
OXYGEN THERAPY

(Non-invasive O2 therapy in patient >8yrs)



Learning aims

ÅIndications and precautions for O2 therapy

ÅTargets of therapy

ÅStandard notation

ÅO2 delivery devices

ÅTaps, tanks and tubing



Notation

FiO2 = fraction of inspired oxygen (0 - 1.0)

PAO2 = alveolar partial pressure of O2

PaO2 = arterial partial pressure of O2



Goal of O2 therapy

To give the patient as much oxygen as is required to 
return the PaO2 to what is normal for the particular 
patient.

ÅMitochondria are at the end of the oxygen cascade

ÅMust restore normal tissue oxygenationand substrate 
delivery

ÅThere is nothing to be gained by giving too much oxygen, 
and a huge amount to be lost by not giving enough. 



How to increase PO2 in acute settings



How does PO2 relate to saturations

4-5-6 , 7-8-9 rule:

If sats90%, the PO2 is probably 
around 60

If sats80%, the PO2 is probably 
around 50

If sats70%, the PO2 is probably 
around 40



Saturation notations

SaO2 = arterial sats(ABG)

SpO2 = peripheral capillary bed sats(pulseOx)

ScvO2  = central venous sats(sup. vena cava)

SvO2 = mixed venous sats(prox. pulm artery)



Normal SpO2

ÅAdults <70y, at rest, at sea level, and awake 
96% - 98%.

ω !Řǳƭǘǎ ҔтлȅΣ ŀǘ ǊŜǎǘΣ ŀǘ ǎŜŀ ƭŜǾŜƭΣ ŀƴŘ ŀǿŀƪŜ 
>94%.

ω bƻǊƳŀƭ ǇŀǘƛŜƴǘǎ ƻŦ ŀƭƭ ŀƎŜǎ Ƴŀȅ ƘŀǾŜ ǘǊŀƴǎƛŜƴǘ 
dips as low as 84% during sleep.



Target O2 Sats

Å94-98% for most acutely unwell patients 

Å88-92% for those at risk of hypercapnicrespiratory 
failure (rely on hypoxic drive):

ÅChronic hypoxic lung disease

ïCOPD

ïSevere chronic asthma

ïBronchiectasis/ Cystic fibrosis

ÅChest wall disease

ïKyphoscoliosis

ïThoracoplasty

ÅNeuromuscular disease

ÅObesity-hypoventilation



Target O2 Sats(2)

ÅIn acute coronary syndrome and stroke, only give O2 
if sats<95%.

ÅCertain specific conditions (e.g. CO poisoning) may 
require sats>98%



Hazards of O2 therapy

ÅDecreased drive to breathe in CO2 retainers*

ÅIn adults, FiO2 > 0.6 for 48hrs can cause oxygen 
toxicity: CNS, pulmonary and eye damage.

ÅIn neonates, retinopathy of prematurity

ÅO2 is relatively contraindicated in:
ÅParaquatpoisoning
ÅBleomycin-induced  pulmonary fibrosis



Other complications

ÅAbsorption atelectasis

ÅDrying of mucosa

ÅFire hazard

ÅSkin irritation

ÅO2 mask = aspiration risk

ÅLower FiO2 than intended due to 

ÅHigher minute volumes

ÅInappropriate delivery device



O2 flowmeter

How does it attach?

How do you adjust the flow?

What is the maximum flow rate?



Non-invasive O2 Delivery

Device Performance Maximum FiO2

Nasalprongs Variable 0.4

Hudson mask Variable 0.6

Venturimask Fixed 0.6

Non-rebreather
mask

Variable 1.0

Bag-valve mask Variable 1.0

HighFlow 
mask/nasal prongs

Fixed 1.0

CPAP/BiPAP Fixed 1.0



Nasal Prongs

ÅUse the dead space of the nasopharynxas a reservoir for 
oxygen. 

ÅWhen the patient inspires, entrained air mixes with the 
reservoir air and the inspired gas is enriched. 

ÅA variable delivery system: the FIO2 depends on the 
ƳŀƎƴƛǘǳŘŜ ƻŦ Ŧƭƻǿ ƻŦ ƻȄȅƎŜƴΣ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƳƛƴǳǘŜ 
ventilation and peak flow. 

ÅThe main advantage is comfort: patient can speak, eat, 
wear glasses, and vomit more easily. 


