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Abstract 
Introduction and Aim: Dexmedetomidine, a neuraxial adjuvant, when given intrathecally with hyperbaric bupivacaine provides 

stable hemodynamic conditions, good quality of intraoperative and prolonged postoperative analgesia with minimal side effects. 

When intravenous dexmedetomidine is used in conjunction with neuraxial anesthesia, few studies have shown that it prolongs the 

sensory-motor blockade and provides better intraoperative and postoperative analgesia. We formulated this hypothesis that 

intravenous (IV) dexmedetomidine bolus followed by infusion would prolong the duration of subarachnoid block (SAB) with 

0.5% heavy bupivacaine. Our aim was to assess the onset and duration of sensory and motor blockade following IV 

dexmedetomidine supplementation after SAB. 

Materials and Methods: Sixty American Society of Anesthesiologists Grade I and II patients undergoing elective surgeries 

under spinal anesthesia were randomized into two groups of 30 each. Immediately after subarachnoid block with 3 ml of 0.5% 

hyperbaric bupivacaine, patients in group II received a loading dose of 1 µg/kg of dexmedetomidine intravenously by infusion 

pump over 10 min followed by a maintenance dose of 0.5 µg/kg/hr till the end of surgery, whereas patients in group I received an 

equivalent quantity of normal saline. The time to reach peak sensory block level, time taken for two segment regression and 

maximum motor block, total duration of sensory and motor blockade, Ramsay sedation score and modified Bromage score were 

statistically analyzed using Statistical Package for Social Sciences (SPSS Inc. Chicago, IL, USA) Windows-based version 16.0. 

Results: Two segment regression time of sensory blockade was more in the dexmedetomidine group (130.33±14.49 mins) as 

compared to the normal saline group (94.67±15.02 mins) which was statistically significant (P< 0.0001). The duration of both 

sensory (277.67±24.73 mins vs. 173.67±12.45 mins) and motor blockade (206±23.72 mins vs. 135±13.83 mins) was more in the 

dexmedetomidine group than the normal saline group (P <0.0001). 

Conclusion: The results of the present study shows that, intravenous dexmedetomidine given as a loading dose followed by 

maintenance dose prolonged the duration of sensory and motor blockade of bupivacaine-induced spinal anesthesia. It also 

provided conscious sedation without respiratory depression while maintaining good hemodynamic stability.  
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Introduction 
Spinal anesthesia is a commonly used technique in 

anesthetic practice for gynecological, lower abdominal, 

pelvic, and lower limb surgeries. Different adjuvants 

have been used to prolong spinal anesthesia, with the 

probable benefits of late commencement of 

postoperative pain and reduced analgesic requirements.1 

Adjuvants like alpha-2 adrenoceptor agonists like 

dexmedetomidine and clonidine have been recently 

used for their sedative, analgesic, and perioperative 

sympatholytic and cardiovascular stabilizing effects 

with reduced anesthetic requirements.2  

Dexmedetomidine is a highly selective alpha-2 

adrenergic agonist with an affinity eight times greater 

than that of clonidine.3 Systemic and intrathecal 

injection of dexmedetomidine produces analgesia by 

acting at spinal level, laminae VII and VIII of the 

ventral horns of the spinal cord.4 Intravenous 

dexmedetomidine can be titrated to the desired level of 

sedation with decreased inhalational anesthesia and 

opioid requirements during general anesthesia.5 

Dexmedetomidine as a neuraxial adjuvant when given 

intrathecally with hyperbaric bupivacaine provides 

stable hemodynamic conditions, good quality of 

intraoperative and prolonged postoperative analgesia 

with minimal side effects.6-8 When intravenous 

dexmedetomidine is used in conjunction with neuraxial 

anesthesia, few studies have shown that it prolongs the 

sensory-motor blockade and provides better 

intraoperative and postoperative analgesia.9-16 Most 

studies have used 1 mcg/kg bolus followed by 

continuous intravenous infusion of 0.5µg /kg /hr.17,18 

Based on previous studies,9-16 we formulated our 

hypothesis that intravenous dexmedetomidine bolus 

followed by infusion would prolong the duration of 

subarachnoid block with 0.5% heavy bupivacaine. Our 

aim was to assess the onset and duration of sensory and 

motor blockade following IV dexmedetomidine 

supplementation during SAB. We also evaluated the 

effect of IV dexmedetomidine supplementation on 

haemodynamic parameters, sedation and adverse effects 

if any. 
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Materials and Methods  
After approval from the hospital ethics committee, 

this randomized double blind prospective study was 

carried out on 60 patients, aged 18 to 60 years of both 

sexes of American Society of Anesthesiologists Grades 

I and II, undergoing elective lower abdominal and 

lower limb surgeries less than 3 hours duration under 

subarachnoid block. Exclusion criteria included patient 

refusal, contraindications to spinal anesthesia, morbidly 

obesity, less than 150 cms in height, significant 

respiratory, hepatic or renal diseases, pregnant and 

lactating women and patients having known allergy to 

the study drugs or their constituents. 

All the patients fulfilling selection criteria were 

explained about the nature of the study and intervention 

and written informed consent was obtained from all the 

patients before enrollment. A total of sixty (60) patients 

were divided into two groups namely Group I and 

Group II by using computerized randomization. 

Patients were divided into two similar groups (30 

subjects each) and assigned to receive either 

dexmedetomidine (Group II) or normal saline (Group I) 

intravenously. All patients were kept nil by mouth from 

midnight before surgery and tablet alprazolam (0.01 

mg/kg) was administered at bedtime the day before 

surgery. In the operation theatre, all patients were 

connected to electrocardiography, peripheral oxygen 

saturation (SpO2) and non invasive blood pressure 

monitor and all the basal parameters were recorded. An 

IV line was obtained with 18 gauge cannula and all 

patients were preloaded with Ringer’s lactate solution 

10 ml/kg body weight.  

Under strict aseptic conditions, subarachnoid block 

was performed at L3–L4 intervertebral space through 

midline approach using a 25‑gauge Quincke spinal 

needle. After ensuring free flow of cerebrospinal fluid, 

0.5% heavy bupivacaine 15 mg (3 ml) was 

administered intrathecally. Immediately after 

subarachnoid block, group II patients received a loading 

dose of 1 µg/kg of dexmedetomidine diluted to 50 ml 

normal saline intravenously by infusion pump over 10 

minutes followed by a maintenance dose of 0.5 

µg/kg/hr till the end of surgery, whereas group I 

received an equivalent quantity of normal saline as 

loading and maintenance dose intravenously by 

infusion pump and served as control. The study drug 

was injected by an independent anesthesiologist in a 

double blind fashion who did not participate in 

observation or collection of data. Both the patient and 

the anesthesiologist were blinded to the treatment 

group, and all recordings were performed by an 

anesthesiologist, who was blinded to the randomization 

schedule. 

Sensory block was assessed by pinprick using a 

small needle at mid axillary line every minute until it 

reached its maximum level. When the sensory block 

reached T6, surgery was allowed to proceed. Onset of 

sensory block was considered when the level of 

blockade reached T8. Time taken for the highest level 

of sensory blockade, two dermatomal regression from 

the maximum level and regression to S1 level was also 

noted. Sensory blockade was assessed at every 2 minute 

for the first 10 minutes and thereafter every 10 minutes 

during surgery and postoperatively.  

The motor block of both legs was assessed using 

the Modified Bromage scale19 (0= full movement, 1= 

unable to raised extended leg, 2 = unable to flex knee, 3 

= no movement) and assessment was continued till 

normal motor function returned. Onset of motor block 

was considered when Bromage grade 3 was reached. 

The duration of motor block was taken as the time from 

full intensity motor blockade until a Bromage grade 0 

score was achieved. Time taken for motor blockade to 

reach Modified Bromage Scale 3 and regression of 

motor blockade to Modified Bromage Scale 0 was 

noted. Motor blockade was assessed every 2 minutes 

before the onset of the surgery and every 10 minutes in 

post anaesthesia care unit (PACU). 

The changes in heart rate, systolic and diastolic 

blood pressure were recorded at 0, 4, 6,10, 20 mins and 

30 minutes and then at 30-min intervals up to 300 min 

after SAB, or up to the end point of study. The level of 

sedation was evaluated both intra operatively and post 

operatively every 15 minute using Ramsay Sedation 

Scale20 (Table 1) till the patient was discharged from 

PACU. Excessive sedation was defined as score greater 

than 4/6.The level of sedation was evaluated 

intraoperatively and post-operatively every 15 min. 

 

Table 1: Ramsay sedation score (1 – 6) 

Grade  Criteria 

I Patient anxious, agitated, or restless 

II Patient cooperative, oriented, and 

tranquil alert 

III Patient responds to commands 

IV Asleep, but with brisk response to light 

glabellar tap or loud auditory stimulus 

V Asleep, sluggish response to light 

glabellar tap or loud auditory stimulus 

VI Asleep, no response 

 

Postoperatively, pain was assessed using visual 

analogue scale (VAS). The duration of analgesia was 

calculated as the time to reach a VAS score of ≥ 3. 

Injection diclofenac 75 mg intramuscular was used as 

rescue analgesic. Complications such as hypotension, 

bradycardia, nausea, vomiting, shivering, urinary 

retention and headache were also noted. Hypotension 

was defined as a decrease in MAP <65 mm of Hg and 

treated with IV bolus of 6 mg injection ephedrine and 

100 ml of Ringer lactate. Bradycardia was defined as 

HR <60 beats/min and treated with injection atropine 

0.6 mg IV bolus.  

Sample Size: Based on a previous study,21 we 

calculated that a minimum of 30 patients were needed 

in each group to demonstrate a 15% difference in the 
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duration of postoperative analgesia with an α-error of 

0.05 and a power of 80%. 

 

Statistical Analysis 

Data were analyzed using computer statistical 

software system SPSS® version 16 (Statistical 

Packages for the Social Sciences, Chicago, IL). The 

parameters recorded were compared between the two 

groups using chi-square test and independent Student’s 

t-test. P value < 0.05 was considered as statistically 

significant. 

 

Results 
All patients in both the study groups were similar 

with respect to sex, age, body weight, height and ASA 

status (P> 0.05) [Table 2]. There was no difference in 

the onset of sensory block amongst the groups 

(6.67±1.84 mins in Group I vs 6.27±1.95 mins in Group 

II). The time taken to achieve the highest level of 

sensory block was 25.47± 13.82 and 27.47±12.54 

minutes in Group I (Normal saline) and Group II 

(Dexmedetomidine) respectively (P > 0.05). The 

highest level of sensory block in group II was T4 (14 

minutes) and T6 level in group I (12 minutes). 

Two segment regression time of sensory blockade 

was more in the dexmedetomidine group (130.33±14.49 

mins) as compared to the normal saline group 

(94.67±15.02 mins) which was statistically significant 

(P< 0.0001). However the duration of effective sensory 

analgesia was more in the dexmedetomidine group 

(277.67±24.73 mins) than the normal saline group 

(173.67±12.45 mins) (P <0.0001) [Table 3].  

The onset of motor block was 8.87±1.36 and 

8.53±1.38 minutes in Group I and Group II respectively 

(P > 0.05). Duration of motor blockade (206±23.72 

mins vs. 135±13.83 mins) was more in the 

dexmedetomidine group than the normal saline group 

(P <0.0001) [Table 3]. The mean time for the duration 

of surgery in group I was 80.2 minutes and in group II 

81.2 minutes were found to be statistically insignificant 

(P value > 0.05) [Table 3]. 

The patients in both the groups were comparable in 

terms of baseline heart rate, systolic and diastolic blood 

pressure and mean arterial pressure (P> 0.05) [Table 4]. 

The mean heart rate at 12,14,16,18 and 20 minutes in 

group I (69.33 ± 11.96, 67.23 ± 7.35, 69.27 ± 11.96, 

66.77 ± 10.15 and 66.63 ± 9.19) was significantly 

higher (P< 0.05) than group II (64.4 ± 5.40, 63.9 ± 5.16, 

64.4 ± 5.04, 62.4 ± 4.90 and 62.83 ± 6.03). The heart 

rate in both the groups reached the lowest value at 

approximately the same time that is around 18 minutes 

and 20 minutes in group I (66.77±10.15,66.63±9.19) 

while in group II (62.4±4.90, 62.83±6.03) and were 

statistically significant (P<0.05). In both the groups the 

heart rates came around baseline values at 120 minutes. 

In group I it was 77.77±6.23 bpm and in group II it was 

75.53±6.07 bpm which were statistically insignificant 

(p>0.05) [Table 5]. 

The baseline mean arterial pressure in group I was 

93.31±4.96 mm of Hg and in group II was 91.60±5.07 

mm of Hg which were statistically insignificant 

(P>0.05). The MAP in both groups was found to be 

comparable throughout the study period (P>0.05). The 

Mean arterial pressure in both the groups reached the 

lowest value at approximately the same time that is 

around 14 minutes and 16 minutes and were 

comparable (P>0.05).In both the groups the Mean 

arterial pressure came around baseline values at 120 

minutes. In group I it was 91.19±3.87 mm Hg and in 

group II it was 91.04±4.45 mm Hg which were 

statistically insignificant (P>0.05) [Table 6]. 

Intraoperative Ramsay sedation scores were 

significantly higher in group II (Mean 3.40±0.80, 

Range 2.1-4.2) as compared to group I (Mean 

2.08±0.03, Range 2-2.1) (P<0.0001). Maximum scores 

in group II ranged from 4-5 with a mean of 4.43. In 

group II maximum sedation score more than 4 was 

achieved in 43% of patients (13/30). Maximum scores 

in group I ranged from 2-3 with a mean of 2.77 [Table 

7]. 5 patients in group I and 8 patients in group II 

develop hypotension requiring treatment which was 

statistically non significant. Nausea occurred in 2 

patients in group I and 3 patients in group II which was 

also not significant. No patient in any group had 

bradycardia, vomiting, urinary retention, headache or 

pruritus. Post-operatively there was no significant 

difference between the two groups with respect to mean 

pulse rate, systolic and diastolic blood pressure, 

respiratory rate and mean arterial pressure. 

 

 

Table 2: Demographic data of patients under study 

Characteristics Group I Group II P value 

Sex(Males/ Females) 7/23 8/22 >0.05 

Mean age (yrs) 38.2±8.87 39.37±8.52 >0.05 

Mean body weight (kg) 57.9±8.01 57.83 ±7.87 >0.05 

ASA Grade (I/II) 26/4 24/6 >0.05 

Height 162.1± 6.14 cm 161.97 ± 5.34 cm >0.05 
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Table 3: Sensory block, motor block and analgesia in Groups I and II (Mean ± SD) 

Parameter Group I (n -30) Group II (n-30) P – Value 

Onset of sensory block (mins) 6.67±1.84 6.27±1.95 NS(> 0.05) 

Two segment regression time of sensory 

blockade (mins) 

94.67±15.02 130.33±14.49 S(<0.0001) 

Time to achieve highest level of Block (mins) 25.47±13.82 27.47±12.54 NS(> 0.05) 

Onset time complete motor blockade (mins) 8.87±1.36 8.53±1.38 NS(> 0.05) 

Duration of motor blockade (mins) 135±13.83 206±23.72 S(< 0.0001) 

Duration of effective analgesia (mins) 173.67±12.45 277.67±24.73 S(< 0.0001) 

Duration of Surgery (mins) 80.2±17.68 81.2±18.15 NS(>0.05) 

SD = Standard deviation NS= Not significant (P value > 0.05) S = Significant (P < 0.05) n = number of patients 

 

Table 4: Baseline hemodynamic parameters (Mean ±SD) 

Parameters Group I Group II P value 

HR(bpm) 81.4±8.13 80.00±8.49 >0.05 

SBP(mmHg) 124.60±6.15 122.47±6.40 >0.05 

DBP(mmHg) 77.67±5.31 76.33±5.66 >0.05 

MAP(mmHg) 93.31±4.96 91.60±5.07 >0.05 

 

Table 5: Hemodynamic parameters - Heart rate (Mean ±SD) 

Time interval 

(minutes) 

Group I Group II  

P Value Mean SD Mean SD 

0 81.4 8.13 80 8.49 >0.05 

4 72.53 7.39 70.3 6.64 >0.05 

6 72.1 8.39 69.57 7.74 >0.05 

10 68.67 6.72 66.37 7.16 >0.05 

20 66.63 9.19 62.83 6.03 < 0.05 

30 67.87 7.10 65.33 7.36 >0.05 

60  72.53 8.43 69.73 6.72 >0.05 

90 75.83 7.42 73.5 6.89 >0.05 

120 77.77 6.23 75.53 6.07 >0.05 

 

Graph 1: Inter group comparison of Mean Heart rates (bpm) at different times 

 
 

Table 6: Hemodynamic parameters - Mean arterial pressure (Mean ±SD) 

Time interval 

(Minutes) 

Group I Group II P Value 

Mean SD Mean SD 

 0 93.31 4.96 91.60 5.07 > 0.05 

 4 85.67 4.54 84.02 3.88 > 0.05 

 6 83.83 5.34 81.89 3.49 > 0.05 

 10 76.91 2.98 77.91 2.85 > 0.05 

 20 80.16 3.44 79.22 4.94 > 0.05 

 30 82.89 4.99 82.27 4.40 > 0.05 

 60 88.65 4.61 86.42 5.15 > 0.05 

 90 90.36 4.23 89.93 5.71 > 0.05 

 120 91.19 3.87 91.04 4.45 > 0.05 
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Graph 2: Inter group comparison of Mean Arterial Pressure (mmHg) at different times 

 
 

Table 7: Ramsay Sedation Score (1 – 6) (Mean ±SD) 

Time interval 

(Minutes) 

 

Group I 

 

Group II 

 

 

P Value Mean SD Mean SD 

0 2  2.03 0.18  

15 2.1 0.30 2.4 0.49 < 0.0001 

30 2.1 0.30 3.37 0.49 < 0.0001 

60 2.1 0.30 3.9 0.35 < 0.0001 

90 2.1 0.30 4.07 0.25 < 0.0001 

120 2.07 0.25 4.2 0.41 < 0.0001 

180 2.07 0.25 4.07 0.25 < 0.0001 

240 2.03 0.18 2.2 0.41 < 0.0001 

 

Graph 3: Inter group comparison of the baseline, intraoperative and postoperative (PO) Ramsay sedation 

scores 

 
 

Discussion 
Dexmedetomidine is a α2 agonist which was 

approved by the Food and Drug Administration (FDA) 

in 1999 for use as an analgesic and sedative in the 

intensive care units.22 Different α-adrenoceptor agonists 

have different α1:α2 selectivity. Alpha 2 agonist 

inhibits adenyl cyclase activity, reduces brainstem 

vasomotor center-mediated CNS activation producing 

sympatholysis, anxiolysis, sedation and possess some 

analgesic properties.23 Dexmedetomidine differs from 

clonidine as it has 8 times more affinity for α2 receptors 

than that of clonidine. It also possesses most selective 

α2 adrenoceptor agonist activity especially for the 2A 

subtype of this receptor, which makes it a more potent 

sedative and analgesic agent than clonidine.24 The exact 

mechanism by which dexmedetomidine prolongs local 

anesthetic effect is not clear. However, 

dexmedetomidine acts by binding to presynaptic C 

fibers and postsynaptic dorsal horn neurons, thus 

depressing the release of C fiber transmitters and 

hyperpolarizing dorsal horn postsynaptic neurons. This 

may cause an additive synergistic effect to the 

mechanism of action of local anesthetics.25 In case of 

intravenous dexmedetomidine administration, although 

the mechanism remains unclear, the supraspinal direct 
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analgesic and the vasoconstrictive effect of 

dexmedetomidine are likely to be involved.26-28 

Our study revealed that intravenous 

dexmedetomidine increased both the duration of 

sensory and motor block which was statistically 

significant. In our study, the median value for the 

highest level of sensory block in group II was T4 (14 

minutes) and T6 level in group I (12 minutes). Sensory 

block level achieved was higher (p<0.001) in group II 

than in group I in our study. Our findings are similar to 

the findings by Victor Whizar-Lugo et al (2007),22 

Kaya et al (2010)1, Reddy et al (2013)29, Harsoor et al 

(2013).14 In our study, mean time for two dermatomal 

regression of sensory blockade was significantly 

prolonged in group II [130.33±14.49 minutes] 

compared to group I [94.67±15.02 minutes] which was 

statistically significant. Significant prolongation in 

mean time for two dermatomal regression of sensory 

blockade was also reported by others [Kaya et al1—145 

±26 min vs. 97.1 ±26.5 mins (P < 0.001), Tekin et 

al10—148.3 mins vs. 122.8 mins (P value < 0.001) in 

dexmedetomidine and control groups respectively]. 

Similar findings were also reported by Hong et al,30 

Elcicek et al13 and Reddy et al.29  

The duration of sensory blockade i.e. time for 

regression to S1 dermatome was significantly 

prolonged in group II [277.67±24.73 min] compared to 

group I [173.67±12.45 min] (P value < 0.0001) in our 

study. Significant prolongation in mean duration of 

sensory blockade in dexmedetomidine group was also 

reported by others [Al Mustafa et al26 (261.5 ± 34.8 min 

vs. 165.2 ± 31.5 min), Victor Whizar-Lugo et al22 

[208±43.5 mins vs. 137±121.9 mins (P= 0.05), 

Abdelkarim S,31 209.6±25.9 min vs. 149.4±14.6 min (P 

value <0.0001) in dexmedetomidine and control groups 

respectively].  

In the present study there was no significant 

difference in time taken for motor blockade to reach 

modified Bromage Scale 3 in both the groups 

[8.53±1.38 min in group II compared to 8.87±1.36 min 

in group I, P value >0.05]. However, the regression 

time to reach the modified Bromage Scale 0 scale was 

significantly prolonged in group II [206±23.72mins] 

compared to group I [135±13.83 mins] (P value < 

0.0001). Delay in motor block regression to Bromage 

Scale 0 was also reported in previous studies [Al 

Mustafa et al26 (199.9 ± 42.8 min in vs138.4.  

± 31.3 min) (P value < 0.0001), Victor Whizar-

Lugo et al,22 (191±49.8 mins vs. 172±36.4) (P value- 

not significant), Tekin et al10 215 mins vs. 190.8 mins 

(Pvalue < 0.001) for dexmedetomidine group and 

control group respectively]. Abdelkarim S31 also 

observed that the regression time to reach the Bromage 

0 scale was 255.8±36.7 min in Dexmedetomidine group 

which was higher than the control group (184.6±22.8 

min) (P <0.0001). Elcicek et al13 and Hong et al30 and 

Harsoor et al14 also found that complete resolution of 

motor blockade was significantly prolonged in 

dexmedetomidine group. But contrary to all the above 

studies, Kaya et al1 reported no significant prolongation 

in the duration of motor block in dexmedetomidine 

group compared to control group [193 ± 27 min in 

Dexmedetomidine group vs. 180 ± 34 in control group]. 

Also Reddyet al29 found no difference in duration of 

motor block between the Dexmedetomidine group and 

control group. 

In our study intraoperative Ramsay sedation scores 

were significantly higher in the Dexmedetomidine 

group. Maximum sedation score in Dexmedetomidine 

group more than 4 was achieved in 43% of patients 

(13/30). Ramsay sedation score ranged from 2-5 in 

dexmedetomidine group in the study done by Mahmoud 

M Al-Mustafa et al.26 Hong et al28 noted that the median 

sedation scores during surgery were 4 in the 

dexmedetomidine group and 2 in the control group. The 

hypnotic and supraspinal analgesic effects of 

Dexmedetomidine are mediated by the 

hyperpolarization of noradrenergic neurons, which 

suppresses neuronal firing in the locus ceruleus along 

with inhibition of norepinephrine release and activity in 

the descending medullospinal noradrenergic pathway, 

secondary to activation of central α2-ARs.32 This 

suppression of inhibitory control triggers 

neurotransmitters that decrease histamine secretion 

producing hypnosis similar to normal sleep, without 

ventilatory depression, making Dexmedetomidine a 

near ideal sedative.33 Suppression of activity in the 

descending noradrenergic pathway, which modulates 

nociceptive neurotransmission, terminates propagation 

of pain signals leading to analgesia.34  

Intraoperative and postoperative systolic, diastolic, 

and mean arterial blood pressures were comparable in 

the dexmedetomidine group and the control group in 

the present study. These findings concur with the 

findings of Al Mustafa et al.26 and Tekin et al.10 In our 

study, there was no significant difference in the number 

of patients requiring mephentermine for the 

management of hypotension in both the groups similar 

to the findings of Tekin et al.,10 Al Mustafa et al.26 and 

Lugo et al.22 There was also not much difference in the 

intraoperative respiratory rates between the groups 

similar to the published results of Mustafa et al.26  

 

Conclusion 
The results of the present study shows that, 

intravenous Dexmedetomidine given as a loading dose 

followed by maintenance dose prolonged the duration 

of sensory and motor blockade of bupivacaine-induced 

spinal anesthesia. It also provided good intraoperative 

conscious sedation without respiratory depression while 

maintaining good hemodynamic stability. 
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