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Treatment of acute respiratory failure: invasive

mechanical ventilation

Young Sam Kim, MD

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Acute respiratory failure is a condition in which gas exchange functions decrease due to various
causes. Respiratory failure is one of the most common causes of intensive care unit admissions, and most cases

require invasive mechanical ventilation.

Current Concepts: Invasive mechanical ventilation is defined as the delivery of positive pressure to the lungs
via an endotracheal or tracheostomy tube. Invasive mechanical ventilation is commonly used to replace the
functions of spontaneous breathing, either fully or partially, by performing the breathing function for the lungs.
It is also indicated in patients who require airway protection or have neuromuscular diseases. Invasive mechanical
ventilation should not be delayed until the need becomes urgent. There is no universal set of ventilation protocols
established as ideal for all patients. It is essential that doctors understand and apply the necessary methods to
protect the lungs from injury associated with invasive mechanical ventilation.

Discussion and Conclusion: The primary goals of mechanical ventilation are to optimize oxygenation while
avoiding ventilator-induced lung injury. In patients with acute respiratory failure, the mortality rate has reduced
dramatically with the application of the lung-protective ventilation strategy. Patients undergoing invasive
mechanical ventilation will survive if they are treated and monitored according to this principle, but damage to
the lungs may occur if the guidelines are not followed. Therefore, it is essential to know and adhere to the initial

setup and monitoring principles.
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Table 1. Indication of invasive mechanical ventilation

e de 4
Pumonaydicase o} ol AFolA] 2350l SSR= 9ol ARSE 4= Sk
pneumonia
Acute respiratory distress syndrome
Alveolar hemorrhage
Central airway obstruction
Severe asthmatic attack

Circulatory cause XIE&=H™A 71AIEH 7|0 M=
Cardiogenic shock = |7:" | I [SX=)

Cardiopulmonary resuscitation state
Severe septic shock

Hygoventilagion d(ue to ?_eu)romusculardisease & 71 A3 1E 288 uff AFESH= sy HRAle &
rug overdose (narcotics
Guillair?—Barre syndrome 7+ oto]| &2ke g AJsle] o|FojR| = AAF 353} thE 7| o)
Myasthenia gravis
Cervical quadriplegia o, 7)%of ALsl= ¢lgo] AL} H)azof uke ofo] ok
Amyotrophic lateral sclerosis ’
Muscular dystrophy, myositis (volume)o| FFEH H2Zo| A4S do 7l 4= 9)7] wi
Hypoventilation due to chest wall disease A Sl v Al T Q sk Aoo] AliEkT Tl
Kyphoscolosi o 54 7A7 S HEA] Bagt Aol Alstal 7k
ail ches
Other case 3 W] AASK: Aol Aolct WA VAR 48
Airway protection - . - _
Sedation, decreased mental status < - El'oo%}E]'(Table 1). =i %“?ﬁoﬂjﬂ W54 71A

1% AR S 4350 A0 oA 48924 3 <] o) Bk el A

& 530] o1& A
Asfjof sh=Alol thsl] Lrobk Al g, Fohs Apoltt, Tl UE o T 5% e dsd
7IARZ 17} diAskE Aol dEEg719 7 83 750l

o}, we] A3l of5t FABERA B wjzo] ko] o

EH 7|AI2 |9 Mg #E| off w-§-21} ¥ fie 7t Ao} B SRl Ry
= AREIIEA 28] Bagh YO Fol FTISHA EH &

W54 71A7 = 71kt 71 erd7iks S8 9o d TR Aol TFoll Bagt U9 o) HesHA 5

S71E olgsto] 71 Y= S A8sto] 2715 A7l= 7Fold, FWE ARt 9 olikelekao] Feta) Akglel,

WS oufgtt), ZIAIR 1S A sl AREE wiofl= 71 skl 54 71AIR7 1S A18slof gitt, g o]¢]

U= Agohe AFEE7E ARSI o, 2 Tolls o Rlof| ofslf 4 TFHFHo] WAtk 7452 iR

Fee AEohs WA JFEeTIE ARESkL Sl 1 AAG = Agkem S5o] EER] AU, T

oz 54 7AR S A8str] Asie Akt s 9] ofglo] sl TEFo] agit), o] A9 7[AEgo]

717} Basitt, gASE RS A&shk= dl Slo] M54 7] Az 7] M52 71415 283t 1 o] Qo] o4

AV |1= 24 7 7HA] 9k gk AR, Aol 45371 o] At Av; 2w Fele WAT HAo® 7iike

£ E3fote] d7)EEY 2 Y 4kaE FHbte] 5 skl 54 71AR1E A8gt 54 71AE 1Y 45

GO 4aEeE w0l 208 The 4ka9] & ST ol sligshd 7hsgt ] A 8sh= Zlo] Fasit,

A, =A, Tgo Bast de 54 7IAR7) tialshd

A 215 S7HIA HiE Qholl Sl ohleekAo] AAE &

ZIRteH1], 2ol de] Hgto] ARSlal Qe A5 It Z7| HE1 LA

27 % & (high—flow nasal cannula therapy)S £3f H]uL

A w2 Fro AAE FFT 4 QAL HIFGA 7|ARY] 1. SH|H=(control variable)ol| 2 27 |gHA] MEH

(noninvasive mechanical ventilation)S £3f S50 & 71ZATE 31 3Rl QR 5SS A4s u) A

152 cistenEslx|



WA AAsfoF sh= o] FAMolt), 79 w3to] wh
g} 82 %4317 (volume controlled ventilation)2} 9=
2437 |(pressure controlled ventilation)® Uil &
ol F WA S ARt olFg2E 8] (dual control
ventilation) %= QA4 Wo] ARE-5}AL Q) A 2 AF)
o= F71 Aol A A% 5ol 7= W= A
e &7 )7t FHE vl g dg)olxe 44
215710l ek f5o] At Al ofElo] 1]
ARt HAL el w S| oA S 5 5
Poﬂ/ﬂ o] = FF 2HE3| F T 7HA] HHol ot
of Hlsf —r’\ﬂo}q A (i AR olA

& 4P| wieel 71== HAIsfoF skaL, o

ot
rﬁ rui _m

Sy > )
T

oo oL
) 11

se variable)ol| [H2 27|44 AMEd
273t o]% 9jARgol wet, =2A &
A/ 71 Al B 42217 (assisted/controlled  mandatory
ventilation), 278" 4317)(synchronized intermittent
mandatory ventilation) 2 923X Z3}17|(pressure support
ventilation) & sPE AHste] ZASE 4= 9t} QAPHS:
& 5719 AA A F FR=e] Hojshe a0lor 5719
A A é?‘f © i H(trigger variable), frAJ5k= A%t
9 5719] AIRRS ARtk 71 (cycle
variable) = "hﬂq o] o]]o] Tk FF 0] AT 9]
T, Aol 7HE SokA ARESHL B Qe g 7ol =
5 %1% S7HA] Z7 AR ax7stalA) gt
2.0 2231

/71 AR

et
X
=2,
é
rii'
o
jf‘;
1o
oy
N
H_o
1
m{o
oY,
B
ol
o,
2

Ao A e 849 7] el ol 5715 A1
St} §A2HR|9} PR ) BE AG 7Fss

Kim YS - Invasive ventilation in respiratory failure

H S A2 oA AT ol Feo] AgE )

7} Sl FHwA i7l§ gl

21 07]% 7| Age] BAEo] EFof
I 5Fo] HuEY, A
3 0] 7] Hxs
Ao Mg SHE 21
axjo] 3] 1eejol] 9
9 Apgaeh, 0] AP &

| 4 glona aubao

o b for oL fob
o T rff o fo
2o 2
o e oo Lo
r_}l_,ﬂlﬁ!‘b'gﬂoo
@ e Mm%
R PR
R O
r'iﬁiéﬁ'
XM o o
g X o T
__[F‘b‘_o‘l,L
Ior—ﬁ';;g —|>i

oo
Py

o,
S,
g‘lr‘
-
oy
rl
1o
=)
KU
i
W, 3
o

B
i
r i
N
il
o
N
3
-
2
>
oo
%

e —
al
fu
_>r~14
e
101
(o]

f

L
o o2
HL
EN
N

PN
r {

ok

)

o
S H
ro,
ok N

o

SEOR F7|7} o] oA =
718 o]eH(weaning)dl= WA F&2
Al& | gxpe] AP TF o 2tk o] Fo)%]
g, 714 2717} o]Fto A|A]

7] (backup ventilation)E 4%

U

o
oF
1> 2
mf&

>
ofo
e

ok
Al
o

1
=

7] ‘IH-roﬂ
27| whol
flof skar, Lo|HAIE Fofshd ¢k Hrf, 7| Al AAH
ol gkxjo] 2Pk Z5of| o3k Zeto] HafjA ez
O 2 877} o] Fo|RIH, F7lolA 27| = o] Ak 57
o] 2318745k (peal inspiratory flow)x} H|ws}e] ujg]
AT vl ofskz HojAH o] Rofx|=d|, thi? 1L
716ek0] 95% olalE & uj| 7|2 HFo] HEE 27 A
o] wof glont o] MAT 4= Qlrh. ko] AP 553}
Z1Al A AlaEe 589 F23Hdyssynchrony) 7} UERY
o] A5 WA st F7IAE AT 4= Sk, 2719
= S5Ee 435gEe] A A5 6-8 mL7t HES
Hsitpzt 2o A7 4o i o B0
HEHA 557] ogE ZIaygtt),

T
gt
n

I

o
)
N
l‘k,°l 0_L4

¢

_lh E.(“Z O.L.

éL_
4y

Jo

> o 1
NIl
o o

20

:

it
N

[AHgt712] Lzt 2 H ZAl

&

fo
foi
el

]

—

w
TS i

)

Pﬂ

= 3ajolA] Yk oz Hed) 4 9l 7120 Ql|ut

AUl 0 2 o] & A% 1 kg 6-8 mL7} HE= A5}
1358719 3-& 1 ¥W(inspiratory plateau pressure)©|

O

N

s |2 2aX 7|48 153



J Korean Med Assoc 2022 March; 65(3):151-156

30 em H,OE @] g7l 2dsfof i, o5 Alg2 483t
7|of w2k 241 o] & Alksle WA ofeliet Atk

A1 50+0.91 X (7] em —152.4)

oJ/d: 45,5+0,91x (7]: cm —152.4)

o] Axtale A7lsto] mid Akelr] d571 whel s
T A8E o vl oS AlIS ke 4, 6 3 8 mLe]
fgohe LoleTFE W= 7|5 e Aol =wol Jdh
TS EEAT I e 5 S BRI A
of 4% AT ke 6 mLo| Y| FHFOE 7ARV|E Al
2ot 4-8 mL/kg 9IS FAIITHS] HE Dol 2t
w4 Sl it 27 S8Rl AR 6-8 mL/kg
O] 9IS A= Haljith4, 5],

2) S8

YHEZAV|E A8she 47 olefole T5rE A6
of gt} 34 FFAE 4ol VIAAE AdHe| et
fto] th27] wiigol ARkl 710l At A A%
& jolle 29 12-169]2 Aol AA= SAs e 2%
=9} E_Uﬂtﬂ7—1/\]»9,] o) AlslerA

I

L

X}Oﬂ/ﬂﬁ = -er] gjof g},
4) S 9H(Trigger)
frdolst 53 7ARY] SRfolA 35 AleE ERls)

154 cistenEsx|

L gpjow ot]—E_ﬂ‘ o] W3lE 7Hxsl= 98- (pressure
ISR G

trigger) W49 f2F2] WSS 9|
(flow triggering) W4]o] Qlet, 2ol ARESh= Q1EE57]
o= F WA 5 i Addisto] AR 4= Qletl R
v HRA O 2 27] AA o] EofQle A7) Wt} Sk
3-5 L/min% YHEE -1 F= —2 cm HO= 73,
5) S (flow)

s AAske e 7IAIR1Y] AErdAlel wet o
2o}, §A2H o= diFE HAE7 RS A A
gs} | Eloi9l=d] 40-60 L/min® AR5kl 7] of 57]
E ratio)o] 1:2 YA 1:302 §A|E)A sh= AL

Ao IS Aot BAA 57
O 2K =

&3t F27} 57 gol gl He AS WA 4
ek, o1& ol Faell FEls AR ol FTste] A
2317} 7o) ik ofy et BHRE = S"E Q15 FE
O] &4 ol = Qlrk, YHbH o R SIS 5 em
H,0 o]4¢] ¢S 283t PaO,/FIO,7F 200 vkl &
BEFEATTT oA = o =2 /1SS A
e AS FHTH13] S71Eete] S ASole A
ghZo] Zasto] dgto] Ashe 4= Qlrt. o] A¢ x40
2 7k Ak o] @a]e Aad 4= 7] Wizl <5
of it}

7) A

%.z 4

g
g
i
ne
tok
o
ot
tlo
w
o_>i
ol
2
=)
Mo
=2
o
o
)

N
T
E
g
Ei

il

o,
fol
mb'
3!
’
olN
~l°1'
é%

ore 7U\16}04 30 cm H,07 ‘é 7§

ot kIl o
tlo e
N

B>
_o#
2

k=]

r_‘_‘i).
o
flo
AL
e
2

[e]

e

rlr
by
k d
L%
_|rU
o
i
o
ol
ok
N
=)
Fd
ne,
tok
foi
oy
O!
o
ol
[e]
)
ol

TGl AT YIS A Yk 28
4-8 ml/kg WIE HAIBHES Tt Bt ol Aol
) el S Qe EE Dol S5
TUUE ABHE AR BT AAESIEE 90-96%
2 gAsiof sk, HE 712 sk $j) Fud of



Kim YS - Invasive ventilation in respiratory failure

Table 2. Characteristics of invasive mechanical ventilation according to mode

Mode Target Trigger Cycle Type of breath Setting value Monitoring value
Assist control (volume control) Volume  Patient/ventilator ~ Volume  Mandatory only Tidal volume: 6 mUkg PBW  Inspiratory plateau pressure
<30emH,0
Assist control (pressure control) Pressure  Patient/ventilator ~ Time Mandatory only Inspiratory pressure: set to

Tidal volume: 4-8 mL/kg
reach target volume PBW

Synchronized intermittent mandatory ~ Volume  Patient/ventilator ~ Volume  Mandatory/pressure added  Tidal volume: 6 mL/kg PBW  Inspiratory plateau pressure
ventilation (volume control) to spontaneous breath <30 cm H,0

Synchronized intermittent mandatory ~ Pressure  Patient/ventilator ~ Time Mandatory/pressure added  Inspiratory pressure: setto  Tidal volume: 4-8 mL/kg
ventilation (pressure control) to Spontaneous Breath reach target volume PBW

Pressure added to
spontaneous breath

Pressure support ventilation Pressure  Patient Flow Tidal volume

Inspiratory pressure: set to
reach target volume

PBW, predicted body weight.
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