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Respiratory system wiseonlu 2 zone

1. Conducting zone (@ufiliifimsuaniuasuineg)

Trachea A9Ye \énasludls terminal bronchioles

\Ju air transport e TaifinnsuaniUdey fius ventilation 3a3undn anatomical dead
space (Aualuagdl 150 m0)

Humidification & Temperature regulation (Conditioning air)

Filtration and removal of particles : {losand cilia WalundaudanUasy uaz goblet cells i

'
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2. Respiratory Zone (ghuiiinsianiaeuing)
Wuduiireunann respiratory bronchiole T alveolar ducts solufis alveoli
1311970 respiratory bronchiole &aflnaymeliayRatuu 4 wauenuuuady alveolar ducts Jaduvie

U 9 Ainrafiu alveolar sacs alveolar sac 9zUsenause gamdn 9 15un31 alveoli viwihiluandeufine

Alveolar duct —\ .

Respiratory < # 4 , Alveolar duct
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Alveolar duct - " P
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Structure Inner Cilia |Gobletcells| Cartilage | Smooth
diameter (mm) muscle
Larynx 35-45 ++ +H+ +4+ 0
Trachea 20-25 +++ +++ +4++ +
(C-shaped)
Primary 12-16 +++ ++ +++ ++
bronchi (rings)
Secondary 10-12 +++ ++ +++ ++
Conducting- bronchi (plates)
zone [ -
Tertiary 8-10 +++ ++ ++ ++
bronchi (plates)
Smaller 1-8 ++4 + + ++
bronchi (plates)
Bronchioles 0.5-1 ++ + 0 +++
Terminole <0.5 ++ 0 0 +++
bronchioles

Fig. 2 A, B : Anatomy of respiratory system
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Respiratory Membrane

15192138091 air blood barrier Usznaunay

Alveolar and capillary walls 1520fudl basal laminas

Alveolar walls:

Hu type | epithelial cells

iy simple diffusion Wag Secrete angiotensin converting enzyme (ACE)

Type Il cells secrete surfactant Yiwithiitean surface tension il alveoli lai collapse 1amela

28N

Fig. 3 Alveolar anatomy

Blood supply to lungs Usgnaulumie

Pulmonary circulation A® @iy mixed venous winUen wazvitnsnenlidu oxygenated blood
91N pulmonary arteries L‘fhfgj Pulmonary vein
Bronchial circulation : Aorta lU8s Hilus agidealudiu conducting zone Misvum fa3ndu shunt 1119

ils 2glusmiu pulmonary vein wagidilugiila

Chest wall

Inspiration

2¢1% Diaphragm uay external intercostal muscles Juman

mameladn axiituneuie diaphragm contraction, external intercostal muscles ontu whikin
Intrapulmonary pressure negative, il pressure gradient ﬁﬂiﬁ@ﬂam“ﬁmﬂuﬂﬂ

Exhalation

Ju passive recoil

Forced Expiration 1An31n contraction ¥84 internal intercostal muscles tagn15l4d abdominal

muscles
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Changes in anterior-posterior and Changes in lateral dimensions
superior-inferior dimensions
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Fig. 4 Inspiration mechanism (a), Expiration mechanism (b)

Partial Pressure of Gas
- 10 Dalton’s law #i#ifls fiflufvaneaiinusiuiu urazainegiududii ufennslaaunsaade

pressure Y0909 @usatanTmiulaLag 1

PO: = (FiO2xPg)
= (0.21x 760 Torr)
= 159 Torr
- uimnieglunay Wy aguman
Barometric pressure(Ps) POz = 0.21x625 Torr
= 131 Torr
15198 fraction azivinid Wuwmguadn iluauiieguudasiosd] compensate mechanism 61
hypoxia
- wiluAuUn@ 5nilgaumgil 37 83N wagdl moisture
PO: = 0.21x (760 - 47) Torr
= 149 Torr

{ifte Partial pressure Mismgladinluluauun® Fsmniseglufigeliu Barometric pressure fazanas ¥

1% Partial pressure anassulunie
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Henry’s law
Ventilation

Maximum possible inspiration
6000 — 4 A A A

N\ N
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Fig. 5 Ventilation cycle

YsumsvesUeaudadu 4 dude
1. Tidal volume (V;) flouSinasvesormalumsmeladwiemelasenlundaniie Tugllvjasdenund
Uszaas 500 ml
2. Inspiratory reserve volume (IRV) ﬁaﬂ‘%mm‘iﬁumawmﬂﬁmmmmﬂaLﬁ?hqﬂ poannsglanuUng
fA1UsEan 2,100 - 3,200 ml
3. Expiratory reserve volume (ERV) flauSinasvesenmiafiannsamelasenlddnsudufiseannismela
penANUNG dA1UsTanm 1,000 — 1,200 ml
4. Residual volume (RV) AoUSinnsvesemaiidsnavdedaeglulen visanmamelasenegiadfui i
AUsTUN 1,200 ml
puguaslenuuady 4 dife
1. Inspiratory capacity (IC) AeauguasUssiiandutiinasvesermaiimelaidingn nisanmelasen
auUnd viieidunasiuwes TVHRY Unfdia1usyana 3,800 ml
2. Functional residual capacity (FRC)** ﬁammaﬂﬂamﬁﬁmL?;Juﬁmmmaqmmﬂmmé‘aagﬂuﬂawé’qmn
weloenauuni wierdunaTiuues ERVARV Undtinuszanas 2,200 ml (Hudfieae maintain 115
wanasusandiauld Wl fluctuation P,0,)
3. Vital capacity (VO) Aomrmiquestanfianifiuuinsvesermaelasengs nasanmaneladngs vie
1Junasiuwed IRV + TV + ERV Un@dienuseanas 4,800 ml
4. Total lung capacity (TLC) ﬁammq‘umﬂamﬁﬁmLﬂuﬂ%mmmaqmmﬁﬁ"’wmLﬁama'lm%qm oty
NaTIMYBI VC+RV Unfislenuszana 6,000 ml

a

Tupuiguunn wie auld post-op FRC 19 Aaydl Oxygen reserve oy

¥
= =~

21 closing volume 11AA91 FRC Wols @il Ae Alveoli collapse 3m9sld pressure Tun1smela

WunFu TdusaunnTu Oxygenation Aagudas
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0 |
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Collapsing Disiending
Fig. 6 A, B : Ventilation curve in individual ventilation
Pulmonary Ventilation

- Minute Ventilation s Usuwsernieinelaineanundbu 1 w1

Vr = 500 ml RR=15/min
Ve = VrxRR

= 500x15

= 7500 ml/min

- Alveolar Ventilation fis Usunasenmensnuidnlulu respiratory zone fio 1 uni 1udunilsves

pulmonary ventilation Nfn1skaniUasuLia

Va = frequency X Vr-Vp
(ml/min) (breaths/min) (ml/breath)
Alveolar Ventilation = Respiratory rate x (Tidal Volume - Dead Space)
Minute volume = Tidal volume X Respiratory rate
250{ 4 32 = 5000
Vo= 4800ml E
B
Vi = 3200ml A
& 30 seconds |
500 | 16 = 8000M!
Vo= 2400mi =
=
V4 = 5600ml t

seconas

1000 |4 8 = 8000m! ﬂ ﬂ

Vo=1200ml

500mi

Vs, = 6800ml

AV
v 30 seconds
Fig. 7 Minute ventilation in difference condition
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ne5198 Tuauld 1 Ay A3 Minute Ventilation 1 Alveolar Ventilation 813aglaiwiniuile 3edaa
%111 dead space Wil Alveolar ventilation tigawensali
Wi N369 Ventilator 1y ARDS 15160414 low tidal volume rate g%y 31l Alveolar ventilation T

LWBINE F9AR Permissive Hypercapnia

V;CO
P,CO2 xx 222
Va

NEAUNNTUILLTIUAN T factor Nilnane CO, Ao
1. CO,Production 1A%y
2. Alveolar Ventilation tog >> 914LAna7n alveolar ventilation 498334 %39 dead space 11N W1

alveolar ventilation = minute ventilation — dead space

DEAD SPACE (USsnasgayitan)
- Anatomical Dead Space
- Alveolar Dead Space

- Physiological Dead Space

1. Anatomical Dead space

- Anatomical dead space fUszu1ad 150 ml fums conducting zone
- Tidal Volume wiglai 1 asuszana 500 mt

- dnduves Volume dead space = Vp/Vr

= 150 /500
= 0.3
- Tueunluasdidnfiegi 0.25 - 0.35

2. Alveolar Dead space
Alveoli @unil ventilation wibilll Perfusion Munefa 1danliluiwmiinua1unsai ventilation ba wu

Na@wue Emboli, Capillary Constriction, Emphysema

A = Hydrostatic Pulmonary

pressure failure arterial
B = Nomal pressure
C = Embolus head

D = Emphysema
E = Pre-capillary
constriction

Fig. 8 Alveolar dead space
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Physiological Dead Space

Physiological Vb = Alveolar Vb + Anatomical Vp
Feazliwhiulunsal auld PE

ez ulalaain Bohr’s method

Vr FE CO2 = VaFaCO2
Va = Vr-Vp
VrxFECO2 = (Vr-Vb)FaCO2
VrxFeCO2 = VrFaCO2-VpFaCO2
Vp Fa CO2 = VrFaCO2-Vr FeCO2
Vb Fa CO2 = Vr (FaCO2-FeCO2)
Vb/Vr = (FaCOz-FeCO2)/FaCO2

Vp  P,CO, — PzCO,
Ve P,CO,

Nnaunsil P, CO, azmuiallaain anlu Arterial blood gas @ P: CO, fifie End tidal CO, ¥il#isn

anunsauenledn dead space Wuwinls fegradu msaueaau luauld neuro e1atiin air emboli Tupuld

ortho 813tAn fat emboli

Diffusion of Gas

A LN

Fick’s Law of Diffusion

Alveolar Membrane

0, A = 85 m? per lung
T = 0.5 um

f,-f"fn 7 co, D=

° A
I{qals=D X?X(Pl_PZ)

-

t

Gas flux across thin membranes

Follow partial pressure gradient DCO2 >> DO2
Fig. 9 Fick’s Law of diffusion

Gas 39 membrane MnUaningiden Fuituiaded

Different pressure

Area

AUNUN

Diffusion constant L CO, 3 solubility 11nn31 O, 20 11 fAiag diffuse launni 0,20 W1
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Start of i End of
capillary N S— capillary
A4 Ad
Alveolar —» |-

Oy (Abnormal)

Partial pressure

coO

4] 25 .50 75

Time in capillary (sec)

Fig. 10 Uptake of CO, N,0, and O, along the pulmonary capillary. Note that the blood partial
pressure of N,O virtually reach that of alveolar gas very early in the capillary so that the
transfer of this gas is perfusion limited. By contrast, the partial pressure of CO in the
blood is almost unchanged so that its transfer is diffusion limited. O, transfer can be

perfusion limited or partly diffusion limited. Depending on condition

ANNSINSREHNIN N,O avareludealad lifuiu Hb isaiuidiadeanidadialdinaiuma 0.75
sec ws O, luruunldnawaniUaeuna 0.25 sec Aasauan yililuteawds 1511%e mechanism v8s hypoxia 11
11310 diffusion defect tagas ins1aelit 1 diffusion defect Aagldianlunisuaniden 0.75 sec laildiin

hypoxia ol

Fig. 11 $n9814 Intrapulmonary shunt
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egafe TugUhenilanu & pneurnonia 1en 1 913 & shunt A3sUen 15719z40wdn Yo 1 wanwdeuld
Hoeninunn i diffusion defect MnnsIisIRgiuIEaTIIRBsUanTa 41e lallavinliAn hypoxia Tunsdlil aziia

hypoxia Tuile gtheldeaniidanie wse villi circulation time anas

Pulmonary circulation

Pulmonary Pulmonary
artery Y e vEIN
195 . —_ -//;‘7 B
‘f/g \\\% ~02 . A
4 o
:{4\*:‘ )‘Y x} \COQ ‘l | y :'g'
[ 2 \ i X4
2 | Right Left | /
| 25/0 {| heart heart 1200 l
- 120/80
Aorta
Systolig f
Systemic /6iast0|ic
\ vein 100
A Arterioles /
\

30

Tissues
Fig. 12 Pulmonary circulation

LEOALAUNIAIN Rt ventricle main => pulmonary artery => pulmonary capillary => oxygenated
blood => pulmonary vein => Lt atrium => Lt ventricle

\Honaylvaidng Rt atrium H1u pulmonary artery ¥11n13 oxygenated blood gavinelviandu
pulmonary vein L°19Jj'1’;j Lt ventricle

systolic PAP 25 mmHg, diastolic PAP 8 mmHg wall 19 compliance i

Pulmonary vascular resistance

wu Tuauldfidu pulmonary hypertension vseAuld shock

MPAP — PAWP
co

PVR =

wiu Tuauldlu pulmonary hypertension 9zl pressure g3%u vl cardiac output 7isnas dawalsi

il Resistance ﬁqﬁumulﬂﬁw



Passive control of the circulation
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\)istension

-4

i

Fig. 13 Recruitment (opening of previously closed vessels) and distension (increase in caliber of

vessels). These are the two mechanisms for the decrese in pulmonary vascular

resistance that occurs as vascular pressures are raised.

\519uLiuaudle vascular pressure Lﬁuqﬁu SNNNBATNYIEINAR pulmonary vascular resistance Ag

1. Recruitment AMSWLHNLYUIUDY vessel

2. Distension AMIVYYUINVDY vessel

120 -
Capillary

=

Extra-alveolar
vessel

¥

X

—

N\

}

100 (=
D
/

80

Vascular resistance (cm H20/1/min)

== )

|—
Z

N

60 1 |

50 100 150 200

Lung volume (ml)

Fig. 14 Pulmonary vascular
dntaduilandrAgy waziinase PVR Ao Lung volume

=] g ¥ 2 ' a
1NAFINLIIALLAUI a1 lung volume Houly 1y lung 4

resistance

atelectasis %39 lung collapse 970

Extraalveolar vessel gnnaiden Tidinasiuluiuun &Winuun Ao resistance finau %38 &1 lung volume 110

WulU audenvenglugifind alveolar vessel Aagaanuly vilst PVR iiudu wu nsld PEEP fiunaiuly vinle

lung volume 2818 PVR Aagiiinliu 1in cardiac output Nieemuan enfiviliin vasoconstriction 1y

- Serotonin, histamine, norepinephrine il Lﬁu PVR

- Acethylcholine, isoproterenol vl an PVR
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Uadpdusiluane PVR w9u
- 0158 pH ¢ acidosis 1MnWU 1A vasoconstriction ¥l PVR g4ty

- msifiuwes sympathetic outflow Yl PVR Aty

Ventilation-perfusion relationships

The four zones of the lung

Zone 1
PA > Ppa > Ppv

Ppa = PA

Zone 2
Ppa > PA > Ppv

t

Distance
o - va = PA
3. Distention

Zone 3
Ppa > Ppv > PA

4. Interstitial pressure

Zone 4

a Ppa > PISF > Ppv > PA

Blood flow —>»

Fig. 15 Ventilation perfusion relationship

- Zone 1 fegduvuanvaslonazil blood peﬁusion1ﬂﬁaa i1 pressurevadalveolar qamfwm artery

J ]
WATEINIYRY vein

- Zone 2 agil pressure U84 artery 83031984 alveolar kargeNINved vein

- Zone 3 agil pressure ¥84 artery g4ni184 vein Uargeninved alveolar Fohuniinsld pulmonary
artery catheter msagldidnlulu zone 3 wissainalveolar PO, finasionis ¥y circulation

TJpeu1n

ABNORMAL GAS EXCHANGE
- Hypoventilation
- Absolute shunt
- \.//Q mismatch
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Cause PaaO2 Response to O, Example
Hypoventilation Normal Good Drug overdose
Shunt Increase Poor Atelectasis
Pneumonia
V/Q mismatch Increase Good Partial airway obstruction

1. Hypoventilation ¥inlal O,sat 4 drop @mnAe
- Drugs which depress the central drive to the respiratory muscles

- Damage to the chest wall

- Paralysis of respiratory muscles

- High resistance to breathing

Alveolar ventilation #1anas CO, MLiNTU 210 Alveolar Gas Equation

P,0, =P102_(

R

F = small collection factor ~2 mmHg
R = respiratory exchange ratio ~ 0.8

2. Shunt

P,CO
;1__z>4_p

TugUheniinnig shunt nsiiu FO, 01aliinuselew daivielises Hypoxemia fip Nsiiiy peep @4

glalungu lung diffuse dwnnldlungy Unilateral lung 819vilAn pneumothorax e

Cvo,

Qs _Cc'o, — Cao,
Qr Cc'o, — Cvo,

S Rl Tt et e AP Y T

PRI 0 7 (e LT e STRO

Fig. 16 shunt fraction 151987 910 venous blood Tnenisld Swan-Ganz catheter
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Redistribute edema iiliiin Stretched alveolar wall ¥il#idia lung volume

Shunt fraction (%) | Clinical significance
<10 % Clinical compatible with normal lung
10-19 % Intrapulmonary abnormality
20-29 % Significant abnormality; requires ventilatory support with PEEP
>30 % Severe disease

3. V/Q Mismatch
- P(A-a) O,

- P,0,/P,0,

- P,0,/FO,

WU partial airway obstruction 93l P(A-a) O, WfisAu response @ O, lad

Transportation
nsvudafineludon (Gas transportation)
lunmseudwwendlautuesndauluidienazUsyneulumeesndiauiiavarglunaiaui(dissolve oxygen)

wageenBaunsiuiudlalnadu (oxyhemoglobin) Feanunsamuiulsuiuvesoandiaulana

Dissolve oxygen (eonFiauazanglunaiaun)

Ozsotubility coefficient x SO2

0.003 x PO
2

= 0.003 x100

0.3 ml 02 : plasma 100 ml

Oxygen Content (CaOz)

fa sandunararglunaiaun + sandaufiazagly Hb

197+ 0.3

20 ml : plasma 100 ml

Do, = Q X Cao,

@)
|

Cardiac output = 80 ml/kg/min
Caoz = Oxygen Content = 20 ml/100 ml of blood
Doz = Oxygen Delivery = 16 ml/kg/min



310 Fick Principle

Oxygen Consumption

0,Extract ratio =

Respiratory system 15

= 4 ml/kg/minute

Cao, — Cvo,
Cao,

dnausgnineUiunaves 02 Mwasululdly 1 uiil dedsunawes 02 Tudeauwas 1w Tudteniinng

shock cardiac output anas 5197183989 maintai

ynTumdluae

n e Oxygen consumption 71311n%1 Oxygen extraction flay

sz ludUiefill Oxygen delivery mausaealiinaziduainnig shock 3o anemia

\
)

Oxygen consumption (VO,

Critical DO,

Oxygen delivery (DO,) (ml/mon/kg)

Fig. 17 Oxygen delivery and consumption ratio

e 1.0 .
o]

=

0 B 1
e

= 6
xg' )
(NN

> & 4]
T

> 2 7
>

A '

I T T 1
5 10 15§ 20 25

OXYGEN DELIVERY (mi/min/kg)

Fig. 18 Oxygen extraction and delivery ratio

579n18Aa%EinNg extract oxygen ANNTULTD

89 JUAANTIN extraction ratio Wiy 0.67 1918zl

#11190 extract oxygen laudazyinli oxygen consumption anas

138791 “Critical extraction fraction”

NHIINUU TNAYILAANTZUIUNTT anaerobic metabolism 1An lactic acid production LiNUw i1l

\in L:P Ratio ge?u vl PVO, aendn 25 mmHg
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N l Pathologi
orma atnologic ll.ﬂ
4 | .2 - ‘0. ;‘_'
5
z al
£ 8 3
2 3
> s
\_E/ " _-"' 'l‘ %
ON ] ]
=
T
EFc = .67 EFc = .33
. t 4
0 10 20 350
QO, (ml/kg/min)

Fig. 19 Pathologic supply dependence of oxygen

sl 1519w Sunenguau Al Pathologic supply dependence 83 Oxygen
Tupunguililied Oxygen Consumption winAuUn@ EF azanasnouaUng agvinliauldnguil shock neu
nauAuund iy lunguauld sepsis tiuanng Mhliauld Tungui sepsis 833 renal failure, liver failure 19991

157811198 maintain blood pressure 13la

20 1 1.0
Breathing

., Burnad 8
16 1 . Febrile 8w
Septic =
“ag  Trauma a
E |z r '_.u' m‘ﬁu‘l::::m.umunlmlnm.“. ..a 5
: ", -
En “'"“'lu‘. §
>~ a . ""H""' -.4 —+
£ ' S

L 4 x F.2

//E_Fc = 67 e 67
0 S . 3. : 0
0 10 20 30

QO, (ml/kg/min)

Fig. 20 Pathologic supply dependence of oxygen in special situation

9nns 1519z Tuauldngy bum, sepsis 13e trauma il oxygen consumption #igaun viliiin

Anaerobic Metabolism aneududainnisiiia Cardiac output wilulagtueinensldlafinuselovi wievinli

v g X
ﬂul% LLEANLIIVU
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- e

27 40 55 100 €50
P Oy (mmhg)

Fig. 21 Oxygen dissociation curve

Oxygen dissociation curve

Iuéjﬂwﬁﬁmaz anemia 93l oxygen content anastiausinazdl oxygen consumption WiLANLAAYI AR
tissue hypoxia ¢ 190892 compensate Tnen 54ty cardiac output dauiuﬁgﬂwﬁ'ﬁ CO poisoning 9¥d oxygen
content amauiloun1Iy anemia usazdl affinity Afintuswilaiinissuiuves O, waz hemoglobin wiuni

raansaunlulalaenisiiiy FiO, Wewdn CO panly

Cag, = 1.34 + Hb X 0,Sat + 0.003 X P,0,

INgAs N156 Cardiac output N1sHAN Pa0, unuaglulainariu Cardiac output AsdAtyfe nIsuiiy
0,Sat %58 Hb

Mechanic of respiratory system

HuiFeafeauus Alumlimssenuazdenndeulm surmeladiuazoen sausts anudumusonis
yglafunduusedu

nmemeladuazesnainten iialdiiesnndamuuandissriteausuusseiniaay anudulugsas
Tnaamneladh nrsenveneiiilidedovonueednmu aruduluden (gaau) avandiias aunguesuesd
(P oC 1V ufie nagavBInLsuLAzUINRsEaNTiInaT) shlsiermeadnguenldaunseismnudunigluen
dintuifuenuduusenia enads vgaladUeatadumsiuaanismeladh daunamelasennsasen
uazifoideuendsd AuBanguignadinduAugUsnIngAy lanusumeludendiutunnniianudu

UTIYINFA 6'1ﬂ’1ﬂ?j\‘ibl,‘lﬁa?J?Jﬂ’iﬂﬂﬂ’e)ﬂﬁjUiiEJ’]ﬂ’]ﬂﬂ’]Em@ﬂ
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Tunmzdni mameladudu active process insedesendonisuadveandiiiomela 1 el
Aaussluvenenisenuazden Sussdardeannneiivsiorsusaudumuse nsmela dumsmelasendu
passive process W31¥0IRENSAUAIMEUNSU (elastic recoil) Y@ImsIBNLALUDA
ANFIUNIUNITYTAN 2 LU Ao

1. Elastic resistance WSIAMUNUNYNIAUBALALNTIBNNAUAN WAL NEINITUVLNY

Elastic resistance = % = B
C = compliance NMsiAsuLUawes Usinnsee 1 mbeanuduiiuaey
= volume feUiinasvesUonfiudsuulasiuionnusunasuly
P = pressure fenasIvBIAURUsETIET N UluwariuenvesUen (Suausudinili

UiasvesUonidsuutadly)
2. Non-elastic resistance
2.1 Airway resistance aufumuiiiaanmadeadssvidianavesoniedefuestumaiumela T
auUnFaziiation ussdnlvalldiu elastic resistance sniiulunguauiimiafiumeladnas iy guaelsa
viaufin vieeuiimdseanidanme deiiunaildain
Driving pressure / air flow rate = (mouth pressure - alveolar pressure ) / air flow rate
2.2 Tissue resistance pufuuiinanmadeadvesdeded lnevhluasiiationun Andugus sniiy
TungurUae pulmonary fibrosis
|

———— e

Airway resistance (R)

Lung elastance (E)

av L\ (compliance)

_ Ppl
(W//////

Pob TS Respiratory muscle (AP)

AP = AVolume - E + Flow - R
Fig, 22 Airway physiology and pathology

nUTagly eSurgaunis equation of motion

Elastance pressure Usumsluden x lung elastance

Resistance pressure = flow x Resistance

NATINVBY pressure = elastance pressure + resistance pressure
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Equation of motion
NERNT
Y

AP = P, + P + Py,
AP =AV-E,g+V R+ V-1

P. = Elastic pressure, P,.. = Accelerative pressure, E,, = Elastance, P, =Resistance pressure,

I = Inertia , R = Resistance

srognaaiu Tuauund Td tidal volume 500 ml resistance Un@ agla peak pressure 15-20 mmHg
SLuE:JJ{J?EJ asthma resistance 1w 14 tidal volume 500 Wit peak pressure dnfivdu Fuiinan pressure
U84 resistance ﬁLﬁwﬁu

1‘14![23‘1.']’38 pneumonia, ARDS compliance g 9 waz compliance AshUINNNUAY elastance Fatle
tidal volume 1¥194#u peak pressure Izt Fainan pressure Y84 elastance Fanna il i51asiudn s
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Fig. 24 Example of respiratory cycle (1)
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Fig. 25 Example of respiratory cycle (2)
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