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Resumo 
Introdução:  A extração de terceiros molares é um dos procedimentos cirúrgicos mais executados na odontologia 
e exige anestesia eficaz para controle adequado da dor. Entre os anestésicos locais utilizados, a articaína e a 
bupivacaína se destacam por suas diferenças no início de ação, duração e perfil analgésico. Comparar essas 
substâncias pode contribuir para a escolha do protocolo mais adequado em cirurgias orais. Objetivo: Este ensaio 
clínico randomizado do tipo boca dividida teve como objetivo comparar a eficácia anestésica da bupivacaína e da 
articaína em exodontias de terceiros molares. Material e método: Trinta e dois pacientes foram submetidos à 
extração dos quatro terceiros molares, após aprovação pelo Comitê de Ética em Pesquisa da Universidade Federal 
de Uberlândia. Cada paciente recebeu dois agentes anestésicos diferentes: um lado com bupivacaína a 0,5% 
associada à epinefrina (1:200.000) e o outro lado com articaína a 4% associada à epinefrina (1:100.000). A anestesia 
foi realizada com a administração de três tubetes por hemi-arco, visando a obtenção de analgesia nos terceiros 
molares superiores e inferiores. As variáveis analisadas incluíram a necessidade de suplementação anestésica, o 
tempo de latência e a duração da anestesia, bem como a intensidade da dor avaliada por meio da Escala Visual 
Analógica (EVA) durante e após o procedimento cirúrgico. Resultado: A articaína apresentou início de ação 
significativamente mais rápido e menor duração anestésica em comparação à bupivacaína (p < 0,05). Apesar disso, 
o número de tubetes suplementares necessários foi semelhante entre os grupos. Os pacientes relataram intensidade 
de dor pós-operatória significativamente maior no lado anestesiado com bupivacaína (p < 0,05). Conclusão: 
Conclui-se que a articaína proporciona início de ação mais rápido e melhor controle da dor intraoperatória, 
enquanto a bupivacaína oferece um efeito anestésico prolongado no pós-operatório. 
Descritores: Anestesia; controle da dor; terceiro molar; bupivacaína; articaína. 

Abstract 
Introduction: The extraction of third molars is one of the most frequently performed surgical procedures in 
dentistry and requires effective anesthesia for adequate pain control. Among the local anesthetics used, articaine 
and bupivacaine stand out for their differences in onset of action, duration, and analgesic profile. Comparing these 
agents may contribute to selecting the most appropriate protocol for oral surgeries.  Objective: This split-mouth 
randomized controlled trial aimed to compare the anesthetic effectiveness of Bupivacaine and Articaine in third 
molar extraction. Material and method: Thirty-two patients underwent extraction of all four third molars after 
approval by the Research Ethics Committee of the Federal University of Uberlândia. Each patient received two 
different anesthetic agents: one side with Bupivacaine 0.5% plus epinephrine (1:200,000) and the other with 4% 
Articaine plus epinephrine (1:100,000). Anesthesia was administered using three cartridges per hemi-arch to 
achieve analgesia in both upper and lower third molars. Variables analyzed included the need for anesthetic 
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supplementation, onset and duration of anesthesia, and pain intensity assessed with the Visual Analog Scale 
(VAS) during and after surgery. Result: Articaine showed a significantly faster onset and shorter duration of 
anesthesia compared to Bupivacaine (p < 0.05). Despite this, the number of supplementary anesthetic cartridges 
required was similar for both groups. Patients reported significantly higher postoperative pain on the side 
anesthetized with Bupivacaine (p < 0.05). Conclusion: In conclusion, Articaine provides quicker onset and better 
intraoperative pain control, while Bupivacaine offers a prolonged postoperative anesthetic effect. 

Descriptors: Anesthesia; pain management; third molar; bupivacaine; articaine. 

INTRODUCTION 

In a considerable portion of the population, the prospect of dental pain or the mere possibility of 
experiencing discomfort during a visit to the dental professional generates anxiety and fear in the 
patient, especially regarding procedures involving surgery1. One of the most commonly performed 
surgical procedures in dentistry is third molar extractions. This procedure is indicated due to the non-
occurrence or partial occurrence of third molar eruption, which sometimes makes it necessary to 
remove these teeth, in order to avoid the possibility of complications inherent to their permanence in 
the oral cavity, such as caries cavities, pulp pathologies, pericoronitis, and odontogenic infections2. 

Adequate pain management during tooth extraction not only provides benefits to the patient, 
reducing anxiety and improving pain, but also improves working conditions for the dentist3. 
Additionally, as it is a complex procedure, in many cases, techniques such as osteotomy and 
odontosection are required, which can increase surgical time and demand greater anesthetic 
supplementation4. In this scenario, in-depth investigation of anesthetic solutions is crucial, 
aiming to determine the most appropriate anesthetic for each specific case1. 

An effective anesthetic need to offer analgesia during surgery, cause minimal discomfort 
during administration, be safe for the patient, and eliminate the need for high doses5. Local 
anesthetics act by blocking sodium channels in neuronal membranes, inhibiting the generation 
and conduction of action potentials and, thus, interrupting the transmission of nerve signals 
responsible for the sensation of pain6. The main differences between local anesthetics used in 
dentistry is in their formulation, concentration, and vasoconstrictor effect, which impact the 
duration of action6. The choice of local anesthetic may depend on the severity of the dental 
procedure, the anticipated duration of the anesthetic effect, and individual patient characteristics, 
such as allergies and systemic conditions that contraindicate the use of some anesthetics7. 

Articaine is classified as an amide-type anesthetic and stands out for its remarkable effectiveness in 
providing rapid and efficient pain relief. Furthermore, articaine has been shown to provide an adequate 
duration of analgesia for carrying out dental procedures8. Its distinctive features include effective 
diffusion through bone trabeculae, which contributes to the distribution of the anesthetic in the target 
region6. In fact, a previous study demonstrated that articaine had a faster onset of analgesia and required 
fewer tubes to supplement analgesia when compared to lidocaine in third molar extraction surgeries9. 
Bupivacaine is also classified as an amide-type anesthetic. This anesthetic is characterized by having a 
more gradual onset of action compared to other anesthetics10. Despite this slower onset, bupivacaine 
stands out for its prolonged duration of analgesia, resulting in a reduction in the need for frequent 
administration of anesthetics. This feature appears to be particularly beneficial as it offers an extended 
period of pain relief10. 

When comparing bupivacaine with articaine, it is noted that both demonstrate adequate efficacy for 
performing surgical procedures, including tooth extractions11. However, it is important to highlight that 
there is a scarcity of records in the literature that perform comprehensive comparisons between 
bupivacaine and other anesthetics, including articaine12. The low number of specific comparative studies 
may limit the availability of detailed information about the differences and similarities between these 
anesthetic agents in dental contexts. Therefore, the objective of the current study is to compare the 
efficiency of anesthesia with 2% bupivacaine associated with epinephrine (1:200,000) and with 4% 
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articaine associated with epinephrine (1:100,000) in the extraction of upper and lower third molars. The 
null hypothesis of this clinical experiment is that articaine and bupivacaine will not present differences 
in the analgesic effect for third molar extraction surgeries. 

MATERIAL AND METHOD 

Ethical considerations 

This study was approved by the Research Ethics Committee of the Federal University of 
Uberlândia (CAAE: 49164821.0.0000.5152) and previously registered in the Brazilian Clinical 
Trials Registry (REBEC - U1111-1269-7450; RBR-103g7j28 – Approval date 19/01/2024). The 
study was conducted in accordance with the precepts of the Declaration of Helsinki. All the 
patients read, understand and agreed with the study protocol before the inclusion in this study. 

Study design 

This split-mouth, double-blind, randomized trial followed the CONSORT (Consolidated 
Standards of Replacing Trails) protocol. The study involved 32 patients from the School of 
dentistry at the Federal University of Uberlândia (FOUFU, Uberlândia, Brazil) from January 2024 
to May 2024. To remove the third molars, the patients were anesthetized with two different types 
of local anesthetics, one side was anesthetized with bupivacaine/epinephrine (1:200,000) and 
the other side was anesthetized with articaine/epinephrine (1:100,000) (Figure 1). 

 

 
Figure 1. Flow diagram of the study. 
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Sample size calculation 

The primary variable in this study was the painful sensation obtained using the VAS scale. This 
variable was used to calculate the sample size. To perform this calculation we used as a reference 
a study that applied the VAS scale to compare the sensation of pain associated with the extraction 
of upper molars to the previous application of local infiltrative anesthesia with articaine and 
lidocaine only in the vestibular region. Considering variations on the scale of 0.5 as being 
significant and predicting a mean standard deviation of 0.8513 and a split-mouth model, it was 
determined that a sample size of 30 patients would be sufficient for a β power of 0.80 with type I 
error fixed at 0.05. 

Eligibility criteria 

For inclusion in this study, the patients were required to present the following characteristics: 
1) Over 18 years of age; 2) Present the four third molars with indication for tooth extraction, and 
3) Present good oral hygiene (Plaque index < 20%) 

Exclusion criteria involved the following characteristics: 1) Patients with periodontal disease; 
2) Patients with systemic diseases or conditions or users of medications that alter the 
inflammatory response; 3) Pregnant or lactating women; 4) Heavy smokers (more than 10 
cigarettes daily); 5) Presence of periapical lesions or presence of acute pericoronitis lesions in 
teeth indicated for extraction. 

Surgical procedure and study groups 

A clinical and panoramic radiographic examination was performed on all patients during the 
screening. The third molars were classified according to the Pell & Gregory and Winter 
classification. The following maneuvers were performed sequentially at the time of the surgical 
procedure: Extraoral and intraoral asepsis with 2% and 0.12% Chlorhexidine Digluconate, 
respectively; placement of sterilized fields; and, subsequently, anesthesia in the region of the 
upper and lower third molars with bupivacaine with epinephrine (1:200,000), or 4% articaine 
with epinephrine (1:100,000) (DAP and MSB). The side on which each anesthetic solution was 
applied was allocated randomly by applying a randomization table (random.org) (GJO). The 
evaluators and patients were unaware of the type of anesthetic that was used at each site. 

Preoperative care consisted of the administration of dexamethasone (8 mg) in a single dose 
one hour before the surgical procedure. In the postoperative phase, diclofenac sodium (50 mg) 
was prescribed for 3 days every 8 hours, and dipyrone sodium (500mg) for 3 days every 6 hours, 
all prescribed orally. Additionally, a mouthwash based on 0.12% chlorhexidine digluconate was 
prescribed for 7 days every 12 hours. The sutures were removed after 7 days. 

Analysis of the anesthesia procedure 

Anesthesia was performed with 3 anesthetic tubes per hemi-arch, aiming at the upper and 
lower third molars. Each tube had a volume of 1.8ml. Subsequently, the number of tubes used for 
anesthetic supplementation, the time of the beginning and end of anesthesia, as well as reports of 
pain during and after surgery using the VAS scale were recorded. The effect of analgesia was 
evaluated when the patient reported changes in the sensitivity of the lower lip and by applying 
pressure to the buccal and palatal region of the upper third molar. When the patient reported 
discomfort when handling the area to be operated on, anesthetic supplementation was indicated. 
The analysis were performed by blinded evaluators (SSS and PGJM) 
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Statistical analysis 

GraphPad Prism 8.4 software (San Diego, CA, USA) was used to perform the statistical analysis. The 
normal distribution of the numerical data in this study was demonstrated using the Shapiro-Wilk 
normality test. The comparison of data obtained with the application of bupivacaine and articaine was 
performed using the paired t-test. All statistical tests used in this study were applied at a significance 
level of 5%. 

RESULT 

There was no difference between the groups in relation to the complexity of the position in 
which the teeth were located before the procedure (Tables 1, 2). The average surgery time was 
62.08 ± 15.04 minutes. 

Table 1. Distribution of tooth position according to Winter's classification (Winter)14 

Groups Bupivacaine Articaine 

Position/Locations Upper Lower Upper Lower 
Vertical 27 20 27 17 

Mesio-angulated 1 7 2 7 
Disto-angulated 4 2 3 2 

Horizontal  3 - 6 
Total 32 32 32 32 

Table 2. Distribution of tooth position according to Pell & Gregory classification (Pell, Gregory)15  

Position/Group 
Bupivacaine Articaine 

Upper Lower Upper Lower 
A 22 21 21 18 
B 2 10 3 14 
C 8 1 8 0 

Total 32 32 32 32 

It was found that the sides anesthetized with articaine had a shorter time to the start of analgesia than 
the sides anesthetized with bupivacaine (p < 0.05), as well as a shorter time to the end of analgesia (p 
<0.01). However, the number of tubes applied to supplement analgesia was similar between the two 
groups. Patients reported greater painful discomfort on the sides that were anesthetized with bupivacaine 
(p<0.05). No complications were observed, such as paresthesia or toxicity reactions, associated with the 
use of the anesthetic solutions tested. The mean and standard deviation data from clinical analyses related 
to the use of anesthetics in third molar extraction surgeries are shown in Table 3. 

Table 3. Mean and standard deviation values of clinical data related to the use of anesthetics in third molar. 
extraction surgeries 

Parameter Bupivacaine Articaine 

Number of tubes used (n) 3 3 
Anesthetic supplementation (n) 1.68 ± 1.30 1.31 ± 1.37 

Analgesia onset time (s) 190.2 ± 50.77* 136.5 ± 68.12 
Analgesia end time (m) 555.4 ± 356.2* 339.1 ± 253.0 

VAS Scale 2.53 ± 2.42* 1.56 ± 2.35 
*p<0.05 – Higher time values for the onset of analgesia, end of analgesia, and pain sensation compared to the articaine group – 
Paired t-test. 
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DISCUSSION 

The results of the current study demonstrated that the side anesthetized with articaine had a 
shorter time to onset of analgesia when compared to the side anesthetized with bupivacaine. 
Another important finding is that the number of tubes needed for anesthetic supplementation 
was similar between the two solutions, and there were no complications (paresthesia or toxicity 
reactions) in the two comparative groups. The discomfort felt by patients during the application 
of bupivacaine anesthesia was greater, however, patients noted a longer period of analgesia 
sensation compared to the side anesthetized with articaine. Therefore, based on the results of this 
study, the null hypothesis was rejected. 

The shorter time for the onset of the sensation of analgesia promoted by articaine observed in 
this study was also noted in previous studies. Pellicer-Chover et al.16, demonstrated that the 
application of articaine was related to a shorter time for the onset of analgesia sensation 
compared to bupivacaine in lower third molar extraction surgeries. On the other hand, in Sancho-
Puchades et al.17, it was observed that the beginning of the sensation of analgesia between 
bupivacaine and articaine in lower third molar extraction surgeries was similar, however, 
measurements for this outcome were started 10 minutes after the application of the anesthetic 
solution, which may explain the differences between the findings of that study and those 
presented in the current study. It is also worth noting that the present study evaluated the joint 
extraction of upper and lower molars, which may also have interfered with the findings, since this 
fact is associated with the greater amount of anesthetic used. The high capacity for diffusion and 
distribution through bone trabeculae, due to its high lipid solubility and pKa closer to the blood 
pH, facilitates the penetration of articaine into nerve fibers in the target region, and may justify 
its earlier effect in promoting analgesia compared to bupivacaine18. 

Bupivacaine had a longer duration of anesthetic effect and postoperative analgesia, which has 
been previously described. A clinical study observed that the side anesthetized with bupivacaine 
presented a more effective reduction in postoperative pain, while in the side anesthetized with 
articaine the sensation of analgesia ended more quickly11. The reason for this effect has been 
related to bupivacaine's ability to promote protein binding with high affinity and a pKa that is 
more distant in relation to plasma pH17. The high diffusion of articaine through tissues may be 
the reason for the faster metabolism of this anesthetic19,20. Despite these findings, the increase in 
analgesia time in controlling postoperative pain seems to have a less significant impact than the 
reduction in time to obtain analgesia and the comfort during surgery provided by articaine, as 
verified in the current study, since patients reported higher levels of pain on the side anesthetized 
with bupivacaine. 

The findings of the current study demonstrate that it is necessary to consider the use of both 
solutions in third molar extraction procedures. It can be assumed that due to bupivacaine's longer 
duration of action, it would be indicated for longer surgical procedures, such as extractions of 
teeth with a horizontal position and impacted, or requiring osteotomy and odontosection. 
However, although not statistically significant, bupivacaine required greater anesthetic 
supplementation than articaine in this study. The cardiotoxic effects of bupivacaine in large 
anesthetic doses must be taken into account21, as well as that bupivacaine supplementation may 
be unsafe for patients with heart disease22. Another issue is that the long-term effect of 
bupivacaine on children and older adults can cause these patients to experience self-inflicted 
trauma to the oral cavity, arising from bites due to the difficulty these patients have in identifying 
the analgesic effect19. In short-term procedures, such as endodontic treatments, restorative 
procedures, and extraction of third molars in non-challenging positions, it does not seem 
necessary to use an anesthetic with a long duration, so articaine may be sufficient to promote 
analgesia throughout the clinical procedure in these situations. 

Some factors may have interfered with the results of this study and must be taken into 
consideration when analyzing the data presented herein. All patients received dexamethasone 
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8mg preoperatively, and this anti-inflammatory may have helped to enhance the effect of the 
anesthetics. An et al.23, showed in a laboratory study that dexamethasone prolonged the duration 
of sensory and motor blockade of the sciatic nerve, but also prevented the reversible 
neurotoxicity of bupivacaine. Rodrigues et al.24, in a randomized clinical study, found that the use 
of dexamethasone or diclofenac potassium associated with 4% articaine (epinephrine 1:200,000) 
was favorable in increasing the success rate of inferior alveolar nerve block in cases of molars 
with irreversible symptomatic pulpitis, and reduced the occurrence of postoperative pain when 
compared to the use of placebo. The current study was conducted in a split-mouth model, and 
thus, the effect of dexamethasone on the effects of the anesthetics used occurred similarly 
between the groups. However, this model also creates difficulty in determining the values of the 
VAS scale for patients, which can generate confusion in the assessment. Another important factor 
is that the surgeries were conducted by experienced surgeons who perform these procedures 
more conservatively and, in less time, than dentists who do not have experience in this type of 
procedure. 

It can be concluded that articaine achieves the anesthetic effect more quickly than 
bupivacaine, as well as providing better pain control during the surgical procedure. However, 
bupivacaine maintains the anesthetic effect for longer after the surgical procedure. 
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