Ventilatory support
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Indication

# Respiratory failure

B To decrease or support work of breathing
2 To Improve oxygenation

2 To recruit the lung

2 To support other organs e.g.: increased
ICP, CHF




Equipment for Ventilatory Support

1. Simple maneuver: chest pressure-arm lift
2. Mouth: mouth-to-mouth/nose/mouth & nose
3. Manual
3.1 Self-inflating bag
3.2 Flow-inflating bag
4. Mechanical device
4.1 Oxygen-powered breathing device
4.2 Mechanical ventilator

4.3 CPAP system



Self-inflating bag




Flow-inflating bag




Oxygen-powered breathing device




Positive Pressure Artificial Ventilation

@ HANNISUAZIDNITEI8H8 AN IYAITNABLIN

1. Extratracheal (supralaryngeal) ventilation
gl"ffﬁﬂ: mouth-to-mouth, facemask, LMA
RAaNNI: Acceptable gas exchange without gastric inflation
lasg1na PIP laitivs EOP w3alaiti 20 cm H,0

25n13: 1. Clear airway
2. Low tidal volume
3. Limit peak Paw <20 cm H,0
4. Low inspiratory flow rate, long Tin (>1-2 s)
5. Higher RR to maintain minute ventilation
6. Tex long enough, avoid auto-PEEP and inadvertent PEEP
7. Cricoid pressure






Positive Pressure Artificial Ventilation

@ HANNISUAZIDNITEI8%18 AN IYAITNABLIN

2. Intratracheal ventilation
1#nu: endotracheal tube, trachostomy tube
HAaNNIT: Adequate gas exchange without excessive Paw
25n13: - Laan mode u,az(ﬁ&:‘l ventilatory parameters TRanzas
- ag i imposed WOB
- 91NA peak Palv
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Mechanical ventilator



Ventilator Setting

Essential Ventilatory Parameters

® Tidal volume

4 RR

€ Tin

& Tex

@ Inspiratory flow rate

@ Pressure limit

@ Sensitivity

Non-Essential Ventilatory Parameters
@ |E ratio



Ventilator as a Machine

Control Circuit ‘<_ Control
¢ Scheme

Drive Mechanism Ventilator

Output

Output Control Valve




Control Scheme
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1. Control variable
2. Phase variables
2.1 Trigger
2.2 Limit
2.3 Cycle
2.4 Baseline (expiratory phase)

3. Conditional variables



Control Variables

1 P (Pressure)
1V (Volume)

1 F (Flow rate)
1T (Inspiratory time)



Phase variables

Phases of Artificial ventilation Phase Variables

1.Change-over from expiration to Trigger
inspiration(initiation phase)

3.Change -over from inspiration to Cycle
expiration (cycling)
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Conditional variables
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Classifications of Mechanical Ventilators

Pressure applied to the chest: negative pressure ventilator, positive
Power input: pneumatic, electric, combined

Drive mechanisms: pressure-reducing valve, bellows, piston,
blowers, injectors

Internal circuits: single-circuit, double-circuit

Control circuits: mechanical, pneumatic, fluidic, electric, electronic
Function of control circuits: open-loop, closed-loop

Control variables: V-controlled, P-controlled, dual-controlled

Limit variables: V-limited, P-limited

Cycle variables: V,P,F, T

Trigger variables: (P, F,V, T) manual, patient, machine-triggered
Continuity of flow: continuous flow, demand flow

Invasiveness: invasive, noninvasive

Situations: ICU, transport, anesthesia, home

Patient’s age groups: neonatal/infant, adult, versatile



Classifications of Mechanical
Ventilators

. swunamcontrol variable
. swunmw T rigger Variable
. swunalimit variable

. swunamwCycle variable
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AAVDILASDIT I8 1911018 Control Variable

1. Flow-controlled ventilator
= Volume-controlled ventilator

2. Pressure-controlled ventilator

3. Time-controlled ventilator

4. Dual-controlled ventilator



Volume -controlled ventilator

Volume Control
Rectangular Flow Waveform




Flow patterns




Pressure-controlled
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1. Volume-cycled ventilator
Pressure-cycled ventilator

Time-cycled ventilator

R

Flow-cycled ventilator



ARHAWDILASDIHILH1 LaULIa 1IN Limit Variable

1. Volume-limited ventilator

2. Pressure-limited ventilator



4 Pressure

' Pressure
rigger . re
1198 ' limit

B G i e

SRty - LR
-

sl

r g
: <'-.f Iﬂq-n‘Q:P‘ ‘.

CONTRGALED
e G ATIR BTG
ELE N

-

PN _

Exp . time

flow rate




o = v A o Y
EMLLCL!ﬂ@]ﬁJ%uﬂllﬁﬂﬂucﬂﬂqiﬁcﬂﬁa\‘]@ﬂmﬂﬁlﬂ

(Pressure Applied to the chest)

1 negative pressure ventilation

1 positive pressure ventilation



negative pressure ventilation




positive pressure ventilation




Modes of Ventilation
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Modes Classified by Degree of Support

1. Full ventilatory support (FVS)
- Total ventilatory support (TVS)

2. Partial ventilatory support (PVS)



Mode WG

:|C0ntrolled mechanical ventilation (CMYV)

] Assist-control ventilation (A/C)

] Intermittent mandatory ventilation (IMV) /
Synchronize Intermittent mandatory ventilation

(SIMYV)

] Pressure support ventilation (PSV)

_] Continuous positive airway pressure (CPAP)
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Pressure Control Ventilation ( PCV)

_~ Set PC Level _~ Time Cycling

Flow
(L/m)

Volume
(mL)

Time (sec)

Time Triggered, Pressure Limited, Time Cycled Ventilation




PSV (Pressure Support Ventilation)

Flow
(L/m)

Volume
(mL)

Longer Inspiration

/
~SetPS

Level

Better Efforts

Flow

/ Cycling

P —— T A, S ————— D, C—

Time (sec)

Patient Triggered, Flow Cycled, Pressure limited Mode
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1.continuous positive alrway pressure
(CPAP)

2.bilevel positive airway pressure(BiPAP)
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BIPAP




Non-Invasive Positive Pressure Ventilation

& Frulausanendl leak IEALNY
4 T mnalwlagvas pressure-controlled ventilation
& Mode Nz@8@a PSV + CPAP (BiPAP)
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1 dihaliiandamsonaamelanaasliCMV, IMAw#se A/Crite

%8181

atidal volume 6-10ml/kg RR=10-20a%s/m &
gstidal volumesnnlezdiavolutrauma

1 peak inspiratory pressure ( PIP ) < 35-
40 cm H20



1 maslSudinFi O 2ounsziadiheiiSpO2 >90%

1 PEEP fassuduii 3-5cmH20






Example

1 COPD ingroveumiles RR=36, O2 Sat =85%
BW =50

1 BIPAP: IPAP 10, EPAP 5,FIO2 =1

12 yu.a011

1 PCV -Pi115, PEEP 5, RR 20, FiO2 0.6-1

1VCV-TV 400, PEEP 5, RR 20,FIO2 0.6-1

1 Goal —02 Sat > 90 -92%
1 Harm- volutrauma, barotrauma, o2 toxicity



Hypoxemia

ncrease tidal volume
ncrease inspired pressure
ncrease PEEP

ncrease FIO2

8 Increase inspired time



Example

1 CHF mndeneumilies RR=36, O2 Sat =85%

BW =50

1 CPAP: CPAP 10, FIO2 =1

1 2 %.0017

1 PCV -Pi115, PEEP 5, RR 20, FIO2 0.6-1
1VCV-TV 400, PEEP 5, RR 20, FIO2 0.6-1

1 Goal —-0O2 Sat > 95%
1 Harm- volutrauma, barotrauma, o2 toxicity



Example

1 COPD néesunay RR=10, O2 Sat =100%

1 pH /7.1, Pco2= 60, Po2 = 80, O2 sat 99%
1 pH /7.4, Pco2= 60, Po2 = 80, O2 sat 99%

1 PCV - Pi 15, PEEP 5, RR 20, FIO2 0.6-1
1VCV- TV 400, PEEP 5, RR 20, FIO2 0.6-1

1 Pco2x MV (m) =Pco2 x MV (lua)



Hypercarbia

Pco2 x MV (im) =Pco2 X MV (1)

MV =TV (3n5) X RR



The end



Normal value

1 Tidal volume 10-12 ml/kg In general
or 6-8 ml/kg in ARDS
1 MV 200-300 ml /kg
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