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ABSTRACT

Background and Objectives: Dexmedetomidine is increasingly being used in regional anesthesia as an
adjuvant but there is no consensus on exact minimal and safe dose when used intrathecally. The present
study was conducted to evaluate the efficacy of three different doses of dexmedetomidine when given
intrathecally as an adjuvant to bupivacaine in patients undergoing lower abdominal surgery.

Methodology: After taking ethical committee approval, and obtaining patients consent, 60 American
Society of Anesthesiologist (ASA) physical status I and II patients in the age group of 25-60 years
undergoing lower abdominal surgeries were divided randomly into three groups in this randomized
double blind study. An intrathecal dose of 2.5 ml of 0.5% hyperbaric bupivacaine was administered to
all patients supplemented with dexmedetomidine. In Group A 5 ug, Group B 7.5 ug and in Group C 10
ug of dexmedetomidine was administered with a volume of 3ml of study drug in each group. The onset
time, time to peak sensory level, motor blockade, sedation, duration of motor block, analgesia and any
adverse effects were noted. At the end of the study, data were compiled and analyzed with appropriate
statistical tests.

Results: Demographic profile was comparable in all the three groups. The time to onset of sensory block
in Group C (1.55 = 0.510 min) was significantly lower than Group A (2.15 * 0.745 min) and Group B
(2.20 = 0.410 min). Sensory regression by two segments was significantly higher in Group C (220.65 +
25.86 min) as compared to Group A (104.7 = 25.5min) and Group B (145.10 = 24.54 min). (p < 0.05)
The duration of motor block was shortest in Group A (243.8 + 22.0 min) as compared to Group B (305.4
+ 35.8 min) and Group C (387.0 = 39.4 min). The visual analogue scale score for pain was lesser in
Group C as compared to the other two groups.

Conclusion: Optimal dose of dexmedetomidine is difficult to define especially with prolonged duration
of sensory and motor blockade in a dose dependent manner with minimal increase in side effects
with higher doses. However, we conclude that 7.5 ug seems to be just optimal intrathecal dose of
dexmedetomidine and can be used safely and effectively in lower abdominal surgeries.
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INTRODUCTION

With advancements in modern surgical and
anesthetic techniques, trend is towards use of
minimal and safe dose oflocal anesthetics (LA) made
possible by addition of adjuvants to the LA solution.’
Higher dose of local anesthetics is associated with

ANAESTH, PAIN & INTENSIVE CARE; VOL 21(1) JAN-MAR 2017

more complications and neurological sequelae.?
Addition of adjuvants to intrathecal anesthetics
not only reduce the dose of local anesthetics but
also minimize the incidence of complications as
well as prolong post-operative analgesia.>* Alpha-2
agonists are widely used nowadays as they are
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free from the side effects associated with use of
intrathecal opioids.> Dexmedetomidine, a highly
selective alpha-2 adrenoceptor agonist, is an
imidazole compound. It produces dose dependent
sedation; anxiolysis and analgesia without
respiratory depression when used as a supplement
or adjuvant.® Alpha-2 adrenoreceptor agonists are
also known to reduce anesthetic requirements
because of their sympatholytic actions.”

Researchers have used dexmedetomidine
intrathecally in varying doses with varying results.
Though different studies have been published
worldwide, there is no uniform consensus on
optimal dose of intrathecal dexmedetomidine.
Commonly 5 pug of intrathecal dexmedetomidine
has been evaluated considering its dose equivalence
to clonidine as 1:10 through intrathecal route.
However, some researchers have used even 15-20
ng of intrathecal dexmedetomidine as an adjuvant
which clearly establishes a non-consensus on
optimal intrathecal dose of dexmedetomidine as an
adjuvant.?

Keeping in consideration, the various merits of
dexmedetomidine, the present study was performed
to compare the analgesic efficacy of intrathecally
administered dexmedetomidine as adjuvant in
three different comparative doses with hyperbaric
bupivacaine (0.5%) in patients undergoing lower
abdominal surgeries so as to determine an optimal
dose when used as an intrathecal adjuvant.

METHODOLOGY

The present study was conducted after obtaining
the approval of institutional ethics committee.
A written and informed consent was obtained
from all patients for this prospective randomized,
double blind study in which 60 ASA T and II patients
in the age group of 25-60 years of either gender,
undergoing elective lower abdominal surgery were
included. Preoperatively patients were counseled
and familiarized with the use of visual analogue scale
(VAS) pain score for the assessment of perioperative
pain. A sealed envelope was randomly selected and
opened by an assistant, with instructions to draw
up the relevant drug. The syringe was labeled
with the patient’s coded number and handed to
the investigator who performed the block. Three
independent observers (senior anesthesiologist
posted on duty, not included in the study) then
observed the onset and offset of sensory and
motor blockade and analgesia as per the written
protocol supplied to them. Data was compiled
when blinding was revealed at the end of the study.
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Considering a difference of 30 mins in post-op
analgesia, a sample of 18 was considered adequate
for the study keeping a-error at 0.05 and power of
the study at 80%. However we took 20 patients in
each group for better validation of results.

All the three groups received 2.5 ml of 0.5%
hyperbaric bupivacaine with varying concentrations
of dexmedetomidine and addition of saline to
make a universal volume of 3 ml in each group.
Group A patients were administered 5 ug of
dexmedetomidine, Group B was administered 7.5
ug of dexmedetomidine while in Group C, patients
were administered 10 ug of dexmedetomidine.

Patients on alpha adrenergic receptor blockers,
local sepsis at the site of proposed puncture,
known hypersensitivity to drug, treated with
anticoagulants, CNS active drugs, suffering from
bleeding diathesis or coagulation disorders, spinal
deformity or tuberculosis of spine, having increased
intracranial pressure were excluded from the study.

Preoperative assessment was done for each patient
and patients were given tab. Alprazolam 0.25 mg
and tab Ranitidine 150 mg at night before surgery
and 6 am on the day of surgery. Patients were kept
fasting as per the standard protocols and guidelines.
Before shifting all the patients to operation theater,
baseline parameters were observed and recorded
which included an ECG (5 lead), noninvasive
blood pressure and pulse oximeter and other vital
parameters. An intravenous line was secured with18
gauge cannula and patients were preloaded with
ringer lactate 10 ml/kg 15-20 min before anesthesia.
Subarachnoid block was performed with patients
in sitting or left lateral position, using 25G Quincke
needle and adopting a midline approach at L2-L3/
L3-L4 intervertebral space. Patients were turned
to supine position immediately and supplemental
oxygen was administered. The following parameters
were observed: time to onset of sensory blockade
and motor blockade, time to maximum level of
sensory blockade, time to attain complete motor
blockade, two dermatomal segment regression
time, total duration of motor blockade, sedation
levels, post-op analgesia assessment using VAS,
recue dosage of analgesia and any side effects
occurring peri-operatively.

Sensory blockade was assessed using pinprick
method with a blunt tipped needle every minute
for the first 10 min, then at 5 min for the next 60
min and then every 15 min until regression to
two segments from the maximum level achieved.
Quality of motor blockade was assessed using
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modified Bromage scale. Inj fentanyl 100 ug was
used as rescue analgesic in case of any complaint
of pain.

Hemodynamic  parameters were  observed
continuously and recorded every minute for first
10 min, then at 5 min for the next 60 min and then
every 15 min till the end of surgery and then hourly
during postoperative period for the next 6 hours.

Statistical analysis was done using student’s
t- test for parametric data. Intergroup analysis
was done using paired t-test. Chi-square test was
used to analyze the categorical data and wherever
frequencies were less than 5, Fisher’s exact test
was used. Hemodynamic and other vitals were
compared using ANOVA and applying post hoc
significance. Kruskal Wallis H-test was used to assess
the VAS scale. Values of p < 0.05 were considered
statistically significant, values of p < 0.001 were
considered highly significant.

RESULTS

All the three groups were comparable in terms of
age, weight, height and duration of surgery (Table
1). The distribution of the patients according to
ASA grades was statistically insignificant (p > 0.05).

Table 1: Demographic variables in all the groups

original article

The mean time of onset of sensory block in Group
C was lower than Group A and Group B and the
difference was statistically highly significant (p
< 0.001). However, when Group A and B were
compared it was statistically insignificant (p > 0.05)
The mean time taken for regression of sensory
block by two segments was statistically significantly
higher in Group C as compared to the other two
groups (p < 0.001)(Table 2).

The mean time taken for onset of motor block
to grade 3 in all the three groups was statistically
insignificant whereas the duration of motor
block when compared in all the three groups was
statistically significant (p < 0.001), Group A having
the shortest duration of motor blockade. The
duration of analgesia was significantly increased in
Group C as compared to Group B and Group A (p
< 0.001) (Table 2).

The mean pain score among all the three groups was
statistically insignificant till 90 min postoperatively.
At 105 min, there was increase in visual analogue
scale (VAS) in Group A which was statistically
significant as compared to Group B and Group C.
At 240 min the difference between Group B and C
became statistically significant. At 24 hours the pain
score among the three groups showed statistically

Variable sli;tnei;?cr::tl:]e
Age (years) 46.35 + 9.103 46.05 + 8.249 45.50 = 8.971 NS
Gender (M/F) 11/9 9/11 10/10 NS
Weight (kg) 68.70 = 7.491 69.60 + 8.444 68.95 + 6.219 NS
Height (cm) 157.50 = 2.819 158.55 =+ 3.379 157.35 = 4.017 NS
Duration of surgery (min) 79.25 + 15.600 82.75 + 10.062 81.00 + 15.694 NS
ASA Grade I* 15 (75) 14 (70) 14 (70) NS
ASA Grade II* 5 (25) 6 (30) 6 (30) NS

Data: Mean + SD; NS- Non-significant (p > 0.05); *n (%)

Table 2: Showing comparison of regional anesthesia characteristics in all the groups

Redional thesi , Group A Group B Group C Intergroup Significance
egional anesthesia parameters | . 'op mean + SD mean + SD
Onset of sensory blockade (mins) 215 £ 0.745 2.20 = 0.410 1.55 + 0.510 NS HS HS
Time to 2 segment sensory
regression (mins) 104.7 £ 25,5 | 14510 = 24.542 | 220.65 = 25.869 HS HS HS
'(Vr'ﬁitno;)B'OCkm reach Bromage 3 | 34, 052 | 3.30 = 1.031 275 + 1.020 NS NS NS
(erl?nrg)ss'o” tobromage scale 0| 94384 990 | 305.4 + 35.8 387.0 + 39.4 HS HS HS
Duration of Analgesia (mins) 200.0 = 26.8 310.0 £ 65.8 412.7 + 68.4 S HS S
Data: Mean + SD, NS-Non Siginificant(p > 0.05), HS-Highly Significant (p < 0.001)
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Table 3: Showing visual analogue scale at various time interval post-operatively

T Group A Group B Group C Intergroup Significance
mean + SD mean + SD mean + SD Group Ato B GroupAto C GroupBto C
75 0.30 = 0.57 0 0 NS NS NS
90 0.80 £ 0.75 0 0 NS NS NS
105 29 +1.21 0 0 S S NS
120 3.85 +0.98 0 0 S S NS
240 4.80 + 0.69 1.90 = 0.68 0 S S S
360 5.60 = 0.59 3.50 + 0.68 0 S S S
480 6.80 = 0.69 475+ 0.71 2.90 = 0.85 S S S
720 7.55 + 0.68 5.85 + 0.81 435+ 0.74 S S S
1440 7.90 = 0.30 6.85 + 0.88 6.25 + 0.81 NS S S

Data: Mean + SD, S-Significant (p < 0.05), NS-Nonsignificant (p>0.05)

Table 4: Showing total no. of doses of rescue analgesia and total dosage

No. of doses 126 1.4 8411

~Gowh |G | Gowe | inergroupSigntcanc

6.75=1.0

HS S

HS

Total Dosage 900 £ 4.5 630 = 8.4

502 £ 7.6

HS HS S

Data: Mean + SD, HS- Highly Significant (p < 0.01), S- Significant (p < 0.05)
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Figure 1: Showing the incidence of adverse effects in all the three groups

significant difference with lowest VAS in Group C
(p < 0.05) (Table 3).

On intergroup analysis the requirement of rescue
analgesia was significantly lower statistically in
Group C as compared to Group B and Group A
(p < 0.001) (Table 4). The intergroup comparison
of adverse effects was found to be statistically
insignificant (p > 0.05) and there was no incidence
of adverse effects like dry mouth, urinary retention,
and respiratory depression (Figure 1).

DISCUSSION

In order to maintain the advantage of low dose local

16

still remains questionable in terms
of dosage. It has been used in
varying doses with varying results
with local anesthetic agents such as bupivacaine.

Dexmedetomidine and clonidine have been
extensively studied and employed clinically to
achieve the desired effects in regional anesthesia. !4
The mechanism of action include their binding to
presynaptic C fibers and postsynaptic dorsal horn
neurons which causes decreased release of C
fiber neurotransmitters and hyper polarization of
postsynaptic dorsal horn neurons.'> ' However,
no study till date has compared the different
lower intrathecal doses of dexmedetomidine for
optimal clinical effectiveness. In the present study,
the time taken from the completion of injection
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of study drug till the patient felt loss to pin prick
sensation at T, was considered as time of onset of
sensory block. On comparing all the groups there
was decrease in onset time with dose dependent
increase of intrathecal doses of dexmedetomidine
whereas no significant difference in the level
of sensory blockade was found with increasing
dose of dexmedetomidine. This finding was in
concordance with Al- Mustafa et al.'” and Saadawy I
et al.'® (Table 2).

There was a significant increase in regression time
with 10 ug dose in comparison with 5 ugand 7.5 g.
This observation was in accordance with the study
results of Al-Mustafa et al.'” and Eid MD et al.”
The possible reason for this finding could be that
dexmedetomidine stimulates alpha-2 receptors
directly in the spinal cord, thus inhibiting the firing
of nociceptive neurons. The local anesthetics act
by blocking sodium channels, whereas the alpha-2
adrenoceptor agonists act by binding to presynaptic
C fibers and postsynaptic dorsal horn neurons.?
The effect of dexmedetomidine is additive or
synergistic to the action of local anesthetics and
increases in dose dependent manner (Table 2).

In the present study no statistical difference was
observed in the duration of onset of motor block
to grade 3. Similar results were seen by Eid et al.”®
and Sunil et al.** (Table 2). This is a surprising
result as dose dependency is seen more in sensory
effect and minimal in onset of motor blockade with
intrathecal dexmedetomidine.

The patients receiving 10 ug of dexmedetomidine
showed maximum prolongation in duration of
motor block (387 min) followed by 7.5 ug of
dexmedetomidine (305 min) and least prolongation
in patients receiving 5 g of dexmedetomidine (243
min). The most probable reason for this might
be direct impairment of excitatory amino acid
release from spinal interneurons. (Table 2). This
observation was comparable with earlier studies
done by Al-Mustafa et al.”?, Eid MD et al.” and Sunil
etal.?

The total dosage of rescue analgesics was
significantly decreased with higher dose of
dexmedetomidine; this was in accordance to

Gupta et al.* This could have been because of
the administration of alpha-2 adrenergic agonist
through intrathecal and epidural route provides
augmentation of analgesic effect in postoperative
period. At spinal cord level, activation of both
02-C and 02-ARs, in the neurons of superficial
dorsal horn especially lamina II, directly reduces
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pain transmission, by suppressing the release
of pro-nociceptive transmitter, substance P and
glutamate from primary afferent terminals and by
hyperpolarizing spinal interneurons via G-protein
mediated activation of potassium channels.?* %

The incidence of adverse effects was comparable
in all the three groups and was statistically non-
significant. Cardiovascular depression from
alpha-2 adrenergic agonists can occur at both
brain and spinal cord sites. Postsynaptic activation
of a,adrenoceptors in the central nervous system
inhibits sympathetic activity and thus can decrease
blood pressure and heart rate.*

Major limitations of our study were that we could
not analyze biochemically the blood concentration
of drugs due to non-availability of such advanced
facilities at our institution. The optimal dose is
difficult to define as postoperatively sensory and
motor blockade increases in dose dependent
manner. However, these effects can be utilized
in different clinical situations on individual basis
where early or late discharge, early or late mobility
or prolonged sensory and motor blockade is
warranted. Both 7.5 and 10 ug of dexmedetomidine
can be wused intrathecally for better surgical
anesthesia and post-operative comfort. Though on
statistical comparison, incidence of side effects is
not significant, clinically 10 ug of dexmedetomidine
is associated with a higher incidence of side effects
as compared to 7.5 and 5 ug of dexmedetomidine.
On the other hand, 7.5 pug of dexmedetomidine
is more effective as compared to 5 ug dose which
is clearly evident from the regional anesthesia
characteristics in the present study.

CONCLUSION

To conclude, addition of dexmedetomidine
prolonged the sensory and motor block significantly
when used with hyperbaric bupivacaine
intrathecally in a dose dependent manner, without
increasing the incidence of significant adverse
effects. From the findings of the present study,
7.5 ug of dexmedetomidine seems to be a better
intrathecal adjuvant dose to local anesthetics
clinically as compared to other two doses with
regards to optimal synergistic effects and minimal
side effects.
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