
Nitrous Oxide: Pharmacology, Signs/Symptoms, Patient Selection 
 

Characteristics of Oxygen Characteristics of Nitrous Oxide 
 

Clear Clear 

Colorless Colorless 

Tasteless Tasteless (to most) 

Odorless Odorless 

 
      

  Produced by careful heating of ammonium
Produced by fractional distillation of air   nitrate, which decomposes into nitrous

   oxide and water vapor. 

 
  
 

An interesting Note: Another use for nitrous oxide has been as a boost for racecars. 
 

2N2O → 2N2 + O2 

 
As the reaction takes place in the combustion chamber of a car, 33% more gas is produced. 
This provides a boost to the piston and an increase in heat. Other effects: the oxygen given 
off accounts for more efficient combustion of fuel, the nitrogen buffers the increased 
cylinder pressure controlling combustion, and the latent heat of vaporization of the nitrous 
oxide reduces the intake pressure. The result is a dramatic increase in power and 
acceleration. 

 
Other Notes or Questions to Ask:  

Copyright BestDentalCE.com drjgoodchild@gmail.com Page 1 of 7



Description of Nitrous Oxide 
 
Therapeutic Category - Sedative, Anxiolytic 
 
Uses - To induce sedation and analgesia in the anxious dental patient, a principal 
adjunct to inhalation and IV general anesthesia (GA) in medical patients 
 
Route of Administration – Inhalation  

Dosage - 20 - 70% administered via nasal hood 

Drug Uptake - N20 is rapidly absorbed via the lungs, onset 1-2 minutes 

 
 
Nitrous oxide is stable and inert at 
room temperature -- inherent 
molecular stability 
 
• Density of Nitrous oxide = 1.997 g/L 
• Density of Air = 1.239 g/L 
 
Because nitrous oxide is more dense than 
air, the greatest concentration of 
unscavenged gas will be low and near the 
floor. 
 
Volatile gases move through the body 
based on partial pressures. The gas 
moves to other compartments after 
the first compartment is saturated.  

 
 
 
Inherent Molecular Stability 
Physical Constants of N2O  

 
 
Molecular Weight 44.013 

Boiling Point @ 1 atm (°F) -129.1 

Freezing Point @ 1 atm (°F) -131.5 

Vapor Pressure @ 70° F 750 

Density (gas) 1.997 (g/L)
 
 

www.concoa.com/frames/technical/gases/nitrous.htm 

  
 
 
Nitrous oxide is not metabolized within the 
body. 99.9% of absorbed nitrous oxide is 
eliminated unchanged, 0.004% is recovered as 
metabolites After the nitrous oxide is removed 
delivery is stopped, the gas will diffuse back 
into the lungs and be exhaled unchanged: no 
metabolism in the body, with no organ specific 
toxic effects. 
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Nitrous oxide has a low blood-gas coefficient ensuring rapid induction and elimination, 
with the ability to titrate in a reasonable time. The blood/gas coefficient is not related 
to potency but is calculated by the amount of gas needed to saturate the blood divided 
the amount of gas. As blood/gas coefficient increases (↑), onset of action increases (↓). 
 

DRUGS BLOOD/GAS ONSET (Mins) OIL/WATER MAC (%) 
N2O 0.5 1-2 1.4 103 
Enflurane 1.8 3-5 98 1.7 
Halothane 2.3 3-5 224 0.8 
Ether 12 15-20 65 1.9 
Methoxyflurane 13 15-20 970 0.2 

 
The Minimum Alveolar Concentration (MAC) of nitrous oxide at 1 atmosphere is 
103%. The MAC is a measure of anesthetic potency. The MAC is the concentration at 
which 50% of patients are immobile and will not respond to surgical stimuli.  
 
 

Has a low blood-gas coefficient ensuring  
rapid induction and elimination, with the  

ability to titrate in a reasonable time 
 
 
 
 
 
 
 
 
 
 
 

The rise in alveolar (FA) anesthetic concentration toward the inspired 

(FI) concentration is most rapid with the least soluble anesthetics, 
nitrous oxide and desflurane, and slowest with the most soluble 
anesthetic, halothane. 

 
 
Analgesic and Hypnotic Effects 
 Nitrous oxide is a weak anesthetic agent  
 Cannot produce surgical anesthesia under normal atmospheric conditions  
 (MAC = 103%)  
 Surgical anesthesia possible only under hyperbaric conditions 
 Nitrous oxide will cause significant analgesia at concentrations as low as 20% 
 
Nitrous oxide is sedative/hypnotic at concentrations of 30-70%. Nitrous oxide should 
not be given at concentrations above 70%. At concentrations >70%, an adequate 
amount of oxygen may not be delivered. 
 
Other Notes or Questions to Ask:  
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The mechanism by which anesthetic gases produce general anesthesia is unknown. 
The leading theory suggests that they bind to proteins within neuronal membranes 
and somehow modify ion fluxes and subsequent synaptic transmission. Unlike other 
anesthetics, nitrous oxide produces a mild analgesic effect at subanesthetic 
concentrations. The mechanism for this effect most likely involves an interaction with 
the endogenous opioid system because it is abolished by administration of the opioid 
antagonist, naloxone. The strongest evidence is that nitrous oxide stimulates release of 
enkephalins, which bind to opioid receptors that trigger descending noradrenergic 
pathways. The most common estimate of analgesic efficacy suggests that 30% nitrous 
oxide delivered by full mask is equivalent to 10 to 15 mg morphine. This interaction 
with the endogenous opioid system may account in part for abuse potential attributed 
to nitrous oxide. 

 
Diffusion Hypoxia (Fink Phenomenon – 1955): As nitrous oxide diffuses out of the 
body, it reduces the amount of oxygen within the airways, and there is a relative 
diffusion hypoxia. It is recommended that after the procedure is finished, that the 
patient be placed on 100% oxygen to help diminish this diffusion hypoxia. Diffusion 
hypoxia is a very rare occurrence. In fact, because the phenomenon is so rare and the 
chances of occurrence are further reduced by post-operative oxygen, the topic is largely 
academic. 

 
Because nitrous oxide is merely absorbed and not metabolized, its effects are completely 
reversible with discontinuation of the nitrous oxide and/or the administration of 100% 
oxygen. 

 

Ideal Signs Ideal Symptoms Signs of Overdose 
  

Decreased muscle tone Relaxation Increased movement 

Normal respiration Light-headedness Increased HR and BP 

Peripheral vasodilation Tingling Increased respiratory rate 

 Warmth Increased perspiration 

 Floating Vomiting 

 Euphoria 
 

There are some organ-specific effects within the body from nitrous oxide use to be aware 
of:  

• Respiratory 
• Cardiovascular 
• CNS 
• GI 
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Respiratory Effects 
 
Can cause direct depression of medullary ventilatory center at concentrations >50%.  
Decreases functional residual capacity. Relaxes bronchial smooth muscle. 
 

Net effect = Unchanged minute ventilation and Normal PaCO2 

 
Other Respiratory Precautions: 
 

• Presence or suspicion of pneumothorax – Nitrous oxide diffuses into air-
containing spaces 34 times faster than nitrogen can diffuse out, and can lead 
to potentially dangerous airspace expansion, air embolus, intraocular air 
bubble, intracranial air bubble, middle-ear infections. 

 
• Otitis media – specifically in children because N2O can readily diffuse into air-

filled spaces, including the middle ear. Will be very painful in this instance. 
 
The one true contraindication to nitrous oxide: 
 

• COPD or emphysema – Administration of N2O may cause rupture of blebs, 
and/or the administration of augmented inspiratory oxygen concentrations 
may result in depression of ventilatory drive (“Bleb” = intrapleural air space). 
 

Cardiovascular effects 
 
Can cause direct myocardial depression at concentrations >40% and is a mild 
sympathomimetic. The overall effect on the cardiovascular system then is 
negligible. 
 

CNS effects 
 
Nitrous oxide can cause increased cerebral blood flow. It may increase intracranial 
pressure due to increased cerebral blood volume so caution should be exercised in: 
 

• Head injuries – Patients with impaired level of consciousness and/or 
mentation should not receive nitrous oxide because cerebral blood flow and 
intracranial pressure could be increased. 

 
GI effects 
 
Nausea and vomiting are common adverse events when nitrous oxide is given at 
high Concentrations. It can cause intestinal rupture if administered to patient 
with bowel obstruction or abdominal distension although this is very rare. 
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Pregnancy? 

 
There is no evidence of fetotoxic effects with low-dose, short-term exposure. Chronic 
exposure (>5 hours/day without a scavenging unit) have proven to be teratogenic 
resulting in spontaneous abortion, low birth weights, fetal abnormalities, and low 
conception rates for prospective mothers and fathers. 

 
Rowland AS, et al. Nitrous oxide and spontaneous abortion in female 

dental assistants. American Journal of Epidemiology 1995;141(6):531-8. 
 
Scuba diving within the last 24 hours 

 
N2O should not be used on patients who have been scuba diving in the last 24 hours to 
avoid decompression sickness.  

 
 

 
 
 
 

Middle ear pressure Perspiration 

Abdominal Swelling Sexual aberrations 

Flatulence Trace contamination 

Vasodilation 
 
 
Other Notes or Questions to Ask: 

 
 
 
 

Nitrous Oxide Side Effects
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Methylene tetrahydrofolate reductase (MTHFR) is the rate-
limiting enzyme in the methyl cycle, and it is encoded by the 
MTHFR gene. 
 

The MTHFR gene provides instructions for making an 
enzyme called methylenetetrahydrofolate reductase. This 
enzyme plays a role in processing amino acids, the building 
blocks of proteins. 
 
Methylenetetrahydrofolate reductase is important for a 
chemical reaction involving forms of the vitamin folate (also called vitamin B9). Specifically, 
this enzyme converts a molecule called 5,10-methylenetetrahydrofolate to a molecule called 
5-methyltetrahydrofolate.  
 
This reaction is required for the multistep process that converts the amino acid 
homocysteine to another amino acid, methionine. The body uses methionine to make 
proteins and other important compounds 
 

Natural variation in this gene is common in healthy people. Although some variants have 
been reported to influence susceptibility to occlusive vascular disease, neural tube defects, 
Alzheimer's disease and other forms of dementia, colon cancer, and acute leukemia, 
findings from small early studies have not been reproduced.  
 

Some mutations in this gene are associated with 
methylenetetrahydrofolate reductase deficiency. In 
addition, the aberrant promoter hypermethylation of this 
gene is associated with male infertility and recurrent 
spontaneous abortion. 
 
Bottom Line:   
 

Nitrous oxide & oxygen should be used with caution in 
patients with MTHFR deficiency (one or more of the 
C667T variant or a combination of the C677T + A1298C). 
 

Prophylactic use of Vitamin B12 and Folic acid can blunt 
the nitrous oxide-induced increase in plasma 
homocysteine.  (Ref:  Anesthesiology 2013;119(1):19-28. 
 
 
 
 

 Other Notes or Questions to Ask: 
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