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Abstract 

Background and objective: The effect of dexmedetomidine on the duration of sensory blockade has not been studied in 

humans. We evaluated the effect of adding dexmedetomidine to bupivacaine on the duration of postoperative analgesia in 

children who underwent Lefort I osteotomy. 

Methods: Ten patients who were scheduled for Lefort I osteotomy using a combination of general anaesthesia and greater 

palatine nerve block was allocated randomly into one of two equal groups. In both groups, two infraorbital and two 

posterior superior alveolar nerves was performed bilaterally using 2 ml of solution on each side. The Bupivacaine-

dexmedtomidine group received bupivacaine 0.25%, with 1mg/kg dexmedetomidine whereas the Bupivacaine group 

received bupivacaine 0.25%. Heart rate, systolic blood pressure, pain score, the time to the first request for analgesia, and 

the degree of sedation were recorded. 

Results: There was no difference in haemodynamic variables between the two groups. The pain score was significantly 

higher in the B group as compared with the Bupivacaine-Dexmedetomidine group. The time to the first request for 

analgesia was significantly longer in patients in the Bupivacaine-Dexmedetomidine group (mean 22 h, range 20.6 – 23.7 h) 

as compared with those who received bupivacaine alone (14.2 h, 13 – 15 h). Sedation scores in the postoperative period did 

not differ between the study groups. 

Conclusion: Nerve block with a combination of dexmedetomidine and bupivacaine increased the duration of analgesia 

after Lefort I osteotomy by 50% with no clinically relevant side effects. 

Keywords: Dexmedetomidine, Bupivacaine, Lefort I osteotomy, Regional anaesthesia. 
 

1. Introduction 

It has been advocated that regional anaesthesia can 

provide analgesia in patients without the risk of respiratory 

depression.[2] However regional blocks are problematic 

because they provide only a partly effective block with a 

limited duration of analgesia after a single dose. This 

problem can be overcome by the addition of various 

adjuvants to local anaesthetics with the aim of potentiating 

and prolonging the analgesic effect.[3] 

Clonidine is an a2-adrenoceptor agonist that has 

been used as an adjuvant to regional anaesthesia in several 

studies.[4] Although some clinical reports have found that 

clonidine can prolong the duration of analgesia in 

peripheral nerve blocks,[5-7] others have shown no 

beneficial effect.[8-10] Dexmedetomidine (DEX) is a 

potent a2- adrenoceptor agonist and is approximately eight 

timesmore selective for the a2-adrenoceptor than 

clonidine.[11] Several studies have found 

Dexmedetomidine to be well tolerated and effective in 

various neuraxial and regional anaesthetics in humans, 

including during the delivery of intrathecal,[12] caudal,[13] 

This is the first prospective randomized study to compare 

the analgesic efficacy of a bupivacaine – Dexmedetomidine 

mixture with that of bupivacaine alone after perineural 
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injection in humans[14-15]. We hypothesized that the 

addition of 1 mg/ kg Dexmedetomidine to 0.25% 

bupivacaine would prolong the duration of analgesia of 

nerve block in a series of patients who were undergoing 

Lefort I osteotomy. 

 

2. Methods 

After the approval of the study by Ethical 

committee of Saveetha Dental College, we recruited 10 

patients who had American Society of Anesthesiologists 

(ASA) physical status I or II and who were scheduled for 

Lefort I osteotomy .Written informed consent was obtained 

from the patients. Exclusion criteria included a history of 

allergic reaction to local anaesthetics, coagulopathy, or 

major systemic illness. General anaesthesia was induced by 

the inhalation of 6% isoflurane in 100% oxygen via face 

mask with spontaneous ventilation. Anaesthesia was 

maintained with isoflurane adjusted between 3 and 4% in 

an oxygen/air mixture. Lactated Ringer’s solution was 

infused at a rate of 10– 15 ml kg 1 h 1. All patients received 

dexamethasone (1 mg kg 1 i.v.) before the start of surgery. 

No additional analgesia or sedative agents were given. 

After the induction of anaesthesia, patients were 

allocated randomly into one of two equal groups. The 

randomization was achieved by the opening of a sealed 

envelope by the attending physician. In both groups, the 

infraorbital and posterior superior alveolar was performed 

bilaterally using 2ml of solution on each side. The 

Bupivacaine group received bupivacaine 0.25%, whereas 

the Bupivacaine-Dexmedetomidine group received 

bupivacaine 0.25% with 1 mg/kg Dexmedetomidine. After 

the surgical procedure 4 blocks were administered 2 blocks 

on either side using 1ml of the solution. Attending 

physician was not blinded to the study drug. 

The success of the block was measured by 

assessment of the haemodynamic stability, as indicated by 

the absence of an increase in heart rate and/or systolic 

arterial pressure of more than 20% compared with baseline 

values obtained just before the first surgical incision. If the 

block had failed, fentanyl (1 mg kg 1 i.v.) was 

administered. Clinically relevant bradycardias or 

hypotension (defined as a 30% decrease in heart rate and 

systolic blood pressure, respectively, as compared with the 

base- line values) were treated with atropine or ephedrine as 

appropriate 

2.1 Patient monitoring: 

Haemodynamic variables (heart rate and systolic 

blood pressure) were recorded at the baseline (after the 

induction of anaesthesia and before placement of the block) 

and every 30min until the end of surgery [16]. 

Postoperative pain was assessed using the VAS by 

quantifying pain behaviours with scores that range from 0 

(no pain) to 10 (the maximum possible pain).[17] The pain 

score was assessed at the time of extubation at the end of 

surgery and subsequently every 1 h for 3h postoperatively. 

When the postoperative pain score exceeded four, rescue 

analgesia was given with a 20 mg kg 1 ketorolac. The time 

to the first demand for analgesia and the total number of 

patients who required postoperative pain medication during 

the 24-h period were recorded. 

The degree of sedation was evaluated by using 

Ramsay sedation scale based on eye opening: alert with 

spontaneous eye opening; drowsy with eyes only opening in 

response to glabellar tap sedated with eyes opening in 

response to physical stimulation [18] Sedation was assessed 

hourly for the first 3 h postoperatively. Complications such 

as nausea, vomiting, and haematoma formation at the site of 

injection were recorded. All the assessments of the 

variables studied were recorded by nurse observers who 

were unaware of the allocation of treatment group. 

2.2 Statistical analysis 

The means and SDs used to calculate the sample 

size were obtained from a previous pilot study. An a priori 

t-test power analysis indicated that 5 patients would be 

needed in each of the two groups to detect a 30% increase 

in the duration of analgesia with the addition of 

Dexmedetomidine with 90% power. Categorical variables 

are assessed using the x2 or Fisher exact test, wherever 

appropriate. Haemodynamic data are presented as the mean 

(SD) and were analysed by two- way analysis of variance 

with repeated measures and post- hoc Dunnett’s tests. 

The pain and sedation scores were analysed with 

the Mann – Whitney U-test. The duration of 

postoperativepain relief was also compared with a log-rank 

test using the Kaplan–Meier survival analysis. A P value 

lower than 0.05 was considered to be statistically 

significant. SPSS v15.0 for Windows software (SPSS, Inc, 

Chicago, Illinois, USA) was used for statistical analyses. 

 

3. Results 

Ten patients were enrolled in and all completed the 

study. Demographic data were comparable between the 

study groups. In both groups, heart rate and systolic blood 

pressure decreased significantly relative to the baseline 

values; however, no differences in the haemodynamic 

variables were observed between the two groups. 

The Kaplan–Meier survival curves for the two 

groups showed that the time to the first request for 

analgesia was longer in children who received the 

bupivacaine – Dexmedetomidine mixture [mean 22 (21 – 

24) h, 95% confidence interval (CI)] as compared with 

those who received bupivacaine alone [14.2 (13 – 15) h, 

95% CI, P < 0.001 by log-rank test for equality in survivor 

function. The pain scores of the patients at 8, 12, 16, 20, 
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and 24 h were significantly higher in the Bupivacaine group 

as compared with the Bupivacaine-dexmedetomidine group. 

All patients in the B group required postoperative 

pain medication during the first 24h compared with 2 

patients (66.6%) in the BD group (P1⁄40.04). The sedation 

score in the postoperative period did not differ between the 

studies groups, one of the patient in the Bupivacaine group 

vomited compared with two in the Bupivacaine-

Dexmedetomidine group. 

 

4. Discussion 

The main result of the study described herein was 

that the addition of Dexmedetomidine to bupivacaine 

extended the duration of analgesia afternerve blocks in 

patientsundergoing Lefort I osteotomy. 

Recently, Brummett et al showed that the sensory 

blockade in rats was enhanced significantly when 

Dexmedtomidine was added to bupivacaine. 

The mechanism of action of a2-adrenoceptor 

agonists in peripheral nerve blocks is not understood fully. 

Proposedmechanisms include central analgesia, 

vasoconstriction, and anti-inflammatory effects.[19] 

However, none of these mechanisms can explain fully the 

synergistic effect of a2-adrenoceptor agonists when added 

to a local anaesthetic in peripheral nerve blocks. The direct 

action of a2-adrenoceptors on the peripheral nerve may be 

mediated through an increase in hyperpolarization of the 

afterpotential that follows a single compound action 

potential.[20] It is well known that in peripheral myelinated 

and nonmyelinated fibres, membrane hyperpolarization 

develops during and after stimulation and mainly results 

from the activation of the sodium–potassium pump after the 

transient influx of sodium ions.[21]  

Dalle et al [22] found that clonidine increases the 

hyperpolarization that develops during low-frequency 

stimulation by inhibiting the hyperpolarization-activated 

cation current. The Ih current is activated during the 

hyperpolarization phase of an action potential and acts to 

reset a nerve for sub- sequent action potentials. Thus, 

clonidine enhances the level of hyperpolarization by 

blocking the Ih current and thus inhibits subsequent action 

potentials. Dexmedetomidine is a selective a2-adrenoceptor 

agonist and it may enhance the sensory blockade in a 

manner similar to clonidine. 

We found that 1 mg/kg Dexmedetomidine 

prolonged the duration of postoperative analgesia by nearly 

50%.[5] In the current study, the mean pain score remained 

low in the Bupivacaine-Dexmedtomidine group during the 

first 24 h after surgery with no relevant intraoperative 

cardiovascular effects or systemic sedative effects. 

Another limitation of the current study was that we 

could not elucidate the mechanism by which 

Dexmedetomidine enhances local anaesthetics in peripheral 

nerve blocks. 

 

5. Conclusion 

In conclusion, the addition of DEX to bupivacaine 

in nerve blocks in children undergoing Lefort I osteotomy 

resulted in a 50% increase in the duration of postoperative 

analgesia with no adverse side effects 
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