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Introduction
Removal of a tooth, even if it is mobile will cause pain. Pain is a 
protective mechanism of the body to tissue injury caused by different 
stimulations. Dental pain is usually acute inflammatory in nature, 
and it compels the patient to seek professional help [1]. Reduction 
of pain has been the subject of continuous research in the field of 
Oral and Maxillofacial Surgery. Intraoperative and postoperative pain 
varying in intensity and duration may affect a patient during an oral 
surgical procedure. Therefore, a method to decrease or eliminate 
pain has its usefulness justified.

The number of local anesthetic agents available has improved the 
interest in research on dental pain control. Thus, local anaesthesia 
is required to prevent pain during the extraction. The mechanism of 
action of local anesthetia is by stoppage of generation and conduction 
of nerve impulses and prevention from reaching the brain, hence not 
interpreted as pain by the patient. The availability of the number of 
local anesthetic agents to control intra-operative and post-operative 
pain has led to several studies comparing the efficacy of one over 
the other [2]. For the extraction of maxillary teeth, it is absolutely 
necessary that palatal infiltration or block be given. Palatal injections 
are very painful. Many patients felt pain during injection even after the 
application of surface anaesthesia palatally prior to the injection. The 
palatal mucosal binding to its underlying periosteum and its abundant 
nerve supply makes injections to the palate extremely painful. The 
pain can also be caused by the displacement of mucoperiosteum.

However, the injection of local anaesthesia prior to the tooth 
extraction itself causes pain and thus induces great anxiety and fear 

in the patient [3, 4]. Many factors are attributed to this discomfort, 
including the speed of injection, the volume of solution, the density of 
the tissue and psychological factors. The acidic pH of the anesthetic 
solutions plays an important role in aggravating uneasiness during 
local anesthetic administration.

Among the different techniques of local anaesthesia administration, 
palatal anaesthesia proved to be a very traumatic experience 
reported by the majority of the patients [5]. The firmly adherent palatal 
mucosal binding to its underlying periosteum and its abundant nerve 
supply makes injections to the palate extremely painful [6]. Injection 
of the solution causes separation of tightly bound mucoperiosteum 
from the underlying bone of the hard palate resulting in discomfort 
to the patient [7].

Therefore, various techniques have been advocated to reduce 
the pain of palatal injections. The most commonly practiced is the 
application of topical anesthetics prior to the injection. Even though 
other methods like, topical cooling of the palate, computerised 
injection systems, pressure administration, application of Eutectic 
Mixture Of Local Anesthetics (EMLA), and transcutaneous Electrical 
Nerve Stimulation (TENS) are mentioned in the literature but it is not 
universally accepted [4].

The anesthetic agent which is gaining popularity in oral surgery for 
its superior property of pain control is Articaine. The advantage of 
the drug is due to its special pharmacokinetics, property of excellent 
bone penetration and its effectiveness in patients with hypokalaemic 
sensory overstimulation [8,9]. The hypothesis is that, the different 
chemical structure, presence of thiophene ring which is a substitution 
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ABSTRACT
Introduction: Local anaesthesia is used to reduce pain while 
performing the extraction of teeth. But local anaesthesia 
injection itself causes pain while administration, especially 
palatal injections. Many patients avoid dental extractions due to 
the same reason, which can lead to life threatening situations. 
In the present-day dental practice, providing treatment with 
least amount of pain and discomfort is the key.

Aim: The study was done to compare the efficacy of 4% articaine 
and 2% mepivacaine without palatal injection for assessment of 
pain during maxillary teeth extraction.

Materials and Methods: A double blinded pilot randomised 
clinical trial was performed on 54 patients which required 
extraction of anterior and posterior maxillary teeth. Single 
buccal infiltration of 1 mL of 4% Articaine hydrochloride with 
adrenaline 1:200000 solution was given to 27 patients in study 
group A and 1 mL of 2% Mepivacaine with adrenaline 1:200000 

was given to 27 patients in control group B. Objective signs of 
palatal anaesthesia was checked and pain was assessed by 
VAS scale. Mann-Whitney U test was used to compare the pain 
at different stages of extraction between group A and group B. 
Chi-square test was used to compare palatal injection needed 
between groups. The statistical analysis was performed with 
the SPSS version 15.

Results: The subjects who required re-anaesthesia is significantly 
higher percentage (70.4%) in the Mepivacaine group than 
compared to Articaine group (29.6%) (p=0.003). Hence, patients 
in the group where 4% articaine was administered showed 
significant reduction of pain without palatal anaesthesia.

Conclusion: Articaine 4% was superior in comparison to 2% 
Mepivacaine in its characteristics of bony diffusion and there 
was no absolute requirement to use palatal infiltration for the 
extraction of maxillary teeth.
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adrenaline 1:200000 was administered along the long axis of the 
corresponding tooth to be extracted.

In the control group B, a similar protocol was followed except that 
after the topical anesthetic application, a buccal infiltration of 1 mL 
of 2% Mepivacaine with adrenaline 1:200000 was administered.

After 10 minutes, the objective signs of local anaesthesia were 
checked using a sharp periosteal elevator on the palatal gingival 
aspect of the corresponding tooth to be extracted. If the objective 
symptoms were negative, then the tooth extraction was completed 
with the sequential steps of mucoperiosteal flap elevation and 
removal of the tooth using forceps. Each step was performed at an 
interval of 3 minutes. The pain experienced by the patient during any 
of the steps, if any, was measured using the VAS scale and recorded. 
If the pain was below 44 in the VAS scale, then the extraction was 
completed without any additional local anaesthesia. If the patient 
complained of pain during any of the steps (>44 in VAS scale), an 
additional injection of the local anesthetic solution was given on the 
palatal side, and the extraction was completed, and this patient was 
not considered for further steps of the study. According to VAS, 
scores from 5 to 44 mm is considered as mild pain and from 45 to 
74 mm as moderate pain [15]. In the literature it is shown that the 
extractions which were performed without further administration of 
LA were categorised as successful. All the patients in our study 
were comfortable without supplementary LA to continue with the 
procedure in mild pain category [Table/Fig-1] [16,17].

of the aromatic ring in articaine, causes increased lipid solubility and 
potency. This will help a major amount of the injected anesthetic to 
enter the neurons [8,10]. The extra ester ring is responsible for the 
property of increased lipid solubility, intrinsic potency, and increased 
plasma protein binding property. These features are as shown 
reduced latency, increased duration of anaesthesia and increased 
hard tissue diffusion clinically [11].

Mepivacaine is found to be a safe local anesthetic to be used in 
children. Mepivacaine has very mild vasodilation property which 
leads to longer duration of pulpal anaesthesia compared to most of 
the local anesthetics, when administered without a vasoconstrictor. 
Hence, it is recommended for patients where vasoconstrictor is not 
indicated [12].

Therefore, this study compares the efficacy of 4% Articaine and 
2% Mepivacaine without palatal injection for the extraction of the 
maxillary tooth. As the LA given to a patient is the same irrespective 
of anterior or posterior area, the same criteria are followed in 
this study. Indeed, the property of Articane is, increased bone 
diffusion, hence the effect of anaesthesia will be achieved for both 
firm or mobile tooth [13]. To the best of our knowledge this study 
is first of its kind in Malaysia with an aim to compare the efficacy 
of 4% articaine and 2% mepivacaine without palatal injection for 
assessment of pain during maxillary teeth extraction and other 
specific objectives were to compare objective symptoms of 
numbness, pain intensity during flap elevation, pain intensity during 
tooth extraction and requirement of palatal injections between 
study group and control group.

Materials and Methods
A double-blinded pilot randomised clinical trial was carried out from 
February 2017 to March 2018. It was a parallel-group study design 
with 1:1 allocation ratio. As it was a pilot study Julious rule of thumb 
was used for sample size calculation [14].

The trial is registered in Clinical trial registry with no: NCT03470532. 
Ethical approval was obtained from the Human and Ethics 
Committee of Melaka Manipal Medical College- MMMC/FOD/AR/
B5/E C-2017(24). The informed consent form was collected from 
the patients prior to the commencement of the procedure. All 
subject information was kept confidential by the research team.

All healthy patients (ASA I) or patients with mild systemic disease 
with no functional limitations (ASA II) requiring extraction of maxillary 
teeth including grossly decayed tooth, grade I mobile tooth, root 
stumps and indicated for therapeutic reasons and who were not 
allergic to the drugs or anesthetic agents used in the surgical 
protocol were included in the study.

All patients who were allergic to local anesthetics, those who had 
severe systemic disease and classified under (ASA III & ASA IV) and 
under anti-inflammatory drugs and pain killers were not included in 
the study. Patients having Grade II and Grade III mobile tooth and 
infected tooth were also excluded from the study.

The consented 54 participants were randomised to Articaine 
and Mepivacaine groups by lottery method. A double blinding 
technique was done by blinding the operator and patient. Based 
on the randomised group, the dental surgery assistant provided 
the masked cartridge of the respective local anesthetic agent to 
the operator. Year 5 Dental students performed the procedure. A 
thorough case history was taken, and a clinical examination was 
done before the procedure was carried out. Patients were explained 
about the Visual Analogue Scale (VAS) before administring them the 
local anesthetic. The VAS was composed of a marked, continuous, 
horizontal, 100-mm line, anchored by the endpoints of “no pain” on 
the left and “worst pain” on the right.

In Group A, the buccal mucosa was dried with cotton gauze, and 
a topical anesthetic gel was applied to the buccal injection site 
and a buccal infiltration of 1 mL of 4% Articaine hydrochloride with 

[Table/Fig-1]:	 Consort Diagram.
*Analysis of 27 subjects were done, as author has performed the procedure of extraction in all 27 
cases in both the groups. Patients who has experienced pain during any step were excluded for 
statistical analysis not from the treatment

Statistical Analysis
The tool used in this study is the VAS. Mann-Whitney U test was 
used to compare the pain at different stages of extraction between 
group A and group B. Chi-square test was used to compare palatal 
injection needed between the groups and if p<0.05, the result 
was considered statistically significant. The statistical analysis was 
performed with the SPSS version 15.

Results
The gender and Ethnicity distribution of the study participants 
are shown in [Table/Fig-2] The age of participants in the Articaine 
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administrated group ranged from 18 to 70 years (Mean=44.4, 
SD=18.9) and that of Mepivacaine administrated group was 15 to 
65 years (Mean=41.5, SD=14.9).

epinephrine 1:100,000 and found that 4% Articaine with epinephrine 
1:100,000 was more efficient in providing pain relief during most 
dental procedures. It was also well tolerated, had appropriate time 
of onset and duration of anaesthesia for clinical use as compared to 
other commercially available local anesthetics [18]. Our study is in 
accordance with these results.

Fan S et al., compared Articaine with lignocaine in maxillary 
extractions in 71 patients and concluded that when Articaine 
hydrochloride is used as the local anesthetic then palatal injection 
is not indicated for the extraction of permanent maxillary teeth. The 
time limit was 5 min for the initiation of the procedure [8]. Our results 
are also in supportive of this study.

Sreekumar K and Bhargava D, conducted a study to compare the 
onset and duration of action of soft tissue and pulpal anaesthesia 
with three volumes 0.6 mL, 0.9 mL and 1.2 mL of 4% Articaine 
with 1:100,000 epinephrine in maxillary anaesthesia and found that 
maxillary infiltration anaesthesia with Articaine and epinephrine had 
a faster onset, a greater success rate and a longer duration with a 
volume of 1.7 mL which is similar to our study [19].

The duration of action of an anesthetic is proportional to its degree of 
protein binding and injection site or concentration of vasoconstrictor 
present in the local anesthetic solution [11]. Articaine has the 
greatest protein binding percentages compared to other amide 
local anesthetics [19].

In our pilot study, total no of re-anaesthesia on the palatal side given 
to group A (Articaine) was 29.6% while to group B (Mepivacaine) was 
70.4% which was statistically significant. This pilot study showed 
that Articaine has superior diffusion properties as compared to 
Mepivacaine as observed in the previous studies [20-22].

Limitation and future recommendation
The pain threshold varies in each patient. As the pain threshold is 
not a factor which can be controlled by the operator, it is a major 
limitation. Another limitation was that, the different operators have 
different skills in injection technique and tooth extraction procedure. 
Similar studies with a larger sample size will give a better perspective 
of the study.

Conclusion
The results of this pilot study indicated that Articaine hydrochloride 
4% with epinephrine 1:200,000 produced more effective palatal 
anaesthesia (63.0%) than the 2% Mepivacaine with 1:20,000 
without any palatal injection given. From our study, we conclude 
that Articaine 4% has an increased bone penetration property in 
comparison to 2% Mepivacaine. Hence in maximum cases there 
was no absolute necessity to use palatal infiltration for the removal 
of maxillary teeth while using Articaine as local anaesthesia.
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Variables
Articaine (n=27) Freq. 

(%)
Mepivacaine (n=27) 

Freq. (%)

Gender
Male 13 (48.1) 7 (25.9)

Female 14 (51.9) 20 (74.1)

Ethnicity

Malay 7 (25.9) 10 (37.0)

Chinese 16 (59.3) 12 (44.4)

Indian 2 (7.4) 2 (7.4)

Others 2 (7.4) 3 (11.1)

[Table/Fig-2]:	 Socio-demography profile of the patients.

[Table/Fig-3-5] shows the comparison of the pain at different stages 
of extraction between group A and group B. [Table/Fig-6] shows the 
details of the stage which required palatal anaesthesia.

Variables Q1 Median Q3 p-value

Objective symptoms 
of numbness

Drug A 
Articaine

0.0 10.0 20.0

0.263
Drug B 
Mepivacaine

0.0 20.0 50.0

[Table/Fig-3]:	 Comparison of objective symptoms of numbness between study 
group A and study group B.
Mann-Whitney U test is done. Q1 is the first quartile value, and Q3 the third quartile value. Q1=0 
means 25% of the participants in that group had symptom score 0 or less, Q3=20 means 75 % 
of the participants had their score less than 20 for Articaine and 25% of the participants in group 
Mepivacaine had symptom score less than 0 or less, 75% of the participants had scores less than 50

Variables Q1 Median Q3 p-value

Pain intensity during 
flap elevation

Drug A 
Articaine

0.0 10.0 40.0

0.087
Drug B 
Mepivacaine

10.0 20.0 50.0

[Table/Fig-4]:	 Comparison of pain intensity during flap elevation between study 
group A and study group B.
Mann-Whitney U test is done. Q1 is the first quartile value, and Q3 the third quartile value. Q1=0 
means 25% of the participants in that group had symptom score 0 or less, Q3=40 means 75 % 
of the participants had their score less than 40 for Articaine and 25% of the participants in group 
Mepivacaine had symptom score less than 10 or less, 75% of the participants had scores less than 50

Variables Q1 (25%) Median Q3 (75%) p-value

Pain intensity 
during tooth 
extraction

Drug A 
Articaine

0.0 0.0 20.0

0.048
Drug B 
Mepivacaine

0.0 25.0 50.0

[Table/Fig-5]:	 Comparison of pain intensity during tooth extraction between study 
group A and study group B.
Mann-Whitney U test is done. Q1 is the first quartile value, and Q3 the third quartile value. Q1=0 
means 25% of the participants in that group had symptom score 0 or less, Q3=20 means 75 % 
of the participants had their score less than 20 for Articaine and 25% of the participants in group 
Mepivacaine had symptom score less than 0 or less, 75% of the participants had scores less than 50

Based on 
objective 

symptoms 
of 

numbness
During flap 
elevation

During 
tooth 

extraction

Not required 
at any 

stage of the 
procedure Total

Treatment Freq. (%) Freq. (%) Freq.(%) Freq. (%) Freq.(%)

Articaine 3 (11.11) 5 (18.52) 0 (0) 19 (70.37) 27 (100)

Mepivacaine 8 (29.63) 7 (25.93) 4 (14.81) 8 (29.63) 27 (100)

[Table/Fig-6]:	 Stage at which palatal injection was required*.
*VAS pain score was assessed at each stage

The distribution of subjects who required re-anaesthesia is shown 
in [Table/Fig-7]. Significantly higher percentage (70.4%) of subjects 
in the Mepivacaine group required re-anaesthesia compared to 
Articaine (29.6%) group (p=.003). The null hypothesis was rejected.

Discussion
In 2001, Malamed MF et al., compared the safety and efficacy of 
4% Articaine with epinephrine 1:100,000 with 2% Lidocaine with 

Treatment
Injection 

given
Injection not 

given Total

Freq.(%) Freq.(%) Freq.(%) χ2 Value p-value

Articaine 8 (29.6%) 19 (70.4%) 27 (100) 8.96 .003

Mepivacaine 19 (70.4%) 8 (29.6%) 27 (100)

[Table/Fig-7]:	 Comparison of palatal injection requirement between Articaine and 
Mepivacaine group.
Chi square test is done
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