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Abstract 
Introduction: Peripheral nerve block of the upper extremity with local anesthetic agent along 
with analgesic adjuvant produce intense nerve block for surgical procedure and also produce 
good postoperative analgesia.  
Aims & Objective: The objectives of this study were to compare the effects of Inj. Ropivacaine, 
Inj. Ropivacaine with Clonidine, Inj. Ropivacaine with Dexmedetomidine as adjuvants, used for 
Supraclavicular approach of brachial plexus block with respect to onset, duration of motor and 
sensory block, duration of analgesia and untoward side effects.  
Methods: 40 patients were allocated in following groups and Brachial plexus block were 
administered in Group R with 0.5% ropivacaine (3mg/kg) + normal saline to make total 40ml 
volume, Group C with 0.5%ropivacaine(3mg/kg) + 1mcg/kg of clonidine + normal saline to 
make total 40 ml volume and Group D - with 0.5% ropivacaine (3mg/kg) + 1mcg/kg of 
dexmedetomidine + normal saline to make total 40ml volume. All demographic and Vital 
parameters of the patients. time of onset and duration of sensory & motor block and degree of 
sedation at intervals of 0, 5, 10, 20, 30, and 120 min were monitored. 
Results: The onset of sensory and motor block was shortest in Gr D. The duration of sensory and 
motor block the duration of postoperative analgesia was longest in Gr D and shortest in Gr R. 
There was a significant difference in sedation score at 10 and 30 mins between Gr R and Gr C 
and also between Gr R and Gr D. There was no difference between Gr C and Gr D in sedation 
score. 
Conclusion: Insupraclavicular brachial plexus block, adding Dexmedetomidine (1mcg/kg) as an 
adjuvant to ropivacaine (0.5%) results in faster onset and longer duration of sensory and motor 
block with longer duration of analgesia than the addition of clonidine. 
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Introduction 
The administration of regional anesthesia 
and blocking of peripheral nerves has 
gained its importance because it decreases 
the intensity of pain in the postoperative 
period, the need for postoperative analgesic 
medications and the incidence of 
postoperative sickness. 
The choice of regional anaesthesia depends 
upon the limb to be operated on, the 
duration of the surgery, ambulation 
requirements and desired duration of pain 
control in the postoperative period [1,2] A 
variety of well-established traditional ways 
to block the brachial plexus exist, namely 
interscalene, supraclavicular, 
infraclavicular, and axillary techniques 
depending upon the anatomical site of the 
block [1-3].  
Among these techniques, supraclavicular 
block gains most popularity as it is the 
easiest to apply. At this point, the brachial 
plexus is very compact, and a little volume 
of local anesthetic produces a dense block 
of the entire upperlimb with a short period 
of onset of surgical block [3,4]. The success 
of regional anaesthesia depends upon the 
deposition of a local anaesthetic agent close 
to the targeted nerve [1,4]. The use of nerve 
locator or ultrasound has improved the 
success rate, but failure or incomplete block 
is not rare following supraclavicular 
brachial plexus block [5,6].  
Selection of local anesthetic drug along with 
analgesic adjuvant for regional nerve block 
produces intense block for surgical 
procedure and also good postoperative 
analgesia. Previous studies have evaluated 
either Ropivacaine with Clonidine or 
Ropivacaine with Dexmeditimidine as an 

adjuvant in comparison to Ropivacaine 
alone for Brachial Plexus Block. In our 
study, we had three groups for comparison 
to reach a definite conclusion regarding the 
efficacy of the local anesthetic drug and the 
adjuvants in the brachial plexus block.  
Aims and Objectives   
The objectives of this study are to compare 
the effects of Inj. Ropivacaine, Inj. 
Ropivacaine with Clonidine, Inj. 
Ropivacaine with Dexmedetomidine as 
adjuncts, used for Supraclavicular approach 
of brachial plexus block with respect to 
onset, duration of motor and sensory block, 
duration of analgesia and untoward adverse 
effects. 
Material and Methods 
This double-blind, prospective, 
observational study was conducted after 
obtaining informed consent and ethical 
committee clearance. Total of 120 Patients 
aged between 40 to 60 years, weighing 50 to 
60 kg of ASA class I & II physical status 
and posted for upper extremity orthopedic 
surgery was taken in this study each group 
containing 40 patients. Routine proper 
active investigations were done  and 
patients were allocated by computer-
generated random technique in  following 
groups and anaestheia was administered in: 
Group R –with 0.5% ropivacaine( 3mg/kg ) 
+ normal saline to make total 40ml volume, 
Group C –with 0.5%ropivacaine(3mg/kg) + 
1mcg/kg of clonidine +normal saline to 
make total 40ml volume and  Group D - 
with  0.5% ropivacaine(3mg/kg)+ 1mcg/kg  
of dexmedetomidine+ normal saline to 
make total 40ml volume. Intravenous access 
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was obtained, and baseline vital parameters 
were recorded. Patients having any 
contraindication of regional nerve block and 
having bilateral upper limb surgery were not 
included in our study. The patient was lying 
in the supine position and the surgical arm   
is adducted and the hand extended along the 
side towards the ipsilateral knee.  Under 
through asepsis, local infiltration of 
anaesthetic drug is performed at the site of 
the nerve.  and a 5 cm, 22-gauge needle is 
introduced in the parasagittal plane at the 
superior border of the clavicle. Locating the 
nerve with a nerve locator the anesthetic 
solution was injected keeping the needle in 
a fixed position and patients were kept 
under observation. After 30 minutes if the 
block was considered to be adequate, the 
surgeons’ tourniquet was applied, and 
surgery was started. If the block was 
inadequate for surgery, the patient was 
given general anaesthesia and was excluded 
from the study. Patients were monitored for 
any adverse effects/complications. Patients 
were asked to document the time when 
incisional discomfort began and the time 
when full power returned to the shoulder, 
the duration of post-operative analgesia 
(until the patient asks for the first dose of 
rescue analgesia). Sensory block was 
evaluated by pinprick, the motor block was 
evaluated by Bromage Scale and sedation 
was assessed by Ramsay sedation Score. 
The duration of analgesia, defined as the 
time between the onset of action of block 
and onset of pain was the time when 
patients received the first dose of analgesic 
(visual analogue scale score > 4). 

Statistical Analysis 
All demographic and basic clinical 
parameters including pulse, blood pressure, 
and O2 saturation. time of onset and 
duration of sensory & motor block and 
degree of sedation at intervals of 0, 5, 10, 
20, 30, and 120 min were monitored. The 
duration of post-operative analgesia was 

also measured. Data were entered in 
Microsoft Excel and Statistical Analysis 
was done using SPSS, IBM Version 23. 
ANOVA was used to find the homogeneity 
of demographic parameters and Study 
parameters. The unpaired t-test test was 
used to find the pair-wise significance 
between the three groups. Alpha level was 
taken at 5%, with a confidence level of 
95%, and p-value of <0.05 was taken as 
significant. 
Numerical data were analysed using the 
ANOVA test, with inter-group comparisons 
done by Post-Hoc Tukey. Categorical data 
were analysed using the Chi-Square test and 
the Fischer-Exact test. 

Results   
In our study, the difference in demographic 
variability (Age, sex, body weight, height, 
and ASA status) was non-significant in all 
three groups (P>0.05). Regarding the onset 
of the sensory block, there were significant 
differences between the three groups as the 
p-value was<0.05. The onset was fastest in 
GR D and slowest in GR R (Table 1). The 
onset of the motor block had significant 
differences between the three groups as the 
p-value was<0.05. The onset was fastest in 
GR D and slowest in GR R (Table 2). There 
were also significant differences in the 
duration of the sensory block between the 
three groups as the p-value was <0.05. The 
duration was longest in GR D and shortest in 
GR R (Table 3). We also observed 
significant differences in the duration of the 
motor block between the three groups as the 
p-value was<0.05. 
The duration was longest in GR D and 
shortest in GR R (Table 4). The duration of 
postoperative analgesia was longest in GR D 
and shortest in GR R and there were 
significant differences between the three 
groups as the p-value was<0.05 (Table 5). A 
comparison of MAP (mm Hg) between three 
groups at different points of time showed 



International Journal of Toxicological and Pharmacological Research                  ISSN: 0975-5160, p-ISSN: 2820-2651 

 

 
Mullick et al.                     International Journal of Toxicological and Pharmacological Research 
  

30 

that there were no significant differences 
among the three groups at different points as 
every time p value was >0.05.  
There was a significant difference in 
sedation score at 10 min between GR R and 
GR C and also between GR R and GR D as 

in both cases p <0.05. There were no 
differences between GR C and GR D as 
p>0.05 (Table 6). The findings for sedation 
score were the same in 20 min and 30 min 
(Table 7,8). 

 
Table 1: Shows average onset of sensory block in three groups 

                      GROUPS p-value 
GR R GR C GR D 
Mean±SD Mean±SD Mean±SD R vs C R vs D C vs D Overall 

ONSET TIME (Min) 14.2±2.49 11.7±1.76 10.15±1.67 0.000 0.000 0.000 0.000 
 

Table 2: Shows the average onset of motor block in three groups. 
                       GROUPS                                 p-value 

GR R GR C GR D 
Mean±SD Mean±SD Mean±SD R vs C R vs D C vs D Overall 

ONSET TIME (Min) 18.1±1.58 13.5±1.74 10.9±1.53 0.000 0.000 0.000 0.000 
 

Table 3: Shows the average duration of sensory block in three groups. 
                      GROUPS                                 p-value 

GR R GR C GR D 
Mean±SD Mean±SD Mean±SD R vs C R vs D C vs D Overall 

Duration (Min) 369.78±10.57 567.4±84.61 637.78±13.4 0.000 0.000 0.000 0.000 
 

Table 4:  Shows the average duration of motor blocks in three groups 
 GROUPS p-value 

GR R GR C GR D 
Mean±SD Mean±SD Mean±SD R vs C R vs D C vs D Overall 

Duration (Min) 337.15±8.67 530.75±12.24 585.25±13.56 0.000 0.000 0.000 0.000 
 

Table 5: Shows the average duration of analgesia in three groups 
                      GROUPS                              P- value 

GR R GR C GR D 
Mean±SD Mean±SD Mean±SD R vs 

C 
R vs 
D 

C vs 
D 

Overall 

Duration 
(Min) 

465.15±9.73 550.93±16.94 667.7±12.96 0.000 0.000 0.000 0.000 

 
Table 6: Shows significant differences in sedation score at 10 mins in all three groups 

 GROUP TOTAL P value 
GR R GR C GR D R vs C R vs D C vs D Overall 

Sedation score 
at 10 mins 

Score1 40 34 34 108 0.064 0.064 1.00 0.035 
Score2 0 6 6 12 

   TOTAL 40 40 40 120     
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Table 7: Shows significant differences in sedation score at 20 mins in all three groups 
                    GROUP TOTAL                              P value 

GR 
R 

GR C GR D R vs C R vs D C vs D Overall 

Sedation 
score at 
20 mins 

Score 1 40 33 32 105 0.044 0.018 0.936 0.012 
Score 2 0 7 8 15 

   TOTAL 40 40 40 120     

Table 8:  Shows significant differences in sedation score at 30 mins in all three groups 
 
 

                   GROUP TOTAL                              P value 
GR R GR C GR 

D 
R vs C R vs D C vs D Overall 

Sedation 
score at 
30 mins 

Score 1 40 33 32 105 0.044 0.018 0.936 0.012 
Score 2 0 7 8 15 

   TOTAL 40 40 40 120     
 
Discussion 
William Stewart Halsted7in 1885 first 
administered the brachial plexus block for 
upper limb surgery after exposing the roots 
under local infiltration and injecting each of 
them with a small amount of dilute cocaine 
(0.1%) interneural. Kulenkampff [8] 
described the first percutaneous 
supraclavicular approach and in 1949, Bonica 
and Moore [9,10] utilized Kulenkampff’s and 
Patrick’s technique and developed a technique 
where it begins with utilizing the classical 
landmarks and direction of needle insertion 
and demands definite paresthesia prior to the 
first injection. Electrical stimulation of 
peripheral nerves during nerve block became 
common in the 1970s as a means to locate 
peripheral nerves and plexus with greater 
precision [11,12]. 
 A variety of receptor-mediated nociception 
on peripheral sensory axons and the 
peripheral administration of appropriate drugs 
(adjuvant) have the analgesic benefit without 
systemic adverse effects or prolonged motor 
block allowing a reduction in the total dose of 
local anesthetic used. Novel analgesic 
adjuncts used till date include epinephrine, 

bicarbonate, calcium-channel blockers, 
clonidine, opioids, neostigmine, magnesium 
sulphate, tramadol, dexmeditomidine and so 
on [13]. Effective postoperative pain control 
is one of the essential components for the 
patients.  Afferent neural blockade with local 
anaesthetics with adjuvants is the most 
effective analgesic technique. [14,15] 
α 2- adrenergic mechanism of analgesia 
[16,17] has been explained for more than 100 
years. Cocaine first used spinal anaesthesia 
produces analgesia primarily by its local 
anaesthetic action but also inhibits 
Norepinephrine reuptake, in part by 
enhancing Noradrenergic stimulation of α 2- 
adrenergic receptor. One clinical trial was 
conducted by Murphy and Damien [18] in 
2000 by adding various adjuncts like opioids 
and Clonidine to local anaesthetic agents. 
Among them, Clonidine in axillary brachial 
plexus block delayed the onset of pain 
postoperatively twofold and provided better 
analgesia without adverse effects when used 
in a dose up to 150μg. Daniel M. Popping et 
al, [19] in their meta-analysis of randomized 
trials, concluded as, Clonidine when added to 
both intermediate-acting and long-acting local 
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anesthetics for peripheral nerve or plexus 
block, prolongs the duration of postoperative 
analgesia by about 2 hours. When Clonidine 
is added to Ropivacaine, prolongation of the 
motor block will be shorter than when added 
to Bupivacaine.[20] B. Das, M. 
Lakshmegowda, and M. Sharma [21] 2016 
conducted a study on brachial plexus block 
with Dexmeditomodine and ropivacaine and 
concluded that Dexmedetomidine along with 
ropivacaine decreases the onset of motor and 
sensory block and increases the duration of 
sensory and motor block in supraclavicular 
brachial plexus block. In our study, we also 
found that Clonidine and dexmeditomidine 
both used with Ropivacaine have produced 
early onset sensory and motor block with 
prolonged postoperative analgesia. 
In another study, Nasir, Dawood; Gasanova, 
Irina; Drummond, Shaina et al. [22] 2017 
concluded that clonidine significantly 
prolongs the duration of ropivacaine effects 
for postoperative analgesia in patients who 
underwent upper arm surgeries. In 2019, 
Nazir O., Bhat A.H., Sharma, T., Khatuja A. 
and Misra [23] observed the addition of 
clonidine and dexmedetomidine to 0.5% 
ropivacaine are effective in supraclavicular 
brachial plexus block. These results are 
similar to our study results with respect to all 
the parameters compared. However, 
dexmedetomidine is a better alternative to 
clonidine as an adjuvant for 0.5% ropivacaine 
in to obtain early onset and prolong the 
duration of sensory and motor block and good 
postoperative analgesia.  

Limitations  
In our study, only ASA I & II patients who 
were having only upper extremity orthopedic 
surgery were included. ASA III & IV patients 
with polytrauma and systemic diseases were 
excluded. A multicentric study involving 
these patients with a large sample size can 
only give a more reliable conclusion.  

Conclusion 

The addition of Dexmedetomidine(1mcg/kg) 
as an adjuvant to ropivacaine (0.5%) results in 
faster onset and longer duration of sensory 
and motor block and longer duration of 
analgesia than the addition of clonidine. There 
was no significant difference in 
haemodynamic variables i.e., heart rate, mean 
arterial pressure and O2 saturation. 
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