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Nitrous Oxide use as 
an alternative method 

to Procedural 
Sedations in the 

Emergency 
Department
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Objectives

• Review common uses of Nitrous 
Oxide (N2O), indications, and 
contraindications 

• Compare N2O versus Procedural 
Sedations 

• Discuss quality improvement & 
safety projects in the work you are 
doing
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WHAT IS NITROUS OXIDE?
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A chemical compound, an oxide of nitrogen with the 
formula N2O. N2O is an odorless, colorless, non-
flammable gas, with a sweetish taste. 

Mild sedative agent that can be considered an 
analgesic and anxiolytic. N2O has a mild analgesic 
effect at subanesthetic concentrations. When inhaled, 
it can create feelings of euphoria, relaxations, and 
giddiness. 



WHAT IS NITROUS OXIDE?
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Used for general anesthesia, procedural 
sedation, dental anesthesia, and to treat 
severe pain. Useful in settings such as the 
obstetrical ward or emergency department. 

Compared to other anesthetic agents, N2O 
causes minimal effects on respiration and 
hemodynamics. 



PROPOSAL  
T O  T R I A L  N I T R O U S  O X I D E  U S E  I N  T H E  E D
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N2O proposal to the Director of Emergency 
Services

Literature review completed

Proposal approved

Clinical Learning Specialist requested to 
implement & educate nursing

Trial for 6 months in the ED



INDICATIONS & COMMON USES 
O F  N I T R O U S  O X I D E

✓ Must be able to hold mask independently 

✓ Experiencing pain or anxiety

✓ Patient must be greater than 1 year of age
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INDICATIONS & COMMON USES 
O F  N I T R O U S  O X I D E
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Reduction of 
Fractures & 

Dislocations

Minor Surgical 
Procedures Wound Care Diagnostic 

Procedures

Musculoskeletal 
Trauma Renal Colic Migraines IV Placement & 

Phlebotomy 



CONTRAINDICATIONS
O F  N I T R O U S  O X I D E

⮾ Cannot hold mask/ mouthpiece 
⮾ Altered LOC
⮾ Maxillofacial injuries
⮾ Chronic severe B12 deficiency
⮾ COPD or severe asthma 
⮾ 1st or second trimester pregnancy
⮾ Any active pathology including confined spaces that can be affected 

by pressure changes (ex. Otitis media, sinusitis, bowel obstruction, 
pneumothorax, air embolism, pneumocephaly, decompression 
sickness)
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POTENTIAL SIDE EFFECTS
O F  N I T R O U S  O X I D E

• Dizziness 
• Nausea and Vomiting 
• Tingling sensation to arms and legs
• Floating/ vibrating sensation
• Warm and Fuzzy Feeling  

* Patient Controlled. Discontinue use of N2O and symptoms will 
relieve quickly due to short half life. Fully cleared from system within 5 

minutes time. 
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One method of NITROUS OXIDE DELIVERY
Delivers 50% oxygen and 50% nitrous oxide to spontaneous breathing patients to control pain and anxiety

The PRO-NOX Nitrous Oxide delivery system provides a 
mixture of 50% nitrous oxide and 50% oxygen, on demand, 
to a conscious, spontaneously breathing patients via the 

patient mouthpiece or mask. The demand valve minimizes 
risk of patient-to-patient cross-contamination. An 

inspiratory effort by the patient will open the demand valve 
and the gas mixture will flow to the patient matching the 

patient’s inspiratory flow demands.
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Setting up 
Pro-Nox Device

Delivers 50% oxygen and 
50% nitrous oxide to 

spontaneous breathing 
patients to control pain 

and anxiety
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PROCEDURAL SEDATIONS
I N  T H E  E M E R G E N C Y  D E P A R T M E N T

“Procedural sedation is a state of reduced excitement or anxiety induced 
with medication that allows patients to tolerate unpleasant procedures. It 
occurs on a continuum from minimal sedation to general anesthesia. As it 

is difficult to predict how individual patients will respond, practioners 
intending to produce a given level of sedation should be able to recognize 

the level of sedation and rescue patients whose level of sedations 
becomes deeper that intended.” 
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Procedural Sedation VS Nitrous Oxide  
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REQUIREMENTS PROCEDURAL SEDATION NITROUS OXIDE

Staffing x2 Physicians 
x1 RN or RT

x1 Healthcare Practioner with patient during use

Monitoring & Supplies Continuous Cardiac Monitoring, Pulse Oximetry & Capnography
Suction source & equipment
Basic Airway equipment 
Intravenous Access & Supplies
Advanced Airway Equipment
Resuscitation cart and Defibrillator 

Pulse Oximetry (during use only)

Medication Medications for sedation, analgesic, & reversal agents None

Onset Varies, depends on medications used Rapid 30-60seconds 

Recovery Time May discharge home once modified PADSS score >/ 9 is 
achieved, and discharge criteria met 

Immediate

NPO status NPO Required NPO not Required



INVESTIGATING NITROUS OXIDE
I N  T H E  E M E R G E N C Y  D E P A R T M E N T
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Review corporate Policy & Procedure and educational resources

Connect with L&D Clinical Learning Specialist; review supplies,    
equipment, documentation



RESULTS of INVESTIGATION
I N  T H E  E M E R G E N C Y  D E P A R T M E N T
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⮾ No existing policy or procedure for Nitrous Oxide 
✓ Mosby skills available on Intranet

→ Professional Practice was notified immediately and now 
Nitrous Oxide Policy & Procedure in final draft

✓ N2O being used more frequently by APMS in areas outside of L&D 

⮾ Incorrect Pro-Nox device supplies being used 
→ Resulted in removal of all N2O use (with Pro-Nox device) in 

hospital for 1 month until appropriate sub-product 
researched, ordered, delivered and tested



IMPLEMENTING NITROUS OXIDE
W I T H O U T  A  C O R P O R A T E  P O L I C Y  &  P R O C E D U R E
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• Trial for 6 months using tracking form for feedback
• Pro-Nox Machine borrowed from L&D unit
• N2O to be used as a sole agent. If deeper sedation required, abort 

use of N20 and set up & perform procedural sedation 
• Continuous pulse oximetry to be used during use of N2O
• Staff education and in-services provided

→ Education Plan created for Frontline staff
→ Just in time education on the unit using second Clinical 

Learning Specialist to help with staffing coverage
• Survey sent to staff at the end of 6-month trial



TRIAL RESULTS
A F T E R  6 - m o n t h  T R I A L
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Laceration Repair

Anxiolytic for IV Insertion (to reduce
anxiety)

I&D (incision and drainage) of Wound

Orthopedic Reduction

Other

YES 93%

NO 7%

If you were a patient in the ER, and it was indicated, would you try using Nitrous Oxide?

YES 66%

NO 34%

Did using Nitrous Oxide replace Procedural Sedation?

YES 64%

Somewhat 21%

NO 15%

Did using Nitrous Oxide relieve your patients’ pain or anxiety?

Should the Emergency Department at KHSC order their own Nitrous Oxide machine?

YES 79%

NO 21%



CONSIDERATIONS
W I T H  N I T R O U S  O X I D E  U S E
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• Global Impact
• Impact of pregnant or breastfeeding health 

care practioners
• Nitrous Oxide misuse



CONCLUSION
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Nitrous Oxide has proven to be a safe and 
effective alternate to procedural sedations in 

the Emergency Department.

Find QI in your everyday work and challenge 
your organization to provide safe and patient-

centered care.
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Contact 
Emily.Murphy@kingstonhsc.ca or 

Krista.Phillips@kingstonhsc.ca
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