
Comparison of Success of Buccal Infiltration Versus
Intraligamentary Local Anesthetic Techniques in Mandibular
First Molar with Irreversible Pulpitis

INTRODUCTION

atients that are suffering from symptomatic irreversible
pulpitis have to undergo conventional root canal
treatment. This condition is associated with central

sensitization  and peripheral sensitization which results in
a reduction in threshold and an increase in responsiveness
of the peripheral ends of nociceptors.1,2 This increased pain
response results in difficulty in achieving the cessation of
pain, especially when neurogenic inflammatory mediators
have produced morphogentic modification in neurons, causing
resistance of the nerve fibres to the anaesthetic.1,2,3 This
condition poses a challenge for dental health care provider
to achieve optimum analgesia during procedure.1

For conventional root canal treatment (RCT) in
mandibular teeth, Inferior alveolar nerve block (IANB) is
the conventional method for achieving effective localized

analgesia. Unfortunately, this technique has poor success
rate in irreversible pulpitis. Studies by Fowler et al and
Kanna et al reported only 28% and 45.1% success rate after
initial IANB using 2% Lidocaine with 1:1,00,000 epinephrine
respectively.4,5,6 Recognizing the importance of providing
local anesthesia for patients undergoing dental procedures,
clinicians use other methods to increase the effectiveness of
anesthesia.4,5,8 They often administer local anesthesia (L.A)
through supplementary techniques at different sites than
primary IANB. These techniques target the nerve endings
and nociceptors instead of blocking the inferior alveolar
nerve trunk.4

The Buccal Infiltration (B.I) and Intraligamentary
injections (I.L) are the most commonly used supplementary
local anesthetic techniques due to their immediate onset and
easier techniques.4,5 Recent literature reported that B.I with
4 % articaine is significantly superior to other supplementary
techniques (P= 0.001). On the other hand, with 2 % Lidocaine
intraligamentary injections, a success rate of 50% was
reported by Kanna et al and 56% by Nusstein, with using
more precised computer controlled administration in

1. FCPS Resident, Department of Operative Dentistry, Fatima Memorial Hospital.
2. Associate Professor, Department of Operative Dentistry, Fatima Memorial Hospital.
Corresponding author: “Dr. Muhammad Haris Naeem”
< dr.harisqureshi@hotmail.com >

166

P

JPDA Vol. 28 No. 04 Oct-Dec 2019

ORIGINAL ARTICLE

OBJECTIVE: Supplementary local anesthetic techniques (Buccal Infiltration and Intraligamentary Injections) are used to
achieve adequate pulpal anesthesia by supplementing the initial Inferior Alveolar Nerve Block (IANB). There was no study
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in patients with irreversible pulpitis.
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RESULTS: The results of the present study showed significant difference between success rate of Buccal Infiltration (34.1%)
and intraligamentary anesthetic technique (65.9%) with 2% Lidocaine.(p-value = 0.039).
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irreversible pulpitis.4,5 This evidence shows that B.I with
4% articaine should be the first choice of supplementary
local anesthetic technique in irreversible pulpitis. However,
4% articaine is not available in Pakistan and 2% Lidocaine
is the most commonly used local anesthetic agent.5 Ashraf
et al reported lower success rate of B.I with Lidocaine (29%)
as compared to Articaine (success rate of 71%) with
significant difference (P value <0.001).9 There is no
comparison found in local and international literature
regarding the success of I.L versus B.I with 2% Lidocaine.

In light of this literature gap, it was found to be useful
to know whether one should use B.I or I.L with 2% Lidocaine
in irreversible pulpitis. This study had, therefore, been
planned to compare B.I and I.L anesthetic techniques in a
scientific way. The results of this study would add to the
literature regarding better supplementary L.A technique in
the management of primary IANB failure in mandibular 1st
molar with irreversible pulpitis.

METHODOLOGY

This randomized control trial was conducted in the
Department of Operative Dentistry, at Fatima Memoial
Hospital, Lahore from August 2017 to June 2018. Sample
size of 82 cases (irreversible pulpitis and failed initial IANB)
was calculated with 80% power of test, 5% level of
significance, P1 (for I.L) was 56% and P2 (for B.I) was
29%. A total of 142 patients of age range of 18-30 years
presented with irreversible pulpitis were considered for this
study. After administering initial IANB and confirming soft
tissue anesthesia, pulpal anesthesia was evaluated using EPT.
Heft Parker Visual Analogue Scale (HP-VAS) was used to
grade the pain. It is a 170 mm long scale used to grade the
pain response into a series of values that corresponds to no
pain, mild, moderate and severe pain. An absent to mild pain
(< 54 mm in HP-VAS) to EPT upto the reading of 80 was
considered as successful pulpal anesthesia. In case of
ineffective pulpal anesthesia, patients were included in the
study and randomly allocated into one of the two groups
through lottery method. The supplemental L.A (B.I in group
A and I.L in group B) was administered by the researcher
without informing the patients. After five minutes, pulpal
anesthesia was again checked with EPT and pain response
was graded using HP-VAS. An absent or mild pain (< 54
mm in HP-VAS) to EPT upto the reading of 80 was considered
as successful pulpal anesthesia. All the data was recorded
in a specially designed proforma. The outcome variable i.e.
success rate for each of the anesthetic technique was calculated
as percentage of successful anesthesia.

The data was entered and analyzed in the SPSS-20. For
descriptive analysis, mean and standard deviation was

reported for age. Percentage for male and female participants
was presented for gender distribution. The success rate for
I.L and B.I was determined by calculating the percentages
of successful anesthesia. A chi-square test was used to
determine the significance of the difference between the
success of these two supplemental techniques. A P value of
0.05 or less was taken as significant. Data was stratified for
age, gender and pain score to address the effect modifiers.
Post stratification chi-square was applied with p value <0.05
considered as significant.

RESULTS

This single blinded randomized control trial was
conducted on 142 patients with irreversible pulpitis in
mandibular 1st molar. These included 77 female patients and
65 males with age range from 18-30. There were 46 (32.4%)
participants in age range 18-22, 63 (44.4%) in age range
23-26 and 33 (23.4%) in age range 27-30 years. Mean age
of the patients was 24 years and 9 months with S.D 3.556.

These patients were administered IANB with 2%
Lidocaine with 1:100,000 epinephrine. Table 1 shows the
pain response to EPT after administration IANB. Frequency

of absent and mild pain shows the anesthetic success of
pulpal anesthesia after IANB. The frequency of successful
anesthesia was 42.2% (60 patients out of total 142) with a
failure rate of 57.8% (82/142). These 82 patients were
considered eligible to be included in this study.
When success of IANB was compared among male and
female genders, no statistically significant difference was
found (p= 0.101). 33 female patients (42.85%) and 27 male
patients (40.53%) achieved successful pulpal anesthesia after
primary IANB.

82 patients who failed to achieve pulpal anesthesia, were
included in this study and randomly divided into two groups
of 41 each, to receive either Buccal Infiltration (Group A)
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Table 1: Frequency of Pain Responses To EPT After Initial IANB
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Pain
Responses

Frequency Percentage Anesthetic
Success

Absent

Mild pain

Moderate

Severe

34

26

54

28

23.9

18.3

38.0

19.75

YES

NO

57.75%

n = 82

42.25%

n = 60



or Intraligamentary injection (Group B). Both groups had
22 female patients and 19 male patients. Table 2 shows the
age distribution of patients in Group A and B. There was no
significant difference among two groups on the basis of age
distribution (P= 0.666)

When pulpal anesthetic success rate by B.I and I.L were
compared,  I.L injection performed significantly better
(success rate is 65.9%) than B.I (success rate is 34.1%)
(Table 3) . There was a statistically significant difference
found between these two techniques (P=0.039).
When the frequency of success of IL and BI were compared
among males and females (Table 4), females have better
success rate for BI (45.5%) than males (21.1%) with

statistically significant difference (p<0.05). Males performed
better with I.L technique with a success rate of 73.6% as
compared to 59.1% in buccal infiltration (p>0.05).
 When these two techniques were compared among
different age groups, in younger age group (18-22 years),
both IL and BI have similar success rate (53.3% and 53.8%

respectively) with no significant difference (p= 0.820).
23-26 years old patients reported decreased success rate of
BI (23.8%) and increased success rate with IL (76.5%) with
significant difference (p= 0.008). Similar results were found
in 27-30 years old patients, with success rate of BI (28.6%)
is less than IL (66.7%) with no significant difference
(p= 0.266).

DISCUSSION

This present study aimed at determining the better
anesthetic technique out of buccal infiltration and
intraligamentary injections, with 2% Lidocaine with
1:100,000epinephrine, in terms of success rate. Both these
techniques were administered in patients who failed to
achieve adequate pulpal anesthesia with conventional IANB
in mandibular 1st molar with irreversible pulpitis.

 IANB was administered to achieve adequate pulpal
anesthesia which was confirmed by EPT (An absent response
to mild pain upto the reading of 80 was considered as
successful anesthesia). IANB was assessed to be successful
in 60 patients (success rate: 42.3%). 82 patients (57.7%)
failed to achieve adequate pulpal anesthesia with conventional
IANB. These results are similar to Kanna et al who reported
success rate of 45.1% in 182 subjects.5 Similarly, Toratamano10

also reported 45% success rate of IANB with 2% Lidocaine
which is less than that achieved with 4% articaine (65%).
Claffey et al11 reported a lower success rate of IANB in 70
subjects with 2% lidocaine (23%), as well as 4% articaine
(24%). Similar to Claffey, Simpson et al12 reported 24%
success rate of  IANB with 3.6 mL of 2% lidocaine with
1:100,000 epinephrine in mandibular molars that were not
pretreated with anti-inflammatory medicines. Success rate
was increased to 32% after the administration of anti-
inflammatory drug. Oleson et al confirmed better success
rate of IANB with preoperatively administered ibuprofen
(41%) than placebo (35%).13 The difference between these
success rates with the current study is may be due to difference
in individual diagnosis as well as racial differences.

When success rates of these two techniques were
compared, intraligamentary injection (65.9%) was
significantly better than buccal infiltration (34.1%). When
this success rate was compared among female and male
patients, buccal infiltration was more successful in females
(45.5%) than in males (21.1%) with statistically significant
difference (p<0.05). On the other hand, intraligamentary
injection performed well with both males (73.6%) and
females (59.1%) with insignificant difference.
The results of this study were comparable to the study
conducted by Walton and Abbot.14 These authors conducted
their study in 120 patients and reported success rate of 92%
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Table 2: Age Distribution in Supplemental L.A Groups

Table 3: Comparison of Frequency of Successful
Anesthesia among Two Groups

Table 4: Frequency of Successful Supplemental
Techniques in Males and Females



after primary and repeat intraligamentary injections. Smith
et al noted the similar success rate (93%).15 Lin et al conducted
a study on 151 patients with irreversible pulpitis to evaluate
the anesthetic efficacy of IL. IL anaesthesia was found to
be successful in 92.1% of the teeth.16 The success rates
reported by these studies were better than the current study
(73.6%). This may be due to the fact that these past studies
were conducted in asymptomatic irreversible pulpitis, contrary
with the current study which included only symptomatic
irreversible pulpitis patients.

Nusstein et al reported a lower success rate (56%) in
mandibular teeth with irreversible pulpitis when 2% lidocaine
with 1:100,000 epinephrine was administered as an
intraligamentary injection by computerized delivery system.18

Similar study was conducted by Bonar et al to compare the
anesthetic efficacy of I.L with 2% Lidocaine and 4 % articaine
using computer controlled administration.17 These authors
reported lower success rates with both articaine (32%) and
lidocaine (30%).17 These success rates are less than the
current study, which may be due to the difference in
individuals' diagnosis as well as in the volume of anesthetic
solution used. Also the use of computer-controlled
administration may be responsible for this low success rates,
and more clinical studies are required to probe it.
The use of buccal infiltration technique with 4% articaine
as a supplementary local anesthesia has been reported in
several studies to be an effective method to achieve adequate
pulpal anesthesia. Kanna et al compared IL, Intraosseous
injection with 2% Lidocaine and B.I with 4% articaine to
determine the better supplementary anesthetic technique.
He reported that B.I with 4% articaine is the most effective
supplementary technique with a success rate of 84%.5 Ashraf
et al also reported similar success rate of BI with 4% articaine
(71%), which is significantly different from that of 2%
Lidocaine (29%).9 Aggarwal et al reported 47% success rate
of B.I with 2% lidocaine, which is less than that of 4%
articaine (67%) in mandibular molars with irreversible
pulpitis.19 The better performance of 4% articaine can be
attributed to its increased lipophilicity. Although, it is an
effective method of achieving anesthesia, it can't be used in
our setting because of the unavailability of 4% articaine in
Pakistan. With 2% Lidocaine, BI is not as effective as with
articaine as reported by Ashraf, Aggarwal. These success
rates of 29% and 47% are comparable to the current study
(34.1%).

An important observation is made in this study that BI
was more successful in females (45.5%) than in males
(21.1%) with a statistically significant difference (p<0.05).
This may be due to the thinner cortical plates and less dense
bone quality that make the diffusion of local anesthetic
solution easier in females.

To the best of our knowledge, comparison of Buccal
Infiltration and intraligamentary injection with 2% Lidocaine
in mandibular teeth with irreversible pulpitis was done in
this study for the first time in Pakistan. It would be beneficial
to conduct similar studies on teeth with irreversible pulpitis.
Our higher chance of success rate of intraligamentary injection
than buccal infiltration with 2% lidocaine, according to our
logistic regression analysis, would provide dentists and
patients with better anesthesia choices if future studies
confirm such findings.

CONCLUSION

This study concluded that intraligamentary injection is
better supplementary local anesthetic technique than buccal
infiltration in mandibular 1st molar with irreversible pulpitis.
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