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Abstract

A double blind, randomized controlled clinical trial was done to investigate the effect of analgesics
aceclofenac and ibuprofen in reducing pre-operative pain following local anesthesia with lidocaine
and articaine. One hundred and twenty patients with irreversible pulpitis of the maxillary premolars
and first molar region were randomly divided into 2 groups with group 1, 2% lidocaine with 1:200000
epinephrine and group 2, 4% articaine with 1:100000 epinephrine. The two groups were again
subdivided into 3 subgroups in which patients were given identical capsules containing ibuprofen 600
mg, aceclofenac 100 mg, placebo (vitamin tablets), half an hour before the administration of buccal
infiltration anesthesia. Patients indicated their pain scores on a Heft Parker Visual analog scale
(VAS). Infiltration anaesthesia was given under sterile condition.1 min after the injection, electric
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pulp test and cold test were done and testing was repeated after every 2 minutes for a total of 10
minutes. Premedication with ibuprofen (600 mg) and aceclofenac (100 mg) resulted in statistically
significant increase in onset of action for both the anesthetic agents. There was no significant
difference in the time of onset of anesthesia between the two local anesthetic solution (chi-square test/

One way ANOVA).

Key words

Local anesthesia, Lidocaine, Articaine, Infiltration anesthesia, Irreversible pulpitis, Non-steroidal anti-

inflammatory drugs.

Introduction

According to a survey by the American Dental
Association, fear of pain is the greatest factor
that prevents patients from visiting their dentists
[1]. In patients with irreversible pulpitis the pain
is excruciatingly severe, sharp and stabbing in
character [2]. The pain is partly due to the
pressure on the irritated nerve endings by
inflammatory infiltrate within the rigid pulp
chamber and partly due to release of pain-
producing substances from the damaged tissue
[3]. Nerves arising from inflamed tissues have
altered resting potentials and decreased
excitability thresholds. Hence adequate local
anesthesia is essential for successful patient
management in endodontic therapy.

The initial amide local anaesthetic, lidocaine, is
most popularly used for pain control in dentistry
worldwide [4]. But articaine was introduced as a
better alternative to lidocaine [5, 6]. Studies have
shown that use of preoperative analgesia with
Non-Steroidal ~ Anti  Inflammatory  Drugs
(NSAIDs) increases the success of infiltration
anaesthesia in irreversible pulpitis [7]. It is
hypothesized that premedication with these drugs
will affect the success rate of local anaesthesia in
patients with irreversible pulpitis by reducing
nociceptor activation [8, 9].

Pain is subjective and experienced differently by
each individual, for this purpose many tools are
there to assess pain. In this study the parameters
to assess pain intensity was VAS. Hence, this
study aims to compare the efficacy of
premedication with ibuprofen (600 mg) and

aceclofenac (100 mg) on the success rate of two
different local anesthetic agents (2% lidocaine
and 4% articaine) in cases of irreversible pulpitis
in maxillary posterior teeth.

Materials and methods

Patients with irreversible pulpitis in maxillary
first molars and premolars which required
emergency root canal therapy were selected for
the study. Randomization of patients was done
by a third person not related to the study. Ethical
clearance was obtained from the institutional
ethical committee of The Oxford Dental College
and Hospital. (Reg. no: 02 D026 46230;
25/11/2013)

All 120 patients were divided into 2 groups.
Group | (n=60) with 2% lidocaine, Group II
(n=60) with 4% articaine.

All the groups were subdivided into subgroups;
subgroup A, subgroup B and subgroup C.
Subgroup 1A, 1A (n=20) with placebo.
Subgroup 1B, 11B (n=20) with premedication of
Ibuprofen tablet.

Subgroup 1C, 1IC (n=20) with premedication of
Aceclofenac tablet.

After explanation of treatment procedure, for
administration of infiltration anesthesia the tissue
at the injection site was cleaned with sterile dry
gauze. Infiltration anesthesia was given holding
the syringe parallel with the long axis of the
tooth, bevel of the needle facing bone and then
inserting the needle into the mucobuccal fold
over the target tooth.
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1.7 ml of the local anesthetic solution to be tested
was slowly deposited over 60 seconds using 2 ml,
single use, disposable and sterile luer lock plastic
syringe which was attached to the needle. One
minute post injection, patients were questioned
regarding numbness in the area of administration
to determine soft tissue anesthesia.

At this point first electric pulp test and cold test
reading were taken (following the similar method
as described before). The testing was continued
every 2 minutes for a total of 10 minutes using a
stopwatch. The teeth were considered
anesthetized when two consecutive negative
readings were obtained with the pulp tester and
no response with cold test.

No response from the patient at the maximum
output current flow from the pulp tester and no
response after cold test were used as the criteria
for pulpal anesthesia and a total number of
minutes taken to obtain this kind of response
from patient after administration of infiltration

anesthesia were recorded. If pain persisted during
the access cavity preparation intra pulpal
anesthesia was used as supplemental anesthesia.
Under rubber dam isolation endodontic access
cavity opening was initiated (Dentsply
Endodontic Access Bur). The presence of
bleeding from the pulp chamber was checked to
assure vitality of pulp and efficacy of anesthesia
was assessed by patient’s response as severe
pain, mild discomfort or no pain during access
opening by using VAS.

The collected data was analyzed by chi-square
test, One Way ANOVA test.

Results

Frequency distribution of Pain factor in the three
subgroups for 2% lidocaine was as per Table —
la. All subgroups B and C showed significant
pain reduction compared to subgroup A with
placebo (p=0.001).

Table - 1a: Frequency distribution of Pain factor in the three subgroups for 2% lidocaine.

2

Pain Placebo Ibuprofen Aceclofenac X P-Value
N % N % N %

No 7 35% 17 85% 18 90% 18.886 | 0.001*

Mild discomfort 10 50% 3 15% 2 10%

Pain 3 15% 0 0% 0 0%

Total 20 100% 20 100% | 20 100%

* denotes significant association

Table - 1b: Frequency distribution of Pain factor in the three subgroups for 4% articaine.

Pain Placebo Ibuprofen Aceclofenac x P-Value
N % n % N %

No 16 80% 20 100% |20 100% | 8.571 0.014*

Mild discomfort 4 20% 0 0% 0 0%

Pain 0 0% 0 0% 0 0%

Total 20 100% 20 100% | 20 100%

* denotes significant association

Frequency distribution of Pain factor in the three
subgroups for 4% articaine was as per Table —
1b. Subgroups B and C showed significant pain
reduction compared to subgroup A with placebo
(p=0.014).

Frequency distribution of Pain factor in the two
groups was as per Table — 1c. Group | and Il
showed significant difference in pain reduction
(p=0.01).
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Comparison of Time recorded in the two groups
was as per Table — 2. Higher mean time was
recorded in 2% lidocaine when compared to 4%
articaine. The difference in mean time recorded
between the two groups was not statistically
significant (P>0.05).

Premedication with ibuprofen and aceclofenac
increases the success of anesthesia and reduces

the onset time of anesthesia. Percentage of pain
reduction with ibuprofen was 85% and
aceclofenac was 90% compared to placebo 35%
(p=0.001). Results of the inter group comparison
between 2% lignocaine (35%) and 4% articaine
(80%) showed that there was statistically
significant difference in pain reduction with
articaine when compared to lidocaine (p=0.01)
(Table - 1c).

Table - 1c: Frequency distribution of Pain factor in the two groups.

Pain 2% lidocaine 4% articaine v P-Value
n % N %

No 7 35% 16 80% 9.093 0.011*

Mild discomfort 10 50% 4 20%

Pain 3 15% 0 0%

Total 60 100% 60 100%

Table - 2: Comparison of Time recorded in the two groups.

Group Mean Std Dev SE of Mean | Mean difference | T P-Value
2% lidocaine | 3.300 1.197 0.155 0.200 0.907 | 0.366
4% articaine 3.100 1.217 0.157

Discussion

In irreversible pulpitis, breakdown of damaged
cell membranes and release of arachidonic acid
(AA) occurs. This AA is acted on by
cycloxygenase (COX) enzyme and gets
converted into 20-carbon chain molecules called
eicosanoids. These are converted by cell-specific
isomerases and synthases to produce five
biologically active PGs: PGD2, PGE2, PGF2a,
prostacyclin (PGI2), and thromboxane A2
(TxA2). These PGs sensitize nerve endings to
bradykinins and histamines and cause the
allodynia and hyperalgesia associated with
inflammation [10].

Several hypothesis for incomplete anesthesia in
the patients with irreversible pulpitis are: lon
trapping of local anesthesia molecule due to
lower pH, altered membrane excitability of
peripheral nociceptor, altered activity of the
tetrodotoxin-resistant, class of sodium channels,
increase expression of sodium channels in pulps
diagnosed with irreversible pulpitis, epinephrine

containing local anesthetics with their associated
lowered pH, are thought to be associated with
injection discomfort [3].

In this present study, without premedication
success rate of anesthesia was 80% with 4%
articaine and 35% with lidocaine in maxillary
infiltration p=0.01 (Table - 1c).

In both the groups, success rate of anesthesia was
greater with premedication with aceclofenac (100
mg) and ibuprofen (600 mg). Success rate of
anesthesia in 2% lidocaine group was 90% with
aceclofenac 100 mg, 85% with ibuprofen (Table
- 1a). In articaine group success rate of
anaesthesia was 100% with both the
premedications (aceclofenac (100 mg) and
ibuprofen (600 mg). There was no statistically
significant difference in success rate of
anaesthesia with aceclofenac 100 mg and
ibuprofen 600mg in both the groups.(p=0.001)
(Table - 1a) (p=0.014) (Table - 1b )
respectively.
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Similar studies were done by L Dou, et al. [11],
Parirokh, et al. [12], Ramchandran, et al. [13] and
Joseph Paul, et al. [9]. Results of their studies
showed that success rate of anaesthesia were
100%, when articaine was given with
premedication.

Time taken for onset of anaesthesia with 4%
articaine was 3.0 min, when compared to 2%
lidocaine was 3.3 min. (p>0.05) (Table - 2).

Oliveira, et al. in their study compared the onset
of anesthesia between 4% articaine and 2%
lidocaine with  1:100,000 epinephrine in
maxillary infiltration anesthesia. Onset of
anesthesia with 4% articaine was 1.0 minute and
with 2% lidocaine was 3.0 minutes.

Conclusion

It can be concluded that premedication with
ibuprofen (600 mg) and aceclofenac (100 mg)
resulted in significant increase in onset of action
for both the anaesthetic agents. There was no
significant difference in the time of onset of
anaesthesia between the two local anaesthetic
solutions.
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