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Abstract

Local anesthesia (LA) is an essential component of pediatric dentistry, enabling pain-free procedures and ensuring
patient comfort. However, the administration of LA in children poses unique challenges due to anatomical,
physiological, and psychological differences. While generally safe, complications can arise, ranging from minor side
effects to severe systemic reactions. This review aims to discuss the complications associated with local anesthesia
in pediatric dentistry, including systemic toxicity, nerve damage, allergic reactions, hematoma, and behavioral
concerns. Understanding these risks is crucial for clinicians to implement preventive measures and ensure the safe

and effective use of local anesthesia in children.
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Introduction

Local anesthesia plays a crucial role in pediatric dental
procedures by eliminating pain and reducing anxiety.
Commonly used local anesthetics include lidocaine,
articaine, mepivacaine, and prilocaine, administered via
infiltration or nerve block techniques. An allergic
reaction to local anesthetics can be classified into two
main types: IgE-mediated (Type I) and T-cell-mediated
(Type 1V) hypersensitivity. Type I reactions arise due to
the release of mediators like histamine from mast cells
and basophils, triggered by the interaction between IgE
antibodies and specific antigens. A typical type I reaction
occurs almost instantly, within seconds to minutes,
though symptoms may take 1-4 hours to manifest. In
contrast, a type IV reaction is driven by T cells
responding to antigens presented by Langerhans cells.
When sensitized memory T cells encounter these
antigens again, the reaction generally appears within 24-
72 hours, though in some cases, it may occur as early as 2
hours. Clinically, distinguishing between type I and type
IV reactions can be nearly impossible. (1) Despite its
widespread use and safety profile, complications can
arise due to factors such as incorrect dosage, accidental
intravascular injection, or patient-specific reactions. This
review explores the various complications of dental local
anesthesia in children, their causes, prevention, and
management.

Common Complications of Local Anesthesia in
Children

Systemic Toxicity
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This is a severe yet rare complication resulting from
excessive plasma levels of local anesthetics. This can
occur due to overdose, rapid absorption, or accidental
intravascular injection. Symptoms of systemic toxicity
include:

. Initial CNS excitation (restlessness, dizziness,
convulsions)
. Followed by CNS depression (drowsiness,

unconsciousness, respiratory arrest)

. Cardiovascular effects such as hypotension,
bradycardia, or arrhythmias (2)

Prevention and Management includes adherence to
recommended dosage guidelines based on the child’s
weight.  Aspiration before and slow
administration of the anesthetic reduce the risk of
intravascular If systemic toxicity occurs,
immediate intervention includes stopping the anesthetic,
ensuring airway patency, oxygen administration, and, in
severe cases, intravenous lipid emulsion therapy (3).

injection

injection.

Injury to Nerves

Nerve damage can occur due to direct trauma from the
needle, pressure from hematoma formation,
neurotoxicity of the anesthetic agent. Children may
present with:

or

. Persistent numbness or paresthesia

. Dysesthesia (painful or abnormal sensation)
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. In rare cases, permanent nerve damage (4)

Prevention and Management includes knowledge of
injection technique, selecting appropriate anesthetic
agents, and avoiding excessive force during injection can
minimize the risk of nerve injury. In most cases, nerve
injuries resolve spontaneously within weeks to months,
but persistent symptoms require referral to a specialist.

Allergic Reactions

Although rare, allergic reactions to local anesthetics,
particularly to ester-type anesthetics (e.g., procaine), can
occur. Symptoms range from mild skin reactions (rash,
itching) to severe anaphylaxis (difficulty breathing,
hypotension, loss of consciousness) (5)

Prevention and Management strategies include detailed
patient history, including past allergic reactions, is
essential to avoid potential allergens. If an allergic
reaction occurs, management includes antihistamines for
mild reactions and epinephrine administration for
anaphylaxis.

Hematoma Formation

Hematoma results from accidental puncture of a blood
vessel during injection, leading to localized swelling and
discomfort. Although self-limiting, hematomas can cause
prolonged pain and bruising. With positive aspiration,
there is a high likelihood that a local anesthetic has been
administered intravascularly. However, a negative
aspiration result does not entirely rule out the possibility
of injection into a blood vessel. Hematoma formation, a
potential complication of local anesthesia, occurs due to
venous or arterial laceration.
arterial rupture, a hematoma develops immediately,
creating a challenging situation for both the patient and
the dentist. Increased intra-arterial pressure leads to
blood effusion into the surrounding soft tissues. The size
of the hematoma is influenced by the density and
compactness of the affected tissue, and its spread ceases
once the pressure within the tissue balances with that of
the vessel. In the case of vein rupture, a hematoma may
not always develop.

In cases of traumatic

Prevention and Management include clinical knowledge
that include careful needle placement, aspiration before
injection, and gentle pressure application post-injection
are recommended. If hematoma occurs, cold compress
application can reduce swelling, and analgesics can be
used for pain management. (6)

Self-inflicted Soft Tissue Injury

Children, due to lack of awareness, may bite or chew on
their numb lips, cheeks, or tongue following local
anesthesia, leading to trauma and ulceration.

Prevention and Management methods include provision
of data where parents and caregivers should be informed
about the risks and advised to monitor children post-
procedure. Soft diet recommendations and warning

23

JIDAM “An Official Journal of IDA - Madras Branch” ©2025. Available online

stickers on the child's hand can serve as reminders. If an
injury occurs, topical analgesics and antiseptics can aid
healing (4)

Psychological and Behavioural Effects

Dental anxiety is common in children and can be
exacerbated by the discomfort associated with injections.
Negative experiences may lead to dental phobia,
avoidance behavior, and exaggerated pain perception in
future treatments.

Prevention and Management include knowledge of
behaviour management techniques, including distraction
methods, positive reinforcement, and the use of painless
injection techniques (e.g., computer-controlled local
anesthetic delivery), can help reduce anxiety and
improve the overall experience (7)

Conclusion

Local anesthesia is an indispensable tool in pediatric
dentistry, allowing for pain-free dental procedures.
However, awareness of potential complications is vital
for ensuring patient safety and comfort. Adherence to
proper techniques, patient
assessment, and the use of preventive strategies can
significantly minimize risks. Clinicians must remain
vigilant, educate parents and caregivers, and be prepared
to manage adverse reactions effectively.. The evaluation
of patients with a suspected allergy to local anesthetics
(LA) should start with a thorough medical history to
determine testing challenge
procedures are necessary. This review's findings indicate
that patients with negative skin tests consistently
tolerate the relevant LA during incremental challenge.
Based on this evidence, we propose that a single
subcutaneous injection of the specific LA, following a
negative skin test, may serve as a suitable alternative to
incremental challenge in these cases. For patients with
positive skin test results—whether from skin prick,
intradermal testing, or both—we recommend conducting
skin testing and challenge with an unrelated LA to assess
future safety.

administration careful

whether skin and
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