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Article Type: Clinical Trial  Introduction: This study aimed to determine the success rate of the combination of buccal infiltration (BI) and 

inferior alveolar nerve block (IANB) injections in irreversible pulpitis in mandibular molars after premedication 
with ibuprofen. Materials and Methods: From 132 patients participated in the study, 120 patients were 
included. One hour before root canal treatment, patients with mandibular molars with symptomatic irreversible 
pulpitis received either a 600 mg ibuprofen capsule or a placebo. All patients received 2% lidocaine with 1:80000 
epinephrine and 4% articaine with 1:100000 epinephrine for IANB and BI, respectively. Patients’ pain was 
evaluated using the Heft-Parker visual analog scale during the preparation of access cavity, exposure of pulp, 
and instrumentation of root canal. The success of anesthesia was defined as the absence of pain or mild pain. 
The Chi-square and t-test were employed for data analysis. Results: The difference between patient age and 
gender in the two groups was not significant (P>0.05). The anesthesia success rate was 85% in the premedicated 
and 70% in the placebo group, with statistically significant results (P=0.049). Conclusion: Based on this triple-
blinded randomized clinical study, mandibular molars with irreversible pulpitis were not thoroughly 
anesthetized by a combination of IANB+BI after premedication with ibuprofen (600 mg), even though 
anesthesia success was improved significantly by ibuprofen premedication. 
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Introduction 

ince patient comfort is of great importance to all patients and 
dental practitioners, numerous investigations have focused 

on improving anesthesia success rates during and after 
endodontic treatment [1-5]. Mandibular posterior teeth are 
commonly known to be extremely challenging to anesthetize, 
especially if they have irreversible pulpitis [6-9].  

Systematic reviews and meta-analyses have reported that 
mandibular posterior tooth anesthesia is improved 
significantly by employing inferior alveolar nerve block 
(IANB) with lidocaine and 1:100000 epinephrine in 
combination with a 4% articaine and 1:100000 epinephrine 
buccal injection [10-12].  

In addition to using different techniques and anesthetic 
solutions to improve anesthetic success, premedication with 
nonsteroidal anti-inflammatory drugs (NSAIDs) such as 
ibuprofen has also been extensively evaluated [13-16] .    

Administering local anesthesia after the use of an NSAID 
has been reported to have no significant effect on anesthetic 
success by some studies [14, 17-19], while others have shown 
significantly higher success rates for IAN blocks following 
premedication [13, 20-24]. Premedication with NSAIDs has 
been found to increase the efficacy of IANB in a systematic 
review and meta-analysis on 19 articles [25]. Also, a recent 
systematic review examined 35 studies on how IANB success 
in treatment of irreversible pulpitis is affected by 
premedication. This study expressed the need for further 
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supporting research to clarify the finding that some 
medications are relatively effective in this regard [15]. 

Premedication with ibuprofen has been more widely studied 
than premedication with other NSAIDs. Recently, Karapinar-
Kazandag et al. [15] have found a preference for this drug, 
administered alone or compared with other drugs, in their 
systematic review. 

Despite the greater attention ibuprofen has received, the 
effect on IANB block has been studied in other NSAIDs as well. 
Ketorolac is one of these drugs [15]. Two earlier investigations 
have pointed to meaningful improvement in anesthesia success 
rates of oral or parenteral ketorolac premedication in 
mandibular teeth with irreversible pulpitis in combination with 
anesthesia by IANB and articaine lingual and buccal infiltrations 
[13, 24]. However, several studies have found no meaningful 
difference between ketorolac and placebo [14, 26, 27].  

The anesthetic technique used in previous investigations on 
NSAID premedication was mostly IANB [20, 28].  

Therefore, the present study assessed the anesthetic efficacy 
of IANB with 2% lidocaine and 1:80000 epinephrine 
accompanied by a buccal injection of 4% articaine with 1: 100000 
epinephrine in mandibular molars with irreversible pulpitis with 
and without premedication with 600 mg ibuprofen. 

Materials and Methods 

This study was approved by the Ethics Committee of Kerman 
University of Medical Sciences in Iran (IR.KMU.REC.1395.13) 
and registered in the Iranian Registry of Clinical Trials (ID No. 
IRCT201611242016N7). The inclusion and exclusion criteria in 
this study are as follows: 

Inclusion criteria: Patients in need of root canal treatment 
for mandibular molars with symptomatic irreversible pulpitis 
(history of spontaneous pain or lingering pain) due to caries, 
aged 18 years or more, with no contraindications to taking 
either ibuprofen (no record of an allergic reaction to aspirin, 
NSAIDs, lidocaine, or articaine with epinephrine and those 
with nasal polyp, or a history of peptic ulcers, gastrointestinal 
(GI) bleeding, pregnancy, lactation, or renal or hepatic 
disease), with no history of GI disorders or ulcer and no severe 
systemic illness. 

Exclusion criteria: Patients with physical status according to 
The American Society of Anesthesiologists (ASA) ≥ 2, presence 
of periodontal ligament widening or radiolucency, no response 
to pulp sensibility tests, tenderness to percussion, or palpation, 
use of medications and analgesics within 24 h before the 
treatment, teeth with full crowns, and teeth that could not be 
retained due to restorative or periodontal reasons. 

To confirm the diagnosis of irreversible pulpitis, in addition 
to having a history of spontaneous pain, the mandibular molars 
were tested with a cold pulp test (Cool Spray, Aeronova GmbH 
& CO., Dresden, Germany). Irreversible pulpitis was confirmed 
by a prolonged response to the cold test.  

The sample size was calculated using data from a previous 
study [29]. It was calculated that a sample size of 50 patients in 
each group is required to detect a difference of 25% in the 
success rate of anesthesia between the two groups with a power 
of 80% and ɑ= 0.05. Considering a 20% dropout rate, 60 patients 
were the minimum sample size for each group.  Of the total of 
132 patients enrolled initially, 120 individuals were included in 
this prospective, randomized triple-blinded study (Figure 1). 
The patients were treated in Kerman Dental School Endodontic 
Department postgraduate clinic in Iran from September 2016 to 
April 2017. After a complete description of the nature of the 
study, the risks, and the possibility of discomfort, an informed 
consent was obtained from the each patient who agreed to 
participate in the study. Although the patients reported no 
spontaneous pain at the time of treatment, their response to the 
cold test was assessed using the Heft-Parker visual analog scale 
(VAS). Each patient received either a placebo or 600 mg of 
ibuprofen, provided in capsules of the same color and size. 
These were taken orally by the patients 1 h before commencing 
the access cavity preparation. The tablets were placed in two 
separate jars with different codes of 1 and 2. Only the 
pharmacist (AP) knew the content of the capsules with each 
code. Therefore, the capsules’ contents were known by neither 
the practitioner nor the patients. The patients were randomly 
assigned to two groups including 60 patients each, through the 
use of random digits. After deciding which number belonged 
to each capsule code, each number was written on opaque 
white paper. All pieces of paper were then folded and placed in 
a jar and were randomly selected by patients at the start of the 
treatment visit. The appropriate capsule was given to the 
patient based on the number.  

A topical anesthetic (20% Benzocaine; Premier, 
Philadelphia, PA, USA) was applied to the IANB injection site 
one h after the capsule was taken. One min later, the injection 
was administered using a side-loading cartridge syringe (Dena 
Instruments, Forgeman Instruments Co., Sialkot, Pakistan). The 
syringe was fitted with a 27-gauge 38-mm needle (Nik Rahnama 
Kar Co., Tehran, Iran). Based on the standard IANB method, to 
ensure negative blood aspiration, following needle insertion and 
bone contact, the needle was withdrawn 1–2 mm and aspiration 
was performed. For all patients, 1.8 mL of 2% lidocaine with 
1:80000 epinephrine (Darupakhsh, Tehran, Iran) was used for 
the IANB. The patients were asked about numbness of their lip  
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Figure 1. Consort flowchart 
 

5 min post-injection. Failure of the IANB was confirmed if the 
patient did not report numbness in the lip, and these patients were 
removed from the study. In case of positive response, after 
application of topical gel to the molar tooth’s buccal vestibule, 1.8 
mL of 4% articaine with 1:100000 epinephrine (Artinibsa, Inibsa, 
Barcelona, Spain) was injected as a BI injection. Access cavity 
preparation for endodontic treatment started after tooth isolation 
with a rubber dam 15 min after the IANB injection[29, 30].  

The patients used a VAS to rate their pain before the 
treatment, after the cold test before taking the premedication 
capsule, 1 h after taking the pill and following the second cold 
test, 15 min following IANB injection, during dentin cutting, 
after pulp exposure, and during root canal instrumentation. The 

pain ratings of no pain, mild pain, moderate pain, and severe 
pain were defined as 0 mm, between  0 mm and  54 mm, between 
54 mm and 114 mm, and above114 mm, respectively [29]. If the 
patients felt pain (more than 54 mm), it was assumed as the 
failure of anesthesia [29, 30].  

The supplementary anesthetic techniques of intra-pulpal 
and intra-ligamental injections were used in case of anesthesia 
failure. The patients were followed up for one week to ensure the 
absence of adverse effects. 

The student t and chi-square tests were utilized to analyze 
data. P<0.05 was considered significant. As the statistician was 
unaware of the groups’ premedication status, the study was a 
triple-blinded clinical trial. 

Assessed for eligibility (n=132)

Randomized (n=120)

Control group 
(n=60)

Analyzed=60

Premedicated group 
(n=60) 

Analyzed=60

Excluded because:
Systemic disorders=2
Under 18 years old=1

History of taking analgesic =2
Presence of periapical lesion=2

Teeth other than mandibular 1st and 2nd

molars=1
Other reasons=4
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Results 

From the total of 132 patients initially enrolled, twelve patients were 
excluded due to being younger than 18 years (1 patient), third molar 
teeth (1 patient), a history of taking analgesics in the past 24 h (2 
patients), detection of periapical radiolucency (2 patients), systemic 
disease (2 patients), and other reasons (4 patients). Overall, a total 
of 120 patients were included in this study.  

Up to one week following the treatment visit, no adverse 
events attributed to the anesthetic solutions or premedication 
with ibuprofen were reported. The difference between the 
groups was not significant in patients’ response to the cold test 
before taking either medication or placebo (P=0.86). 

Table 1 presents the mean age of the patients and their 
gender. The two groups showed no significant difference in age 
and gender (P=0.14, P=1.00, respectively). There was no 
significant difference between the reported baseline pain levels 
before taking the premedication capsules (P=0.37).  

The difference between the overall anesthesia success rates in 
the placebo and ibuprofen groups was statistically significant 
(70% and 85%, respectively) (P=0.049) (Table 2).  

None of the patients in either group had sensitivity to the 
cold test 15 min following IANB injection. There was no 
significant difference between the number of first and second 
mandibular molars in the groups (P=0.71). 

In a placebo group, a significantly higher number of failures 
to achieve adequate anesthesia were recorded in the pulp 
exposure stage of treatment (P=0.031) (Table 2).  

Discussion 

In this research, ibuprofen premedication significantly impacted 
the anesthesia success rate for mandibular molars with 
irreversible pulpitis when an IANB was administered using 2% 
lidocaine with 1:80000 epinephrine plus a buccal infiltration 
injection with 4% articaine and 1:100000 epinephrine.  

It has been claimed that asymptomatic irreversible pulpitis 
may have higher anesthesia success rate when a NSAID 
prescribed prior to the endodontic treatment because the 
medication may prevent formation of TTx-resistance sodium 

channels. However, in the symptomatic irreversible pulpitis the 
TTx-resistance sodium channels have already been formed and 
for that reason prescribing a NSAID has no significant impact 
on improving anesthesia success rate [31]. However, in this 
study, despite including teeth with symptomatic irreversible 
pulpitis, premedication with ibuprofen could significantly 
improve anesthesia success rate. Several variables may have the 
potential to influence the success rates of IANB. These include 
the anesthetic solution volume, the administered anesthetic 
drug, the state of the pulp, and taking an NSAID before 
administering the anesthetic [7, 16, 21, 24, 32-36]. 

Despite some arguments regarding the efficacy of 
premedication with an NSAID, results of two systematic reviews 
and meta-analyses revealed that premedication with an NSAID 
had a significant impact on anesthesia success for mandibular 
posterior teeth [20, 25, 37, 38].  

The present study results also showed that when lidocaine was 
used for IANB plus a buccal injection of articaine, premedication 
with 600 mg ibuprofen significantly improved anesthesia success 
in mandibular molars with irreversible pulpitis.  
In a recent systematic review and meta-analysis, the infiltration 
technique, both as a primary and supplementary injection given 
after primary IANB failure, has been found to increase the overall 
anesthesia efficacy [6]. Also, the results of another systematic review 
and meta-analysis by Corbella et al. [25] showed that 
administration of a supplementary buccal injection was marginally 
significant in improving the success rate of IANB. However, four 
other systematic reviews and meta-analyses have reported the 
significantly higher efficacy of using articaine as a supplementary 
buccal injection [10-12, 39].  

 
Table 1. Baseline information regarding the two study groups (n=60) 

Characteristic Placebo Premedication P-value 
Age 29.3 (±7.68) 31.56 (±9.18) 0.14 

Gender  

Male 24(40%) 24 (40%) 1.00 
Female 36(60%) 36(60%) 

Mandibular Molars 
First 29 27 0.71 
Second 31 33 
 

 

Table 2. Percent success rate at various stages during access cavity preparation and root canal instrumentation. 
Stage of  

treatment 
 

 
Significance    

Cold test 
(n) 

15 min 
(n) % 

Dentin cutting 
(n) % 

Pulp exposure 
(n)% 

Instrumentation 
(n) 

Final Success 
(n) 

PM* PL** PM PL PM PL PM PL PM PL PM PL 
<54 >54 <54 >54 100 

(60) 
100 
(60) 

90.00 
(54) 

91.66 
(55)  

85.00 
(51) 

75.00  
(45) 

85.00 
(51) 

70.00 
(42) 

85 
(51) 

70.00 
(42) 5 55 8 52 

P-value 0.86 1.00 0.752 0.031 0.029 0.049 
PM: Premedicated group; PL: Placebo group 
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The rationale of using an NSAID as a premedication is to 
decrease the level of inflammatory mediators and therefore 
increase anesthesia success [7, 15]. Two investigations 
conducted by Yadav et al. [24] and Akhlaghi et al. [13] reported 
that ketorolac premedication combined with buccal or lingual 
articaine infiltrations, respectively, yielded significantly higher 
success rates. However, the present study results showed a 
significant difference when ibuprofen was used for 
premedication (P<0.05). Ibuprofen is known to be a safer 
medication compared to ketorolac [40]. 

Therefore, it would be more reasonable to prescribe it as an 
NSAID for premedication to improve anesthesia success. It 
should be mentioned that not all NSAIDs will have the same 
effect on anesthesia success; for instance, ketorolac was 
significantly more effective in improving anesthesia success 
compared to diclofenac potassium when used as a 
premedication for teeth with irreversible pulpitis [22, 41]. 

There are some concerns regarding the possible adverse effects 
of articaine versus lidocaine when used as anesthetic agents in 
dentistry [42, 43]. However, no significant difference in adverse 
effects has been reported between the two anesthetics in two 
systematic reviews and meta-analyses [12, 39]. None of the 
patients reported adverse effects from the anesthetic agent or 
technique up to one week after the treatment in the present study. 

It has been reported that the gender of patients may have a 
significant impact on the anesthetic efficacy of articaine 
infiltration injections for first mandibular molars [30]. However, 
the present research found no significant difference between the 
numbers of female patients in the two groups. 

In previous studies, the use of the anesthetic solution for 
buccal infiltration in combination with IANB for anesthetizing 
mandibular molars has been performed either immediately 
following the IANB injection [13, 44] or as supplemental 
anesthesia in case adequate anesthesia was not achieved by the 
IANB [45-48]. Traditionally, lip numbness has been considered 
an indicator of a successful IANB injection. However, injecting an 
anesthetic solution as a buccal infiltration immediately following 
the IANB may make it difficult for the operator to confirm the 
success of the first injection, i.e., the IANB. A method to overcome 
this shortcoming is to wait for 5 min between the two injections 
to ensure the success of the IANB by asking the patients regarding 
their lip numbness and providing the second injection, i.e., the BI, 
after that [49]. In the present study, this method was used. Those 
patients who did not report numbness of the lip 5 min post- IANB 
were excluded from the study.  

Various doses of ibuprofen have been used as premedication, 
ranging between 300 to 800 mg [14, 16, 17, 19, 21, 23, 50]. A 

systematic review and meta-analysis reported that 600–800 mg 
ibuprofen dosage significantly impacted IANB [51]. Therefore, 
600 mg ibuprofen was used in the present study. The anesthesia 
success rate in mandibular molar with irreversible pulpitis has 
been found to be in the range of 14.8–88% [44, 52]. The 
ketorolac premedicated group in the studies reported by 
Akhlaghi et al. [13] and Yadav et al. [24] showed an 85% lower 
anesthesia rate of success than the premedication group in our 
study. The difference in anesthetic solutions used for the IANB 
and the inclusion criteria may be reasons for this difference.  

As discussed above, current methods of local anesthesia lead 
to much anesthesia failure in mandibular posterior teeth with 
irreversible pulpitis. The significant effect of the tooth type was 
reported by a study with a large sample size using articaine as a 
supplementary buccal injection in mandibular posterior teeth 
[46]. Therefore, to avoid bias, only the first and second 
mandibular molar were included in the present study. 

In summary, the present study results indicate that 100% 
anesthesia could not be achieved by premedication with ibuprofen 
and using a combination of IANB+buccal infiltration injections 
with 4% articaine and 1: 100000 epinephrine. However, 
premedication before these injections with 600 mg ibuprofen 
resulted in significant improvement in anesthesia success.  

Conclusion 

Mandibular molars with symptomatic irreversible pulpitis were 
not thoroughly anesthetized by a combination of IANB+BI after 
premedication with ibuprofen (600 mg), even though anesthesia 
success was improved significantly by ibuprofen premedication. 
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