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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  




6

Preventing Infection  
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Preventing Infection  
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Preventing Infection 
Hand Hygiene 
One of the most important things that can be done to prevent infection is to wash your 
hands. Washing your hands with soap and water or alcohol hand sanitizer helps to 
clean the germs off the skin's surface that can spread from person to person. It is 
important to wash your hands during any of the “Five Moments of Hand Hygiene”:


1. Before patient contact


2. Before a clean/aseptic procedure


3. Before body fluid exposure risk


4. After patient contact


5. After contact with patient surroundings 

Do hand sanitizers replace hand washing?  
No. Both get rid of germs but in different ways. Hand washing is an important step for 
cleaning hands, especially if they are visibly soiled. Hand washing with soap and water 
pulls the dirt and germs free from the skin and washes them away. Hand washing is the 
recommended way to clean your hands at home.  

Hand sanitizers are to be used as a supplement to regular, effective hand washing, 
when water is not readily available, and when hands are not visibly soiled. Applying 
alcohol-based sanitizer kills germs, but only when there is no visible dirt.


Other ways to help prevent infection include: 

• Keep your tubing and mask clean. Change the water in your humidifier every day 
and use only sterile, distilled water. (See the section on "Ventilator Circuit 
Cleaning")  


• If friends or family have colds or flu, don't visit with them in person. If you must 
visit, ask them to wear disposable masks. Make sure they wash their hands.  


• No smoking in the house.  


• If you get an infection, examine your techniques. Is there something you can do 
better? If you have a visiting nurse, ask for help to check your procedures.  
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The Respiratory System - 
Protection 

Protection of the Respiratory System 
Infectious agents such as bacteria and viruses can enter our bodies in the air that we 
breathe. A healthy respiratory system has several mechanisms to protect against 
infection:
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 Warning Signs 
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Tracheostomy Tubes 
What is a tracheostomy tube? 
A tracheostomy tube is a short plastic or metal tube that is inserted into the windpipe 
to make it easier for the patient to breathe. There are several different brands and 
different styles of tracheostomy tubes, each with its own special features. The Doctor 
and Respiratory Therapist will decide which brand and style of tracheostomy tube best 
suit the needs of the patient.

 

What is the purpose of a tracheostomy tube?

• connection point for a ventilator to deliver air inside the lungs 

• to allow spontaneous breathing (a person is unable to breathe through nose and 

mouth due to medical condition) 

• to help remove or suction mucus from airways/lungs 


 

Tracheostomy Tube Care 
The tracheostomy tube will stay in place for approximately 30 days and then the entire 
tube will be removed and replaced with a clean tube. For people who have 
tracheostomy tubes with an inner cannula, the cannula can be changed as often as 
needed but at least once per day. 


Care must be taken to ensure that there is a minimum of pulling or tugging on the 
opening into the neck called the ‘stoma’. To help with this, tracheostomy ties (which 
attach to the tracheostomy tube flange)  are used to secure the position of the 
tracheostomy tube.
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Channing an Inner Cannula  
Remember: 
An inner cannula should be regularly inspected for any signs of secretion build-up or a 
blockage inside the inner cannula. Used inner cannulas should be either disposed of (if 
damaged) or cleaned twice a day or as needed. 

How to change the inner cannula: 
1. Prepare: 

• Perform hand hygiene

• Put on clean gloves (if applicable)


 

2. Remove dirty inner cannula:


• Always support the tracheostomy tube at the flange


Twist-Lock style inner cannula:  
Turn the inner cannula counter-clockwise to unlock it. After removal, inspect it and 
discard if needed. 

Pinch-Lock style inner cannula:  

Pinch the side tabs of the inner cannula to unlock it. After removal, inspect it and 
discard if needed.
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Channing an Inner Cannula 
Pull-Ring style inner cannula:  
Locate the pull-ring and firmly pull to unlock the inner cannula. After removal, inspect it 
and discard if needed. 

 3. Insert clean/new inner cannula

• Supporting the tracheostomy tube flange, replace with a clean/new inner cannula


Make sure that the inner cannula and tracheostomy tube click or lock into place. 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Speech With a Tracheostomy 
Speech changes with a tracheostomy tube 
Normally speech is obtained by a steady stream of air from the lungs and passes 
through the vocal cords. When the tracheal tube is inserted, most of the air bypasses 
the vocal cords and goes out through the tube. Some air may leak up to the vocal 
cords, but it may not be forceful enough to drive the vocal cords into vibration, or it 
may only allow enough force for very short sentences.  


Ways to achieve speech with a tracheostomy: 

Cap or Cork

Having the patient cover the tube by holding a finger or placing a cap/cork (usually 
white or red in colour) over the tube for short periods of time can be considered a 
solution. This will completely obstruct any airflow passing through a tracheostomy 
tube. However, it may cause increased resistance to breathing and shortness of breath 
that may be uncomfortable for some patients.  


Speaking Valve

A speaking valve (usually white, purple or green in colour) is commonly used to help 
patients speak more normally. This one-way valve attaches to the outside opening of 
the tracheostomy tube and allows air to pass into the tracheostomy, but not out 
through it. The valve opens when the patient breathes in. When the patient breathes 
out, the valve closes and air flows around the tracheostomy tube, up through the vocal 
cords allowing sounds to be made. The patient breathes out through the mouth and 
nose instead of the tracheostomy. 
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Using a Speaking Valve or Cork 
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Using a Speaking Valve or Cork 
Why should a tracheostomy tube cuff be completely deflated before putting on a 
speaking valve or cork? 
 
Placing a speaking valve/cork on a tracheostomy tube with an inflated cuff can limit or 
completely block the passage of air into the upper airway. The person will have 
difficulty breathing or not be able to breathe at all.


Can supplemental oxygen be used with a speaking valve? 

Yes. If supplemental oxygen is needed it can be used with a speaking valve. 

Can an aerosol treatment be given with a speaking valve on? 

Aerosol treatment given while the valve is on can make the valve membrane sticky and 
prevent proper functioning of the valve. Remove the valve before the treatment or rinse 
the valve immediately after aerosol treatment is finished.  
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Care of Inner Cannulas and Corks 
Inner Cannula and Cork Care 

Reusable inner cannulas and used corks should be cleaned daily. 

Equipment needed: 
1. Tweezers 


2. Small tracheostomy brush or pipe cleaner


3. Hydrogen peroxide


4. Sterilized distilled water


5. Gauze squares


6. Disposable gloves


7. Three (3) covered containers—numbered and 
labelled:


# 1 — Hydrogen peroxide (H2O2)

# 2 — Sterilized distilled water

# 3 — Dry


Labelling containers helps to avoid contamination of solutions.  

Weekly cleaning of containers: 

1. Empty and rinse all containers.  


2. Soak each container and lid in a solution of one part vinegar and three parts water 
for 15 to 20 minutes. This can be done with the ventilator circuit tubing.  


3. Each container is rinsed thoroughly and refilled with solution.  


Container #1 For dirty corks and cannulas

Container #2 For rinsing

Container #3 To dry and store clean corks and cannulas
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Care of Inner Cannulas and Corks 
Cleaning steps for inner cannulas and corks 
1. Perform hand hygiene and put on clean disposable gloves. 

2. Remove dirty cannula or cork from tracheostomy tube. Using tweezers, submerge 
the inner cannula/cork it into container #1 (hydrogen peroxide). 

3. Using a small tracheostomy brush or pipe cleaner, very gently scrub the inner 
cannula/cork. Be careful not to spray contaminated water while using the brush or 
pipe cleaner.


Inspect inner cannula for cracks or breaks in the locking  mechanism or along the 
tube and discard when found. 

 

4. Rinse thoroughly with tap water.   

5. Place cleaned inner cannula or cork into container #2 (sterilized distilled water).   

6. Using tweezers, remove the cleaned inner cannula or cork and dry it with gauze 
squares. 

7. Store in dry container #3 (dry).   

8. Remove and discard gloves carefully. 

9. Perform hand hygiene.


Change the solution in each container daily.  
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Care of Speaking Valves 
Cleaning steps for speaking valves: 

1. Do not take the speaking valve apart. 

2. Submerge the speaking valve in warm soap water. 

• Do NOT use alcohol, vinegar, or peroxide to clean the speaking valve/cork. 

3. Rinse the valve in warm running water. 

• Do NOT use hot water as it may damage the valve. 

4. Let the speaking valve air dry before use. 

5. Store the speaking valve in a clean dry container. 


Discard the speaking valve if it is unable to be cleaned or damaged.  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Stoma Care 
What is a stoma? 

A stoma is an artificial opening into the body. A tracheostomy is a hole in the trachea 
(windpipe) to allow a person to breathe more easily. The tracheostomy tube is inserted 
into the tracheostomy.


How often is stoma care done? 

It is important to do daily tracheostomy care because good tracheal hygiene can help 
prevent infection. Daily stoma care also ensures that the stoma will be watched 
carefully before any skin irritation or breakdown can develop into a major problem. 


Equipment Needed:

1. Disposable gloves

2. Sterile water

3. Clean disposable cup

4. Clean/sterile gauze pads

5. Cotton tipped applicators

6. Sterile tracheostomy dressings

7. Cleaned or new inner cannula
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Stoma Care 
Stoma cleaning steps: 

1. Prepare equipment. 

2. Perform hand hygiene and put clean gloves on. 

3. Grasping the bottom corner of the gauze pads, remove the old tracheostomy 
dressing. Look for any signs of abnormal discharge or blood before discarding it, 
but try not to soil the gloves while removing the dirty gauze. 

4. Inspect edges of stoma for signs of infection or irritation (example: redness, 
drainage, crusting, odour, pain or irritation). 

5. Dip cotton-tipped applicator or a gauze in water and clean the area by making a 
sweeping motion away from the stoma. Use a new applicator or a gauze for each 
quarter of the area. Use dry applicators to dry the area the same way. 

6. Apply new sterile dressing while being careful not to twist the tracheostomy tube or 
pull on the flange. 

7. Carefully remove gloves and discard. 

8. Discard water and hydrogen peroxide (if used) and dispose of containers. 

9. Perform hand hygiene.
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Tracheal Suctioning 
Reasons for tracheal suctioning 
1. Being unable to clear secretions due to weak or absent cough reflex


2. Excessive secretions


3. Airway obstruction (blockage) due to mucous plugging


4. Aspiration (breathing in a foreign object such as food) 


Equipment Needed: 

1. Portable Suction Machine


2. Clean Disposable Gloves


3. A New Disposable Cup


4. Sterile Water


5. Sterile Suction Catheter 


6. Suction Tubing 


Frequency of suctioning should be assessed on an individual basis. Excessive 
suctioning can result in infections, bleeding or inflammation of the airways 
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Tracheal Suctioning 
Sputum Characteristics 

It is important to pay attention to an individuals normal characteristics as a change 
could be the result of an infection and could required medical attention.

Always pay attention to:


• The frequency of suctioning


• Amount of secretions


• The colour or consistency of the secretions


The Table below describes the most common characteristics for tracheal suctioning:


Characteristics Description 

Amount • Small (Scant)

• Moderate 

• Large (Copious) 

Colour • Clear to White (Mucoid)

• Yellow, Green, Brown (Purulent)

• Blood Tinged, Pink (Serous)

Consistency • Thick

• Thin

• Mucous 

Frequency • Number of times suctioned during a 
time period.


• Pattern (i.e when changing positions, or 
during an activity). 



24

Tracheal Suctioning 
Tracheal Suctioning Complications 

There can be potential complications while tracheal suctioning. Listed below are 
examples of possible complications as well as how to reduce the risk.
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Tracheal Suctioning 
Tracheal Suctioning Complications Continued  
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Manual Ventilation  
At times, patients who are on mechanical ventilators may require manual ventilation. 

Manual ventilation is preformed by using a manual resuscitation bag. The manual  
resuscitation bag is a device that can be connected to a tracheostomy tube or applied 
to the nose and mouth. If the tracheostomy tube is dislodged, use the manual 
resuscitation bag to ventilate using the nose and mouth.


Reasons why a manual resuscitation bag may be used include:


1. Troubles with the ventilator 


2. The patient is having trouble breathing 


3. During an emergency where the patient is not breathing
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Manual Ventilation 
The resuscitation bag allows for different connections to an individual including:


• A flex tube for use with a tracheostomy tube


• A face mask to be used in emergencies if the tracheostomy tube has dislodged or if 
the individual does not have a tracheostomy tube


Some resuscitation bags also have an oxygen reservoir (not shown below) that 
supplies 100% oxygen to the individual when connected to an oxygen source. 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Manual Ventilation 
The following shows the steps for using a manual resuscitator: 

1. Take the resuscitation bag out of its storage 
and  check the connections and parts for  
any damage. After, squeeze the resuscitation  
bag. Air should escape easily.


2. Block the outlet and squeeze the bag. 
Air should not escape.
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Manual Ventilation 
3. Gently take off the ventilator circuit.


4. Connect the resuscitation bag to the tracheostomy tube.


5. Squeeze the bag a third to half-way and watch for the chest to rise with each 
squeeze. Squeeze to provide a breath every 3-5 seconds. 
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Manual Ventilation 
6. Remove the resuscitation bag and reconnect the circuit.


In an emergency, where the tracheostomy tube has become dislodged and you 
are not able to re-insert it, you may provide breaths by using the face mask 

attachment. Don’t forget to seal the tracheostomy stoma by covering it. 
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Introduction to Long-Term 
Invasive Mechanical 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 the individual 
from breathing normally, including:


Muscular conditions that weaken 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 affect the brain from sending signals to the lungs to 
breathe


Some Individuals require mechanical ventilation continuously, while others may 
use it only part-time, such as at night. 

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


A very close fitting mask on the face (non-invasive)


A mouth piece (non-invasive)


Tracheostomy tube (invasive)


The choice of connection is related to the medical needs and wishes of the individual. 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Equipment Overview  
Phillips Respironics Trilogy Ventilator Front View 

Display Screen: 
• The display screen allows you to view settings, system status information, real-time 

patient data, alarms and logs


Navigation Buttons: 
• These buttons allow you to navigate the display menu, edit device settings, select 

display options or perform certain actions displayed on screen


Start/Stop Button: 
• This button starts or stop therapy


Alarm Indicator and Audio Pause Button: 
• This button has two purposes, it temporarily silences the audible alarm and it acts as 

an alarm indicator by

- Flashing red for high priority

- Flashing yellow for medium priority

- Solid yellow for low priority


• After being silenced, the alarm sounds again after on minute if the cause of the alarm 
is not corrected


AC Power LED: 
• When AC power is available and the unit is plugged in, a green LED is displayed

• The unit continues to charge both internal and detachable batteries




33

Phillips Respironics Trilogy Ventilator Side View 

Breathing Circuit Connection: 
• The breathing circuit connector is located on the right side of the device


Active Exhalation Line: 
• This is used with an active circuit setup

• The line powers the exhalation valve by closing the valve during inspiration

• Causes air to flow to the individual

• On exhalation, the line is de-powered and the exhalation valve opens


Proximal Pressure Line: 
• This tubing is used with an active circuit setup

• Measures proximal airway pressure (before the connection to the Tracheostomy 

tube)

• Pressure is displayed on the screen


AC Plug: 
• Provides power to the unit


An SD Card Slot can be found on the opposite side of the ventilator and allows for 
recording of ventilator usage, therapy and alarms.
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Phillips Respironics Trilogy Ventilator Back View 

Detachable battery: 
• All ventilators will have an internal battery

• The Philips Respironics Lithium-Ion detachable battery is plugged into this slot

• When connected the display will show its presence and charge level


External Battery Connector: 
• An external, stand-alone battery is connected using the external battery cable

• When connected the display will show its presence and charge status


Air Inlet Filter: 
• Air is brought in from the back of the machine

• Air is filtered through the black foam filter (filter should be washed monthly and 

replaced if damaged)

• Never place any objects where they may block this inlet 

Oxygen Inlet: 
• If prescribed, low flow supplemental oxygen can be provided

• Connected with a quick inlet connector attached where shown 



35

Phillips Respironics Trilogy Screen Layout 

1. Monitor Panel: 
• The monitor panel displays items depending on the mode of the ventilator such as


- The current therapy mode

- An indicator for additional breaths and a respiratory rate counter for breaths per 

minute (RR)

- A bar graph showing the breathing pressure delivered by the ventilator


2. Measured Parameter Panel: 
• This Display provides measured data


- Peak inspiratory pressure (PIP)

- Peak inspiratory flow

- Mean airway pressure (MAP)

- I:E ratio


3. Status panel: 
• This Section displays symbols to indicate features being used


- SD card

- Alarm pause

- Ramp

- Battery status

- Source
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Phillips Respironics Monitoring Panel 
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Phillips Respironics Power Sources 

The ventilator has several possible power options including:


• AC power

• External battery

• Detachable battery

• Internal battery
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Assembling The Passive Circuits 
There are two types of circuits:

1. Active Circuits

2. Passive Circuits




39

Assembling The Active Circuits 

Before you assemble an active circuit, make sure you clean the area and practice 
hand hygiene. 

Steps to connect the ventilator to the humidifier:


1. Insert the humidification chamber onto the humidifier base. Attach the 15mm 
adapter (if applicable)


2. Attach the elbow to the filter and connect it to the ventilator outlet. Ensure the 
connection is snug.


3. Connect the short tubing from the humidification chamber to the end of the filter 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Exhalation Valves and Associated Lines 

Steps to connect the exhalation valve and associated lines:

1. Take the proximal pressure line and attach it to the port located on the side of the 

exhalation valve
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Exhalation Valves and Associated Lines 

2.  Attach the other end of the proximal pressure line and the active exhalation line to 
the porting block on the side of the ventilator
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Connecting The Humidifier to The Interface 

Steps to connect the humidifier to the interface:

1. Take the long tubing that house the heated wire and attach the electrical heater 

wire connecter to the end


2.  Place the connector onto the humidifier chamber


3.  Insert the temperature probe with two probes into the opening ensuring the correct 
alignment
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Connecting The Humidifier to The Interface 
4.  Attach the small end of the temperature probe adapter to the long tube


5.  Attach the exhalation valve assembly


6.  Insert the second temperature probe into the opening. Careful not to rotate the 
probe during insertion
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Connecting The Humidifier to The Interface 
7.  Complete the circuit assembly by attaching the flex tube to the end 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Passive Ventilator circuit 
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Humidifier 
The upper airways (noes and mouth) contribute about 75% of the heat and moisture to 
the air that we inhale. In a person with a tracheostomy, the upper airway is bypassed, 
and this natural heat and moisture is lost.


A lack of humidity can cause airway secretions to be thick and dry, which may lead to:


• Tracheal tube occlusion

• Increased breathing difficulty

• Increased risk of infection


A heated humidifier may be used to warm and humidify the air from the ventilator. This 
may help maintain loose secretions so they can be easily coughed out or suctioned.


While a patient is in a wheelchair, the use of a heated humidifier is not recommended. A 
heat and moisture (HME) should be used instead. The HME performs two functions:


• It slightly warms the air from the ventilator

• It adds moisture to the air from the ventilator


As a result of using an HME, the patient would receive warmed, moisturized air which 
is comfortable for the lungs.
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Humidifier 
The picture below is an example of an HME. It contains a porous filter material which 
picks up heat and moisture from every exhaled breath. As a new breath is delivered 
from the ventilator, the air passes over the filter material where it is warmed and 
moisturized. The humidifier is not to be dampened with water, it will get moisture from 
the exhaled breath only.
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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:




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 each 
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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Ventilator Settings 
Types of Breaths  

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.


• Sigh - A “sigh” breath is a large, deep inhalation delivering 150% of the prescribed 
volume. The ventilator will deliver this breath at fixed intervals (for instance, once 
every 100 mandatory or assist breaths) when the sigh setting is enabled. Sigh 
breaths are only available in volume modes of ventilation.
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Pressure Ventilation 
Pressure ventilation delivers a prescribed pressure according to the set breath rate and 
time parameters. Each breath is controlled so that a prescribed amount of pressure is 
delivered. There are several common modes of pressure ventilation:


Spontaneous Ventilation - S In this mode the device delivers bi-level 
pressure support. An inspiratory positive 
airway pressure (IPAP) is delivered during 
inhalation and a lower expiratory positive 
airway pressure (EPAP) is delivered during 
exhalation.

Spontaneous/Timed Ventilation - S/T Delivers bi-level pressure support for both 
spontaneous and mandatory breaths. A 
mandatory breath is delivered if the 
individual does not spontaneously 
breathe within a prescribed breath rate 
(BPM) setting. Ensures a minimum 
amount of breaths per minute. 

Timed Ventilation - T Delivers bi-level support only for 
mandatory breaths. A mandatory breath 
is delivered according to the prescribed 
rate and time settings. The ventilator will 
not respond to the individuals breathing 
effort. This is very rarely used with a 
conscious person.

Pressure Controlled Ventilation - PC Delivers bi-level pressure support for 
assist and mandatory breaths. This mode 
is identical to S/T mode, except that all 
breaths have a fixed inspiratory time.

Pressure Controlled Synchronized 
Intermittent Mandatory Ventilation - 

PC-SIMV

Provides spontaneous, assist and 
mandatory breaths. Uses a time window 
to decide what type of breath should be 
delivered.
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Volume Ventilation 
Volume ventilation delivers a prescribed inhaled volume of air (tidal volume) according 
to set breath rate and time parameters. Each breath is controlled so that the same tidal 
volume is delivered. There are a number of different volume modes:


Assist Control Ventilation - AC The device delivers volume-based 
therapy for both assisted and mandatory 
breaths. An assist breath is triggered by 
the individuals effort and is ended when 

the times setting has been met. A 
mandatory breath is delivered if there is 

no triggered breath within the prescribed 
rate setting. This ensures a minimum 
number of breaths per minute. Each 

breath is set to a single volume (fixed tidal 
volume)

Control Ventilation - CV In this mode, the device delivers volume-
based therapy. This mode only allows 
mandatory breaths, according the the 
prescribed rate setting. Each breath is set 
to a single volume (fixed tidal volume). 
The ventilator will not respond to an 
individuals breathing effort.

Synchronized Intermittent Mandatory 
Ventilation - SIMV

The device will deliver both volume and 
pressure based therapy. This mode 
provides spontaneous, assist and 
mandatory breaths. It uses a time window 
decide what type of breath should be 
delivered.
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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 Alarms and 
Troubleshooting  

Ventilator Parameters and Alarms 
Listed are the classifications of alarms that let the caregiver and the individual know the 
issue:


1. Low Priority Alarms: Solid Yellow Light on Alarm Indicator/Audio Pause Button


2. Medium Priority Alarms: Flashing Yellow Light on Alarm Indicator/Audio Pause 
Button


3. High Priority Alarms: Flashing Red Light on Alarm Indicator/Audio Pause Button




54

Ventilator Parameters and Alarms 

Mode of Ventilation Volume Control 
The ventilator can run on AC power, external battery power (up to 12 hours), 
detachable battery power (up to 3 hours) and internal battery power (up to 3 hours). As 
the ventilator switches from one power source to another, it does provide an indicator 
to the individual and caregivers. The ventilator will always display the power source 
being used and will indicate when the power source changes.
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Ventilator Parameters and Alarms 

Mode of Ventilation Volume Control 
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Ventilator Alarms and 
Troubleshooting 

Ventilator Parameters and Alarms 
When responding to a ventilator alarm, it is important to always check on the patient 
before trying to troubleshoot. Some alarms including high pressure, low tidal volume or 
low minute volume can signal problems with how much air the patient is getting.


In many cases, High Pressure, Low Tidal Volume or Low Minute Volume Alarms are 
resolved with tracheal suctioning, as they may be caused by a build up of tracheal 
secretions.


In many cases, Low Pressure Alarms are resolved when the source of leakage is 
found (for example, tracheostomy tube cuff volume is too low, or a hole in the 
ventilator circuit)
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Ventilator and Circuit 
Maintenance  

Introduction 
Ventilators and circuits do require maintenance. The table below provides an overview 
of the recommended maintenance schedule. It is important to note that in some cases, 
you may need to preform the listed recommendations more or less depending on the 
circumstances.


Recommended Ventilator and Circuit Maintenance: 


Your home care company can supply you with distilled water, but it is recommended to 
sterilize it before use 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, pour into a clean container and seal. It 

does not need to be refrigerated


Daily Replace water in the humidifier 

Weekly Cleaning of ventilator circuit 
Replacement of HME

Monthly Clean (if applicable) or replacement of filters
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Filling the Humidifier 

Pour sterile water gently into the humidifier chamber and only fill up to the 
maximum water line shown below: 
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Circuit Disassembly  

Exhalation Valve Disassembly


1. Turn the cover counter-clockwise to remove

2. Remove the line port and the mushroom valve


Exhalation Valve Reassembly


1. Make sure all components are dry and not damaged. Replace if needed

2. Put in the mushroom valve curved side down

3. Place the line port onto of the valve

4. Put the cover on and turn it clockwise to lock it


Observe: 
The exhalation valve should move freely with each breath once connected to the 

ventilator 



60

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.


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
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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.


