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Click here to view the 40-minute webinar for these handouts. 

https://www.macvideo.ca/media/Acute+care+review+for+team+based+care+%28May-16-2021%29/1_xgxa7ldu
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https://drive.google.com/drive/folders/1vN4d2f3suTc2pxa_qQ9DvvLfueZ2mR8ZCritical Care Services Ontario
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Oxygen titration, oxygen delivery devices, 
mechanical ventilation, and suctioning
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Consequences of too little oxygen - hypoxia

College of Respiratory Therapists of Ontario Oxygen Therapy Best Practice Guideline November 2013
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Consequences of too much oxygen - hyperoxia

College of Respiratory Therapists of Ontario Oxygen Therapy Best Practice Guideline November 2013
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Credit to Tom P

Slide Credit: Tom Piraino, RRT
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Sjoding et al., NEJM, 2020. 383;25

• Paired measures of SpO2 and
PaO2 can be lower in black
patients than in white patients

• SpO2 may overestimate actual
PaO2 in black patients

• Consider your respiratory
assessment and observation in
black patients
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Indications, contraindications, and adverse effects of 
supplemental oxygen administration
Indications
• Documented hypoxemia -

decreased PaO2 in the blood
below normal range
• PaO2 of < 60 torr or SaO2 of < 90% in

patients breathing room air, or with
PaO2 and/or SaO2 below desirable
range for specific clinical situation

• Acute situation w/ suspected
hypoxemia

• Severe trauma

• Short-term therapy (e.g., carbon
monoxide poisoning) or surgical
intervention (e.g., post-anesthesia
recovery).

• Pneumothorax absorption

Absolute Contraindications
• Patient/Client does not consent to

receiving the oxygen
• Use of some O2 delivery devices

• Nasal cannulas and nasopharyngeal
catheters in neonates and pediatric
patients that have nasal obstructions

College of Respiratory Therapists of Ontario Oxygen Therapy Best Practice Guideline November 2013

Adverse Effects
• Oxygen toxicity
• Oxidative stress
• Depression of ventilation in

a select population with
chronic hypercarbia (e.g.,
COPD)
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Oxygen Delivery Systems

• Nasal prongs or cannula
• Face mask
• High flow nasal cannula
• Face mask with reservoir
• Mechanical ventilation
• Non-invasive or invasive

Most 
support

Least 
support
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Nasal cannula / prongs

Flow rate (L/min) Estimated FiO2

1 0.24
2 0.28
3 0.32
4 0.36
5 0.40
6 0.44
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Oxygen Masks

Device Simple Venturi Non-rebreather
O2 Stability Variable Fixed Variable
FiO2 35% - 50% 24% - 50% or 60% ~100%
Flow Rate 6-10 L/min 3-15 L/min 8-15 L/ min

*To increase FiO2, identify
the proper adapter first, then
adjust flow rate
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Mechanical Ventilation
Non-invasive:
• Continuous Positive Airway Pressure (CPAP)
• Bilevel Positive Airway Pressure (BiPAP)
• CPAP and BiPAP both typically delivered by

mask, and mode determined by ventilator
settings

Invasive Mechanical ventilation
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Slide Credit: Tom Piraino, RRT
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Slide Credit: Tom Piraino, RRT

NIV and physical therapy/ rehabilitation
• NIV is not a contraindication for physical therapy / rehabilitation activities
• Tolerance of NIV is heavily affected by the interface (mask) and this may

create a challenge for the level of mobility

RASS Score -3 to -1 -2 to -1 0 0 0 0
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Mechanical ventilation terminology

Slide Credit: Tom Piraino, RRT
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Credit to Tom P

Slide Credit: Tom Piraino, RRT
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Slide Credit: Tom Piraino, RRT

RASS Score -3 to -1 -2 to -1 0 0 0 0

• Invasive mechanical ventilation is not a contraindication for physical
therapy / rehabilitation activities

• If a patient is on an “Assist-Control mode”, activities that increase
respiratory rate may lead to air-trapping and patient discomfort

Invasive ventilation and physical therapy/ rehabilitation
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Mechanical ventilation, sedation, and rehabilitation

RASS Score -3 to -1 -2 to -1 0 0 0 0

Slide Credit: Tom Piraino, RRT
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Credit to Tom P
/ rehabilitation

Slide Credit: Tom Piraino, RRT
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Types of physical therapy / rehabilitation treatments 
& effects on oxygenation

Positioning and airway clearance 
(chest physiotherapy)

Mobilization / Physical activity

Cardiopulmonary ↑ lung volumes
↑ lung capacities
↓ work of breathing
↑ mobilization of secretions

↑ tidal volume
↑ respiratory rate
↑ mobilization of secretions

Cardiovascular ↓ work of the heart ↑ cardiac output
↑ stroke volume and heart rate
↑ oxygen dissociation and 
extraction at tissue

Adapted from Main and Denehy, 2016 p. 321
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Suctioning

Indications
• Remove pulmonary secretions
• Inability to clear secretions when audible/ visible evidence

persistent in large airways despite patient’s best cough effort
• Visible secretions in airway, Increased tactile fremitus

• Auscultation of coarse, gurgling breath sounds, or diminished
breath sounds

• Suspected aspiration
• Clinically apparent increased work of breathing

• Deterioration in arterial blood gases – hypoxemia/ hypercarbia
• Stimulate cough
• Maintain patency of artificial airway

• Obtain sputum sample

No absolute 
contraindications
• Relative to risk
• Failing to suction may

be lethal

Respir Care 2010;55(6):758 –764

Teaching Video:  https://www.youtube.com/watch?v=blSMSuWEiPA

Click here to access suctioning video 
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Monitors and common lines, tubes, and 
catheters
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Reading the bedside monitor

Heart rate (green)

Oxygen saturation (SpO2, blue)

Arterial blood pressure (red)

Central venous pressure (orange)

Respiratory rate (white)
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Nordon-Craft  et al., Phys Ther. 2012;92:1494–1506.

Interpreting Vital Signs

Normal Vital Signs:
SpO2: 95-100%
Respiratory Rate: 12-20 bpm
HR: 80-100 bpm
BP: 120/80 mm Hg
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Systematic assessment of a patient in the ICU
Nose, mouth, neck 
(e.g., NG tube, endotracheal tube, 
tracheostomy, central venous catheter)

Arms
(e.g., IVs, PICC (peripherally-inserted 
central catheter), arterial line, SpO2)

Groin
(e.g., Foley catheter, rectal tube)

Legs
(e.g., Femoral catheter (venous or 
arterial), pedal IV, sequential 
compression devices (moon boots))

Thorax
(e.g., central venous catheter (subclavian), 
chest tube, Jackson-Pratt (JP) drain, 
abdominal VAC dressing (abdominal binder?))

Mechanical 
ventilator

Arms Note: 
Don’t take a 
manual blood 
pressure on 
the same side 
as a PICC line 
or a dialysis 
fistula

McMaster University School of Rehabilitation Science 28



Additional 
information 
available in 
online 
resources
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Typical devices/ containers below the bed

Chest tube drainage system (right)
Urine collection bag (left)

Urine collection bag (left)
Forced air (e.g. Bair hugger) 
airflow warming/ cooling unit 
(right)

Sequential compression 
(moonboots) device controller
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Typical devices above and beside the bed

Pressure 
bag – likely 
arterial 
line or 
central 
venous 
pressure

IV pumps, feeding pump (not shown) Mechanical ventilator

McMaster University School of Rehabilitation Science 31



Arterial line: http://img.medscape.com/pi/features/slideshow-slide/radial-artery/fig17.jpg
Central Line: http://www.allegromedical.com/wound-care-c541/tegaderm-w-brdr-4-x-4-3-4-p549331.html

IV, SpO2, NG tube: Nursing Times 21.08.12 / Vol 108 No 34/35
http://dalemed.com/portals/0/images/product-pgs/Naso-prod-img.jpg

Intravenous (IV) 
catheter in hand vein

Pulse Oximetry 
(SpO2)

Radial arterial line 
(Blood pressure)

Central venous catheter 
(internal jugular vein in 
picture)
Also can be placed in other 
veins: subclavian, femoral

Nasogastric tube
Also can be placed in 
mouth (orogastric 
tube)

Typical lines, catheters, and tubes
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Pulling it all together

Pressure bag

Under the bed: Urine 
collection bag/ chest tube 
drainage system

Nasogastric 
tube

Feeding pump 
(not shown)

Peripheral IV IV pump

Central venous catheter 
(internal jugular)Radial Arterial 

Catheter

Monitor

SpO2

Mechanical 
ventilator

Endotracheal 
tube

ECG wires

Arterial blood pressure
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Controlled acts and resources
*This portion of the presentation is for information purposes only. This information
pertains to the Standards of the College of Physiotherapists of Ontario (CPO). Please
note that this information may not be applicable to all jurisdictions. All Regulated Health
Professionals looking for direction should connect with their Provincial Regulators to
ensure any and all requirements are being met.
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Controlled Act-CPO

Physiotherapists who perform controlled acts under their own authority 
must roster for each of these activities with the College. These include:
• tracheal suctioning
• spinal manipulation
• acupuncture (including dry needling)
• treating a wound below the dermis
• pelvic internal exams (this includes putting an instrument, hand or finger,

beyond the labia majora, or beyond the anal verge)
• administering a substance by inhalation

• https://www.collegept.org/rules-and-resources/controlled-acts-and-restricted-activities
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Authority and Responsibility

• Physiotherapists must have the authority to perform a controlled or legally
restricted act. They get this authority from legislation, delegation, or a
transfer of authority.
• Every controlled act performed by a physiotherapist must be within the

scope of practice of physiotherapy.
• Physiotherapists are responsible both for deciding to offer a controlled act

and for performing it.
• Physiotherapists who are asked by the College must be able to show that

they meet the requirements in this standard.
• https://www.collegept.org/rules-and-resources/controlled-acts-and-restricted-activities
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Education and Training

• Physiotherapists must be able to prove that they have successfully
completed training for the controlled acts they perform. This can be formal
education or training delivered on the job. During the training, the
physiotherapist must:
• Learn the indications, contraindications, adverse outcomes, and risks

associated with performing the controlled act.
• Practise the controlled act under the supervision of a person who is

authorized to perform it.
• Be evaluated on the knowledge, judgement, and practical skills needed to

perform the controlled act.
• Show that they are able to safely and competently perform the controlled

act.
• https://www.collegept.org/rules-and-resources/controlled-acts-and-restricted-activities
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Frequently Asked Questions (CPO-COVID-19/Hospitals) 

https://www.collegept.org/coronavirus/hospitals
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• This portion of the presentation has been for information purposes
only. This information pertains to the Standards of the College of
Physiotherapists of Ontario (CPO). Please connect with the CPO
directly for specific questions and to receive direction.

• Please note that this information may not be applicable to all
jurisdictions. All Regulated Health Professionals looking for
direction should connect with their Provincial Regulators to ensure
any and all requirements are being met.
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1. Complete point of care risk assessment before each patient interaction

2. Do as much as possible without patient contact
• Limit therapist exposure to virus
• Preserve personal protective equipment (PPE)

3. If direct patient contact required, determine type of PPE needed
• Emphasis on aerosol generating procedures for airborne precautions
• Access to N95 masks Additional information available in online resources

McMaster University School of Rehabilitation Science 40



Oxygen titration, 
mechanical ventilation, 

suctioning

Summary of today’s talk
Monitors and 
common lines, 

tubes, and catheters

Controlled acts 
and resources

@khome
@PT_julie_r
@dhirjpt

khome@mcmaster.ca
reidj7@mcmaster.ca
dhirj@mcmaster.ca

Thank you!
We are so grateful for your help
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