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A mechanical ventilator is a machine that 
helps a patient breathe (ventilate) when he 
or she cannot breathe on his or her own for 
any reason

The purpose of mechanical ventilation is to 
support the respiratory system until the 
underlying cause of respiratory failure can 
be corrected

Most ventilatory support requires an artificial 
airway however, it may be applied without 
an artificial airway and is called noninvasive 
ventilation





intubation & MV is indicated for:
1. Ventilation

PaCO2 more than 50 mm Hg, with a pH of 
7.25 or less

2. Oxygenation

PaO2 less than 60 mm Hg on a FiO2 
greater than 0.5

3. Increased work of breathing (WOB) -use 
of accessory muscles, abnormal breathing 
Patterns, dyspnea

4. Keep airway patency



Obstructive Lung Disease
Obstruction can occur when inflammation 
and swelling cause the airways to become 
narrowed or blocked, making it difficult to 
expel air from the lungs. This results in an 
abnormally high volume of air being left in 
the lungs

Common obstructive diseases include COPD 
asthma, bronchitis, emphysema and Cystic 
fibrosis (CF).



Restrictive Lung Disease

The compliance of the lung is reduced, 
which increases the stiffness of the lung and 
limits expansion

Common causes of decreased lung 
compliance are ARDS ,pulmonary fibrosis, 
pneumonia and pulmonary edema



ARDS
Diagnosis criteria for ARDS – Berlin 
definition (all 4 components must be 
present)

1. Acute onset (1 week or less)

2. Hypoxemia (PF ratio < 200 mmHg with a 
minimum of 5 cmH2O PEEP (or CPAP))

3. Pulmonary edema (bilateral opacities on 
CXR)

4. Non-cardiogenic (not caused by cardiac 
failure)





Positive-Pressure Ventilation

Force air into the lungs via an artificial 
airway

Movement of gases into the lung through 
the use of positive pressure is the opposite 
of spontaneous breathing

Many of the complications of mechanical 
ventilation are related to air being forced 
into the lungs under positive pressure.





Ventilator Settings

Fraction of Inspired Oxygen

Tidal Volume

Respiratory Rate

Inspiratory-to-Expiratory Ratio

Inverse Inspiratory-to-Expiratory Ratio

Flow rate

Positive End-Expiratory Pressure

Peak Inspiratory Pressure and plateau 
airway pressure (Pplat)













Modes of Mechanical Ventilation

Modes of mechanical ventilation 
describe how breaths are delivered to 
the patient. Modes of ventilation are 
classified as volume, pressure, or dual 
modes.



Volume Ventilation

Assist/control (A/C)

Synchronized intermittent mandatory 
ventilation (SIMV)









Pressure Ventilation

In pressure ventilation the ventilator is 
set to allow air to flow into the lungs 
until a preset inspiratory pressure has 
been reached.

The VT the patient receives is variable 
and depends on lung compliance and 
airway and circuit resistance





Pressure modes

Continuous positive airway pressure(CPAP)

-The patient must have a reliable respiratory 
drive and adequate VT because no mandatory 
breaths or other ventilatory assistance is given. 
The patient performs all the WOB.

-CPAP provides pressure at end expiration, 
which prevents alveolar collapse and improves 
the functional residual capacity and 
oxygenation.



Pressure support

The patient’s spontaneous respiratory activity 
is augmented by the delivery of a preset 
amount of inspiratory positive pressure. 

PS may be used as a stand-alone mode or in 
combination with other modes, such as SIMV, 
to augment the VT of the spontaneous 
breaths

-Typical levels of PS ordered for the patient are 
6 to 12 cm H2O



Extracorporeal membrane oxygenation

The ECMO machine replaces the function 
of the heart and lungs

ECMO is used to help people whose:

■ Lungs cannot provide enough oxygen to 
the body even when given extra oxygen

■ Lungs cannot get rid of carbon dioxide 
even with help from a mechanical 
ventilator





Care of the Ventilated Patient

Including analgesia , sedation & 
psychological support.

Humidification.

Physiotherapy & Tracheal suction.

Monitoring.



Complication of Artificial 
Ventilation

Inability to intubate or dislodgment or blockage of 
ETT.

Prolonged intubation may lead to damage the 
larynx(vocal cord) so Tracheostomy performed with 
in 14 days and most of the perform percutaneous 
Tracheostomy earlier. 

VAP

Cardiovascular problems.

Barotraumas: effects of high pressures.

Volume trauma.



Weaning:

Resolution of the cause (disease) is the 

most important indicator of readiness for 

discontinuation.

Level of consciousness.

Vital signs are stable.

Arterial blood gases are within acceptable 

values.



Weaning methods:

SIMV: place patient on SIMV mode and decrease the 

rate by 2 breaths every 15-20 min or as tolerated until 

you reach 4-6 breaths/min.

CPAP: place patient on CPAP of 5 cm H2O and 

pressure support of 10 for 20-30 min. If tolerated by 

the patient we can go ahead and extubate, otherwise 

place back on SIMV and attempt weaning the next 

day.



Spontaneous Breathing Trial (SBT):

o Another weaning method. Remove patient 
from ventilator and place him/her on a T-
piece. Start with 5 min and work up to 20-
30 min. 

o The contraindication of this method for 
intubated patients that it increases the 
patients’ work of breathing. 
Tracheostomy patients’ can benefit from 
this method.



General Guidelines for 
weaning:

Weaning is preferably done during the day to 
allow patients to rest during the night; avoid 
weaning during shift change.

Do not begin weaning until evidence of significant 
improvement in the initial precipitating illness.

Evaluate the ability of the patient to sustain 
spontaneous breathing.



weaning

Stop or modify weaning process if 
distress appear.

Do not fatigue the patient’s ventilatory 
muscles (do not wean to exhaustion).

Monitor clinical signs closely.




