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What is Nitrous oxide = N20 ? 

Gas
Colourless/ Tasteless/ Odourless
Blunts olfaction - dose dependent
Children report smell - lip smackers 

Drug
Mechanism of action not fully known
NMDA receptor antagonist

• Short acting anaesthetic agent
• Loss of feeling
• Difficulty moving
• Hallucinogenic 
• Euphoria

Opioid agonist 
GABAergic effects



Effects of N20 = 4A’s
Anaesthesia 

Dissociative, euphoria, drowsiness  

Offers ability to sedate in a awake state 

Aim conscious sedation – UMSS ??

Anxiolytic*

Prepared prior

Reduce anxiety with non- pharm techniques

Analgesic*

Mild to moderately painful or distressing procedures

Amnesic 

Mild to moderate 

*Consider limitations



How is N20 delivered @ RCH ?

Porter MXR 0-70% N20 

Free flowing open system - continuous

Gas formula route inhaled/ exhaled drug 

Low solubility rapid onset & offset 2-5 min

Excreted unchanged scavenge



Delivery …
Technical Skill, Safety & ART
What’s your goal ?
Prep + 4A’s 
Monitor continuously
Tailor to Pt response
Where to begin ? - target dose
Pt Anxiety ++ greater rate
Pt may feel effect within 1 min
Increase to 50% to max 70%
Titrate to effect - 10% increments
2-3 min to allow brain concentration to equilibrate !!
Initial higher concentrations are used 
Reduced  painful part of procedure is completed



How to deliver N20  ?
Technical skill (Porter MXR)
Tailor to Pt response
Consider your approach
What’s your goal ? (Prep+4A’s)
Monitor continuously
Where to begin ? 
Initial target anxiolysis
Pt may feel effect within 1 min
Increase to 50% to max 70%
Rate = Titrate to effect consider 10% increments
Pt Anxiety ++ Increase at greater rate

2-5 min to allow brain concentration to equilibrate



N20 & Diffusion hypoxia ?

N20 has a low blood: gas solubility coefficient
Rapid diffusion of N20 out of blood 

Pulmonary circulation into alveolar sacs 

Occurs in larger volumes 

N20 dilutes the O2 & C02 in the alveoli
Reducing alveolar O2  tension may produce hypoxia

Reducing alveolar C02 may suppress ventilation & hypoxemia 

May occur If N2O intake is suddenly discontinued 
End of inhaled sedation patient breathes atmospheric air

Mask off or interruption to flow



Avoiding diffusion hypoxia
100% N20 can be rapidly lethal 

Risk > with Respiratory depression

Perform equipment checks prior 
Machine or system failure ?

Delivery units have 2 safety/ lock out mechanisms

Administer 100% 02 “wash out” N20 3-5 min 

Mask off >30 sec deliver 100 % 02

Rescue use Face mask 02/ B+M

Reservoir bag has mixed gases !



Effectiveness of N20 

UMSS 
Minimal CVS & Respiratory effects as a SINGLE drug

Combined with opioid or other sedative risk DEEP sedation

UMSS 3 Risk to Protective reflexes & Spontaneous Ventilation

10% poorly sedated

50-70% mild to moderate sedation 

Potential to reach moderate to deep at 70% or + opioid/ sedative

Pain
Rapid but short acting pain relief (while drug inhaled)

Wean or Cease N20 no longer provide ANALGESIC effect

Concurrent opioids = Risk assessment

80% experience excellent analgesic

10% some analgesia

10% not effective



Midazolam Pre ?

ANXIOLYSIS

Concurrent sedative = Risk Assessment

Midazolam in conjunction with nitrous oxide

Max 0.3mg/kg PO or not exceeding 10 mg 

PO Onset 15 minutes, peaks at 30 min

Half life is 106 +/- 30min

Drug bitter taste, use sweet cordial/ syrup

Metabolised by Liver



Ordering N20
Order Set-IP Procedural Sedation





Sedation Narrator
Checklist for sedationist 



Sedation Narrator views
Event Log- Patient summary-Orders



Sedation Documentation START
Open & Accept



Sedation Narrator 
Pre–sedation checklist



Sedation Narrator 
Pre–sedation checklist

Procedural assessment

Exclusion criteria

Risk assessment

Consultation

Consent

Fasting 

Staffing

Equipment

Preparation of Child 



Exclusion criteria – N20
Age <2 @ RCH

N20 will diffuse into the gas filled spaces, leading to increased volume 
and pressure within that space, which may cause the underlying 
condition to exacerbate

Pneumothorax 

Lung cyst 

Obstructive pulmonary disease - asthma

Bowel obstruction

Middle ear disease or surgery

Decompression sickness

Pneumocephalus

Severe Pulmonary HT - Increases Pulmonary Vascular Pressure

Poor Respiratory reserve, illness or infection Pneumonia/ Cold-URTI-
Flu – secretions++ /asthma – medical assessment,

Airway OSA/ Underlying airway problem 



Child focused Prep & Planning

Preparation
Set the scene for success

EPT Medical play/ education

Props/ Choice/ Control/ Roles

Not for every child 
Assess & use early

N20 is not a rescue

Mask compliance

Memory reframing 
Amnesic 

Forget part or all

Build on confidence/ coping

Procedural Support Plan ?



Procedural Support Plan 



Sedation Narrator 
Intra & Post-Sedation Checklists



Safety

Ready to Rescue 
Continuous monitoring & observation 

Airway skills maintain patency

Bag & Mask ability to ventilate 

Know your Emergency equipment !

OHS 
Brief & periodic exposure to nitrous oxide is safe 

There is no conclusive evidence for reproductive, genetic, 
haematological or neurological toxicity from nitrous oxide exposure.

While bone marrow suppression, liver, CNS, and testicular 
dysfunction, decreased fertility and increased spontaneous foetal 
loss, and peripheral neuropathy may occur with repeated and 
chronic exposure, no adverse effects have been found when 
scavenging is used 

Scavenging system & mask seal !



Safety
Pregnancy - avoid 

low risk 1st trimester 
extremely low 2nd and 3rd trimester

Repeated & chronic exposure may inactivate B12
3 times a week 
B12 and folate metabolism – levels checked & supplement

Patients who are at greater risk include those with:
Pre-existing B12 deficiency
Folate deficiency
Immunosuppression
Methylene tetrahydrofolate reductase (MTHFR) deficiency
Concurrent underlying critical/serious illness (severe sepsis or extensive 
tissue damage)



Patient experience of N20

Light headedness 

Floating 

Euphoria

Analgesic effect

Telescoping of time

Feeling of warmth over body

Tingling sensations in the peripheries

Altered auditory +/- olfactory experience 



Prepare patient experience of N20

Children are naive to sedation/ euphoria may be frightened 

Check in & maintain verbal contact (UMSS 1<2)

Established roles EPT-Child-Sedationist-Proceduralist 

Engage patient in coping strategies

Calm/ One Voice 

http://webedit.rch.org.au/rchcpg/hospital_clinical_guideline_index/Procedural_Pain_Management/

http://webedit.rch.org.au/rchcpg/hospital_clinical_guideline_index/Procedural_Pain_Management/


Patient response

Glassy eyes 

Pupils dilate 

Body relaxing

Flushing of face

Peripheral  vasodilation

Line of sight  

Continuous monitoring 

Titrate N20

UMSS 2 ! 

Document RR HR SAO2 UMSS 



Excess sedation  

Distant sounds become more acute

Visual disturbances - Nightmares or Room spinning

Lacrimation (eyes water) or crying 

Laughing excessively

Nausea & Vomiting

Dizziness

Sweating

Drooling

RR & HR  

Stop procedure 

Titrate N20 down 

Assess



Vomiting 

Vomiting occurs in 6- 10%  receiving 50% 
Increase up to 25-27% with opioid

Prophylaxis ? Evidence unclear (FON study)

Timing & Titration = Longer/ Higher = N&V

Procedural assessment < 45min & no delays

Intra-sedation/ procedure
Stop procedure

Deliver 02 

Assess

Titrate v ON/OFF approach



Risk over sedation UMSS >2

Continuum of Sedation

Anxiolysis to Conscious sedation UMSS 1<2

UMSS 3 or Deep Sedation is outside RN scope of practice

Respiratory Depression

Loss of Consciousness

Loss of Airway Patency +/- Aspiration

Stop ! Deliver 02

Rapid Recovery/ Rest, Reassess & Seek consultation

If in doubt or Patient meets MET criteria call MET

BLS - Secure airway & Ventilate with Bag + Mask 100% 02



Summary of Sedation &
Sedation Documentation End



Sedation event in IP Summary
Sedation Timeline



Accreditation - CKP website 



Accreditation- Theory



Accreditation- Skill



N20 Equipment checklist



N20 Equipment  Trouble shooting



B Positive 

Having Nitrous Oxide – YouTube

https://www.youtube.com/watch?v=Av-xnPeco3k

