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ABSTRACT
Introduction: Spinal anaesthesia is commonly used regional
anaesthetic technique all over the world. This study investigates
the effect of intrathecal administration of dexmedetomidine added
to spinal hyperbaric bupivacaine on the duration of sensory and
motor block and postoperative analgesic requirements in lower
abdominal surgeries.
Material and Methods: Hundred adult patients posted for lower
abdominal surgeries were randomized in two groups. Each patient
was given 3.5 ml of drug solution intrathecally that consisted of
3 ml 0.5% hyperbaric bupivacaine and 0.5 ml containing 7.5 μg
dexmedetomidine in Group D patients or normal saline in Group
B patients. Intraoperative Heart rate, arterial blood pressure,
sensory level, motor block, pain and level of sedation were
assessed and continued up to 24 hours post spinal anesthesia for
any complication during the procedure.
Results: Time to two segment regression, sensory regression
to S1, regression of motor block to modified Bromage 0 and
time to first rescue analgesic were significantly prolonged in
dexmedetomidine group along with significantly decreased
postoperative pain scores.
Conclusion: Intrathecal dexmedetomidine in doses of 7.5μg
significantly prolong the anesthetic and analgesic effects of spinal
hyperbaric bupivacaine.
Keywords: spinal anesthesia, adjuvant, dexmedetomidine,
hyperbaric bupivacaine, lower abdominal surgeries

INTRODUCTION
Lower abdominal surgeries commonly performed under spinal
anesthesia technique because of its rapid onset, less failure rates
and cost effectiveness, but it has shorter duration of action and
not much effective in view of postoperative analgesia. Many
intrathecal adjuvents has been tried in past with the aim of
prolonging the duration of block and to solve the purpose of
post-operative analgesia. Clonidine an α2-adrenoreceptor as
intrathecal adjuvent has been effectively used to increase the
duration of spinal anesthesia using hyperbaric bupivacaine.1-3
Kanazi et al found that 3 μg dexmedetomidine and 30 μg
clonidine are equipotent intrathecally when added to bupivacaine
in patients undergoing urologic procedures. Dexmedetomidine
is an α methylol derivative with a higher affinity for α2adrenoreceptor than clonidine which has been started to be
used as adjuvant to intrathecal hyperbaric bupivacaine.4-6 In
humans the largest intrathecal dose used was 10 μg.6 In our
institute we conducted a pilot study in which we used different
doses of dexmedetomidine and came to a conclusion that 7.5μg
will be appropriate for our study population. This prospective
randomized double blinded controlled trial was aimed to
investigate the effects of adding dexmedetomidine 7.5 μg to
hyperbaric bupivacaine in patients scheduled for elective lower
abdominal surgeries. The aim of the study was to determine the
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time to two segment sensory regression of spinal anesthesia.
Time to sensory block to reach T10, sensory regression to S1,
motor regression to modified Bromage scale 0, time to first
rescue analgesic, verbal rating pain scores, sedation scores,
postoperative analgesic use and occurrence of adverse effects
were the objectives.

MATERIAL AND METHODS
The study was done after receiving the approval of the ethicalcum-screening committee and written informed consent was
taken from all patients before initiation of the procedure.
Using statistical formula appropriate for the design of the study
as advised by statistician, 100 patients between age group
18 to 65 years with ASA physical status I and II undergoing
elective lower abdominal surgeries were included as study
population. Patients with ASA grading > 2, body mass index
≥30,hypersensitivity to any of the drugs which are to be used
in the study, with contraindications for spinal anaesthesia were
excluded from the study. All patients were randomly allocated
into two equal groups (n=50). All the patients received equal
volume of drug (3.5ml) containing 3 ml (15mg) hyperbaric
bupivacaine hydrochloride. The study group [Group D (n=50)]
received dexmedetomidine 7.5 μg in 0.5 ml 0.9% saline
along with hyperbaric bupivacaine. The control group [Group
“b”(n=50)] received an identical volume of 0.9% saline added
to bupivacaine. On the preceding day of operation, relevant
history and informed consent of the patient were taken and
visual analogue scale was explained. All the patients were
advised for overnight fasting. After arrival in the operating room,
patient’s identity and informed consent form were checked and
all requisite monitors were attached. Preloading was done with
Ringer Lactate solution (20ml/kg body weight) 30 minutes before
the intrathecal drug administration to all patients. Premedication
with pantoprazole and ondansetron were given. ECG, pulse
oximetry, and non-invasive blood pressure were monitored and
baseline values were recorded at the initiation of the procedure.
Lumbar puncture was performed at L3-L4 interspace or L4-L5
interspace if it is difficult through a midline approach using a
25-gauge Quincke needle in sitting posture. All patients then
laid on their back in supine position and received oxygen at 2L/
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minute through nasal prong. Surgeons then allowed to position
the patients according to their convenience. After 2 minutes,
every 2 minutes sensory nerve block was assessed bilaterally
by using insensitivity to cold (when cotton swab soaked with
alcohol was applied) in the midclavicular line. Motor blockade
was assessed by using the modified Bromage scale bilaterally
every 2 minutes. The intraoperative vitals that is heart rate (HR),
NIBP and oxygen saturation were monitored and recorded at
15 minutes interval intraoperatively and 30 minutes interval
postoperatively for next 8 hours. Any side effects in the form
of severe hypotension, bradycardia, respiratory depression
(SpO2 <94%), nausea, vomiting, dizziness were also recorded.
Systolic BP less than 90 mm of Hg was regarded as hypotension
and treated with intravenous bolus administration of 500ml
of Ringer Lactate over 10 minutes and if needed intravenous
3mg Mephenteramine and its multiplying doses were given
accordingly. Bradycardia was defined as heart rate less than
50/minute and was treated with 0.6mg intravenous atropine.
Intravenous midazolam at the dose of 0.5mg/kg was allowed
if the patient is anxious. Time to reach T10 sensory block level,
peak sensory block level, time to reach peak level of sensory
block and time to achieve Bromage 3 motor block were recorded
before surgery. The regression for sensory level by pin prick and
motor block by Bromage scale was checked every 15 minutes
in a post anaesthesia care room. Time of 2 sensory segment
regressions from peak level, time to regress to S1 level, time to
regain Bromage score 0 and time for 1st analgesic request were
recorded. The level of sedation was evaluated intraopertively at
15 minutes interval and postoperatively at 30 minutes interval
using Agitation scale. Durations were calculated from the point
of intrathecal drug administration. Patients were discharged
from the post anaesthesia care room after sensory block
regresses to S1 dermatome level and motor block to Bromage
0. No analgesic drug was given in the immediate post-operative
period until the patient requested for analgesia and time for first
analgesia will be recorded. Intramuscular diclofenac sodium
1mg/kg body weight were used as rescue medication when
patient complains of pain (VAS≥3). Any incidence of adverse
effects in the intraoperative or immediate postoperative period
were noted and again patients were followed up at 24 hours in
the ward for incidence of nausea, vomiting or any other adverse
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reaction. Postoperative nausea and vomiting was treated with
4mg of intravenous ondansetron as and when necessary.

STATISTICAL ANALYSIS
Data analysis was done using SPSS version 21 (Statistical
Packages for the Social Sciences). N and median were used
to represent Discrete categorical data whereas continuous data
as mean ± Standard deviation. Differences in demographic,
anaesthetic and post-operative data were tested by independent
Student's t-test (continuous data) or by Chi-square test
(categorical data). Most of collected data were of normal
distribution and student ‘t’ test was applied on them for statistical
analysis. A p value less than 0.05 is taken as significant.

RESULTS
Demographic parameters (age, weight, height, sex ratio), ASA
physical status, time to achieve T10 sensory block, time to
achieve peak sensory block level, time to achieve Bromage
3 motor block were comparable between two groups with all
insignificant p value (table-1).
Time taken by group B patients for 2 sensory segment regressions
from the peak level was 88.38±6.21 minutes whereas in
group-D patients this time was much higher with 133.58±18.8.
The difference was significant as shown by unpaired student ‘t’
test and the p value was <0.0001 which is extremely statistically
significant. So it can be said that dexmedetomidine prolongs
the 2 segment regression time when added with hyperbaric
bupivacaine as an adjuvant (table-2).
Time taken by group-B patients for regression to S1 segment
level was 232.64±13.49 minutes. In group-D patients this time
was higher (328±26.64 minutes).The parameters were compared
with unpaired student ‘t’ test and the two tailed p value was
<0.0001. This difference is certainly statistically significant.
So it can be said that dexmedetomidine prolongs the time for
regression to S1 level (table-3).
Group-B patients took 184.2±6.65 minutes to regain Bromage
score 0 and group-D patients took 281±14.03 minutes (table-4).
Unpaired student ‘t’ test was done and p value was <0.0001
which is which is considered to highly statistically significant.
So group-D patients took significantly longer time than group-B
patients to regain Bromage 0 score. This concludes that motor
blockade was also prolonged in dexmedetomidine group than in

Group B
Group D
p value
Age(years)
42.86 ± 10.35
39.9 ± 8.41
0.119
Weight(kgs)
59.28 ± 6.67
58.52 ± 5.77
0.543
Height(cms)
155.82 ± 5.92
156.98 ± 5.39
0.308
Sex(male/female)
25/25
25/25
1
ASA(I/II)
38/12
34/16
0.504
Time to achieve T10 sensory block
5.8±2.4
6±1.5
0.618
Time to achieve peak sensory block level
13.5±1.4
13.9±1.5
0.171
Time to achieve Bromage 3 motor block
7.84±2.23
7.42±1.84
0.306
Table-1: Demographic parameters, asa status, time to achieve t10, peak sensory block level, bromage 3 motor block
Time of 2 segment regression from peak level
Group B
Group C
p Value
(Student ‘t’ test)
Mean Std. dev.
Mean
Std. dev.
<0.0001
88.38
6.21
133.58
18.8
Table-2: Two segment regressions from peak level

Regression of spinal anaesthesia
Group B
Group D
Mean
232.64

p Value
(Student ‘t’ test)
<0.0001

Std. dev.
Mean
Std. dev.
13.49
328.65
26.64
Table-3: Time to regress to s1 segment
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bupivacaine only group.
Similarly, the duration of analgesia was significantly different
among the groups. Group D had a significantly longer time to
first analgesic requirement than group B. On an average group-B
patients required inj. diclofenac sodium after 157.7±9.32
minutes whereas group-D patients requested it much later
i.e. after 253.3±8.18 minutes (table-5). When compared with
unpaired student ‘t’ test this difference was extremely significant
with a very low p value of <0.0001. So the conclusion is that
dexmedetomidine when used as an adjuvant with hyperbaric
bupivacaine it increases the time of post-operative analgesia.
The incidences of different side effects were low in the
perioperative period up to a period of 24 hours and they were
comparable between all the groups (table-6). The data was
compared with fisher's exact probability test and p values were
all very high i.e. statistically Insignificant.

Time to regress to bromage 0 motor block
Group B
Group D

DISCUSSION
α2-agonist when administered via intrathecal route produces
an analgesic effect in postoperative pain without causing
significant sedation. It is considered to be due to the sparing
of supraspinal CNS sites which causes profound analgesia
without significant sedation. Most of the clinical studies has
used clonidine as intrathecal α2- adrenoceptor agonists and
concluded a synergetic effect with local anaesthetics7,2,8,9
Dexmedetomidine is also an α2-adrenoreceptor agonist which
has about ten times higher affinity for α2-adrenoreceptor
than clonidine.10,11 Intrathecal dexmedetomidine produces its
analgesic effect by inhibition of C-fibers transmitters release
together with hyperpolarization of post-synaptic dorsal horn
neurons.12 The prolongation of motor effect might be caused by
direct impairment of excitatory amino acid release from spinal
interneurons.13
Intrathecal 5 μg and 10 μg dexmedetomidine were used in
previous studies with insignificant effect on blood pressure or
heart rate.14,15 α2 agonists produce sedative effect by acting on
α2-adrenergic receptors in locus ceruleus.12,11 It is unlikely for
intrathecal 7.5 μg of dexmedetomidine to produce significant
increase in sedation score as a previous study which used 10
μg of intrathecal dexmedetomidine in patients undergoing
transurethral resection of prostate was unable to do the same.14
In our study we compared the duration of sensory and
motor block in the two groups of patients, Group B was
given Intrathecal bupivacaine alone and group D was given
intrathecal bupivacaine plus dexmedetomidine. Intrathecal 7.5
μg of dexmedetomidine provided significant increase in the
sensory and motor block of spinal anesthesia in addition to
prolonged postoperative analgesia. Highest dose of intrathecal
dexmedetomidine used in animal studies was 100 μg.16 Konakci
and colleagues17 reported white matter injury in rats when high
dose epidural dexmedetomidine (6μg/kg) was used alone;
however, subsequently Brummett and coworkers18 demonstrated
no injury and a protective effect when doses of 26-40 μg/kg
were used perineurally.
In humans the largest epidural dose used was 2μg/kg19 and the
largest intrathecal dose used was 10 μg14 though neurological
adverse events have not been reported. The population involved
includes young otherwise healthy patients and the effect in
older patients with cardiovascular comorbidities are yet to
2436

Mean
184.2

Std. dev. Mean Std. dev.
6.65
281.4
14.03
Table-4: Time to regress to bromage 0 motor block

Time to first analgesic requirement
Group B
Group D
Mean
157.7

p Value
(Student ‘t’ test)
<0.0001

p Value
(Student ‘t’ test)
<0.0001

Std. dev. Mean Std. dev.
9.32
253.3
8.18
Table-5: Time to first analgesic requirement

Incidence of side effects
Group B Group D
Bradycardia
3
5
Hypotension
3
8
Nausea and vomiting
3
2
Post dural puncture headache
2
3
Arrhythmia
0
0
Sedation
0
0
Respiratory depression
0
0
Table-6: Incidence of side effects

p Value
0.715
0.199
1
1
1
1
1

be investigated. In our study, the patients administered 7.5μg
intrathecal dexmedetomidine reported prolonged duration of
sensory and motor block.
Rampal Singh et al20 in 2012 compared intrathecal clonidine and
dexmedetomidine with intrathecal hyperbaric bupivacaine and
concluded the higher efficacy of dexmedetomidine to produce
longer duration of sensory and motor blockade. They did not
find any increase in side effects. Gupta R et al21 compared the
duration of motor and sensory blockade and haemodynamic
stability on adding dexmedetomidine with hyperbaric
bupivacaine in patients who underwent lower abdominal
surgeries and reported similar findings. Our study has shown
similar results.
Thus, dexmedetomidine a newer α2 agonist seems to be a
good adjuvant when added to spinal hyperbaric bupivacaine.
Dexmedetomidine with bupivacaine provide prolonged sensory
and motor blockade, haemodynamic stability, minimal side
effects and excellent intraoperative and postoperative analgesia.

CONCLUSION
Our conclusion from the study is that dexmedetomidine as
intrathecal adjuvant significantly prolongs the sensory and
motor blockade of intrathecal hyperbaric bupivacaine without
altering the onset of spinal anaesthesia. Patients who receive
dexmedetomidine had reduced postoperative pain scores and
a longer analgesic duration than those who received spinal
bupivacaine alone. Also there is no hemodynamic instability or
increased side effects when dexmedetomidine is added to spinal
hyperbaric bupivacaine.
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