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Goal of Care

Nurse Patients + Ventilator M)  Safety

Nursing Process Satisfaction



® 1. Pulmonary level .

uamﬂéauﬁ’wﬁ’nmm PaO2 <60, PaCO2 > 50

2. Cellular level —
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lasveendou lunaane

: Pathology of Respiratory failure |
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Pulmonary physiology

1. Ventilation A1adin-aanannian " Pa02,PaCO: ini
2. Diffusion Aunseinu
3. Perfusion naarnu Ventilationiaaauwannawung
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1. Alveolar hypoventilation N1 oY
2. Diffusion defect LT R membrane Y11
. &) v A ~ 1
3. V/Q abnormality Masnutaeanuven luauaa
A 1
4. Shunt !,ﬁ’f)ﬂbliJN”luﬂTi‘V\l’f)ﬂ

1NA Hypoxemia (02 ), Hypercapnia (CO2 ﬁ"ﬂ)

ina Respiratory failure
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1. Hypoxemic Hypoxia PaO2

2. Anemic Hypoxia Hb Gl

3. Circulatory Hypoxia szuuluatlsuauivan

4. Histotoxic Hypoxia & 02 unus Cellly 02 luila

5. Demand Hypoxia 9 Metabolism Gk
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1. Pulmonary gas exchange

2. Gas transport mechanism

3. Tissue perfusion

4. Membrane and enzyme function

\ %

5. Metabolic demand

l

Tissue Hypoxia
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Ventilation abnormality

(Hypercapnia PaCO2 > 50)
- Respiratory muscle dysfunction
- Respiratory muscle Fatique (tachypnea, Ventilatory
discoordination — abd paradox, resp alternans, CO?2
retention, bradypnea/apnea)
- Chest wall abnormalities

- Neuromuscular diseases
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Oxygenation Abnormalities

- Refractory Hypoxemia (shunt)
(Pa02 < 60 128 FiO2 > 0.6)
- Need For positive end expiratory Pressure

- Excessive work of breathing




Respiratory care

nasunla Hypoventilation, Diffusion, V/Q, Shunt

1. Airway care ET-Tube

2. Bronchial hygiene therapy Suction

3. Oxygen therapy Oxygen support
4. Airway pressure therapy Ventilation

support
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Mechanical Ventilation Support

- Indication & Objective

- Patho & Physiology of Patients

- Adequate setting & solve active problem
- Nursing Care of ventilated patient

- Early weaning & extubation




U

¢ Y
AgiszaanvuaamsvIaele

i o =

1. eiszaviszassdiheglvisenrInainaizvialone
1.1 uplumizniesnonsau Provide oxygenation)
1.2 ¥relumsszuree1mea provide ventilation)

2. aamsnanulunisvingla decrease work of
breathing)

3. Supportive treatment lugihalaenaaie

y A A
palNlHIYoENNaal
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1N599538%181]2 (Mechanical ventilator)

* l¥memaedihaniifyriimeszuumale

*  %aNMIMNNU Ap My nazesnainion lasaifens iy
(pressure) inmarnuusimumuveansentazilen 1ggan

(9% v ) ﬁ' v = |
M3 11aveIMadgI93tnses nazileadihe Sann
Bunasvesmailvadhgilea 3anin
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* 1. deudnlodslinseuiluedisd laaanwiz mode Maenlynudile
* 2. 1sziiveims amsuaasvasdileasslnara
* 3. Waszananed VayameadsInenluduiunesndvininfanelil

* 4, EUATLIINSING volutrauma 910 alveolar overdistension N1SINA

barotrauma 910 dynamic hyperinflation Iﬂﬂ!ﬂ‘l/\lw@:ﬂ’m airway obstruction
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100233 3 Mslinsesrarmgluiunssmsdpmilszavilszaes Talams
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Volume cycling ventilator; 14 v, dlussmua m3Auga
nmsne o

Pressure cycling ventilator ; 19 PIP (peak
inspiratory pressure) awdidiu3iflusasmua msduganis
VREETETR

myualimseladiaugs
We ld inspiratory time awfifnvua

Flow cyclmg ventilator : mwm“lwmsmﬂ%mﬁuﬁﬂ o
50513 11aUe901MA anaseIsEAURT T UA
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* Controlled breath; Lﬂ%asﬁaﬂiﬁ’ﬁmjﬂaﬂmmam nazmsliudunes
NAMUA
e Assisted breath N‘]JDEJﬂ’i mumama"lmm mamimﬁmamﬂaﬂumﬁ
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* Assisted — spontaneous; ﬁﬂ’amﬂuﬁﬁumﬁmaimm Tagmviue

'inJuL’JﬁT ﬂi@ﬂ%hWﬁiﬂﬁ‘VHﬂi%ﬂ’)ﬂﬁ’)L@ﬂ Lﬂ'i’éNfD 258 1L ﬂﬁlWﬂJ ﬂOW § RN
fﬂ‘;])’ LW@GlWllﬂi”ﬂ‘]Jﬂ’NiJﬂu @13J°V]ﬂ1‘l’iuﬂ

o Spontaneous mymelafidihenelaes nsosezsielung ﬂm‘wn
flow veamss iosnyiszaunnusy sy PEEP wie CPAP awii
Mviua 1y
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. Hemodynamic after intubationl
Vasodilatory effects Application of positive
Of hypnotic agent pressure ventilation
Unmask relative and Increase in;rraThoracic
absolute hypovolemia pressure

Loss of compensatory
Mechanism: vasodilation Reduced venous return

T g (@
— | . —dco>

Liver dysfunction Kidnex dxsfunc’rion CNS dysfunction
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LHaanmslaneviaenanne vsoNa1Zne
A da
1.1 trauma UM la
1.2 laRad v
1.3 tracheo - esophageal fistula
1.4 granuloma
Y =; ci v v ﬂ' ]
2. 9N NBOUNNYINUAAAIB I8 ]D
W .
2.1 U5 setting laivisnza
2.2 Alarm system mauralng

% g!’ A o a a
2.3 3zuulvinudu / szuvgurgiinnuialng
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* 3.1 hypoventilation / hyperventilation

3.2 hypotention

e 3.3 barotrauma (ventilator associated extra-alveolar air leak
. syndrome), volutrauma

 34lncrease intracranial pressure

e 35renal & hepatic dysfunction

36 respiratory alkalosis

e 3.7gastric distension / gastrointestinal bleeding
 3.8nosocomial lower respiratory tract infection

* 39respiratory muscle fatigue
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4. NANITZNUATHIN D

e communication problem

e ventilator dependency
» fear of death / disability

* |solation / sensory alteration
* depression / anger
* hopelessness / powerlessness
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Respiratory monitoring
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1.m3szmivgireananes (Bedside clinical assessment)
1.1 cyanosis
1.2 Respiratory rate (RR)
1.3 accessory muscle

2.m3tszunizesnaau (Oxygenation assessment)
2.1 ABG
2.2 Oxygen saturation (O, sat, Sp0O,)




N2 Hypoxemia

mazﬁﬁmﬁaﬂawmﬂ’Jmﬁ’uﬁwaan%mﬁlmﬁeﬂum (Pa0,)
PaQ,< 80 mmHg mild hypoxemia

PaQ,< 60 mmHg moderate hypoxemia

PaQ,< 40 mmHg severe hypoxemia

M15911A ABG A24N31UA1 FiO, 1a30
PaO,/ FiO,<400 = Lung Injury

Pa()z/ Fi0, <200 =V/Q mismatch



ainn Blood Gas

. pH 7.35-17.45 Snusniin 40 — 60 mmHg

e
* Pao, 80-100 mmHg (PaO,=100-0.25 X Age)

* PaCO, 35-45 mmHg
* HCO3" 22-26 mmHg

* BE + 2.5 mEq/L

+ 0,5at 95-99 %
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oz m PO, (mm Hg)
1lnm 80 -100
Mild Hypoxemia <380
Moderate <60 ' &
Hypoxemia b
Severe <40 L% "@‘“‘

Hypoxemia
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3. msdszdiumswele (Ventilation assessment )

3.1 msuszEiuaiusieme

1) HUDLEUMTHIE ]9

- paradoxical breathing nsiisaungnineu meladinfies@auns
- respiratory alternans nazifsauiu ICM udnfuven Asudnfuean

- asymmetric movement
- rate, dept
- effort



= (%
A lazasdan ANHULLANNL
ANHAUSNITHIY 1D anHAUTNI) 1




%& & Years lLC"AU,I

Siinagarind

3.2 1M SUAAIVBINNZHIElad 1N (DiSTr'eSS)

- 9IMIFUAU JUNY NTTAUNTLAY

< | Y] v Jd d'
-welagy wiele luaunusinges
Yy 9 dy !
- lsnanuiiewirelunisniela (accessory muscle)
= A [ 9 Y] I~ 49! 9
- FNDT HI0DATINTAUVIHIGIVU / H1a3
v s o X 3
- ANNAU TanagIvu / dad
- paradoxical breathing (n3ziivaungariinu meludiiosvwmi)

. (<] % v = v
- respiratory alternans (nsziisauny ICM waanuwga Jawaanuen)
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3.3 m3dsuiiu Assisted ventilation

nsaidieeenuss trigger inTeeremely arsilsziiv
1. RR
2.TV, MV, Peak airway pressure
3. Abdominal wall coordinate
4. Accessory muscle

B. Sternal retraction
6. Respiration alternans
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3.4 msdsziuaiu Chest

1. Uszulasiaaesilon
1.1 Crepitation
1.2 Bronchospasm
1.3 Air trapping

2. Chest wall movement

3. Diaphragm movement

3.5 M3 End tidal PaCO, (ETCO,)

3.6 N33A vital capacity (VC)
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3.7 Rapid shallow breathing index (RSBI)

oasimsniela (F)/d5umasermanvieladienn
(f/ TV,

1 1 1 A 1 1o &
A1 > 105 LLﬁﬂ\‘l'ﬂT@ﬂTﬁ‘Vi81&?]3@3%3814181%1%?[%3%
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v X VI A Y1 Y d' ]
vunnmshaamaudihealamsesravialo

U038 Lung mechanics UM ..../...ooooofoveo 13T
Mode ............. Waveform .................... Fi02 .........
Ppeak ............ Ppla............ PEEP B |
RR.............. TV ... MV ... RSBI ...........
Cuff pressure A ﬂ%ﬂl‘ﬂl& .................
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1. WJ153’NlmzﬂﬂﬁﬂuﬂjHJﬂTJﬁHVII?NWEﬂﬁﬁJHWﬂJ@QIﬁﬂ

1.1 fhszSwazdunaimsnulasunlasedialndsa 1gun
1) DINIHUAAIVBN tissue hypoxia 11 A andaaen 1)
ATEAUNTZEY FUAYN UANUNIBIAUANNI FA 187
2) DIMILUAAIVBIN1E distress HTpuUULAUMITIE 19T
wlaeu'lal
3) FaUnNALaziuNn Pulse, HR, BP
4 dunauaziunnanyue EKG
5) unn SpO,
6) AN IWAZAAA NG ABG
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-~ SNV (F1D)

1.2 Yosfunazanmsiae Tasmmzmsanveluszuumadumele
aIUA
1.2.1 davian §iia (sggﬁﬂuﬂg‘jﬁaémnﬁ%’Jmﬁmmgmuqumsﬁﬂ
wolulsaneninavesszuumaaumeladiudie (VAP bundle)
1) Standard precautions taz Contact precautions
2) mailesnumstna Aspiration
3) M1A355 1M 319011z Nosocomial sinusitis
4 msgumstlestunsaaveningunsaimaqveunsestae
wela
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VAP bundle
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MSNEILIA (D)

5) NIAALANUE

* Igﬁ’ﬂqﬂﬂ’a‘ﬂiﬁ WNNEAN (proper equipment)
= [ dl” o .
* fANANUINAANLTA (aseptic technique)
* @LL@iﬁﬂﬂﬂ%L@uﬁﬂu@ ALANINY (preoxygenation)
* I NATANIIAAANNENYNAD (proper technique)
* puAliaaNTIAuLArILaINAINBAUAIAALENNE (reoxygenation and lung inflation)
* 4 o v 1 1 di o d”
LH19209NNZININGR 1AL NNFA LAY AN
* UUTAALEINNT AITAILNG
- ﬁﬂHﬂA%%ﬂQﬂ: conscious, V/S, mental status, cyanosis, SpO2

- ANBULLENUL: volume, color, consistency

¥ STUINNITAALEANNZUANTATS A7EE9 TNz IndauNaIan AL 1E truama,

spasm, atelectasis, pneumonia
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MWL (AD)

1.2.2 Aseptic Technique avSurinamsnsomsaonla
ginsaimsunnddngemedie
1.2.3 Jauaziunn BT, Pulse , HR waz BP
1.2.4 @901529UAZAAMNNA CBC
1.2.5 §9AI0AZAAMUAAINIZITOM Y
1.2.6 qual# 1d5uen ATB muunumsSnyvesunng
1.3 dszfivanddounasvenlen Iiifinnamsiudes
Joanniis wiemuemsiaely
1.4 4901339 HAZAANINNADIENINIIANIIIBN
1.5 Tufinnsindn-eon nn 8 Falus
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MWL (AD)

2, !!igﬂell !lﬁ%ﬁﬂcﬂ13$!§®ﬂW%®Q®f’)ﬂgBmu

2.1 guanaziuiinmslSunsesirsmalamauswumsdpm mu mode
d' d AN Vv YI Y Y
nuwnaaenlynudile laun
CMV = TV, Peak flow,b RR, FiO:, PEEP
PCV = PIP, Inspiratory time, I:E ,RR, FiO:, PEEP

2.2 dunanaztunn Parameters asselii

2.2.1 Patient datas ldun TV, MV, Peak airway

pressure, Plateau pressure, Compliance ,
Resistancec, Auto PEEP
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< SNV (F1D)

2.3 danauaziuNnanyaensviela
Y Yy ] a\ . .
2.4 nsauidihalasumsiemalostia PCV inverse I:E Ratio

w Y Y P2 1T A Y 4'
ﬂ?ﬁﬁﬁ!ﬂﬂ!!agﬂuﬂﬂﬁﬂymgﬂ1‘§°l"i18]1“1]6119\1@1]38]313““‘5?]11—!!?\59\1
A " Y oA Y, A ¢ o & Y Y Y, =
T‘i'ii’)ulll ﬂmm‘imﬂalimm!mm !!Wﬂﬂ@15]%1!1]14?]@@11’381“53811’1@\11] UN|
Y Y Y, £ Yy Y . = o Y Y
Ulﬂ!!ﬂ I UNATNIUD (‘Wlﬂﬂ'ﬁi’)ﬂﬂ% 9.7) ¥¥ Tracrium W\‘l‘im\‘i"l’smui')m

dedl#TaunuenyaldnauntenlFluifogiiu Ao Profofol H39 Dormicum
v 2 A Y & Yy o v Y
gRanaelAlagnsnanIotigadnMeviaeaaon wiennukhszTams

a A o o, cé < b4 S c; a cgsl
INAIADALADAN NI (phleb1t1s) Fudunavanaeioanavu
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MWL (AD)

2.5 JUNN SpO2

2.6 Iz IUNNT YN UTW

2.7 Funauaziiuiingnuazaauvihifale

2.8 dunALazlunn CVP, PAP, PCWP, CO
(nsauler Swan ganz catheter)

2.9 éamammzﬁﬂmuwa ABG
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MSNENLUIA (AD)

o v =X Y1 ! U/
2.10 mmmmz‘um]ﬂmsmﬂ%mmty’ﬂaﬂﬁ’mﬂ‘ums
= = o A A
!‘iJaﬂullﬂaﬁﬂli’)ﬁﬁ$ﬂﬂl’lﬁm?ﬂuﬂﬂﬂﬁx‘]!&li’)!ﬂﬂ

a a ¢ A
21715HAUNA HAZAITIIBNUUNNENNBNDINS
=\ =\ W ldq’

AnilnAaI
1) MAP (Mecan Airway Pressure ﬁgafﬁumn I:E > 1:1
2) amsdasunilasves Exhaled Tidal Volume

J d v
3) AzAMSUIU lnvon lHAAT
4) ©1N5UaAIUDI Cardiac output NA1AS
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@9 MWL (AD) o

TN

2.11 guanazioanun1IzIaealaI N3 099 NTIDUINNUY

1) haamumsmhauveunsestlemels szuuduanauaon

A
1n309¥avngla

- msnageunsesemelomuduzanenld o
- szuumensestaemeless niegndiu
- MK WY 90
- mstdeungavesinenseazorinenan
el
- WENnzAAY
- m3le
- viaeAaNIN5Y
natl Reset alarm noasuiledamgnudluSaudeand
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MSNENLUIA (AD)

2) 5£UATLIINITDUDLY MISAIAN
3) aauazsIAILIINMSIMNINITNNNNMS | ToanHau
4) Uszidiunazaaifadanimlvinannuduia liguaue

3. guasuldnimsuann)asufanazmssziieene
3.1 lagmsguamaaiuringlolwlag ﬂﬂmumgﬁiaﬁﬂi’faﬂa‘%
3.2 Funauaziuin SpO taz ETCo?
3.3 nanmEeaRonssuTiiumslFeandou
3.4 Sarueufiiiumsuanilagueendion

Good lung down

Fowler 's position
Prone position
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Prone position
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MSNENLUIA (AD)

Y b Al 9}4! = = d' = U ) %
4. wael#dHand IB5ams lvaNauasa s ane NUANNABINI TV
519me (Maintain  Cardiac output)

b % v v v = :i =
Tagmathszds daunanaziiunn mafasumlasmaeszoulvadeunn
Y Y dun A agy 1
T luanaznnadangihediemsaailng Taun
4.1 o5 wazanvazmImele |, pulse, HR,BP

4.2 EKG
43CVP, PAP, PCWP ,CO (nsalla Swan Ganz Catheter )

s4urine out put 901 FIlag
45 I/0 D 8 ¥4
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5. vaelvdihand IGsauaavesnsimaz Electrolyte
5.1 1#hs2791e9nun 13 Acute renal failure
1) Tnelszfiuannzinua wieviiy Funauaziiuiin
- oIMIvesv eI
- 9T azanyULMIHIg ]
B NGEENIGE
- CVP, PAP, PCWP,CO (N3 ald Swan Ganz Catheter)
- urine out put
- 1/0 0 8% 1ua
2) 491329 BUN, Cr 8luszee
3) 1#132390192 Hypotension, Low CO
4) Yoanuilaveasunemsina Acute renal failure 1% sepsis, nephrotoxin
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1) ﬂuami°mammmmsmmama‘l%‘lmﬂuﬂnﬂ uazﬁmﬂﬂﬂuaﬁyﬁywmamﬂﬂmﬂ

uaznailu Alarm reset °nﬂﬂiamac‘nmmmmﬂnmmaf’f’lm
2) FunanaziufinmsdSuniaumsmnauveunies
3) dunanaziiuin Patient datas vuwihimiinses
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4) FUPAUAZTHNNDINISUALDIN SHAAIVDINIZIADANIDIDONTIDY
5) JauaziunndaNa@w

6) Funauaziufindnvazaauliihhla

7) @ansMaZAAMNNAIIEMNSIaon

8) ¥aenviasunndla ICD nsaina Pneumothorax
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- AUNY
- Oxygen toxicity
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d' =X d' = a A
7.1 weanswaamsasuudasmenesassinenvesen
7.2 MSYTLNUNINBUTHDINDNMTSNH
d
7.3 NSNINIDIA

Tasmsia LUung mechanics 'laun

- TV,MV,VC RR
- Rapid shallow breathing index (RSBT )



Weaning protocol

* Tolerance of spontaneous breathing tria
—02>90 %
— pH >7.32
— PaCO2 increase < 10 mmHg

— HR change < 20 %
— BP change < 20 % (systolic)

— RR <35/ min
— Conscious laasuutlas

— Aplangau

— AnHauNene nansAr Support unau




Weaning

gNngandAsasiigvnglalaluainiuunzay
1. inousinisvenipsasdaannala
aa dgj = dl o v Aa
- NNMENNPRUEN Wlkizannganlaanni AN
veladuinan doyaaning Haonuannaresdianlnglan
szst Albumin >3 gm% , Hct > 30 %
- sz@nanmnisineuaasten TV 5 ml / wusa 1 Kg
- auandnsalunsuanilasufinaaasilan gilaeunglagos

Fi02 0.4,/ 02Sat>90 %, fin Pa02 > 60 mmHg,
A1 PaCO2 35-45 mmHg

2. Aanmeiaradluilaqiiu weaning

2.1 IMV + CPAP

2.2 IMV + Pressure Support

2.3 CPAP with Pressure Support Ventilator
2.4 T-Piece method
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8.4 NSTIWIHUD
v < = v
8.5 dunnSmamazanuannsalumsgadueimisvesdile
8.6 ﬂszgﬁu & ﬁuﬁn Bowel sound
8.7 TUNNIIUIUASWAZANHU VD IRV
8.8 qualnidileldsumsonnsimisanenuanudoinsvesinnme Tasiszuim
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9. mﬁguaﬁ’ﬂﬂ (general care)
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9.7 Intravenous line care
* peripheral line

* central line
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Oxygenation/Ventilation

“muaumelalag
-Wagasdoadawilna
- 5p02z > 90%
Chest X-ray in@
-ABG oglunamnilnd

-Peak airway pressure,
Plateau eghunaminlnd

- thszTanazlszidiu O, sat, End tidal CO2, airway pressure, ms
wawves ventilator

4
IS4 ' A

- Suction ediveued Iaalti Oxygen 100% nou-riaa Suction
-1z ABG

- Mmamwinla
- @91 339 chest X-ray
-I¥ienvenaviaonanmuUNUNITSNE

0 0
- HOUMATHEFI 30 45

- WANAZUAIAI NN 2 TN

Circulation/perfusion
- CO oglunaailnd

- urine > 0.5 cc/kg/hr

- CVP, BP aglumnmaiilng

- dsziiiu V/S, hemodynamic monitoring 1n 1 1314
- guna/iunn EKG a1niimsnlagunilasainang hypOX Ia

- al‘l%ﬁ”lﬁﬁﬂlﬂ!ﬁ’lﬂ‘l’l"Ix‘]‘lr‘m’r)ﬂ!a@ﬂﬁ"l !ﬁ@!ﬁﬂl!ﬂ%%ﬂ}l”ﬁzﬁﬂ pr'eload
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Fluid/ Electrolyte
-I/0 balance

- wa Electrolyte aghunamiin

- urine > 0.5 cc/kg/hr

-tiuiin I/0 nn 8 Falus

-aansvdamuna BUN. Cr, Electrolyte, serum
osmolarity, urine sp. gr.

- BW
- Electrolyte replacement anumumssnm

Safety

- ET-tube aglushmvnsnmingan

- cuff pressure nmmnzan
- STUT NN UUDIUATOITIE
wiglamanueseiilszansmmn

o v =KX A d Y] = 2:1
- AN IUHUN ET-TUbe NIFYAAINAIAIANDT HATIZIINTIANIY

-Jartiuiin cuff pressure 14 fieandt 25 mmHg laglaaslunszinhe
as minimal leak technique 1138 minimal occlusion uaz

Uszdiumsdives cuff pressure s

- A5IVAPUMINNUVIITY QY MM UVBUATDITIHE]D 0E19TENN
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VINANAA LUSEeZLSU L ULATD

& monitor dilnaumzld ET tube waznasziznizla
(oW 1 U 1 (oW ::i v A 1 (oW (oW
“adld ET tube a2 anuLasasnwnlas lNUsuansas:
YR Y U o P I
n1swglazasdthgliiznuiesasnan la...

- 'y Y 1 Y o
%2118 lan8 AMBU T 100% 02 Zalununnass
ag:d hyperinflate LLaz hyperventilate

Aa Y A < U a A6 YU A aa
25U18 THRANLT DN Ltaaaaﬁlwgﬂfwﬂgum
a . . . . &
NATW LA acidosis, % sedation & analgesia LanNha e
AILAIDITIERIY I A DNABILRANZ A
2N SISANINIHUIINN 96189128 muscle relaxant
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Tsitile humidifier waz latGaIt
S A Y "y U
11N water tab/colugate Tnagawiaw gJJiJ'm.....VAP
1 c:. €A p="] 1
Tsagwnargiaasandana...... ILHA
NG-tube...... sinusitis
n1slanndanilas
non analgesic agent/sedaive drug

. Unplan Extubation ...... Reintubation!
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1.1 pneumonia
1.2 pneumothorax
1.3 pulmonary congestion, pulmonary infiltration
d' = || d' a A o "\ b %
2 @EYAMITZINEIMA Nz ey 119010 Yszansmumsmmaaurineglaly
laganag a1
2.1 LANUSL A9 N5u10880
2.2 bronchospasm
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Nursing diagnosis
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_seansmumsiua1ve91i [0anase1n arrhythmia
- electrolyte imbalance
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- 113 hypermetabolism

- MIIINITRATNAAAN



Outcome

success extubation
no complication
LOS |
Survival
satisfaction
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