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INTRODUCTION 

Pain is an unpleasant sensory and emotional 

experience associated with actual and potential 

tissue damage. It is the duty of every anaesthetist 

to provide adequate pain relief. Regional 

anaesthesia of the trunk and the extremities is an 

alternative to general anaesthesia in many 

situations. It avoids the unwanted effects of the 

anaesthetic drugs used during general anaesthesia 

and the stress of laryngoscopy & tracheal 

intubation and CNS is also spared, so that the 

patient is conscious, fully awake during the 

surgical procedure without recognising pain. 

Peripheral nerve blocks provide longer and more 

localised pain relief than systemic opioids and non-

steroidal anti- inflammatory drugs. Early 

postoperative mobilisation and rehabilitation with 

minimally associated pain and discomfort is the 

most desirable feature in modern orthopaedic 

surgery. 

 

For surgeries upon upper extremities, brachial 

plexus block provides better tourniquet tolerance 

and post operative analgesia. It is a sole technique 

in emergency situation with inadequate starvation 

time and where general anaesthesia is contraindi- 

cated.  

 

Local anaesthetics alone provide good operative 

conditions but have shorter duration of posto- 

perative analgesia. This problem can be overcome 

by using long acting local anaesthetics like 

Bupivacaine. Bupivacaine is one of the most 

frequently used local anaesthetic as it has a longer 

duration of action varying from 3 to 8 hours. 

However, it has limiting factors like delayed onset, 

patchy or incomplete analgesia. To minimize these 

drawbacks adjuvants like Clonidine, Dexametha- 

sone, Dexmedetomidine, Ketamine, Magnesium 

Sulphate etc., have been added to improve the 

quality and duration of action and postoperative 

analgesia. 

  

Lately, dexmedetomidine, a highly selective α2 

adrenergic agonist, has been used as an adjuvant to 

local anaesthetics. Various clinical trials 

performed in both animals and humans have 

shown dexmedetomidine to be safe when used as 

an adjuvant to local anaesthetic in subarachnoid, 

caudal, epidural, and Peripheral Nerve Blocks. 

However, there remains limited knowledge on the 

analgesic efficacy and clinical haemodynamic 

utility of adding dexmedetomidine to local anaes- 

thetics during peripheral nerve block in humans. 

 

The primary outcome of this study measures the 

hemodynamic changes associated with Dexmedet- 

omidine as an adjuvant in Brachial Plexus Blocks. 

Secondary outcome includes the adverse effects 

and the degree of sedation associated with the 

same. 

 

MATERIALS AND METHODS 

This is a prospective, randomized, case control 

study. It was done after the approval of our hospital 

ethical committee. Written informed consent was 

taken from 60 patients undergoing elective upper 

limb surgery including arm, forearm, and hand 

fractures; with American Society of Anesthesio- 

logist (ASA) I, II and III; of both sexes; and age 

range from 18–60 years. Patients unwilling to give 

consent, with a history of neuromuscular, 

pulmonary, neurological, cardiovascular, renal, or 

hepatic diseases were excluded from the study. 

Also, patients with bleeding disorders, any known 

allergy to the studied drugs, and failure of the block 

were excluded. 

 

All patients included were allocated randomly 

(using computer-generated number lists and 

opaque sealed envelopes) into two groups of 30 

each. Patients were randomly allocated into the 

following groups: group B received 30 ml 

bupivacaine 0.5% and group D received 30 ml 

bupivacaine 0.5% containing 40 μg dexmedeto- 

midine.  

 

The anaesthesia machine, emergency oxygen 

source (E type cylinders), pipeline O2 supply, 

LMA Proseal, working laryngoscopes, appropriate 

size endotracheal tubes and connectors were kept 

ready for emergency resuscitation. Apart from this, 

working suction apparatus with suction catheter, 

Oropharyngeal airways and drugs including 

Thiopentone, Propofol, Midazolam, Fentanyl, 

Succinylcholine, Vecuronium, Hydrocortisone, 

Atropine, Ephedrine, Adrenaline, glycopyrrolate, 

sodium bicarbonate and Intralipid 20% emulsion 

were also kept ready. For the block, Senstim MNS 

– 01 Peripheral nerve stimulator and Senstim 

Stimuplex needles (50mm) were used. 

 

Patients were kept nil per oral overnight and 

premedicated with Inj. Pantoprazole 40mg & Inj. 

Ondensetron 4mg. Once shifted to the operation 

theatre, baseline heart rate, blood pressure, and 

oxygen saturation were recorded. An intravenous 

line with an 18-gauge (G) intravenous (iv) cannula 

was secured in the unaffected limb and Ringer’s 

Lactate infusion was started. Patient was kept in 

supine position on the operation table with arms by 
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the side and head turned to the contralateral side. 

With all aseptic precautions subclavian artery 

pulsations were felt and a skin wheel was raised 

with local anaesthetic cephalo-posterior to the 

pulsations. A 22 gauge, 50mm stimulating needle 

(Senstim) was introduced through the point located 

parallel to head and neck in a caudal and slight 

medial and posterior direction. The location end 

point was a distal motor response of muscle twitch 

of the fingers with an output lower than 0.8 mA 

(milliamperes). After observing elicited outcome 

and encountering the negative aspiration of blood, 

the needle was kept in the same position, 30ml of 

0.5% Bupivacaine containing 40mcg dexmedeto- 

midine was injected slowly by ruling out the 

intravascular injection intermittently. 

 

Heart rate (HR), mean arterial blood pressure 

(MAP), respiratory rate, and oxygen saturation 

were recorded at the following times:  

 

● T0 = basal readings before performing the block 

● T1 – T3 = readings obtained every 5 min after 

local injection for 15 min 

● T4 – T10 = readings obtained every 15 min for 2 

hr after injection of LA. 

 

Untoward adverse effects, such as incidence of 

bradycardia, hypotension, respiratory depression 

and degree of sedation were also documented. 

 

Bradycardia was considered if the HR went below 

50 bpm and was proposed to be managed with 

atropine 0.3–0.6 mg. 

 

Hypotension was defined as a decrease in MAP of 

more than 20% of baseline value and was proposed 

to be treated with crystalloid infusion and 6 mg 

bolus of Ephedrine iv. 

 

The patient was considered hypoxic if the oxygen 

saturation dropped below 90% and was managed 

with supplemental oxygen through nasal cannula 

or face mask.  

 

This was further classified as respiratory 

depression if the above-mentioned rescue 

techniques failed to maintain oxygen saturation, in 

which case, a Laryngeal Mask Airway (LMA 

Proseal) was introduced into the patient’s 

oropharynx with adequate sedation to secure 

airway till the end of the procedure. 

 

Nausea and vomiting if occurred were recorded 

and treated with Ondensetron 8 mg intravenously. 

Sedation was evaluated every 30 min (T0 = 

sedation level by the end of injection of LA) for 3 

h, then every 1 h for the next 6 h by the anaesthetist 

in the Post-Anaesthetic ICU. The Modified 

Ramsay Sedation Scale was used:  

 

1. Anxious, agitated, restless. 

2. Cooperative, oriented, tranquil. 

3. Responds to commands only. 

4. Brisk response to light glabellar tap or loud 

noise. 

5. Sluggish response to light glabellar tap or loud 

noise. 

6. No response. 

 

Statistical analysis was done using the Statistical 

Package for Social Science (SPSS15.0 Evaluation 

version). To calculate the sample size, a power 

analysis of α=0.05 and α=0.90, showed that 30 

patients per study group were needed. Data are 

expressed as either mean and standard deviation or 

numbers and percentages. Continuous covariates 

were compared using analysis of variance 

(ANOVA). The comparison was studied using the 

Chi-square test or Fisher’s exact test as 

appropriate, with the P value reported at the 95% 

confidence interval. P < 0.05 was considered 

statistically significant. 

 

RESULTS 

The demographic data were comparable in both the 

groups. Among the adverse effects, hypotension 

was seen in 4 patients and bradycardia in 5 patients 

of Group D. The mean Ramsay sedation score was 

2.32 ± 0.618 in Group D and 2.00 in Group B. 

Desaturation was noted in 2 patients in group D. 

Side effects such as nausea, vomiting or pruritis 

were not observed in either of the groups. Two 

failure cases were found in Group B and one failure 

case were found in Group D. These cases were 

subsequently converted to general anaesthesia. 

Therefore, statistical analysis was applied on 28 

patients in Group B and 29 patients in Group D. 

 

 

Demographic data: Age and sex distribution in both groups 

 Group B (n = 28) Group D (n = 29) Statistical Analysis 

Age (years) 32.94 ± 14.8 33.26 ± 15.03 Not Significant 

Sex (male : female) 16:12 18:11 Not Significant 
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Incidence of Adverse events 

 Group B Group D P value 

Nausea 0 0 - 

Vomiting 0 0 - 

Pruritis 0 0 - 

Respiratory 

Depression 
0 2 > 0.05 

Bradycardia 0 5 > 0.05 

Hypotension 0 4 > 0.05 

 

 

  

 

 

 
 

 
 

 
 

Mean Ramsay Sedation Score 

 Group B (n = 28) Group D (n = 29) Statistical Analysis 

Mean Ramsay Sedation Score 2.00 2.32 ± 0.618 Not Significant 
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DISCUSSION 

Dexmedetomidine, the pharmacologically active 

d-isomer of medetomidine is a highly specific and 

selective α2 adrenoceptor agonist with α2:α1 

binding selectivity ratio of 1620:1 as compared to 

220:1 for clonidine, thus decreasing the unwanted 

side effects of α1 receptors. Studies have shown 

that presynaptic activation of α2 adrenoceptor in 

central nervous system inhibits the release of 

norepinephrine, terminating the propagation of 

pain signals, and their postsynaptic activation 

inhibits sympathetic activity, thereby decreasing 

HR and BP. Hence it is known to increase the risk 

of bradycardia, hypotension, also sedation, and 

respiratory depression.  

 

Transient hypertensive response with doses 1-4 

μg/kg is attributed to initial stimulation of α- 2B 

subtype receptors in vascular smooth muscles. 

Bradycardia is a reflex response to this transient 

response and it persists subsequently due to central 

sympathetic inhibition. Baroreceptor reflex and 

HR response to a pressor agent is well preserved 

with the use of dexmedetomidine, thus 

hypotension and bradycardia are easily treatable 

conferring hemodynamic stability. High selectivity 

for α-2A receptors mediates analgesia, sedation, 

and anxiolysis. The research done so far shows 

encouraging results for its use in intravenous 

sedation (ICU and operative patients), spinal, 

epidural, caudal anesthesia, and Bier's block. 

 

Yoshitomi et al., demonstrated that dexmedet- 

omidine as well as clonidine enhanced the local 

anesthetic action of lignocaine via peripheral α-2A 

adrenoceptors. Studies have shown that clonidine 

and dexmedetomidine when added to bupivacaine 

prolongs the duration of anesthesia and analgesia 

in brachial plexus block, but was associated with 

bradycardia, hypotension, and respiratory 

depression as side effects. 

 

In the results published by Pal Singh et al, 

hypotension was seen in 22 patients and 

bradycardia in 26 patients of Group II. SBP was 

never <20% from the baseline value, so no 

treatment was given. Fall in pulse rate was more 

than 20% from baseline in one patient of study 

group who responded well to atropine. The 

decrease in blood pressure is due to the inhibition 

of central sympathetic outflow. The presynaptic 

alpha-2 receptors are also stimulated by 

dexmedetomidine, thereby decreasing norepine- 

phrine release and causing a fall in blood pressure 

and HR. In this study, intraoperative complications 

in both the groups were not statistically significant. 

There was not a single episode of respiratory 

depression in any of the groups. 

 Esmaoglu et al., reported prolongation of axillary 

brachial plexus block when dexmedetomidine was 

added to levobupivacaine. They observed 

bradycardia in seven out of 30 patients in study 

group while we observed it in only one out of 25 

patients.  

In our study, hypotension was seen in 4 patients 

and bradycardia in 5 patients of Group D, which 

was statistically not significant. SBP was never 

<20% from the baseline value, so no treatment was 

given. Fall in pulse rate was more than 20% from 

baseline in one patient of Group D who responded 

well to atropine. The decrease in blood pressure is 

due to the inhibition of central sympathetic 

outflow. The presynaptic alpha-2 receptors are also 

stimulated by dexmedetomidine, thereby 

decreasing norepinephrine release and causing a 

fall in blood pressure and HR. There were two 

episodes of respiratory depression in patients of 

group D, which were intervened with a 

Supraglottic Airway Device, LMA Proseal to 

maintain airway patency. However, this incidence 

was also not statistically significant. Therefore, it 

can be opined through review of previous literature 

that the incidence of adverse events was 

documented at a higher dose of dexmedetomidine, 

and at doses of 40 µg, these adverse events are 

insignificant. Hence, we can conclude from our 

study that there are no significant adverse events 

when Dexmedetomidine was supplemented as an 

adjuvant to supraclavicular brachial plexus block 

at a dose of 40 µg. 

 

CONCLUSION 

In view of the literature justifying Dexmedetomidine 

as an efficient adjuvant to peripheral regional 

anaesthesia with documented prolongation of 

sensory blockade, motor blockade, and duration of 

analgesia, its use has become more pronounced in 

the recent decade. With our study, we conclude 

that a dose of 40 µg Dexmedetomidine poses 

minimal haemodynamic compromise and a 

significantly lower incidence of untoward adverse 

events when used as an adjuvant in peripheral 

nerve blocks. 

 

REFERENCES 

1. Halstead C. Great moments in the history of 

anaesthesiology. In: A Practice of Anesthesia. 

7th ed. London, UK: Lioyd-Luke; 2003. p. 5. 

2. Khan ZP, Ferguson CN, Jones RM. α2 and 

imidazoline receptor agonists, their pharmac- 

ology & therapeutic role. Anaesthesia. 

1999;54(2):146-65. 



A Prospective Study On The Adverse Effects Of Dexmedetomidine As An Adjuvant To 0.5%  

Bupivacaine In Supraclavicular Brachial Plexus Block                                                                                    Section A-Research paper 
 

Eur. Chem. Bull. 2023, 12(Special Issue 5), 174 – 180  179 

3. Grewal A. Dexmedetomidine: New avenues. J 

Anaesthesiol Clin Pharmacol. 2011;27 (3):297-

302. 

4. Murphy DB, McCartney CJ, Chan VW. Novel 

analgesic adjuncts for brachial plexus block: a 

systematic review. Anesth Analg 2000; 

90:1122-8. 

5. Soni CM, Parikh H. Comparison of the motor 

and sensory block by Ropivacaine & 

Bupivacaine in combination with lignocaine in 

supracla- vicular block Open Access. Natl J 

Med Res. 2013;3(4):353- 7. 

6. Mustufa A, Hassan KA, Rahman SA. 

Comparative study of lignocaine, Bupivacaine 

alone and in combination in supraclavicular 

block. Indian J Clin Anaesthesia. 

2016;3(2):238-42. 

7. Rutkowska K, Knapik P, Misiolek H. The effect 

of dexmedetomidine sedation on brachial 

plexus block in patients with end-stage renal 

disease. Eur J Anaesthesiol 2009;26:851-5. 

8. Brummett CM, Norat MA, Palmisano JM, 

Lydic R. Perineural administration of 

dexmedetom- idine in combination with 

bupivacaine enhances sensory and motor 

blockade in sciatic nerve block without 

inducing neuro- toxicity in rat. Anesthesiology 

2008;109:502-11. 

9. Raizada, Chandralekha, Jain PC, Kumar A. 

Compounding and increase in concentration of 

local anaesthetic agents incraease the success 

rate of Brachial plexus block .IJA 2002:46(3)-

193-196. 

10. Popping DM, Elia N, Marret E, et al. Clonidine 

as an adjuvant to local anesthetics for peripheral 

nerve and plexus blocks a meta-analysis of 

randomized trials. Anesthesiology 2009;111: 

406–15. 

11. Laiq N, Khan MN, Arif M, et al. Midazolam 

with bupivacaine for improving analgesia 

quality in brachial plexus block for upper limb 

surgeries. J Coll Physicians Surg Pak 

2008;18:674–8. 

12. Choi S, Rodseth R, McCartney CJ. Effects of 

dexamethasone as a local anaesthetic adjuvant 

for brachial plexus block: a systematic review 

and meta-analysis of randomized trials. Br J 

Anaesth 2014; 112:427–39. 

13. Brummett CM, Padda AK, Amodeo FS, Welch 

KB, Lydic R. Perineural dexmedetomidine 

added to ropivacaine causes a dose-dependent 

increase in the duration of thermal 

antinociception in sciatic nerve block in rat. 

Anesthesiology 2009;111:1111-9. 

14. Lee AR, Yi HW, Chung IS, et al. Magnesium 

added to bupivacaine prolongs the duration of 

analgesia after interscalene nerve block. Can J 

Anaesth 2012;59:21–7. 

15. Zhang Y, Wang CS, Shi JH, Sun B, Liu SJ, Li 

P, et al. Perineural administration of dexme- 

detomidine in combination with ropivacaine 

prolongs axillary brachial plexus block. Int J 

Clin Exp Med 2014;7:680-5. 

16. Bhana N, Goa KL, McClellan KJ. Dexme- 

detomidine Drugs 2000;59: 263–8. 

17. Maruta T, Nemoto T, Satoh S, et al. 

Dexmedetomidine and clonidine inhibit the 

function of NaV1.7independent of a2-

adrenoceptor in adrenal chromaffin cells. J 

Anesth 2011;25:549–57. 

18. Chen BS, Peng H, Wu SN. Dexmedetomidine, 

an alpha2-adrenergic agonist, inhibits neuronal 

delayed-rectifier potassium current and sodium 

current. Br J Anaesth 2009;103:244–54. 

19. A. Esmaoglu, F. Yegenoglu, A. Akin, and C. Y. 

Turk, “Dex- medetomidine added to 

levobupivacaine prolongs axillary brachial 

plexus block,” Anesthesia & Analgesia, vol. 

111, no. 6, pp. 1548–1551, 2010. 

20. X. Kwon, S. M. Hwang, J. J. Lee, and J. H. 

Kim, “The effect of dexmedetomidine as an 

adjuvant to ropivacaine on the bis- pectral index 

for supraclavicular brachial plexus block,” Ko- 

rean Journal of Anesthesiology, vol. 68, no. 1, 

p. 32, 2015. 

21. R. M. Venn, M. D. Karol, and R. M. Grounds, 

“Pharmaco- kinetics of dexmedetomidine 

infusions for sedation of post- operative 

patients requiring intensive care †,” British 

Journal of Anaesthesia, vol. 88, no. 5, pp. 669–

675, 2002. 

22. M. S. Angst, B. Ramaswamy, M. F. Davies, and 

M. Maze, “Comparative analgesic and mental 

effects of increasing plasma concentrations of 

dexmedetomidine and alfentanil in humans,” 

Anesthesiology, vol. 101, no. 3, pp. 744–752, 

2004. 

23. A. Tripathi, K. Sharma, M. Somvanshi, and R. 

L. Samal, “A comparative study of clonidine 

and dexmedetomidine as an adjunct to 

bupivacaine in supraclavicular brachial plexus 

block,” Journal of Anaesthesiology Clinical 

Pharmacology, vol. 32, no. 3, pp. 344–348, 

2016. 

24. K. Wang, L.-j. Wang, T.-j. Yang, Q.-x. Mao, Z. 

Wang, and L.-y. Chen, “Dexmedetomidine 

combined with local anes- thetics in thoracic 

paravertebral block,” Medicine, vol. 97, no. 46, 

Article ID e13164, 2018. 

25. S. J. Bajwa and J. Kaur, “Clinical profile of 

levobupivacaine in regional anesthesia: a 

systematic review,” Journal of Anaes- 



A Prospective Study On The Adverse Effects Of Dexmedetomidine As An Adjuvant To 0.5%  

Bupivacaine In Supraclavicular Brachial Plexus Block                                                                                    Section A-Research paper 
 

Eur. Chem. Bull. 2023, 12(Special Issue 5), 174 – 180  180 

thesiology Clinical Pharmacology, vol. 29, no. 

4, pp. 530–539, 2013. 

26. K. Kaygusuz, I. O. Kol, C. Duger et al., “Effects 

of adding dexmedetomidine to levobupivacaine 

in axillary brachial plexus block,” Current 

Therapeutic Research, vol. 73, no. 3, pp. 103–

111, 2012. 

27. S. Swami, S. Ladi, V. Keniya, and R. Rao, 

“Comparison of dexmedetomidine and 

clonidine (α2 agonist drugs) as an adjuvant to 

local anaesthesia in supraclavicular brachial 

plexus block: a randomised double-blind 

prospective study,” Indian Journal of 

Anaesthesia, vol. 56, no. 3, p. 243, 2012. 

28. Brummett CM, Hong EK, Janda AM, et al. 

Perineural dexmedetomidine added to 

ropivacaine for sciatic nerve block in rats 

prolongs the duration of analgesia by blocking 

the hyperpolarization-activated cation current. 

Anesthesiology 2011;115: 836–43. 

29. Gu XY, Liu BL, Zang KK, et al. 

Dexmedetomidine inhibits Tetrodotoxin-

resistant Nav1.8 sodium channel activity 

through Gi/o- dependent pathway in rat dorsal 

root ganglion neurons. Mol Brain 2015;8:15. 

 

 

 

 




