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INTRODUCTION

The management of  pain has been the most important 
topic of  discussion for the past many years. It was 
mentioned that approximately 75% of  the patients who 
underwent surgery experienced acute pain.1 Hence, it has 
to be managed properly. If  not, it can convert into chronic 
pain which is difficult to manage and affects the quality 

of  life of  the individual. As the pain is an unpleasant 
sensation and may cause damage to the tissues, it must be 
treated immediately and effectively. Post-operative pain 
management is very important to reduce the consequences 
of  post-surgery pain. It helps the patient to recover fast 
and start a routine lifestyle at the earliest. Hence, it reduces 
the hospital stay of  the patients and also increases patient 
satisfaction as well. In recent times, it was mentioned that 
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the uses of  epidural analgesia (EA) are not very effective. 
As it was mentioned, the risk of  adverse effects and 
complications is more than what is expected. Hence, the use 
of  EA was decreased in the management of  post-operative 
pain.2 Hence, there is a need for another pharmacological 
agent that is more effective. Buprenorphine is a synthetic 
analgesic agent that can effectively treat pain and opioid 
use disorder. Many studies reported that buprenorphine 
transdermal and sublingual both have significant pain relief  
scores.3-5 Although previous studies exist in this area, the 
studies in the Kolar area are sparse. As the results from 
other areas cannot be directly implemented here, the study 
was undertaken to observe the pain relief  scores of  epidural 
midazolam and buprenorphine for post-operative patients.

Aims and objectives
The present study was undertaken to compare the pain 
relief  scores of  epidural midazolam and buprenorphine 
for post-operative patients.

MATERIALS AND METHODS

The present observational comparative study was conducted 
at Sambram Hospital and Research Centre. The study 
protocol was approved by the Institutional Human Ethical 
Committee (LFMRC/No/EC-49 dated August 03, 2020). 
The sample size was calculated as 30 per group with a 
significance level of  0.05, and a power of  80%.6 The 
calculation was performed based on the previous studies in 
this area. A total of  60 male and female participants, within 
the age group of  20–60 years old, with the American Society 
of  Anesthesiologists grades I and II were recruited from the 
Department of  Surgery after obtaining written informed 
consent. Participants with serious complications were 
excluded from the study. All investigations required were 
conducted under the supervision of  senior doctors. After 
recruiting, they were randomly divided into two groups. 
All the study procedures including the epidural catheter 
and Visual Analog Scale were detailed to the participants 
before obtaining informed consent. All the procedures were 
performed following the standard protocols. Soon after 
the surgery, the pain scores were recorded using the Visual 
Analog Scale. Soon after recording the pain scores, the 
corresponding drugs were administered to the participants. 
Epidural midazolam 30 g/kg was administered to group 1 
and buprenorphine 0.15 mg diluted in normal saline was 
administered to the group II participants for 24 h. All vitals 
were monitored continuously. Participants were advised to 
report side effects if  any were experienced.

Statistical analysis
Data were analyzed using Statistical Package for the Social 
Sciences 20.0 version software. Student’s t-test was used 

to observe the significance of  the difference between the 
groups. Qualitative data were expressed in frequency and 
percentage. A probability value <0.05 was considered 
significant.

RESULTS

Table 1 presents the demographic data of  the participants. 
There is no significant difference in the demographic data 
of  the participants. Table 2 presents the distribution of  the 
duration of  analgesia in Group I patients. Table 3 presents 
the distribution of  the duration of  analgesia in Group II 
patients. Table 4 presents the pain scores of  participants 
in the post-operative period. There was no significant 
difference observed between the two groups. Both are 
equally effective. Table 5 presents the incidence of  side 
effects in Group I patients. Table 6 presents the incidence 

Table 4: Pain scores of participants in the 
post-operative period
Time (minutes) Group I Group II P-value
0 6±0.37 7±0.55 0.1342
15 4±0.18 4±0.44 1
30 2±0.44 2±0.10 1
60 0 0

Data were expressed as mean and SEM

Table 2: Distribution of duration of analgesia in 
Group I patients
Hours Number of patients (n=30) Percentage
5–8 4 13.33
9–12 4 13.33
13–16 7 23.33
17–20 6 20
21–24 9 30

Data were expressed in frequency and percentage

Table 3: Distribution of duration of analgesia in 
Group II patients
Hours Number of patients (n=30) Percentage
5–8 8 26.66
9–12 8 26.66
13–16 4 13.33
17–20 2 6.66
21–24 8 26.66

Data were expressed in frequency and percentage

Table 1: Demographic data of the participants
Parameter Group I (n=30) Group II (n=30) P-value
Age (years) 48±1.28 48±1.83 0.3732
Height (cm) 149.86±1.6 154±1.67 0.0801
Weight (kg) 58±1.83 62±2.19 0.1661

Data were expressed in mean and SEM.
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of  side effects in Group II patients. Nausea and vomiting 
are the mild side effects observed in the majority of  the 
patients in both groups.

DISCUSSION

Pain is an unpleasant sensation caused by a harmful 
stimulus. It is of  two types that are acute and chronic 
pain. Globally about 20–40% of  patients suffer from post-
operative pain which is acute. Although many treatment 
strategies are available, still management of  pain is a 
herculean task at the bedside. Post-operative pain is a major 
topic of  interest in the clinical scenario as it not only causes 
a decline in the quality of  life but is also related to mortality 
and morbidity.6 Hence, it is very much needed to manage 
the pain immediately after the surgery. Epidural analgesics 
are well recommended for the management of  post-
operative pain.7-9 Midazolam was reported to mediate the 
analgesic effect spinally. It was reported that administration 
of  single-shot of  midazolam provides an efficient analgesic 
effect.10 The epidural post-operative pain management was 
initially applied in the year 1949. Many studies reported that 
there was a significant decrease in anxiety and pain in the 
patients soon after surgery.11

The opioids usually bind with the receptors located in both 
the central nervous system and peripheral nervous system. 
However, the outcome depends on the type of  the receptor 
it binds with. There are three types of  receptors for opioids 
in both the central and peripheral nervous system that 
are µ, δ, and κ.11,12 It was mentioned by the earlier studies 

that the epidural administration of  opioids produces 
better results than when administered intravenously. 
Buprenorphine is an agonist to the µ-receptor and 
δ-receptor. However, it is an antagonist to the κ-receptor. It 
is a more potent drug and about more than 25% of  potency 
than morphine. Further, the most important thing is it has 
fewer side effects. Sedation and dizziness are possible side 
effects of  this drug.13-15 Single shot of  the midazolam has 
been reported to have a significant analgesia effect.16,17

The present study was undertaken to compare the pain 
relief  scores of  epidural midazolam and buprenorphine 
for post-operative patients. In the present study, there is 
no significant difference in the demographic data of  the 
participants in both groups. In the present study, we have 
observed similar actions by both drugs in the management 
of  post-operative pain. Further, nausea and vomiting are 
the most commonly observed side effects in the majority 
of  the patients. Both these drugs can be preferred in 
the management of  post-operative pain so that patient 
satisfaction can be improved and the patient stay at the 
hospital can be minimized.3,4,17-20 The present study results 
are in accordance with the earlier studies.

Limitations of the study
The sample size of  the study was small. Hence, results 
cannot be generalized.

CONCLUSION

In the present study, we have observed similar actions by 
both drugs in the management of  post-operative pain. The 
study not only adds to the literature about the effectiveness 
of  these drugs but also explains the mild side effects. 
Hence, the study recommends the use of  both these drugs 
in the management of  post-operative pain so that patient 
satisfaction can be improved and the patient stay at the 
hospital can be minimized. Further, detailed and multi-
center studies are recommended to generalize the results.

ACKNOWLEDGMENT

The authors would like to acknowledge the participants 
for their active participation.

REFERENCES

1. Suner ZC, Kalayci D, Sen O, Kaya M, Unver S and Oguz G. 
Postoperative analgesia after total abdominal hysterectomy: Is 
the transversus abdominis plane block effective? Niger J Clin 
Pract. 2019;22(4):478-484.

2. Rawal N. Epidural analgesia for postoperative pain: Improving 
outcomes or adding risks? Best Pract Res Clin Anaesthesiol. 
2021;35(1):53-65.

Table 6: Incidence of side effects in Group II 
patients
Side effects Number of 

patients (n=30)
Percentage

Nausea 12 40
Vomiting 10 33.33
Pruritis 0 0
Respiratory depression 3 10
Retention of urine 1 3.33
Sedation 4 13.33

Data were expressed in frequency and percentage

Table 5: Incidence of side effects in Group I 
patients
Side effects Number of 

patients (n=30)
Percentage

Nausea 15 50
Vomiting 9 30
Pruritis 0 0
Respiratory depression 1  3.33
Retention of urine 1 3.33
Sedation 4 13.33

Data were expressed in frequency and percentage



Shankarappa, et al.: Epidural midazolam and buprenorphine for post-operative analgesia

Asian Journal of Medical Sciences | Sep 2024 | Vol 15 | Issue 9 51

 https://doi.org/10.1016/j.bpa.2020.12.001
3. Albaqami MS, Alqarni AA, Alabeesy MS, Alotaibi AN, Alharbi HA, 

Alshammari MM, et al. Buprenorphine for acute post-surgical 
pain: A systematic review and meta-analysis. Saudi J Anaesth. 
2023;17(1):65-71.

 https://doi.org/10.4103/sja.sja_822_22
4. Sanfilippo F, Via L, Zanghì A and Cappellani A. Efficacy of 

postoperative buprenorphine in the first 12 hours after surgery. 
Saudi J Anaesth. 2024;18(1):148-150.

5. Afshari A and Wetterslev J. When may systematic reviews and 
meta-analyses be considered reliable? Eur J Anaesthesiol. 
2015;32(2):85-87.

 https://doi.org/10.1097/EJA.0000000000000186
6. Singh M, Singh R and Jain A. An observational study to 

evaluate the effect of different epidural analgesia regimens on 
dynamic pain scores in patients receiving epidural analgesia for 
postoperative pain relief after elective gynecological surgery. 
J Anaesthesiol Clin Pharmacol. 2018;34(3):362-371.

 https://doi.org/10.4103/joacp.JOACP_57_18
7. Rosow CE. Butorphanol in perspective. Acute Care. 1988; 

12(Suppl 1):2-7.
8. Wolff J, Carl P and Crawford ME. Epidural buprenorphine for 

postoperative analgesia. A controlled comparison with epidural 
morphine. Anaesthesia. 1986;41(1):76-79.

 https://doi.org/10.1111/j.1365-2044.1986.tb12710.x
9. Parikh GP, Veena SR, Vora K, Parikh B and Joshi A. Comparison 

of epidural butorphanol versus epidural morphine in postoperative 
pain relief. Middle East J Anaesthesiol. 2014;22(4):371-376.

10. Nishiyama T, Matsukawa T and Hanaoka K. Continuous epidural 
administration of midazolam and bupivacaine for postoperative 
analgesia. Acta Anaesthesiol Scand. 1999;43(5):568-572.

 https://doi.org/10.1034/j.1399-6576.1999.430514.x
11. Behar M, Magora F, Olshwang D and Davidson JT. Epidural 

morphine in treatment of pain. Lancet. 1979;1(8115):527-529.
 https://doi.org/10.1016/s0140-6736(79)90947-4

12. Agarwal K, Agarwal N, Agrawal V, Agarwal A, Sharma M and 
Agarwal K. Comparative analgesic efficacy of buprenorphine or 
clonidine with bupivacaine in the caesarean section. Indian J 
Anaesth. 2010;54(5):453-457.

 https://doi.org/10.4103/0019-5049.71046
13. Wilde GP, Whitaker AJ and Moulton A. Epidural buprenorphine 

for pain relief after spinal decompression. J Bone Joint Surg Br. 
1988;70(3):448-450.

 https://doi.org/10.1302/0301-620X.70B3.3286657
14. Bharti N and Chari P. Epidural butorphanol-bupivacaine analgesia 

for postoperative pain relief after abdominal hysterectomy. J Clin 
Anesth. 2009;21(1):19-22.

 https://doi.org/10.1016/j.jclinane.2008.06.023
15. Gupta R, Kaur S, Singh S and Aujla KS. A comparison of 

epidural butorphanol and tramadol for postoperative analgesia 
using CSEA technique. J Anaesthesiol Clin Pharmacol. 
2011;27(1):35-38.

16. Venkatraman R and Sandhiya R. Evaluation of efficacy of 
epidural butorphanol tartrate for postoperative analgesia. Int J 
Pharm Pharm Sci. 2015;7:52-54.

17. Setti T, Sanfilippo F and Leykin Y. Transdermal buprenorphine 
for postoperative pain control in gynecological surgery: 
A prospective randomized study. Curr Med Res Opin. 
2012;28(10):1597-1608.

 https://doi.org/10.1185/03007995.2012.719864
18. Devulapalli PK and Verma HR. A comparative study of epidural 

butorphanol and epidural morphine for the relief of postoperative 
pain. J Evol Med Dent Sci. 2015;4(30):5161-5171.

19. Nishiyama T, Yokoyama T and Hanaoka K. Midazolam improves 
postoperative epidural analgesia with continuous infusion of 
local anaesthetics. Can J Anaesth. 1998;45(6):551-555.

 https://doi.org/10.1007/BF03012706
20. Barili F, Parolari A, Kappetein PA and Freemantle N. Statistical 

primer: Heterogeneity, random- or fixed-effects model analyses? 
Interact Cardiovasc Thorac Surg. 2018;27(3):317-321.

 https://doi.org/10.1093/icvts/ivy163

Authors’ Contributions:
SRV- Design of the study, review of literature, analysis, and preparing the manuscript; BK- Data collection and preparing the manuscript, SSKG, PBV, and 
MJK- Design of the study, analysis, preparing the manuscript, and proofreading.

Work attributed to:
Sambhram Institute of Medical Sciences and Research, Kolar & Little Flower Medical Research Centre, Kerala.

Orcid ID:
Dr. Shankarappa RV -  https://orcid.org/0009-0006-1346-8405
Dr. Bharat Kiran -  https://orcid.org/0009-0006-8678-8055
Dr. Padmanabha BV -  https://orcid.org/0009-0001-9905-1101
Dr. Sai Sailesh Kumar Goothy -  https://orcid.org/0000-0002-2578-6420

Source of Support: Nil, Conflicts of Interest: None declared.

https://doi.org/10.1016/s0140-6736(79)90947-4
https://orcid.org/0009-0006-1346-8405
https://orcid.org/0009-0006-8678-8055
https://orcid.org/0009-0001-9905-1101
https://orcid.org/0000-0002-2578-6420

