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ABSTRACT:  

Pain is one of the more nuanced aspects of human physiology and psychology. Studies done for 

them have emphasised the necessity of efficient pain management, the necessity of post-

operative pain control, and the necessity of healthcare providers providing enough 

perioperative analgesia. 1 Postoperative pain may have a number of negative acute and long-

term effects. The appropriate attenuation of perioperative pathophysiology during surgery by 

methods that minimise nociceptive inputs to the central nervous system is essential for the 

patient's health and surgical success. Numerous studies have shown that enhancing 

perioperative analgesia lowers risks and expedites healing following surgery. 2 

 

INTRODUCTION 

Pain is one of the more nuanced aspects of human 

physiology and psychology. Studies done for them 

have emphasised the necessity of efficient pain 

management, the necessity of post-operative pain 

control, and the necessity of healthcare providers 

providing enough perioperative analgesia. 1 

Postoperative pain may have a number of negative 

acute and long-term effects. The appropriate 

attenuation of perioperative pathophysiology during 

surgery by methods that minimise nociceptive inputs to 

the central nervous system is essential for the patient's 

health and surgical success. Numerous studies have 

shown that enhancing perioperative analgesia lowers 

risks and expedites healing following surgery. 2 

Thus, quality of life would be a priority in typical 

clinical studies to determine whether new medications 

and treatments might accomplish improvement in 

many aspects of the patient's life. Therefore, a more 

strong opioid with fewer adverse effects is chosen.3  

Regional anaesthetic techniques are frequently used for 

different surgical operations, either alone or in 

combination with general anaesthetic, because they 

have several advantages over general anaesthesia. 

Unfortunately, there are some limitations on these 

techniques due to the local anaesthetics' time of action. 

The discovery of opioid "local analgesia" presents an 
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opportunity to create brand-new analgesics with potent 

analgesic effects but no central side effects. 4 One 

method to get past this restriction is to add adjuvant to 

the local anaesthetic solution. Many medications have 

been used as adjuvants, including clonidine, 

dexamethasone, magnesium, and buprenorphine, to 

lengthen the duration of action and eliminate post-

operative analgesics, including buprenorphine. 5,4 

It was granted US medical approval in 1981 after being 

patented in 1965. It is an extremely lipophilic 

derivative of oripavine's oripavine, the source of the 

opiate alkaloid thebaine (paramorphine). It is 25 to 40 

times more potent as an anti-nociceptive medication 

than morphine after parenteral injection and 7 to 10 

times more potent after oral treatment in rodents, 

where it has a rapid onset and prolonged duration of 

action. One of the most important characteristics of 

buprenorphine is that it has a ceiling effect for 

analgesia without causing direct organ damage at high 

doses.  

Prospective double blind, randomized study was 

conducted on healthy volunteers (asa-i) irrespective of 

gender, race and caste reporting to the department of 

oral and maxillofacial surgery  

 sample size: 25 patients (50 surgical sites) 

group 1 (study group): patients who received 

buprenorphine 0.01mg per ml of lignocaine 2% with 

adrenaline 1: 80,000 for inferior alveolar nerve block. 

group 2 (control group): patients who received 

lignocaine 2% with adrenaline 1: 80,000 alone for 

inferior alveolar nerve block. 

 criteria for selection of the study subjects: 

inclusion criteria: healthy individuals, aged above 18 

years of either sex (asa class i and class ii), patients 

with bilaterally impacted mandibular third molars 

indicated for surgical removal, patient who were ready 

to sign the informed written consent to carry out the 

intervention and for inclusion in the study. 

exclusion criteria: patient having clinically 

significant medical history and falling in category 

asa other than i and ii (eg. systemic infective 

disease, haematological disease, deficiency of 

coagulation, diabetes and neoplastic disease), who 

are allergic to amide type of local anaesthesia, 

known to be allergic to opioid analgesic or alcohol 

addiction, having a history of head injury, 

metabolic disorder, hypertension, epilepsy or other 

seizure disorder, and who were on antidepressant, 

muscle relaxant, narcotic, antipsychotic or 

medicine taking for nausea and vomiting, pregnant 

and lactating women. 

materials: 

• local anesthesia 2% lignocaine 

hydrochloride with adrenaline 1:80000 

• 0.3 mg buprenorphine hydrochloride 

injection  

methodology: 

                       patients attending opd of department of 

oral and maxillofacial surgery indicated for impacted 

bilateral mandibular third molar surgery were 

considered for the study. detailed case history was 

recorded and evaluated for physical status. all potential 

participants were explained about the need and design 

of study, the buprenorphine, and its advantages and 

disadvantages. due informed written consent was taken 

prior. this was a double blind study neither the surgeon 

nor the patients were aware of the local anesthetic 

being tested. all surgeries and measurements were 

performed by the same surgeon and were healthy 

volunteers randomly divided into 2 groups according to 

the local anaesthetic solution used.  

group 1 (study group): patients who received 

buprenorphine 0.01mg per ml of lignocaine 2% with 

adrenaline 1: 80,000 for inferior alveolar nerve block. 

 group 2 (control group): patients who received 

lignocaine 2% with adrenaline 1: 80,000 alone for 

inferior alveolar nerve block. 

                      a pulse oximeter was used during the 

procedure to observe the patient’s oxygen saturation, 

heart rate, and blood pressure. 

preparation of the solution for nerve block  

                     one millilitre of 0.3 mg buprenorphine 

was added to 30 ml of lignocaine 2% with adrenaline 

1: 80,000. thus each millilitre of this solution had 0.01 

mg of buprenorphine. for nerve block, preparation of 

the solution was done by qualified dental staff nurse 
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for nerve block during the procedure. thus, the operator 

was remained unaware of the solution used in the 

patient. 

the standard inferior alveolar, lingual and long buccal 

nerve block technique was employed to anesthetize 

surgical site of the impacted mandibular 3rd molar 

which was to be surgically removed.  

                   on an average 3ml of local anaesthetic 

solution was injected in both groups, which meant a 

total of 0.03mg of buprenorphine was injected into 

each patient in study group for nerve block. all patients 

received anaesthetic solution at same rate. post 

operatively all patients were prescribed rescue 

analgesic tab. 50mg diclofenac sodium. after 

administration of local anaesthetic, following 

parameters were recorded in the proforma: 

onset of anaesthesia:  

                        numbness recorded as a subjective 

sensation of lip anaesthesia which was reported on 

questioning. presence of pain was determined by pin 

prick test using 0.8 mm sterile injection needle applied 

to attached gingiva, in standard manner. it is the time 

required from end of injection to the time point when 

pain to pinprick was abolished and numbness was 

positive.  

duration and severity of postoperative analgesia:  

                        the time of duration of anaesthesia was 

measured from the time subjective symptoms 

(numbness) were positive till the pain in the surgical 

area was felt. the pain was assessed every 2 h upto 24 h 

and then at 36, 48, and 72h.  

                      severity of postoperative pain was 

evaluated when the patient first time felt pain by using 

explained vas scale by placing a mark on the line 

corresponding to their current level of pain.  

number of rescue analgesics: 

        patients were instructed to document the 

number of rescue analgesics consumed during the 

study period 

 

RESULT 

a total of 25 patients (50 surgical sites) requiring 

surgical removal of impacted mandibular third molar 

under local anaesthesia were enrolled for this study and 

two different local anaesthetic solutions were used. the 

observations were noted during and after the 

administration of local anaesthetic solution. patients 

were divided in two groups.   

group i (study group): patients who received 

buprenorphine 0.01mg per ml of lignocaine 2% with 

adrenaline 1: 80,000 for inferior alveolar nerve block. 

group ii (control group): patients who received 

lignocaine 2% with adrenaline 1: 80,000 alone for 

inferior alveolar nerve block. 

the age range 19 years – 58 years mainly in both 

groups. (table – i, graph- i). mean age of male patient 

was 28.60(sd:5.174) and 30.53(sd: 8.601) for female. 

both sexes were equally involved in the study 11 were 

males and 14 were females. (table – i, graph- i)  

3.time of onset of anaesthesia:   

  the mean time of onset of anaesthesia (seconds) for 

group-i was 78.96 (sd: 11.61) versus 86.92 (sd: 18.51) 

for group-ii. statistically insignificant differences were 

observed between the two anaesthetic solutions. (p < 

0.075) (table – ii, graph- ii).  

4.duration of analgesia:   

the mean duration of analgesia (hours) for group-i was 

37.28(sd: 22.07) versus 4.48 (sd: 1.60) for group-ii. 

statistically significant differences were observed 

between the two anaesthetic solutions. (p = 0.000) 

(table – ii, graph- iii).  

5.postoperative need of rescue analgesic 

consumption: 

the mean need of postoperative analgesic for group-i 

was 5.72(sd: 3.42) versus 9.76 (sd:2.55) for group-ii. 

statistically significant differences were observed 

between the two anaesthetic solutions. (p = 0.000) 

(table – ii, graph- iv).  
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6.severity of pain (checked by vas scale):   

  the mean severity of pain for group-i was 3.48(sd: 

2.90) versus 7.56 (sd:1.36) for group-ii. statistically 

significant differences were observed between the two 

anaesthetic solutions. (p = 0.000) (table – ii, graph- v).  

TABLES 

TABLE I 

sex  n mean  

std. deviation 

age male 10 28.60 5.147 

 female 15 30.53 8.601 

 

TABLE II:  

site  N Mean Std. 

deviation 

Std. 

Error 

Mean 

Mean 

Difference 

P value 

onset of 

action( 

seconds) 

control 25 86.92 18.51 3.701 7.96 0.075 

study 25 78.96 11.61 2.322 

duration of 

analgesia(ho

urs) 

control 25 4.48 1.60 0.321 -32.80 0.000 Statistical 

significant 
study 25 37.28 22.07 4.413 

number of 

rescue 

medications 

taken by 

patient 

(within 72 

hrs) 

control 25 9.76 2.55 0.511 4.04 0.000 Statistical 

significant 
study 25 5.72 3.42 0.684 

Severity of 

postoperativ

e pain 

control 25 7.56 1.36 0.271 4.08 0.000 Stastiscal 

significant 
study 25 3.48 2.90 0.581 

Independent samples T-test  
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GRAPHS 

Graph I: Age & Sex Distribution  

 

Graf II: Time of Onset of Anaesthesia: 

 

  Graph III: Duration of Anaesthetic Effect: 

 

Graph IV: Total Number of Rescue Analgesics 

Consumed: 

 

 

Graph V: Severity of Postoperative Pain (Checked 

by VAS scale): 

 

DISCUSSION    

The success of the surgical procedures primarily 

depends upon achieving minimal postoperative pain. It 

forms the major cause of distress for the patients in 

immediate postoperative period. At present oral, 

intramuscular and intravenous analgesics were given 

for postoperative pain. Though the analgesia achieved 

in these methods were satisfactory, they were invasive 

methods and undergoes first pass metabolism.    

Local anaesthetics represent some of the most 

widely used drugs in medicine and dentistry for the 

prevention and management of pain. Since 1943, 

routine minor oral surgical procedures are performed 

widely using 2% lignocaine hydrochloride with 

adrenaline (1:80000) and success of it relies on the 

efficiency of the local anaesthetic agent used, which 

blocks the sensation of pain by reversibly blocking 

nerve conduction when applied to a circumscribed area 

of the body. The administration of additional 

analgesics, and or sedatives, can be impractical, time 

consuming or even contraindicated. 9 

The choice of anaesthetic solution should be 

based on three main clinical considerations: anaesthetic 

potency, latency period (onset of anaesthesia) and 

duration of anaesthesia effect. Lignocaine is, today the 

‘gold standard’ local anaesthetic agent against which 

all new local anaesthetics are compared. Though it 

possesses rapid onset of action and has reasonably 

good potency. 9 

         Local anaesthetic has clinical effect of 

vasodilation to increase rate of absorption of local 

anaesthetic into blood, thus decreasing the duration and 

quality of pain control ,while increasing the anaesthetic 
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blood(plasma) concentration which results faster onset 

of action and reduce its potential for overdose (toxic 

reaction).9  However, there are several postoperative 

events associated with the administration of local 

anaesthetics like seizures, arrhythmias, cardiac arrest, 

and transient neuropathic symptoms, short duration of 

action have been reported after subcutaneous 

administration, oral administration, and intravascular 

administration.10,11  

          Over the past ten years, several studies 

have suggested, addition of certain opiates to the local 

anaesthetic used for block anaesthesia may provide 

effective and prolonged postoperative analgesia. 

Presence of opioid receptors in peripheral nervous 

system offers the possibility of providing postoperative 

analgesia in ambulatory surgical patients.12 Evidence 

speculated that the peripheral administration of opioids 

provides stronger and long lasting analgesia with a 

lower dose of opioid and without central side effects 

such as respiratory depression, nausea, vomiting, and 

pruritus. A number of trials have examined the 

peripheral analgesic effect of opioids in a variety of 

surgical setting. 12,13,14,15  

                        For that several adjuvants like, 

magnesium, bupivacaine, dexamethasone has been 

used along with local anaesthesia to prolong the 

duration of anaesthesia and to do away with post-

operative analgesics.66 Local anaesthetics with an 

extended duration of action, good analgesia, and low 

toxicity is an optimal choice. Buprenorphine has high 

analgesic potential, good safety profile, ease of opioids 

switches and reversibility by μ- antagonist. The ease of 

delivery along with the local anaesthetic avoids 

additional punctures because of that it’s a better choice 

as an adjuvant to prolong postoperative analgesia.               

                    Buprenorphine is a semisynthetic 

lipophilic opioid which have anti hyperalgesia 

properties, for prevention and reduction of central 

sensitization. It has been used as an analgesic in the 

postoperative period for the treatment of moderate-to-

severe pain. Its high affinity for the μ receptor along 

with its slow dissociation from the receptor has led to 

new challenges in buprenorphine maintenance therapy. 

It has the typical side effects shown by all opioids 

including nausea, vomiting, dizziness, constipation and 

headache. As with all other strong opioids, 

buprenorphine produces respiratory depression. In 

contrast with fentanyl and morphine, a ceiling effect on 

respiratory depression, but not on analgesia over a dose 

range of 0.05 to 0.6mg.16,17,13,15,18 Buprenorphine shows 

analgesic effects, but no respiratory depression, at 

doses up to 10mg. 

          Buprenorphine is an effective analgesic 

with a potency at least 30 times that of morphine. The 

accepted range for buprenorphine analgesic effects is 

0.1–10 mg. The onset of action for I. v or I.m route is 5 

to 15 mints and 15 to 45 mints for the sublingual route. 

Buprenorphine has been used successfully via the 

epidural route without significant respiratory 

depression and with good analgesia 13,15,19 

The present clinical split mouth comparative study was 

carried out in 25 patients who required surgical 

removal of impacted mandibular third molar to 

evaluate role of buprenorphine hydrochloride as post-

operative analgesia after surgical removal of impacted 

lower third molar surgery. Postoperative duration of 

analgesia, severity of postoperative pain, number of 

rescue analgesic consumed were the parameters that 

were assessed on 2hrs, 24hrs, 36hr ,48hr, 72hr by using 

VAS scale and marking on self-assessment form was 

done which coincides with other studies in different 

type of regional anaesthesia. 2,3,5,7,20,21,22,23 Onset of 

anaesthesia was recorded by using needle prick test. 

The time of onset of anaesthesia was calculated from 

the point of retrieval of needle after injection, to the 

time of achieving objective signs of anaesthesia instead 

of subjective symptoms, for the sake of convenience 

and accuracy. In our study, the mean time of onset of 

anaesthesia for  (control group) was 86.92 (SD:18.51 ) 

versus 78.96  (SD: 11.61 ) for study group. There was 

no significant difference in time of onset between two 

group (p < 0.075). Thus the addition of buprenorphine 

to the local anaesthetics had no effects on onset of 

anaesthesia .2,3,7 

In our study, the mean duration of analgesia for control 

group was 4.48 (SD: 1.60) versus 37.28 (SD: 22.07) 

for study group). Statistically significant differences 

were observed between two groups (P=0.000) Thus the 

present study shows longer duration of analgesia up to 

36 hr which is significant to other studies 2,3,5,7,20,21,22,23 

and longer than control group.in contrast to these, 
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Flory et al.  found no differences in duration of 

analgesia  

Severity of postoperative pain was recorded by visual 

analogue scale by marking in the self-assessment form, 

in our study, the mean intensity of pain for control 

group) was (SD: 2.78) versus 7.27 (SD:1.48) for 

Group-II (control group). Statistically significant 

differences were observed between two groups (P < 

0.001).  Thus the present study shows decreased 

severity of pain which is significant to other studies 2,3 

Hence on the basis of the present study and as per the 

support of the literature, it can be stated that efficacy of 

0.3mg buprenorphine added to 2%lignocaine 

hydrochloride injected for inferior alveolar nerve block 

(IANB) provides prolonged postoperative analgesia up 

to (36 hr), decreases the need for pain medication in 

postoperative period. decreased severity of pain, but 

statistically no significant effect on onset of action. In 

view of the absence of adverse effects in small group 

of patients, the addition of buprenorphine 0.01mg/ml 

of lignocaine hydrochloride for IANB in patients 

undergoing lower third molar surgery may be a way to 

provide postoperative analgesia for outpatients. 

More clinical trials with larger numbers of patients are 

essential to further substantiate the efficacy of 

buprenorphine in providing postoperative pain relief 

when added to local anaesthetics. Also, the correlation 

of plasma concentrations of buprenorphine and route of 

administration should be an important aspects of future 

studies, and the absence of this is a weakness of the 

current one. 

BIBILIOGRAPHY 

1. Manimala Rao Acute Post- Operative Pain, Indian 

Journal of Anaesthesia, 2006, 50 (5): 340 – 344 

2. Kenneth D. Candido et al. Buprenorphine added 

to local anaesthetic for brachial plexus block to 

provide postoperative analgesia in outpatients, J 

Anaesthesiol Clin Pharmacology. 2015 Jul-Sep; 

31(3): 360–364 doi: 10.4103/0970-9185.161673 

3. N. Chhabra, p. Sharma, s. Chhabra, n. Gupta, 

Efficacy of buprenorphine added to 2% 

lignocaine plus adrenaline 1: 80,000 in providing 

postoperative analgesia after lower third molar 

surgery. Int J Oral Maxillofacial Surg. 2016 

Dec;45(12):1644-1651. doi: 

10.1016/j.ijom.2016.08.003. Pub 2016 Aug 28 

4. Khanna et al. Buprenorphine – an attractive 

opioid with underutilized potential in treatment of 

chronic pain, Journal of pain research, 2015 Dec 

4;8:859-70. doi: 10.2147/JPR.S85951. 

5. Kirksey et al. Local anaesthetic peripheral nerve 

block adjuvants for prolongation of analgesia: A 

systematic qualitative Review, department of 

anesthesiology, 2015 Sep 10;10(9): e0137312. 

doi: 10.1371/journal.pone.0137312. 

6. A. Cowen, J. W. Lewis et al. Agonist and 

antagonist properties of buprenorphine ,a new 

antinociceptive agent, Br J Pharmacology. 1977 

Aug; 60(4): 537–545, doi: 10.1111/j.1476-

5381.1977.tb07532.x 

7. Modi M, Rastogi S et al. Buprenorphine with 

bupivacaine for intraoral nerve blocks to provide 

postoperative analgesia in outpatients after minor 

oral surgery, Journal of oral and maxillofacial 

surgery, December 2009, vol.67, issue 12, pages 

2571-2576. 

8. James Kuhlman Human pharmacokinetics of 

Intravenous, Sublingual , and Buccal 

buprenorphine, Division of Forensic Toxicology, 

Armed Forces Institute of Pathology, 

Washington, DC, USA , J Anal Toxicology. 1996 

Oct;20(6):369-78 

9. Stanley F. Malamed. Handbook of Local 

Anesthesia.  6th Edition, ISBN: 978-0-323-

07413-1 

10. Amlan swain Adjuvants to local anesthetics: 

Current understanding and future trends, 

Department of Anaesthesia and Critical Care, 

Tata Main Hospital, Jamshedpur, 2017 Aug 

16;5(8):307-323. doi: 10.12998/wjcc. v5. i8.307 

11. Varun Nagpal ,use of 0.5%bupiovacine with 

buprenorphine in minor oral surgical procedures, 

national journal of maxillofacial surgery, Year : 

2017  |  Volume : 8  |  Issue : 2  |  Page : 117-124, 

doi: 10.4103/njms.NJMS_53_16 

12. Sharon L. Walsh et al. The clinical pharmacology 

of buprenorphine: extrapolating from the 

laboratory to the clinic, Department of 

Psychology and Institute for Drug and Alcohol 

Studies, Virginia, Drug and Alcohol Dependence, 

2003 May 21;70(2 Supple): S13-27. 

13. David Wish art, Drug bank (buprenorphine) 

Department of Computational and Biological 

Sciences,2019, 

http://www.jchr.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4541184/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4541184/
https://dx.doi.org/10.4103%2F0970-9185.161673
https://www.ncbi.nlm.nih.gov/pubmed/27576596
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1667394/
https://dx.doi.org/10.1111%2Fj.1476-5381.1977.tb07532.x
https://dx.doi.org/10.1111%2Fj.1476-5381.1977.tb07532.x
https://www.ncbi.nlm.nih.gov/pubmed/8889672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagpal%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29386814
https://dx.doi.org/10.4103%2Fnjms.NJMS_53_16


Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(1), 594-601 | ISSN:2251-6727 

 
 

 

601 

http://www.drugbank.ca/drugs/DB00921 

University of Alberta, Edmonton, AB, Canada. 

14. Michael A.E. Ramsay et al. Acute postoperative 

pain management, Baylor University Medical 

Center, 3500 Gaston Avenue, Dallas, Texas, 

(2000) Jul; 13(3): 244–247 

15. Alexander Elkader Buprenorphine Clinical 

Pharmacokinetics in the Treatment of Opioid 

Dependence and Beth Sproule Centre for 

Addiction and Mental Health, Faculty of 

Pharmacy, University of Toronto, Ontario, 

Canada,2005, doi: 0312-5963/05/0007-

0661/$34.95 

16. A Dahan, A Yassen et al. Comparison of the 

respiratory effects of intravenous buprenorphine 

and fentanyl in humans and rats, Department of 

Anesthesiology, Leiden University Medical 

Center, Leiden, The Netherlands, 2005 

Jun;94(6):825-34. Pub 2005 Apr 15, DOI: 

10.1093/bja/aei145 

17. Himanshu thukaral et al. Comparative analysis of 

post-operative analgesia requirement in patient 

undergoing minor oral surgery using 

buprenorphine with lignocaine V/S lignocaine – a 

double blind study, Dept. of Oral and 

Maxillofacial Surgery, ITS-CDSR, Muradnagar, 

Ghaziabad, 2015;3(2):164-169, DOI: 

10.5958/2393-9834.2015.00008. x. 

18. Navdeep Kaur et al. Comparative Effects of 

Buprenorphine and Dexmedetomidine as 

Adjuvants to Bupivacaine Spinal Anaesthesia in 

Elderly Male Patients Undergoing Transurethral 

Resection of Prostrate: A Randomized 

Prospective Study, M.S. Ramaiah Medical 

College and Hospitals, Bangalore, Dharwad 

Institute of Mental Health and Neurosciences and 

KIMS, Hubli, Year: 2017 | Volume: 11 | Issue: 

4 | Page: 886-891 

19. Daitch D. et al. Conversion from High-Dose Full-

Opioid Agonists to Sublingual Buprenorphine 

Reduces Pain Scores and Improves Quality of 

Life for Chronic Pain Patients, Department of 

Anesthesiology, Georgetown University Medical 

School, Washington, 2014 Dec;15(12):2087-94. 

doi: 10.1111/pme.12520. Pub 2014 Sep 12. 

20. Inoue et al. Addition of 0.1% bupivacaine to 

buprenorphine and droperidol in patient – 

controlled epidural analgesia improved 

postoperative pain scores on coughing after 

gynecological surgery, Department of 

Anesthesiology and Critical Care Medicine, Jichi 

Medical School, Tochigi 329-0498, Japan, 2005 

May;17(3):167-71., DOI: 

10.1016/j.jclinane.2004.06.01 

21. N Swarnkar, A Ghosh et al. Buprenorphine 

significantly prolongs postoperative analgesia in 

intravenous regional anaesthesia: a double blind 

randomized clinical trial, Internet Journal of 

Anesthesiology. 2008 Volume 19 Number 1. 

22. Nalini vadivelu et al. Buprenorphine in 

postoperative pain management, Department of 

Anesthesiology, Yale University, 333 Cedar 

Street, New Haven, CT 06520, USA. ,2010 

Dec;28(4):601-9. doi: 

10.1016/j.anclin.2010.08.015. 

23. Kumar.S. P et al. Efficacy of Buprenorphine 

Added 2 % Lignocaine 1:80000 in Postoperative 

Analgesia After Minor Oral Surgery. J. 

Maxillofacial. Oral Surg., 2013 Mar;12(1):30-4. 

doi: 10.1007/s12663-012-0360-z. Pub 2012 Apr 

24. 

http://www.jchr.org/
https://doi.org/10.1093/bja/aei145
https://doi.org/10.1016/j.jclinane.2004.06.015

