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Abstract 

Methods: The present study entitled was conducted in 90 cases of ASA1 and ASA 2 

patients  between the age groups of 18 to 60 years, undergoing lower abdominal and lower 

limb surgeries under epidural anesthesia at SKIMS, Srinagar. The patients were randomly 

divided into three groups. Group BS received 19ml  of 0.5% bupivacaine and 1ml normal 

saline, Group BM received 19ml of 0.5% bupivacaine and 50mg (1ml) magnesium sulphate 

and  Group BC received 19ml of 0.5% bupivacaine and 150mcg (1ml) clonidine. Results: 

The patients were comparable with respect to age, gender, weight and ASA status. The 

various parameters studied were: onset time of anesthesia, duration of analgesia for 24 hrs, 

hemodynamic alterations and adverse effects. There was no significant difference between 

the three groups regarding hypotension and bradycardia and all the patients remained 

hemodynamically stable. The incidence of nausea, vomiting, urinary retention were 

comparable between the three groups. Shivering was seen in 9 patients in Group BC which 

was significant. 1 patient in Group BM and 5 patients in Group BS had shivering (p<0.05).  

Keywords: bupivacaine; magnesium sulphate; clonidine; hypotension; bradycardia 

 

Introduction 

Major abdominal surgery may be done by using regional (spinal or epidural) or 

general anesthesia. Nowadays, regional (spinal or epidural) anesthesia is the preferable mode 

of anesthesia. Epidural anesthesia reduces the perioperative stress responses to surgery and 

improves surgical outcome.1  Epidural bupivacaine had been used extensively in the past for 

providing adequate post-op pain relief in patients undergoing lower abdominal surgeries.2,3 

The addition of an adjuvant has further enhanced the effectiveness of these local anesthetics 

as they not only help in intensifying and prolonging the blockade effect but also help in the 
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reduction of the dose of local anesthetics.4,5 In this study we compared the anesthetic 

properties of magnesium and   clonidine as adjuncts to epidural bupivacaine. 

Bupivacaine is an aminoamide local anesthetic. It is one of the longest acting local anesthetic 

agent which is related to its binding to nerve tissue than to its overall retention in the body. A 

concentration of 0.5% to 0.75% is associated with a more profound degree of motor block.6  

Magnesium  has anti nociceptive effects in animal and human models of pain. It has been 

mentioned in a systematic review that it may be worthwhile to further study the role of 

supplemental magnesium in providing perioperative analgesia, because this is a relatively 

harmless molecule, is not expensive and also because the biological basis for its potential anti 

nociceptive effect is promising .7 These effects are primarily based on physiological calcium 

antagonism, that is voltage-dependent regulation of calcium influx into the cell, and 

noncompetitive antagonism of N-methyl-D-aspartate (NMDA) receptors.8,9,10 Clonidine is a 

selective partial α-2 adrenergic agonist with a selectivity ratio of 200:1 in favor of α2 

receptors. It is lipid soluble and easily penetrates blood brain barrier to reach hypothalamus 

and medulla when injected epidurally. It stimulates inhibition α-2 adrenergic receptors to 

reduce central neural transmission in the spinal neurons. Inhibition of substance-P release is 

also believed to be involved in analgesic effect. Cholinergic mechanism may also be 

involved, at least in part, in analgesia due to neuraxially administered clonidine. 11 

 

Materials and Methods 

The clinical study entitled "Evaluation of the effect of magnesium sulphate versus 

clonidine as adjunct to epidural bupivacaine" was undertaken over a period from June 2012 

to October 2014, in department of anesthesiology, Sher-i-Kashmir Institute of Medical 

Sciences, Soura, Srinagar. After approval of Ethical Committee of the Institution, the study 

population which consisted of 90 patients of either sex in the age range of 18 - 60 years 

belonging to ASA I & ASA 2, scheduled for elective lower abdominal and lower limb 

surgeries  were divided randomly into three groups of 30 patients each. Group BS (Control) 

received 0.5% Bupivacaine (19ml) + normal saline 0.9% (1ml), Group BM (Magnesium 

group) received 0.5% Bupivacaine (19ml) + magnesium sulphate 50mg (in 1ml 0.9%saline) 

and Group BC (Clonidine group) received 0.5% bupivacaine (19ml)+clonidine 150mcg 

(1ml). Total volume of drug given was (20ml) in each group. 

Patients selected for surgery were already admitted by respective surgical units. Pre-

anesthetic evaluation was done at least 24 hours prior to surgery. Special emphasis was laid 
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on history of any present or past medical ailments like history of dyspnea, chest pain, edema, 

myocardial infarction, convulsive disorders, diabetes mellitus, rheumatoid arthritis, cerebral 

stroke, jaundice and bleeding disorders, hypertension, chronic pain syndromes, peripheral 

neuropathies. History of drug allergy particularly to study drugs, previous operation and 

anesthetic exposure were enquired and recorded. Spine was examined for any gross 

deformities or local skin sepsis. The patients were also evaluated for their airway. A 

meticulous examination of respiratory system, central nervous system and abdomen was 

done. All   the patients were thoroughly   explained about the anesthetic procedure and about 

pain scales used. An informed written consent was taken from all the patients. 

Tablet Alprazolam 0.25-0.5 mg orally night before surgery was given to all the patients. 

Patients were advised to remain fasting for at least 8 hours prior to surgery. Patients were 

shifted to operating room on trolleys. The patients were laid supine on the operating table and 

connected to multichannel monitor for monitoring of ECG,NIBP and Spo2. Then patient 

were again briefed about technique of epidural anaesthesia in his/her language and explained 

the standard visual analogue pain scale for pain evaluation during intraoperative and 

postoperative period. Intravenous line was established with 16G or 18G intravenous cannula, 

preloading was done with reasonably warm Ringer lactate (15-20ml/kg) administered over a 

period of 15-20 minutes before epidural anesthesia. The patients were positioned in lateral 

decubitus position or in sitting position whatever was comfortable to patient for giving 

epidural blockade. 

Drugs were prepared by anesthesiologist not involved in study and equipment's necessary for 

resuscitation and general anaesthesia administration were kept ready. Under all aseptic 

precautions the block was performed in sitting/lateral decubitis position with patient on the 

operating table. The L3 - L4 space was chosen for performing the block. In the midline 

approach, the L3 - L4 interspace was infiltrated with 1 ml of lignocaine and a small wheal was 

raised. After 1-2 minutes of local infiltration, 18 gauge Tuohy needle (Epidural Minipack 

Portex) was advanced and epidural space confirmed through loss of resistance technique to 

air. After negative aspiration for blood and Cerebrospinal fluid (CSF), 20G epidural catheter 

was threaded in through the Tuohy needle up to 5cm in the epidural space in cephalad 

direction. The Tuohy needle was slowly withdrawn and epidural catheter was fixed firmly to 

the back of the patient. Placement of the epidural catheter was confirmed by aspiration for 

absence of Cerebrospinal fluid (CSF) and blood. Epidural label was attached to the catheter 

for the purpose of identification. The patient was then placed in the supine position on the 
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operating table. In order to exclude both subarachnoid and intravascular injection, a test dose 

was performed by 3ml of 2% lidocaine and 1:200000 epinephrine. Absence of motor 

blockade or tachycardia writhin 5 minutes ruled out subarachnoid and intravascular 

placement of catheter. After confirming correct placement of epidural catheter,5ml of 0.5% 

bupivacaine was administered through catheter and again observed for 2 to 3minutes for 

signs of intrathecal or intravascular administration. After meticulously confirming correct 

placement of catheter, rest of drug was given in increments of 5ml until a total of 20ml was 

given and time noted. 

       Onset of action was taken as the time from injection of anesthetic solution to start of loss 

of sensation to pin prick upto T6 dermatome level. The level of sensory block was tested at 

one minute interval by pinprick. After 5 minutes it was tested at 5 minute intervals until the 

start of surgery. Degree of motor blockade or muscle relaxation was assessed by modified 

Bromage Scale as Grade 0:-     No motor block, Grade 1 :-    inability to raise extended legs, 

Grade 2 :-    inability to flex knees and  Grade 3 :-    inability to flex ankle joints.  Alterations 

in Vital Signs (NIBP, HR, Spo2) at start, then at 5,10,15,30,45 minutes till 1 hour then at 

2,4,8,12,16,20 and 24 hours were noted. Duration of analgesia was assessed from the time of 

epidural blockade to lst epidural top-up. Time to 2nd  segment regression was also assessed. 

Pain assessment was done on standard 100 point visual analogue scale (VAS 0 =no pain, 

VAS 100 = worst pain).VAS was noted at 5,10,15,20,25,30,45minutes till 1hour then at 

2,4,8,12,16,20 and 24 hours after giving epidural block. 

 Visual Analogue Scale was graded on the basis of VAS score as   0 = No pain, 10 – 30 = 

Mild pain, 40 – 60 = Moderate pain and 70 – 100 = Severe pain.  If VAS was ≥40,a bolus of 

epidural bupivacaine 0.25% (6 ml) was administered epidurally  and number of boluses 

(frequency) were recorded in all the 3 groups. Sedation was assessed on four point scale as 

Grade 0= awake and alert, Grade 1 =mildly sedated, easily aroused, Grade 2 =moderately 

sedated, aroused by shaking and Grade 3 =deeply sedated, difficult to be aroused by physical 

stimulation. Any undesirable sequalae like nausea, vomiting, shivering were noted. fter 24 

hours of epidural blockade epidural catheter was removed in all patients under aseptic 

precautions and anti septic dressing applied. Removal of whole length of catheter was 

confirmed by its blue tip. 
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Statistical Analysis  

Descriptive statistical analysis was carried out. Results obtained on continuous scale 

are measured on mean ± SD (Min-Max) and results on categorical measurements are 

presented in number (%). Significance is assessed at 5% level of significance. One way 

Analysis of variance (ANOVA) is used to find the significance of study parameters on 

continuous scale. Chi-square/Fisher Exact test are used to find the significance of study 

parameters on categorical scale. 

Significance figures 

Moderately significant (P value: 0.01<P≤0.05) 

Strongly significant (P value: P≤0.01) 

Statistical software: The statistical software namely SPSS 17.0, was used for analysis of data. 

 

Results and Discussion 

Study Design: A comparative, prospective, randomized, double blind study of 90 patients 

divided into three groups with 30 patients in Group BS (Bupivacaine+saline), 30 patients in 

Group BM (Bupivacaine+Magnesium) and 30 patients in Group BC 

(Bupivacaine+Clonidine) was undertaken to evaluate the effect of magnesium sulphate versus 

clonidine as adjunct to epidural bupivacaine in lower abdominal and lower limb surgeries. 

The following observations were noticed: 

The three groups were comparable with regard to age, weight,  sex and  ASA Status (Table 1).  

Table 1 

Parameters Group BS 

(n=30) 

Group BM 

(n=30) 

Group BC 

(n=30) 

P value 

Age (years) 45.70± 

12.217 

 

44.60± 

12.694 

 

45.77± 

12.232 0.920 

Weight (kg) 
55.80± 

5.248 

55.00± 

6.119 

 

57.33± 

5.137 0.078 

Gender(M/F) 15/15 17/13 16/14 NS 

ASA grade(I/ II) 21/9 16/14 17/13 0.170 

 

Baseline cardiorespiratory parameters were comparable between the groups (Table 2).              
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Table 2 

Parameters Group BS (n=30) Group BM (n=30) Group BC (n=30) 

Pre-op HR(bpm) 72.6±6.19                      71.1±5.73                   72.5±6.09 

Pre-op SBP (mmHg)      123.44±8.58 124.54±7.76             123.4±7.787 

Pre-op DBP  (mmHg)    77.97±4.21            77.4±7.9            77.03±6.235 

Pre-_op 

RR(Breaths/min)            

15.3±1.81             15.25±0.74           15.44±1.013  

Pre-op MAP (mmHg)    93.13± 6.44      93.10±7.3          92.4±6.9   

Pre-op SpO2 (%)            98.17±1.5               98.7±0.952     97.87±0.86 

p>0.05 

Data are given as mean±SD. Test done: Independent sample t-test, $Pearson Chi square. n: 

Number of patient; bpm: Beats per minute; SBP: Systolic  blood  pressure; DBP: Diastolic  

blood  pressure ; SpO2 (%):Oxygen Saturation. 

Onset of sensory block at T6 level  was significantly lower in Group BC  as compared to 

other groups with p value of <0.01 . Time from epidural medication to Sensory anesthesia 

regression by two dermatomes was shortest 122.40+18.039 minutes in Group BS and longest 

143.07+22.337 minutes in Group BC, whereas 131.97+27.774 minutes in Group BM with 

P=0.197, which was statistically insignificant(Table 3). 

Table 3 

Parameters Group BS (n=30) Group BM 

(n=30) 

Group BC 

(n=30) 

Time to maximum sensory 

blockade at T6  level( min) 

19.13±1.961 

 

12.00±2.304 

 

17.07±2.050 

Time to 2nd segment regression ( 

min) 

122.40±18.039 

 

131.97±27.774 143.07±22.337 

P<0.01 

 

The time from epidural medication to 1st epidural top-up was maximum (181.30±4.145 

minutes) in Group BC patients followed by Group BM (160.77+3.730   minutes) and with a 

minimum (151.50+5.151) in Group BS patients. The differences among groups were 

significant (p=0.000). When VAS was > 40, a top-up dose of bupivacaine 0.25% 6ml was 

given epidurally via catheter in all the three groups. The number of top-ups were low in 

Group BC with mean (4.63+0.884) compared to Group BS with mean (5.01±0.662) and 
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intermediate, mean (4.95+0.860) in Group BM. However, the differences between the groups 

were no significant (p=0.093) (Table 4). 

Table 4: Comparison of intra-operative  and post-operative  block 
characteristics  
 
Parameters Group BS (n=30) Group BM (n=30) Group BC (n=30) 
Time to first 
feeling of pain 
(minutes)                  

                 
151.50±5.151 

 

160.77±3.730 
 

181.30±4.145 

Total no of top up 
doses                        

5.01± 0.662 
 

4.95 ±0.860 
 

4.63 ±0.898 

 

There was a nonsignificant change in HR, SBP, DBP, MAP, RR and SPO2 during intra-

operative and post-operative period   (p>0.05)(Table 5). 

Table 5 

Parameters Group BS (n=30) Group BM (n=30) Group BC (n=30) 

Intra-op  and postop 

HR(bpm) 

83.2±3.08                  81.14±1.7                    73.08±2.02 

Intra-op and post-op 

SBP(mmHg)             

118.4±1.6              117.09±1.4                 113.5±2.3 

Intra-op and post_op 

DBP (mmHg)     

76.56±0.6                  76.89±1.040                 76.09±1.4  

Intra_op and post_op 

RR(Breaths/min)          

16.2±1.31                   16.43±0.38                   16.32±0.23 

Intra-op and postop  

MAP(mmHg) 

83.01±7.78                   82.18±6.9                     83.5±7.24 

Intra-op and post-op    

SpO2(%)         

97.52±0.21                  98.56±0.21                  98.52±0.19 

p>0.05 

Data are given as mean±SD. Test done: Independent sample t-test, $Pearson Chi square. n: 

Number of patient; bpm: Beats per minute; SBP: Systolic  blood  pressure; DBP: Diastolic  

blood  pressure ; SpO2 (%):Oxygen Saturation. 

Evaluation of pain by using Standard VAS revealed  lowest VAS scores in the clonidine 

group(mean VAS=) followed by magnesium group followed by control group,at all intervals 

of time starting from baseline upto 24 hours .However, it was statistically insignificant at all 

intervals of time (Table 6). 
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Table 6 
Time interval Group NO. Mean SD p-value 
VAS 5 min 
 
 

Group BS (n=30) 30 .00 .000  
 
0 

Group BM (n=30) 30 .00 .000 
Group BC (n=30) 30 .00 .000 

VAS 10 min 
 
 

Group BS (n=30) 30 .00 .000  
 
0 

Group BM (n=30) 30 .00 .000 
Group BC (n=30) 30 .00 .000 

VAS- 15 min 
 

Group BS (n=30) 30 .00 .000  
 
0 

Group BM (n=30) 30 .00 .000 
Group BC (n=30) 30 .00 .000 

VAS-20 min 
 

Group BS (n=30) 30 4.00 4.983  
 
.119 

Group BM (n=30) 30 3.67 2.537 
Group BC (n=30) 30 2.33 4.302 

 
VAS-25 min 
 
 
 
 

Group BS (n=30) 30 10.07 4.498 

.101 
p-value 

Group BM (n=30) 30 8.89 5.467 
Group BC (n=30) 

30 8.16 5.074 

 VAS-30 min 
Group BS (n=30) 30 14.00 5.632  

 
.356 

Group BM (n=30) 30 12.00 5.509 
Group BC (n=30) 30 12.67 5.208 

 VAS-45 min 
 

Group BS (n=30) 30 21.00 6.618 
.255 
 

Group BM (n=30) 30 19.33 6.397 
Group BC (n=30) 30 13. .33 4.795 

VAS-60 min 
 
 

Group BS (n=30) 30 23.67 4.901 
.145 
 

Group BM (n=30) 30 22.67 5.833 
Group BC (n=30) 30 20.88 6.397 

 VAS-90 min 
 
 

Group BS (n=30) 30 24.67 5.074 
.328 Group BM (n=30) 30 23.33 5.467 

Group BC (n=30) 30 2267 5.208 

 VAS-120 min 
 
 

Group BS (n=30) 30 32.67 7.112 
 
 
.088 

Group BM (n=30) 30 31.33 5.074 

Group BC (n=30) 30 29.00 6.513 
VAS 180 min 
 
 

Group BS (n=30) 30 46.21 8.277 
.097 
 

Group BM (n=30) 30 45.33 7.761 
Group BC (n=30) 30 43.67 9.371 

VAS- 240 min 
 
 

Group BS (n=30) 30 55.00 8.052 
.082 
 

Group BM (n=30) 30 53.33 12.543 
Group BC (n=30) 30 52.76 9.643 

 
VAS-6 hrs 
 

Group BS (n=30) 30 35.67 8.584 .177 
 
 

Group BM (n=30) 30 33.33 9.444 
Group BC (n=30) 30 30.67 11.427 
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 VAS-9 hrs  

Group BS (n=30) 30 46.33 8.277  

Group BM (n=30) 30 45.15 7.761  

Group BC (n=30) 30 42.67 9.371 .198 

Total 90 43.78 9.189  

 VAS-12 hrs  

Group BS (n=30) 30 45.33 15.466  

Group BM (n=30) 30 43.00 12.034  

Group BC (n=30) 30 42.00 11.963 .289 

Total 90 43.11 13.294  

VAS-16hrs 

 Group BS (n=30) 30 52.89 18.096  

Group BM (n=30) 30 51.35 19.561 .171 

Group BC (n=30) 30 51.00 14.690  

Total 90 52.16 17.836  

VAS-20 hrs 

Group BS (n=30) 30 46.33 10.662  

Group BM (n=30) 30 41.67 14.404 .126 

Group BC (n=30) 30 40.33 9.994  

Total 90 42.78 11.995  

VAS-24 hrs 
 
 
 
 

Group BS (n=30) 30 51.79 18.096  

Group BM (n=30) 30 50.35 19.561 .170 

Group BC (n=30) 30 45.00 14.690  

 

Grade 3 motor blockade was predominantly seen in Group BC (clonidine) (83.3%) followed 

by Group BM (46.7%) followed by Group BS (13.3%) whereas Grade 1 motor block was 

predominantly seen in Group BS. The differences between the groups were significant (p< 

0.05) (Table 7). 
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Table 7 
 Group Total 

 
Group 
BS 
(n=30) 

Group BM 
(n=30)  

Group BC 
(n=30)  

GRADE 1 Count 9 3 0 12 
 
 

% within 
Group 

30.0% 10.0% .0% 13.3% 

GRADE 2 Count 17 13 5 35 
 
 

% within 
Group 

56.7% 43.3% 16.7% 38.9% 

GRADE 3 Count 4 14 25 43 
 
 

% within 
Group 

13.3% 46.7% 83.3% 47.8% 

 

        There were statistically significant differences between the three groups, with clonidine 

group of patients showing sedation in 13 patients out of 30 in contrast to magnesium group of 

patients in which 1 patient had sedation and all the patients in control group were awake and 

alert. These variations were significant (p< 0.05) (Table 8). 

 

Table 8 

 Sedation Total 

 
 

Awake 
(0) 

Mild 
(1) 

Moderate 
(2) 

Severe 
(3) 

 
 

Group BS 
(n=30) 

Count 30 0 0 0 30 

 
 

%  100.0% .0% .0% .0% 100.0% 

Group BM 
(n=30) 

Count 29 1 0 0 30 

 
 

% 96.7% 3.3% .0% .0% 100.0% 

Group BC 
(n=30) 

Count 17 8 5 0 30 

 
 

%  56.7% 26.6% 16.7% 0% 100.0% 

Total Count 76 9 5  90 

 
 

%  84.5% 10% 5.5% 0% 100.0% 

 

         There were significant differences in shivering between the three groups with Group 

BC showing shivering in 40.0% of patients compared to 3.3% in Group BM. The difference 
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among the groups was statistically significant (p=0.021). There were no sig. variations as 

regards nausea, vomiting, urinary retention, pruritus and other adverse effects (Table 9). 

Table 9 

Adverse events 
Group BS 

(n=30) 

Group BM 

(n=30) 

Group BC 

(n=30) 
p-value 

Nausea/Vomiting 5 4 7 NS 

Shivering 9 (30%) 1 (3.3%) 12 (40%) SIG (p=0.021)

Urinary retention 2 2 3 NS 

 

Discussion 

Epidural anesthesia is rapidly growing regional anesthesia involving neuraxial 

blockade at any level of spine from cervical spine to sacrum. Local anesthetics and various 

adjuvants given epidurally via catheter not only produce surgical anesthesia but also make it 

amenable to prolong analgesia in the intraoperative and postoperative period by giving 

epidural top-ups of various local anesthetic agents. To improve the quality of surgical 

anesthesia and to produce good analgesia, various adjuvants have been added to local 

anesthetics and their effects studied prospectively. 

The present study which was undertaken in SKIMS, Soura Srinagar, comprised of 90 patients 

of either sex, of ASA grade I and 2 who were scheduled for elective lower abdominal and 

lower limb surgery. The patients were randomly divided into three groups: Group BS 

(Bupivacaine+saline), Group BM (Bupivacaine+magnesium) and Group BC 

(Bupivacaine+clonidine) of 30 patients each. After appropriate preparation, the patients of 

group BS (Bupivacaine) were given injection 0.5% Bupivacaine (19ml) + (0.9%lml) normal 

saline total volume 20ml administered through epidural route. The Group BM 

(Bupivacaine+magnesium) was given inj.0.5% Bupivacaine (19ml) + magnesium 50mg 

(1ml) total volume 20ml administered through epidural route. The Group BC (Bupivacaine 

clonidine) was given inj.0.5% Bupivacainel9ml+clonidinel50mcg (1ml) total volume of 20ml 

administered through epidural route. Magnesium and clonidine were studied and compared 

for their adjuvancy in epidural bupivacaine.  In the present study,  the three study  groups 

were comparable with respect to age, Weight, gender  and ASA status.  

Mean time to achieve T6 dermatomal  blockade was least in Group BM compared to 

other two groups. Thus the onset of anesthesia was decreased with magnesium as adjuvant to 
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bupivacaine. Zand et al showed that the time to onset of sensory block in LI was 

17.12+2.18mts in group of patients receiving total of 18ml plain 0.5% bupivacaine, and their 

study time to onset of sensory block in T10 was 24.9+2.54mts. Our study showed  onset to 

T6 level was 19.13+1.961mts in Group BS (control). Early onset in our study may be due to 

use of test dose of 3ml epidural lignocaine 2% with epinephrine (1:2,00,000).12 Bilir et al. 

(2007) studied the effect of epidural magnesium on postoperative analgesic requirements. 

Fifty patients undergoing hip surgery were enrolled to receive either fentanyl (Group F) or 

fentanyl plus magnesium sulphate (Group FM) for 24 hrs for epidural analgesia. There was 

no significant difference between groups in the time to first analgesic requirement. Compared 

with Group F, patients in Group FM received smaller doses of epidural fentanyl. The 

cumulative fentanyl consumption in 24 hrs was less in Group FM. The groups were similar 

with respect to hemodynamic and respiratory variables, sedation, pruritus, and nausea. They 

concluded that co-administration of magnesium for postoperative epidural analgesia results in 

a reduction in fentanyl consumption without any side-effects.13 R Arcioni et al. (2007) 

undertook a randomized trial in patients undergoing major orthopedic surgery and studied the 

effect of combined intrathecal and epidural magnesium sulfate supplementation of spinal 

anesthesia on post-operative analgesic requirements. They enrolled 120 patients undergoing 

orthopaedic surgery during spinal anesthesia. Patients were randomly assigned to receive 

intrathecal MgSO4, epidural MgSO4, intrathecal and epidural MgSO4 combined or spinal 

anesthesia alone (controls). Post-operative morphine consumption was assessed. They 

observed that in patients undergoing orthopedic surgery, supplementation of spinal anesthesia 

with combined intrathecal and epidural MgSO4 significantly reduces patients' post-operative 

analgesic requirements.14  

Regression of dermatomal level was slower in clonidine group as compared to control group, 

and magnesium has intermediate duration. However, the differences were non significant. 

 Although wide variations were seen in pain score, however, clonidine group had lowest VAS 

score compared to control and magnesium group at all time intervals, although the 

differences were statistically not significant(p-value>0.05) Clonidine induces dose dependent 

spinal cord antinociception, mainly through stimulation of alpha 2 receptors in the dorsal 

horn, mimicking the activation of descending inhibitory pathways. Peach MJ, et al did a 

randomized double blind study in 92 patients undergoing abdominal gynaecological 

procedures. The study was done to determine whether clonidine at 10, 15 or 20mcg/hr when 

added to infusion of 5ml/hr of bupivacaine 0.125% and fentanyl 2 mcg/ml improves 
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analgesia without any major hemodynamic side effects. They concluded that clonidine causes 

dose dependent increase in analgesia.15 Our findings were in coherence with Peach MJ et al 

(1997) that clonidine increases analgesia when added to bupivacaine, although our findings 

were statistically insignificant. 

Motor and sensory blockade effects of local anesthetics are enhanced by clonidine. We found 

in our study that the time gap between initial epidural medication and the time to 1st epidural 

top-up was highest in Group BC followed by Group BM and Group BS. The differences 

among groups were statistically significant (p=0.000). Bonnet, Francis et al, conducted a 

study to compare the analgesic efficacy of clonidine (2mcg/kg) administered through epidural 

or intramuscular route. 40 patients undergoing orthopedic or perianal surgery of ASA 1&2 

were randomly given clonidine (2mcg/kg) intramuscularly or epidurally. They concluded that 

onset of analgesia and side effect profile were similar in both groups but duration of analgesia 

is prolonged in epidural clonidine group (208±87minvs 168±95min).16 Asokumar 

Buvanendran et al (2002) conducted the first prospective human study evaluating whether 

intrathecal magnesium could prolong spinal opioid analgesia, and concluded that intrathecal 

magnesium prolongs opioid analgesia, which was consistent with our study that magnesium 

had better analgesic effect after clonidine.17 

             The Systolic BP, Diastolic BP, SpO2 and heart rate between the three groups were 

comparable throughout the study period, and they were stable. No significant differences 

were found in cardiorespiratory variables like SBP, DBP, MAP. heart rate, respiratory rate or 

Spo2 between the groups. In study of epidural Mg to reduce postop analgesic requirements, 

conducted by R.Arcioni et al showed that magnesium maintained hemodynamic stability.14  

Eisenach et al in their study on hemodynamic and analgesic action of epidurally administered 

clonidine, suggested that lumbar epidural clonidine 160mcg decreased blood pressure by 18% 

and heart rate by 5 to 20% and concluded that epidural clonidine does not induce 

haemodynamic instability18. Thus we conclude that 150mcg of clonidine and 50mg of 

magnesium given epidurally have no adverse effects on hemodynamics.  

Grade 3 motor blockade was seen in 83.3% of patients in Group BC as compared to 13.3% in 

control group.. Clonidine has local anesthetic like effect, analgesic effect via α-2 receptors 

and induces better motor blockade compared to control group. Modig et al (1981) studied the 

comparison between epidural morphine and epidural bupivacaine 0.5% (6-8ml) with 

epinephrine and found that time of onset of analgesia was faster with bupivacaine and quality 
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of postoperative analgesia more profoundly associated with sensory, proprioceptive and 

motor loss.19  

During assessment of intraoperative and post op pain ,a top-up of 6ml 0.25% bupivacaine 

was administered via epidural catheter when VAS score was >40, and we found mean top-up 

of 4.63 were given in clonidine followed by 4.95 in magnesium and 5.01 top-ups in control 

group. p=0.093. Lesser mean of top-up doses in clonidine is attributed to its prolonged 

analgesic effect.  

Sedation is a side effect frequently associated with use of clonidine in post-operative 

analgesia often in conjunction with opioids. In our study 13 patients in clonidine group had 

sedation, 1 patient in magnesium group and no sedation in control group. However, patients 

responded with clear consciousness when assessed for VAS. Tanmoy Ghatak et al, in there 

study done to evaluate the effect of magnesium sulphate (50mg), clonidine (150mcg) and 

normal saline (SG) as an adjuvant to 0.5% epidural bupivacaine. They concluded that onset 

of analgesia was   most   rapid   in   MG   (11.8±3.21min   vs   CG   16.93+3.43min   vs   SG 

18.73+2.79min);     duration    of    analgesia    was     longest    in    CG    (CG 

180.33±29.97min   vs   MG    161.67±    30.10min   vs    SG150.67±35.80min); prolonged 

sedation was observed in CG with lower VAS scores. All the groups were similar with 

respect to hemodynamic variables.20  Bonnet, Boica et al in there double blind study of 20 

ASA 1-2 patients undergoing perianal or orthopedic surgeries, evaluated the efficacy of 

150mcg of epidural clonidine in normal saline (15mcg/ml) with that of normal saline. They 

found that maximum pain relief was 68.2% of pre injection levels in epidural clonidine 

patients were as it was only 14.7% in epidural saline group. Better pain relief (satisfactory 

analgesia) was noted in epidural clonidine group.16 

There was no significant difference between the three groups regarding nausea, vomiting and 

urinary retention. However, significant difference was seen in shivering with 30.0% of 

patients in clonidine group having shivering followed by 16.7% in control group and 3.3% in 

magnesium group. (p=0.021). Tanmoy Ghatak et al study on epidural magnesium and 

clonidine had shivering in no patient in magnesium group and 33.3% in clonidine group. 

(p<0.05).20 Jeon et al observed that intrathecal clonidine 150mcg fails to prevent post spinal 

shivering. However, there were no significant variations in adverse effects between the three 

groups.21  
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Conclusion 

Both Magnesium and Clonidine are safe adjuvants in epidural anesthesia. Magnesium 

produces predictable rapid onset of anesthesia without any side-effects and clonidine 

prolongs the duration of analgesia and produces significant sedation. 
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