with pre-existing lung pathology such as
ARDS. VALI is associated only with MV.

(4 Q; '
575 duanld wa.*

PnfeNdadu 39 ldaansadsziinany
qﬂﬁwﬁﬁwaa vALL e ilasannldsansouen
VALI 910 ARDS ¢ uszaugnuas ARDS 'l
winanduiuenufild uay ICU Aivnmssise
lazazwuanugnvad ARDS gdﬁu winiduns
sl ssmainannud wioldhowfilinge
A3A ANNTNVBY VALI Frunuaslesastne
wela (ventilatory strategy) AIALAU [FNBAT
aefuANEINUIDYaz 9 (40% vs 31%) T ARDS
network trial  @9tU3puLfieusening high tidal
volume NU low tidal volume ventilation* Waz388
82 33 (71% vs 38%) Liia Amato uazame 1W3sy
By traditional (high tidal volume / low PEEP)
1w open lung (low tidal volume / high PEEP)
ventilation®

VALI fiWansznusia outcomes Ua4n1e
me:ﬁﬂﬁwm’%amw’l,uﬁa@ﬁmm;mmlﬁuﬁu
(the 2 hits hypothesis) @asldiasastromelanin
o fiamazunsndaudug auuiuazrinlisan
msjgfﬁu

Clinical relevance of VALI®
o dd oy da
1. 1ICU wusnundninid pre-exist-
ing lung injury (L% severe pneumonia) %3 at-

risk for lung injury (V0% severe trauma, sepsis)

o
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uazsiudasliiesestomels Gaduilesoiaos
fisddaniaiia VAL

2. é’mwmmmaa@"ﬂm ALl / ARDS fia@
alaeanay 910 50-70% lussnuaiulnalusis
20 Dirwan saseneiianairoufio=d specific
lung-protective ventilation strategy I@UL%aiWLﬁ(ﬂ
Suannnaeilase 1w anufIwine s organi-
zation Wae managementIulCU, general respira-
tory care LAY supportive therapy §113U extra-

101 Fasens i uiay

pulmonary organ failure
ILHTHAI ) als lung-protective ventilation strat-
egy anadWABTanA: 25-30° v lwideladn
ventilator management INafaanINaaag

3. International multicenter survey L'ﬁlmﬁu
F5liedastaomelalu icu wuhaulnaitadims
I’Einjurious ventilatory strategy laun higher tidal
volumes L&z no or lower levels of PEEP'*"

VALI ﬁaﬁadagﬂu differential diagnosis Va4
g;fﬂaﬁnqmﬁwm’%‘admwwlaag’mua lagiin
@AW respiratory parameters 614 feinms
ynauvasaaiaadnas VALL enaduaingia

aeiangY
QU

Evolving concepts of VILI
Lﬁ'aﬁswa’mﬁﬂ’mARDs asausniile 40
Yren® suansiifiaannssnnaoieiostig
%m%ﬁfﬁ'ﬂﬁ'ﬂumm:fhmﬁm extra-alveolar
airleak (Barotrauma)® &stfimnannnasle high
ventilating pressures #3130 RARBLAZINEN L6
e waldianuaaydananissneaInGgn
mﬂﬁ?umvlﬁﬁmsﬁﬂmﬁaiu&m’?ﬂ@aaaLLazgﬂaEJ
fivlmAaunde LLazﬂ’J’mﬁﬂ’J’lQJLﬂ/’llﬁlLﬁiﬂ’JﬁU
ventilator-induced lung injury (VILI) Lﬁ'u%u laun
1. Inhomogeneity of lung involvement
luaamnﬁw%'aﬁﬂiaaaﬂmadqjﬂaﬂ ARDS

A A o 08 v o
34 diffuse ground glass opacificaiton AT

lawensanwaasaatilu homogeneous lung
involvement @atiiadl CT technology 34N3117"
wm%amwluﬁamaa;jﬂmmmf: i inhomo
geneity®”' fawesnFaniwlaildnizansagadig
FLFND

- e EMENnd uazlaldome
16 (ventilable alveoli) el wImnGeay
won vnaLEnYanidin (the baby lung) UasL&es
@onILIALSUaN over-distension Lijaldsy
ventilating volume / pressure ﬁguﬁummmad
baby lung

- e wdulaagunenisliean ud
sunsndaldiflainiastomeladnasidellde
LLsaﬁuﬁgawa qaammmﬁwlaj unstable { cyclic
collapse and reopening LLa:Lﬁ'm@ia atelectrauma

- peandnudIndaasaaiian 1
gr9mneladnuazrnglessn lasan densely
infiltrated or fluid-filed GIMINTTIUWIRINNAZII
lﬁqaauguq 1650 stress /strain 270 ventilating
volume / pressure L‘ﬁ‘u%u

Inhomogeneity LAz baby lung concept
Vf’]lﬁlﬁf‘]”liﬁlw”j’lm@i@ traditional ventilatory
protocol® @sunsiinlile high tidal volume 12-15
mikg (lwwmueti physiologic tidal volume = 5-7
mi/kg) uaz lower levels of PEEP (in@ni1 10
mmHg) 39vil#iAa lung injury & wananit
tidal volume ﬁﬂgﬂﬁ’]u’)miﬂﬂl%ﬁfﬁ%ﬁﬂéf’madg
18 (measured BW) 1dluananilngss lung
volume/capacity%uﬁuaﬁq LNE LLazﬁi’mgd 18}
Ailalu IcU srwmwlaivasfvinwing i (over
weight) %
2. Multiple mechanisms are responsible for
ventilator-induced lung injury

wannieann classical Barotrauma ‘ﬁ

FINNHNIIUU wssstmelagisansnrinli
e lung injury lawriunalndug laun
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Volutrauma, Atelectrauma LLae Biotrauma ((ﬂ
mechanisms of VILI)

3. Extra-pulmonary effects of VILI
injury TiAedw lalafinadotoairinin inflamma-

lung

tory mediators ﬁLﬁ@ﬁ]’m Biotrauma ludaaaunsn
LﬁﬂgﬁﬂizLLaLaa@ﬁﬂﬁLﬁ@ systemic inflammation®
uazlaNuFNNUSIUANNRaUNGURITE UL
Au9g? uazeaTane %aa%mﬂmmﬁaﬁwmﬂg
128 ALI / ARDS suilagivintiufitdsdiaan
severe respiratory failure uagwlrjiFedIaa N

multiple extra-pulmonary organ failure®?°

Mechanisms of VILI**
iwastiemelaildagludfegiudiulng
1T positive pressure ventilation %ﬂﬁmmﬂuid
auun hgmadumslavesgihe Wavilwea
LRZNINONVLILA LLsaﬁuﬁﬁﬂﬁqaaumaaﬂa@
Peneiiaa transpulmonary pressure Falunsid
YaaUnd ussauaznizangegieomiinelulaa
uaznIaNTENBa INALAB AU NEIL walunydi
UaalineBanw wazdl inhomogeneity of lung
mmﬂaz"lma"l,ﬂg?ﬂa@dauﬁﬁl,m
éﬁumumﬂmmaammﬁﬁaﬂﬁq@ﬁaqaauﬁﬂ@

9,21

distensibility

ang' mmmé‘ug&tﬁu opening pressure U8JJIAY
ﬁﬂ@a;‘q’ nazanansailaniay (alveolar recruit-
ment) wsniladae

1. mﬂqaauﬂﬂaﬁfﬁ’]mumﬁaa PG
(baby lung) ot tidal volume Al63U 9z1Ra
alveolar overdistension Lfia alveolar volume/
pressure gal,ﬁu maximal regional capacity IABEY
NALANVAURE air leak AN pressure gradient 31N
qaaumﬁ;j adjacent bronchovascular sheath L@
\Ju extra-alveolar air 4 parenchymal interstitium
uaztanz v wﬁuag’iuﬁsha 9 L% pneumotharax,
pneumomediastinum, subcutaneous emphysema
\udn msuaiuiiae Barotrauma

2. %N alveolar overdistension ﬁLﬁ@"ﬁuﬁd
leiﬁaiguqaamﬁﬂm@ 2217 Volutrauma uni lag
‘WEJ’]%EWI]’]W%Z%%EJ%'Iﬁ/‘]Jﬂ’N%JEuLLNLLﬂ:i:‘UZL’Jﬂ’]
2843 cyclic overdistension stress/strain ‘ﬁIVLSJ'ERLLN
naaiearniiAa ultrastructural changes LT
endothelial cell detachment, intracapillary bleb,
disrupted or damaged type | pneumocyte with
areas of denuded basement membrane W@iTN
ﬁ;uLLNmﬂ%uLﬁ@ stress failure 1Ju physical
breaks in alveolar epithelial and endothelial plasma
membrane 2 ynlW alveolar-capillary membrane
gtyl,%'ﬂ%ﬁﬁﬁ L@ permeability pulmonary edema
%GQWQEHLLiGMWﬂQuﬁdﬁu diffuse alveolar

2% Barotrauma WAy Volutrauma  3947@

damage
1N alveolar overdistension ﬁy’dﬂ waziSouiaion
2 wifluanaiaunIodeaiu® low tidal
volume ventilation T28aa global stress/strain LAz
overdistension injury 'l

3. 1ilssanifiatfieand  alveolar
interdependence q\‘iall'ﬁvbj stable Lazil cyclic
collapse and reopening® azi7ia shear force NT=¥1
@@ epithelial cell Laz interstitium maaqaauﬁ'ﬂ@
wazillaaglndiu launsdwans shear force i
mfﬂg\‘iﬁd 140 cmHZO Lﬁﬂl”ﬁ transpulmonary
pressure LiNgg 30 cmH O mMItnalsuiiEanin
Atelectrauma 5871 shear force \luan L%qﬁﬁﬁmv
U3 epithelial disruption Was loss of barrier
function a4 alveolar membrane ¥1NN7IN
alveolar overdistension PEEP 814130 stabilize
lung unit lail#iAa cyclic collapse and reopening
989 regional stress/strain ez Atelectrauma
VL@%' 32

4. Excessive mechanical forces 31nN13
in30etromeladenandnsduns Barotrauma,
Volutrauma, L8 Atelectrauma yliia exces-

sive stress/strain §ativatiiailaa LLazﬁlzﬂizéjﬂﬁ
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Lna inflammatory response HAWNA bN
mechanotransduction %3831NNTNYIANANUA
Qﬂﬁﬂmm%ﬂndﬁ Biotrauma® luszpzusn
proinflammatory cytokines L& ﬁlzﬁﬁﬁ'@agjnﬁﬂ
A a o A A& o
lutaa uaziinaidodansiniuazmsnuaivasian
wavInUaaunaliuyulsiviataibe a1
. _ XX
§133NWY inflammatory mediators mmﬁgwﬂu
NIzuELRea b6 WUiNTEauvad inflammatory
mediators luidaalanuauwusaunisiia
multiorgan dysfunction syndrome (MODS)*
Biotrauma £4&4L&3819 endotoxin Was bacteria
mmJamﬂ']gﬂs:umﬁa@“‘“ Time-course 183
_ da & d 9
cytokines release MAalu sanIatlasuuladle
agdTiatTinelua 1-2 vy, awnsdsy
A ada | ' . a
Wasuissisniela waasdn Biotrauma X
reversibility®® 15781315089 Biotrauma 'I¢ Laghan
L9 excessive mechanical stress / strain %38
luamaaiilafduny specific cytokine-modulating
agents
= :::I % 3 A .
ﬁmmauummgmwv‘mlﬁ]Liad ventilator-
induced lung injury(VILI) léWaiuan simple
mechanical injury 8¢14 Barotrauma nangdunng
UNQLAUNTANNTUTaUILAU cell WAZ genes
expression (Biotrauma) waztDalanmanazwan
ventilator management AUSEANTAIWLAL

UsaanauInesun

Lung Protection Ventilatory Strategy37
mﬂ"ﬁm’%mﬁUmaﬂaﬁaﬁq@ﬁa myseau
1J32Aa4 acceptable gas exchange lagiianie
UNINTAUGAN 6 1o ﬂﬁﬁj@ﬂu“fi‘l ventilator-induced
lung injury (VILI) é’aﬁf’uﬁmmwaamﬂﬁﬂ%d
"ﬁ"aU%WﬂlﬁdLﬂglizlu"i]’ml,auﬁwsl’m’m maintain near
normal gas exchange® 'liiilu gentle lung treat-
ment Lﬁlaﬁamgm global W&z regional stress/
strain %miluﬁaa?sm:ﬁulﬁl,ﬁ@ lung injury TINLIEIN

71 lung-protective ventilation strategy (LPVS)
3me19g Seiimadnsuazunsin lildund

1. Volume /Pressure limited approach

VGIRK) ventilatory technique ﬁﬁfﬂﬁ'@]
transpulmonary (lung distending) pressure lﬁ’agj
lu safe physiologic limits Lﬁ;a‘ﬁamﬁm alveolar
overdistension M3ANEIMIARRNALERANNNT
emnuaselimawliaauet w.e. 2533 Tag Hickling
uazase® %ﬁLmﬁ:ﬁﬁayaﬁauﬁé’waagﬂw
ARDS 50 T8 fildsumsthomelalasld low tidal
volume LAY permissive hypercapnia URZWLING
é’@liﬁ@lﬁﬁﬁﬁﬂ’jﬁﬂéjw historical control (16% vs
39.6%, p < 0.001)

ARDS network trial4 11w RCT 1fgniu low
tidal volume ventilation ﬁﬁmmﬂl%@:ﬁqwﬁaﬁg
178 861 T8 UazlanuLanad9vas tidal volume
szwj']aﬂejuﬁﬁﬂmmnﬁq@ fo tidal volume 6 ml/
kg predicted BW ias limit airway plateau
pressure (Pplat) <30 cmH O WIsuiisuny 12
mi/kg predicted BW uaz Pplat < 50 cmH O WU
2ATIANUANRIIINITBLAL 40 LBRRaTouAs 31
(P = 0.007)
attributable mortality 88144830882 9 HANIN

WL&AI31 mechanical ventilation &

ﬁwudnmjuﬁ"tﬁ%’u low tidal volume ventilation &
ventilator-free days g9ninagnilusangmesia
(P = 0.007) uazil inflammatory cytokines LLag
extra-pulmonary organ dysfunction @%ﬂﬂiﬂﬂ@;uﬁl
< higher tidal volume

8193 randomized controlled trial 8n 3
Fu Feflamaldnnin (awangthe 120, 116
LWLae 52 318) ﬁy’d 3 mM3anm LWL survival benefit
NM3LT lower tidal volume LL@iLﬁ‘aﬁmﬁLﬂﬂ:ﬁ
ﬁagasgﬁwmﬁ tidal volume filglun1sAnwnan
#1154 intermediate volumes wazfanuuaneaniu
iw’mmjwﬁaﬂﬂ’hmﬂu ARDS network trial g

N§a lower tidal volume 63U mean tidal volume 7
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mi/kg UAZNEA higher tidal volume 'léT1 10 mitkg
ideal BW @sanv0Funsnaauvasmsansmg 3 1

Ta9udaunsinlild physiologic tidal
volume 6 mil/kg predicted BW LAZING airway
plateau pressure (Pplat) 13lsiiin 30 cm.H20 wIn
Pplat 69g947i% 30 cm.H O ls%aq tidal volume a916
an (Lo 4-5 mi/kg) Lﬁa\‘mﬂﬁmiﬁﬂmwmmﬂe}
quartile U84 baseline plateau pressure (Pplat)
%Tﬂwﬁvlﬁ%'u lower tidal volume 9zX8aT1A186
ﬂ’j’llgﬂ’a o7 lesu higher tidal volume lag/ lainuin
i safe threshold &%3U plateau pressure® @n
Pplat @1nd1 30 cm.H O LLazgﬂaﬂﬁaﬂﬂﬂiﬁau
witonann TWiAw tidal volume 6

Tan137239 %1510 low tidal volume
ventilation AaawaI183N acute hypercapnia L
acidosis LT ;Eﬂ’m‘ﬁ'ﬁLLsa@Tuiuﬁaaﬂ:I%aﬂﬁswz
g9 1udu  A29@aA W acid-base status 1naTa
wasurtluviuiiiilowia significant acidosis (pH <
7.2) WaNaNiL low tidal volume ventilation #9133
l#ifia atelectasis Imll,aww:lgﬂm non-ARDS*
severe hypoxemia ARt lrsuueadld FiO,
gd%%LLazLésJWia oglgen toxiclty Wa/738 dadld
PEEP level g2 Uazlxu36a alveolar
overdistension LR circulatory depression L/
#3o Janusndudasld sedatives wa paralytic
agent vnlRTanuiFe9Ranaay oversedation
Wz paralysis L‘ﬁ‘u%u

2. Open Lung Management (OLM)

wWBfd  ventilatory technique At

RUNLALRA inhomogeneity VBINW gnpanwlulan
1laan13 recruit uaz stabilize niaxlildifia cyclic
collapse and reopening* End-expiratory lung
volume (EELV uaz FRC) Afinduazvinlw
oxygenation a%mﬁa(ﬁ]’m intrapulmonary shunt
8989 LAz lung mechanics fiaduzanan regional

stress/strain Y83 collapsed alveoli 2984

Atelectrauma LLR< Biotrauma Higher PEEP La/
%38 recruitment maneuvers (RM) 'é‘luﬂ] unaiia
#1415 open lung management %GLLﬁﬁ]:ﬁ”ﬂhHﬂ
siuauuwIuIINlugainases udnan13Ide
NARHN ﬁaﬁmm%uﬁmazvlajﬁﬂaqal,ﬁ"mﬁu
PEEP level “?'immzau LREUNUINVYBY recruitment
maneuver (RM)

Amato ez’ ﬁﬂm@]’ﬂw ARDS 53 718
WIsuLNeUT2ring high PEEP / low tidal volume
lag 5?\‘1 PEEP “7]' 2 3. 111 ha lower inflection point
ﬁ"[é}”ﬁnnmsa%"ﬁa pressure-volume curve (L‘fluﬂ@:N
OLM) AU low PEEP / high tidal volume (control)
Wuingu OLM ﬁé’mwmmﬁ’miﬂﬂ@;m control
(38% vs 71%, p < 0.001) waz3l Barotrauma #asg
N1 (7% vs 42%, p = 0.02) Lwigﬂﬁmitﬁl,ﬁmﬁ'u
é’mﬁmsﬁ?}agamﬂ‘lumju control

Villar wazaous®

?lm:}’ﬂuéjl'ﬂ’m severe per-
sistent ARDS 103 318 (U3 uLiiay ventilation
strategy IuanBMLALINY Amato wazwuinga
high PEEP / low tidal volume § survival benefits
(ICU mortality 32% vs 53.3%, p = 0.04 uag
hospital mortality 34% vs 55.5%, p = 0.04) Lazil
ventilator-free days qx‘m’j’l (p = 0.008) LLaz organ
failure #a8N37 (p < 0.001)

W& randomized controlled trial Awa lwn
35U Sadnwiszlumiuas higher PEEP (mean
PEEP = 15 cmH 0) daaninmsly low tidal-
volume ventilation lasdgiheTuiung 3 n3
@nwn71 2,000 o laiwu survival benefit a1
%dﬁ@’j’lﬂ’]ﬂ“ﬁ’ higher PEEP lugﬂw unselected
ALIARDS N1 (routine use) laifiuszlomitlu
miandaMamenngan ey low tidal-volume
ventilation W8z moderate PEEP a%il,l,ﬁa a9l
ﬁawuiﬁgﬂ’m‘ﬁliﬁ%’u higher PEEP § oxygenation
N (M9 3 NANBY) WAZAINNNITANBIVB
Meade Waz Mercat Naa higher PEEP 911iludias
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1o rescue therapy Lﬁlal,l,fﬂm severe hypoxemia o
N3N lower PEEP (10.9% vs 20.7%) 33819
#n27031 higher PEEP 8@ pulmonary death ¢
(6.6% vs 12%)* LLazﬁ’fLﬁé'mflmwaamjmjﬂm
#165U higher PEEP ﬁLLuﬂﬁmi"’m’hﬂ@;u lower
PEEP 3-4% (36.4% vs 40.4% l%in4338989
Meade Waz 35.4% vs 39% ludNu338Ua
Mercat™®

Uszloanialng vas PEEP lugili
ARDS %931 PEEP vihl¥ifia alveolar recruit-
ment W38 alveolar hyperinflation PMNNITANTN
recruitability potential lué’ﬂ’m ALI/ARDS 68 318
@830 whole lung CT analysis WU71 potentially
recruitable lungs LANGITUINNGING 0 IUR
AN 50% @4 total lung weight &aulngfien
@i”]ﬁa mean W< median potentially recruitable
lungs = 13% LRz 9% Va4 total lung weight @14
819U” WazWLIN recruitability potential fifanu
FUNUSA physiologic response ¢a PEEP 98719
YINWNE recruitability potential @IINNIABURUEI
U4 respiratory variables a8 PEEP lasInwu
positive response 2 lu 3 variables @iavl,ﬂf: Ao
PaO JFiO_ ratio §93u, PaCO_ aasd w3a
respiratory system compliance aﬂluLLam’i’llﬁﬂ’m
§ potentially recruitable lung §9n3161 median
latpredictor set a9na4  sensitivity 71% WAz
specificity 59%°

sarnlunefistliaansnnyiaia regional
alveolar overdistension / collapse luﬂa@ﬁﬁ
inhomogeneity S’Juﬁg\‘lﬂ’liﬁﬁ gravitational
gradient U84 pleural pressure 82 end-expiratory
alveolar volume vl#Wnsesen PEEP ﬁﬁﬁqwﬂu
luldenn wazanuasendlaidl PEEP enladwile
(single PEEP level) ﬁﬁﬁq@ﬁm%’mﬁaﬂa@nﬂmu
ﬁ%}ﬂ'u%dﬂ'\‘] unz1n 1150 PEEP en% oxygenation
criteria lagiRan PEEP-FiO2 combination ‘ﬁ@%’]‘ﬁl

qmﬁmwaﬁa:vl@i” acceptable oxygenation (arterial
saturation 88-95% %38 Pa O, 55-80 mm.Hg) uaz
famnuNanLAaTuda airway pressures, expiratory
flow limitation LLa& cardiac performance aﬁa;jﬂ’m
ﬁﬁ chest wall elastance g L% thoracic cage
deformity, overweight, pleural effusion, LLaz‘ﬁl
wulaefa abdominal distension 31N ascites LAz
intestinal ileus §137130l% PEEP level figatite
stabilize lung unit "L@i’aamﬂaa@ﬁ'ﬂmnﬂiwjﬂm
75 chest wall elastance @n®"

MM recruitment maneuver (RM)SL‘LL open
lung management ﬂ'avlajﬁﬁagaﬁﬁuﬁuﬂiﬂmﬁ
I(ﬂmaww:asm'ﬁ'ﬂu;jﬁwﬁvlﬁ%'u lower tidal
volume WAz higher PEEP agluda” uazfyhifide
B@i1 RM lﬂLﬂuﬁﬁﬁﬁﬁqQ“ 989 lduugsinlwvin
routine lung recruitment aniulunsdl refractory
hypoxemia  lagmaluanusiSavasnisrin RM
Py

- ARDS category (diffuse @ninfocal
pathology, secondary anin primary ARDS)

- ARDS stage (early an1 late)

- PEEP ua¢ tidal volume \dufifhsle
Junauwv recruitment

- Post-recruitment PEEP level

- Aggressiveness LAY recruitment
maneuver 1%

A2ININIDNNA lung recruitment LL@iLﬁue]
Lﬁawuiﬁ;ﬂ’ﬂ’mﬁ refractory hypoxemia miawad
ﬁaﬁ’lmﬂﬁ/gﬂ’s o/'l¢131 adequate hydration Lazha
vneadlt PEEP ﬁgawmﬁ‘aﬂaaﬁ'u derecruitment

3. Prone position

auld Prone positioning i} adjunct
therapy alw oxygenation a%ulurgﬂnlﬁﬁ
refractory hypoxemia §8i1WU71 prone position
uIdadnulazan lung injury lalae promote
lung homogeneity stwz‘luﬁ’mauﬂ’fﬂ superim-
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posed pressure a1nwinvasiilafinatlea
azaunitluvinueundny uaz chest wall
compliance CAARNI eyl diaphragm HAG?
(move caudally) VL@T?]%‘LL %aﬂﬁl’m‘f: pleural pressure
2z4] vertical gradient 8aad lagnuuaIInliaa
Penad leaamn lung mechanics fiddwrany lung
perfusion ‘ﬁl,ﬁlwﬁumll gravity A RIN gas
exchange a%‘u LRE stress/strain Qﬂﬂizmﬂaﬂ'w
YaRsnnin wawan1sansludawudiuan
27N oxygenation ﬁﬁ%ﬂugﬂwmﬂmy (yzanm
214 3) ud2 prone position ldaunsarnlwaas
ANUAAAI LA wAaH19lIAAIN subgroup
analysis ‘Lugﬂwﬁvlﬁ%fu high volume ventilation
(tidal volume > 12 mi/kg BW) WLIN@@31018283
E;Tﬂaﬂ“?ﬂ"ﬁl,ﬂ'%'aa"ﬁamms’tﬂumuaumwgaﬂh
;jﬂwm%m%mmU%’]Ulﬁﬂuﬁmauﬂ’fﬁﬂizmm
2170

Broadened the clinical applications of

Lung-protective ventilatory strategy

wimsfneifieanu LPVS aulnnjazyinlu
Hilae ALIVARDS LAANIIULITI LPVS 1l
ﬂsx‘[ﬂ"nﬂugﬂaﬂ“?'isl,%l,ﬂ%aa“ﬁmmsfl,amq'u%iuG] e
leun

1. Obstructive lung diseases 1% COPD,
asthma 1u;§ﬂwmjwﬁlower tidal volume (6-8 ml/
kg predicted BW) UM lower respiratory rate (8-
15/minute) Az T281la3nw/aa dynamic hyperinfla-
tion WA barotrauma, luﬂlmzﬁ moderate PEEP
978 counterbalance dynamic airway compression
Wae intrinsic PEEP

2. Patients at-risk for ALVARDS Lg% fil2e
severe trauma, sepsis LWTzUaUaaln& (healthy
lungs) axflenuiEusde VIL dapniaefisinens
§NIWaLLAN (previously-injured lungs)’ ud

499
injurious ventilating techniques ol high tidal

volume without (or low) PEEP snasnvinlsriag
13l ARDS iilaisuldiaSastamnelaifia ARDS
VLQMS

3. Perioperative period gﬂamé’asmsuﬁﬁy’a
gﬂaﬂﬁﬁﬂa@ﬂﬂa (healthy lungs) waziaun@
(previously-injured lungs) Qﬂ’mm@hﬁﬁmnm%‘m
@@ lung injury Tara% 325919 wasnasrnea leun
atelectasis,
bronchopleural fistula, ALI Laz ARDS J%angin
FUUEKWI traditional ventilatory protocols A

pneumonia, pneumothorax,

L@ subclinical lung injury ‘%d%ﬁ%LLid“ﬁ%Lﬁaﬁmi
m@ﬁu%’nam’mmm@ﬁuﬂ L& Lung-protective
ventilatory strategy (LPVS ) G'fi\‘islff more
physiologic tidal volume W8z appropriate PEEP
RININAG perioperative lung injury 1@

Impact of LPV clinical trials on ventilation

practices
ManNawIssanlglunmedjuaaniie
%‘wﬁﬁ ventilatory management ALTWLALIN
WRIINATNITHIULNINANNTISBLAEITY lung-
protective ventilation*® Favhendulselomiagng
ﬁacﬂ'ag{ﬂaaﬁlﬁﬂéaamgmulﬁo%zﬁﬁwmmﬁug&
%W,%IEEIG] WANNMIANBINANIENUVDY clinical
trials 1anfidon T asuuasvesdElie3aste
57 Wudin1IUI LPV (lower tidal volume
L8z higher PEEP) mlﬁﬁu%uasha%m uazdl
Naz By TNl uandsiuann 19T
wuusaziinald LPV iiadwetefiinsndyma
FOAUAT  WANITINB LTU BATIANLA bIAAR™

wela

A =) ) U
TINUAAMNAIUTUNRG LT msn,ﬁaﬂ;dﬂm
mﬂﬁﬂﬁvl&igﬂﬁam’%aLﬁmmumnummaﬁuu:
o v R A a d' %]

il AeliiAenadanuiinnends guassalunis
el lung-protective ventilation strategy (LPVS)
lulduan research settings wannatuaLAg)
:ﬁ LU a 6 1 &
FIATLATUNITILATIER Az M a9 Ty Uy
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Conclusion

Ventilator-induced lung (VILI) wan VALI 1w
additional lung injury fisnansailasiuriarinliaa
89 b Lung-protective ventilation strategy (LPVS)
lidiaansgunsniviosln WS aemdh
winglunisldiadastromelauiiu gentle lung
treatment Lﬁaa@ global LLae regional stress/strain
¢a lung tissues Feganvinldluwinitae 19 low tidal
volume (ﬁﬁl,‘l‘:_’luvl,ﬁ_lvl@ﬂ%@i"ﬂﬂ?iﬁ 6 ml/kg predicted
BW) W8z open-lung approach laeld moderate/
higher PEEP uéitfing @uduldldaisganin 15
cmHzo) LRZING airway plateau pressure 137
1fits 30 cmH O.
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