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Abstract: In contemporary dental practice, lidocaine is the preferred local
anesthetic and is known for its reliable pain relief across a range of clinical
procedures. This review explores the main clinical uses of lidocaine in
restorative dentistry, endodontics, oral surgery, and pediatric dentistry. When
used at the recommended doses, lidocaine has an excellent safety profile, with
a predictable onset and sufficient duration for standard dental treatments.
When combined with vasoconstrictors, lidocaine enhances hemostasis and
extends the anesthetic effect, making it ideal for both simple and complex
dental procedures. A proper understanding of its indications and
administration techniques can enhance patient comfort and reduce the risk of
adverse effects.
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INTRODUCTION

PRIMARY INDICATIONS FOR LIDOCAINE
Restorative and Operative Procedures

Local anesthesia is the cornerstone of pain
management in dentistry, enabling practitioners to
perform procedures with minimal patient
discomfort. Lidocaine hydrochloride, introduced in
1943, has maintained its position as the reference
standard against which newer anesthetic agents are
evaluated [1]. Amide-type local anesthetics
demonstrate superior safety compared to ester-
based alternatives, with a remarkably low incidence
of allergic reactions [2]. This review synthesizes the
current evidence regarding the clinical indications,
advantages, and practical applications of lidocaine in
modern dental practice.

Lidocaine with epinephrine provides
effective pulpal anesthesia for routine restorative
treatments, including cavity preparation, crown
placement, and simple extraction [3]. The standard
concentration of 2% lidocaine with 1:100,000
epinephrine achieves anesthetic onset within 2-4
min in maxillary infiltrations [4], allowing clinicians
to proceed with treatment promptly while
maintaining adequate duration for most procedures
[5]- Maxillary infiltration  with  lidocaine
demonstrates success rates exceeding 90% for
single-tooth procedures, making it the preferred
choice for anterior and posterior restorations in the
upper arch [5-6].
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Endodontic Applications

Endodontic procedures present unique
challenges that require profound and sustained
anesthesia, particularly in cases of irreversible
pulpitis, where conventional techniques may show
reduced efficacy [7]. Inferior alveolar nerve blocks
using lidocaine with a vasoconstrictor provide
baseline anesthesia for mandibular teeth, although
supplemental techniques, including intrapulpal
injections, may be necessary for complete pain
control [7, 8]. Studies have indicated that the
moderate duration of action of lidocaine is suitable
for single-visit root canal treatments, although
longer-acting agents such as bupivacaine may offer
advantages for postoperative pain management in
extensive procedures [9].

Pediatric Dentistry

Lidocaine with epinephrine remains the
preferred local anesthetic in pediatric populations
because of its established safety profile with
appropriate weight-based dosing. The recommended
maximum dose for children is 4.4 mg/kg, although
updated guidelines suggest that 7 mg/kg may be safe
when combined with vasoconstrictors [10]. Topical
lidocaine formulations at concentrations between
5% and 20% effectively reduce needle insertion
discomfort, promoting positive behavioral responses
in anxious young patients [11, 12]. Careful calculation
of the total dosage across multiple cartridges
prevents systemic toxicity while ensuring adequate
anesthesia for comprehensive pediatric treatments
[10].

Surgical Extractions and Minor Oral Surgery
Lidocaine is particularly useful in oral

surgical procedures that require both soft tissue

anesthesia and hemostatic control. The addition of

epinephrine at ratios of 1:80,000 to 1:100,000
provides vasoconstriction that minimizes bleeding
while extending the anesthetic duration, facilitating
visualization and surgical precision during the
extraction of impacted teeth or other minor
procedures [13]. For medically compromised
patients, evidence supports the safe use of up to four
cartridges of lidocaine with epinephrine in patients
with cardiovascular disease, although plain
formulations may be preferred for specific cardiac
conditions [3].

CLINICAL ADVANTAGES
Safety Profile and Contraindications

Lidocaine exhibits excellent safety when
administered within therapeutic ranges, and true
allergic reactions rarely occur [2]. The agent
undergoes hepatic metabolism, requiring dose
adjustment in patients with severe liver dysfunction
[4]. Relative contraindications include documented
hypersensitivity to amide anesthetics and severe
cardiovascular  instability, =—whereas absolute
contraindications are limited to confirmed allergies
[2-4].

Pharmacokinetic Advantages

The intermediate duration of lidocaine
action, typically 60 min for pulpal anesthesia with a
vasoconstrictor, aligns well with the time
requirements of most dental procedures [4]. Rapid
onset characteristics minimize patient waiting time,
whereas predictable metabolism and elimination
reduce concerns about prolonged soft tissue
numbness [3-14]. This pharmacokinetic profile
particularly benefits pediatric patients by minimizing
the risk of self-induced trauma from extended
anesthesia [12].

Table 1: Lidocaine Formulations and Clinical Applications

Formulation Indication

Onset Time | Duration

2% with 1:100,000 epinephrine | Routine restorative/surgical

2-4 minutes | 60 minutes (pulpal)

2% with 1:50,000 epinephrine

Complex surgical procedures

2-4 minutes | 60-90 minutes

2% plain lidocaine

Patients with vasoconstrictor

2-4 minutes | 5-10 minutes

contraindications (pulpal)
5-20% topical Pre-injection site preparation 1-2 minutes | 10-15 minutes
(surface)

CONCLUSION

Lidocaine continues to be a cornerstone of
contemporary dental anesthesia because of its
proven effectiveness in a wide range of clinical
situations, from standard restorative procedures to
intricate endodontic and surgical procedures. Its
reliable safety profile, consistent pharmacokinetics,
and adaptability to both children and adults support
its status as a standard local anesthetic. Selecting the
right patients, calculating doses accurately, and
choosing the appropriate techniques enhance results

and reduce the risk of complications, ensuring that
lidocaine remains a vital component of modern
dental practice.
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