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Abstract

Background: A number of adjuvants to local anesthetics have been used intrathecally to prolong analgesia. So, the
present study was planned to study the effect of intrathecal bupivacaine with neostigmine versus clonidine as an
adjuvants in lower abdominal surgeries. Material & Methods: 128 patients of ASA physical status grade I and 1II, aged 30-
50 years, scheduled for lower abdominal surgeries under spinal anesthesia of a tertiary care teaching hospital were
randomly selected in two groups of 64 each; Group BN:12.5 mg (2.5 ml) of 0.5% bupivacaine + 25 nug neostigmine with
total volume made up to 3.0 ml with normal saline and Group BC:12.5 mg (2.5 ml) of 0.5% bupivacaine + 50 ug clonidine
with total volume made up to 3.0 ml with normal saline. Sensory block characteristics, motor block characteristics, time
to first rescue analgesic were recorded. Any adverse effects were also noted. Results: Time to reach T, sensory level was
2.53+0.58 min in Group BC and 2.33+0.60 min in Group BN which was statistically comparable (p= 0.06). But time to
reach peak sensory level was 8.14+0.77 min in Group BC as compared to 6.38£0.79 min in Group BN (p<0.01). The mean
duration of sensory block was 321.7248.32 min in Group BC and 301.72+27.6 min in Group BN (p<0.01). All patients of
both groups achieved Bromage score of 3 signifying complete motor block. Duration of motor block was significantly
longer in group BC (223.36+14.39 min) as compared to group BN (204.53+10.64 min) (p<0.01). Conclusion: Clonidine as
adjuvant to bupivacaine results in significant prolongation of duration of sensory blockade and analgesia as compared

to intrathecal neostigmine.
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Introduction

Subarachnoid block is one of the most versatile
regional anesthesia technique available today.
Regional anesthetic techniques may lead to blockade
or reduced pain ranged from several hours to
several days. Better pain control may result in an
earlier hospital discharge and may improve the
patient’s ability in postoperative period. In addition,
itis usually easy to administer and readily available
[1]. Local anesthetics are the commonest agents used
for spinal anesthesia, but their relatively short
duration of action may lead to early analgesic
intervention in the postoperative period [2]. Ekblom
and Widman were the pioneer workers who

employed bupivacaine for spinal analgesia and
reported its low toxicity and long duration of
action [3].

A number of adjuvants to local anesthetics have
been used intrathecally to prolong the intraoperative
as well as postoperative analgesia [3,4]. Opioids are
commonly used as intrathecal adjuvants to improve
the quality of intraoperative analgesia and also
prolong analgesia in the postoperative period
without significant motor or autonomic blockade
[2]. However, side effects such as pruritus, nausea,
vomiting, urinary retention, and delayed respiratory
depression have prompted further research toward
non-opioid analgesics as adjuvants with less serious
side effects [5].
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Clonidine, a selective partial o, -adrenergic
agonist, is being extensively evaluated as an
adjuvant to intrathecal local anesthetics and has
proven to be a potent analgesic free of opioid-related
side effects. It is known to increase both sensory
and motor blockade of local anesthetics. Intrathecal
clonidine has been used as an adjuvant to local
anesthetics in various surgical procedures without
any clinically significant side effects. Previous
studies have described the use of clonidine in a wide
range [6,7]. Neostigmine is a reversible cholinestrase
inhibitor quaternary ammonium compound used
as cholinomimetic analgesic in human. Intrathecal
neostigmine prolongs the sensory and motor block
induced by bupivacaine spinal anaesthesia and at
the same time causes no haemodynamic or
respiratory depression in intraoperative and post
operative period [8].

On literature research we could find few studies in
which intrathecal clonidine versus intrathecal
neostigmine was investigated in spinal anesthesia
for lower abdominal surgeries [9,10]. No study was
investigated efficacy of 50pg clonidine versus 25ug
neostigmine in combination with 12.5 mg bupivacaine
in spinal anesthesia. This study was planned to
study the effect of intrathecal bupivacaine with
neostigmine versus clonidine as an adjuvants in lower
abdominal surgeries.

Materials and Methods

This hospital based randomized double blind
study was conducted in the department of
Anesthesiology at tertiary care teaching hospital
with due permission from institutional ethical
committee after obtaining written informed consent
from all patients before participation. One hundred
twenty eight patients of ASA physical status grade
I and II, aged 30-50 years, scheduled for lower
abdominal surgeries under spinal anesthesia were
included in the study. Patients not willing to
participate in the study, history of chronic disease
like hypertension, diabetes mellitus, respiratory
disease, epilepsy, cardiac disease, spinal disorders,
chronic history of headache and backache, infection
in the back, any absolute or relative contraindication
to study drug, uncooperative patients were
excluded out. After taking written informed
consent, patients were randomly allocated into two
groups (n=64) using chit in box technique:

Group BN: 12.5 mg (2.5 ml) of 0.5% bupivacaine
+ 25 pgneostigmine with total volume made up to 3.0
ml with normal saline and Group BC:12.5 mg (2.5 ml)

of 0.5% bupivacaine + 50 pg clonidine with total
volume made up to 3.0 ml with normal saline
intrathecally. Pre-anaesthetic checkup was done a day
before the surgery. Patients were connected to
monitors and baseline vitals like blood, pulse rate,
respiratory rate were recorded. Vitals just before
lumbar puncture were noted. Spinal anaesthesia was
performed at L3-L4 interspace with the patient in left
lateral position by using a 25 Gauge spinal needle
under strict aseptic conditions. Free flow of
cerebrospinal fluid was verified before injection of
the anesthetic solution, which was administered over
30 seconds according to allocated group. The direction
of the needle aperture was cranial during the injection.
All patients were immediately placed in a supine
position following the injection with a 15° head down
tilt to achieve level of block of T5-T6. Vitals were
checked immediately after block, 2 min, 5 min, 10 min
and every 5 min till surgery. The level of sensory block
was tested by pin pricking bilaterally at mid-
clavicular line which was done every minute till the
maximum sensory level was achieved and then after
one hour at half an hour interval. Time of onset of
motor block was assessed using Bromage scale. Onset
of motor block was taken as the time taken to achieve
Bromage grade 3 block from the time of subarachnoid
injection. Side effects hypotension (SBP <90 mmHg,
bradycardia (Pulse <50/min), respiratory depression
(Arterial oxygen saturation less than 90%), pruritus
and nausea and vomiting were also noted.

Postoperatively the pain score was recorded by
using Visual Analogue Scale (VAS) between 0 and
10 (0 = no pain , 10 = worst pain). Intramuscular
diclofenac (1.5 mg/kg) was given as rescue
analgesic. Time from intrathecal injection to the first
request of analgesics (i.e. duration of analgesia) was
noted. Total analgesic dose in first 24 hours were
recorded. Patients were kept under observation for
total period of 24 hours to look for any side effects.

Data were entered and analyzed with the help of
MS excel, SPSS version 17. Quantitative data were
represented as arithmetic mean, (SD), and analyzed
by using student t test, qualitative data were
presented as number, [proportion (%)] and analyzed
by chi square test. P <0.05 was considered as
statistically significant.

Results

Both the neostigmine and clonidine groups were
statistically comparable regarding mean age, mean
weight, height, sex, ASA grading, and duration of
surgery (Table1).
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Time to reach T, sensory level was 2.53 +0.58 min
in Group BC and 2.33£0.60 min in Group BN which
was statistically comparable (p= 0.06). But time to
reach peak sensory level was 8.14+0.77 min in Group
BC which was statistically longer as compared to 6.38
£0.79 min in Group BN (p <0.01). The mean duration
of sensory block was 321.72+8.32 min in Group BC
and 301.72+27.6 min in Group BN which was
significantly longer in Group BC (p<0.01). All
patients of both groups achieved Bromage score of 3
signifying complete motor block. Time to reach
Bromage score of 3 (motor onset) was significantly
shorter in group BN (2.77£0.68 min) as compared to
group BC (3.58+0.813 min) (p<0.01). Time to

Table 1: Demographic characteristics of both the groups

regression to Bromage 0 (duration of motor block) was
significantly longer in group BC (223.36+14.39 min)
as compared to group BN (204.53+10.64 min) (p<0.01)
(Table 2).

Heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), and oxygen saturation
(SpO, ) showed no significant change from baseline
during intra-operative period in Group BN. Fall in
heart and systolic blood pressure was occurred in
Group BC at 5, 10, 15 mins interval which was
significant as compared to Group BN. (p < 0.05).
(Figure 1-3). Hypotension, bradycardia and sedation
were more common in group BC as compared to
group BN (Table 3).

Group-BC Group-BN
(Mean * SD) (Mean £ SD)
Age(yrs) 49.78+11.29 49.44+9.59 p>0.05
Height (cms) 156.70+3.26 157.89+4.43 p>0.05
Weight (kgs) 60.84+6.23 59.91+5.54 p>0.05
Sex (M/F) 29/35 33/31 p>0.05
ASAT/TI 56/8 58/6 p>0.05
Duration of surgery (min) 59.22+7.16 57.03+7.16 p>0.05
Table 2: Comparison of block characteristics in both the groups
Group-BC Group-BN P value
(Mean * SD) (Mean * SD)
Time to reach Tio (min) 2.53+0.58 2.33+0.60 p>0.05
Time to reach peak sensory level (min) 8.14+0.77 6.38+0.79 p <0.01
Highest sensory level block Ts.72:079 Ts.73:0.65 p>0.05
Time to sensory regression to S1(min) 321.7248.32 301.72+27.6 p<0.01
Duration of analgesia (min) 267.84 + 27.95 219.27 + 22.65 p <001
Time to reach bromage score 3 (min) 3.58+0.81 2.77£0.68 p<0.01
Duration of motor blockade (min) 22336 + 14.39 204.53+ 10.64 p<0.01
p>0.05 (non-significant), p < 0.01 (significant)
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Table 3: Adverse effects in both the groups
Group-BC n (%) Group-BN n (%)
Hypotension 18 (28.1%) 2(3.1%)
Bradycardia 13(20.3%) 2(3.1%)
Nausea 5(7.8%) 9(14.1%)
Vomiting 0 3(4.7%)
Sedation 14(21.9%) 0
Respiratory Depression 0 0
Others 0 0
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Fig. 3: Comparison of SpO, in both the groups
Discussion Group BN which was statistically comparable. But

Local anesthetics are the commonest agents used
for spinal anesthesia. A number of adjuvants to local
anesthetics have been used in pain management
[3,4]. In present study clonidine and neostigmine were
compared for its effects as adjuvant to bupivacaine.
In present study both the groups were comparable
demographically.

In present study time to reach T,  sensory level was
2.53+0.58 min in Group BC and 2.33+.60 min in

time to reach peak sensory level was 8.14+0.77 min
in Group BC which was statistically longer as
compared to 6.38£0.787 min in Group BN. Similar
results were obtained by Yoganarasimha et al study
which has used 75 pg of clonidine [9]. Adhikari et al.
conducted study using bupivacaine 0.5% -3 ml
(hyperbaric) with 0.1ml of normal saline intrathecally
in Group A and bupivacaine 0.5% -3 ml (hyperbaric)
with 50 pg neostigmine methylsulfate (0.1 ml)) in
group B and reported onset time for sensory block
was 136.80+ 13.45 sec in group A and 136.6+12 .87
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sec which was comparable in both groups [11].
Jamliya et al. studied 3ml of 15 mg hyperbaric
bupivacaine 0.5% plus 0.2 ml saline in group A and
15 mg (3ml) of hyperbaric bupivacaine 0.5% plus 30
ug clonidine in group B and reported that time of
onset of adequate level of sensory block (T10) was
longer for group B (126+14sec.) than group A (95+10sec.)
[12]. It was observed that adding neostigmine to
bupivacaine resulted in significant shortening of
peak sensory onset time as compared to intrathecal
clonidine with bupivacaine. It might be due to that
intrathecal administration of cholinergic receptor
agonist or cholinesterase inhibitors produces antino-
ciceptive effect which is mediated by spinal muscarinic
receptors in animals and human beings [13].

In present study, Group BC achieved peak sensory
level of T, ,, ., [median T8 range (T6-T8)] which
was statistically comparable with T, ., - in Group
BN. Similar comparable results were also found in
Yoganarsimha et al. and Klamt et al. study [9,14].
It might be concluded that addition of neostigmine
or clonidine as an adjuvants do not affect peak level

of sensory block.

The mean duration of sensory block was
321.7248.32 min in Group BC and 301.72 £ 27.6 min
in Group BN which was significantly longer in
Group BC. Yoganarasimha et al also reported the
total duration of analgesia was significantly
prolonged in (362 + 32 min) Group BC as compared
to (300 £ 25 min) Group BN but not mentioned the
duration of sensory block [9]. Similar significant
results were also found in other studies [2,11,12,15].
It can be concluded that clonidine enhances the
duration of sensory block more as compared to
neostigmine.

All patients in both groups achieved Bromage
score of 3 signifying complete motor blockade.
Yoganarasimha et al and jamliya et al also reported
complete motor block in lower abdominal surgeries
[9,12]. Time to reach Bromage score of 3 (motor
onset) is significantly shorter in group BN (2.77£0.68
min) as compared to group BC (3.58+0.813 min).
Yoganarasimha et al also reported that 110+15 secs
in group BN compared to 210£20 secs in group BC.
In addition to the potential direct inhibition of motor
activity by administration of neostigmine, it was
speculated that increased spinal levels of
acetylcholine may augment motor block as a result
of axonal conduction block from spinal bupivacaine
[9]. That might be the reason in present study in which
there was hastened onset of motor block with
neostigmine.

In present study duration of motor block was
defined as return of Bromage score 0. Time to

regression to Bromage 0 (duration of motor block)
was significantly longer in group BC (223.36+14.39
min) as compared to group BN (204.53+10.64 min).
Similarly, Yoganarasimha et alreported significantly
shorter motor block duration 185 + 40 mins in group
BN compared to 210+50 mins in group B [9]. Jamliya
et al and kayalha et al also showed similar results
[11,15]. Clonidine has more prolonged duration of
motor block as compared to neostigmine. Intrathecal
clonidine when combined with local anaesthetic
significantly potentiates the intensity and duration
of motor blockade possibly due to the fact that a2
adrenoreceptor agonists induce cellular modification
in the ventral horn of the spinal cord and facilitate
the local anaesthetic action and prolongation in
sensory block can be due to vasoconstrictive effect of
clonidine [2].

In present study, time of requirement of first
rescue analgesic dose (duration of analgesia) was
significantly longer in group BC as compared to
group BN. Similar results were obtained in other
studies [9,11,12]. Potency of intrathecal neostigmine
is increased in post operative period, because
descending noradrenergic or cholinergic
antinociceptive spinal system is activated by
ongoing pain causing an increase in release of
acetylcholine which in presence of neostigmine
results in augmented selective analgesia [11].

In our study, HR, SBP, DBP, and SpO, showed
no significant change from baseline during intra-
operative period in Group BN. Fall in systolic blood
pressure and heart rate was seen in Group BC
which was significant as compared to Group BN
just after spinal anaesthesia at5,10,15 mins interval.
In Group BC 28.1% patients had developed
hypotension and 20.3% patients bradycardia. In
previous study by Yoganarasimha et al. intraoperative
blood pressure was well maintained in the
neostigmine group and clonidine group. None of
the patient in both groups developed pruritus,
tremors, arrhythmia, and respiratory depression. In
Yoganarasimha et al. study also, no patients of either
groups had sedation, nausea and vomiting, pruritus,
post dural puncture headache or transient
neurological symptoms at intraoperative period or
during post operative follow up [9]. This showed
that intrathecal clonidine and neostigimne can be
used safely in spinal anesthesia without affecting
hemodynamic variables significantly.

Conclusion

Clonidine as adjuvant to bupivacaine results in
significant prolongation of duration of sensory
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blockade and analgesia as compared to intrathecal
neostigmine. Both clonidine and neostigmine in
lower doses can be used as an adjuvant to local
anesthetic alternative to commonly used opioids in
spinal anesthesia for lower abdominal surgeris
without serious adverse effects. Intrathecal
clonidine has better clinical profile than intrathecal
neostigmine in terms of analgesia.
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