
ABSTRACT:

Even today the ability to provide the patient with clinically adequate pain control with minimum systemic side 

effects is one of the major concerns all over the world. Lignocaine, the most commonly used local anesthetic 

agent in oral surgery due to its rapid onset & reasonably good potency, does not have adequate duration of 

action, unless used with Adrenaline, a drug known for its cardiovascular effects. This study was planned to 

compare 4% Articaine with Adrenaline and 2% Lignocaine with Adrenaline, in routine oral surgical 

procedures. The results were recorded for their efficacy and C V S action and statistically analyzed. Statistically 

significant differences  were observed in the mean duration of anesthetic effect, onset of anesthesia, and 

potency.
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Introduction:

Pain is one of the most commonly experienced 

symptoms in dentistry. It is often spoken of as a 

protective mechanism since it is usually manifested 

when an environmental change occurs that causes 

injury to responsive tissues.

For about a thousand years, people have been using 

various methods to create insensibility like 

electricity, refrigeration anaesthesia, pressure 

anaesthesia etc., in a painful area or to allow some 

form of surgical intervention. Since then, dentistry 

has been in the forefront in seeking to provide 

patients with pain free care. As effective as these 

drugs are, however, research has continued to seek 

safer and more effective local anesthetics.

The first substance that was used for this purpose 

was cocaine, as far back as in 1884. In 1903, Braun 

suggested using adrenaline as a “chemical 

tourniquet” to prolong the duration of local 

anesthetics.  In 1904 Einhorn synthesized procaine, 

an ether anesthesia. In the 1940 a new group of local 

anesthetic compounds, the amides, were 

introduced. The initial amide local anesthetic, 

lidocaine, was synthesized by the Swede chemist 

Nils Løfgren in 1943. Lidocaine revolutionized pain 

control in dentistry worldwide, as it was both more 

potent and less allergenic than procaine. In the 

succeeding years, other amide local anaesthetics 

(prilocaine in 1953 by Løfgren and Tegner, 

bupivacaine and mepivacaine in 1957 by A. F. 

Ekenstam, etidocaine in 1971 by Takman) were 

introduced. 

These researchers gave the dental practitioner a 

local anesthetic armamentarium which provided 

pulpal anesthesia for periods lasting from 20 

minutes (mepivacaine) to as long as three hours 

(bupivacaine and etidocaine with adrenaline). In 

addition, these popular drugs  proved to be more 

rapid acting than the older ester-type drugs and, at 

least from the perspective of allergenicity, safer. 

In 1969, Rusching et al. prepared a new drug, 

articaine. It differed from the previous amide local 

anesthetics in that it was derived from thiophene, 

and because of that contained a thiophene ring in its 

molecule instead of the usual benzene ring, which 

increases its liposolubility, and is the only widely 
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used amide local anesthetic that also contains an 

ester group.

It has fast onset of action, excellent quality of 

anaesthesia, low degree of toxicity, satisfactory 

duration of action are responsible for its wide use.

The present study compares the anesthetic efficacy 

of 4% articaine versus 2% lidocaine, both with 

epinephrine 1:100,000 in routine oral surgical 

procedures.

Methods:

The study was carried out in the Department of Oral 

and Maxillofacial Surgery of Ahmedabad Dental 

College and Hospital, Gandhinagar. Purpose of study 

was to compare a) Efficacy (Onset, Depth and 

Duration of action) and b) Cardiovascular stability 

(Blood pressure and Pulse) after administration of 

4% articaine and 2% lignocaine hydrochloride, both 

with adrenaline (1:1,00,000). 

All patients attending the OPD of Department of Oral 

and Maxillofacial Surgery from 2010 - 2011 were 

considered for the study. All the patients were 

explained about the procedure and prior due 

consent was taken. All potential participants were 

explained the need and design of study, about the 

drug, and about its advantages and disadvantages. 

Routine laboratory investigations were carried out.  

Inclusion criteria was a Physically fit (ASA class I)  

patients (more than 15 years of age) of either sex 

indicated for extractions (Surgical / Closed method) 

of teeth requiring Inferior alveolar nerve block were 

included in the study.  Patients giving history of 

allergies to local anesthetic agents and known 

cardiovascular problems were excluded from study. 

Cases with acute infection in orofacial area were not 

considered.  Investigation was carried out as an 

open clinical trial. All potential participants were 

explained the need and design of study and the new 

drug; and about its advantages and disadvantages. 

Based on inclusion and exclusion criteria 

190 individuals became part of this study. Informed 

written consent was taken from all agreed patients. 

This was a double blind study neither the surgeon 

nor the patients were aware of the local anesthetic 

being tested. All surgeries and postoperative 

c o n t ro l s  we re  p e r fo r m e d  by  t h e  s a m e  

surgeon.

Patients were divided into two groups: Group I (4% 

Articaine + Adrenaline) and Group II (2% 

Lignocaine + Adrenaline). The potential candidates 

were tested for allergy. 

A 1.5ml of anesthetic solution was injected in 60 

seconds for inferior alveolar nerve block, while 

another 0.5ml was used for Long Buccal nerve 

anesthesia. Total 2.0ml of anesthetic solution was 

injected for nerve blocks.Numbness, was recorded 

as a subjective sensation of lip paresthesia, and 

reported on questioning. Presence of pain was 

determined by using 0.8 mm sterile injection needle 

prick applied to attached gingiva, in standard 

manner. Onset of anesthesia was defined as the time 

required from the end of the injection to the time 

point when pain to pinprick was abolished and 

numbness was positive. Duration of anesthesia was 

measured from the time subjective symptom 

(Numbness) was positive till the pain in the surgical 

area was felt. Exodontia procedures were carried 

out in standardized manner. The depth of 

anesthesia was determined by numerical rating 

pain scale while the procedure was being carried 

out. Duration of surgery was also recorded to assess 

if the duration of anesthetic is sufficient for minor 

oral procedures. Side effects to the anesthetic (if 

any) were noted. Blood pressure and pulse rate was 

checked and recorded, prior to injection and again 

at 10, 30 and 60 minutes interval after local 

anesthesia administration, by trained staff nurse. All 

patients were provided with analgesic medication 

and instructed to take medication only when they 

felt it necessary for pain control. Time for 

requirement of analgesic was noted by patient and 

reported the next day. Patients who failed to report 

the next day were omitted from the study .Of the 

remaining 190 patients, 100 cases were of group I 

and 90 cases of group II. Age, sex, and preanesthesia 

pulse and blood pressure were compared 

statistically to know the homogeneity of the two 

groups. Intra and post treatment changes in B.P and 

pulse pressure from baseline to different time 

intervals were noted and analyzed by paired t-test 

(Intra group). P<0.05 is considered significant 

difference.

Results:
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1) Efficacy of local anesthesia:

Difference between onsets of action of two drugs was statistically significant with articaine faster by few 

seconds.(Table I)

The difference in mean duration of action (time in minutes) was statistically significant. Articaine has 

longer duration of action than Lidocaine. (Table II).

 Group I Group II P value 

Onset (second) 64.99 

(40s – 113s) 

130.07 

(65s – 203s) 

< 0.001 

Statistically 

significant 

 Independent Samples Test,  P < 0.05

Table I: Time of Onset of  Anesthesia :

Table II: Duration of anesthetic effect :

 Group I Group II P value 

Duration of 

anesthesia (minute) 

185.05 

(120mn-270mn) 

146.94 

(90mn-270mn) 

< 0.001 

Statistically  

significant 

 Independent Samples Test,  P < 0.05

Table III: Depth of anesthesia (Checked by Numeric Rating pain Scale)

Depth of anesthesia Group I Group II P value 

none 16 (16%) 3 (3.3%)  

< 0.001 

Statistically  

significant 

mild 83 (83%) 40 (44.4%) 

moderate 1 (1%) 46 (51.1%) 

severe 0 (0%) 1  (1.1%) 

 Chi-Square Tests, P < 0.05

Subjective intra operative pain scoring by the 

patients showed statistically significant 

difference between the two anesthetic 

solutions, In group-II out of 90 patients 3 

patients scored none, 40 patients scored mild, 

46 patients scored moderate, and 1 patients 

scored severe, where as in group-I out of 100 

patients 16 patients score mild, 83 patients 

scored mild, and only 1 patient scored 

moderate. No patients in group-I scored 

severe. (P < 0.001) (Table III).
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2) Cardiovascular stability (Blood pressure and 

Pulse rate):

Since by end of an hour the cardiovascular 

parameters were same as pre anesthesia they 

have been omitted from the analysis.

Systolic and diastolic blood pressures were 

analyzed separately and compared within the 

group.

Group I patients did not show statistically 

significant changes in blood pressure.(Table 

IV) 

MAHARAJA KRISHNAKUMARSINHJI BHAVNAGAR UNIVERSITY Vol. 4  Issue-1  January 2014

Source of Support : 

Conflict of Interest : 

Date of Submission :

Review Completed :

NIL

NOT DECLARED

05-02-2013

06-02-2013

Table IV: Changes in Systolic and Diastolic Blood pressure :

Changes in 

Systolic blood pressure 

Group I 

mean 

p-value Group II 

mean 

p- value 

Pre-anesthesia  

with 10 min. post-anesthesia 

119.52 

120.03 

0.332 

Not 

significant 

121.62 

121.90 

0.648 

Not 

significant 

Pre-anesthesia  

with 20 min. post-anesthesia 

119.52 

119.65 

0.886 

Not 

significant 

121.62 

121.39 

0.724 

Not 

significant 

Pre-anesthesia  

with 30 min. post-anesthesia 

119.52 

120.04 

0.572 

Not 

significant 

121.62 

121.53 

0.893 

Not 

significant 

 

Changes in 

Diastolic blood pressure 

Group I 

mean 

p-value Group II 

mean 

p- value 

Pre-anesthesia  

with 10 min. post-anesthesia 

77.18 

77.52 

0.495 

Not 

significant 

78.81 

78.73 

 

0.842 

Not 

significant 

Pre-anesthesia  

with 20 min. post-anesthesia 

77.18 

77.70 

0.305 

Not 

significant 

78.81 

78.21 

0.186 

Not 

significant 

Pre-anesthesia  

with 30 min. post-anesthesia 

77.18 

77.39 

0.723 

Not 

significant 

78.81 

78.31 

0.274 

Not 

significant 

 
Paired Samples Test,  P < 0.05
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Group I patients did not show any statistically 

significant changes in Pulse rate. While in 

group II patients, increased pulse rate after 30 

minutes were found to be statistically 

significant, though it did not cause clinically 

appreciable symptoms. (Table V).

pulse Group I 

mean 

p-value Group II 

mean 

p- value 

Pre-anesthesia  

with 10 min. post-anesthesia 

76.37 

76.68 

0.482 

Not 

significant 

76.64 

76.09 

 

0.332 

Not 

significant 

Pre-anesthesia  

with 20 min. post-anesthesia 

76.37 

76.95 

0.676 

Not 

significant 

76.64 

75.76 

 

0.064 

Not 

significant 

Pre-anesthesia  

with 30 min. post-anesthesia 

76.37 

75.63 

0.115 

Not 

significant 

76.64 

75.12 

 

 

0.009 

Statistical 

significant 

 

Table V: Changes in Pulse rate :

3) Side effects:

Side effects like headache, dizziness and 
nausea seen after administration of Articaine, 
which gradually resolved within 10 minutes 
without any medication.

Discussion :

 The diversity of anesthetic substances currently 
available on the market requires dental 
professionals to assess both the pharmacokinetic 
and clinical characteristics of each drug solution, in 
adaptation to the needs of each individual dental 
intervention. When comparing articaine to 
lidocaine, articaine has thiophenic ring and the 
presence of an additional ester ring, provides 
articaine with increased liposolubility and intrinsic 
potency, as well as greater plasma protein binding 
versus other commonly used local anesthetic such 

[1]
as prilocaine or mepivacaine . These differential 
characteristics are in turn clinically reflected by a 
shorter onset and increased duration of anesthesia, 

as well as superior bony tissue diffusion.

Onset time for both anesthetic substances were 
shorter than reported by other authors. This may be 
because we measured onset time from the moment 
of needle withdrawal from the patient soft tissues, 
while in contrast other investigators such as Cowan 
[2]

, in a comparative study of 4% carticaine (the early 
name used for articaine) and the rest of amide local 
anesthetics, recorded onset time from the moment 
of needle insertion and injection of the anesthetic. 

[3].According to other authors such as Malamed et al  
the onset time of 4% articaine in mandibular block 

[4]is 2-2.30 minutes, while Berini and Gay-Escoda , 
reported a onset of 2 minutes. In the case of 
lidocaine, both authors referred onset time in the 
range of 2-3 minutes. In our experience the onset 
time of 4% articaine was 1.05 minutes, versus 2.07 
minutes in the case of 2% lidocaine.

The duration of the effect of an anesthetic is 
proportional to its degree of protein binding. 
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However, the duration of the effect of the local 
anesthetic is also dependent on the injection site or 
concentration of vasoconstrictor present in the 
anesthetic solution, among other factors. Articaine 
presents one of the greatest protein binding 
percentages of all amide local anesthetics, 
comparable only to ultralong action substances 
such as bupivacaine, ropivacaine and etidocaine. In 
our study, the duration of articaine anesthetic agent 
varied from 120-270 minutes (2-2.30 hours, 
respectively). These values are comparable to those 

[4,5,6,7]reported in the literature  are significantly 
longer than in the case of lidocaine. Nevertheless, 
considering the mean duration of the surgical 
interventions in our study, the 166.04 minutes of 
soft tissue anesthesia afforded by lidocaine are 
more than enough for the surgical extraction of an 
impacted lower third molar.

Pain measurement is difficult to establish, because 
its perception and intensity are multifactorial, 

[8,9]
encompassing sensorial and affective factors . 
Although the NRS may show deficiencies regarding 
understanding (especially related to old age) and 
precision, it provides a validated and meaningful 
measure of anesthetic efficiency, being used for this 
purpose by many authors. In our cases, we find 
better pain relief when using 4% articaine then 2% 
lidocaine. These results are opposing to those 
obtained in other studies, which report no statistical 

[7,9]significant difference between the two agents .

Minor fluctuations in vital signs are common during 
administration of local anesthetic. There were no 
consistent changes in vital signs observed at one 
and five minutes after injection or at the end of the 
dental procedure. Transient increases and 
decreases in blood pressure, heart rate and 
respiratory rate were observed, but they were not 
clinically significant, and neither were the changes 
statistically significant between treatment groups. 
Anxiety regarding the injection itself or the 
impending dental procedure may contribute to 
transient alterations in vital signs.

Conclusion:

4% articaine was found to have a better anesthetic 
efficacy in terms of onset, duration and depth of 
anesthesia as compared to 2% lignocaine during 
routine oral surgical procedures. Cardiovascular 
parameters showed no significant changes in both 

groups. 

Further researches with larger samples and double 
blinded studies are required to demonstrate a 
statistically significant difference between both the 
local anesthetics to develop newer anesthetic 
protocol.
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