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Introduction 

Spinal anaesthesia is the most common anaesthetic 

technique used for lower limb surgeries. It has the 

advantages of simplicity of technique 
[1,2]

,
 
safe, low 

failure rate, no systemic local anaesthetic toxicity, 

inexpensive, rapid onset of action  and reliability in 

producing uniform sensory and motor blockade as 

compared to epidural anaesthesia
[3,4]

. Its main 

disadvantage relates to its limited duration of action 

and will not provide prolonged postoperative 

analgesia when it is performed only with local 

anaesthetics. 
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Abstract 

Background: Clonidine is added to local anaesthetics as adjuvant in spinal anaesthesia to improve quality and 

duration of sensory and motor block.  Dose of Clonidine used is varied from 15μg to 150 μg and most of the 

studies are with low dose (8mg to 12mg) hyperbaric bupivacaine. 

Aim: Aim of this study was to evaluate and compare the effects of addition of three different doses of clonidine 

(15, 30 and 45 μg) to 18 mg hyperbaric bupivacaine in patients undergoing lower limb orthopedic surgery 

under spinal anaesthesia 

Study design: Prospective, randomized, double-blind, controlled study. 

Materials and Methods: 120 patients enrolled in the study were randomly divided into four groups of 30 each. 

Group I ,II, III,and IV received 0,15,30 and 45μg of clonidine respectively as an adjuvant to 18 mg hyperbaric 

bupivacaine. The volume of the solution was kept constant to 4 ml by adding normal saline. 

Results: The mean time for two segment regression, mean duration of sensory and motor block were higher in 

all the Clonidine groups. Mean arterial pressure was lower and vasopressor requirement was higher with an 

increase in the dose of Clonidine. 

Conclusion: To conclude, the addition of 15 μg of clonidine as an adjuvant to hyperbaric bupivacaine for 

spinal anaesthesia was found to be effective compared to 30 μg of clonidine, 45μg of clonidine as it causes 

significant prolongation of motor and sensory block duration without causing any hemodynamic derangements. 

Key words: Adjuvant, spinal anaesthesia, clonidine, bupivacaine, sensory block, motor block. 
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Adding adjuvant drugs to intrathecal local 

anaesthetics improves quality and duration of spinal 

blockade, and prolongs postoperative analgesia. 

There are various additives available to prolong the 

action of local anaesthetics but most commonly 

used additives are opioids, α2 adrenergic agonists. 

Intra thecal opioids may have side effects like 

respiratory depression, arterial hypotension, nausea, 

vomiting, pruritus and urinary retention. 

Furthermore, it is reported that administration of a 

single dose an opioid may induce delayed 

hyperalgesia 
[5]

. 

Clonidine is cost effective compared to 

dexmeditomidine, so clonidine is more commonly 

used among α2 agonists. Clonidine acts by 

stimulation of  2 adrenoreceptors, beyond the 

analgesic effects it possesses antihyperalgesic 

properties 
[6-8]

. Clonidine mimics the effects of 

norepinephrine and its anti hyperalgesic mechanism 

partly depend on fortification of noradrenergic 

inhibitory controls in the dorsal horn of the spinal 

cord 
[9]

. Clonidine may cause hypotension and 

bradycardia in a dose dependent manner. 

In most of the studies dose of Clonidine as adjuvant 

to local anaesthetics varied from 15μg to 150 μg and 

most of the studies are with low dose (10mg to 

12mg) hyperbaric bupivacaine. A smaller dose of 

intrathecal bupivacaine leads to lesser duration of 

spinal anaesthesia. We under took this study to 

determine the lower, safe effective dose of 

Clonidine as an adjuvant to normal  dose hyperbaric 

bupivacaine for spinal anaesthesia. 

 

Material and Methods 

The study was approved by the hospital ethical 

committee, and informed consent from all the 

participants was obtained. Study was conducted in a 

prospective, randomized, double-blind, controlled 

study design. 120 patients of either sex in the age 

group of 18–55 years belonging to American 

Society of Anaesthesiologists (ASA) physical status 

I or II, between 160 to 180 cm height and 

undergoing lower limb orthopedic surgery were 

included in the study. 

The patients on cardiovascular medications, those 

with history of hypersensitivity to clonidine or local 

anaesthetics, and those with conditions that preclude 

spinal anaesthesia, patients with BMI>30, and 

height below 160 cm and above 180cm  were 

excluded from the study. 

A total of 120 patients who were undergoing lower 

limb orthopedic surgery divided randomly into 4 

groups of 30 each. Randomization was done using 

computer generated random number table. Group I 

received 18mg of hyperbaric bupivacaine with 

normal saline to make 4ml solution. Group II, 

Group III, Group IV received 18mg of hyperbaric 

bupivacaine with 15, 30 and 45 micro grams of 

Clonidine respectively with normal saline to make 

4ml solution. Drug Syringes were prepared just 

before the spinal injection by an independent 

anaesthesiologist not involved in the study and 

knowing the code to blind the anaesthesiologist 

administering the drug and later on making the 

observations. Patient and the treating 

anaesthesiologist were blinded.  

Under all aseptic precautions, spinal anaesthesia 

was administered in sitting position at the L3–L4 

inter space and the study drug was injected. Patient 

was then turned to supine and 3 min after spinal 

anaesthesia the level of sensory block was assessed 

by pin-prick method using a 25-G short bevelled 

needle, and reassessed every 1 min till it reaches T8 

level and every 5min after up to 30 min to record 

the highest level of block. Thereafter, reassessment 

was done every 15 min to note two-segment 

regression. Degree of motor block was assessed by 

modified Bromage scale as follows:- 

1. No motor block.  

2. Inability to raise extended leg, able to                                   

move knee and feet.   

3. Inability to move leg and move knee, able to 

move feet. 

4. Complete block of motor limb.                                                     

Time taken to attain motor block of Bromage grade 

3 and its regression to Bromage 0 was noted. Total 

duration of motor block was defined as period from 

spinal injection to wearing off of motor block to 

Bromge 0. Time of patients first complaint of pain 

was noted. The duration of sensory block was 

defined as period from spinal injection to the first 

occasion patient complained of pain. Peripheral 
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nerve block depending on the site of surgery using 

peripheral nerve stimulator was given when 

patient’s VAS score reached ≥ 3 and parenteral 

analgesic drugs were added depending on necessity. 

During the pre-anaesthetic visit, every patient was 

familiarized with linear visual analog scale (VAS 0 

= no pain and 10 = worst imaginable pain).
[10]

 

Hemodynamic parameters of the patient were 

recorded before the block (basal), every 5 min after 

the block for 30 min, every 15 min till 2 h, and then 

every 30 min until 6 h after the block. Hypotension 

was defined as reduction in systolic blood pressure 

greater than 20% from the baseline value. Ephedrine 

3mg IV stat was administered to treat hypotension 

for first 3 times, later 6mg was given to counter 

tachyphylaxis. Ephedrine causes increase in heart 

rate and blood pressure, which will hence it 

influences the readings taken later so we compared 

total dose of ephedrine given along with 

hemodynamic parameters.  

Statistical analysis was done using SPSS (Statistical 

package for the social sciences) 16 software. Data 

was presented as mean and standard deviation or 

numbers. Comparison of quantitative data between 

groups was done by one-way analysis of variance. 

(ANOVA), and independent samples t-test was used 

for the comparisons between the two groups Chi-

square test was used to analyse the categorical data 

and for testing the association between the 

variables. The p value of<0.05 was considered 

statistically significant. . 

 

Results 

Data of all 120 patients enrolled in the study was 

included in the analysis. The age, weight, height, 

ASA status, sex of the patients were comparable in 

the four groups [Table 1].  

 

Table :- 1   Patient characteristics 
 Group I Group II Group 

III 

Group 

IV 

P value 

Age (years) 

(Mean ± SD 

37.8±10.

0 

37.4±9.0

0 

34.9±9.3

7 

35.5±8.7

1 

0.546 

Weight (kg) 

(Mean ± SD) 

72.4±7.1 73.0±6.9

6 

70.7±5.4 73.2±6.2

4 

0.433 

Height (cm) 

(Mean ± SD) 

170.6±4.

81 

169.33±

5.19 

169.47±

5.61 

170.40±

6.17 

0.733 

ASA I:II 21:9 22:8 22:8 21:9 0.983 

Sex 
M:f 

22:8 21:9 23:7 21:9 0.928 

Time taken to attain motor block Bromage grade 3,  

Time to attain sensory block T8 level,  Time for two 

segment regression,  Total duration of motor block,  

Total duration of sensory block ,  total dose of 

ephedrine given were recorded and analysed.[Table 

2]. 

 

Table :-2  Charecteristics of spinal block. 
 Group I Group II Group III Group 

IV 

  P 

value 

Time taken to 

attain  

motor block 

bromage grade III 

(Mean ± SD) 

7.23±1.0

7 

7.06±0.9

4 

7.06±0.98 7.03±1.0

3 

0.868 

Time to attain 

sensory block T8 
level(Mean ± SD) 

6.20±0.9

9 

5.70±0.7

4 

5.86±0.81 5.83±0.8

3 

0.141 

 Time for two 

segment regression 
(Mean ± SD) 

109.77±

15.12 

198.3±2

2.6 

201.83±1

9.84 

201.73±

20.48 

0.000 

Total duration of 

motor block(Mean 

± SD) 

152.57±

12.11 

336.27±

22.98 

334.87±2

1.89 

339.87±

17.78 

0.000 

Total duration of 

sensory 

block(Mean ± SD) 

198.10±

10.34 

414.83±

27.3 

420.50±3

1.28 

419.83±

39.32 

0.000 

total dose of 
ephedrine 

given(Mean ± SD) 

2.5±2.2 2.6±2.81 5.3±4.57 17.2±11.
63 

0.000 

           

Mean Time taken to attain motor block bromage 

grade 3, mean Time to attain sensory block T8 level 

were comparable among all the groups as the p 

values were not statistically significant (p value 

>0.05). 

The mean time for two-segment regression, in group 

I was  lower compared to  groups II,III,IV and 

shows statistical significance as p value was 0.000. 

When compared between group II and III, II and IV, 

group III and IV there was no statistically 

significant difference between the groups as p 

values were 0.523, 0.541, 0.985(>0.05) 

respectively. 

Mean Total duration of motor block was high in 

groups II, III, IV compared to group I, shows 

statistical significance as p value was 0.000. when 

compared between group II and III, II and IV, group 

III and IV  there was no statistically significant 

difference between the groups as p values were 

0.810,0.500, 0.336 (>0.05) respectively. 

The mean total duration of sensory block was high 

in group II, III, IV compared group I shows 

statistical significance as p value was 0.000. when 
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compared between group II and III, II and IV, group 

III and IV  there was no statistically significant 

difference between the groups as p values were 

0.458, 0.570, 0.942 (>0.05) respectively. 

 

 
Figure 1: Mean arterial pressure 

 

Hemodynamic parameters recorded showed 

significant fall in mean arterial pressure (MAP) in 

groups III and IV as compared to group I and II at  

15, 30,45,60, 90,120, 150, and 180 min intervals 

shows statistical significance as p value was  0.00 

[Figure 1]. When Group I was compared with group 

II separately the p value was >0.05 showing no 

statistically significant difference. When Group I 

and II were compared with group III, IV separately 

and group III compared with group IV the p values 

were <0.05 showing statistically significant 

difference.  

Mean total dose of ephedrine given was high in 

group III, IV of which group IV was highest.  The 

values were 2.5, 2.4, 5.2, 17.2 mg in group I, II, III, 

IV respectively shows statistically significant 

difference between the groups as p value was 0.000. 

when group I was compared with group II, p value 

was 0.879 showing no statistical significance. When 

group I was compared with groups III, IV shows 

statistically significant difference as the p values 

were 0.004, 0.000 respectively. When group II was 

compared with groups III, IV and group III with 

group IV separately the p values were 0.008, 0.000, 

0.000 respectively showing statistically significant 

difference.   

 

 

 

Discussion 

The clonidine is a selective partial agonist for alpha 

2-adrenoreceptors. It is known to increase the 

duration of both sensory and motor block when 

added as an adjunct to the local anaesthetic 
(11)

. The 

analgesic effect following its intrathecal 

administration is mediated spinally through 

activation of post synaptic alpha -2 receptors in 

substantia gelatinosa of spinal cord and it works by 

blocking the conduction of C and A delta fibers, 

increases potassium conductance in isolated neurons 

in vitro and intensifies conduction block of local 

anaesthetics 
(12)

. 

This study was conducted to find out safe and 

effective dose of intra thecal clonidine among 15, 

30, 45 μg as an adjunct to hyperbaric bupivacaine.  

We compared time to reach motor block bromage 

grade 3, time to reach T8 sensory level, and found 

no change in clonidine groups compared to 

bupivacaine alone. This result is similar to study by 

Thakur A et al 
[13]

. In their study highest level of 

sensory block, highest Bromage scale, time to 

achieve this level, were comparable in all the 

groups. Our results are in contrast to studies of Sen 

J, Sen B, 
[14]

 and Gecaj-Gashi A et al 
[15]

 as in their 

studies the onset of sensory and motor block were 

shorter in Clonidine groups. 

In our study the mean duration of motor block was 

prolonged in Clonidine groups compared to plain 

bupivacaine, which is similar to studies of Lak M et 

al 
[16]

, Singh RB et al 
[17]

.   Increasing the dose of 

Clonidine has no added effect in our study which is 

similar to the study of Thakur A etal. 
[13]

 Our study 

results are in contrast to studies of Dobrydnjov I et 

al 
[18]

, De Kock M et al 
[19]

 as in their studies, 15 μg 

Clonidine has not prolonged motor block 

significantly but improved quality of block. This 

may be due to the lower dose of local anaesthetic 

taken in their studies but in the study of Sen J, Sen 

B
[14]

 Clonidine dose as low as 7.5μg  with 15 mg of 

bupivacaine has prolonged motor block 

significantly. 

In our study time for two segment regression, 

duration of  sensory block were prolonged in 

Clonidine groups compared to plain bupivacaine 

which is comparable to studies of Sen J, Sen B 
[14]

, 
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Gecaj-Gashi A et al 
[15]

, Dobrydnjov I et al 
[18]

,and 

De Kock M et al 
[19]

. 

In our study Increasing the dose of Clonidine has no 

added effect which was similar to Thakur A et al 
[13]

, as in  their study the mean time for two segment 

regression, regression to L3 dermatome, and time to 

first analgesic request were significantly more in 

clonidine groups than in control group, but 

increasing the dose of clonidine from 15 to 30 μg 

did not affect these parameters. De Kock et al
[19] 

also observed that increasing the dose of clonidine 

from 15 to 45 μg with 8 mg of ropivacaine did not 

result in much difference in the above 

parameters.
[16] 

 

Our results were contrast to Strebel S et al 
[20]

where 

increasing the dose of Clonidine added to 18mg of 

bupivacaine from 37.5 to 75 and then to 150μg has 

increased the duration of sensory and motor blocks 

and two segment regression in dose dependent 

manner. 

Ephedrine causes increase in heart rate and blood 

pressure and hence it influence the readings taken 

after the administration of this drug. That is why in 

contrast to other studies we compared total dose of 

ephedrine given. Addition of 15μg of Clonidine 

caused no change in total dose of vasopressor used 

but increasing the Clonidine dose to 30 and 45μg 

caused significant increase in total dose of 

vasopressor used in dose dependent manner. 

Hemodynamic parameters recorded showed 

significant fall in mean arterial pressure (MAP) in 

groups III and IV as compared to groups I and II. In 

our study hemodynamic instability is more with 

increasing dose of Clonidine, the dose of ephedrine 

used is also increased in dose dependent manner. 

which is similar to studies of Thakur A et al 
[13]

, De 

Kock M etal.
[19] 

 

 

Conclusion 

To conclude, the addition of 15 μg of clonidine as 

an adjunct to hyperbaric bupivacaine for spinal 

anaesthesia was found to be effective compared to 

Clonidine 30 μg, clonidine 45μg as it causes 

significant prolongation of motor and sensory block 

duration without causing any hemodynamic 

derangements. 
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