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Preventing Ventilator Related Problems
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1. Adequate ventilation

2. Unload respiratory muscles

3. Improve ventilation/perfusion mismatch

4. Supplemental O,

msl#iadestiomelaiiiiad invasive ventilatory treatment Ssp1avilitAinnmzunsndousuuss
16 nzunsndoudl Waasdeenadnssldsd

1. 711% ventilator associated lung injury (VALI)

2. amzunsndeuiifendosiunsidiaiostiemela (mechanical complications)

N1 ventilator associated lung injury (VALI)
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Usztanvay VALI
VALl utisldauansuzaainalnnisiinaesdues wiveaniilu 5 Uszin’

1. Barotrauma
Volutrauma
Atelectotrauma

Biotrauma

o > 0D

Oxygen toxic effect
Barotrauma
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winfu Fufsiiudn wdn volutrauma (feaznamaly) Hanu @i barotrauma
Volutrauma
usuaseiinannislddianasianniiallaslisnfuindeainanudu_wisld wie
wsonanldindudmiamne undn barotrauma damanainediu suessianmsivh liiaduasolé
A U%mmﬁv‘iﬁﬁlﬁmmsmwmwmqaauﬂam (alveolar distention) ’?iw:gnmmﬂﬁlﬁmnmﬁmm’mﬁu
vavgeantanlusuzmeladn a (plateau pressure 3o P,,) Saiflushivuanisiia VALI Tasamnz
(il Poa > 35-40 .17
Atelectotrauma (Low volume injury)

Winann1sdlauasUaaay alveoli ARDALIAN (recruitment-derecruitment) n1tlauasdailiog
MiFiiedunswsetanlaunsiia shear stress Tuusaitadaiusg

Biotrauma

Wudunsedevanfiineinnisdnt v 1eeand chemical mediators findvannanvanlu
i iAnsuneannsldiniastiemala chemical mediators Fanan3léii tromboxane B2, platelet
activating factor, interleukin -1, tumor necrosis factor \fusiu Fvazviliifiaidanzidnanluten
wazraliiinnsdnt vaeslen manaasslu “nilaen1sduds chemical mediators w3 Lfinidana17
auhlinnaz VAL Yssiandiivnneas®

Oxygen toxic effect
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VALI Barotrauma
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eg pneumothorax
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Multiorgan failure

29 1 U AVHANIENUTEYNIILARA ventilator associated lung injury

Static lung compliance curve

VAL 1snsautiolé 2 Usziamany static lung compliance curve @
1. Atelectotrauma 39 Lung injury at low lung volume
2. Alveolar overdistension #38 lung injury at high lung volume

ﬁﬂ@ﬁnﬂ static compliance curve NN 2
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Volume
LIP = lower infection point
UIP = upper infection point

ulP

LIP

Pressure

AN 2 1L A static compliance curve

21N WA 2 2zwud1 compliance spanazifinduiiie curve agjs‘i’ﬁndw LIP #3® _9ni1 UIP
N3l curve E]Filj'ﬁ‘i”m’i’l LIP qusinaldusany ”ol,ﬁ'mm%uz compliance Uazf9ifin shearing force Bausdi
Wedlageandednagluninaes atelectrotrauma unn3il curve fag andn UIP flazsasliusedu sun
Fa9:vil#An alveolar overdistension %dagﬂumnmm barotrauma %38 volutrauma

msilasnunisiin VALI

wannsfirensidedastiemelaiedulinssiomelasglusedu _ndi LIP uslsi ssnnifiu UP
nsfivhi¥szduaadu and1 LIP uiiailasiu atelectorauma vililasnsld PEEP (positive end-
exspiratory pressure) T _sni1 LIP i&intier madesiuldliimala _sndr UIP aziflumsileeiuliliiia
ANE alveolar overdistension #4azilpefiu volutrauma uaz barotrauma TumeufA ansaileeiiu
VALI 11831179 inspiratory pressure \uT¥Au 35-40 R
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acute lung injury (ALl) %38 acute respiratory distress syndrome (ARDS) M lFingnITen Wilp
WiBuAy tidal volume ﬁyx‘m’iﬂ (12 mi/kg)

wis M Imaassiiudaldfidoadn msld PEEP v”‘iyﬁundﬂ LIP annluBnazyinlsd outcome
Atudnudolsl 39l6dnsfnm assessment of low tidal volume and elevated end-expiratory volume
to obviate lung injury (ALVEOLI study)’ slénaunuiiazsilugiiag 750 au Tuwuy multicenter trial
Iu@ﬁm ALI/ARDS usniilu 2 nga ‘[ﬂﬂmjuwﬁﬂ’ﬁ' high end-expiratory lung volume 5ﬂﬂ@;3f[°ﬁ' low end-
expiratory lung volume m‘sﬁnmﬁﬁmﬂﬁlﬂ yuzihluugrlugioe 550 au asanlinudselam

289 high end-expiratory lung volume

7314 low tidal volume 6-8 mi/kg aiu PEEP Tngs3nmn P,,, < 35-40 Bu.1i ateileaiu
VALI Tugiie ALl uaz ARDS
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nMmzunsndaunitnantiaeiunislHfinsastiqevinela (mechanical complication)
msldesesnemelaiinzunsndeusied Wudwamann luunanuiazenanusamzium
MdnldtasiieatunsidieTasinemsla.

nnasaflplisuneauidihedanneiuesesemelaunndgSnsasnsadiedie e
Tﬁmi’iﬁaﬁfﬂLLatmii"anﬁgﬂﬁaoLLa:ﬁuvhoﬁ “3usnfiodyint WD N13MIIIUIRE Hemodynamic
uar Oxygenation tEtegnwUINe Hemodynamic instability #38 O, desaturation WWndi3nm g
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danauldoanainiadosiievmelaiudl wazld Ambu bag $2ufu O, 100% uazilaauldonnsadu wwne
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5N deims “udum mezediymsiely
HyviAeaiunstdiedesiomelafiasnanseludluuwilfisestelusd
1. fymilfsadeastuanusuzeaniasitenela Jumifily 2 ageie
1) amgifianadiu_sluszuumela (High airway pressure)
2) amedifianususluszuumela (Low airway pressure)
ﬁ@ﬁﬂﬁaﬂﬁﬂﬁ’lﬂzﬂlﬁL‘ﬁ’]ﬁmﬂ%ﬂ\‘l (Ventilator asynchrony)
1Jeynn Auto-PEEP (Auto-Positive End Expiratory Pressure)

neifl 0, TulianAadg (Worsening oxygenation)

a ~ w0 DN

nnzﬁﬁjﬂmﬁoviaﬁmmﬂ%an (Self extubation)

amzifianwiu sluszuumels

ﬁmqmaamq:ﬁﬁa ma:ﬁﬁmsqm%ummviamﬂmﬂ‘[a,T,iﬂmuﬁm, N1¥ Congestive heart failure,
LaTA1IT Acute respiratory distress syndrome (ARDS) Ludiu n153fladuandeusz i nInsiaseme
wazmMInsINResUitRng deazldndiseoly

199N wmqmmmatﬁ%dmﬁuﬁwLtwmﬁ;ﬁ%’nmﬁmti’ﬁiﬂﬂa:Lﬁﬂﬂmaaﬂulﬁ iU §1e Acute
myocardial infarction 8195019 Acute congestive heart failure vi3agiheiidulsaupagasuisase
8195012 Pneumothorax wnsndiau tusiu n1smsreseneanatednnig Pneumothorax, Broncho-

spasm, Atelectasis, %38 Congestive heart failure (Hudu

N9M339 auviazevela (Endotrecheal tube) Lui3ae éiwy NNIATINYAUYUIDDIYVID 92
Afadunnsiviatiemelaieuaslunasaanduan (Right main stem bronchus intubation) usnanii
‘1/]'6"15'7181/1’]EIIQE]’WﬁﬂWSQﬁ%u\L@]’QWﬂﬂ’ﬁﬁ #iweiavie (Tube biting). masﬁﬁmiqmﬁumm Ny (Secre-
tion obstruction), waznziiiaznemalaviniuge (Tube kinking)

nMInTReissliTANMsfasslunmidedsi Wy fsdnsisduendeastae 1y YuMIIlasde
A2 Pneumothorax, Atelectasis, #38 Right main stem bronchus intubation \{ugiu aeinalsAn lunsedl
i 9 “Bnmeidanudy mo“[u'izuumﬂ“[mﬁmmn Tension pneumothorax N1338N13ATALBNBLIEUBAIL
ldnssnniioan: sarduazerafusunneteiinsedilonls
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AN 1 Nzunsndeuiiiaitasiunisifinsastieviala®

Complications associated with intubation and mechanical ventilation

Prolonged intubation
Cardiac arrest
Gastric distension
Self-extubation
Mechanical dysfunction of the endotracheal tube
Cuff leaks
Injury to the pharnx,larynx,and trachea
Ulceration
Oedema
Haemorrhage
Stenosis
Loss of voice
Respiratory muscle dysfunction
Respiratory muscle atrophy
Nosocomial infections
Sinusitis
Ventilator-associated pneumonia
Decrease in cardiac output
Barotrauma
Increase in work of breathing
Weaning difficulties
Complication associated with ventilation and monitoring
Pulmonary artery catheter

mam wansifianudiu slussuumelasialdanudulunasnay (Peak pressure uas Pla-
teau pressure) Lﬂuﬁa"ﬁwuamﬂmmﬁmﬂﬂﬁm%agmm

Peak pressure

Static pressure

A 3 Pressure/time curve ik A peak pressure Uae plateau pressure
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Peak pressure Fausu iy Resistive pressure IMNVIADAAN U Plateau pressure vHu
Il AN Elastic recoil pressure mamﬁaﬂamazwﬁamfman Peak pressure Tsannsinaan gauge
ANNAULAEATY U Plateau pressure  113068n15 14 Inspiratory hold technic ¥38n1514 occluding
expiratory port Tughemeladn afunanszanm 2 Juit Fesildanudulussuumeladin
N w9 ufelasl Air flow Feasylinusuiiiawihiuanusuludes uazarusniufife Plateau

pressure

a5 2 pgwu asn3ld Peak and Plateau pressure Tun1sgapdiladanisiifianueiu slussuumela

PEAK PRESSURE (P,,,) AND PLATEAU PRESSURE (P,

P.... elevated but Pplat low Both P, and P, elevated

- Secretion and mucous plugs - Acute congestive heart failure

- Tube biting - Pneumothorax

- Bronchospasm - Right main stem bronchus intubation
- Acute respiratory distress syndrome

MTNA 2 u aviedselemivey Peak pressure Was Plateau pressure ums3tasduniziii
iy _sluszuumiela Azl Peak pressure _s3ulasfl Plateau pressure Wasuuiaslanidntion
“iuSun1sWABuwLaIIDY Airway resistance (15U 113¢ Bronchospasm, Mucous plugging %38
Kinking of endotracheal tube Lfluﬁu) "G Plateau pressure NGL"ﬁuLﬁﬂ’Jﬁ’U Peak pressure flaz
“wiusiulsaiisdasiuiialen (Lung parenchyma) %38 ®Wil4n398n (Chest well) 13U 112% Pneu-

mothorax, Congestive heart failure 7139 Acute respiratory distress syndrome (g’

N o o
aMznfianusua lussuunigle
mam g lunnziifeadladn aasiifaldlu 2 nadl

n3ein 1 ans198n9M5cUY Ventilator circuit (Air leak)

M3NfaN3288N9MNIEVY Ventilator circuit azvintianndusluszuumela unndiinm
AINNINANSI08NNlA N19ATIITNIY N1TAIIA BUYIATAY Ventilator circuit 3xtialun1svd G
PDIANSIUU

a

yafianTieanldial
1. Endotracheal tube : A13A3v3Wiailiin1sidausanuvsaly Taan13a97a Marker 289

STYSN VUMD LazN19M57I3 Balloon 289 Cuff Wia3fladun1iz Cuff leak

2. anppnuenfmIElIn | MITRTIT 1efifaaNAIatdenela fuviatierieladind ansiean
vi3ola 3ol wwqmmaﬁnmuo‘[ﬂ

3. anpaniufiiae : Yszmstinulddesdeaniiegwdunnsiwulalugiaefd Tracheo-
esophageal fistula %138 Esophageal intubation L{ugiu
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mmﬁlﬁuagﬁu wnmwevaNiisioanan wu Hilamiieiueshemelafienadiesnisns
Weusuniszesia viafosinswasuvielunsdliifl Cuff leak Wiy "eiiseainia3evtiemela
t evga msse efiazfunsuile udih 152 msuilafidenswasuen el msunsl
vintremeladinlunaanamsiesnisnmsl velwsiiuiieiloesfuniziifl hypoxia aguiu unaaz
tracheo-esophageal fistula 3¢@asUSnsdaswnndidngoud o

nsdifl 2 HLeis High respiratory effort

Y
IuniﬁﬁLﬁmﬁmmﬂﬁjﬂwﬁ Persistent respiratory effort X1nauyinl#iLiin Negative pressure
Tuszuuveamdastionela wazdn Negative pressure fiinNAaLfaly Positive pressure anLAT8Y
trevelasmaswih iduinfanususilussuumelansg Al§ Tidal volume was Minute ventilation #i

a a o

wiawe Tunujuagideuuusiinmsudle 16 2 35

35usnfe N191UABU Mode 371 Assist control ventilation 151 Pressure support ventilation
(PSV) mavudl ’m’]iﬂﬁ’l\l@]’lﬁﬁ]dﬁ)’mﬂﬂ’)ﬂﬁ Spontaneous breathing n5l4 PSV mw:ﬁﬂﬁ@ﬂw
meladhiuedessnniu ssen PSV iy Flow cycle Tumiﬁuwwﬁ@%’nmmim:Lﬁuvf«”’ﬂw‘iuﬁm
Aam3eniiaz Extubation lUéheiuas Tasawziieiild Pressure Support tiaendn 7 cm H,0

357 09fp Sedation %ua:T%Tunﬁniﬁ@’ﬂaﬂlﬂ aansaveladnd Psv 16 uazazdiasldiaiag
dremelafuszozinanu Saiumdgsnedesssnzunindeuainmslden Sedation i

U

Jymiiiemelabidhiueesenels

ﬂ’liﬁﬁﬁ’mmﬂiﬂﬁiLﬁﬂﬁULﬂ%E}\‘iﬁﬁﬂmﬂIﬁ) (Ventilator asynchrony or fighting the ventilation)
Lﬂuﬂiﬂngmiaiﬁwu\lﬁﬂaﬂ‘[ﬁ WIugiazi A9eNNT Agitation %138 Respiratory distress Ui ld
winsthemela  wgiiliiiansmelalidniuiedestiemelalin aal$Tumsei 3

NA5NT 3 ”|m@mmm‘sma‘lfﬂ,ﬂL’Ehﬁ’uLﬂ%'amhﬂmﬂaﬁLﬁ'mﬁmﬁmu\lﬁ (Patient-related
causes) lneialUay 1M130ATRNLAINYTETANMTNTINTWMBUREMTH5 “FTasy mmﬁ’\lmvﬁuagﬁu W0
ﬁ’uq Tunajuﬁ@’@au%mandnLwimaz Auto-PEEP

Unfinsmelasanzasauiu Passive movement Tugihediliinsastemelailutromelasen
§i Prolonged time constant 39NN13MAN19LAiNTBY Respiratory resistance U lsanaufia (Asthma)
Waan1sufinduwes Pulmonary compliance L7 I‘iﬂqaaﬂﬂ\‘iwm (Emphysema) tTusiu azyi{vfifins
ponanlidnlugaevnelasan (Delayed emptying pavfing) vinliiafnedsagTuten (Air trapping) 1iiaeann
melananld livua Wafis ¢ uagmnﬁuﬁam Lﬁmﬂuﬂiﬁngm‘miﬁt%ﬂmﬂ Dynamic hyperinflation
"1 Auto-PEEP Lﬂummﬁuﬁwmmﬁaaﬂuﬂamm:mﬂhaanau qmﬁ'mmn Air trapping"

Auto-PEEP W&z Dynamic hyperinflation ¥ iviiiawas “afs vilvndwiilenelald wnsaieu
panussldifniuazinsiinaas Work of breathing™ uanainil nmsifianusilunsiven (Intrathoracic
pressure) ﬁ”dﬁ'\‘lﬁﬂﬁlﬁﬂ Barotrauma Wacyinl¥ Cardiac output ARAYIINNTaAT8Y Left ventricular

preload AT Ventricular interdependence
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A199l 3 WWADBY respiratory distress TuftiildinIastiemela™

1. Patient-related causes
- Artificial airway problems
- Secretions
- Pneumothorax
- Bronchospasm
- Pulmonary edema
- Pulmonary embolism
- Dynamic Hyperinflation
- Abnormal respiratory drive
- Alteration in body posture
- Drug-induced problems
- Agitation
2. Ventilator-related causes
- System leak
- Circuit malfunction
- Inadequate FiO,
- Inadequate ventilatory support
3. Patient-ventilator asynchrony

n33flas Auto-PEEP anmsasaseneluauldiii Airway disease 1y Tsaviaufia (Asthma)
lilasniaite, “semela Wheezing Tuzausmalasandin“ss Wheezing falai”u areufisziinismalain

oA

f1991H Auto-PEEP

Inspiratio

| B R E Rt Expiration

™

WA 4 U avn1Ie Auto-PEEP
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faspezieniela  1m1Ton aenswiléar 1m13030edBn19E Auto-PEEP fenwil 2 Fa
Wi 990 Flow-time curve figavnelanan o (guadosvanugnas) Sowudndl Air flow agu aefivind
1% Auto-PEEP usnaniin1smsiam Auto-PEEP 89vilélasns Occlude expiratory port technic
Tuznizmelasen o

M35n# Auto-PEEP vl lasnisam Airway resistance Tu Obstructive airway disease 11
msleneevaenan udy, n1sandnsnismiela, n13aa Tidal volume, N34 Inspiratory flow
rate, WATNILAN Expiratory time un13l% External PEEP fili#anwazey Total PEEP (Total PEEP =
auto-PEEP + external PEEP) wsiifiun13tisl#an Work of breathing Tun1s Trigger wa3asznevinela
(81 External PEEP tipunin Auto-PEEP) ma Water falls theory™ fiaw avlumwil 3 Heasifiuin
External PEEP 9z laifinavinlii Total PEEP _sfiu Tunsdlil External PEEP tipunin Auto-PEEP usiin
External PEEP %7031 Auto-PEEP awyinl#i Total PEEP ”G%uLLatQtﬁﬂIﬁﬁNaﬁiﬂi:UUW}ﬂIﬁ? WAz
sruplauasviaonLdeainaniu

I B
Auto-PEEP[ Exiemal PEEP
10 em Hz0 | 0 em Hy0

e |

T T
Auto-PEEP | oo - External PEEP -
10 em MO [ . 0em H0 C

Net PEEP | - B External PEEP
12 em HgO |oisiss 12 em HZO

W

Chanl 150%, P 245

N 5 uauAIW Waterfall 4 avisnuazidaui [5e5uefvnazay External PEEP fia Auto-PEEP”

naffthemelalidiniuedosiemels unilafisanmsaaasestemeladiliveang s (ven-
tilator-related causes) B9 ansauiflelasnsusuiedastismels unndiSnendemsuiivanzesmsiia
Asynchrony flauds 1wsalfiadesliettegnies

msfigihemelalidintuieiestismelaannsUsy Setting idastemeladilivsn: sy u
N frotl

1. Trigger

2. Inspiratory flow

3. Cycle
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Trigger Ao M3#ifile "ansanszduedastitiomelaliihou Tasmsmeladinuie 519 Negative
pressure (Pressure trigger) ¥38n13iABUAANI9Z8Y Flow (Flow trigger) Tuia3astnemala ulvay
\Hu Pressure trigger Fotland sensitivity 71 -1 %38 -2 cmH,0 i Trigger ﬁ”\m’j’l‘fﬁ Q’ﬂ’;ﬂﬁ):mﬂh
Tadnfiuwedastemela Wiasanifiheazsioaia Work of breathing e linsful#ia3as wsotemela

Trigger Bnuszinnwileda Flow trigger Bawulglu Puritan-Bennett 7200ae ilald Flow by
Flow trigger filan 14 Sensitivity 7i5e/u Flow 2 liters/min. waniildaanlun1s Trigger 9t “uni
Pressure Trigger (Sensitivity #i -1 cmH,0) Wazazam Work of Inspiration %x‘imﬁv%ﬁ’fiﬁmiﬁ@'ﬂ’m
melalsidntuindaetemeTlafauls

MIea Inspiratory flow (w389 @ux1nia9an Inspiratory flow figiulyaslsiifieewaiv
awipsmazasiihouasiiiiensiigihomelalidiiuweiostemels Sodlansraiesmeasnui
Qﬂmmﬂ‘immu Air-hunger N3 lavigaen13ifin Inspiratory flow Lﬁﬂiﬁwaﬁ’ucﬂawuﬁaanﬁmaoQﬂaﬂ
Neil Macintyre (Society of Critical Care Medicine Board Review Course 2001, Washington, D.C.)
wuz1i131M5lE Pressure controlled ventilation (PCV) QzaELdin Inspiratory flow \iagan Flow 283
PCV 929ll3n9 9% 981N (13U 110 Liters/min) UAXITADYT A LWIIZIIANNLANANTIDIAMINAUDDY
ftheuaziaiaslugisusnsasnsmeladne: seuuaziflansmeladnduduly ansuanseiiazanas
Fsttumsiigihemelalaidniuadestismelasaidutiosassield POV ileusSsuifisuiy Volume con-
trolled ventilation (VCV)

Cycle vidonawasuuntavanmameladndumelassn vov asldunng (Volume) 1Hus
WAy Cycle u PCV 2=l Inspiratory time \{usidsu Cycle forfun1ase Usues Tu VoV uas
Inspiratory time Tu PCV fiwmane waztwussmmsiifihemelalidniundesemela Hifiled
Inspiratory effort ann anavhldAamsiifiemelalidniuesestemela Folunydifinisse Mode
wn3avevnelafiu Pressure support ventilation (PSV) Tulﬂﬂ'mﬁﬁ Spontaneous breathing 13178
aansiihemelalidniuiesesiiemelaléd Psv i ulwgwdsu Cycle wlo Inspiratory flow anas
Wil 25% 289 Peak inspiratory flow Tufsirdastievnalaasy Cycle e Inspiratory effort 784
@ﬂﬁ&laﬁa\‘i%ﬂm‘%ﬁﬂﬁﬂﬁﬁlﬂﬂﬁﬂﬂ’]ﬂzﬂﬂLﬁﬁﬁmﬂ%mﬁ’m%’]ﬂﬁ)ﬁﬁu\lﬁ 2819l5A7 PSV 81avil¥iiin Neuro-
mechanical asynchrony F9a1a.fu 1Lﬁ@;"ﬁla\‘in’ﬁmﬂ%\l&iL"il"lﬁ'mﬂ%"a\‘flﬁw

fefinstiemelassimduensssgnsigihemelalidiuedsetiemelaldde Proportional
assisted ventilation (PAV) PAV ilacl#us9su Positive pressure fNne Nﬁ’mt’i\‘lmﬂﬁnﬁ’mad@ﬂ’m

[

atlafinNysy Un1TninAdtiaTey PAV f9ianin

amizifeandiauludansas

%uusnﬁaoﬂamﬁjﬂwaaﬂmnLﬂ%‘aaﬁqwm’[adaul,l,ﬁaﬁaﬂmﬂ’laﬁw Ambu bag lagl#aandiau
Tuaun ”al,v”\‘iaﬂaaﬁun"m,ﬁm Hypoxia BEUIU 11591 W1ADEY Hypoxia Wuisas @auilasannsudle
ﬁ“ﬁuayjﬁu ﬁLw@ﬁuq wé’omnﬁ@ﬂaﬂ Stable U&7 WWNGAIINTI9 U Endotracheal tube 3391 Endo-
tracheal tube cuff mima'ﬁ'wmﬂmﬁo‘szwmﬂlamw'aﬂ‘iumﬁﬁaﬁﬂma:qnLﬁumaaam U NE
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Pneumothorax tugiu uwnifaslsziiumeanudusesiedastismelaseiilinsnanuddnesiu wgaes
Impaired Oxygenation Tuﬁﬁ?ﬂwﬁﬂlﬁu aalilu anTef 4°

AI59N 4 UL A9 UMATBY Impaired Oxygenation Tumvﬁﬂaﬂﬁﬂ’n

1. Ventilation - related problems
a. Endotracheal /tracheotomy tube malfunctions
b. Improper ventilator settings
c. Ventilator and breathing circuit malfunctions
2. Progression of underlying disease process
a. Acute respiratory distress syndrome
b. Cardiogenic pulmonary edema
¢. Pneumonia
d. Airway obstructions - asthma and COPD
3. Onset of a new problems
. Simple, tension, anterior loculated pneumothoraces
. Lobar atelectasis
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c. Gastric aspiration

d. Nosocomial pneumonia
e. Pulmonary emboli
f. Fluid overload

g. Microatelectasis

h. Bronchospasm

i. Retained secretions
j. Shock

4. Intervention and procedures
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. Endotracheal suctioning
b. Position changes
c. Chest physical therapy
d. Bronchoscopy
e. Thoracentesis
f. Peritoneal dialysis
g. Hemodialysis
5. Medications
a. Bronchodilators
b. Vasodilators
6. Miscellaneous
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