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Abstract

Aim: To evaluate the efficacy of minimal volume of articaine buccal infiltration in extraction of maxillary and mandibular first
and second molars.

Materials and Method: The study was conducted in the Department of Oral and Maxillofacial Surgery at ITS Centre for Dental
Studies and Research, Muradnagar, Ghaziabad, Uttar Pradesh, India, from December 2019 to February 2020. A total of 60
patients were included in the study and were divided into two groups as follows: Group 1 patients who were administered
articaine infiltration for the extraction of maxillary first and second molars and Group 2 patients who were administered the
same local anesthetic for the extraction of mandibular first and second molars.

Result: Anesthesia of the posterior maxillary teeth was obtained using 0.5 ml of articaine buccal infiltration alone while the
posterior mandibular teeth required a supplemental lingual infiltration in all the cases.

Conclusion: 4% articaine buccal infiltration, as low as 0.5 ml provides successful anesthesia for the extraction of maxillary
molars. Palatal injection is generally not required. Buccal infiltration of the lower molars using 0.5 ml of 4% articaine could be

a good option for extraction of the mandibular posterior teeth, of course, with supplemental lingual anesthesia.
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1. Introduction

The era of local anesthetics began with the discovery of cocaine in 1860 [1]. Later, development of Novocain took place in
1904. Lidocaine was developed by Lofgren and Lundquist in 1942. Thereafter, many other drugs with different onset and

duration of actions were introduced [1,2].

Avrticaine was first the first local anesthetic to be marketed in Germany in 1976 [2]. It is an amide local anaesthetic containing
an ester which permits hydrolyzation in plasma by nonspecific cholinesterases, and a thiophene group that increases its
liposolubility, which in turn facilitates better diffusion of the anaesthetic solution to the teeth [3-6]. Hence, the chances of
failure to diffuse through hard and soft tissues are less with the use of articaine local anesthetic. Since the articaine possess both
an ester and an amide linkage, the risk of overdose is also reduced. The elimination half-life of most of the amide local

anaesthetics is approximately 90 min while that of articaine is 27 min [5,7].

It is not recommended to administer articaine in the form of a nerve block because of risk of paresthesia and neurotoxicity
owing to its high concentration [8].

2. Aim

To evaluate the efficacy of minimal volume of articaine buccal infiltration in extraction of maxillary and mandibular first and
second molars.

3. Materials and Methods

We conducted a prospective study on the patients who reported to the Department of Oral and Maxillofacial Surgery at ITS
Centre for Dental Studies and Research, Muradnagar, Ghaziabad, Uttar Pradesh, India, from December 2019 to February 2020.
Ethical approval was taken by the Institutional Review Board. The local anesthetic used for the extraction of maxillary and
mandibular first and second molars was 4% articaine with 1:100,000 epinephrine (Septanest;Septodont;France). A total of 60
patients were included in the study and were divided into two groups as follows:

Group 1: Patients were administered 0.5 ml of articaine buccal infiltration for the extraction of maxillary first and second
molars

Group 2: Patients were administered 0.5 ml of articaine buccal infiltration for the extraction of mandibular first and second

molars

The inclusion and exclusion criteria was follows:
Inclusion criteria:

1. Patients who needed extraction of maxillary or mandibular first or second molar

2. Patients who agreed to undergo extraction of more than one tooth in the same visit under local anesthesia.
3. Only the permanent teeth were included
4

Patients who granted informed consent
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Exclusion criteria:
1. History of allergy to local anesthetics
Third molars were not included
History of diabetes mellitus, hypertension, or renal diseases

Patients on central nervous system depressants including alcohol or any analgesic medication within the last 48 hours

2

3

4

5. Pregnant and lactating females
6. Children

7. Patients having abscess or any other lesion at the injection site
8. Teeth with grade 111 mobility and severe bone loss

9. Patients who were not willing to give informed consent

10. Patients unwilling to participate in the study

All the patients were explained about the procedure, and informed consent was obtained. They were administered 0.1 ml of the
anesthetic agent (intradermal allergy test) on the dorsal part of their arms and then observed for hypersensitivity reactions

immediately, after 24 hrs and after 72 hrs. None of the patients showed any immediate or delayed hypersensitivity reactions.

3 ml syringes along with 27-gauge needles were used to withdraw the anesthetic from 1.7 ml cartridges of articaine, as per
requirement. There was no need to use the whole cartridge for every patient. The injection sites were cleaned with sterile gauze.
The lips and cheek were retracted using a dental mirror in order to apply slight tension to the tissue, and the needle inserted
into the tissue at the depth of the mucobuccal fold adjacent to the tooth to be extracted. The bevel of the needle was kept towards
the bone, and the syringe parallel to the longitudinal axis of the tooth using the tip of the needle inserted into the depth of the
buccal vestibule. After negative observation was observed, the contents of the syringes were administered into the buccal

vestibule.

Thirty seconds after the administration of anesthesia, the buccal and palatal/lingual tissues around each tooth were probed using

a dental explorer.

The following data were collected for interpretation of results:

e  Success of anesthesia: The anesthesia was considered to be successful only if the patient did not experience any pain
during extraction.

e Onset of anesthesia: It was assessed from the time lapse between the end of the nerve block and onset of symptoms
of subjective anesthesia (no pain is felt during dental therapy). A standard digital stop clock was used that calculated
the time in seconds.

e Pain assessment: The pain on injection was rated on a Visual Analogue Scale. Patients were shown the scale and were
asked to draw a line between 1 to 10, according to the severity of pain.

e Duration of anesthesia: It was assessed from the time lapse between the onset of subjective symptoms of anesthesia
and the termination of the effect of anesthesia. The patients were asked to inform the time at which they started
experiencing pain and had to take analgesic after the effect of anesthesia had gone. The time was calculated in hours

and converted into seconds.
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Statistical analysis: Data was entered and analyzed using a computer database/statistical software package (SPSS) version 16

and analyzed with descriptive statistics and one sample t test.

4. Result

Group 1: The mean age of the patients’ was 55.80 + 10.38 years. The age ranged from 36 to 72 years. Anesthesia was obtained
using 0.5ml of articaine buccal infiltration alone and there was no need for additional palatal infiltration, except in one case
that required 0.1ml of palatal infiltration using articaine. The mean pain on injection was 2.07 £ 1.23. The mean onset of action
of anesthesia on the buccal side was 34.93 + 4.95 seconds while that on the palatal side was 72.33 + 12.78 seconds. The mean
duration of anesthesia was 222.76 + 52.43 seconds (TABLE 1).

Group 2: The mean age of the patients’ was 54.80 + 9.82 years. Anesthesia of the buccal tissues were obtained by 0.5 ml of
articaine buccal infiltration, but for the lingual tissues, additional 0.5 ml of lingual infiltration was required. The mean pain on
injection was 2.23 *+ 1.36. The mean onset of action of anesthesia on the buccal side was 36.47 + 4.85 seconds while that on
the lingual side was 38.20 + 3.87. The mean duration of anesthesia was 201.33 + 55.51 seconds (TABLE 1).

TABLE 1. Table showing age, pain on injection, onset and duration of action in the respective groups.

1t and 2" molars extracted N Mean Std. Deviation
Age Maxillary 30 55.80 10.38
Mandibular 30 54.80 9.82
Pain on injection Maxillary 30 2.07 1.23
Mandibular 30 2.23 1.36
Onset of action (Buccal side) Maxillary 30 34.93 4.95
Mandibular 30 36.47 4.85
Onset of action (Palatal side) Maxillary 30 72.33 12.78
Onset of action (Lingual side) Mandibular 30 38.20 3.872
Duration of Action Maxillary 30 222.76 52.43
Mandibular 30 201.33 55.51

5. Discussion

The buccal infiltration is most commonly used to provide anesthesia of the individual teeth. This technique is usually applied
for anesthesia of the the maxilla and the anterior mandible [9]. Infiltration anaesthesia can be successful in up to 100% of cases
in the maxilla [10]. However, the success rate for the posterior mandible has been reported to be between 48% and 76% (when

using articaine) [11].

We did this prospective study to check the efficacy of 0.5 ml of articaine buccal infiltration in the extraction of maxillary and
mandibular first and second molars. Successful anesthesia was obtained using 0.5 ml of articaine buccal infiltration for the
extraction of maxillary first and second molars. Only one patient required a supplemental palatal injection of 0.1 ml articaine

for the extraction of a maxillary first molar.
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Previous studies have reported that maxillary molar extraction is possible with only buccal infiltration of articaine alone, thus
eliminating the need for painful palatal injection [12-14]. However, the doses of articaine required for buccal infiltration in
these studies was much higher (1.8 ml-2 ml) as compared to that in our study (0.5 ml). Some studies have described various
reasons for the failure of buccal infiltration injections in maxillary molars such as a longer root length, root divergence, pulp
inflammation [15]. These were not considered in our study. Hence it is suggested that further studies be carried out with larger

sample sizes using different concentrations of anesthetic agents by considering of the root length and divergence [16].

Studies have also been carried out to show the success rate of articaine buccal infiltration in mandibular first and second molars.
It is difficult to provide successful anesthesia in the mandible in adults because of the thick buccal cortical bone [17]. We used
0.5 ml of articaine to provide buccal infiltration for the extraction of mandibular molars and found that it was not sufficient to
act as a substitute for inferior alveolar nerve block using 2% lidocaine. This was in accordance with the other studies which
reported that a combination of both buccal and lingual infiltration is more efficient to achieve anesthesia of the lingual tissue
as well, as compared to the buccal infiltration alone [18-20]. Bataineh and Alwarafi reported painless extraction of mandibular
first molars after buccal and lingual infiltration anaesthesia [21]. However, the volume of articaine used for infiltration in these
studies was much higher (1.8 ml-2 ml) as compared to that used in our study. EI-Kholey used 1.5 ml of articaine for buccal
infiltration and 0.3 ml for lingual [18]. We used 0.5 ml for buccal infiltration and and another 0.5 ml for lingual tissue and

achieved successful anesthesia for painless extraction of the teeth in all the cases.

Avrticaine is widely available world-wide and has become practical choice for use in routine dental practices. The use of articaine

is not recommended in children who are under 4 years of age because no data exists to support such use [5].

6. Conclusion

4% articaine buccal infiltration, as low as 0.5 ml provides successful anesthesia for the extraction of maxillary molars. Palatal
injection is generally not required. Buccal infiltration of the lower molars using 0.5 ml of 4 % articaine could be a good option,
of course, with supplemental lingual anesthesia. The ability of articaine to be effective even at such lower doses reduces the
chances of developing side effects of the drug and is also cost effective. Also, it showed faster onset and long duration of action.

However, further studies with larger sample size are required.
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