
Abstract 

BACKGROUND: Spinal anesthesia is the most popular regional anesthesia technique for lower abdominal surgeries. 
The failure of many spinal anesthesia techniques is more due to inadequate sedation and anxiolysis than technically 
faulty blocks. This study was designed to determine the appropriate dose of intravenous dexmedetomidine maintainance 
infusion to provide adequate sedation for spinal anesthesia. METHODS: A prospective, randomized, controlled dou-
ble-blind study was carried out on 75 patients aged 18-60 years with ASA I and ASA II physical status who were sched-
uled for elective lower abdominal surgery under spinal anesthesia. Before the spinal anesthesia, all study participants 
were given an initial loading dose of 0.5 µg/kg dexmedetomidine infusion. Participants were randomly divided into 
three groups for maintenance drug infusion, Group A (to receive dexmedetomidine infusion at 0.2 µg/kg/hr), Group B 
(to receive dexmedetomidine infusion at 0.4 µg/kg/hr) and Group C to receive an intravenous infusion of normal saline 
during surgery. The Ramsay Sedation Scale (RSS) score, duration of analgesia, hemodynamic variables and occurrence 
of adverse events were monitored in all patients. RESULTS: Dexmedetomidine group had increased RSS score in intra-
operative period and upto first 30 minutes in postoperative period compared to control group . Time to request for first 
analgesic was prolonged and incidence of shivering and PONV in postoperative period was less in group B than group 
A. The hemodynamic parameters, Respiratory parameters were not statistically significant among group A and group B. 
CONCLUSION: We conclude that intravenous administration of dexmedetomidine0.5 µg/kg loading dose followed by 
0.4 µg/kg/hr as maintenance infusion is the optimum dose to produce sedation during spinal anesthesia with an addi-
tional advantage of increased duration of analgesia and reduced postoperative sideeffects .
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Introduction

Spinal anesthesia/Subarachnoid block (SAB) is 
considered the gold standard method for anest-

hesia in lower abdominal surgery because it is eco-
nomical, easy to perform, offers excellent operating 
conditions, and has a reasonable safety-effective-
ness profile. Many spinal and epidural anesthetics 
have failed more because of insufficient sedation 
and anxiolysis than because of technically defecti-
ve blocks [1]. However, patients are often reluctant 
to stay awake during a procedure, and the need to 
maintain uncomfortable positioning during long-

term surgery can result in spontaneous movements 
that can interfere with the surgical procedure [2]. 
Adequate sedation is therefore important if the be-
nefits of spinal anesthesia are to be fully realized. 
Many drugs have been tried for this purpose, but 
the limited duration of action with the requirement 
for intermittent supplementation has shifted towar-
ds finding a drug that can induce constant sedation 
without respiratory depression with minimal po-
ssibility of hemodynamic instability.

Dexmedetomidine, a highly selective α 2-adren-
ergic receptor agonist has proven to be a miracle 
drug in anesthesia practice due to its organ-pro-
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tecting, co-analgesic effect and its ability to sedate, 
which corresponds to natural sleep [3]. It is in-
creasingly used for sedation outside the operating 
room due to its wide range of clinical applications. 
It has also been shown to be coanalgesic when 
used in conjunction with regional anesthesia, ei-
ther intravenously or intrathecally, with studies of 
different dosages being conducted to find the opti-
mal dose. However, there is little literature on the 
appropriate dose of intravenous dexmedetomidine 
maintenance infusion to be used during the in-
traoperative period for the purpose of sedation in 
surgeries performed under spinal anesthesia with 
0.5% hyperbaric bupivacaine. With this in mind, 
this study was formulated  with  an aim to deter-
mine the safe and effective dose of maintainance 
demedetomidine  infusion for sedation in patients 
undergoing surgery under spinal anesthesia. The 
primary objective of the study was to compare 
Ramsay Sedation Scores and duration of analgesia 
among the groups .The secondary objective was to 
evaluate the drug's effect on hemodynamic param-
eters and any side effects.

Methodology

This prospective, randomized, double-blind 
clinical study was conducted after receiving ap-
proval from the institutional ethics committee over 
18 months duration (June 2019-January 2021). The 
study was carried out in accordance with the Hel-
sinki Declaration. The study included 75 patients 
with physical status ASA 1 and ASA 2 of both gen-
der, between 18 and 60 years of age with a height 
of 150 - 170 cm, who were intended for elective 
general surgery in the lower abdomen. Patients 
on treatment with  adrenergic blockers, calcium 
channel blockers or with a history of alcohol, opi-
oid or sedative abuse, as well as patients with con-
traindications for SAB were all excluded from the 
study. Randomization was done using simple ran-
dom sampling method and concealment by sealed 
opaque envelop method performed by an anesthe-
siologist involved in the study and the study par-
ticipants were allocated to either Group A( to re-
ceive maintainance infusion of Dexmedetomidine 
at 0.2 µg/kg/hr ) , Group B (to receive maintain-
ance infusion of Dexmedetomidine at 0.4 µg/kg/hr 
) or Group C ( to receive normal saline infusion) 

through out the surgical procedure .The procedure 
and recording were performed by another inves-
tigator who was unaware of the group allocation 
thus ensuring double blinding.  

Written informed consent was obtained from 
all the participants considered for the study. An 18 
G intravenous (IV) cannula was secured and pre-
loaded with 15 ml/kg of Ringer's lactate. A loading 
dose of 0.5 mcg/kg  intravenous Dexmedetomidine 
infusion was administered to all the study partic-
ipants over 10 mins duration in the preoperative 
room. On the operation table multipara monitors 
were connected and baseline parameters recorded. 
The SAB method was standardized in all groups 
by selecting the patient in the seated position for 
the administration of SAB, L3-L4 interspace, stan-
dard midline access using a 25G Quincke’s needle. 
3 ml of 0.5% hyperbaric bupivacaine (15 mg) was 
administered intrathecally over a period of 10 sec-
onds duration and immediately after completion 
of the injection the patients were placed in supine 
position. Immediately after positioning, the study 
participants were given the study drug as per the 
group allocation. Intraoperative maintenance of 
intravenous administration in all groups was dis-
continued as soon as the surgeon began suturing 
the skin. 

The time at which the SAB was administered 
was regarded as time 0 and further durations were 
calculated from this time. Hemodynamic param-
eters- heart rate (HR), non invasive mean arterial 
pressure  pressure ( MAP and oxygen saturation 
(SpO2)were determined intraoperatively every 2 
min for the first 20 min, then every 5 min until 
the end of the surgery and postoperatively every 
30min for 2 hours and every hour for the next 4 
Hours. All the time points were calculated consid-
ering time of drug injection in subarachnoid space 
as the baseline ( time 0 ). The degree of sedation 
was assessed with the Ramsay Sedation Score ( 
1-Awake : Patient is anxious and  agitated, or rest-
less, or both; 2- Awake : Patient is cooperative,ori-
ented, and tranquil; 3- Awake : Patient responds 
to commands only; 4- Asleep : Patient reacts with 
a brisk response to a light glabellar tap  or a loud 
auditory stimulus; 5- Asleep : Patient reacts with a 
sluggish response to a light glabellar tap  or a loud 
auditory stimulus) at an interval of 15 min both 
intra and postoperatively. Excessive sedation was 
defined as a score greater than 4/6.



65COMPARATIVE EVALUATION OF TWO DIFFERENT DOSES OF INTRAVENOUS DEXMEDETOMIDINE INFUSION FOR SEDATION IN

Hypotension (SBP -20% decrease from base-
line), bradycardia (heart rate- 20% decrease from 
baseline) and postoperative complications such as 
nausea and vomiting, shivering were identified and 
treated accordingly. The time for the first request 
for analgesia, which was considered to be the du-
ration of analgesia was noted and an intravenous 
infusion of 1 g paracetamol was chosen as the res-
cue analgesic. Tramadol 50 mg was administered 
intravenously when the patient still complained 
of pain 30 min after the administration of parac-
etamol.

STATISTICAL ANALYSIS 

In the present study, a descriptive statistical 
analysis was carried out. Results of continuous 
measurements are shown as mean, SD and results 
of categorical measurements in number (%). Chi-
square tests and Fisher's exact test were used to 
determine the significance of study parameters on 
a categorical scale between two or more groups. 
The paired t-test was used to determine the sig-
nificance of study parameters on a continuous 
scale within the group (intra-group analysis) on 
metric parameters. The student t-test (two-tailed, 
independent samples) was used to determine the 
significance of study parameters on a continuous 
scale between two groups (intergroup analysis) for 
metric parameters. The P-value <0.05 was consid-
ered significant. A one-way ANOVA analysis was 
used to compare the significance between dexme-
detomidine group ( group A and group B ) with 
control group ( group C ). Post hoc test was used to 

compare between all three groups. The statistical 
software SPSS 19 was used to analyze the data.

Results

All 75 patients enrolled in the study have com-
pleted the study protocol and are included in the 
data analysis. There was no spinal anesthesia fail-
ure. Thus, each group consisted of 25 patients(Fig-
ure1). All groups were similar in terms of demo-
graphic characteristics, ASA grading and surgical 
duration (Table 1).Surgical procedures consisted 
of abdominal tubectomy, inguinal  hernia mesh 
repair, jabouley’s procedure, flap cover, open ap-
pendicectomy, tendoachillis repair, perforator li-
gation, trendelenburg procedure, transabdominal 
hysterectomy, split skin graft and tuboplasty. The 
preoperative hemodynamic parameters, respirato-
ry rate and Ramsay sedation score was statistically 
comparable among the groups (Table 2).

The mean values of hemodynamic parameters 
(heart rate and blood pressure), respiratory rate, 
oxygen saturation and RSS were compared between 
the groups before subarachnoid block, at regular 
intervals after subarachnoid block and till 6 hours 
after completion of surgery. Occurrence of any ad-
verse events like hypotension, bradycardia, shiver-
ing , PONV were also compared between the groups.

Intraoperative period 
The mean heart rate was significantly lower in 

the dexmedetomidine group ( group A and group 
B ) compared to the control group ( group C ) with 
a P value <0.05 for first 60 minutes . When com-
pared between group A and group B it was signifi-

Table 1: Demographic characteristics among the study participants (N=75)

Group A Group B Group C P value *

Age (Mean ±SD) 38.36±11.54 39.2±9.56 38.72±10.18 0.9571

Gender (Male /Female - %) 60/40 72/28 60/40 0.5940

Weight (Mean(kg) ±SD) 64.2±6.03 66.56±5.73 62.2±7.94 0.073

Height (Mean(cm) ±SD) 157.32±9.10 161.56±4.20 157±8.49 0.066

ASA grading - ASA 1/ ASA 2(%) 96/4 92/8 84/16 0.793

Surgical duration (minutes ) 64.2±5.91 66.56±5.61 62.2±7.787 0.0666

*P value from One Way ANOVA test
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cantly lower in group A compared to group B with 
a P value 0.017 up to fi rst 10 minutes (Table 3).

Th e mean arterial pressure was signifi cantly 
lower in the dexmedetomidine group ( group A 
and group B  ) compared to the control group ( 
group C ) with a P value of 0.043 from 75 minutes 
onwards and it was found to be  signifi cantly lower 
in group B compared to group A with a p value of 
0.047 (Table 3).

Th ere was no clinically signifi cant diff erence 
in the respiratory rates and oxygen saturation be-
tween the groups during surgery.

Ramsay Sedation Score was signifi cantly high-
er in dexmedetomidine group (group A and 
group B)compared to the control group (group C)
(p<<0.001)from 20 minutes till the end of surgery. 
Th e maximum mean sedation score [3.96 + 0.55] 
was reached 30 min aft er the start of the dexme-
detomidine maintenance infusion (fi gure 2). How-

Figure 1: Consort  fl ow chart
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Table 2: Pre-operative findings among the study participants (N=75)

Group A Group B Group C P value *
Heart Rate (beats/min) (Mean ±SD) 77.16±15.15 80.2±12.54 71.4±11.48 0.06
SBP(mm of Hg) (Mean ±SD) 122.92±10.25 120.96±6.42 125.88±10.1 0.16
DBP(mm of Hg) (Mean ±SD) 69.64±9.58 63.72±7.01 68.6±10.42 0.056
MAP(mm of Hg) (Mean ±SD) 87.44±9.35 82.76±5.21 87.68±8.91 0.0574
RR(per min) (Mean ±SD) 16.64±1.96 16.04±2.49 15.64±1.15 0.19
RSS(Mean ±SD) 1.96±0.2 2±0 1.96±0.2 0.60

*P value from One Way ANOVA test

Table 3:  Comparison of parameters at different intraoperative time points between the study groups 
(N=75)

Group A
(Mean ±SD)

Group B
(Mean ±SD)

Group C
(Mean ±SD)

ANOVA P 
value*

P value (Post 
hoc test )**

2 minutes 

Heart Rate (beats/min) 75.8± 14.05 89.56±12.8 75.68±9.66 0.0001
1 vs 2= 0.001
1 vs 3=1.000
2 s3=<0.0001

Mean arterial pressure (mm of Hg) 83±9 81±6 86±9 0.0635
Oxygen saturation (%) 99±1 98±1 99±1 0.1209
Respiratory rate (per min) 16±1 16±2 16±1 0.2468
RSS 2±0 2±0 2±0 0.3729
10 mins

Heart Rate (beats/min) 71±11.29 80.08±12.01 70.96±10.45 0.0063
1 vs 2= 0.017
1 vs 3=1.000
2 vs 3= 0.017

Mean arterial pressure (mm of Hg) 79±6 78±5 80±8 0.3523
Oxygen saturation (%) 98±1 98±2 99±1 0.1790

Respiratory rate (per min) 14±1 14±2 15±2 0.0146
1 vs 2=0.909
2 vs 3=0.013
1 vs 3=0.178

RSS 2±0 2±0 2±0 0.3729
20 mins 

Heart Rate (beats/min) 65.6±7.4 71.52± 10.59 72.72± 
8.85 0.015

1 vs 2= 0.07
1 vs 3=0.02
2 vs 3= 1.000

Mean arterial pressure (mm of Hg) 74±7 75±6 74±5 0.7851

Oxygen saturation (%) 98±2  
 98±1 99±1 0.0026

1 vs 2=0.682
1 vs 3=0.069
2 vs 3=0.002

Respiratory rate (per min) 14±2 12±1 15±2 0.0026
1 vs 2=0.013
2 vs 3=0.001
1 vs 3=0.006

RSS score 2±1 2±1 2±0 0.0169
1 vs 2=0.175
2 vs 3=0.0001
1 vs 3=0.001

30 mins

COMPARATIVE EVALUATION OF TWO DIFFERENT DOSES OF INTRAVENOUS DEXMEDETOMIDINE INFUSION FOR SEDATION IN
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Heart Rate (beats/min) 64.04± 6.46 66.4±10.34 73.64± 9.22 0.0008
1 vs 2= 1.000
1 vs 3=0.001
2 vs 3= 0.015

Mean arterial pressure (mm of Hg) 71±17 73±4 74±8 0.5398
Oxygen saturation (%) 99±1 98±2 99±1 0.0601

Respiratory rate (per min) 13±1 11±1 15±2 0.0001
1 vs 2=0.001
2 vs 3=0.001
1 vs 3=0.002

RSS score 3±1 3±1 2±0 0.0002
1 vs 2=0.531
2 vs 3=0.001
1 vs 3=0.011

60 mins 

Heart Rate (beats/min) 63.28± 8.21 63.36±
8.01 71.81± 9.95 0.0109

1 vs 2= 1.000
1 vs 3=0.021
2 vs 3= 0.035

Mean arterial pressure (mm of Hg) 56±36 60±38 51±39 0.3854
Oxygen saturation (%) 98±1 98±1 99±1 0.0501

Respiratory rate (per min) 12±1 10±1 15±2 0.0001
1 vs 2=0.001
2 vs 3=0.001
1 vs 3=0.001

RSS score 3 ±1 4±1 2±0 0.002
75 mins
Heart Rate (beats/min) 61.44±5.34 61.67±14.88 67.88±7.06 0.308

Mean arterial pressure (mm of Hg) 60±39 56±31 60±39 0.0433 
1 vs 2=0.047
1 vs 3=0.225
2 vs 3=1.000

Oxygen saturation (%) 98±1 98±1 99±1 0.6570

Respiratory rate (per min) 12±1 10±1 14±1 0.001
1 vs 2=0.001
2 vs 3=0.001
1 vs 3=0.001

RSS score 4 ±1 4±0 2±0 0.002

*P value obtained from One Way ANOVA; **Post Hoc Bonferroni test carried out wherever ANOVA was signifi cant

Figure 2: Intraoperative Ramsay sedation score in the three groups
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ever, there was no significance in RSS score was 
noted between group A and group B. 

Postoperative period 

The hemodynamic variables ,.respiratory rate 
and RSS score was monitored till 6 hrs post opera-
tively in all study participants.

The heart rate  and mean arterial pressure was 
significantly lower in Dexmedetomidine group 
when compared to control group till 6 hrs postop-
eratively(P<0.05).There was no clinically signifi-
cant difference in the respiratory rates and oxygen 
saturation between the groups in the postoperative 
period.

The Ramsay Sedation Score was significantly 
higher in Dexmedetomidine group at 15 mins and 
30 mins post operatively as compared to control 
group C (table 4) with p<<0.001. However, no sig-
nificant difference in sedation scores was observed 
between the group A and group B in the postoper-
ative period .

The time until the first request for a postoper-
ative analgesic was significantly longer in dexme-
detomidine group A [224±42 mins] and group 
B [315±55 mins] compared to the control group 
[170±47 mins] (P value < 0.001) as seen in Table 5.  
When compared among dexmedetomidine groups 
it was significantly longer in group B compared to 
group A with p< 0.0001

In our study,three patients in dexmedetomidine 
group B [12%] had bradycardia compared to the 
control group (P value 0.102) as depicted in Fig-
ure 3.There was no significant difference in the 
number of patients who needed ephedrine to treat   
hypotension in both the dexmedetomidine group 
[32% vs 24%] and the control group [40%] (P value 
0.6570). Three patients in dexmedetomidine group 
A and one patient in group B had postoperative 
shivering compared to eight patients in the control 
group (P value 0.032). In the present study, a sig-
nificantly lower incidence of postoperative nausea 
and vomiting (PONV) was found in the dexme-

Table 4:  Comparison of parameters at different time points in the postoperative period between the 
study groups (N=75)

Group A Group B Group C ANOVA P value* P value (Post hoc 
test )**

0 minutes 

Heart Rate (beats/min) 66±7 66±6 73±6 0.0006
1 vs 2=1.000
2 vs 3=0.002
1 vs 3=0.003

Mean arterial pressure 
(mm of Hg) 80±10 78±10 91±9 0.0166

1 vs 2=0.533
2 vs 3-0.346
1 vs 3=0.017

Respiratory rate (per 
min) 14±1 13±1 15±1 0.0001

1 vs 2=0.423
2 vs 3=0.001
1 vs 3=0.009

RSS 2±0 2±1 2±0 0.015 1 vs 2=0.361
2 vs 3=0.012
1 vs 3=0.515

15 minutes 

Heart Rate (beats/min) 67±9 66±3 78±12 0.001
1 vs 2=1.000
2 vs 3=0.001
1 vs 3=0.001

Mean arterial pressure 
(mm of Hg) 79±6 80±4 83±7 0.0566

1 vs 2=1.000
2 vs 3=0.158
1 vs 3=0.085

Oxygen saturation (%) 99±1 99±1 99±1 0.6586

RSS 2±0 2±1 2±0 0.015
1 vs 2=0.361
2 vs 3=0.012
1 vs 3=0.515

COMPARATIVE EVALUATION OF TWO DIFFERENT DOSES OF INTRAVENOUS DEXMEDETOMIDINE INFUSION FOR SEDATION IN



70 SJAIT 2022/3-4

30mins

Heart Rate (beats/min) 68±9 67±4 78±13 0.001
1 vs 2=1.000
2 vs 3=0.001
1 vs 3=0.001

Mean arterial pressure 
(mm of Hg) 78±5 78±3 80±5 0.0035

1 vs 2=1.000
2 vs 3=0.007
1 vs 3=0.014

Oxygen saturation (%) 99±1 99±1 98±1 0.0344

RSS 2±0 2±0 2±0 0.0070
1 vs 2=0.091
2 vs 3=0.007
1 vs 3=1.000

6HRS

Heart Rate (beats/min) 69±7 64±5 72±9 0.0006
1 vs 2=0.049
2 vs 3=0.001
1 vs 3=0.358

Mean arterial pressure 
(mm of Hg) 82±7 79±4 82±6 0.0114

1 vs 2=0.310
2 vs 3=0.009
1 vs 3=0.467

Oxygen saturation (%) 98±1 98±2 98±1 0.1989 
RSS score 2±0 2±0 2±0 0.6021

Figure 3: Distribution of various side eff ects among three groups
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detomidine group (P value 0.008) as depicted in 
Figure 3.

Discussion

Dexmedetomidine is the most popular drug 
used in clinical practice for perioperative and 
periprocedural applications due to its large safety 
margins and organ protective eff ects. It has been 
shown to be a coanalgesic when given with region-
al anesthetic techniques because it intensifi es the 
block and prolongs the eff ect of the local anesthetic.

In this golden era of dexmedetomidine, it reig-
nited traditional sedatives in critically ill patients 
due to its unique properties of action, such as abil-
ity to induce conscious sedation thus providing an 
access to daily assessment of neurological, cogni-
tive and respiratory functions. Based on its success 
and benefi ts in this area, it has been used in many 
perioperative situations since it was approved by 
the FDA in 1999 [4-7].

In our study, the intraoperative Ramsay seda-
tion score in the dexmedetomidine group were 
signifi cantly higher than in the control group and 
the maximum mean sedation score was reached 30 
min aft er the start of the dexmedetomidine infu-
sion which was similar to the study fi nding by Jai 
Song and associates [8, 9]

In the present study , the time  until the fi rst re-
quest for a postoperative analgesic was signifi cant-
ly longer in dexmedetomidine group A and group 
B compared to the control group C which was a 
similar fi nding to the result of the study by  Hong 
et al., who found a lower postoperative pain inten-
sity and a longer average time until the fi rst request 
for postoperative analgesia in the dexmedetomi-
dine group compared to the control group[10] . In 
our study, we also found signifi cantly longer du-
ration of analgesia in group B compared to group 
A. Th is primary analgesic eff ect could be attributed 

to the inhibitory eff ect of dexmedetomidine on the   
release of substance P from the dorsal horn of the 
spinal cord [11].

 In our study, three patients in dexmedetomi-
dine group A and one patient in group B had post-
operative shivering as compared to eight patients 
in the control group which could be attributed to 
the inhibitory eff ect of dexmedetomidine on cen-
tral thermoregulation [12]. Similar results were 
reported by Tekin et al [13] (0% v/s 30% in dexme-
detomidine and control groups, respectively).

In the present study, a signifi cantly lower inci-
dence of postoperative nausea and vomiting was 
found in the dexmedetomidine groups, which was 
similar to the study by Massad IM et al., and study 
fi nding of other authors [14, 15, 16]

Th e adverse eff ects like bradycardia , hypoten-
sion observed were transient , had no signifi cant 
clinical eff ects and responded well to atropine , 
IV fl uids and ephedrine respectively . the results 
in our study was comparable to the study by vari-
ous authors who reported the dose-dependent oc-
currence of bradycardia and hypotension without 
signifi cant clinical eff ects and which were easily 
manageable [8, 17]

According to the observations of a study by Jai 
Song and co-workers [7], they suggested a dexme-
detomidine loading dose of 1 µg/kg followed by a 
maintenance infusion of 0.25 µg/kg/hr as the most 
appropriate dose for continuous administration. 
But in our study, based on the sedation score and 
hemodynamic eff ects, we observed that a loading 
dose of 0.5 µg/kg followed by a maintenance infu-
sion of 0.4 µg/kg/hr is the most appropriate dose, 
which is slightly diff erent from their study. Th is 
could be due to the reduction in the loading dose 
of the drug used in our study.

Th e limitations of our study were we did not 
evaluate the diff erences between the groups in 
terms of total analgesic consumption in the fi rst 24 

Table 5: Comparison of the time to fi rst rescue analgesia in study participants (N = 75)

*P value obtained from One Way ANOVA
**Post Hoc Bonferroni test
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hours. Our study comprised a relatively small sam-
ple size and also the effect on intraoperative block 
characteristics which if estimated could have add-
ed more value to this study.

Conclusion 

We conclude that a loading intravenous dose of 
dexmedetomidine 0.5 µg/kg followed by continu-
ous administration at an infusion rate of 0.4 µg/kg/
hr may be an appropriate dose to ensure adequate 
sedation while reducing the risk of haemodynamic 
instability. It also has the added benefits of extend-
ing post-operative analgesia, preventing post-op-
erative shivering and PONV.  

References 

1.  Brown DL. Spinal, epidural and caudal anesthesia. In: 
Miller RD, editor. Miller's Anesthesia. 7th ed. Philadelphia: 
Churchill-Livingstone; 2000. pp. 1492

2.  De Andrés J, Valía JC, Gil A, Bolinches R. Predictors 
of patient satisfaction with regional anesthesia. Reg Anesth. 
1995 Nov-Dec;20(6):498-505. PMID: 8608068.

3.  Hariharan U, Natarajan V. Dexmeditomidine and Ana-
esthesia: Indications and Review of Literature. Int J Clin Anest-
hesiol 2017;5(4): 1079

4. Mantz J, Josserand J, Hamada S. Dexmedetomidine: 
new insights. Eur J Anaesthesiol. 2011 Jan;28(1):3-6. doi: 
10.1097/EJA.0b013e32833e266d. PMID: 20881501.

5.  Na HS, Song IA, Park HS, Hwang JW, Do SH, Kim CS. 
Dexmedetomidine is effective for monitored anesthesia care 
in outpatients undergoing cataract surgery. Korean J Anesthe-
siol. 2011 Dec;61(6):453-9. doi: 10.4097/kjae.2011.61.6.453. 
Epub 2011 Dec 20. PMID: 22220220; PMCID: PMC3249565.

 6.  Chrysostomou C, Beerman L, Shiderly D, Berry D, 
Morell VO, Munoz R. Dexmedetomidine: a novel drug for 
the treatment of atrial and junctional tachyarrhythmias du-
ring the perioperative period for congenital cardiac surgery: 
a preliminary study. Anesth Analg. 2008 Nov;107(5):1514-
22. doi: 10.1213/ane.0b013e318186499c. PMID: 18931208.

7. Grant SA, Breslin DS, MacLeod DB, Gleason D, Martin 
G. Dexmedetomidine infusion for sedation during fiberop-
tic intubation: a report of three cases. J Clin Anesth. 2004 
Mar;16(2):124-6. doi: 10.1016/j.jclinane.2003.05.010. PMID: 
15110375.

8.  Song J, Kim WM, Lee SH, Yoon MH. Dexmedeto-
midine for sedation of patients undergoing elective surge-

ry under regional anesthesia. Korean J Anesthesiol. 2013 
Sep;65(3):203-8. doi: 10.4097/kjae.2013.65.3.203. Epub 2013 
Sep 25. PMID: 24101953; PMCID: PMC3790030.

9.  Elcicek K, Tekin M, Kati I. The effects of intravenous 
dexmedetomidine on spinal hyperbaric ropivacaine anest-
hesia. J Anesth. 2010 Aug;24(4):544-8. doi: 10.1007/s00540-
010-0939-9. Epub 2010 May 14. PMID: 20467879.

10.  Hong JY, Kim WO, Yoon Y, Choi Y, Kim SH, Kil 
HK. Effects of intravenous dexmedetomidine on low-do-
se bupivacaine spinal anaesthesia in elderly patients. Acta 
Anaesthesiol Scand. 2012 Mar;56(3):382-7. doi: 10.1111/j.
1399-6576.2011.02614.x. Epub 2012 Jan 4. PMID: 22220945.

11.  Arcangeli A, D'Alò C, Gaspari R. Dexmedetomi-
dine use in general anaesthesia. Curr Drug Targets. 2009 
Aug;10(8):687-95. doi: 10.2174/138945009788982423. 
PMID: 19702517.

12. Talke P, Li J, Jain U, Leung J, Drasner K, Hollenberg 
M, Mangano DT. Effects of perioperative dexmedetomidine 
infusion in patients undergoing vascular surgery. The Study 
of Perioperative Ischemia Research Group. Anesthesiology. 
1995 Mar;82(3):620-33. doi: 10.1097/00000542-199503000-
00003. PMID: 7879930.

13. Tekin M, Kati I, Tomak Y, Kisli E. Effect of Dexmede-
tomidine IV on the Duration of Spinal Anesthesia with Pri-
locaine: A Double-Blind, Prospective Study in Adult Surgical 
Patients. Curr Ther Res Clin Exp. 2007 Sep;68(5):313-24. doi: 
10.1016/j.curtheres.2007.10.006. PMID: 24692763; PMCID: 
PMC3969905.

14.  Massad IM, Mohsen WA, Basha AS, Al-Zaben KR, 
Al-Mustafa MM, Alghanem SM. A balanced anesthesia 
with dexmedetomidine decreases postoperative nausea 
and vomiting after laparoscopic surgery. Saudi Med J. 2009 
Dec;30(12):1537-41. PMID: 19936416.

15.  Abdelmageed WM, Elquesny KM, Shabana RI, 
Abushama HM, Nassar AM. Analgesic properties of a de-
xmedetomidine infusion after uvulopalatopharyngoplasty 
in patients with obstructive sleep apnea. Saudi J Anaesth. 
2011 Apr;5(2):150-6. doi: 10.4103/1658-354X.82782. Re-
traction in: Saudi J Anaesth. 2020 Jan-Mar;14(1):144. PMID: 
21804794; PMCID: PMC3139306.

16.  Goksu S, Arik H, Demiryurek S, Mumbuc S, Oner U, 
Demiryurek AT. Effects of dexmedetomidine infusion in pa-
tients undergoing functional endoscopic sinus surgery under 
local anaesthesia. Eur J Anaesthesiol. 2008 Jan;25(1):22-8. 
doi: 10.1017/S0265021507001317. Epub 2007 Aug 1. PMID: 
17666131.

17. Upadhyay SP, Samanth U, Tellicherry S, Mallick P. 
Role of intravenous dexmedetomidine in prolonging posto-
perative analgesia and quality of block following spinal ana-
esthesia. A systemic review and update.  J Pain Relief. 4:175. 
doi:10.4172/21670846.1000175


