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Abstract
We compared the anesthetic efficacy of inferior alveolar
nerve blocks (IANBs) with that of buccal infiltrations
(BIs) in mandibular first molars. Using a crossover design, all subjects received a standard IANB or a BI of 1.7
mL of 4% articaine with 1:100,000 adrenaline (Septanest; Septodont, Saint-Maru-des-Fosses, France) on two
appointments separated by at least 1 week. Pulpal
anesthesia was determined by using an electric pulp
tester. Electric pulp testing was repeated at 5, 8, 11, 15,
20, 25, and 30 minutes after the injections. Anesthesia
was considered successful if the subject did not respond
to the maximum output of the pulp tester at two or
more consecutive time points. Fifty-four percent of the
BI and 43% of the IANB were successful; the difference
was not significant (p ⫽ 0.34). The onset of pulpal
anesthesia was significantly faster with BI (p ⫽ 0.03).
In conclusion, BI with 4% articaine for mandibular first
molars can be a useful alternative for clinicians because
compared with IANB it has a faster onset and a similar
success rate. (J Endod 2008;34:11–13)
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This study was approved by the Institutional Review Board of the Dental College,
Yonsei University, Seoul, Korea, and written informed consent was obtained from each
subject. Thirty-five volunteers (23 men and 12 women) between 22 and 32 years of age
were enrolled in this study. All subjects were in good health and were not taking any
medication that would alter pain perception. The test teeth chosen for the experiment
were mandibular first molars. Clinical examinations indicated that all the teeth were free
of caries, large restorations, and periodontal disease and that none had a history of
trauma or sensitivity.
Using a crossover design, all subjects received a standard IANB (10) or a BI of 1.7
mL of 4% articaine with 1:100,000 adrenaline (Septanest; Septodont, Saint-Maru-desFosses, France) on two appointments at least 1 week apart. The injection point in BI was
the mucobuccal fold adjacent to the mandibular first molar.
All anesthetic injections were administered by a single operator who was not
involved in assessing the outcome, and the order of the injection was randomized. The
injections were administered with a 27-G needle attached to a standard aspirating
syringe, and the anesthetic solution was deposited at a rate of 1.7 mL per 60 seconds.
Pulpal anesthesia was determined by using an electric pulp tester (Gentle-Pulse vitality
tester; Parkell Inc, Farmingdale, NY). Toothpaste was applied to the probe tip of a pulp
tester, and the tip was placed in the occlusal third of the buccal area of the tooth. The
power was increased slowly by turning the output control knob until the patient became
aware of the stimulus. The rate of increase was adjusted manually, and it took 20
seconds from 0 to 10 (max). To establish the baseline reading, the testing was also
performed before the injection. After the injection, a rubber dam was placed to facilitate
pulpal testing, which was then repeated at 5, 8, 11, 15, 20, 25, and 30 minutes. The
anesthesia was considered successful if the subject did not respond to the maximum
output of the pulp tester at two or more consecutive time points. In addition to the
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lthough the inferior alveolar nerve block (IANB) is the local anesthesia technique
of choice when treating mandibular molars, not all IANB injections result in successful pulpal anesthesia (1–3). Therefore, many studies have sought to improve the
success rate of IANB or to identify alternative methods of anesthesia (4 –7).
Buccal infiltration (BI) is usually avoided in the mandibular molar regions because the presence of dense cortical bone impedes adequate diffusion of the anesthetic
solution. Recently, Kanaa et al. (8) reported that mandibular BI is more effective with
4% articaine with 1:100,000 epinephrine than with 2% lidocaine with 1:100,000 epinephrine. That study reported a 64.5% success rate for BI with 4% articaine in the lower
first molar. In a separate investigation, Kanaa et al. (9) evaluated the anesthetic efficacy
of IANB with 2% lidocaine with 1:80,000 epinephrine; the percentage of subjects reporting no pulp sensation on maximal stimulation in the first molar did not exceed 60%
at any time period. Although it is inappropriate to compare the results of two independent investigations directly, these results show that BI can be as effective as IANB in
anesthetizing the pulp of mandibular first molars. However, neither study compared the
effectiveness of the two methods directly.
This study compared the pulpal anesthetic efficacy of IANB with that of BI using 4%
articaine in the mandibular first molars of adult volunteers.

Materials and Methods
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TABLE 1. Mean Onset Time of Pulpal Anesthesia and Percentage (%) of
Anesthetic Success for the Volunteer’s Mandibular First Molars
Mean onset time (min)
Anesthetic success† (%)

BI

IANB

p Value

6.6 ⫾ 2.9
54

9.7 ⫾ 6.3
43

0.03*
0.34

*Significantly different at p ⬍ 0.05.
†Anesthetic success: no response to the maximum output of the pulp tester on two or more consecutive
time points.

objective assessments of pulp anesthesia, each subject was also asked
whether his/her lip was numb.
Comparisons between IANB and BI for anesthetic success and the
incidence of pulpal anesthesia at specific time points were analyzed by
using a chi-square test. The onset of pulpal anesthesia was compared
with a Wilcoxon rank sum test. All statistical analyses were performed
on a personal computer using SPSS 12.0 software (SPSS Inc, Chicago, IL).

Results
All volunteers reported lip numbness after the BI, whereas four
subjects (11%) did not report significant lip numbness after the IANB.
These four subjects reported pulpal sensation on electric stimulation at
all time intervals.
The onset time of pulpal anesthesia ranged from 5 to 15 minutes
except in one subject who reported sensation on the electric pulp test
until 30 minutes after IANB. However, the anesthesia was determined to
be successful because the subject did not respond to pulp testing at 30
and 35 minutes. Five minutes was the most frequent onset time after BI,
whereas 8 minutes was most common after IANB. The mean onset time
of pulpal anesthesia (excluding failures) is shown in Table 1. The onset
of pulpal anesthesia was significantly faster with BI (p ⫽ 0.03). Figure
1 shows the incidence of pulpal anesthesia at each time interval after BI

and IANB. During the trial period, the differences were significant at 5
(p ⬍ 0.0001) and 8 minutes (p ⫽ 0.01). Anesthetic success occurred
in 54% after the BI compared with 43% after the IANB (Table 1).
However, this difference was not significant (p ⫽ 0.34).

Discussion
Although controlled comparisons of IANB (3, 6) have failed to
show any difference between articaine and lidocaine solutions, two
recent investigations (8, 11) found that articaine was significantly better
than lidocaine in producing pulpal anesthesia in the mandibular first
molars after BI. Therefore, we evaluated pulpal anesthesia using articaine for mandibular permanent first molar teeth.
Although the anesthetic success rate of BI in this study was lower
than the previous reports (8, 11, 12), we found that BI with 4% articaine
was as effective as IANB in anesthetizing the pulp of the mandibular first
molars. We are not sure why the success rates of articaine with BI and
IANB were similar. A possible mechanism of the articaine is that it has
better bone-penetration efficacy. Articaine contains a thiophene ring
instead of a benzene ring found in lidocaine (13), which may allow the
molecule to diffuse more readily. This speculation is corroborated by
the claims that articaine is able to diffuse through soft and hard tissues
more reliably than other local anesthetics and that maxillary buccal infiltration of articaine provides even a palatal soft-tissue anesthesia (14).
An IANB is not only more painful than BI (15, 16) but also has a
greater incidence of complications, such as trismus and hematoma
(17). Considering these disadvantages of IANB and our results, BI can
be a useful alternative to IANB in achieving pulpal anesthesia of a mandibular first molar.
It is difficult to explain the lower success rate in this study, but it
might be a race-specific effect. Kim et al. (18) observed 32 Korean adult
cadavers and found that there were four communication patterns between the mandibular nerve branches in 12 cases (37.5%). They sug-

Figure 1. Percentage of subjects reporting no sensation on maximum stimulation in first molars at the time intervals after buccal infiltration and inferior alveolar nerve
block.

12

Jung et al.

JOE — Volume 34, Number 1, January 2008

Clinical Research
gested that some of these connections were a possible cause of incomplete anesthesia during dental practice.
During the trial, four subjects did not experience profound lip
numbness after IANB. Because pulpal anesthesia was not observed at
any time interval in these patients, a lack of lip numbness seems to be a
useful indicator in determining the failure of pulpal anesthesia.
The onset time and duration of anesthesia are important considerations when clinicians choose an anesthetic method. Subjects with
anesthetic failure were excluded from the analysis of the onset times in
this study. Pulpal anesthesia occurred in less than 8 minutes in 84% of
the BI and 67% of the IANB cases, and the difference was significant.
Although our research protocol was not sensitive enough to measure the
onset time accurately, it would be possible to draw a conclusion from
this result that BI is better when a faster onset is required.
Although the trial period was not long enough to evaluate the
duration of anesthesia, it appeared that pulpal anesthesia with BI injections began to decline after 20 minutes, whereas it remained constant
for 30 minutes with IANB injections. Therefore, BI injections may not be
appropriate for procedures that take longer than 20 minutes. However,
if additional intrapulpal injections are performed, the pulp can be removed without difficulty in an emergency endodontic treatment on a
first molar.
There are some limitations to this study. Although all of the investigators assessing pulpal anesthesia were blinded to the injection procedure, this study was not designed as a double-blind trial. Because
most of the volunteers were graduate or undergraduate students at a
dental college and had clinical experience, it was not possible to blind
all of the subjects to the treatments given at any particular visit. Therefore, the results might be subject to a response bias. Another limitation
concerns the presence of normal pulp in the subjects participating in
this study. Local anesthetics are generally much less effective when
administered to patients with inflamed tissue. Hargreaves et al. (19)
suggested that the rate of failure of local anesthetic injections in patients
with irreversible pulpitis was eight times higher than in normal control
subjects. Therefore, it is unclear whether the same result would be
achieved in patients with irreversible pulpitis. However, no controlled
clinical study has shown the superiority of one technique over the other
in patients with irreversible pulpitis.
In conclusion, BI with 4% articaine for mandibular first molars
can be a useful alternative for clinicians because compared with IANB it
has a faster onset and a similar success rate.
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