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Abstract

Background: To prolong the effect of spinal anaesthesia into the postoperative period 
many pharmacological agents are being used intrathecally and intravenously. The 
present study was designed to assess the effects of single bolus dose of intravenous 
Dexmedetomidine on spinal anaesthesia and analgesia in patients undergoing lower 
abdominal surgeries under spinal anaesthesia with 0.5% Hyperbaric Bupivacaine.

Methods: One hundred patients posted for lower abdominal surgeries under spinal 
anaesthesia were randomly allocated to two groups. Group D (study group) patients 
received single bolus dose of 0.5mcg/kg of intravenous Dexmedetomidine and Group 
C (control group) received 10ml of normal saline. Variation in the onset, duration of 
sensory and motor level, duration of analgesia, effect on sedation and side effects 
were recorded.

Results:  The duration of sensory block and two segment regression was significantly 
prolonged in Group D (189.90±7.66 minutes, 104±20.6 minutes) as compared to 
Group C (145.60±11.98 minutes, 75±22.5 minutes). The onset of sensory block was 
earlier in Group D then compared to Group C which was statistically significant. 
The duration of analgesia in Group D (218.8 ± 11.36 minutes) was prolonged when 
compared to Group C (178.6±17.96 minutes). Sedation score and incidence of 
bradycardia was high in Group D when compared to Group C.

Conclusion: Single bolus dose of IV Dexmedetomidine prior to spinal anaesthesia 
prolongs the duration of sensory block and duration of analgesia with satisfactory 
arousable sedation and acceptable side effects.
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Introduction

Neuraxial administration of drugs to produce various 
desired effects has evolved from 18th century. To extend 
the effect of subarachnoid block into the post operative 
period, innumerable pharmacological agents are being used. 
Different agents, like Epinephrine, Phenylephrine, Adenosine, 
Magnesium Sulfate and Clonidine, have been used as 
adjuncts to local anaesthesia for prolonging the duration of 
spinal analgesia via the intrathecal1 and intravenous route.2

Dexmedetomidine, the dextroenantiomer of 
Medetomidine, has got high specificity to alpha 2 
receptors.3 This action of it appears to promote sedation, 
hypnosis, analgesia, sympatholysis, neuroprotection and 
suppression of shivering.3 The above mentioned actions 
has made its use in varied anesthesia and intensive care 
practice. Small doses of Dexmedetomidine (3 mcg) used 
in combination with Bupivacaine in humans in spinal 
anaesthesia produces a shorter onset of motor block 
and a prolongation in the duration of motor and sensory 
block with preserved hemodynamic stability and lack of 
sedation.4

There are studies showing intravenous Dexmedetomidine 
prolonging spinal anaesthesia with Bupivacaine when 
given as a bolus and continued as an infusion throughout 
the surgery.5,6,7 The literature showing single bolus dose 
given before initiation of spinal anaesthesia are less. 
In our study we hypothesized the single bolus dose 
0.5ug/kg of intravenous Dexmedetomidine will prolong 
spinal anaesthesia. In our study we compared the block 
characteristics along with hemodynamic changes, level of 
sedation and Dexmedetomidine side effects.

Materials and Methods

Randomized, prospective, double blind study was 
conducted on 100 patients after clearance from hospital 
ethical committee and obtaining informed consent from 
patients. Patients belonging to ASA I and II, age between 
18 and 65, and posted for elective lower abdominal 
surgeries lasting approximately 60-120 minutes under 
spinal anaesthesia were included for the study. Patients 
with any contraindication for spinal anaesthesia, ASA III 
and IV, allergic to study drugs were excluded from the 
study.

A total of 100 patients divided in to 2 groups, Group C 
(control) and Group D (Dexmedetomidine) using computer 
randomization numbers.

All patients received sedation on the previous night in 
the form of Tab. Alprazolam 0.5 mg and on the day of 
surgery Inj Ranitidine 50 mg and Inj Ondansetron 4 mg 
intravenously 30 minutes before the administration of 
study drugs.

In the operating room, patients were briefed about the 
procedure. A 18G intravenous cannula was inserted on 

the non-dominant hand and ringer lactate was infused at 
a rate of 15-20ml/kg. Baseline heart rate, blood pressure, 
oxygen saturation and ECG were recorded.  Nursing staff 
who was blinded in the randomization schedule prepared 
the drug in an identical syringe. Using a computer-
generated randomization numbers, the patients were 
randomly divided into two groups, group D received 
Dexmedetomidine 0.5 μgkg and Group C received 10 ml of 
physiological saline, before 10 minutes of spinal anesthesia. 
The study drugs were premixed to a total volume of 10 ml 
and were administered intravenously over a period of 10 
min as a single dose by an anaesthesiologist not involved 
in the study. For spinal anaesthesia 3ml of intrathecal 0.5% 
Hyperbaric Bupivacaine was used. 

Vitals were recorded every 5 minutes till the end of 
surgery and every 15 minutes in post anaesthetic care 
unit. Hypotension was defined as a 20% decrease in 
systolic blood pressure from the baseline or less the 90 
mmHg. They were treated with iv fluids and if necessary 
with 5 mg intravenous boluses of Ephedrine. Bradycardia 
was defined as a heart rate slower than 50 beats per 
minute and was treated with intravenous Atropine 0.5mg. 
Hypoxia was defined as oxygen saturation value below 
90% and was treated with Oxygen.

Sensory block was assessed by loss of temperature 
sensation and motor blockade was determined using 
Bromage Scale (0 = no paralysis; 1 = unable to raise 
extended leg; 2 = unable to flex knee; 3 = unable to flex 
ankle). The level of sensory and motor blockade was 
checked every two min until the maximum level of the 
block was achieved and at five min interval subsequently. 
The level of sedation was evaluated throughout the study 
period using Ramsay Sedation Score (RSS). Duration 
of analgesia was considered as time from the onset of 
sensory block to the time of administration of first rescue 
analgesia, and rescue analgesia was administered when 
the VAS (visual analogue scale) was ≥ 3. Post operative 
pain was noted by using visual analogue scale 0- 10.

Statistical Analysis

The sample size of 50 in each group based on statistical 
power analysis was derived from previous study5 The 
precision considered was α-error as 5%, β-error as 10%, to 
detect a 20% change in baseline blood pressure terms of 
hypotension, our primary goal.

The Statistical software namely SAS 9.2, SPSS 15.0, Stata 
10.1, MedCalc 9.0.1 ,Systat 12.0 and R environment 
ver.2.11.1 were used for the analysis of the data after 
decoding of blinded groupsand results were expressed as 
mean and Standard Deviation (SD).  Microsoft word and 
Excel have been used to generate graphs, tables etc. 

student t test (two tailed, independent has been used to 
find the significance of study parameters on continuous 
scale between two groups Inter group analysis) on metric 
parameters. Leven1s test for homogeneity of variance has 
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been performed to assess the homogeneity of variance. 
Chi-square or Fisher Exact test has been used to find 
the significance of study parameters on categorical scale 
between two or more groups. A p value of less than 0.05 
was considered to be statistically significant.

Results: All 100 patients completed the study without any 
failure. Demographic data for age, sex, height, weight, ASA 
class, were comparable between the two groups and were 
statistically insignificant (Table 1).

Table 1: Demographic Data

Parameters Group C 
(n=50)
Mean + SD

Group D (N 
= 50)
Mean + SD

p Value

Age 37.82 ± 8.19 40.38 ± 7.42 0.11
Height 168.16 ± 2.96 167.90 ± 3.26 0.68
Weight 65.54 ± 11.19 69.82 ± 11.14 0.05

Sex
Male 44 41

0.40
Female 06 09
ASA grade
Grade 1 38 41

0.46
Grade II 12 09

Onset of sensory blockade was faster in Group D (1.53±1.27) 
compared to Group C (3.15±1.34 minutes) which was 
statistically significant (P < 0.001). The time required for 
two segment regression was significantly prolonged in 
Group D (104±20.6 minutes) compared with Group C (75 
±22.5 minutes), with P<0.001. There was also prolongation 
of   duration of sensory block in Group D (189.90±7.66 
minutes) compared to Group C (145.60±11.98 minutes) 
with P < 0.001. There was no significant difference with 
regards to maximum level of sensory block, onset and 
duration of motor block. 

Table 2: Sensory and Motor Block Characteristics 

Parameters  Group C

(n=50)

Group D

(n = 50)

P value

Onset of 
sensory

block (to T10) 
in (min)

3.15±1.34 1.53±1.27 < 0.001*

Median 
maximum level 
of sensory 
blockade in (min)

T6  5.82±2.0 T6 4.91±2.4 0.044

Two segment 
regression 
(min)

75 ±22.5 104±20.6 < 0.001*

Duration of
Sensory block ( min)

145.60 ± 
11.98

189.90 ± 
7.66

<0.001**

Duration of 
Analgesia

178.60±17.96 218.80±11.36 <0.001**

Onset of motor

Blockade in ( min)

2.93±2.52 2.56±2.05 0.3906

Duration of motor 

blockade in (min)

120.20 ± 
12.53

129.00 ± 
8.21

0.7048

In Group D, the mean duration of analgesia (from the time 
of intrathecal deposition of drug till the administration of 
rescue analgesia) was 218.80±11.36 minutes. In Group 
C, the mean duration of analgesia was 178.60±17.96 
minutes. The duration of analgesia was significantly higher 
in Group D when compared to Group C (p<0.001).

Graph 1: Mean duration of sensory block

Graph 2: Mean duration of motor block

The basal hemodynamic parameters of heart rate and 
systemic blood pressure were comparable between the 
groups. In Group D, five (10%) patients had bradycardia 
and were treated with Injection Atropine 0.6 mg iv. In 
Group C, none of the patient had bradycardia. Incidence 
of bradycardia is statistically not significant. In Group D, 
seven (14%) patients had hypotension. Of these, four (8%) 
patients responded to intravenous fluid infusions and 
three (6%) patients required intravenous Inj. Ephedrine. 
In Group C, four (8%) patients had hypotension. Of these, 
three (6%) patients responded to intravenous fluid infusion 
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and 1(2%) patient required intravenous Inj. Ephedrine.

Table 3: Adverse Effects

Adverse Effects Group C
(n=50)

Group D
(n= 50)

P value

No % No %
Hypotension 4 14 7 14 0.525
Bradycardia 0 0.0 5 10 0.056
Nausea 3 6.0 4 8.0 1.000
Vomiting 1 2.0 5 10.0 0.204

Graph 3: Showing the incidence of side effects

Mean Ramsay sedation score was comparable in both the 
groups. One patient in Group D had score of more than 
4. Respiratory rate, oxygen saturation and adverse effects 
were comparable between both the groups.

Discussion

Alpha 2 adrenergic receptor agonists have been the focus 
of interest for their sedatives, analgesic, perioperative 
sympatholytic, anaesthetic sparing and hemodynamic 
stabilising properties.8 Dexmedetomidine, a highly 
selective alpha2 AR agonist with a relatively high ratio 
of alpha2/alpha1 activity (1620:1 as compared to 220:1 
for clonidine), possess all these properties but lacks 
respiratory depression9,10, making it a useful and safe 
adjunct in diverse clinical application.3

Pre and intra operative intravenous Dexmedetomidine 
prolongs the duration of sensory and motor block of local 
anaesthetics during spinal anaesthesia and peripheral 
nerve block.   This mechanism is mainly attributed to its 
action at both spinal and supraspinal level.11

Different doses ranging from 0.1 to 10 μg/kg/h of 
intravenous Dexmedetomidine have been studied in the 
past. In our present study single bolous dose of 0.5ug/
kg of Dexmedetomidine has been found to prolong 
sensory blockade. Dexmedetomidine when used in higher 
doses produces significant hemodynamic instability like 
hypotension and bradycardia.3 Aantaa  et al concluded 
that the optimal dose of Dexmedetomidine for single 
dose intravenous premedication in minor surgery appears 

to be in the range of 0.33 to 0.67 μg/kg.12 Jaakola et  al 
demonstrated moderate analgesia with a ceiling effect at 
a dose of 0.5 μgkg−1. Thus we selected a dose of 0.5 μgkg -1 
in our study which was administered slowly over a period 
of 10 minutes prior to administer of spinal anaesthesia.13

In our present study the onset of spinal anesthesia was 
hastened but did not have any effect on onset of motor 
block. There was prolongation of sensory block and two 
segment regression but no effect on duration of motor 
block. This may be attributed to the study conducted 
by Jorm CM et al found that dexmedetomidine has an 
inhibitory effect on the locus ceruleus  located at the brain 
stem.14 Inhibition of locus ceruleus results in disinhibition 
of the noradrenergic nuclei and exerted descending effect 
on nociception in the spinal cord.15 Similar results were 
seen in the study conducted by Kaya et al and  Reddy 
et al.16,17 There was prolongation of only sensory block 
when single bolous dose of dexmedetomidine was used. 
Whereas study conducted by Seung Hwan Jung et al, 
showed prolongation of both sensory and motor block 
with single bolous dose Dexmedetomidine.18

The duration of analgesia in Group D (Mean ± SD: 
218.8±11.36 minutes) was more compared to Group C 
(Mean ± SD: 178.6±17.96 minutes) which was statistically 
significant. The results were also consistent with Kaya et al 
,  Harsoor et al , Reddy et al.16,7,17 A study by Jorm CM et al 
found that dexmedetomidine has an inhibitory effect on 
the locus ceruleus (A6 group) located at the brain stem.14 

This supraspinal action could explain the prolongation of 
spinal anaesthesia after intravenous Dexmedetomidine.

Dexmeditomedine action on locus ceruleus produces 
sedation resembling normal sleep where patients are 
easily arousable and co-operative. The maximum Ramsay 
sedation score was greater in dexmedetomidine group 
than in control group. Excessive sedation (Ramsay sedation 
score of more than 4) was observed in one patient in study 
group and none in the control group. Similar results have 
been reported in most of the studies.

In the present study, the incidence of side effects like 
hypotension, nausea and vomiting and treatment required 
for the same was comparable in both study and control 
groups and was not statistically significant. These findings 
were consistent with findings of Reddy et al.17

But the incidence of bradycardia was statistically non 
significant with p value of 0.056. These findings were 
consistent with Arain SR et al, Aantaa R et al studies19,20 
supporting the findings that the bradycardia effect 
of Dexmedetomidine is long lasting when used as a 
premedication drug. The lower heart rate could be 
explained by the decreased sympathetic outflow and 
circulating levels of catecholamines that are caused by 
Dexmedetomidine.21,22  

In conclusion, the results of the present study shows 
that, administration of single bolus dose of  0.5mcg/kg of 
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IV dexmedetomidine prior to SAB prolongs the duration 
of sensory block  without prolonging motor block. It 
also provides satisfactory postoperative analgesia with 
acceptable side effects.

Acknowledgement: None

Funding: None

Conflict of interests: None

References

1.	 Dobrydnjov I, Axelsson K, Thorn SE, Matthiesen P, Klockhoff 
H, Holmstorm B, et al. Clonidine combined with small dose 
bupivacaine during spinal anesthesia for inguinal herniorrhaphy: 
A randomized double blinded study. Anesth Analg 2003;96:1496-
503. http://dx.doi.org/10.1213/01.ANE.0000061110.62841.
E9[PMID:12707157]

2.	 Rhee K, Kang K, Kim J, Jeon Y. Intravenous clonidine 
prolongs, bupivacaine spinal anesthesia. Acta Anaesthesiol 
Scand 2003;47:1001-5. http://dx.doi.org/10.1034/j.1399-
6576.2003.00158.x [PMID:12904193]

3.	 Hall JE, Uhrich TD, Barney JA, Arain SR, Ebert TJ. Sedative, amnestic, 
and analgesic properties of small-dose dexmedetomidine 
infusions. Anesth Analg 2000;90:699-705. http://dx.doi.
org/10.1097/00000539-200003000-00035 [PMID:10702460]

4.	 Kamibayashi T, Maze M. Clinical uses of alpha 2-adrenergic 
agonists. Anesthesiology 2000;93:1345-9. http://dx.doi.
org/10.1097/00000542-200011000-00030 [PMID:11046225]

5.	 Lugo VW, Gomez IA, Cisneros-Corral R, Martinez-Gallegos N. 
Intravenous dexmedetomidine versus intravenous clonidine to 
prolong bupivacaine spinal anaesthesia. A double blind study. 
Anestesia en Mexico 2007;19:143-6.

6.	 Al-Mustafa MM, Badran IZ, Abu-Ali HM, Al-Barazangi BA, 
Massad IM, Al-Ghanem SM. Intravenous dexmedetomidine 
prolongs bupivacaine spinal analgesia. Middle East J Anesthesiol 
2009;20:225-31. [PMID:19583070]

7.	 Harsoor SS, Rani DD, Yalamuru B, Sudheesh K, Nethra SS. Effect of 
supplementation of low dose intravenous dexmedetomidine on 
characteristics of spinal anaesthesia with hyperbaric bupivacaine. 
Indian J Anaesth 2013;57:265-9. http://dx.doi.org/10.4103/0019-
5049.115616 [PMID:23983285] [PMCID:PMC3748681]

8.	 Khan ZP, Ferguson CN, Jones RM. Alpha‐2 and imidazoline 
receptor agonists. Their pharmacology and therapeutic role. 
Anaesthesia 1999;54:146-65. http://dx.doi.org/10.1046/j.1365-
2044.1999.00659.x [PMID:10215710]

9.	 Carollo DS, Nossaman BD, Ramadhyani U. Dexmedetomidine: A 
review of clinical applications. Curr Opin Anaesthesiol 2008;21:457-
61. http://dx.doi .org /10.1097/ACO.0b013e328305e3ef 
[PMID:18660652]

10.	 Shukry M, Miller JA. Update on dexmedetomidine: Use in non 
intubated patients requiring sedation for surgical procedures. Ther 
Clin Risk Manag 2010;6:111-21. http://dx.doi.org/10.2147/TCRM.
S5374  [PMID:20421911] [PMCID:PMC2857611]

11.	 Kanazi GE, Aouad MT, Jabbour-Khoury SI, Al Jazzar MD, Alameddine 
MM, Al-Yaman R, et al. Effect of low-dose dexmedetomidine or 
clonidine on the characteristics of bupivacaine spinal block. Acta 
Anaesthesiol Scand 2006;50:222-7. http://dx.doi.org/10.1111/
j.1399-6576.2006.00919.x [PMID:16430546]

12.	 Aantaa RE, Unto JH, Scheinin M, Kallio AM, Scheinin H. 
Dexmedetomidine premedication for minor gynecologic 
surgery. Anesth Analg 1990;70:407-13. http://dx.doi.
org/10.1213/00000539-199004000-00011 [PMID:1969252]

13.	 Jaakola ML, Salonen M, Lehtinen R, Scheinin H. The analgesic action 
of dexmedetomidine-a novel α2 -adrenoceptor agonist-in healthy 
volunteers. Pain 1991;46:281-5. http://dx.doi.org/10.1016/0304-
3959(91)90111-A [PMID: 1684653]

14.	 Jorm CM, Stamford JA. Actions of the hypnotic anaesthetic, 
dexmedetomidine, on noradrenaline release and cell firing in rat 
locus ceruleus slices. Br J Anaesth 1993;71:447-9. http://dx.doi.
org/10.1093/bja/71.3.447 [PMID:8104450]

15.	 Guo TZ, Buttermann AE, Jiang JY, Maze M. Dexmedetomidine injection 
into the locus ceruleus produces antinociception. Anesthesiology 
1996;84:873-81. http://dx.doi.org/10.1097/00000542-199604000-
00015 [PMID:8638842]

16.	 Kaya FN, Yavascaoglu B, Turker G, Yildirim A, Gurbet A, Mogol 
EB, Ozcan B. Intravenous dexmedetomidine, but not midazolam, 
prolongs bupivacaine spinal anesthesia. Can J Anesth 2010;57:39-45. 
http://dx.doi.org/10.1007/s12630-009-9231-6 [PMID:20039221]

17.	 Reddy VS, Shaik NA, Donthu B, Sannala VK,Jangam V. Intravenous 
dexmedetomidine versus clonidine for prolongation of bupivacaine 
spinal anesthesia and analgesia: A randomized double-blind 
study. J Anaesthesiol Clin Pharmacol 2013;29:342-7. http://
dx.doi.org/10.4103/0970-9185.117101 [PMID:24106359] 
[PMCID:PMC3788233]

18.	 Jung SH, Lee SK, Lim KJ, Park EY, Kang MH, Lee JM, Hong SJ. The 
effects of single-dose intravenous dexmedetomidine on hyperbaric 
bupivacaine spinal anesthesia. J Anaesth 2013;27:380-4. http://
dx.doi.org/10.1007/s00540-012-1541-0 [PMID:23307164]

19.	 Arain SR, Ebert TJ. The efficacy, side effects, and recovery 
characteristics of dexmedetomidine versus propofol when used for 
intraoperative sedation. Anesth Analg 2002;95:461-6. http://dx.doi.
org/10.1097/00000539-200208000-00042 [PMID:12145072]

20.	 Aantaa R, Jaakola ML, Kallio A, Et Kanto J, Scheinin M, Vuorinen 
J. A comparison of dexmedetomidine, and α2- adrenoceptor 
agonist and midazolam as intramuscular premedication for minor 
gynaecological surgery. Br J Anaesth 1991;67:402-9. http://dx.doi.
org/10.1093/bja/67.4.402 [PMID:1681840]

21.	 Scheinin H, Karhuvaara S, Olkkola KT. Pharmacodynamics and 
pharmacokinetics of intramuscular dexmedetomidine. Clin 
Pharmacol Ther 1992;52:537-46. http://dx.doi.org/10.1038/
clpt.1992.182 [PMID:1358496] 

22.	 Virkkila M, Ali-Melkkila T, Kanto J, Scheinin H. Dexmedetomidine 
as intramuscular premedication for daycase cataract surgery. 
A comparative study of dexmedetomidine, midazolam 
and placebo. Anaesthesia 1994;49:853-8. http://dx.doi.
org/10.1111/j.1365-2044.1994.tb04257.x [PMID:7802178]




