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An iren lung maintains breathing by artificial means
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AIR PRESSURE IN THE
“lung” TO RISE AND FALL.
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Intermittent Mandatory Ventilation (IMV)
.|

e Delivered breaths are not synchronized

e Mechanical breaths are delivered based on
Breath Rate setting

e Each mechanical breath is Time Cycled

e Patient may breathe spontaneously from
Expiratory Flow

e No pressure is delivered during spontaneous
breaths
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SIMV

e Mechanical breaths are delivered based on
Breath Rate setting

Each mechanical breath is Time Cycled

Breaths are synchronized with patient’s
inspiratory effort

Patient may breathe spontaneously from Base

Flow

breaths

No pressure is delivered during spontaneous
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Assist Control

e All breaths are time cycled

e Control as well as assisted breaths are
delivered at set pressure

e Patient receives a minimum number of breaths
based on Breath Rate setting

e Inspiratory Time is fixed
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Fio2=60-100
Pip=15-25 cm/h20
Peep=3-4 cm/h20

RR=40min
1t=0.3
FIO2=60-100
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P control

Paw

PSV(pressure support ventilation) s les s Lis colo> b ayge5
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PSV
|

e All breaths are flow cycled
e Only patient assisted breaths are delivered

e If no assisted breath is delivered within apnea
interval, back up ventilation is initiated

PSV (Apnea Backup Available)
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Intermittent Mandatory Ventilation (IMV)
.|

e Delivered breaths are not synchronized

e Mechanical breaths are delivered based on
Breath Rate setting

e Each mechanical breath is Time Cycled

e Patient may breathe spontaneously from
Expiratory Flow

e No pressure is delivered during spontaneous
breaths

IMV
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Angle of rise or slope is
decided by set insp.flow

\

Paw Cms H20

/ Pinsp
Set insp. pressure

Ti

*Gas flows to pt. till Pinsp reached

eStart of Ti from set Peep level -

Time in secs

A
-g/ghirgsg(ljts when Pinsp is eVolume is maintained in pt. at set Pinsp
*No gas flow

oEnd of Ti
*Pinsp drops to set PEEP
oExp. gas flows out fr. Pt.

VENTILATORY RATE: olfccws (s olows

A0 dy908 (il Bl o udi olaws oli8lAL .80 o aid dlasd g 6Ll e o Jols el Ole (ol ad 8o 008

I/Eyeus e 5b 4 po Gloy Cand SO L ol puais slaws Ol ey 8,k 5L sel k_¢<,1)AC()2 OudlS cow g 0dd (sl

9> & el ol o5 po 5L ley 9 YU uiid slaws ojlae cpl jo I cel ol Sloy <ol Glolye owas slos Lo ST 50
ol sl b Y 2ST s aads o Fe-Fe o aaolass (IS b 4y 08d (o Jess
Bl a1y Lo g5 5k sl alwsy (a0 5 oS o0l 5 PP s o5le o ol 1) Gl () W (gl ity sluas

oaibes 2

g o0 Aoy Y uaiS olasi 1 eolaiul pauieS g bzl anlyd jo
5 00l (gdes ;EPCCP o lgp als Cyo po b ngUQLA)‘oMlﬁ)’.aﬁ.;SmJa.;JolsggiL,JﬁajlgOLa}.\,gSA_?ss

CCewl g gle lam anlid o ol i slass 5l eslaal

20




(flow) (L >

Slass a5 590 ;0 05 Sl z 50 Sl celio Glolig Sl jlom 25T )8 aiBs 3 2 P -0 Sga> )3 cnlie Ly Gl
S ol 1) ol paPIP Wil olKiws ol (ySoe ol YU pudis

2 0k Gl 0gd (oo osliinl oligS ps oy 45 (Sloj ;0 098 (oo (e o Slml o adSs jo N T ol el >
35 g0 ooliisl gllasPIP 5 (5l oo Lai

H(CPAP) 2ls sledly 69y 32 poloe Cuso jLLS

53 g 0 03eBCPAP g, oo IS ;505 sloae X0 90 PEEP a5 35 .ol PEEP 0LCPAP L aen
5003 o plal 1) was sloo Slee [0 plad jlows (Jg o, 1,8 00l (el Flaws jo adoen « PEEPOGL o) jLasd s
b 51z 50 lgice LEPAP Lo jlas 5 lse ol S8 sloysili5 el b a8 consl osls i 4y 2 ol Jl>
G W) ol sl 335 ol sarlad e ol sl oS (5l Sk iy W55 0 (2] 3 S b it ol
9h 6 )Is09> oy slacudlie idu 4 B pdy g Sile 65908 e | (Sl S 05
ol a8l lgli8 glas IS 5o el a5 el e sl ol ) Codie [Lid sl eslaul lolig asg o She sla ey 5l S
o ilblons 51 do J5oll ool 2alS alar S chliie Jelye 51 (oo 5 4 5 o 5T (Slyin 3o iall sty CPAC
il o0 by 2len sla ol Coaglie el (ilS B 5 55,
ol ool i 1) 543 sassw(Nasal CPAP) N.CPAP S oloyb el jslaie 4 g eawbiginST 51 o aloldd
Sy cdlds gl S 1Y 5l S ST ol b g aado Ve jo s Slasi b g SIMV L el V¥ e @ 0lj95 asmili>
D2 oo ymalS ls asl g dlg) fogel zyl5 5l o SUSET 590 el a5 590 oo alis N.CPAP
50 g Wilign |y olied s g oo pete Wb Sl il s dw Sobs ST CPAP 3 oolaiwl ool sla g, 51 (SO
RSP N PEICE P [NE SOy A

CPAP ,s yiso Flow wluogas

Eie S5 5 sallo 58 L > L CPAP .l gt b cadls by b lgd o0 098 o 00ld CPAP Sis' L as &8 balxe
CAS o090 sles (695L Hlae Ho ool AlilAS Cueglie blie yo aS (638
Dg oo ALl Bubble CPAP Ol 4 als b > L CPAP ;o 099, 5l S 00,5 o0 ol
el a8 ogls ol ol s Al g 000 g 0wt ] o gls colaS a5 el o) Bubbly bottle CPAP s ;)
o 2ad ol g asl ol sl azliz Sy 5 09d (o igie Ol 0 ey 5 Seol Gl 058 o0 DUDIing
YW
S e (ol e ol 0 =F) Joome jab 4y 0iS 9l ACT/ H20 Slasls adsly dgd b oolawl s 4o CPAP Hlad sSlas

Dy o a8

21




: (BiPAP) o152 sleply 595 32 g09%0 ol ,LAS

el (] 3505 (oo 0 p3 1) 6355 093 age3 b il T SIS MalS” cy5053] 405 sl b oles BIPAP g, 40 4005
UKt o1, 095 BIPAP s cpras 409 Lol |, 545 olKoss 51 JolS (63Lolar b (6,08 als) 51 e o 0,95 (sabes wlgf oo
Cl 05,5 £ lan 51 s iy
B cod Al (6093 A 395 il g oal J S arges sl ], sl allax sla iy, BIPAP 4505 Joloie sla oy, S5 5
SllaasI elS ses slo (g, Gleeys 9250 loj oS (o0 oyt dists P gy o oSLS sla o)l Lo aSLy
g o0 CptS (6995 A9 D ygmo A il ploel gl ey Ules g s Lioee |0y e as iy
248 o FLOW) ()L ,> G oloul el on &dlael ol aie [Ladl 5ol )0 dsge5 olKiiwd Lawgd oo ogs e L
258 od)l B S00Se b Bli 05558 5050 (59,590 BIPAP g, 4 4505 50
OlSleys 3l o Slops aused sl |y syitar g pdy Sllaly Jos oI BIPAP g, 50 05290 Uil 00 S il
ABS oo 4l )8
g (oo b ) o> ki s S0S0 b coS 5 50 smie (S 93 WS (0 Ay
)b olSal ¢ s o o WlgF e S0 m 5] 5 bl atls il glyl Wig oo solit] _SisSz Lulul, BIPAP
e 5o Lol 05l ol )8 55l o S Cudgazme g |y (6355 4 045 sla LuiS pll o lgam aST) ool J S lad b oayges
Sloy iz Lol e Ol gl)ls calizes zobaw o j0 a5 <85 a0 CPAP g SO alie 4 1) 1 g5 o0 Jl>
2 ( BIPAPS 55 (53) g onbais 5Ly 4 (oo e site Lt g olKiuus ke )Li8) L pelans 50 dzliz g o
Sy aplg e odge 5 ages JSy (6995 095 MalS ubiSogd o JasCPAP
OF plil 0,99 Jsb 5o (loys b IS 1 gy Sloml Lo (oo 35 p0e suslal Jgol g 90l oo o (Soizmn 5| BIPAP
axgi 5 35 508 oled (50,5 Gglare 4 jeue Sloy08)ls o ad e 355 6l 0S5 pds Bllasil cools BIPAP
g awlySs Gl g5 Dl o>
ool 1y oylil 0y50 ()5 L e 5L hles 4 oy ol T sl b i o)l a5 ole 5 xS L BIPAP
o 5l oS ysk 4 BIPAP 5l solasnl b o8 a5 el Slal by ale Ol 638 56 S g 9500 50 0975088 o
P9 *
5 oo otk b1 slp il LSS oI5 b alS 5 5 ey sl i (6 iy Bland 30,1 ald b BIPAP olsuyo
S e i) 65 oL

WS oolaiwl 3 loees gl 9 LSy 5l adly so 0ol 00ls dgl pudlas g S0 e

ol gole po 5L g po Jlogad S5 oyl

22




Angle of rise or slope is
decided by set insp.flow

Pinsp
g / Setinsp. pressure
I
%)
£
(@]
2
©
o

10 PEEP

Ti p
Te

eStart of Ti from set Peep level - Time in secs

¢Gas flows to pt. till Pinsp reached

A
-;/cthirgsg(ljts when Pinsp is eVolume is maintained in pt. at set Pinsp
*No gas flow

eEnd of Ti

*Pinsp drops to set PEEP
*Exp. gas flows out fr. Pt.

Flow Curve in Pressure Ventilation

Peak inspiratory flow rate Decelerating Flow
PIFR

eLung fill time
eInspiratory Flow returns to baseline
eVt is achieved

Pause time

Volume is held in lungs at set Pinsp
No further gas flow

| Time ( secs )

Flow L/min

eLung emptying is complete

eExpiratory Flow returns to baseline

Peak Expiratory Flow Rate
<= PEFR
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Detecting Inappropriately se

J‘—Set Te —p

Time ( secs )

Flow L/min

---..-.K

eExpiratory Flow is terminated before it
— can be complete as Te is set too short

NnNannronpriate
] Inappropriat

e|nspiratory time set too short for complete lung fill
eInspiratory flow does not return to base line
eResult - Vt is compromised

|
_— I Action:
. Extend Ti to allow inspiratory flow to return
| to base line
£ v
é — Time ( secs )
= I T
2 < >
o < >
[

[

Appropriate Ti for tH
lung
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Detecting Inappropriately

| j—Set Te

Flow L/min
A

ouoooouooo’

2 Time ( secs )

Extra time lung needs to empty
completely

eExpiratory Flow is terminated before it
can be complete as Te is set too short

ting Inadv

£

£

2 , fime ( secs )

2 A

o .

H- .
Expiratory Flow does not return to
baseline at the end of expiratory time
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ce due to secretions

PIFR drops
-

Filling time is prolonged

Vit decreases

Time ( secs)

Flow L/min

diminished

gme I1s prolo

Typical Volume Curve

Te
0o g

A = inspiratory volume
B =

3 Slepdas jo yeilels g CSLe HeGy Slealiiws jo Canl (g9l ol p3Y L il o sez> giuie 090 0 YL i

(OIS oo sy BT 0lSs0). ol allae a3 b 15 g (1]

26




Air Trapping or Leaks

A = exhalation that does not return to zero
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Normal Compliance Loop

VT ““.---:..

PIP

Essentials of Ventilator Graphics ~ ©2000 RespiMedu
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Abnormal Compliance Loop -

Poor Compliance

Pressure Ventilation: Volume Ventilation:
Decreased Tidal Volume Increased Pressure
V V

|

Al azg g)lid g oz 90y g5 4 Vb Hloged 5o
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Abnormal Compliance Loop -

Overdistention

Vr
LITERS
-_ Inspiratory flow Rates
6-8L
10-15L

s —

Paw

cmH,0 0 -
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Vr Counterclockwise

LITERS
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Expirgtion Inspiration
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