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1. Introduction

Successful pulpal anaesthesia is the key to reduce fear during
endodontic procedures.1 Selection of an appropriate local

anaesthetic agent and an apposite technique has a major
influence on the success of the pulpal anaesthesia.2

Lignocaine, the first commercialized amide local anaes-
thetic solution, is the gold standard local anaesthetic agent.3 It
has a rapid onset in most of the dental procedures.4 Inferior
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Introduction: The study was designed as a randomized double blinded cross over trial

comparing the anaesthetic efficacy of buccal infiltration of 4% articaine with 1:100,000

epinephrine with that of 2% lignocaine with 1:200,000 epinephrine in inferior alveolar nerve

block in mandibular second premolars.

Methods: The study was designed as a cross over trial. Each subject received both the

anaesthetic agent and the order of anaesthetic administration was randomized. All the

subjects received 1.8 ml of articaine with 1:100,000 epinephrine in buccal infiltration and

1.8 ml of 2% lignocaine with 1:200,000 epinephrine in inferior alveolar nerve block in an

interval of one week. Pulp sensibility measures were recorded using an electric pulp tester.

Data was analyzed using SPSS version 22.

Results: Among the 46 subjects who completed the trial, 82.6% showed successful anaesthe-

sia following articaine buccal infiltration compared with 89.1% following lignocaine inferior

alveolar nerve block. There was no statistically significant difference between the success

rates of 4% articaine buccal infiltration and 2% lignocaine IANB.

Conclusions: Study concluded that the buccal infiltration of 4% articaine can be used as a

viable alternative anaesthetic technique for inferior alveolar nerve block of 2% lignocaine in

mandibular second premolars.
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alveolar nerve block (IANB) using 2% lignocaine is the most
commonly employed technique in order to achieve pulpal
anaesthesia in the mandibular second premolars.5 The IANB
injection is quite stressful for both the clinician and the
patient.6 It causes post operative trauma such as tongue or lip
biting, paraethesia and the lengthy duration of the IANB
injection that produces high patient discomfort.7 Hence, it
would be a breakthrough if there was a technique to overcome
the post operative disadvantages of IANB.

Articaine is a unique amide local anaesthetic agent that
contains a thiophene ring instead of a benzene ring. The
anaesthetic efficacy of articaine is similar to lignocaine except
that it exhibits an increased liposolubility and high tissue
penetrability due to the presence of a thiophene ring.8 This
causes an increased dissemination of the anaesthetic solution
into the cortical bone, thereby effectively penetrating the
mandibular dense cortical bone. Studies have also shown that
articaine is equally effective when compared to other
anaesthetics, the success rate ranging from 64% to 87%.9–13

Literature reveals a number of methods to study pulpal
anaesthesia of painless vital teeth.14 Among them electric pulp
tester is a more objective measurement.15–18 There is no
clinical study that has investigated the efficacy of buccal
infiltration of 4% articaine in mandibular second premolars to
produce pulpal anaesthesia. Hence, this prospective random-
ized double blinded cross over trial aims to compare the
anaesthetic efficacy of buccal infiltration of 4% articaine with
inferior alveolar nerve block of 2% lignocaine for pulpal
anaesthesia in mandibular second premolars using the
electric pulp tester.

2. Materials and methods

This clinical study was designed as a randomized double
blinded cross over trial comparing the anaesthetic efficacy of
buccal infiltration of 4% articaine with 1:100,000 epinephrine
(Septanest: Septodont, Saint Maur des Fosses, France) with
that of 2% lignocaine with 1:200,000 epinephrine (Lignospan:
Septodont) in IANB. The trial was registered with the Clinical
trial Registry of India. The trial was registered with the Clinical
trial Registry of India (REF/2016/09/0123000). The trial adhered
to the CONSORT statement. The study was conducted during
September 2016 – October 2016 at the Department of
Conservative Dentistry and Endodontics at Sri Venkateswara
Dental College and Hospital, Chennai. The study has been
conducted in full accordance with the World Medical
Association Declaration of Helsinki. The study was indepen-
dently approved and reviewed by the Institution's Review
Board of Sri Venkateswara Dental College and Hospital. After
obtaining the ethical clearance 54 subjects meeting with the
inclusion and exclusion criteria were enrolled for the study.
Subjects in the age group of 20–40 years without pain,
pathology or any previous treatment history in the mandibular
second premolars and normal response to cold testing (Roeko
Endo-Frost by Coltene, Germany) and EPT (Elements Diagnos-
tic Unit; Sybron Endo, Anaheim, CA) were selected for the
study. Patients with a known sensitivity to amide type Local
Anaesthetic, patients with hepatic disease and significant
impairment in CVS function, pregnant and lactating women

patients, patients with necrotic pulp or previous restorations
and under medication to alter pain were excluded from the
study. Informed consent was obtained from all the subjects
enrolled for the study.

The study was designed as a cross over trial. A pilot study
was conducted with 20 subjects. Based on the results of the
pilot study, a sample size of 54 was calculated assuming a
significance level of 5%. Each subject received both the
anaesthetic agent and the order of anaesthetic administration
was randomized. Randomization (randomization ratio of 1:1)
was done using a computer generated sequence of random
numbers that was generated using random allocation soft-
ware (version 1.0 May 2004). This was done by an operator who
is not involved in delivering the local anaesthetic agent.
Allocation sequence was concealed from the other operators
involved in the study.

All the subjects received 1.8 ml of 4% articaine with
(1:100,000) epinephrine in buccal infiltration and 1.8 ml of
2% lignocaine with (1:200,000) epinephrine in inferior alveolar
nerve block in an interval of one week. All local anaesthetic
injections were delivered using a standard dental aspirating
syringe (Sagima, Buenos Aires, Argentina) fitted with a 27
gauge long needle (Septoject, Septodont) by a single operator.
This operator had no involvement with testing the outcome.

Pulp sensibility measures were recorded using an electric
pulp tester (Elements Diagnostic Unit; Sybron Endo, Anaheim,
CA). Both the subject and the operator recording the outcome
were blinded to the anaesthetic agent being used. For each
subject, in the presence of a conducting medium (Colgate anti-
cavity protection toothpaste), the EPT responses were
recorded twice: (i) before administration of the local anaes-
thetic injection, (ii) 20 min after the administration of local
anaesthetic injection. Any response by the patient before
maximum stimulation was taken as positive response. No
response by the patient to maximum stimulation on two or
more consecutive episodes of testing was taken as a negative
response. Anaesthetic success was defined as no response to
the maximum stimulation on two or more consecutive
episodes of testing.

All EPT recordings were made on the mesiobuccal cusp tip
of the appropriate mandibular second premolars. The same
area of the tooth was tested at each point. To ensure validity of
the reading, a control tooth on the contra lateral side of the
mandible was tested at the same time. Pulp tester responses
were recorded before and after 20 min after local anaesthetic
administration. Analysis was undertaken in SPSS version 20.
The tests employed were McNemar test and chi square test.

3. Results

Subjects recruited for the study included 27 males and 19
females. Fig. 1 shows the total number of subjects enrolled for
the study and provides information on the patients excluded
from the trial. Among the 54 subjects enrolled, 46 subjects
completed the trial. 8 patients were excluded due to loss of
follow up for the second injection. Table 1 shows the age and
demographic details of subjects enrolled for the study. No
adverse reactions were encountered anytime during the
study.
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