
Nitrous Oxide Inhalation Sedation for Paediatric Dentistry 

Nitrous oxide inhalation sedation, sometimes called laughing gas, happy gas, relative analgesia, 
RA and many more is a technique using a combination of nitrous oxide (N2O) and oxygen (O2) 
and is considered the as a nearly ideal clinical sedative for anxious and young children.  Nitrous 
oxide with oxygen administered in the dental surgery can only achieve mild sedation and is 
realistically described a level of relaxation. 

What is Nitrous oxide and what does it do? 

Nitrous oxide is a gas that you breathe in. It has no colour, no smell and is not irritating to sensitive 
people.  It has been used safely in dentistry and medicine for a long time, first pioneered in 1772. 

Nitrous oxide reduces pain (where the term relative analgesia comes in) and produces a pleasurable 
feeling. Immediately on administration there is no noticeable effect, however after about three to five 
minutes of easy breathing, the patient should feel a growing euphoric feeling. Some people experience 
a pleasant tingling in their fingers and toes and some have some auditory or visual effects. It is possible 
to feel a bit light headed and some get the giggles hence the name laughing gas. 

How does nitrous oxide work? 

Nitrous oxide (N2O) is mixed with pure oxygen to a minimum of 30% to provide a safe level of 
sedation. We can not produce true anaesthesia as nitrous oxide does not depress the medulla of the 
brain. The medulla oblongata is responsible for controlling several major autonomic functions of the 
body including respiration, blood pressure, heart rate, reflex arcs and vomiting.  Nitrous oxide has no 
adverse action on the heart, circulation, respiratory tract, liver or kidneys. 

Depending on the concentration and length of administration of nitrous oxide, four levels of sensations 
are passed before relaxation is felt and a degree of analgesia is achieved.  The depth of sedation can be 
altered very quickly by incremental adjustment (this is termed titration). First a tingling sensation is 
felt, especially in the arms legs fingers and toes quickly followed by a ‘warm’ sensation. The third 
level is recognized as a feeling of euphoria or well being and even floating.  We occasionally describe 
it to young children as ‘floating on a cloud’.  This level is where we maintain the level of sedation for 
comfortable and safe dental treatment. Occasionally we need to increase the concentration to go the 
fourth level which is a more profound relaxed feeling. At this level there may be a temporary affect on 
hearing resulting in a constant, electronic-like buzzing. At a deeper level of sedation, sleepiness and a 
difficulty to to keep the eyes open can also occur. The ideal level of sedation for children is a state of 
euphoria. During administration the concentration of nitrous oxide is adjusted to maintain this level. 

The actual mechanism of action of nitrous oxide is still unknown. Nitrous oxide depresses almost all 
forms of sensation including hearing, touch and pain. Very important to paediatric dentistry, it seems to 
dis-inhibit some emotional centers in the brain. The ability to concentrate or perform intellectual acts is 
only minimally affected. Critically memory is not affected.  This is very important in paediatric 
dentistry as any negative feeling or traumatic event such as experiencing pain or any type of discomfort 
will be remembered. 

In practice, nitrous oxide sedation can be very helpful for older patients to alleviate anxiety for short 
and simple procedures. Nitrous oxide, however, does not allow an anxious patient to proceed with 
treatment where they otherwise would not be capable. It allows an anxious patient who will proceed 
anyway to do so in a relaxed state. A certain amount of understanding, compliance and cooperation is 
required for this type of sedation therapy to be successful. 

How is nitrous oxide administered? 

Nitrous oxide is administered by flowing the desired N20 – O2 mixture through a nasal mask via a 
double tube system. One tube is for flow of the gases into the mask to breath in, the second is a 
scavenger to suck the waste gas away. 



What are the advantages of nitrous oxide? 

Nitrous oxide works very rapidly – it reaches the brain within 20 seconds, and relaxation and pain-
killing properties develop after three to five minutes. 

The depth of sedation can be altered very quickly. It can also be switched off when not needed and then 
switched on again if needed. 

There’s no “hangover” effect as the gas is eliminated from the body within three to five minutes after 
the administration is stopped. Children can return to normal activities immediately.  Through titration, 
the paediatric dentist has absolute control over the action of the nitrous oxide. 

Are there any disadvantages? 

All children are different and some children will not tolerate or react unpredictably to nitrous oxide 
sedation. Some children are not comfortable with the effects, some older children are afraid they might 
lose control and rarely some may feel nauseous. If prone to nausea, it’s a good idea for children to have 
a small meal or snack an hour or so before the dental appointment.   Some children will not achieve 
adequate sedation but this is usually due to initial poor ability to cooperate. If children are unwell, they 
have hay fever or are obligatory mouth breathers and they can’t breathe through the nose; or they feel 
too claustrophobic when something is put over their nose, inhalation sedation cannot be used. 
Unfortunately, nitrous oxide is an expensive gas, which affects dental fees. 

On rare occasions, people have reported a bad experience with nitrous oxide. This is usually due to 
over sedation. This is rare in specialist paediatric dental practice due to correct training and strict 
adherence to correct protocols. 

Are there any contraindications? 

There are not contraindications to nitrous oxide in healthy children.  Some children with inherited or 
acquired respiratory conditions may not be suitable for this type of relaxation therapy.   As it is 
necessary to breath through the nose, nitrous oxide sedation is not suitable for children who have a cold 
or some other condition which prevents them from breathing through their nose. 

You can’t be allergic to Nitrous oxide. 

How do I know if it is suitable for my child? 

Paediatric dentists have a undergone a significant amount of training and are experienced in assessing 
the ability of a child to have the maturity and ability to cooperate sufficiently for dental treatment. 
Occasionally it is not a clear cut decision and for these children the paediatric dentist may recommend 
an introduction appointment to the use of nitrous oxide sedation prior to embarking on the dental care. 
If a child is not able to display the maturity or behaviour that enables nitrous oxide to be successful 
providing optimal surgical care, general anaesthesia is then considered. 
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