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Abstract  

Introduction: The efficacy of local anesthetics in spinal anesthesia can be enhanced by using adjuvants like 

fentanyl, morphine, tramadol and α2-agonists like clonidine, dexmeditomidine so as to improve the 

postoperative patient comfort and satisfaction. 

Aim: The present study was designed to study the analgesic efficacy and side effects of adding 

dexmedetomidine to bupivacaine in spinal anesthesia for gynaecological surgeries i.e hysterectomies.  

Patients and Methods: In a prospective, randomized, double-blind study, after taking their informed 

consent, 60 patients were randomly divided into two groups of 30 each. Sub arachnoid block was given with 

12.5 mg of 0.5% hyperbaric bupivacaine in group I (n = 30) and with 12.5 mg of 0.5% hyperbaric 

bupivacaine plus 5 μg of dexmedetomidine in group II (n = 30). The two groups were compared with respect 

to hemodynamic parameters, onset of sensory block to T10 and regression to S1, time to achieve Bromage 3 

and regression to Bromage 0, duration of analgesia, number of doses and type of rescue analgesia required, 

and complications occurring in 24 h.  

Results: Significant difference was observed in relation to onset of sensory block [12.7 ± 1.015 min in group 

I  and 6.84 ± 0.792 min in group II (P < 0.001)], total duration of sensory block [177.74 ± 28.573 min in 

group I and 353.36 ± 12.138 min in group II (P < 0.001)], total duration of motor block [146.94 ± 9.173 

min in group I and 318.36 ± 9.374 min in group II (P < 0.001)], duration of analgesia [283.96 ± 11.165 min 

in group II and 126.34 ± 7.684 min in group I (P < 0.001)], and total number of doses of rescue analgesia 

required in 24 h [1.44 ± 0.501 in group II and 2.56 ± 0.675 in group I (P < 0.001)].  

Conclusion: Addition of dexmedetomidine to bupivacaine in sub arachnoid block leads to early onset of 

sensory and motor block with prolonged duration, and patients remained pain free for a longer period with 

decreased demand for rescue analgesia in the postoperative period as compared with hyperbaric 

bupivacaine alone without addition of dexmeditomidine. 
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Introduction 

Spinal anesthesia or subarachnoid block is a 

anesthetic technique that is widely used across the 

world for lower abdomen and lower limb 

surgeries
[1]

. Bupivacaine is long acting amide 

local anesthetic that has a prolonged duration of 

action and lower incidence of neurological 

complications like transient radicular symptoms, 
[2]

 but high doses of intrathecal bupivacaine may 

lead to myocardial depression, dysrythmias, and 

heart block
[3]

. Thus, to prolong the duration of 

action and to minimize the side effects of local 

anesthetics in subarachnoid block, various 

adjuvants are used
[4]

. The α2 adrenergic agonists 

clonidine and dexmedetomidine were more 

commonly used intrathecally 
[5,6]

. The affinity of 

dexmedetomidine to α2-adrenergic receptors has 

been reported to be 10 times more when compared 

to that of clonidine, which makes it a more 

effective sedative and analgesic agent with a more 

stable pharmacodynamic profile
[7]

. In the past, 

most of the studies were done with 

dexmedetomidine being used as an adjuvant to 

hyperbaric bupivacaine for subarachnoid block in 

lower limb and urological surgeries. As 

gynaecological surgeries tend to be the painful 

among all types of surgeries and 70% of patients 

suffer from severe postoperative pain
[8]

, the 

present study was done to evaluate the effect of 

adding dexmedetomidine to intrathecal 

bupivacaine on block characteristics and 

postoperative analgesia in patients undergoing 

hysterectomies. The primary aim was to study the 

onset and duration of sensory and motor block, 

duration of postoperative analgesia, and 

intraoperative hemodynamic parameters, and the 

secondary aim was to observe any complications 

or side effects of intrathecal dexmedetomidine and 

note the requirement of rescue analgesia in the 

immediate postoperative period. 

 

Patients and Methods  

In a prospective randomized double-blind study, 

60 patients of ASA grade I and II in the age group 

of 40–60 years of females undergoing elective 

hysterectomies under spinal anesthesia at Military 

Hospital, Jaipur were recruited. Approval was 

taken from the institutional ethics committee of 

hospital. Patients with neurological disorders, 

coagulation disorders, allergy to the study drug, or 

unwillingness for spinal block, deformity or 

previous surgery of the spine were excluded from 

the study. Prior informed written consent of the 

patient was taken after explaining the procedure in 

detail. They were randomly allocated into two 

groups of 30 each — group I (n = 30) and group II 

(n = 30) — by means of a computer-generated 

table of random numbers by a person blinded to 

the procedures.  Before surgery every patient was 

subjected to a detailed preanesthetic checkup. A 

visual analog scale (VAS) ranging from 0 to 10 

was used to determine the level of analgesia in the 

postoperative period, with 0 indicating no pain 

and 10 indicating severe pain. A night before the 

surgery at 2200hrs all patients were given 

alprazolam (0.25 mg) orally in tablet form. The 

patients were not premedicated on the day of 

surgery. Preoperatively, pulse rate, noninvasive 

systolic and diastolic blood pressure, oxygen 

saturation, and respiratory rate of the patients 

were recorded. An intravenous line was started 

and patients were preloaded with Ringer lactate at 

10 ml/kg body weight over 20 min. Under strict 

aseptic conditions, lumbar puncture was 

performed in sitting position with a 27-G Quinke 

spinal needle at the level of L3–L4 intervertebral 

space and the drug was given intrathecally. In 

group I, patients received 0.5% hyperbaric 

bupivacaine at 12.5 mg. In group II, patients 

received 0.5% hyperbaric bupivacaine at 12.5 mg 

along with 5 μg of dexmedetomidine. 

Immediately after administering the drug, the 

patients were made to lie supine and maintained 

the same position for 5 min before positioning for 

both abdominal and vaginal hysterectomies. The 

study drug was prepared by an anesthesiologist 

not involved in the study and block was 

performed by another anesthesiologist who also 

monitored the block characteristics. Continuous 

monitoring of hemodynamic parameters was done 
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in the form readings at every 3 min for the first 30 

min and thereafter every 5 min until the end of 

surgery. Episodes of intraoperative hypotension 

(decrease in systolic blood pressure by 20% from 

baseline or a systolic blood pressure lower than 90 

mmHg) was recorded. Hypotension was treated 

with bolus administration of 250 ml lactated 

Ringer’s solution over 10 min, or with intermittent 

doses of intravenous ephedrine hydrochloride at 6 

mg if BP was not recovered with Ringer Lactate. 

Bradycardia (heart rate <50 beats/min or less than 

10% of base line value) was treated with doses of 

atropine at 0.6 mg administered intravenously. 

The total duration of surgery was noted. Sensory 

block was assessed by loss of sensation to 

pinprick in the midline using a 22 G blunt 

hypodermic needle at 3-min intervals. Onset of 

sensory block to T10 dermatome, peak level of 

sensory block, and duration of sensory block 

(regression to S1 dermatome) were noted. The 

degree of motor block was assessed by means of 

the Bromage scale
[9]

 every 3 min. The Bromage 

scale ranged from 0 to 3: 0, able to raise the whole 

lower limb at the hip; 1, able to flex the knee but 

unable to raise the leg at the hip; 2, able to planter 

flex the ankle but unable to flex the knee; and 3, 

no movement of the lower limb. Onset time to 

reach Bromage 3 and time taken for regression to 

Bromage 0 were noted. All durations were 

calculated by taking the time of subarachnoid 

block as time zero. Sedation was assessed every 5 

min by means of the following scale
[10]

: 0, no 

sedation; 1, mild sedation, 2: moderate sedation; 

and 3, deep sedation. Postoperative follow-up was 

carried out for 24 h. Vital parameters, sedation 

scores, and postoperative analgesia (VAS) were 

monitored until 24 h. Analgesia was monitored 

using VAS scale both intraoperatively and 

postoperatively. During surgery if VAS was 

greater than 3, then incremental doses of ketofol 

(ketamine & propofol) slow intravenously was 

given as supplementary analgesia. In the 

postoperative period if VAS was greater than 3, 

then diclofenac sodium at 1.5 mg/kg body weight 

intramuscularly or if needed paracetamol 1gm 

slow intravenously was given as rescue analgesia. 

The time interval from spinal anaesthesia to the 

patient’s demand for the first dose of rescue 

analgesia was taken as total duration of analgesia. 

The total dose of rescue analgesia was noted. The 

primary endpoint of our study was the time when 

the patient demanded the first dose of rescue 

analgesia. The quality of surgical analgesia was 

assessed and graded as follows: excellent, no 

supplementary drugs required; good, analgesic 

required; fair, more than one analgesic required; 

and poor, general anesthesia required. Any 

incidence of pruritus, nausea and vomiting, 

shivering, respiratory depression, urinary 

retention, transient neurological symptoms, and 

postdural puncture headache were recorded. 

Patients were monitored for sensory and motor 

block, postoperative analgesia, sedation, adverse 

effects, and complications for 24 h. 

Statistical method: The data obtained were 

tabulated and analyzed using the statistical 

package for social science (SPSS 16.0 evaluation 

version, SPSS Inc., IBM, Chicago) and expressed 

as mean and SD and percentages. Patient 

characteristics (nonparametric data) were 

analyzed using the ‘χ2-test’ and Fisher’s exact 

test, whereas intergroup comparison of parametric 

data was carried out using the Student ‘t’ test’. 

The ‘P’ value was determined to evaluate the level 

of significance. P values less than 0.05 were 

considered significant at 5% significance level; P 

values less than 0.01 were considered significant 

at 1% significance level; and P values less than 

0.001 were considered highly significant. Post-hoc 

power analysis was carried out using a Power and 

sample size calculator. The cutoff value for power 

analyses was taken as at least 80% (β = 0.8). The 

effective size/power of the study was calculated 

for the duration of analgesia (β = 1) and duration 

of motor block (β = 1) and determined as greater 

than 80%.  

 

Results  

Both groups were comparable with respect to age, 

weight, ASA grade, duration and type of surgery, 
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and baseline hemodynamic parameters (Table 1). 

The surgeries were hysterectomies both vaginal 

and abdominal. The number of patients under 

each type of surgery was comparable in both 

groups (Table 2). The sensory and motor block 

characteristics are shown in Table 3. The mean 

time required for onset of sensory block to T10 

dermatome in group II (6.84 ± 0.792 min) was 

more rapid than that in group I (12.7 ± 1.015 min) 

and the difference was statistically highly 

significant (P < 0.001). The maximum upper level 

of sensory block achieved in group I was T 6– T8 

dermatome with a median value of T6 and that in 

group II was T5–T8 dermatome with a median of 

T6 dermatome, which was comparable in the two 

groups. However, the maximum level of sensory 

block was achieved earlier in group II 

(7.94 ± 0.712 min) as compared with group I 

(18.26 ± 1.015 min) and the difference was highly 

significant (P < 0.001). Even the mean time taken 

for regression of sensory block to S1 dermatome 

was prolonged in group II (353.36 ± 12.138 min) 

as compared with group I (177.74 ± 28.573 min) 

and the difference was highly significant (P < 

0.001). Complete motor block was achieved 

earlier in group II as compared with group I. The 

mean time taken for onset of complete motor 

block (Bromage 3) was less in group II 

(9.856 ± 0.7115 min) as compared with group I 

(19.100 ± 2.9433 min) (P < 0.001). The total 

duration of motor block in group II (318.36 ± 

9.374 min) was prolonged as compared with 

group I (146.94 ± 9.173 min) (P < 0.001). Patients 

remained pain free for a longer period in group II 

and the requirement for the first dose of rescue 

analgesia was also delayed as compared with 

group I. VAS scores were less than 3 in both 

groups during the intraoperative period and none 

of the patients required supplementary analgesia. 

In group I, VAS started increasing and was more 

than 3 in the second and third hour 

postoperatively and the first dose of rescue 

analgesia (injectable diclofenac) was given. 

Thereafter, VAS decreased to less than 3 and 

patients were pain free. VAS again increased to 

more than 3 in the 10th hour and intravenous 

paracetamol was given. The second dose of 

injectable diclofenac was given in the 14th hour. 

In group II, VAS increased to more than 3 in the 

fourth and fifth hour and the first dose of 

injectable diclofenac was given. Thereafter, VAS 

decreased to less than 3 and the patient demanded 

the second dose of rescue analgesia in the 16th 

and 17th hour. None of the patients in this group 

required injectable paracetamol. At the 24th hour 

VAS was higher in group I (3.03 ± 1.21) as 

compared with group II (2.20 ± 0.48) (Fig. 1). The 

total duration of analgesia was prolonged in group 

II (283.96 ± 11.165 min) compared with group I 

(126.34 ± 7.684 min) (P < 0.001). The total 

number of rescue analgesia doses required at 24 h 

postoperatively was also significantly less in 

group II (1.44 ± 0.501) compared with group I 

(2.56 ± 0.675), as shown in Table 2.  

Hemodynamic parameters remained stable and 

were comparable in both groups at all measured 

intervals (Fig.  2). Three patients in group I and 

four patients in group II had hypotension, which 

was treated by giving fluids intravenously. None 

of the patients required injectable ephedrine 

hydrochloride. Bradycardia occurred only in one 

patient in each group, which was treated with 

atropine (0.6 mg intravenously). The sedation 

score was comparable in both groups at all 

intervals for 24 h. Most of the patients in group I 

(22patients) and group II (20 patients) had a 

sedation score of 0; seven patients in group I and 

nine patients in group II had a sedation score of 1; 

and only one patient in group II had a sedation 

score of 2. No patient had respiratory depression, 

pruritus, postdural puncture headache, or transient 

neurological deficits in the postoperative period. 

Incidence of nausea and vomiting was also 

comparable in both groups. Only one patient in 

each group had nausea, which was relieved 

without any intervention. The quality of surgical 

analgesia was excellent in all patients in both 

groups and none of the patients required any 

supplementary analgesia during the intraoperative 

period.
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Mean VAS score of Group B and D during the study period. Values are expressed as mean +/- SD. VAS-Visual 
Analog Scale.
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Parameters Group I (N=30) Group II (N=30) P value

Age(Years) 40.3 +/- 9.95 40.4 +/- 10.47 0.946 (NS)

Weight(Kg) 65.78 +/- 9.27 62.06 +/- 5.59 0.017(NS)

Duration of
surgery(Min)

86.18 +/- 31.7 79.80 +/- 28.9 0.296 (NS)

Pulse rate(/min) 79.00 +/- 8.57 78.74 +/- 10.0 0.89 (NS)

Systolic BP(mmHg) 124.54 +/- 8.86 124.88 +/- 8.51 0.84 (NS)

Diastolic BP(mmHg) 77.40 +/- 12.59 78.04 +/- 8.28 0.359 (NS)

Respiratory
rate(/min)

13.10 +/- 0.78 12.94 +/- 0.76 0.306 (NS)

Table 1:  Demographic parameters in the two 
groups

Values are expressed as mean +/- SD or number of pts.All parameters were comparable in 
both gps;Gp I,Bupivacaine;Gp II,Dexmedetomidine;NS,Not significant
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Table 2: Number of patients under each type of surgery in Gp I and Gp II 
Type of surgery                    Gp I (N=30) Gp II (N=30) P Value 

Abdominal Hysterectomy 08(26.6) 09(30) 0.790(NS) 

Vaginal Hysterectomy 22(73.33) 21(70) 0.81(NS) 

 

Time(In mins) Group I (N=30) Group II (N=30) P value(significance 
level)

Onset of sensory block to T10 
dermatome

12.7 +/- 1.015 min 6.84 +/- 0.792 min P < 0.001 (HS)

Maximum level of sensory block T11 dermatome T11 dermatome P = 0.016 (HS)

Time to maximum sensory block 18.26 +/- 1.015 min 7.94 +/- 0.712 min P < 0.001 (HS)

Time to regression to S1 dermatome 177.74 +/- 28.57 min 353.36 +/- 12.13 min P < 0.001 (HS)

Time to onset of motor block(Brom
age 3)

19.10 +/- 2.943 min 9.88 +/- 0.7115 min P < 0.001 (HS)

Total duration of motor block 146.94 +/- 9.713 min 318.36 +/- 9.374 min P < 0.001 (HS)

Duration of analgesia 126.34 +/- 7.684 min 283.96 +/- 11.165 min P < 0.001 (HS)

Number of doses of rescue analgesia 2.56 +/- 0.675 1.44 +/- 0.501 P < 0.001 (HS)

Table 3 - Characteristics of motor and sensory block in group I and group II

Values are expressed as mean SD.Group I-Bupivacaine and Group II- Dexmedetomidine;HS-Highly 
significant;  NS-Not significant 

 
 

Discussion 

The α2-adrenergic agonist dexmedetomidine is 

being increasingly used in anesthesia and critical 

care as it decreases the sympathetic tone and 

attenuates the neuroendocrine and hemodynamic 

responses to anesthesia and surgery. It also 

reduces opioid requirement both intraoperatively 

and postoperatively and results in prolonged 

postoperative analgesia
[11]

. When dexmedeto-

midine is used as an adjuvant to bupivacaine in 

subarachnoid block, the prolongation of sensory 

and motor block occurs in a dose-dependent 

manner; that is, as the dose of dexmedetomidine is 

increased, the duration of sensory and motor block 

and postoperative analgesia is also prolonged. In 

previous studies, it was observed that 10 μg of 

dexmedetomidine produces early onset and 

prolonged duration of sensory and motor block 

and prolonged postoperative analgesia as 

compared with 5 μg of dexmedetomidine
[12]

. The 

postoperative analgesia is even more prolonged 

with 15 μg of dexmedetomidine, which may be 

beneficial in patients undergoing lengthy and 

complex surgeries, but this dose leads to higher 

sedation scores, which may be undesirable
[13]

. In 

the present study, we selected 5 μg 

dexmedetomidine as an intrathecal adjuvant to 

bupivacaine, with the aim of achieving prolonged 

postoperative analgesia with minimal side effects. 

The primary outcome of the present study was 

faster onset and prolonged duration of sensory and 

motor block and prolonged postoperative 

analgesia with addition of 5 μg of 

dexmedetomidine to 12.5 mg of 0.5% hyperbaric 

bupivacaine in spinal block. The secondary 

outcome was less requirement of rescue analgesia 

in the postoperative period, with no significant 

side effects and complications associated with 

addition of dexmedetomidine to bupivacaine. 

Evidence suggests that dexmedetomidine when 

combined with spinal bupivacaine prolongs the 

sensory block by depressing the release of C-fibre 
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transmitters and by hyperpolarization of 

postsynaptic dorsal horn neurons. Motor block 

prolongation by dexmedetomidine may result 

from binding these agents to motor neurons in the 

dorsal horn of the spinal cord
[7]

. In the present 

study, both groups were comparable with respect 

to demographic profile, duration and type of 

surgery, and baseline hemodynamic parameters. 

In group II, onset of sensory block to T10 

dermatome was more rapid, maximum level of 

sensory block at T6 dermatome was achieved 

earlier, and regression to S1 dermatome was 

delayed as compared with group I. When 12.5 mg 

of 0.5% hyperbaric bupivacaine was used in 

subarachnoid block, the time to reach T10 

dermatome was 9.5 ± 3 min 
[12]

. With addition of 

5μg dexmedetomidine as an adjuvant to 12.5 mg 

of 0.5% bupivacaine the time to reach T10 

dermatome was decreased to 7.7 ± 3.3 min 
[13]

. 

Maximum sensory level achieved was T6 

dermatome in other studies also, using either 

bupivacaine alone or dexmedetomidine as an 

additive to bupivacaine 
[12–13]

. It was observed that 

time to reach maximum sensory level that is T6 

dermatome was 21.9±3.6 min when 10 mg of 

0.5% bupivacaine was used in spinal anesthesia, 

which coincides with the present study
[14]

. 

However, with the addition of 5 μg 

dexmedetomidine to 10 mg of 0.5% hyperbaric 

bupivacaine, the time taken to reach maximum 

sensory level was 19.9 ± 2.99 min
[14]

, which was 

slightly more as compared with the present study. 

This difference may be due to the fact that the 

dose of bupivacaine and dexmedetomidine used in 

the above study is less as compared with the 

present study. Another study was conducted in 

which 12 mg of 0.5% hyperbaric bupivacaine was 

given intrathecally and it was found that time 

required to reach maximum sensory level was 

20.2 ± 8.4 min
[15]

, which is in accordance with the 

present study. In the present study it was observed 

that maximum sensory level achieved was similar 

in both the groups that is T6 dermatome but this 

was achieved earlier in group II as compared with 

group I. It has an added advantage because, if the 

sensory block is achieved earlier at T6 

dermatome, surgery can also be started earlier in 

group II as compared with group I. Previously it 

was also observed that time taken for regression 

of sensory block to S1 dermatome was delayed 

with the addition of dexmedetomidine to 

bupivacaine
[12,16–18]

, which is in accordance with 

the present study. Complete motor blockade was 

achieved earlier and the duration of motor block 

was more prolonged in group II as compared with 

group I. Previous studies also concluded that, with 

addition of dexmedetomidine to bupivacaine 

intrathecally, onset of motor block is achieved 

earlier and duration is more prolonged 
[12,13,19,20]

. 

Duration of analgesia was prolonged in group II 

as compared with group I. Addition of 

dexmedetomidine to intrathecal bupivacaine 

produced prolonged postoperative analgesia, and 

requirement of rescue analgesia in the 

postoperative period was also decreased 
[13,16–19]

. 

In the present study, no sedative was given during 

premedication, and thus most of the patients had 

sedation score in the range of 0 and 1 at all 

measured intervals in both groups. It has also been 

observed earlier that addition of low-dose 

dexmedetomidine to intrathecal bupivacaine does 

not lead to higher sedation scores 
[12,13]

. Patients 

remained hemodynamically stable in both groups 

at all measured intervals for 24 h. 

Dexmedetomidine as an  adjuvant to bupivacaine 

does not produce any significant hemodynamic 

changes and vitals remained stable both 

intraoperatively and postoperatively
[16–18]

. 

Incidence of side effects and complication was 

comparable between the two groups, which is in 

accordance with previous studies
[13,19]

.. The effect 

of intravenous and intrathecal dexmedetomidine 

on block characteristics and postoperative 

analgesia was observed. It was concluded that 

addition of dexmedetomidine leads to prolonged 

duration of spinal anesthesia and improved 

postoperative analgesia without increasing the 

incidence of hypotension and any other adverse 

effects
[21]

. One of the limitations of the present 

study is that the population enrolled comprised 
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healthy patients of ASA grade I and II and 

therefore the effect of dexmedetomidine as an 

adjuvant in patients with cardiovascular 

comorbidities is yet to be investigated. Although 

no major side effects or complications were 

observed in the present study, further studies are 

required to rule out any short term or long-term 

adverse effects of intrathecal dexmedetomidine. 

We have used 5 μg of dexmedetomidine as an 

adjuvant to spinal anesthesia in the present study. 

Therefore, further clinical studies are required to 

prove its efficacy and safety with varying dosages 

for supplementation of spinal anesthesia. Effect of 

adding dexmedetomidine to other local anesthetics 

like ropivacaine or levobupivacaine in other 

neuraxial block needs further research. 

Dexmedetomidine appears to have promising 

applications as an intrathecal adjuvant. However, 

more randomized controlled trials are needed to 

be conducted before this can be put into clinical 

practice safely. 

 

Conclusion 

Dexmedetomidine produces early onset and 

prolonged duration of sensory and motor block as 

well as prolonged postoperative analgesia 

resulting in lesser requirement of rescue 

analgesics in the postoperative period without any 

serious side effects when used as an adjuvant to 

intrathecal bupivacaine. 
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