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INTRODUCTION 

Spinal anaesthesia provides a safe technique for lower 

abdominal surgeries. Bupivacaine is routinely used in 

spinal anaesthesia with minimal side effects.1,2 Clonidine 

is centrally acting partial α-2 adrenergic agonist and it 

potentiates intradural analgesia.3,4 The safe dosage of 

intrathecal clonidine has been found to be 15 to 30 µg or 

1µg/kg in different studies.5,6 That’s why the dosage of 

intrathecal clonidine in this study would be fixed to 30µg 

to minimize hypotension, bradycardia and sedation 

caused by higher dosages of it.  

Magnesium is biological cation in our body and it 

counteracts pain in animal and human.7,8 The role of 

magnesium in providing intraoperative analgesic effect is 
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ABSTRACT 

 

Background: Spinal anaesthesia is the commonly used technique for lower abdominal surgeries. Adjuvants to 

bupivacaine have been used to provide good quality of perioperative and postoperative analgesia. The aim of the 

study was to evaluate the effects of subarachnoid administration of bupivacaine with clonidine, magnesium, 

dexmedetomidine and saline group.  

Methods: The prospective, comparative single blind study included 120 patients in American society of 

anaesthesiologist (ASA) grade I and II, scheduled for lower abdominal surgeries were allocated in four groups. Each 

group included 15 mg bupivacaine with various adjuvants (30 µg clonidine, 50 mg magnesium sulphate and 3µg 

dexmedetomidine) were compared with saline group (group S). 

Results: Time of onset was earlier in groups D and C but delayed in group M. The total power regains (B0) in group 

D (250.8±18.87), group M (235.23±24.66) and group C (242.70±25.98) were significantly delayed (p<0.05) as 

compare with group S (180.07±18.53). Demand of analgesia was significantly earlier in group S as compared with 

groups C, M and D. Similarly, the time of two segment regression was significantly earlier in group S as compared 

with groups C, M and D (p<0.001). Patients were hemodynamically stable in groups D, C and M as compared to 

Group S.  

Conclusions: Dexmedetomidine and clonidine were equally effective and better as compared to magnesium as an 

adjunct to intrathecal bupivacaine.  
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promising.9 The safety of intrathecal magnesium has been 

extensively evaluated in animals.10-14 Studies in which 

intrathecal magnesium was given to various different 

groups of patients found that none had symptoms 

suggestive of neurotoxicity, nor did they exhibit signs of 

systemic toxicity such as hypotension, arrhythmias, 

somnolence or weakness, during the study.15-17 Intrathecal 

magnesium (50mg) potentiated analgesic effect of 

fentanyl, this represented 10% of a dose shown to be safe 

dose in animals.6 Various other clinical studies in human 

showed that intrathecal magnesium 50 mg was found to 

be safe and effective.12,16,17 Dexmedetomidine is an alpha 

2-adrenergic agonist, potentiate intradural analgesia in 

animals and human.6,18 Low dose of dexmedetomidine 

(3µg) with bupivacaine for spinal anaesthesia produce a 

faster onset of good quality motor block, prolonged 

sensory block and maintain hemodynamic stability with 

minimal sedation.6 

This clinical study has compared the effects of intrathecal 

magnesium sulphate, clonidine and dexmedetomidine as 

an adjunct to hyperbaric bupivacaine in lower abdominal 

surgery. Our primary outcomes are the hemodynamic, 

onset of sensory and motor blockade. Secondary 

outcomes are regression of sensory and motor blockade, 

duration of postoperative analgesia and side effects.  

METHODS 

Design of study   

After approval from institutional ethical committee, the 

study was conducted in the patients aged 18-60 years 

within ASA grade I or II being admitted for lower 

abdominal surgeries under spinal anaesthesia after taking 

written informed consent. Patients were excluded from 

the study groups who had contraindications to central 

neuraxial block, allergy to drug, chronic pain syndrome 

and patients of heart block and hypertension.  Spinal 

pencil point needles (23 or 25) gauge used at L3-4 or L4-

5 interspace in sitting position. Patients randomised by 

using computer generated random number table to 

receive one of the following into the subarachnoid block: 

group S (control group): spinal anaesthesia with 

hyperbaric bupivacaine 15 mg (3ml of 0.5%) + 1ml of 

normal saline (NS), group C: spinal anaesthesia with 

hyperbaric bupivacaine 15mg (3ml of 0.5%) + intrathecal 

clonidine 30µg in 1ml of NS, group M: spinal anaesthesia 

with hyperbaric bupivacaine 15mg (3ml of 0.5%) + 

intrathecal magnesium sulphate 50mg in 1ml of NS, 

group D: spinal anaesthesia with hyperbaric  bupivacaine 

15 mg (3ml of 0.5%) + intrathecal   dexmedetomidine 

3µg in 1 ml of NS. 

All patients were premedicated with ranitidine 150mg, 

metoclopramide 10mg and alprazolam 0.25mg orally at 

night before surgery. All of them were properly made 

aware regarding the process of giving spinal anaesthesia 

and were preloaded with 10-15ml/kg of Ringer Lactate. 

After the patients had been given spinal anaesthesia, heart 

rate and noninvasive arterial blood pressure were 

monitored in three groups preoperatively, intraoperatively 

and during shifting. Hypotension has been defined as 

systolic blood pressure <90 mmHg or >30% decrease in 

baseline values. 

Tachycardia has been defined as heart rate >100/min and 

bradycardia has been defined as heart rate <60/min. 

Sensory block was assessed bilaterally by pin prick in 

midclavicular line. The time to reach the maximum level 

of sensory block and time for regression of two segments 

in the maximum block height was noted. Motor blockade 

was assessed by using Bromage scale (0: no motor block; 

1: inability to raise extended legs; 2: inability to flex 

knees; 3: inability to flex ankle joints).19 The time for first 

analgesic requirement postoperatively or the time when 

the patient perceives pain for the first time following 

spinal anaesthesia was noted. VAS (visual analogue 

scale) was also monitored hourly for 24 hours. Total 

number of rescue analgesic given was also noted for 24 

hours. Rescue analgesia was given with i.v. tramadol 

50mg. Sedation was assessed hourly for 24 hours on a 

four-point scale (grade 0, awake and alert; 1, mildly 

sedated, easily aroused; 2, moderately sedated, aroused 

by shaking; 3, deeply sedated, difficult to be aroused by 

physical stimulation).14 Single blinding was done i.e. 

patients included in the study were not aware of the drug 

combination they received for spinal anaesthesia and 

results obtained were subjected to statistical analysis. 

Statistical analysis 

Continuous data were summarized as Mean ± SD while 

discrete (categorical) data in percentage. The outcome 

measures (pulse rate, systolic BP, diastolic BP, sedation 

score and VAS score) of four groups over the periods 

(time) were compared by repeated measures two factor 

(groups x periods) analysis of variance (ANOVA). 

Groups were also compared by one way ANOVA 

followed by Tukey’s post hoc test. The categorical 

variables were compared by chi-square (χ2) test. A two-

sided (α=2) p<0.05 was considered statistically 

significant. 

RESULTS 

Observations were made from total 120 patients, 30 in 

each group. Demographic profile (age, height, weight and 

ASA physical status) was similar in all four groups 

(Table 1).  

Type of surgeries and duration was similar in all patients. 

Comparing the proportion of sensory blockade level 

between the four groups were significantly (p<0.001) 

different sensory blockade level (p<0.001) respectively 

among the groups (Table 2). 

Time of onset was earlier in group D but delayed in 

group M. Time needed for maximum height of sensory 

blockade in group D (6.50±1.50) and group C 
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(5.93±0.78) were significantly lower as compare with 

group S (10.10±3.64) and group M (8.00±1.81) (Table 2). 

Time to achieved maximum block of height was delayed 

in group M as compared to groups C and D. 
 

Table 1: Basic characteristics (Mean ± SD) of four groups. 

Characteristics Group S (n=30) Group C (n=30) Group M (n=30) Group D (n=30) 

Age (yrs)  38.00±15.15 43.05±15.22 42.10±10.71 34.35±10.43 

Gender     

Males 18 (65.0%) 19 (70.0%) 20 (75.0%) 19 (70.0%) 

Females 12 (35.0%) 11 (30.0%) 10 (25.0%) 11 (30.0%) 

ASA     

 I 14 13 15 14 

II 16 17 15 16 

Table 2: Sensory blockade of four groups. 

Sensory blockade Group S (n=30) Group C (n=30) Group M (n=30) Group D (n=30) p-value 

Level:     

 

<0.001** 

    T4 6 5 0 4 

    T6 4 18 12 18 

    T7 2 1 2 1 

    T8 2 1 12 5 

    T10 16 5 4 2 

Time for maximum block      <0.001** 

 

 
Height (Min.) (Mean±SD) 10.10 ± 2.41 5.93±0.78 8.10±1.16 6.50±1.50 

** Significance at p < 0.001. 

 

Mean time to achieve motor blockade (Bromage I, 

Bromage II and Bromage III) in group D was (2.16±0.80, 

3.83±1.78, 5.56±1.14) group M (1.73±0.74, 4.20±0.99, 

7.60±1.10) and group C (2.07±0.69, 3.73±1.17, 

5.60±1.61) were significantly faster (p<0.001) as 

compare with group S (2.87±0.90, 5.13±1.41, 7.70±2.60) 

and non-significant within group (Table 3). The total 

power regain (B0) in group D (250.8±18.87), group M 

(235.23±24.66) and group C (242.70±25.98) were 

significantly delayed (p<0.05) as compare with group S 

(180.07±18.53) (Table 3).  
 

Table 3: Motor blockade (Mean ± SD) of four groups. 

 Group S (n=30) Group C (n=30) Group M (n=30) Group D (n=30) p-value 

Motor Block (min)      

B1 2.87±0.90 2.07±0.69 1.73±0.74 2.16±0.80 0.001**  

B2   5.13±1.41 3.73±1.17 4.20±0.99 3.83±1.78 0.001**  

B3 7.70±2.60 5.60±1.61 7.60±1.10 5.56±1.14 <0.001**  

Total power regains (min) B0 180.07±18.53 242.70±25.98 235.23±24.66 250.8±18.87 <0.05*  

Demand of analgesia (min) 141.90±18.94 220.73±31.21 215.57±26.41 235.73±34.01 <0.001** 

Time of two segment 

regression  
100.83±12.81 130.03±18.51 110.83±15.56 136.53±20.46 <0.001** 

* Significance at p<0.05, ** Significance at p < 0.001. 

Table 4: Postoperative pain managements. 

Requirements Group S (n=30) Group C (n=30) Group M (n=30) Group D (n=30) p-value 

Request for first analgesia 198.30±45.88 396.00±70.81 216.00±45.24 314.35±56.49 <0.001** 

No. of rescue analgesia 3.35±0.67 2.00±0.65 3.30±0.57 2.80±0.62 <0.001** 

** Significance at p < 0.001. 
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Table 5: Adverse effects of four groups. 

Complications Group S (n=30) Group C (n=30) Group M (n=30) Group D (n=30) 

Hypotension 1 (3.33%) 4 (13.33%) 1 (3.33%) 6 (20.0%) 

Bradycardia 3 (10.0%) 4 (13.33%) 4 (13.33%) 7 (23.33%) 

Nausea 2 (6.67%) 4 (13.33%) 2 (6.67%) 5 (16.67%) 

Vomiting 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Persistent neurological deficit 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Shivering 2 (6.67%) 1 (3.33%) 3 (10.0%) 3 (10.0%) 

 

VAS score was significant lower in groups C, D and M as 

compare to group S. Demand of analgesia was 

significantly earlier in group S as compared with groups 

C, M and D (p<0.001) (Table 3). Similarly, the time of 

two segment regression was significantly earlier in group 

S as compared with groups C, M and D (p<0.001) (Table 

3). 

Patients were hemodynamically (Heart rate (HR) and 

Blood Pressured (BP)) stable in groups C, M and D and 

lower as compared to Group S (Figure 1). Comparing the 

mean HR of four groups, ANOVA revealed significant 

effect of both groups (treatments) (p=0.001) and time 

(period) (p<0.001) on HR. However, the interaction 

(groups x time) effect of both on HR was insignificant 

(p=0.188). 

 

Figure 1: Heart rate. 

 

Figure 2: Systolic blood pressure. 

The systolic blood pressure (SBP) and diastolic blood 

pressure (DBP) in all four groups remains similar but 

comparatively lower in groups C and D as compared to 

group M (Figure 2 and 3).  

Comparing the mean SBP and DBP of four groups were 

no significant effect of all groups (p=0.742) while 

significant effect of time (periods) (p<0.001) on SBP. 

 

Figure 3: Diastolic blood pressure. 

Intra operative, sedation scores were shows the similar 

pattern at periods (1 hr. to 24 hrs) except initially (at 1 

hr.) high in group D. The overall sedation (average of all 

periods) remains similar among the groups though it was 

comparatively low in group M as compared to group D 

(Figure 4).  

 

Figure 4: Sedation (score). 
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Figure 5: VAS (score). 

The pain levels (VAS score) of all four groups showed 

similar pattern at periods; initially (1 hr.) low and gradual 

increase thereafter and remains higher till end (24 hrs). 

The overall pain (average of all periods) differed 

significantly among the groups and lowered significantly 

in group C as compared to rest of the groups (Figure 5).  

Analgesic usage viz. Request for first analgesia (p<0.001) 

differed significantly among the groups and was 

significantly delayed in group C than the rest of the 

groups (Table 4). In contrast, No. of rescue analgesia also 

differed significantly among the groups (p<0.001) but 

lowered significantly in group C than the other groups 

(Table 4).  

The treatment related complications such as hypotension, 

bradycardia, nausea, vomiting, persistent neurological 

deficit and shivering were not significant (p>0.05) in all 

groups (Table 5). Intra operative mephentramine 

requirement was comparatively more in groups D and C 

as compared to groups M and S. 

DISCUSSION 

Bupivacaine acts by blocking sodium channels, whereas 

the dexmedetomidine and clonidine acts by binding to 

pre-synaptic C-fibers and post-synaptic dorsal horn 

neurons. It produces analgesia by depressing the release 

of C-fiber transmitters and by hyperpolarization of post-

synaptic dorsal horn neurons.20,21 This antinociceptive 

effect may explain the prolongation of the sensory block 

when added to spinal anesthetics. The prolongation of the 

motor block of spinal anesthetics may result from the 

binding of α2-adrenoceptor agonists to motor neurons in 

the dorsal horn.22 Magnesium occur naturally in spinal 

cord, blocks the N-methyl D-aspartate (NMDA) 

channels, and improves analgesia with no side effects 

with reduced postoperative shivering.10  

Present results indicate that the clonidine (30µg), 

dexmedetomidine (3µg) or magnesium sulphate (50mg) 

when added to intrathecal bupivacaine, produces a 

significant prolongation in the duration of the motor and 

sensory block with preserved hemodynamic stability and 

lack of sedation as compared to alone. Spinal adjunct 

dexmedetomidine (3µg) or clonidine (30µg), with 

bupivacaine, produces a similar prolongation of the motor 

and sensory block.6 

Dobrydnjov et al showed that spinal anesthesia 

bupivacaine 15mg and clonidine 30µm produced similar 

spinal anesthesia, because it did not prolong the motor 

block. Dexmedetomidine as an adjuvant with bupivacaine 

has dose dependent effects on the onset of sensory and 

motor block.19 Dexmedetomidine and magnesium with 

bupivacaine shows similar effects except onset was 

delayed with magnesium.23 

 In the present study, the clonidine (group C), magnesium 

(group M) and dexmedetomidine (group D) all provide a 

faster motor blockade up to bromage II in comparison to 

control group while being used as an adjuvant to 

intrathecal bupivacaine. Clonidine and dexmedetomidine 

also elicit faster motor blockade up to bromage III in 

comparison to control group and magnesium. Previously 

also, other studies found that onset of motor block a 

significantly shorter in bupivacaine (12mg) supplemented 

with clonidine (30µg) with dexmedetomidine (3µg).6 The 

effects of dexmedetomidine and magnesium sulphate 

given similar spinal effect except onset of block was 

delayed in magnesium group.24 In present study 

magnesium and dexmedetomidine similar effect with 

reference to onset of analgesia.  

The present study shows that the heart rate (HR) was 

similar in clonidine, magnesium and dexmedetomidine 

with bupivacaine and lower as compared to control 

group, systolic blood pressure (SBP) and diastolic blood 

pressure (DBP) in all four groups remain similar over a 

period except a slight decrease in DBP bupivacaine alone 

and with dexmedetomidine. Heart rate and MBP were 

significantly low in clonidine group.25 Larsen et al 

showed long lasting reduction in heart rate and mean 

arterial pressure in both clonidine groups (75 and 

150µg).26 Clonidine added to spinal isobaric bupivacaine 

improves quality of spinal anaesthesia without significant 

deleterious hemodynamic effects.5 Intrathecal 

dexmedetomidine is associated with hemodynamic 

stability and prolong duration of anaesthesia.27 

Magnesium sulphate and dexmedetomidine group were 

similar with respect to hemodynamic variables when 

given intrathecally with hyperbaric bupivacaine.24 

In the present study, the sedation scores of all four groups 

showed similar pattern at periods (1 hr to 24 hrs) except 

initially (at 1 hr) high in group D. The overall sedation 

(average of all periods) remains similar among the groups 

though it was comparatively low in group M as compared 

to group D i.e. dexmedetomidine has better sedative 

effects than magnesium when given intrathecally. 

Dexmedetomidine produces intrathecal analgesia, 

circulatory uptake of the drug leads to a sedation.12  

In present study, the VAS scores of all four groups 

showed a similar pattern at periods; initially (1 hr) low 

and gradual increase thereafter and remains higher till 
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end (24 hrs). The overall pain (average of all periods) 

differed significantly among the groups and lowered 

significantly in group C (1.51) as compared to rest of the 

groups. Request for first analgesia differed significantly 

among the groups and was significantly delayed in group 

C than the rest of the groups. Number of rescue analgesia 

also differed significantly among the groups but lowered 

significantly in group C than the other groups. Overall 

clonidine is more efficacious for postoperative analgesia 

than the rest of the adjuvant drugs in this study. There are 

similar evidences found in previous studies also.  

Dexmedetomidine and clonidine in intradural dose 

produced responsible analgesia.28 The addition of 

clonidine 75µg to prilocaine 75mg for subarachnoid 

anaesthesia reduced the need for additional postoperative 

analgesics for about 8 hours during recovery from 

transurethral resection of bladder tumors.29 The addition 

of clonidine (15μg and 30μg) to bupivacaine prolonged 

time to first analgesic request. We have found similar 

evidence in present study.17 The intrathecal combination 

of bupivacaine with magnesium (50mg) to  provide 

postoperative pain relief.9,30,31 Bupivacaine with 

dexmedetomidine (1μg/kg), prolongs pain relief.32 

Dexmedetomidine is associated with VAS score less than 

3 in 24 hours.27 

The treatment related complications (hypotension, 

bradycardia, nausea, vomiting, persistent neurological 

deficit, shivering) did not differ among the groups i.e. 

found to be statistically the same except 

dexmedetomidine and clonidine has increased incidence 

of hypotension in comparison with magnesium and 

control groups. 

CONCLUSION 

In conclusion, present study showed that addition of 

bupivacaine spinal block with clonidine, magnesium 

sulphate and dexmedetomidine as an adjunct produces 

shorter onset of motor block and significant longer 

sensory and motor block than bupivacaine alone. 

Dexmedetomidine and clonidine have similar effects and 

better drugs as compared to and magnesium (50mg) in 

lower abdominal surgeries. 
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