





Goals:

To maintain adequate
Oxygenation

To maintain optimum Co,
elimination

To reduce the load of work of
breathing

To regulate the rate of alveolar
Ventilation




Orlgins of macnzaniczl vantilation

Iron Iung pO”O Ward at The iron lung created negative pressure
] in abdomen as well as the chest,

Rancho Los Amigos decreasing cardiac output.

ospital in 1953.
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Spontaneous Breathing
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Mechanical Ventilation
" Definition:

— Positive  pressure ventilation provides
pressure and flow to the airway in order to
effect Oxygen and CO, transport between the
environment & pulmonary capillary bed.



Modes Of Mechanical Ventilation

» Assist-Control Ventilation

» Synchronized Intermittent Mandatory
Ventilation (SIMV)

* Pressure-Support Ventilation (PSV)
» Pressure-Controlled Ventilation

» Continuous Positive Airway Pressure
(CPAP)
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Assist Mode
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Assist/Control

cCenieoucy  Prean s

t

l

,_l._i,-i = am
|

IR O ASS/S7 / CONVTROL Ve 77¢.49 7704/




IMV — Intermittent Mandatory

Ventilation
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Ventilator settings

Ventilator mode
Respiratory rate
Tidal volume or pressure settings
Inspiratory flow
|:E ratio
PEEP
F10O2
Inspiratory trigger
O —




Tidal-Volume or
Pressure setting

@ Optimum volume/pressure to achieve
good ventilation and/oxygenation
without producing alveolar
overdistention

@ Max = 6-8 cc/kg



Inspiratory Trigger

@ Normally set automatically

© 2 modes:

e Airway pressure
e Flow triggering
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I:E Ratio

® Normaly 1:2
@ Asthma/COPD 1:3,14, ...

@ Severe hypoxia
ARDS/ALI 1:1,2:1
Pul.Edema




FIO2

@ Goal - to achive PaO2 >'60mmHg or a
sat >90%

@ Start at 100% aim 40%
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» Fio2 :fractional inspired oxygen
» %21-100=2 O50S) pS L aa
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Positive-End-expiratory
Pressure (PEEP)

What is PEEP?
Positive pressure measured at the end of expiratio
What is the goal of PEEP?

e Improve oxygenation

e Recruit lung in ARDS

e Prevent collapse of alveoli

e Diminish the work of breathing




Collapse/ atelectosis/ ARDS

Increases Surface area for gas exchange
Opens the collapsed lung

Collapsed After PEEP
alveoli



Pressure Waveform ’ /\ e

Pressure

Air-Trapping (Auto-PEEP)

i Expiratory “hold” applied




Volume Waveform 1/\ Vs
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Inspiratory Tidal Volume

Exhaled volu
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» PEEP: Positive End Expiratory Pressure
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» |:E Ratio: Inspiration/Expiration Ratio

» Ti,Tinsp: Time Inspiration,lnspiration
Time

y 4ida )3 U 10 ili 33 (RR=10)
o Al 6 Ll (Pl 9 po) ol S R (S
o Aili 4 gad (la Al 2 Al 6 ) e 2 41 1ad il 4 ad S
(455 4.5 a3k 5 41,5 a3 siny 341 )aa il oo

28



L sial
» TV:Tidal Volume (cc,ml)

- 6-8cc/kg
» RR: Respiratory Rate (/min)
- F: Frequency (Fspn,fmand,f)

» MV: Minute Volume (I/m)
- RR x TV
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» PInsp: Inspiratory Pressure

» PIP:  Peak Inspiratory Pressure
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Inspiratory Hold: PIP and
Plateau pressures (VC)

,— Peak Pressure

v Plateau
Proximal :
airway

pressure
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Iﬁs piratory Hold




Pressure Waveform ‘ L~

Time

Inspiratory hold

Pressure

Begin Begin Time (sec)

Inspiration Expiration

1 = Peak Inspiratory Pressure (PIP)
2 = Plateau Pressure (Pplat)

A = Airway Resistance (Raw)

B = Alveolar Distending Pressure



lypes of Wavetorms

Volume Modes Pressure Modes

©

Pressure

Volume

Volume Control Pressure Control Pressur
SIMV (Vol. Control) PRVC Volum
SIMV (PRVC)

SIMV (Press. Control)












Basic Ventilator Modes

« “Control” modes
— Volume control (Assist control): VC (AC)
— Pressure control: PC

« Mixed

— Synchronized Intermittent Mandatory Ventilation
(SIMV) with support (controlled and spontaneous)

« “Spontaneous” Modes

— Pressure Support (PS)
— CPAP
— T-Piece




Assist-Control Ventilation

Preset tidal volume and minimal ventilator rate
Additional patient-initiated breaths receive preset
tidal volume

Advantages: reduced work of breathing; allows
patient to modify minute ventilation

Disadvantages: potential adverse hemodynamic
effects or inappropriate hyperventilation




» & ol b Ay hais Mandatory
» Assist

» Spon

» Spon +Support
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» IPPV: Intermittent, Inflatory,
Inspiratory Positive Pressure

Ventilation
> SIPPV

» CMV: Controled Mechanical
Ventilation

» Assist
> IPPV




Set up of ventilator

~-Assist Control Mode -
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» SIMV: Synchronized Intermittent Mandatory
Ventilation
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Set up of ventilator

-zsynchronized intermittent mandatory
vent (S.1.M.V) .
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» CPAP :Continuous Positive Airway Pr 2L 52
» Spont
» PSV: Pressure Support Ventilation 2
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» PS: Pressure Support

p‘_’uﬁﬂju Cia glia 4 AlS :uszAAJm
il 39 3 g Sl iy sla Al
CSMJ‘ @LA uﬁﬁJd‘_’uﬁﬁJ\S

) 532 5 A9 pda Cu gliPao2

) Ad A udll o da ) S Ol sis A
S

46



Point of Reference:
Spontaneous Ventilation

Spontaneous Ventilation




Status
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BenNt Related Factors

» Anxie

» Pain

» Secret

» Bronchc
» Pulmona



Nutrition
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Ventilator Related Causes

» Ventilator disconnection

» System leak

» Circuit malfunction

» Inadequate FiO,

» Inadequate ventilator support




Fighting
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Complication

1.—Volutrauma
2.Barotrauma
3. VAP
12.Decrease CO
s.Increase ICP
6.Stress ulcer
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Initiation of Mechanical Ventilation

» Ventilator Alarm Settings

-High Minute Ventilation

- Set at 2 L/min or 10%-15% above baseline minute
ventilation

- Patient is becoming tachypneic (respiratory distress)

- High Respiratory Rate Alarm

- Set 10 - 15 BPM over observed respiratory rate
- Patient is becoming tachypneic (respiratory distress)




Initiation of Mechanical Ventilation

» Ventilator Alarm Settings
- Low Exhaled Tidal Volume
Alarm

- Set 100 ml or 10%-15% lower than expired mechanical tidal
volume

- Causes
- System leak

- Circuit disconnection
- ET Tube cuff leak

- Low Exhaled Minute Ventilation
Alarm

- Set at 2 L/min or 10%-15% below average minute volume
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Initiation of Mechanical Ventilation

- High Inspiratory Pressure Alarm
- Set 10 - 15 cm H20 above PIP

- Common causes:
- Water in circuit
- Kinking or biting of ET Tube
- Secretions in the airway
- Bronchospasm
- Tension pneumothorax
- Decrease in lung compliance
- Increase in airway resistance
- Coughing




Initiation of Mechanical Ventilation

> Low Inspiratory Pressure Alarm
- Set 10 - 15 cm H20 below observed PIP
- Causes
- System leak

- Circuit disconnection
- ET Tube cuff leak

- High/Low PEEP/CPAP Alarm (baseline alarm)

- High: Set 3-5 cm H20 above PEEP
- Circuit or exhalation manifold obstruction
« Auto - PEEP

- Low: Set 2-5 cm H20 below PEEP
- Circuit disconnect



Initiation of Mechanical Ventilation

- Apnea Alarm
- Set with a 15 - 20 second time delay
- In some ventilators, this triggers an apnea ventilation mode

- Apnea Ventilation Settings
- Provide full ventilatory support if the patient become apneic
- VT 8 - 12 mL/kg ideal body weight
- Rate 10 - 12 breaths/min
- FiO2 100%




Air-Trapping or Leak

S

Loss of volume

/

Volume

Time

If the exhalation side of the waveform doesn’t return to baseline, it
from air-trapping or there could be a leak (ET tube, vent circuit, che



Flow
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Flow Waveform

Auto-Peep (air trapping)

|components of pressure,jpg|
Expiratory flow
doesn’t return to
baseline
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Flow
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Flow Waveform

Flaws
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Bronchodilator Response

Pre-Bronchodilator

Post-Bronchodilator

long shorter
exp. time exp. time
Grmmmmmmmm e >
I
I
Peak flow M
Improved Peak Flow

*To assess response to bronchodilator therapy,

expiratory flow rate.

you should see an increase



Types of Waveforms

Volume Modes

©

Pressure

Flow

Volume

Volume Control
SIMV (Vol. Control)

Pressure Modes

Volume

Pressure Control Pressu
PRVC Volun
SIMV (PRVC)

SIMV (Press. Control)
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o The area of no flow indicated hv the red line 1ie known ac a “7erao-flow <tate’



