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Introduction 

Dental anxiety and fear are among the most common barriers to effective dental care in 

pediatric patients. Children often experience heightened emotional responses to dental 

procedures due to unfamiliar environments, fear of pain, and limited ability to understand or 

cope with treatment-related stress. These factors may lead to behavioral management 

difficulties, incomplete treatment, or avoidance of dental care altogether, which in turn 

increases the risk of oral diseases. 

Procedural sedation and analgesia have become essential components of modern 

pediatric dentistry, allowing clinicians to perform diagnostic and therapeutic procedures while 

minimizing pain, anxiety, and psychological trauma. Procedural sedation is defined as the use 

of sedative, analgesic, and dissociative agents to achieve anxiolysis, analgesia, sedation, and 

movement control during unpleasant or painful procedures, while maintaining patient safety. 

Among the various sedation techniques, inhalation sedation using a mixture of nitrous 

oxide and oxygen (N₂O/O₂), also known as relative analgesia or conscious sedation, is widely 

recognized as one of the safest and most effective methods in pediatric dentistry. Nitrous oxide 

sedation allows patients to remain conscious, responsive, and cooperative while significantly 

reducing anxiety and discomfort, with minimal risk of serious adverse effects. 

Given its widespread use, the preparation and safe administration of nitrous oxide–

oxygen sedation require strict adherence to clinical, technical, and organizational standards. 

This article aims to outline the key requirements for preparing and conducting inhalation 

sedation with nitrous oxide and oxygen in pediatric dental practice. 

Aim of the Study 

The aim of this article is to analyze and summarize the essential requirements for the 

preparation and implementation of nitrous oxide and oxygen inhalation sedation in pediatric 

dentistry, with a focus on patient safety, clinical effectiveness, staff training, equipment 

standards, and documentation. 

Materials and Methods 

This work is based on an analysis of international clinical guidelines, scientific literature, 

and evidence-based recommendations related to pediatric procedural sedation and analgesia. 

Particular attention was paid to studies evaluating the safety, efficacy, and practical aspects of 

nitrous oxide–oxygen sedation in children undergoing dental treatment. 

Patient Preparation 
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Proper patient preparation is a fundamental component of safe and effective inhalation 

sedation. 

a. Preoperative assessment  

b. A preliminary visit is strongly recommended to assess the child’s general health, 

medical history, behavioral characteristics, and suitability for nitrous oxide sedation. 

During this visit, the dentist should evaluate contraindications such as severe 

respiratory disorders, recent upper respiratory tract infections, or psychological 

conditions that may interfere with cooperation. 

b. Information and informed consent 

Patients and their parents or legal guardians must be provided with clear written and 

verbal information explaining: 

 the benefits of nitrous oxide sedation, 

 possible risks and side effects, 

 alternative treatment options, 

 pre-procedural instructions, 

 post-procedural precautions, 

 actions to take in case of complications. 

Informed consent must be obtained prior to the procedure. 

c. Fasting requirements 

Unlike deeper forms of sedation or general anesthesia, fasting is generally not required 

for nitrous oxide sedation. This approach is supported by multiple studies showing no 

significant increase in adverse events when fasting is not enforced. However, heavy meals 

immediately before the procedure should be avoided. 

d. Day-of-procedure reassessment 

On the day of sedation, the patient’s medical status must be reassessed, including recent 

illnesses, medications, and overall well-being. The treatment plan and consent should be 

reconfirmed. 

e. Discharge criteria 

Patients may be discharged once treatment is completed and recovery criteria are met, 

including full alertness, stable vital signs, and normal motor coordination. A responsible 

accompanying adult must be present and capable of caring for the child after discharge. 

Dental Team Requirements 

The competence and preparedness of the dental team are critical to ensuring patient 

safety. 

a. Training and competence 

All dental professionals involved in administering nitrous oxide sedation must receive 

appropriate theoretical and clinical training and demonstrate competency in sedation 

techniques, patient monitoring, and emergency management. 

b. Basic life support skills 

All members of the dental team, including dental nurses and assistants, must be trained 

in basic life support (BLS). 

c. Advanced pediatric life support 

Training in pediatric advanced life support (PALS) is highly recommended, particularly in 

settings where moderate or deeper levels of sedation may occur. 
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d. Clinical protocols 

A clearly defined clinical protocol must be established, outlining the roles and 

responsibilities of each team member. Continuous monitoring during sedation and recovery 

should be performed by a trained professional capable of recognizing and responding to 

adverse events. 

e. Patient monitoring 

Clinical monitoring should include continuous visual assessment of: 

 level of sedation, 

 airway patency, 

 respiratory pattern, 

 skin color and responsiveness. 

Instrumental monitoring, such as pulse oximetry and non-invasive blood pressure 

measurement, is considered best clinical practice and enhances patient safety. 

Equipment and Clinical Facilities 

a. Equipment standards 

All equipment used for inhalation sedation must comply with national and international 

health and safety standards and be maintained according to manufacturer guidelines. 

b. Daily system checks 

Before the first use each day, the inhalation sedation system must be checked, including 

verification of gas flow, oxygen fail-safe mechanisms, and leak testing. 

c. Scavenging systems 

Nasal hoods must be available in various sizes to ensure proper fit. An effective 

scavenging system connected to a vacuum pump with a minimum flow rate of 45 liters per 

minute is required to minimize occupational exposure to nitrous oxide. Chronic exposure has 

been associated with adverse health effects. 

d. Emergency preparedness 

Emergency protocols must be established and regularly rehearsed. Clinical facilities 

should allow rapid access for emergency services and provide sufficient space for emergency 

interventions. 

Documentation 

Accurate and complete documentation is essential. 

a. Informed consent 

Written informed consent must be included in the patient’s medical record. 

b. Clinical records 

Records should contain detailed information about the sedation procedure, including: 

 start and end times, 

 concentration of nitrous oxide, 

 level of sedation achieved, 

 patient response, 

 any complications or adverse events. 

Discussion 

Nitrous oxide–oxygen inhalation sedation has proven to be a highly effective method for 

managing anxiety and pain in pediatric dental patients. Its rapid onset, ease of titration, minimal 



IB
M

S
C

R
 |

 V
o

lu
m

e
 2

, I
ss

u
e

 8
, A

u
g

u
st

 
IB

M
S

C
R

 |
 V

o
lu

m
e

 6
, I

ss
u

e
 0

2
, F

e
b

ru
a

ry
 

 

14 

INTERNATIONAL BULLETIN OF MEDICAL SCIENCES 

AND CLINICAL RESEARCH IF = 9.2  ISSN: 2750-3399 

IBMSCR 

impact on protective reflexes, and quick recovery profile make it particularly suitable for 

children. 

The success of this technique, however, depends not only on the pharmacological 

properties of nitrous oxide but also on meticulous preparation, appropriate patient selection, 

staff training, and adherence to safety protocols. The integration of structured guidelines into 

daily clinical practice significantly reduces the risk of complications and enhances treatment 

outcomes. 

Conclusions 

Inhalation sedation with nitrous oxide and oxygen is a widely accepted, safe, and effective 

method for managing anxious pediatric dental patients. When properly administered, it allows 

children to undergo dental procedures with reduced fear and discomfort while maintaining 

consciousness and cooperation. 

Nitrous oxide sedation can be effectively used for a wide range of dental procedures 

associated with mild to moderate pain. Strict adherence to preparation requirements, team 

training, equipment standards, and documentation is essential to ensure patient safety and 

optimize clinical outcomes. 
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