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ABSTRACT

Topical anesthetics play an essential role in pediatric dentistry by reducing injection-related pain and anxiety,
thereby improving cooperation and overall treatment outcomes. Children are particularly sensitive to needle
fear, and adequate topical anesthesia can significantly enhance pain perception and acceptance of local
anesthesia. Various formulations—including benzocaine, lidocaine, eutectic mixtures, and newer delivery
systems—are available, each with unique pharmacological properties, onset times, and safety profiles. This
review provides a detailed overview of commonly used topical anesthetics, their mechanisms, clinical
applications, efficacy, limitations, and current advances in pediatric dental practice.

INTRODUCTION

Pain and fear of needles are among the greatest barriers to successful dental treatment in children. The use of topical
anesthetics before local anesthetic injections significantly reduces discomfort by numbing the superficial mucosa.
Topical anesthesia improves cooperation, decreases anxiety, and enhances the overall experience for pediatric patients.
While widely used, the choice of agent, duration of application, concentration, and safety considerations are critical for
effective and safe use in children

MECHANISM OF ACTION

Topical anesthetics act by blocking sodium channels on the surface nerve endings of the oral mucosa. They penetrate
2-3 mm into the epithelium, which is sufficient for reducing needle sensation but not deep pulp anesthesia. Their
effectiveness depends on concentration, formulation (gel, ointment, spray, patch), and mucosal permeability.

COMMON TOPICAL ANESTHETICS IN PEDIATRIC DENTISTRY

Benzocaine (20%)
e Most frequently used topical anesthetic
Rapid onset: 30 seconds
Duration: 5—10 minutes
Ester-type anesthetic
Available as gels, sprays, and ointments
Advantages: fast onset, pleasant flavors, high patient acceptance
Limitations: risk of methemoglobinemia, especially in infants <2 years (contraindicated)

Lidocaine (2-5%)
e  Amide-type anesthetic
Onset: 1-2 minutes
Duration: 10-15 minutes
Less risk of methemoglobinemia compared to benzocaine
Available in gels, sprays, and patches
Preferred for younger children due to better safety profile
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EMLA® Cream (Eutectic Mixture of Local Anesthetics) — 2.5% Lidocaine + 2.5% Prilocaine
e  Originally developed for dermal use

Increasingly used intraorally for needle-phobic children

Onset: 5 minutes for mucosa (faster than on skin)

Produces deeper surface anesthesia than benzocaine or lidocaine

Limitations: unpleasant taste, risk of methemoglobinemia due to prilocaine component

Tetracaine (0.5-2%)
e  Potent ester anesthetic
e Used in combination formulations
e Slower onset but longer duration
e Rarely used alone due to higher toxicity

Compound Topical Gels (“Tridocaine”, “Profound”)
May contain combinations such as:

e Lidocaine 10%

e Tetracaine 10%

e  Phenylephrine 2%

These are highly potent and mostly used off-label.
Not recommended routinely in pediatric patients due to safety concerns.

DELIVERY FORMS AND CLINICAL APPLICATIONS

Gels and Ointments

e  Most commonly used form

o FEasy to apply

e  Effective for routine LA injections

e  Must be applied for at least 1 minute for optimal effect
Sprays

e  Useful for large surface areas
e Not recommended in very young children due to risk of overdose
e Higher systemic absorption risk

Patches (e.g., DentiPatch®, lidocaine patch)
e Provide controlled and deeper anesthesia
e  Better patient acceptance
e Limited availability and higher cost

CLINICAL USES IN PEDIATRIC DENTISTRY

Topical anesthetics are used for:

e Reducing pain during needle insertion

e  Minimizing discomfort during rubber dam clamp placement

e  Providing relief from ulcerative lesions (lidocaine viscous)

e Reducing gag reflex during radiographs or impressions

e Improving comfort in soft tissue procedures (e.g., frenectomy application site prep)
Topical anesthesia does not replace injectable anesthesia for extractions or pulpal procedures.

EFFICACY IN CHILDREN

Multiple studies confirm that:
e Benzocaine and lidocaine significantly reduce needle pain in children.
e EMLA provides superior depth of anesthesia but requires longer application.
o Topical anesthetics are more effective when combined with behavioral techniques (distraction, tell-show-do).
e  Children aged 6—12 benefit the most due to higher anxiety levels.

SAFETY CONSIDERATIONS
Methemoglobinemia
Most associated with:
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e Benzocaine
e  Prilocaine (in EMLA)

Signs: cyanosis, headache, fatigue
Avoid in: infants, G6PD deficiency, anemia.

Allergic Reactions
Rare; more common with ester anesthetics like benzocaine.

Overdose Risk
More likely with sprays, high-concentration gels, and compound mixtures.
Strict supervision is essential.

Swallowing Risk
Topical anesthetics can numb the throat — risk of aspiration.
Avoid placing large amounts near the soft palate.

RECENT ADVANCES IN TOPICAL ANESTHESIA

Needle-free jet injectors
Provide deeper anesthesia than conventional topicals but require special equipment.

Computer-Controlled Systems Combined with Topical Anesthetic
The Wand® with topical gel improves patient acceptance.

Mucoadhesive Patches
New delivery systems allow sustained drug release and deeper mucosal penetration.

Flavor-enhanced formulations
Increase acceptance in younger children.

CLINICAL RECOMMENDATIONS FOR PEDIATRIC DENTISTS

Use 20% benzocaine or 5% lidocaine gel for routine injections.

Apply for 1-2 minutes for maximum effect.

Avoid benzocaine in children under 2 years.

Use EMLA for highly anxious or needle-phobic children.

Avoid using sprays in very young children.

Always consider weight, medical history, and risk of methemoglobinemia.
Combine topical anesthetic with behavior guidance techniques for best results.

CONCLUSION

Topical anesthetics significantly improve pain control, cooperation, and overall dental experience for pediatric patients.
Choosing the appropriate agent, application technique, and safety precautions ensures effective and safe use. With
advancements in formulation and delivery methods, topical anesthesia continues to enhance pediatric dental care.
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