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Background: Spinal anesthesia with bupivacaine is administered routinely for lower abdominal and lower limb surgeries. The ensuing nerve 

block is sufficient to ensure patient’s well being, while motor block facilitates the surgeon’s work. In patients receiving spinal anaesthesia, with 

local anesthetic agents like bupivacaine, the addition of another drug as adjuvant prolongs the analgesia. The present study is designed to study 

the effect of dexmedetomidine (D) and Clonidine (C) on the duration of motor and sensory block as well as postoperative analgesia by 

intrathecal bupivacaine in patients undergoing lower limb orthopedic surgery. Subjects and Methods: This study was carried out on 90 

patients in the age group of 18 to 50 years, belonging to the American Society of Anesthesiologists(ASA) physical status I and II presenting for 

lower limb orthopedic surgery were included in the study. Patients were divided randomly into 3 groups. Group D received 1μg kg-1of 

dexmedetomidine, group C received 2 μg kg-1 of clonidine and group NS Control group received an equivalent amount of normal saline. 

Results: From the current study we observed that single dose of 1 μg kg-1 dexmedetomidine over 20 minutes started 20 minutes after spinal 

block and a single dose of 2 μg kg-1 Clonidine resulted in a significant prolongation of time to two-segment regression, postoperative 

analgesia,  sensory block and motor block with the maintenance of hemodynamic parameters. Intravenous dexmedetomidine was more 

effective than Clonidine at the prolongation of time to two-segment regression, postoperative analgesia, sensory block and motor block of 

spinal anesthesia with 0.5% hyperbaric bupivacaine. Conclusion:  Dexmedetomidine (1μg kg-1) in comparison to Clonidine (2 μg kg-1) and 

placebo is far more effective in the motor blockade, sensory blockade and duration of postoperative analgesia.  
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Introduction 

 

Spinal anesthesia is a form of neuraxial regional anesthesia 

involving the injection of a local anesthetic or opioid into the 

subarachnoid space. The degree of neuronal blockade 

depends on the amount and concentration of local anesthetic 

used and the properties of the axon. To enhance the 

properties of spinal anesthesia, various drugs have been tried 

and tested. Dexmedetomidine and Clonidine are two such 

drugs we are using in present study. Clonidine is a partially 

selective agonist for α-2 adrenoreceptors.  It is known to 

increase both sensory and motor block of local anesthetics. It 

also causes a reduction in the amount or the concentration of 

local anesthetic required to produce postoperative 

analgesia.[1] Dexmedetomidine is a member of the alpha-2 

agonist that has been reported to have cardiovascular 

stabilizing, analgesic, sedative, sympatholytic, opioid-

sparing effects and shorten the onset of both sensory and 

motor block while prolonging the effect of a block.[2] 

In this study we evaluated and compared the effects of 

single-dose intravenous dexmedetomidine and Clonidine on 

the duration of motor and sensory block as well as 

postoperative analgesia in patients undergoing lower limb 

orthopedic surgery under the subarachnoid block with 

bupivacaine. 

 

subjects and Methods 

 

The present study was conducted in the Department of 

Anaesthesiology and Critical Care, Pt. B.D. Sharma PGIMS, 

Rohtak in a prospective placebo-controlled and double-blind, 

randomized manner. Ninety patients in the age group of 18 to 

50 years, belonging to the American Society of 

Anesthesiologists (ASA) physical status I and II presenting 

for lower limb orthopedic surgery were included in the study. 

All patients received 2.5 ml of 0.5% hyperbaric bupivacaine 

intrathecally. Patients were randomly allocated on the basis 

of a chit system into three groups, with 30 patients in each 

group irrespective of gender. The study drug was made to 20 

ml of final volume and was administered as an intravenous 

bolus 20 min after the subarachnoid block. 

Group D (n-30): Patients received a single dose of 1μg kg-1 

of dexmedetomidine intravenously. 

Group C (n-30): Patients received a single dose of 2 μg kg-1 

intravenous Clonidine. 
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Group NS (n-30): Control group received an equivalent 

amount of normal saline 

Following administration of drugs time of administration of 

block, the highest level of sensory block in segments, time to 

achieve the highest level of sensory block, degree of a motor 

block by Bromage score prior to surgery, time of the start of 

surgery, time to achieve 2 segment regression of sensory 

blockade,  time of completion of surgery, time of regression 

of motor block Bromage score zero), time of complete 

regression of sensory block (S1dermatome), need of 

diclofenac injections post-op, a total duration of surgery, a 

total duration of motor block, total duration of sensory block, 

time to voids, any other complications (dizziness, fatigue, 

shivering, tremors, headache, hypertension and dose of 

ephedrine if required, bradycardia etc.), intraoperative 

sedation score and other parameters such as heart rate, 

respiratory rate, blood pressure, SpO2 etc. were recorded. 

Motor block onset and regression of motor block were done 

according to Bromage scale.[3] 

 
Grade Criteria Degree of block 

I Free movement of legs and feet Nil (0%) 

II Just able to flex knees with free 
movement of feet 

Partial (33%) 

III Unable to flex knees, but with free 

movement of feet 

Almost complete (66%) 

IV Unable to move legs or feet Complete (100%) 

 

Sedation was assessed according to the Modified Wilson 

Sedation Scale.[4] 

 
Score Description 

1 Oriented; eyes may be closed but can respond to “Can you tell me 
your name?” “Can you tell me where you are right now?” 

2 Drowsy; eyes may be closed, arousable only to command: 

“(name), please open your eyes.” 

3 Arousable to mild physical stimulation (earlobe tug) 

4 Unarousable to mild physical stimulation 

 

Sensory block was assessed by alcohol swab (cold 

perception) and dermatomal levels were tested every two 

minutes until the highest level has stabilized for four 

consecutive readings. Testing was conducted every 20 

minutes until the point of 2 segment regression of the block. 

To this point, dermatomal testing was conducted by an 

anesthetist blinded to the patient group. Data regarding the 

highest dermatomal level of sensory blockade, the time to 

reach this level from the time of injection, time to S2 sensory 

regression was recorded. 

Statistical analysis was performed by the SPSS program for 

Windows, version 17.0 . Continuous variables are presented 

as mean ± SD, and categorical variables are presented as 

absolute numbers and percentages. Normally distributed 

continuous variables were compared using ANOVA. For all 

statistical tests, a p-value of less than 0.05 was taken to 

indicate a significant difference. 

 

Results & Discussion 

 

In this study, the time of first request for analgesia was 

significantly prolonged in the dexmedetomidine group than 

clonidine and control groups. This could be attributed to the 

mechanism of action of dexmedetomidine, which differs 

from Clonidine in being eight to ten times more selective to 

α2-adrenoceptors, especially forα2A and α2C subtype of this 

receptor. Similar results were found by Jetly et al, Kumar et 

al, and  Patil et al. in their studies.2,5,6  

In group NS mean time to sensory level to regress two 

dermatome levels was 112.60+ 20.86 minutes. P-value was 

statistically highly significant on comparison of group D 

with group NS(p<0.001)  while it was significant on 

comparison of group D V/S group C(p<0.05) and group C 

V/S group NS(p<0.05). Similarly in a study done by Jetly et 

al. the time for two-segment regression was significantly 

longer with dexmedetomidine (146.5 ± 12.5 min; p < 0.001) 

and Clonidine (138.9 ± 17.4 min; p < 0.001) as compared to 

control (90.1 ± 9.4 min).6 Sensory block duration was highly 

significant in a group (p<0.001) while it was significant in 

group C (p<0.05). The difference between to study group 

was also statistically significant (p<0.001) in favor of 

dexmedetomidine.  These findings are similar to Rani et al7 

and Patil et al.[2] 

In group, D mean time to regress the motor block to the 

modified Bromage 0 level was 244 minutes (Group D V/S 

Group NS;p<0.001). In a group, C mean time to regress 

motor block to modified Bromage 0 level was 210 minutes 

(Group C V/S Group NS; p=0.021). In group NS mean time 

to regress motor block to modified Bromage 0 level is 192.67 

minutes. Dexmedetomidine prolongs motor blockade 

significantly higher than Clonidine (p<0.001). The 

mechanism by which l α2 adrenoceptor agonists prolong the 

motor-sensory block of local anesthetics is not well 

understood. It may be an additive or synergistic effect 

secondary to a different mechanism of action of the local 

anesthetic. 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 in the spinal 

cord.[8] 

Effective pain management is the most tangible judgment of 

anesthesiologist’s capability. A spinal block is as good as 

gold to achieve anesthesia in lower limb surgeries. Drugs 

like dexmedetomidine and Clonidine, supported by the 

abovementioned data and similar studies, further add feathers 

in the crown. 

 

Table 1: Parameters. 
Parameters Group D Group C Group NS p-value Group D  

V/S  

Group C 

Group D  

V/S  

Group NS 

Group C  

V/S  

Group NS 
Mean ± SD Mean ± SD Mean ± SD 

Duration of postoperative analgesia 275.33± 29.33 247.33 ± 38.23 219.33 ± 16.60 <0.001 0.008 <0.001 0.002 

Time of complete regression of 

sensory block(S2 dermatome) 

336.67± 29.40 299.33 ± 41.68 274.67 ± 19.07 <0.001 0.010 <0.001 0.016 

Time of regression of motor 

block(Bromage score zero) 

244.00± 29.43 210.00 ± 28.04 192.67 ± 18.74 <0.001 <0.001 <0.001 0.021 
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Figure 1: Comparison of modified Wilson sedation score 

among groups. 

 

 

Conclusion  

 

Dexmedetomidine (1μg kg-1) in comparison to clonidine (2 

μg kg-1) and placebo is far more effective in motor blockade, 

sensory blockade and duration of postoperative analgesia. 
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