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Abstract:Pain management in pediatric dentistry is a key element of successful treatment and
plays a critical role in forming a child’s positive attitude toward dental care. The specific
features of pain perception in children, along with their psycho-emotional reactions to dental
procedures, necessitate the use of adapted, safe, and effective anesthesia techniques. This
article reviews the main types of local anesthesia, indications for inhalation and nerve block
methods, the role of psychological preparation, and recent trends in the use of computerized
anesthesia systems and sedation. Special attention is given to the criteria for selecting a
method based on the child's age, type of intervention, and level of anxiety.
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Introduction

Effective and safe pain control in pediatric dentistry remains a central issue in clinical
practice. Pain and fear of dental procedures are major reasons for delayed treatment in
children and contribute to the development of persistent dental anxiety into adulthood.
According to various studies, between 30% and 70% of children experience significant
distress when visiting the dentist, which complicates even basic procedures and necessitates
the application of comprehensive strategies for managing both pain and behavior.

The unique anatomy and physiology of children, their low pain threshold, age-specific
limitations, and heightened emotional responses place greater demands on the choice of
anesthetic techniques and agents. In addition, parental trust and adherence to the principles of
minimal invasiveness and safety are critical for the success of treatment.

Modern approaches to pain management in pediatric dentistry include not only appropriate
local anesthesia but also psychological preparation, sedation techniques, and innovative
technologies such as computer-controlled anesthetic delivery systems and inhalation sedation.
The correct method selection, an individualized approach, and knowledge of developmental
psychology help ensure both high clinical effectiveness and emotional comfort for the child.

The purpose of this article is to systematize the existing methods of pain control in pediatric
dental practice, with emphasis on clinical efficacy, safety, and age-appropriate application.

Classification and Methods of Pain Control in Pediatric Dentistry
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Pain management techniques in pediatric dentistry are classified according to their
mechanism of action, method of administration, and degree of central nervous system
involvement. They can be broadly divided into three groups: local anesthesia, sedation, and
general anesthesia. The choice depends on the child’s age, level of anxiety, scope of the
planned procedure, and overall health.

1. Local Anesthesia

Local anesthesia is the most commonly used pain control method in outpatient dental care.
Pediatric applications include:

e Topical anesthesia, mainly for numbing the mucosa before infiltration or during
extraction of mobile primary teeth. Agents include benzocaine and lidocaine in gel or
spray form.

o Infiltration anesthesia, indicated for single-rooted teeth and minimally invasive
procedures. Common anesthetics: articaine, lidocaine, mepivacaine. Articaine (4%)
with epinephrine 1:200,000 is widely preferred due to its safety and efficacy when
dosed properly.

e Nerve block anesthesia, used for molar treatment, extractions, and surgical
procedures. Its use is limited in children due to technical complexity and risk of nerve
trauma, particularly in the mandibular canal. When needed, modified techniques with
short needles and reduced doses are used.

In pediatric cases, anesthetic dosage is strictly regulated — for articaine, the
recommended maximum is 5 mgkg of body weight. Aspiration testing and
monitoring of the child’s general condition post-injection are mandatory.

2. Sedation

Sedation is used in cases of severe dental anxiety, behavioral disorders, or when traditional
methods are ineffective. Types include:

o Inhalation sedation with nitrous oxide (N.OQ) — widely recognized for its safety
and controllability. Suitable for children over 3—4 years who can cooperate. Nitrous
oxide has anxiolytic and mild analgesic properties, requires no invasive access, and is
rapidly eliminated from the body. Often used to facilitate local anesthesia.

e Oral sedation, less commonly used due to unpredictable dosing and delayed onset.
Benzodiazepines (e.g., midazolam) are the agents of choice.

o Intravenous sedation, reserved for hospital settings with an anesthesiologist present
and appropriate monitoring. Provides deep relaxation and analgesia, useful for
lengthy or extensive procedures.

3. General Anesthesia

Indicated for complex treatments in a single visit, complete lack of cooperation, severe
anxiety disorders, or underlying systemic diseases. Administered only in specialized inpatient
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settings under pediatric anesthesiologist supervision. Modern agents with short half-lives and
minimal side effects are preferred.

Age-Specific Considerations in Anesthesia and Behavior Management

The method of anesthesia in pediatric dentistry must be carefully individualized, considering
the child’s age, emotional development, and ability to cooperate. Due to differences in pain
perception, fear, and cognitive abilities among different age groups, the anesthesia approach
should incorporate both clinical and psychological factors.

Children under 3 years

This group has minimal ability to cooperate and is unable to understand the nature of
treatment. Minimally invasive techniques such as topical and infiltration anesthesia in low
doses are preferred. For extensive procedures, sedation or general anesthesia in a hospital
setting is required.

Preschool children (3—6 years)

Children at this stage begin to understand treatment but still display high anxiety. Inhalation
sedation with nitrous oxide is particularly effective, often in combination with gentle
infiltration anesthesia. Psychological techniques such as modeling, play-based explanation,
and role-play using dolls are highly beneficial. Nerve block anesthesia is used selectively and
cautiously.

Young school-age children (7-10 years)

These patients are more cooperative and receptive to verbal explanations. With proper
motivation and trust, most treatments can be carried out under local anesthesia alone.
Infiltration and nerve block anesthesia with topical pre-application are effective. The use of
computer-controlled anesthetic delivery systems helps reduce discomfort and anxiety.

Adolescents (11-16 years)

With a more developed intellect and greater concern for appearance, adolescents often
respond well to verbal reassurance and detailed procedural explanations. However, due to
previous negative experiences, anxiety disorders may still be present. Inhalation sedation may
be appropriate in such cases. All types of local anesthesia are generally applicable, with strict
dosage control and attention to emotional well-being.

The advancement of technology in dentistry has significantly enhanced the comfort and
safety of anesthesia administration, particularly in pediatric practice, where fear and
heightened pain sensitivity play a decisive role. Modern techniques aim to reduce

invasiveness, improve dosing accuracy, and foster a more positive perception of treatment by
the child.

1. Computer-Controlled Anesthesia Delivery Systems (STA, The Wand)

Systems such as STA (Single Tooth Anesthesia) and its analogues enable precise, slow, and
computer-controlled delivery of anesthetic. The needle is fixed in a handpiece that resembles
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a pen rather than a traditional syringe, which substantially reduces fear in children.
Key advantages include:

e Minimization of pain due to low-pressure administration;
e Ability to anesthetize a single tooth without causing numbness of the lips and tongue;
e Reduction in the total volume of anesthetic used.
This technology is especially beneficial for anxious and hypersensitive children, and
for treating localized carious lesions.

2. Needle-Free Anesthesia (Jet Injector, Comfort-in)

Needle-free anesthesia systems use pneumatic devices to deliver anesthetic under pressure
through the mucosa without piercing the tissue.

Advantages include:

o Complete elimination of visual contact with needles;

e Rapid onset of action;

o High safety when properly administered.
Although its effectiveness is limited for deep procedures, needle-free anesthesia
remains a valuable option for initial adaptation and superficial treatments.

3. Inhalation Technology with Aromatized Masks

Modern inhalation sedation units now incorporate flavored nasal masks (e.g., vanilla,
strawberry, bubble gum), which improve cooperation and reduce anxiety, particularly in
younger children or those with prior negative dental experiences.

4. Topical Anesthetic Gels of the New Generation

Contemporary topical anesthetics based on benzocaine, tetracaine, or lidocaine, often
enhanced with pleasant flavors and aromas, facilitate painless pre-injection desensitization.
This helps prevent negative emotional reactions to injections and builds trust with the dentist.

5. Visualization and Multimedia Adaptation

The use of video goggles, animated films, audio therapy, and playful distraction techniques
helps divert the child’s attention and reduce emotional tension. These approaches are
especially effective during lengthy or repeated procedures.

Conclusion

Effective pain management in pediatric dentistry is not merely a matter of selecting the
appropriate drug or technique—it is a cornerstone of establishing a positive dental experience.
The diversity of age-related, emotional, and clinical factors necessitates an individualized
approach to anesthesia selection. Successful treatment outcomes are achieved through a
combination of pharmacological expertise and behavioral management skills.

While local anesthesia remains the foundational method in pediatric dental practice, it should
be complemented by psychological preparation and adaptive strategies. The integration of
modern technologies—such as computer-controlled delivery systems, needle-free injection,
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and inhalation sedation—greatly expands the dentist's toolkit and allows for comfortable,
stress-free treatment even for highly anxious patients.

Crucially, strict adherence to dosage guidelines, the use of clinically approved anesthetics,
and ongoing professional development for healthcare providers are essential. Only through
the combination of technical precision, understanding of pediatric psychology, and
implementation of advanced technologies can high-quality anesthesia and patient trust be
ensured.
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