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ABSTRACT 

 

Objectives: The aim of the present clinical trial study is to compare the efficacy of 0.75% 

levobupivacaine with that of 0.75% ropivacaine for pain control after surgical removal of 

impacted mandibular third molars.  

Methods: This prospective study included 40 patients (30 females and 10 males) who had 

been referred to the Department of Oral and Maxillofacial Surgery for surgical removal of 

third molars of similar difficulty index in two separate sessions under local anaesthesia. 

Within each patient, levobupivacaine was used to anesthetize one extraction side and for the 

other side, ropivacaine was used. Onset of anaesthesia, duration of surgery, timing of pain 

appearance and analgesic consumption were evaluated. Data collected was statistically 

analysed and results obtained. 

Results: In this study we observed, there were no significant differences in onset of 

anaesthesia and duration of surgical procedure between the two groups (P> 0.05). Timing of 

pain appearance and of first drug consumption was earlier in the ropivacaine group than 

levobupivacaine group and the results were statistically significant (P< 0.05). Patients with 

levobupivacaine anaesthesia had significantly lower visual analogue (VAS) pain scores at 1 

and 2 hours postoperatively than those with ropivacaine anaesthesia.    

Conclusion: Within the limitations of the present study, Levobupivacaine is a valid 

alternative to traditional local anaesthetics for surgical removal of lower third molars. It 

presents better pain relief when compared to ropivacaine in the immediate postoperative 

period as evidenced by lower VAS scores. 
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INTRODUCTION 

The continuous improvement in local anaesthetic agents has contributed more than any other 

factor to the control of pain during and especially after dental surgery.  The surgical removal  

of the lower third molars are a common oral surgical procedure which causes severe 

postoperative pain [1]. Lidocaine is the one most frequently used in dentistry, and is the 

benchmark for any comparison [2]. The idea that using long-lasting local anaesthetic, such as 

bupivacaine or its safer derivatives ropivacaine and levobupivacaine, would improve the 

quality of care after removal of mandibular third molars is based on the fact that a part of 

postoperative time would be covered by residual effects of anaesthesia, thus reducing pain or 

analgesics consumption [3]. 

Bupivacaine, the long-acting amide local anaesthetic, is used to obtain both effective sensory 

block with long-lasting duration and beneficial postoperative analgesia for surgical extraction 

of lower third molars. However, after the clinical reports of life threatening neural and 

cardiac toxicity of bupivacaine [4–6], it became evident that bupivacaine has a narrow safety 

margin given its high lipid solubility as opposed to other amide local anaesthetics [7, 8]. 

Commercial preparations of bupivacaine exist as a racemic solution, containing equal 

amounts of the two enantiomers, R(+) dextrorotatory and S(−) levorotatory stereoisomers [9]. 

Consequently, vasoactivity and toxicity of the S(−) levorotatory and R(+) dextrorotatory 

enantiomers of bupivacaine differ, while levorotatory enantiomer are more vasoconstrictive 

and less toxic [10–12].  

Ropivacaine is a new long-acting enantiomerically pure (S-enantiomer) amide local 

anaesthetic, structurally related to bupivacaine, but with less cardiac toxicity and 

neurotoxicity [13]. It is shown  to be very suitable for regional anaesthesia and has been 

tested in dentistry with encouraging results about its duration of action [14]. Its low 

liposolubility blocks nerve fibers involved in pain transmission (thin Aδ and C fibers) to a 

greater degree than those controlling motor function (large Aβ fibers). Unlike most local 

anaesthetics, which are vasodilators, ropivacaine produces vasoconstriction in vitro and in 

vivo in animal models [15, 16].The vasoconstrictive properties and strong bond to plasma 

proteins prolong anaesthesia duration. 

Levobupivacaine, as the pure S(−) isomer, has been developed as an alternative to 

bupivacaine with the desirable blocking properties of racemic bupivacaine, due to a greater 
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margin of safety. Moreover, the comparative clinical studies evaluating levobupivacaine 

(LBUP) for peripheral nerve blocks have suggested that clinical parameters of regional 

anaesthesia produced with 0.5 % levobupivacaine might be similar or even better than those 

produced with an equivalent dose of bupivacaine [17, 18]. Levobupivacaine has been also 

reported to possess advantages in terms of cardiotoxicity and CNS toxicity in animal and 

human volunteer studies [19, 20].  

Previously our team has a rich experience in working on various research projects across 

multiple disciplines [21–35]. Now the growing trend in this area motivated us to pursue this 

project. Based on this inspiration, we aim to compare the efficacy of 0.75% levobupivacaine 

with that of 0.75% ropivacaine for pain control after surgical removal of impacted 

mandibular third molars. 

MATERIALS AND METHODS 

Study Setup: 

This randomized prospective controlled clinical study was conducted among patients 

reporting to the outpatient dental department of Oral Surgery clinic. The study population 

included 40 adult patients who were randomly selected and had been referred to the 

department of oral and maxillofacial surgery for surgical removal of impacted mandibular 

molar. A split-mouth design was chosen. Random sampling by means of opaque, sealed 

envelopes was used to determine which of the two mandibular molars would be extracted 

first. Local anaesthetics used were levobupivacaine and ropivacaine [Figure 1]. All 

extractions were performed under local anaesthesia, without any premedication, by the same 

surgeon using a standard technique. The second extraction was carried out 1 month later. 

 

Group (1): Levobupivacaine group- inferior alveolar nerve block was performed by means of 

2ml solution (0.75% levobupivacaine) without epinephrine. In addition, the buccal soft 

tissues were infiltrated with 1ml solution [Figure 2]. 

Group (2): Ropivacaine group- inferior alveolar nerve block was performed by means of 2ml 

solution (0.75% ropivacaine) without epinephrine. In addition, the buccal soft tissues were 

anesthetized with 1 ml solution with 1:80.000 epinephrine [Figure 3]. 

Inclusion Criteria: 

● Patients between 18 years-50 years of age 

● Both genders 
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● An inflammatory state around third molar 

● Patients with clinical and radiographic records requiring surgical removal of bilateral 

impacted mandibular 3rd molars. 

 

Exclusion Criteria: 

● Patients with incomplete clinical and radiological records. 

● Patients with severe systemic conditions like diabetes and hypertension.  

● Patients with hypersensitivity to honey, alcoholism, drug abuse. 

 

Procedure: 

A split-mouth design was chosen. Random sampling by means of opaque, sealed envelopes 

was used to determine which of the two mandibular molars would be surgically removed 

first. All extractions were performed under local anaesthesia, without any premedication, by 

the same surgeon using a standard technique. A mucoperiosteal flap was reflected to gain 

access to the impacted third molar. Thereafter, bone was removed by a water-cooled bur in a 

surgical drill. All wounds were closed with 3-0 polyglactin (Vicryl) interrupted sutures. The 

duration of each operation from incision to wound closure was recorded. Both local 

anaesthetics, levobupivacaine and ropivacaine, were tested on the same patient. For the first 

extraction, the choice of the anaesthetic was randomized and performed in blocks of four 

patients by means of an opaque, sealed envelope. Therefore, each patient served as his or her 

own control. The second extraction was performed 1 month later using the anaesthetic not 

used for the first extraction. Therefore, each patient was blind to the anaesthetics type. 

Study Parameters: 

The following data were extracted for the purpose of the study: 

● Age of the patient 

● Gender of the patient 

● Intraoperative period- Onset of anaesthesia: defined as the period between the end of 

the local anaesthetic administration and the onset of lower lip anaesthesia; 

● Intraoperative period- Duration of surgery; from incision to wound closure 

● Post operative VAS pain Scores at 1st, 2nd, 12th and 24th hour.  

● Time lapse to postoperative pain; 

● Time lapse to first analgesic intake 

 

 



 

 

All patients were asked by a single person blind to the anaesthetic used to complete a diary 

reporting on the last three parameters for 24 hours after surgery. These data were recorded 

after administration of both levobupivacaine and ropivacaine. 

 

VAS SCORE: 

Patients were asked to record the pain intensity on a visual analogue scale (VAS) with the 

anchor points “0 = no pain” and “10 = the worst pain imaginable.” The VAS is a sensitive 

and reliable method for recording pain intensity, and is considered to be better than the 

verbal, digital, numerical, and descriptive scales [36]. The subjects were divided into four age 

groups- Group 1: 11-20 years, Group 2: 21-30 years, Group 3: 31-40 years, Group 4: 41-50 

years. 

Data Collection: 

The data related to the study parameters were obtained from among patients who reported to 

the Outpatient Department of Oral and Maxillofacial Surgery. Approval for the study was 

obtained from the Institutional Ethical Committee. All assessments were done by a single 

examiner and the findings were reviewed and recorded by two investigators. Each patient 

gave his or her written, informed consent to participate and had the right to withdraw from 

the trial at any time. 

 

Statistical Analysis: 

The data was tabulated and analysed using IBM SPSS version 23.0 software. Descriptive 

statistics were expressed by mean, standard deviation and  frequency, percentage based on 

the type of data. Student’s t-test was used to compare variables (Onset of Anaesthesia and 

Duration of Surgery, Time lapse to postoperative pain and 1st rescue analgesic intake) 

between Levobupivacaine and Ropivacaine Groups. The effects over time of the two 

anaesthetics on pain intensity were evaluated by analysis of variance (ANOVA). The 

significance level was set at P<0.05 with a confidence interval of 95%. 
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Figure 1. Levobupivacaine and Ropivacaine Injection 

 

 

Figure 2. Nerve block performed with Levobupivacaine.  

In Levobupivacaine group, inferior alveolar nerve block was performed by means of 2ml 

solution (0.75% levobupivacaine) without epinephrine. In addition, the buccal soft tissues 

were infiltrated with 1.0 ml. 

 



 

 

 

 

Figure 3. Nerve block performed with Ropivacaine.  

In Ropivacaine Group, Inferior alveolar nerve block was performed by means of 2ml solution 

(0.75% ropivacaine) without epinephrine. In addition, the buccal soft tissues were infiltrated 

with 1.0 ml. 

 

  

 

RESULTS 

A total of 40 patients participated in this study, with an overall 100% participation.   

Age Distribution: 

The youngest and oldest patients were aged 18 and 50 years, respectively. The distribution of 

study subjects based on age revealed that most patients belonged to 31-40 years of age group. 

(67.50%)   

Gender Distribution: 

The distribution of study subjects based on gender, over a ten-month period, revealed that 30 

patients (75%) women and 10 patients (25%) men participated in this study.  

Onset of Anaesthesia and Duration of Surgery: 

There was no statistically significant difference in onset time of anaesthesia (P=0.07) and 

duration of surgery (P=0.278) between the two groups. 

 



 

 

Post Operative Pain Evaluation by Visual Analogue Scale: 

Three patients after levobupivacaine anaesthesia and two patients after ropivacaine 

anaesthesia did not feel pain during the 24 hours post-surgery. Among all patients with 

postoperative pain, the timing of pain appearance was significantly longer after 

levobupivacaine than ropivacaine anaesthesia. Pain score at 1st and 2nd hours after surgery 

was different between the two anaesthetics; the mean VAS scores recorded after injection of 

levobupivacaine at 1 and 2 hours respectively were significantly lower than after ropivacaine 

at 1 and 2 hours, respectively (Figure 4). No significant differences in pain score were 

observed between the two anaesthetics at 12th and 24 hours post-surgery (P>0.05). 

 

 

 

Figure 4: Bar diagram depicts VAS scores of the ropivacaine group (blue) and the 

levobupivacaine group (orange) at the 1st, 2nd, 12th and 24th hour post-surgery. The X-

Axis depicts the Post extraction hour and Y-Axis represents the VAS Scores. The VAS 

scores of the ropivacaine group were higher than the levobupivacaine group.  

Time lapse to postoperative pain and 1st rescue analgesic intake: 

Eight patients after levobupivacaine and one patient after ropivacaine did not need rescue 

analgesia for postoperative pain. In patients who required analgesia, the timing of the first 

drug intake was significantly longer for levobupivacaine than ropivacaine (P<0.05) [Table 1]. 

 

 

 

   



 

 

 

Table 1 demonstrating the distribution of variables between the two study groups. 

Variable Ropivacaine 

Group (Mean) 

Levobupivacaine 

Group (Mean) 

Test 

Value 

P Value 

Onset of 

Anaesthesia 

(mins) 

82 114 -9.00 0.07 

Surgery Time 

(mins) 

25 29 -2.143 0.278 

Time lapse to 

postoperative 

pain (mins) 

180 320.5 -36.3 0.018* 

Time lapse to 

first analgesic 

intake (mins) 

202 420 -23.4 0.027* 

Students t test; * statistically significant at p<0.05 

There was no statistically significant difference in onset time of anaesthesia (P=0.07) and 

duration of surgery (P=0.278) between the two groups. In patients who required analgesia, 

the timing of pain appearance and the first analgesic drug intake was significantly longer for 

levobupivacaine than ropivacaine and the results were statistically significant (P<0.05). 

DISCUSSION 

Long-acting local anaesthetic agents are suggested in lengthy dental treatments for control of 

post-surgical pain. Although the available anaesthetic for dentistry has minimal side effects in 

the doses usually employed, they might cause potential problems. Bupivacaine, for example, 

shows toxic effects on the central nervous and cardio-vascular systems, while etidocaine may 

affect intraoperative bleeding [3,36].  

The present study demonstrated that levobupivacaine is more effective than ropivacaine for 

pain control in the first hours after dental extraction. Also, the delay to pain appearance and 

to the first analgesic needed was longer in patients receiving levobupivacaine than 

ropivacaine. The absence of significant differences in pain intensity in the following VAS 
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evaluations (12th and 24 hours) may be related to the use of systemic analgesic, although it 

should be noted that fewer patients needed an analgesic after levobupivacaine than 

ropivacaine anaesthesia.  

The prolonged duration of action may be attributable to the intrinsic characteristics of 

levobupivacaine presenting higher lipid solubility and protein-binding properties than 

ropivacaine. This result is in accordance with that of a previous study by Crincoli et al [37], 

in which the use of levobupivacaine was associated with both significantly longer analgesia 

duration and time lapse to rescue analgesic when compared to ropivacaine. In another study 

performed by Brajkovic et al [9], levobupivacaine was shown to produce more effective 

surgical block when intensity of mandibular nerve block was measured by VAS Scale. Also, 

the time of first postoperative pain report and time of first analgesic dose taken, was 

significantly prolonged in the levobupivacaine group. This is also in accordance with the 

results of our study.  

Rood and co-workers [38] demonstrated the use of levobupivacaine in oral surgery where 

they compared the efficacy of 0.75% levobupivacaine (without vasoconstrictor) with 2% 

lignocaine (with adrenaline 1:80,000) and with placebo for postoperative pain control in 93 

patients who underwent removal of mandibular third molars under general anaesthesia. Their 

results are similar to our study regarding the lower number of patients requiring rescue 

analgesia, the lower pain scores, and the larger time laps to analgesic intake after 

levobupivacaine than ropivacaine.  

However, there are differences in the design of the two studies. In our study, levobupivacaine 

versus ropivacaine was tested and surgery was performed only by one surgeon while Rood 

and co-workers [38] compared levobupivacaine versus lignocaine and placebo and surgery 

was performed by two surgeons. Also, in the study performed by Rood and co-workers [38], 

subjects underwent oral surgery under general anaesthesia while in our study, subjects were 

operated under local anaesthesia with no premedication. Patients under local anaesthesia, 

being awake and conscious, could provide details on the onset of the anaesthesia and what 

they felt immediately after surgery.  

Also, patients in our study did not get pre-medications while in the earlier study two patients 

in the levobupivacaine, three in the lignocaine, and seven in the placebo groups received 

fentanyl, a powerful opioid analgesic that could have further influenced the results. All 

patients in the study were discharged the same day of surgery after receiving a supply of 

analgesics (ibuprofen), while patients of our study took analgesics only in case of need.                 
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Finally, in both studies, pain was evaluated with VAS. However, in the present study a split-

mouth design was used such that each patient was his or her own control, while Rood [38] 

and co-workers divided subjects into three groups: placebo, lignocaine, and levobupivacaine. 

On assessing the onset, no difference in the onset and quality (i.e, how the patients responded 

to the drug) of anaesthesia between ropivacaine and levobupivacaine was observed. This was 

also in accordance with the study performed by Crincoli et al [1]. Our institution is passionate 

about high quality evidence-based research and has excelled in various fields [25, 39–58]. 

 

Limitations of the study 

As the VAS Scores were based on patients' perception, a subjective opinion regarding the 

results was obtained. The pain threshold for different patients would not be similar. However, 

Also, further studies are needed to compare the safety profile of levobupivacaine and 

ropivacaine during mandibular nerve blocks in oral surgery. 

Future scope 

Levobupivacaine presents clinical advantages when compared to ropivacaine for 

postoperative pain control after surgical removal of impacted mandibular third molars and 

may therefore be considered a valid and safe alternative to traditional local anaesthetics. 

CONCLUSION 

Within the limits of this study, it can be concluded that differences between two anaesthetics 

were seen in the postoperative pain intensity, prolonged time of first postoperative pain report 

and time of first analgesic consumption. Thus, levobupivacaine is a valid alternative to 

traditional local anaesthetics for surgical removal of lower third molars. It presents better pain 

relief when compared to ropivacaine in the immediate postoperative period as evidenced by 

lower VAS scores. 

 

CONSENT  

As per international standard or university standard, participants’ written informed consent 

has been obtained and preserved by the author(s). 

 

ETHICAL APPROVAL  

Ethical approval was obtained from the institution’s ethical committee. 
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