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The Respiratory System - 
Anatomy 

The main function of the respiratory system is to move air in and out of our bodies. This 
brings oxygen in to fuel our bodies and remove the waste gas, carbon dioxide, out 
from the lungs.  
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The Respiratory System - 
Anatomy 

Muscles and bones in your chest work together to move air in and out of the lungs.
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The Respiratory System - 
Anatomy 
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The Respiratory System - 
Breathing 

The process of breathing —also known as ventilation— moves air in and out of our 
lungs. It does this by creating a difference in pressure between the inside of the lung 
and the environment. The air that we breathe is made up of about 21% oxygen and 
79% nitrogen. During breathing, our respiratory system moves the oxygen into the 
blood and exchanges it for carbon dioxide (a waste product) which is breathed out.
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The Respiratory System - 
Breathing 
The Work of Breathing 

Many different situations can change how well the body is able to move air into the 
lungs. The work of breathing is the energy needed to breathe in and out. When the 
body needs more  
oxygen the work of breathing goes up. To do this, more muscles work to help bring air 
in and to push it out.


As an example, bending over to tie your shoes will quickly show how compressing the 
abdomen makes it harder to breathe. Compressing the abdomen prevents the 
diaphragm from moving easily and this limits the size of the breath you can take in. 


 

Breathing is affected by anything that changes: 


• How the ribs move  


• How the diaphragm moves  


• How easily air moves along the bronchial passages  


• How easily air moves in and out of the alveoli  
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Preventing Infection  
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Preventing Infection 
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Introduction to Non-Invasive 
Ventilation  

The main job of the respiratory system is to provide the body with oxygen and to 
remove the waste gas, carbon dioxide. It does this through two breathing phases: 
inspiration (breathing in) and expiration (breathing out).


Mechanical ventilation is the use of a machine (called a ventilator) to push air into the 
lungs. The use of a ventilator is necessary when certain illnesses prevent an individual 
from breathing normally, including:


Muscular conditions that weakens the respiratory muscles from effectively moving air 
into the lungs 


Lung disease that affects the lungs ability to provide enough oxygen or effectively 
remove carbon dioxide 


Spinal cord or brain injuries that the limit the brain from sending signals too the lungs 
to breathe


Some individuals require mechanical ventilation continuously, while others may 
use it only part-time, such as at night.The choice of connection is related to the 

medical needs and wishes of the individual. 

A person usually connects to a mechanical ventilator by using either:


1. A snug fitting mask on the face (non-invasive)


2. A mouth piece (non-invasive)


3. Tracheostomy tube (invasive) 
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Introduction to Non-Invasive 
Ventilation  

Non-invasive mechanical ventilation refers to the delivery of pressurized air to the lungs 
using a connection that does not go inside the airway the same way a tracheostomy 
would. The major benefit of non-invasive ventilation is that it does not require invasive 
procedures or equipment. Non-invasive ventilation is usually well tolerated and may 
have the following benefits:


1. Decreased carbon dioxide levels in the blood


2. Improved oxygen saturation


3. Decreased frequency of morning headaches


4. Decreased sleepiness/fatigue 


5. More restful sleep at night 


6. Reduced effort required for breathing 


7. Lower risk of respiratory failure 


The most common non-invasive ventilator is a bi-level device and it allows for a variety 
of interfaces including:
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Equipment Overview 
A Bi level airway pressure ventilator (sometimes called BiPAP) supports breathing by 
supplying two levels of air pressure.


The Higher pressure delivered during inspiration is called inspiratory airway 
pressure (IPAP).

The lower pressure delivered during expiration is called positive airway pressure 
(EPAP). 


The difference between these pressures drives the breath. EPAP increases the amount 
of air that remains in the lung at the end of exhalation. This can allow for better oxygen 
transfer to the blood. It also prevents the airway from narrowing or collapsing 
(obstructive sleep apnea).


Bi-level pressure support ventilators use a mask or mouthpiece, referred to as the 
interface, to connect to the user. This mask can cover the nose, the mouth or both. 
When the mask only covers the nose, it is important to keep the mouth closed. 
Otherwise, breathing through the mouth causes a leak and decreases the effectiveness 
of the system.
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Some of the non-invasive ventilators can function without AC power by using various 
batteries. Options may include:


Detachable battery


Internal battery


External battery


Actual battery run time may vary with battery age, environmental conditions and 
therapy levels. 

Non-invasive ventilator circuits typically include the following equipment:


1. The ventilator itself


2. Humidifier


3. Ventilator tubing


4. Interface (with built in exhalation port)


5. Exhalation Port (if the interface does not have one built in)
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The upper airway (nose and mouth) contribute round 75% of the heat and moisture to 
the air we inhale. The use of pressurized air through the upper airway can result in dry 
throat and nasal passages, congestion and even nosebleeds. The use of a heated 
humidifier can reduce the risk of these complications and make wearing the device 
more comfortable. Depending on the manufacturer or model of non-invasive ventilator, 
the humidifier may look different. However, how it works and what it does will reman 
the same.
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Initiating Therapy 

 
 

 
 
 




1. Check the settings.  
Ensure they match the prescription 
 
 

 
 
 
 
 

2. Take out the humidifier chamber  
(as needed)


 
 
 
 

 
 
 

3. Pour sterile water into the chamber  
and ensure water is not filled above 
the line
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Initiating Therapy 




4. Put the humidifier chamber back in 
and secure it. 


5. Put the mask on the patient.  
Position the headgear over the back of 
the  
head and secure all headgear straps.  
Adjust the straps so that the mask fits 
snuggly over the face.




6. Turn the unit on and check for leaks  

around the mask. If the mask is 
leaking,  
readjust the straps or the mask and  
perform the leak test again.
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Ventilator Settings 
Volume and Pressure Ventilation 

The next few pages will cover an overview of mechanical ventilator settings. The 
settings determine how much and how often the machine will provide breathing 
support. As a caregiver, you are not responsible for determining the settings, but it is 
helpful to understand them so you can troubleshoot alarms.


Though detailed, this section is not meant to be exhaustive nor is it meant to provide 
formal respiratory therapy training.


There are two types of ventilation listed below:




Before moving onto the various modes of ventilation, it is important to understand the 
various types of breaths that the ventilator provides.


• Mandatory Breath - A mandatory breath (or a machine breath) is completely 
controlled by the ventilator. The ventilator controls both the beginning (triggering) 
and end (cycling) of the breath in (inspiratory phase).


• Assisted Breath - An assisted breath is controlled by both the individual and the 
ventilator. Breaths are initiated by the individuals efforts and air delivery is 
controlled by the current pressure or volume settings. Volume-assisted breaths will 
deliver the prescribed volume. Pressure-assisted breaths will deliver the 
prescribed pressure. Both volume and pressured assisted breaths are ended when 
the ventilators criteria is met.


• Spontaneous breath - A spontaneous breath is triggered by the individual 
making an inhalation effort. Air delivery is controlled based on the current pressure 
or volume setting.


Volume Ventilation Pressure Ventilation 

Volume is pre-set for each breath Volume may vary breath-to breath 

Pressure in lungs may vary breath-to-breath Pressure in lungs is pre-set for eat breath

With each breath, the pressure in 
the lungs varies but the volume 
remains consistent. This is typical of 
volume ventilation.

With each breath, the pressure in 
the lungs remains consistent but the 
volume delivered varies. This is 
typical for pressure ventilation.
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Common Bi-Level Modes 

Mode The manner in which the ventilator 
functions. This setting tells the ventilator 
how to deliver the air.


• Spontaneous: the individual initiates 
the breath.


• Timed: The machine delivers only a 
preset number of timed breaths without 
responding to the efforts by the 
individual.


• Spontaneous/times: The machine 
delivers only a preset number of timed 
breaths but the individual can also take 
as many extra breaths as they need. 
This is the most common mode.

IPAP - Inspiratory Positive Airway Pressure IPAP is the air pressure being delivered by 
the ventilator during inspiration to fill the 
lungs. This setting is always GREATER 
than the EPAP setting.

EPAP - Expiratory Positive Airway Pressure The air pressure from the ventilator that 
prevents the lungs from fully emptying on 
expiration. This setting is always LESS 
than the IPAP setting

RR - Respiratory Rate The minimum number of breaths in a 
minute that the machine will deliver, also 
known as the back up rate. 

Depending on the mode, the individual 
will be able to take additional breaths.

IT - Inspiratory Time The length of time for each inhalation (per 
breath).
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Ventilator Settings Continued 
Volume and Mouth Piece Ventilation  

Non-invasive volume ventilation refers to the delivery of pressurized air to lungs using a 
volume ventilator via mouthpiece, facial mask or nasal mask. The ventilator delivers a 
set volume of air at a set respiratory rate.


Mouthpiece ventilation is an approach that may be used for daytime ventilatory 
support and lung volume recruitment. When the individual breathes in using the 
mouthpiece, the amount of air they take in is much larger than non-supported breaths. 
Some of the newer ventilators have a specific mode for mouthpiece ventilation (such as 
the trilogy series of ventilators).
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Ventilator Parameters and Alarms  

Here are some terms you may see in relation to the ventilator and how it functions:


Ventilator Parameters  

Ventilator Alarm Parameters 

Mode Main operating program which the ventilator uses 
to deliver breaths (such as AC, PC, SIMV).

Tidal Volume (Vt, Vti, Vte) The volume of air to be delivered with each 
ventilation breath.

Peak Inspiratory Pressure (PIP)/Inspiratory 
Positive Airway Pressure (IPAP)

The pressure generated by the ventilator when air 
is delivered into the lungs (PIP is a feature of 
volume modes, while IPAP is a feature of pressure 
modes).

Positive End Expiratory Pressure (PEEP, EPAP) The air pressure that the ventilator maintains 
during exhalation; this is often used to keep lung 
and airways open before the next breath in.

Sensitivity The ventilator’s ability to detect the individual’s 
breathing effort to deliver additional breath (above 
the minimum). 

Low Inspiratory Pressure Alarm Signals that the ventilator pressure has fallen 
below the minimum set for delivering a single 
breath.

High Inspiratory Pressure Alarm Signals that the ventilator pressure has risen 
above the maximum set for safely delivering a 
breath. 

Low Minute Volume Alarm Signals that the total volume of air delivered over 
the past minute has fallen below the minimum set.

High Minute Volume Alarm Signals that the total volume of air delivered over 
the past minute has risen above the maximum set.

Low Tidal Volume Alarm Signals that the volume of a single breath has 
fallen below the minimum set.

High Tidal Volume Alarm Signals that the volume of a single breath has 
risen above the maximum set.

Low Respiratory Rate Alarm Signals that the breathing rate has fallen below 
the minimum set.

High Respiratory Rate Alarm Signals that the breathing rate has risen above the 
maximum set.
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Ventilator and Circuit Maintenance  

General 
1. Wash your hands with soap and water before you handle any of the equipment.


2. Keep the machine clean. Wipe off with a damp cloth.


3. Do not block filter or air inlets on the outside of the machine.


Weekly 
1. Remove mask/nasal pillows from the nose and take it to the cleaning area.


2. Wipe all surfaces that are in contact with the face using a water dampened cloth.


3. Allow surfaces to dry before reassembling.


4. Reattach mask/nasal pillows to the circuit hose ready for use.


5. Replace sterile distilled water in humidifier to the fill line (if the humidifier is being 
used).


Monthly 
1. Clean the circuit and the humidifier.


2. Change the filter on there rear panel of the unit. These should be changed 
whenever there is any dust showing.


3. The headgear should be cleaned when needed by hand washing in mild detergent 
and air dried.
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Ventilator and Circuit 
Maintenance  

Inlet Filter 
Non-invasive ventilators have inlet filters that clean the air entering the machine. These 
should be checked regularly and replaced or cleaned as needed. Check the user 
manual for directions and recommendations. Filters should be changed/washed 
monthly but should be checked regularly as they can affect the machine performance.


1. Ensure the ventilator is turned off.

2. Remove the filter cover if appropriate.

3. Remove the filter(s) and examine them for dust and tears.

4. Wash the foam filter in warm soapy water and mild detergent. Rinse thoroughly 

before reinstalling.

5. Replace ultra-fine filter if dirty.

6. Ensure that the filters are replaced in the machine properly.

7. Replace filter cover if appropriate.


Your home care company can supply you with distilled water but it is recommended to 
sterilize it before using to prevent growth of bacteria.


1. Use a dedicated pan or a new kettle with no automatic shutoff.

2. Allow water to boil vigorously for 15 minutes.

3. Leave the lid on the pan while the water is cooling.

4. When the water has cooled sufficiently, pout it into a clean container and seal. It 

does not need to be refrigerated.
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Ventilator and Circuit Maintenance  

Ventilator circuits are cleaned on a weekly basis. In some cases, the individual may use 
disposable circuits which are not cleaned but discarded weekly.


Supplies Needed 

These are the steps to cleaning a ventilator circuit:


1. Take apart all tubes and connectors (including the humidifier if used)


2. Wipe the outside of the thin clear tubes with commercially available disinfecting 
wipes


3. Wash large tubes in warm soapy water


4. Rinse all large tubes with tap water to remove soap residue


5. In a solution of one part vinegar to three parts water, submerge all large tubes and 
connectors (humidifier included) for 30 minutes. Ensure that everything has filled 
with the vinegar solution during the soak


6. Rinse well! Shake off excess water and place on a clean towel to dry or hang to dry


7. Reassemble all timing and connectors. Visually inspect for any cracks or tears


8. When not in use, keep the circuit as clean as possible by covering with a clean 
towel or storing in a plastic bag. Circuits should always be stored assembled and 
ready for use


1. Mild Dishwashing Soap 4. White Vinegar

2. Pail for Soaking 5. Clean Towel

3. Disinfecting Wipes 6. Storage Bag
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Resources  
Whom to contact if there is a problem with the ventilator or related equipment: 

Ventilator equipment’s been supplied to you through the Ontarios ventilator Equipment 
Pool service, based in Kingston.


If you have any problems with the ventilator or related equipment (humidifier, cough 
assist) that you are unable to correct with help from the guide or the manual the 
equipment came with, or any questions about the operation of the equipment, please 
call the Ontario Ventilator Equipment Pool. Highly qualified professional staff provide 
telephone technical and educational support as well as 24 hour, 7 days a week 
equipment services.


Toll free in Ontario:

1-800-633-8977 

Website:

www.ontvep.ca 

Whom to contact for training of caregivers or general questions related to long-
term ventilation: 

If you have questions related to long-term ventilation or if you just need support for 
training of caregivers, you may contact West Park Healthcare Centre’s Long-Term 
Ventilation Centre of Excellence.


In Ontario:

416-243-4600 ext. 2161 

Website:

www.westpark.org 
www.ltvcoe.com 

Whom to contact for replacement parts for the ventilator: 

Your home care company is able to supply replacement parts for your ventilator 
(tubing, filters, etc.) but is not necessarily able to provide assistance with the ventilator.
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Resources 
Whom to contact for non-urgent medical conditions: 

If you have a non-life threatening issue such as a fever or infection, you should contact 
your primary healthcare professional (family doctor or nurse practitioner) for 
assessment or treatment.


When to contact you respirologist or respiratory specialist: 

Most individuals, will have regular follow-up appointments with their respiratory 
specialist which may include virtual visits, in-person clinic visits or overnight stays.


There may be times where individuals may want to reach out to their specialist for non-
life threatening emergencies which may include daytime headaches, fatigue and 
restless nights. These may be signs that the ventilator settings may require adjusting.


