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ABSTRACT

INTRODUCTION: Articaine is a fast-acting local anaesthetic that works well for short
procedures. Its unique structure, which includes an ester group, allows it to break down quickly
in the body. It’s commonly used for dental work, nerve blocks, and other types of anaesthesia,
like spinal or epidural, and even for regional anaesthesia given through an IV. Studies show
that articaine performs similarly to other short-acting anaesthetics like lidocaine and prilocaine,
with no strong evidence that it causes more nerve-related side effects. It’s considered safe and
effective for procedures where you need quick, reliable numbing, making it a great choice for
both routine and specialized treatments.

RESULTS: This section synthesizes key findings on articaine’s effectiveness, safety and risks
based on existing literature. It lays the foundation for discussing the broader implications of
articaine’s use in dental practices including extractions, root canal treatments and restorative
procedures.

CONCLUSION: In conclusion, articaine remains a highly effective and vitally used local
anesthetic in dental practices offering numerous advantages such as rapid onset, potent efficacy
and relatively safe profile. Overall articaine continues to be a valuable tool for dental
professionals but, as with any anesthetic agent, careful patient selection, dosing and monitoring
are essential to ensure optimal outcomes and minimize risks.
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INTRODUCTION

Among various local anesthetic agents available, articaine has become a preferred choice in
clinical practices due to its unique pharmacological practices. Articaine was first introduced in
1970s and has since gained widespread popularity in dental practices worldwide. Despites its
popularity, however questions regarding its safety particularly in specific patient groups and
when administered in higher doses, have sparked ongoing research and debate?.

Articaine’s unique chemical structure sets it apart from other local anesthetics like lidocaine,
as the incorporation of an ester group allows for faster metabolism and a reduced potential for
systemic toxicity. This distinctive property, along with its relatively high lipid solubility,
enables articaine to provide rapid onset and profound anesthesia in both infiltration and nerve
block techniques, making it highly versatile in dental procedures?.

Furthermore, comparisons between articaine and other commonly used local anesthetics such

as lidocaine and prilocaine, have been essential in determining its advantages and limitations
in clinical practices. Clinical studies have demonstrated that articaine consistently offers faster
onset times, longer duration of action, and superior efficacy, especially in challenging dental
regions such as the mandibular molar area®.
This comprehensive review aims to critically assess the available literature on articaine in
dental anesthesia, focusing on its mechanisms of action, clinical benefits, safety considerations,
and limitations. By synthesizing the most current evidence, this paper seeks to provide dental
professionals with a thorough understanding of articaine’s role in modern dental anesthesia and
help guide informed decisions regarding its use in everyday practice®.

METHODOLOGY

This section outlines the methodology employed in conducting the review on “A
comprehensive review of Articaine in Dental practices.”

Literature Search Strategy

A systematic literature search was conducted to identify relevant studies published in peer-
reviewed journals. The following steps were taken:

e Databases Used: The search was performed across multiple electronic databases,
including PubMed and Google Scholar, to ensure a wide range of literature coverage.

¢ Inclusion Criteria: Studies included in the review were required to meet the following
criteria:

o Clinical studies, randomized controlled trials (RCTs), meta-analyses,
systematic reviews, and observational studies that investigated the use of
articaine in dental anaesthesia.

o Studies that addressed both adult and paediatric populations, as well as specific
subgroups like those with medical conditions (e.g., cardiovascular disease,

pregnancy)
o Focused on human participants across various demographics (e.g., age, gender)

e Exclusion Criteria: Studies were excluded if they:

o Were not published in peer-reviewed journals
o Atrticles not directly related to articaine in dental anaesthesia (e.g., studies
focused on non-dental uses of articaine).
o Publications that lacked primary data or evidence-based conclusions (e.g.,
opinion pieces or case reports with limited sample sizes).
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RESULTS

The findings of this review highlight the superiority of articaine over traditional anesthetics
like lidocaine in various aspects of dental anesthesia. The results, derived from multiple
randomized controlled trials and observational studies, emphasize articaine’s efficacy, safety,
and pharmacokinetic advantages.

Efficacy of Articaine

Success Rate in Mandibular and Maxillary Anesthesia

o Atrticaine consistently demonstrated higher success rates compared to lidocaine in both
mandibular and maxillary anesthesia.

o Mandibular Anesthesia: Articaine was 2.76 times more effective than lidocaine in
achieving successful blocks (P = 0.0002)°8.

o Maxillary Anesthesia: Articaine was 2.61 times more effective than lidocaine (P =
0.0008), with significant efficacy in single buccal infiltrations®

Symptomatic Teeth and Endodontic Procedures

o For symptomatic teeth with irreversible pulpitis, articaine’s success rate was 1.89 times
higher than lidocaine’s (P = 0.02).

o Buccal infiltration with articaine, used as a supplementary technique after failed
mandibular block anesthesia, proved significantly more effective than lidocaine®
Day Care Surgeries

o Articaine (4% with epinephrine 1:1,100,000) and lidocaine (2% with epinephrine
1:1,100,000) exhibited comparable efficacy in minor surgical procedures’

Pharmacokinetics and Onset/Duration of Action

Rapid Onset

o Articaine demonstrated faster onset times across various anesthesia techniques. For
example, mandibular buccal infiltration took approximately 4.2—4.7 minutes to take effect,
compared to lidocaine’s 6.1-11.1 minutes.’

Prolonged Duration

o The duration of anesthesia was consistently longer with articaine, providing extended pain
control during dental procedures’

Extraction Procedures

e Articaine was particularly effective in maxillary extractions, eliminating the need for
palatal infiltrations in many cases, thereby improving patient comfort.
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e However, articaine is not recommended as a substitute for standard mandibular block
anesthesia in mandibular molar extractions due to its inconsistent efficacy in profound
anesthesia®

Comparative Analysis in Regional Anesthesia
e Brachial Plexus Block: Articaine exhibited faster onset and shorter duration compared to

lidocaine, with a better pharmacokinetic profile due to its higher clearance and elimination
rates®

DISCUSSION

Articaine has emerged as a pivotal anesthetic agent in dental practice, primarily due to its
distinct pharmacological properties and clinical versatility. This review consolidates evidence
from various studies to provide an in-depth understanding of its mechanism of action,
advantages, and limitations. The findings elucidate the unique attributes of articaine that
position it as a superior alternative to conventional anesthetics, such as lidocaine, while also
addressing the potential challenges associated with its use.

Mechanism of Action

Articaine, a member of the amide anesthetic class, is unique in its possession of a thiophene
ring in place of the benzene ring found in most local anesthetics. This structural difference
enhances its lipophilicity, enabling more efficient penetration of neuronal membranes and rapid
onset of action®. Additionally, articaine’s ester group facilitates hydrolysis by plasma esterases,
contributing to its rapid systemic clearance and reduced toxicity. These properties make
articaine particularly effective for infiltration techniques and supplemental anesthesia, as
evidenced in numerous clinical trials®.

Clinical Benefits

Articaine's benefits are manifold, particularly in the context of dental anesthesia:

e Enhanced Efficacy

Faster Onset and Prolonged Duration
Reduced Need for Palatal Infiltration
Utility in Complex Cases

Favorable Safety Profile

Limitations and Challenges

Despite its numerous advantages, articaine is not devoid of limitations. These include:

Paraesthesia Concerns

Cost Implications

Contraindications in Certain Populations
Limited Efficacy in Profound Mandibular Block
Heterogeneity in Clinical Data

UJDRH | Volume 1 | Issue 3 | Jul-Sept 2025

117



A COMPREHENSIVE REVIEW ON ARTICAINE IN DENTAL ANESTHESIA: MECHANISM
BENEFITS AND LIMITATIONS

CONCLUSION

Articane is a highly effective and versatile local anesthetic widely used in dental practice. Its
rapid onset, potent anesthetic effects and favorable pharmacokinetic profile make it preferred
choice for a wide range of dental procedures including extractions, restorations and endodontic
treatments®®,

Articans effectiveness in both infiltration and nerve block techniques, along with its low risk
of systemic toxicity, further solidifies its role as a staple in modern dental anesthesia. While
the overall safety profile is favorable, rare but serious complications such as nerve injury and
methemoglobinemia, weren’t caution, particularly in high risk population or when
administered improperly*2,

Despite these concerns, articane continues to offer significant advantages over other anesthetics
especially in pediatric dentistry and challenging areas like mandible. As with all anesthetics,
careful patient assessment, proper technique and monitoring are essential to minimize risk.
Future research into its long term safety, optimal dosing and using diverse patient’s population
will be crucial in maintaining its position as a reliable and effective choice for dental
anesthesia®®.
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