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Introduction 

Pain is an extraordinary complex sensation which 

is difficult to define and equally difficult to 

measure in accurate objective manner. The 

International Association for the Study of Pain 

defines pain as ‘an unpleasant sensory and 

emotional experience associated with actual or 

potential tissue damage or described in terms 

of such damage’.
1 

Many millions of patients worldwide undergo 

surgery every year and effective pain control is 

essential for optimal care of such patients. Truly 

the central axis of anesthesia is predicated on 

interruption of pain.  

“Regional anaesthesia” is the term first used by 

Harvey Cushing in 1901 to describe pain relief 

by nerve block.
2
 Regional nerve blocks are based 

on the concept that pain is conveyed by nerve 

fibers, which are amenable to interruption 

anywhere along their pathway.
3
 

Peripheral nerve block avoids the unwanted 

effects of anesthetic drugs used during general 

anesthesia and the stress of laryngoscopy and 

tracheal intubation.
4 

It decreases the pain as 

analysed by VAS score post operatively. It also 

decreases the need of post operative analgesics, 

decreases incidence of PONV, shortens the post 

anesthesia care unit time and increases the patient 

satisfaction.
5 

Regional anesthesia traces its origin to Dr. Carl 

Koller who in 1884 employed a solution of 

cocaine for topical corneal anesthesia in patients 

undergoing eye surgery.
6 

This marked the start of 

a new era in medicine namely the use of regional 

anesthetics for prevention of pain associated with 

surgery. 

Brachial plexus block is a popular and widely 

employed regional nerve block technique for 

perioperative anesthesia and analgesia for surgery 

of the upper extremity. William Halsted (1852–

1922) performed the first brachial plexus block.
7,8

 

Using a surgical approach in the neck, Halsted 

applied cocaine to the brachial plexus. The first 

percutaneous supraclavicular block was performed 

in 1911 by German surgeon Diedrich 

Kulenkampff (1880–1967).
9 

There are various 

approaches which has been described for brachial 

plexus blocks viz. Supraclavicular, Interscalene, 

Infraclavicular, Axillary.  Supraclavicular 

approach is the easiest and most consistent 

method for surgery below the shoulder joint.
10 
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Local anesthetics alone for Supraclavicular 

brachial plexus block provide good operative 

conditions but have shorter duration of 

postoperative analgesia. So various adjuvant like 

Opioids, Clonidine, Neostigmine, Midazolam, etc. 

were added to local anesthetics in brachial plexus 

block to achieve quick, dense and prolonged 

block, but the results are either inconclusive or 

associated with side effects.
11

 

Steroids have powerful anti-inflammatory as well 

as analgesic property. They suppress inflammation 

through inhibition of Phospholipase A2. Perineural 

injection of glucocorticoid along with local 

anesthetics is reported to influence the onset and 

duration of sensory and motor block.
11,12,13 

Dexamethasone is a very potent and highly 

selective glucocorticoid. Various studies have 

been done using dexamethasone 8 mg as an 

adjuvant to local anaesthetics mixture in brachial 

plexus block resulting in variable effects on onset 

but prolonged duration of analgesia and motor 

block.
5,11,12,14,15,16,17,18,19 

In this context the present study has been 

undertaken to evaluate the effect of 

Dexamethasone  8 mg, used as an adjuvant to 0.25 

% Bupivacaine in supraclavicular  brachial plexus 

block, on the onset time and duration of sensory as 

well as motor block and post operative rescue 

analgesic requirement. 

 

Aim of Study 

The aim of this study is to compare and evaluate 

supraclavicular brachial plexus block with 

bupivacaine plus dexamethasone and 

supraclavicular brachial plexus block with 

bupivacaine alone. 

 

Objectives of the Study 

a) To study the onset time of sensory and 

motor blockade. 

b) To study the duration of sensory and motor 

blockade. 

c) To study the postoperative rescue analgesic 

requirement. 

 

Material and Methods 

The study was conducted at Department of 

Anaesthesiology and Critical Care, Bokaro 

General Hospital, Bokaro Steel City following the 

due approval of hospital ethics and scientific 

committee and after obtaining informed consent of 

patient to be inducted as subject of study. 

 

Study Location 

The study has been carried out in the Department 

of Anaesthesiology and Critical Care, Bokaro 

General Hospital, Bokaro Steel City, Jharkhand. 

 

Study Population 

The patients posted for upper limb orthopaedic 

surgeries under supraclavicular block during study 

period are referred to as population group. A 

rough estimate of the strength of this group was 

made by forward regression of previous year data 

of annual upper limb orthopaedic surgeries under 

supraclavicular block. 

 

Study Design 

 It is prospective, randomized, double 

blinded study. 

 Duly approved by hospital ethical & 

scientific committee. 

Sixty consecutive adult patients undergoing upper 

limb orthopaedic surgeries under supraclavicular 

block were studied. The patients were drafted in 

the study after obtaining written informed consent 

from them. 

 

Study Time Frame 

June 2018 to May 2019 

 

Sample Size 

Sample size for this study has been calculated 

using the prolongation of duration of sensory 

analgesia as the main criterion. Hickey R etal. in 

year 1992 showed that 40 ml 0.25% bupivacaine 

in supraclavicular brachial plexus block produced 

a mean duration of analgesia of 11.6 hrs with 

standard deviation of 3.2(11.6±3.2).To 

demonstrate that the addition of 8mg 
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dexamethasone to 38 ml of 0.25% bupivacaine 

would prolong the duration of analgesia (sensory 

block) by 20%,we calculated 30 patients per group 

were required to detect a statistically significant 

difference between groups with alpha(α)= 0.05 

and 80% power. 

The sample size calculation was done using 

formula:- 

n(Sample Size) = ( r + 1 )(Zα/2+ Z1-β)
2
σ

2
 /rd

2
 

r = n1/n2 = 1 

n1 – sample size of group 1 

n2 – sample size of group 2 

Z – critical z value for a given α and β 

α – probability of type 1 error (usually 

0.05) 

β – probability of type 2 error (usually 0.2) 

σ – variance of mean 

d – absolute difference between two means 

 

n(Sample Size) = ( 1 + 1 )(1.96+ 0.84)
2
3.2

2
 

/1x2.32
2
 

   =29.83=30 

Thus the total sample size is 60. 

 

Randomization 

A random number table was used to randomly 

assign all the selected patients into 2 groups. The 

random number table was generated online 

(https://www.random.org/intergers) with total 60 

entries. Consecutive patients were assigned as 

under: 

Group A (n=30) – supraclavicular brachial plexus 

block is performed with 38 ml 0.25% bupivacaine 

and 2 ml (8mg) dexamethasone 

Group B (n=30) – supraclavicular brachial plexus 

block is performed with 38 ml 0.25% bupivacaine 

and 2 ml 0.9% normal saline. 

The patients underwent assessment for  onset of 

sensory block, onset of motor block, percentage 

failure of block, duration of analgesia and 

complications of block. 

 

Group Allocation 

Sample group: This study was conducted on 60 

patients between 18 – 60 yrs of age. 

Study group:   

Group A(n = 30)-supraclavicular brachial plexus 

block is performed with 38 ml 0.25% bupivacaine 

and 2 ml (8mg) dexamethasone  

Group B (n = 30 )-supraclavicular brachial plexus 

block is performed with 38 ml 0.25% bupivacaine 

and 2 ml 0.9% normal saline. 

 

Blinding of Study 

As the study is double blinded prospective trial, 

both the study subject and investigator has been 

blinded to: 

1. The group into which the patients were 

placed prior to completion of study. 

2. The type of drugs added to 38ml of 0.25% 

bupivacaine i.e. one group will receive 38 

ml of 0.25% of bupivacaine and 2 ml(8 

mg) of dexamethasone and another group 

will receive 38 ml of 0.25% of bupivacaine 

and 2 ml of 0.9% Nacl. 

 

This has been achieved in the following manner  

1. All the selected patients were told the 

same thing regarding study i.e. a new drug 

will be added to the preparation of local 

anesthetic which would improve the 

quality of block with respect to better pain 

relief and prolonged duration of action. 

2. The computer generated randomized list of 

two groups had been  generated  but it has 

not been given to the investigator until the 

study was completed. 

3. An assistant had loaded the syringe with 

38 ml of 0.25% bupivacaine and 2ml of 

dexamethasone or 2 ml of 0.9% Nacl 

based on group designation of the patients 

on the randomization list and handed over 

to investigator. 

4. The list was available only with the 

assistant. 

5. This assistant having the randomization 

list had not participate in the observation 

of the cases. 

6. The study parameters was observed and 

recorded by the investigator. 

http://www.random.org/intergers)
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Inclusion Criteria 

 Adult patients of either sex, aged 18 – 60 

yrs 

 ASA physical status I and II 

 Patients posted for elective orthopaedic 

surgeries of elbow, forearm and hand 

under supraclavicular brachial plexus 

block. 

 Patient giving willful informed consent. 

Exclusion Criteria 

 Patients who have not given consent for the 

study 

 Patients having age less than 18 and more 

than 60 yrs. 

 ASA physical status III and more. 

 Patients with history of peptic ulcer, 

T2DM, hepatic or renal failure. 

 Patients with history of significant 

neurological, psychiatric, neuromuscular 

and cardiovascular diseases. 

 Pregnancy. 

 Patients receiving psycotropic drugs, 

chronic analgesic therapy. 

 Known hypersensitive to any of the given 

drugs. 

 

Methodology 

Preoperative assessment  

On the day before surgery, patients were attended 

and examined properly for a preoperative 

counseling and repeat anesthetic check-up. 

Written informed consent was taken from all the 

willing participants after proper explanation of the 

study procedura and expected ouycome in their 

own language. 

 

History 

A detailed history was obtained from every patient 

regarding any symptoms of breathlessness, 

asthmatic attack, bleeding disorder, drug allergy, 

previous history of surgery and anaesthesia, 

unconsciousness, seizures, hereditary neurological 

disorder, addiction and prolonged drug treatment, 

hospitalization. 

 

Physical Examination 

Patients were assessed for any evidence of pallor, 

icterus, cyanosis, clubbing. Blood pressure, pulse 

rate, respiratory rate and temperature were also 

noted. Airway was assessed. The body weight and 

height of each patient were also recorded. 

 

Systemic Examination 

Thorough examination of the cardiovascular, 

respiratory system and neurological system was 

done in all patients.  

 

Investigations 

Routine investigations were carried out 

preoperatively in all patients. These included: 

 Hemoglobin percentage. 

 Total and differential WBC counts and 

platelet count. 

 Routine urine analysis. 

 Estimation of blood urea, creatinine, 

electrolytes. 

 Fasting and postprandial blood glucose 

level. 

 Liver function test. 

 HBS Ag, HIV I & II, anti HCV Antibody. 

 ECG (in patients above 40 years of age or 

with specific complaints). 

 Chest X- ray (PA view). 

 

Study equipments 

 Written informed consent form. 

 I.V cannula, transfusion set, IV fluid, 20 cc 

disposable syringe. 

 Drugs- Bupivacaine 0.25%, Inj. 

Dexamethasone sodium phosphate (4 

mg/mL), Inj.  Diclofenac sodium (rescue 

analgesic) and other drugs for cardio 

pulmonary resuscitation.   

 Weighing machine and measuring tape.  

 Surface electrode. 

 Peripheral nerve stimulator 

 Visual analogue scale. 

 Multichannel monitor for monitoring of 

electrocardiography (ECG), heart rate, 

respiratory rate, noninvasive blood 
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pressure (NIBP) and peripheral oxygen 

saturation (SpO2).  

 

Preoperative Instructions  

Fasting Guidelines 

All patients were instructed not to consume solid 

food after midnight on the day before surgery but 

clear fluids were permitted till two hours prior to 

scheduled time of operation. 

Visual Analogue Scale 

It is a sensitive scale for measuring pain intensity. 

It consists of a 100 mm line scale anchored at one 

end with ‘no pain’ and at the other end with ‘worst 

pain imaginable’. All the patients were counseled 

and demonstrated when and how to express the 

pain intensity at the preanesthetic visit and on the 

day before surgery.  They were asked to move the 

marker present over the scale to a point which 

represents their pain intensity best.  

Premedication 

Tablet ranitidine 150 mg was given at night for 

acid suppression. Tablet Clonazepam 0.5 mg was 

also given to ensure good night sleep. In the 

morning of operation tablet ranitidine 150mg and 

metoclopramide 10 mg were given orally two 

hours before surgery.  

Monitoring 

After the patient’s arrival at the operation theatre, 

multichannel monitor was attached for monitoring 

of ECG, heart rate, respiratory rate, noninvasive 

blood pressure (NIBP), peripheral oxygen 

saturation (SpO2). Baseline heart rate, blood 

pressure and peripheral oxygen saturation were 

recorded. 

Intravenous infusion of Ringers’ lactate and 

oxygen at the rate of 4-6 liters/minute via face 

mask were initiated. Patients were administered 

intravenous midazolam 0.03 to 0.04 mg/kg before 

brachial plexus block. 

Supraclavicular brachial plexus block was 

performed with 38 mL of 0.25% bupivacaine plus 

2 mL dexamethasone (8 mg) in group A and with 

38 mL of 0.25% bupivacaine plus 2 mL 0.9% 

normal saline in group B. All local anesthetic 

solutions and adjuvant drug were prepared by an 

anesthesiologist not involved in the performance 

of brachial plexus block or data collection. Both 

patient and observer were also blinded to the 

group allocation. 

Technique of supraclavicular brachial plexus 

block 

All patients were explained about the procedure 

first. Position of the patient was supine with head 

rotated to the contralateral side. The upper limb to 

be anesthetized was adducted and extended along 

the side toward the ipsilateral knee as far as 

possible. Antiseptic dressing and draping of the 

site was done.5 mL of 2 % lignocaine with 

1:200000 adrenaline was infiltrated around the 

skin to be punctured prior to block. Peripheral 

nerve stimulator was switched on, its one wire 

was connected to disposable silver chloride 

electrode attached on patient’s forearm and the 

other wire was connected to   insulated needle (22 

G × 5 cm) Anterior scalene muscle, middle 

scalene muscle and midpoint of the clavicle were 

identified and marked. The posterior border of 

sternocleidomastoid muscle was palpated easily 

when the patient raised the head slightly. The 

palpating fingers then rolled over the belly of 

anterior scalene muscle into the interscalene 

groove, where a mark was made approximately 

1.5 to 2.0 cm posterior to the midpoint of clavicle. 

The mark was the needle entry point. Palpation of 

the subclavian artery at this site confirmed the 

landmark. 

After development of a skin wheal at that mark, 

the anesthesiologist stood at the side of the 

patient. The stimulation frequency was set at 1 Hz 
50

 and the intensity of the stimulating current was 

initially set to deliver 2 mA and was then 

gradually decreased. The 22-gauge 5 cm, insulated  

needle was then inserted at that marked point and 

advanced in a caudad, slightly medial and 

posterior direction until a slight distal motor 

response was elicited or the first rib was 

encountered. The position of the needle was 

considered to be acceptable when an output 

current < 0.5 mA 
50

 still elicited a slight distal 

motor response in forearm and hand.  
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In case, the first rib was encountered without 

elicitation of distal motor response the needle was 

systematically walked anteriorly and posteriorly 

along the rib until the plexus was located. The 

needle was withdrawn if subclavian artery was 

punctured and reinserted in a more posterolateral 

direction. On localization of the brachial plexus, 

aspiration for blood was performed before 

incremental injections of a total volume of 40 ml 

solution (38 ml 0.25% bupivacaine + 2 ml 

dexamethasone or normal saline). 

The intercostobrachial nerve (T2) was blocked 

with 5 mL of 2 % lignocaine with 1:200000 

adrenaline to avoid tourniquet pain.  

 

Assessment of Sensory and Motor Blockade 

Sensory blockade of radial, median, 

musculocutaneous, medial cutaneous nerve of arm 

and forearm, and ulnar nerves (C5-T1 

dermatomes) and motor blockade of radial, 

median, musculocutaneous, and ulnar nerves were 

assessed every 2 minute after completion of local 

anesthetic (bupivacaine ± dexamethasone) 

injection till 30 minutes and then every 30 min 

after the end of surgery till first 12 hrs, thereafter 

hourly until the block had completely worn off.  

Sensory blockade of each nerve was assessed by 

pinprick and evaluated using a 3-point scale: 2 = 

normal sensation, 1 = loss of sensation to 

pinprick, and 0 = loss of sensation to light touch.  

Motor block was tested by thumb abduction and 

wrist extension (radial nerve), thumb adduction 

and ulnar deviation of  the hand (ulnar nerve), 

flexion of the elbow in supination 

(musculocutaneous), thumb opposition and wrist 

flexion (median nerve) and was measured using a 

3- point scale where 2 = normal movement, 1 = 

paresis, and 0 = absent movement.  

Loss of sensation to pinprick and muscle paresis 

in each of the radial, ulnar, median, and 

musculocutaneous nerve distributions, achieved 

within 30 minutes of local anesthetic injection, 

were considered as criteria for successful block. 

Patients with unsuccessful block were excluded 

from the study.  

After 30 minutes, if the block was considered to 

be adequate, surgery commenced. 

Each patient was observed for complications 

which may be caused by local anesthetic itself or 

block technique such as 

 Seizure 

 Hypotension 

 Bradycardia 

 Dysrhythmia 

 Horner’s syndrome 

 Clinically significant pneumothorax. 

 

Postoperative Care 

After the end of surgery patients were sent to Post 

Anesthesia Care Unit under the observation of a 

blinded resident. Occurrences of any complication 

like bradycardia, hypotension, Horner’s 

syndrome, and clinically significant 

pneumothorax were noted. The time of occurrence 

of first postoperative pain and the time of 

complete recovery of motor functions of the 

forearm and hand were recorded in every patient. 

Injection diclofenac sodium (rescue analgesic) 75 

mg was given intramuscularly when Visual 

analogue scale score for pain was ≥ 30 mm. 

Number of injection diclofenac given to each 

patient during first 24 hours of postoperative 

period was recorded.  

 

Parameters to be studied  

1 Demographic Parameters – age, sex, height, 

weight, ASA status of patients.  

2 Duration of surgery. 

3 Block characteristics: 

 Onset time of sensory block. 

Onset time of sensory block was defined 

as the time interval between the end of 

local anesthetic injection and loss of 

sensation to pinprick in all of the nerve 

distributions.  

 Onset time of motor block. 

Onset time of motor blockade was defined 

as the time interval between the end of 

local anesthetic injection and paresis 
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(motor score = 1) in all of the nerve 

distributions.  

 Duration of sensory block.  

The duration of sensory block was defined 

as the time interval between the onset of 

sensory block and the first postoperative 

pain. 

 Duration of motor block. 

The duration of motor block was defined 

as the time interval between the onset of 

motor block and complete recovery of 

motor functions. 

4. Post-operative rescue analgesic requirement 

(No. of intramuscular diclofenac sodium injection) 

in first 24 hours. 

5. Incidence of any complication like seizure, 

bradycardia (heart rate < 60 beats /min), 

hypotension (fall in Mean Arterial Pressure > 20% 

of the baseline), dysrhythmia, Horner's syndrome, 

clinically significant pneumothorax etc.  

 

Statistical Methods 

After completion of assessment, data were 

selected randomly and tabulated and then analysed 

with   Statistical software package SPSS16 for 

windows, version 16.0. 

Mean, median, standard deviation and variance 

were calculated and following statistical 

significance tests were applied  

1. Numerical variables have been compared 

between groups by Independent Samples t-

test. 

2. Independent samples t-test will be used to 

find out significance between two samples. 

Data will be reported as Mean value ± S.D.  

3. Categorical variables like ASA status, 

Age, Sex, Postoperative analgesic 

requirement and adverse effects have been 

compared between groups by Chi-square 

test. 

4. All analysis has been Two Tailed and 

P<0.05 has been taken to be statistically 

significant 

 

Observations & Analysis 

A total of 80 patients were assessed initially for 

eligibility from January 2010 to July 2011 for 

inclusion into the study, out of which 60 patients 

received study drugs after randomization. Twenty 

patients were not included in this study on account 

of patient’s refusal, change in the plan of surgery 

or anesthesia. Six patients were considered 

dropouts after initial randomization and therefore 

not subjected to statistical analysis (unsuccessful 

brachial plexus block in 5 patients, data not 

retrieved completely in 1 patients). Therefore data 

of remaining 54 patients were assessed for final 

analysis. 

 

 
Figure 6- Consort diagram of the study 
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Mean Age 

The patients who were accepted for the study were in age group 16-60 years. Both the groups were 

compared for significance in difference of age distribution. 

Table 1 Mean Age 

GROUP N MEAN S.D P value INFERENCE 

A 27 30.30 10.37  

0.796 
 

NS B 27 31.04 10.56 

                      S : Significant ; NS : Not Significant 

 

Mean Weight  

Both the groups were compared for distribution of body weight. The apparent difference was not found to be 

significant in both groups. 

 

Table 2 Mean Weight 

GROUP N MEAN S.D P value INFERENCE 

A 27 61.19 5.12 0.719 NS 

B 27 60.60 5.41 

                          S : Significant ; NS : Not Significant 

 

Mean Height 

Both the groups were compared for distribution of body height. The apparent difference was not found to be 

significant in both groups. 

 

Table 2 – Mean Height 

GROUP N MEAN S.D P value INFERENCE 

A 27 161.48 5.56 0.611 NS 

B 27 160.70 5.59 

S : Significant ; NS : Not Significant 

 

Mean Age, Weight & Height 
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Gender 

Both the groups were compared for sex distribution. The apparent difference was not found to be significant 

in both groups. 

Gender 

Gender Group A Group B 

Number Percent Number Percent 

Male 17 63.00 16 59.00 

Female 10 37.00 11 41.00 

Total 27 100.0 27 100.0 

P-Value : 0.780 

                                         S : Significant ; NS : Not Significant 

 

Table 3 shows that there are no statistically significant difference between the groups in respect to patients’ 

gender (Chi-square test p >0.05).  

 

Gender 

 
 

ASA Grade  

Both the groups were compared for ASA Grade. The apparent difference was not found to be significant in 

both groups. 

 

ASA Grade 

ASA grade Group A Group B 

Number Percent Number Percent 

I 20 74 18 67 

II 7 26 9 33 

Total 27 100.0 27 100.0 

                                                       P-Value : 0.551 

                                   S: Significant ; NS : Not Significant  
Table 3 shows that there are no statistically significant difference between the groups in respect to patients’ 

ASA physical status (Chi-square test p >0.05).  
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Graph – 3: ASA Grade 

 
 

Onset time of sensory and motor block 

Onset time Group A 

(mean ± SD) 

Group B 

(mean ± SD) 

P value 

Onset time of sensory 

block (minute) 

 

18.26 ± 1.25 

 

18.70 ± 1.26 

 

0.201 

Onset time of motor block 

(minute) 

 

19.96 ± 1.28 

 

20.26 ± 1.28 

 

0.402 

                                        Test done: Independent samples t-test.  

 

Table 2 shows that there is no statistically 

significant difference between the groups in 

respect to onset time of sensory block (p value = 

0.201). It also shows that there is no statistically 

significant difference between the groups in 

respect to onset time of motor block (p value = 

0.402). So the onset times of sensory and motor 

block were similar in the two groups. 

 

Onset time of sensory and motor block (minutes) 
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Duration of sensory and motor block 

Duration of block Group A 

(mean ± SD) 

Group B 

(mean ± SD) 

P value 

Duration of sensory block 

(minute) 

1091.11± 107.42 605.37 ± 58.60 0.000 

Duration of motor block 

(minute) 

846.67 ± 102.09 544.07 ± 55.40 0.000 

                                     Test done: Independent samples t-test.  

 

Table 3 shows that the duration of sensory and 

motor blockade were significantly longer in the 

group A (dexamethasone group) than in the group 

B (control group). The difference in block 

durations between the two groups is statistically 

highly significant (p value < 0.001). 

 

Duration of sensory and motor block 

 
 

Post-operative rescue analgesic requirement (Number of intramuscular diclofenac sodium injection) 

in first 24 hours 

 

Group 

No. of injection diclofenac in first 24 hours of postoperative period p value 

1 2 3 

Group A 25 2 0 0.000
 

Group B 0 24 3 

                    Test done:  Chi- square test. 

 

Table 4 depicts the post-operative rescue analgesic 

requirement in both the groups. Patients in group 

A (dexamethasone group) required less number of 

diclofenac sodium injection than patients in group 

B (control group) in first 24 hours of 

postoperative period,  and the difference is 

statistically highly significant (p value < 0.001). 
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Post-operative rescue analgesic requirement 

 
 

Pulse rate at different time intervals between the study groups 

 

Pulse 

Mean ± SD p value Significance 

Group A Group B 

0 min 77.48±5.78 78.15±6.59 0.69 NS 

5 min 77.67±6.03 77.70±6.06 0.985 NS 

15 min 77.67±6.03 77.74±6.01 0.966 NS 

30  min 77.78±5.89 78.07±6.08 0.665 NS 

60 min 77.89±6.03 77.52±5.92 0.821 NS 

2 hours 78.30±6.13 78.48±5.97 0.913 NS 

6 hours 77.89±6.06 78.33±6.29 0.795 NS 

12 hours 76.81±5.99 77.96±5.93 0.482 NS 

24 hours 78.88±5.83 78.81±6.21 0.771 NS 

 

Pulse rate at different time intervals 

 
There was no statistically significant difference between Group A & Group B in Heart rate at different time 

intervals. 
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Systolic blood pressure at different time intervals between the treatment groups 

Systolic blood 

pressure 

Mean ± SD p value Significance 

Group A Group B 

0 min 116.15±11.22 116.74±10.97 0.846 NS 

5 min 117.04±10.35 116.52±10.56 0.848 NS 

15 min 116.37±10.15 116.67±10.56 0.916 NS 

30  min 116.22±10.34 116.74±10.83 0.815 NS 

60 min 116.59±10.15 116.89±10.22 0.914 NS 

2 hours 116.30±10.47 116.44±10.68 0.961 NS 

6 hours 116.07±10.71 116.67±11.06 0.840 NS 

12 hours 116.52±10.89 116.89±10.95 0.901 NS 

24 hours 116.74±11.14 117.04±11.18 0.920 NS 

 

Systolic blood pressure at different time intervals 

 
There was no statistically significant difference between Group A & Group B in systolic blood pressure at 

different time intervals. 

 

Diastolic blood pressure at different time intervals between the treatment groups 

Diastolic blood 

pressure 

Mean ± SD p value Significance 

Group A Group B 

0 min 76.30±6.99 76.56±7.16 0.893 NS 

5 min 76.30±6.56 76.52±6.77 0.904 NS 

15 min 76.19±6.49 76.48±6.57 0.871 NS 

30  min 77.00±6.30 77.26±6.75 0.884 NS 

60 min 76.48±6.47 76.48±6.63 0.870 NS 

2 hours 76.56±6.62 76.78±6.69 0.904 NS 

6 hours 76.44±6.92 76.52±6.93 0.966 NS 

12 hours 75.70±6.07 75.96±6.23 0.877 NS 

24 hours 76.22±6.24 76.33±6.36 0.949 NS 
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Diastolic blood pressure at different time intervals 

 
There was no statistically significant difference between Group A & Group B in systolic blood pressure at 

different time intervals. 

 

Oxygen saturation at different time intervals between the treatment groups 

SpO2 Mean ± SD p value Significance 

Group A Group B 

0 min 98.67±0.48 98.67±0.48 1 NS 

5 min 98.78±0.42 98.81±0.39 0.789 NS 

15 min 98.37±0.49 98.37±0.492 1 NS 

30  min 98.41±0.63 98.41±0.63 1 NS 

60 min 98.44±0.50 98.48±0.50 0.773 NS 

2 hours 98.44±0.50 98.48±0.50 0.773 NS 

6 hours 98.74±0.44 98.74±0.44 1 NS 

12 hours 98.70±0.46 98.70±0.46 1 NS 

24 hours 98.65±0.49 98.67±0.49 1 NS 

 

Oxygen saturation at different time intervals 
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Discussion 

The present study was conducted in the 

Department of Anaesthesia and Critical care 

,Bokaro General Hospital, carried out during the 

study period from June 2018- May 2019, with 

principle aim to evaluate the effect of  

Dexamethasone  added to Bupivacaine in 

supraclavicular brachial plexus block.  

Regional nerve block can provide effective 

surgical anesthesia as well as postoperative 

analgesia. Moreover, regional nerve block avoids 

the unwanted effect of the anesthetic drugs used 

during general anesthesia and the stress of 

laryngoscopy and tracheal intubation. 

Supraclavicular brachial plexus block is a popular 

and widely employed regional nerve block 

technique for perioperative anesthesia and 

analgesia for surgery of the upper extremity. Local 

anesthetics alone for supraclavicular brachial 

plexus block provide good operative conditions 

but have shorter duration of postoperative 

analgesia. So various drugs like opioids, 

clonidine, neostigmine, Midazolam, etc. were 

used as adjuvant with local anesthetics in brachial 

plexus block to achieve quick, dense and 

prolonged block, but the results are either 

inconclusive or associated with side effects. 

Glucocorticoids have powerful anti-inflammatory 

as well as analgesic property. Perineural injection 

of corticosteroid along with local anesthetics is 

reported to influence the onset and duration of 

sensory and motor block. 

 

Study Characteristics  

Sample Group 

A. A total of 60 patients fulfilling the inclusion 

criteria were selected who were undergoing 

surgery under supraclavicular block and 

were observed for the onset of sensory 

block, onset of motor block, duration of 

block, postoperative rescue analgesic 

requirement and the complications due to 

the block. 

B. 60 patients were randomly allocated to one 

of the group by computer generated 

randomization table. 

Group A(n = 30)-supraclavicular brachial 

plexus block is performed with 38 ml 

0.25% bupivacaine and 2 ml (8mg) 

dexamethasone  

Group B (n = 30)- supraclavicular 

brachial plexus block is performed with 

38 ml 0.25% bupivacaine and 2 ml 0.9% 

normal saline. 

 

Demographic Characteristics 

Age Distribution 

The patients who were accepted for the study were 

in age group 18-60 years. With reference to Table 

1, there is no significant difference in age in 

Group A (30.30±10.37) and Group B 

(31.04+10.56). 

Weight Distribution 

Both the groups were compared for distribution of 

body weight. The apparent difference was not 

found to be significant in both groups with Group 

A (61.19+5.12) and Group B (60.67+5.41) 

referring to Table – 2. 

Height Distribution 

Both the groups were compared for distribution of 

height. The apparent difference was not found to 

be significant in both groups with Group A 

(161.48+5.56) and Group B (160.70+5.59) 

referring to Table 3. 

Gender Distribution  

Both the groups were found to be statistically 

similar. Group A, 63% patients were .Male while 

37% were Female and in Group B, 59% patients 

were Male and 41% patients were Female with 

reference to Table – 4. Apparent difference 

between the two patients group were found to be 

statistically insignificant. 

ASA Grade 

The apparent difference was not found to be 

significant in both groups. (p= 0.551) with 

reference to table – 5. 74% patients were ASA 1 

and 26% patients were ASA 2 in Group A while 

67% patients in group B were ASA 1and 33% 

patients were ASA 2. 
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Duration of surgery 

Both the groups were found to be statistically 

similar in view of duration of urgery. Duration of 

surgery was 118.67+17.45(minute) in group A 

and 119.56+18.50 (minute) in group B with P 

value of 0.857. 

 

Onset of Sensory Block 

To determine the onset of sensory block we 

performed our assessment at the sensory areas of 

the median, ulnar, radial and musculocutaneous 

nerves and found that the onset of sensory block 

was similar in two groups. According to table x 

onset time of sensory block was 

18.26+1.25(minute) in dexamethasone group and 

it was 18.70+1.26 minutein control group. 

There is no significant difference clinically as 

well as statistically as the p value is 0.201 

 

The above mentioned results were observed by following core studies which correlates with present study: 

Study Onset of Sensory Block (minutes) P value Inference 

A B 

Parrington SJet al (2010)
92

 9+5 10+4 0.779 NS 

Naveen Kumar et al(2014)
95

 6.46+2.41 6.6+3.40 0.79 NS 

Shaheena Parveen et al 

(2015) 

30.33+5.31 28.20+3.02 >0.05 NS 

 

Movafegh et al in 2006 did a randomized double 

blind study for evaluating effect of dexamethasone 

on the onset and duration of action of lignocaine 

in axillary brachial plexus block and found the 

onset times of sensory and motor block were 

similar in the two groups. 

Different from our studyGolwala M P et al, 

Yadav R K et al , Abu Nadeem et al , Nilesh 

Solanki et al in there studies found earlier sensory 

block in local anesthetic plus dexamethasone 

group than in control group. This discrepancy may 

be due to differences in study methodology such 

as use of varying methods of block assessment, 

higher dose of local anesthetic, higher 

concentration of local anesthetics and use of 

adjuncts like epinephrine. 

 

Onset of motor Block 

In our study as per Table – 7, the group A showed 

an onset time of 19.96+1.28 min and Group 

B20.26+1.28 min. 

There is no significant difference clinically as 

well as statistically as the p value is 0.402 

 

The above mentioned results were observed by following core studies which correlates with present study 

Study Onset of motor block minute P 

value 

Inference 

A B 

Parrington SJ et al (2010)
92

 8+3 8+3 0.846 NS 

Shaheena 

Parveen et al (2015) 

38.77+4.26 38.70+4.25 <0.05 NS 

 

Different from our study Golwala M P et al , 

Yadav R K et al , Abu Nadeem et al , Nilesh 

Solanki et al in their studies found earlier motor 

block in local anesthetic plus dexamethasone 

group than in control group. This discrepancy may 

be due to differences in study methodology such 

as use of varying methods of block assessment, 

higher dose of local anesthetic, higher 

concentration of local anesthetics and use of 

adjuncts like epinephrine. 

Duration of Sensory Block 

According to table X , the duration of sensory 

block was 1091.11±107.42 (minute) in group A 

whereas it was 605.37±58.60 minute in control 

group. Thus the duration of sensory block was 

significantly longer in the group A which received 

dexamethasone as adjuvant (p value < 0.001) 

There is significant difference clinically as well 

as statistically as the p value is < 0.001 
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The above mentioned results were observed by following core studies which correlates with present study 

 

 

Study 

Duration of Sensory block 

minute 

 

P 

value 

 

 

Inference A B 

Shreshta BR et al (2007) 1028.17 453.17 < 0.001 S 

Tandoc et al (2011) 1512±114 798±60 <0.05 S 

Shaheena Parveen et al (2015) 1085.73±234.23 322.37±138.37 <0.001 S 

N M Solanki et al (2017) 636.4±26.12 262.04±17.6 <0.001 S 

 

Duration of Motor Block 

According to table X, the duration of motor block 

was 846.67±102.09 (minute) in group A whereas 

it was 544.07±55.40 minute in control group. 

Thus the duration of motor block was significantly 

longer in the group A which received 

dexamethasone as adjuvant (p value < 0.001) 

There is significant difference clinically as well 

as statistically as the p value is < 0.001 

 

The above mentioned results were observed by following core studies which correlates with present study 

 

 

Study 

Duration of motor block 

minute 

 

P value 

 

 

Inference A B 

Shreshta BR et al (2007) 393 202.9 < 0.001 S 

Tandoc et al (2011) 2352±234 1476±198 <0.05 S 

Shaheena Parveen et al (2015) 510.00±125.36 352.33±91.60 <0.001 S 

N M Solanki et al (2017) 463.2±35.20 251.4±18.68 <0.001 S 

 

From the above discussion we have observed that 

in our study mean duration of sensory block 

(analgesia) and motor block in the dexamethasone 

group were 18.18 hours (1091.11 min) and 14.1 

hours (846.67 min) respectively. While mean 

duration of analgesia and motor block in the 

dexamethasone plus bupivacaine group were 25.2 

hours and 39.2 hours respectively, in the study by 

Tandoc MN et al.13 The median duration of 

sensory and motor block in the dexamethasone 

plus bupivacaine group were 24.28 hours and 22.9 

hours respectively, in the study by Vieira PA et 

al.10 Longer duration of sensory and motor block 

found in these studies may be due to use of higher 

concentration (0.5%) and dose of bupivacaine and 

use of adjuncts like epinephrine  and clonidine (in 

the study of Vieira PA et al.
10

). 

Postoperative rescue analgesia requirement 

In our study,we have observed that patients of 

group A (recieved dexamethasone) required 

significantly less number of diclofenac sodium 

injection in first 24 hours of postoperative period 

than the patients of group B (control). 

This finding correlates with the studies of Vieira 

PA et al
10

, and Tandoc MN et al.
13

 and Abu 

Nadeem et al. 

 Reduced requirement of rescue analgesic in the 

dexamethasone group during first 24 hours of 

postoperative period is because of prolonged 

duration of sensory block (analgesia). 

 

Complications 

In present study there was no neurological 

complication following peripheral nerve blocks 

ie., post block neuralgia in any of the group. None 

of our patient in the study showed any clinical 

evidence of pneumothorax. Other side effects like 

hematoma, signs and symptoms forlocal 

anesthetic toxicity, nausea, bradycardia, and 

hypotension were not significant in between the 

studygroups. 

We have used 38 ml 0.25 % bupivacaine (total 

dose = 95 mg) because the maximum dose of 

bupivacaine  is 2 mg/kg and 30 – 50 mL volume 

of 0.25% - 0.5% bupivacaine has been 

recommended for brachial plexus block in the text 

book.
16
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The 8 mg dose of dexamethasone was chosen 

because it has been used previously for perineural 

injection and is within the dose range used 

clinically for postoperative nausea.
12

 

The mechanism of action of dexamethasone in 

prolonging peripheral neural blockade is not 

clearly understood. The block effect may be due 

to its local action and not a systemic one.44 In 

brief, the prolongation of duration of sensory and 

motor blockade after perineural administration of 

dexamethasone may be secondary to its local 

action on nociceptive C fibers mediated via 

membrane associated glucocorticoid receptors 3  

and the up-regulation of the function of potassium 

channels in excitable cells.
37,38

 

The safety of dexamethasone use in a nerve sheath 

may raise some concerns. However, the use of 

dexamethasone at doses between 4 and 12 mg via 

the intravenous, perineural, and epidural route is 

described in regional anesthesia and pain medicine 

text books.
11

 Reports of corticosteroid mediated 

neurotoxicity seem to be related to the vehicle 

polyethylene glycol and the preservative benzyl 

alcohol in steroid preparations as well as the 

presence of insoluble steroid particulate matter in 

the injectate.
51

 Dexamethasone sodium phosphate 

is a nonparticulate steroid and does not contain 

either polyethylene glycol or benzyl alcohol.
51

 In 

vivo and in vitro animal studies have 

demonstrated that locally applied corticosteroid 

have no long term effect on the structure, 

electrical properties, or function of the peripheral 

nerves
52

 and that the extrafascicular and 

intrafascicular injection of dexamethasone in a rat 

sciatic nerve experimental model caused no or 

minimal peripheral nerve damage, respectively 

when compared with other steroids such as 

hydrocortisone or triamcinolone.
45

  

Finally the frequency of unsuccessful blockade 

(8.3 %) encountered in the present study is 

comparable to previous studies using nerve 

stimulator guided approaches to supraclavicular 

brachial plexus blockade.
50,53

 

 

 

Summary 

The present study was conducted in the 

Department of Anesthesia and Critical care, 

Bokaro General Hospital, carried out during study 

period from June 2018 to May 2019, with 

principle aim to to compare between 

supraclavicular brachial plexus block with 

bupivacaine plus dexamethasone and 

supraclavicular brachial plexus block with 

bupivacaine alone with respect to following 

variables: 

A. Onset time of sensory and motor blockade. 

B. Duration of sensory and motor blockade. 

C. Postoperative  rescue analgesic 

requirement 

The study population was randomized via 

computer generated software into two groups as 

under:- 

Group A: (n = 30)-Supraclavicular brachial 

plexus block is performed with 38 ml 0.25% 

bupivacaine and 2 ml(8mg) dexamethasone  

Group B : (n = 30)-Supraclavicular brachial 

plexus block is performed with 38 ml 0.25% 

bupivacaine and 2 ml 0.9% normal saline. 

 

The Results Obtained are- 

1. No statistically significant difference in the 

demographic parameters and duration of 

surgery between the two groups was noted. 

2. The onset time of sensory and motor block 

were similar in the two groups.  

3. The duration of sensory block and motor 

block were significantly longer in the 

dexamethasone (8 mg) group than in the 

control group (p value < 0.001).  

4. Patients in the dexamethasone (8 mg) 

group required significantly less number of 

diclofenac sodium injection in first 24 

hours of postoperative period than the 

patients in control group  (p value < 

0.001). 

5. There was no significant difference in the 

incidence of side effects like hypotension, 

bradycardia, pneumothorax, horners 

syndrome, seizures in both the groups. 
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Conclusion 

Regional anesthesia has much to offer for the 

patients, surgeons and anesthesiologists because 

of its inherent simplicity, preservation of 

consciousness, avoidance of airway 

instrumentation, rapid recovery and significant 

postoperative analgesia. 

The supraclavicular block is one of the several 

techniques used to accomplish anesthesia of the 

brachial plexus. The block is performed at the 

level of the brachial plexus trunks where the 

majority of sensory, motor and sympathetic 

innervations of the upper extremity is carried in 

just three nerve structures confined to a very small 

surface area. Consequently, typical features of this 

block include rapid onset, predictable and dense 

anesthesia. 

Perineural injection of glucocorticoid along with 

local anesthetic is reported to influence the onset 

and duration of sensory and motor block. 

We, therefore, conclude that addition of 8 mg 

dexamethasone to bupivacaine 0.25% solution in 

supraclavicular brachial plexus block  

1) Prolongs the duration of sensory and 

motor blockade. 

2) Reduces the requirement of rescue 

analgesic in postoperative period. 

3) Has no effect on the onset time of sensory 

and motor blockade. 

 

Limitations of the Study 

1) Further studies are needed to evaluate the 

optimal dose of dexamethasone to be used 

for prolonged brachial plexus block as 

well as the exact mechanism of this effect. 

2) Only surgeries under supraclavicular 

block were chosen for this study. 

3) Our results failed to demonstrate a 

significant association between the type of 

local anesthetic injected and the 

neurological outcome 

4) Only ASA I & II patients were included in 

study. So, to extrapolate the findings of 

my study on general population further 

studies and reviews are required. 

5) Older age group (>60 years) have been 

excluded from the study so effect of drug 

on older age group was not studied. 

6) More than two local anesthetic might have 

been included in the study design to give 

more comparative data. 

 

Recommendation 

This study recommends use of Dexamethasone (8 

mg) as an adjuvant to Bupivacaine in 

supraclavicular brachial plexus block as 

1) It prolongs the duration of both motor and 

sensory blockade in upper limb 

orthopaedic surgeries. 

2) It reduces the requirement of rescue 

analgesics in the post operative period. 
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