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ABSTRACT

BACKGROUND

Postoperative analgesia enables faster rehabilitation, improves the patient's level of
satisfaction, and reduces hospital stay. Regional anaesthesia is the most common
anaesthetic technique used for orthopaedic surgeries across the world. Adjuvants are
often administered along with a local anaesthetic during spinal anaesthesia to
prolong intraoperative and postoperative analgesia. The main objective of this study
was to compare the effect of 60 mcg buprenorphine with that of 30 mcg clonidine
when added to 3.2 ml bupivacaine with respect to onset and duration of sensory and
motor block, maximum level of sensory block, duration of analgesia, and side effects
if any.

METHODS

After obtaining institutional ethical committee clearance, a prospective
observational study was conducted among 88 participants undergoing orthopaedic
surgery of lower limb. Spinal anaesthesia was given, under aseptic precautions with
0.5% bupivacaine heavy 3.2 ml along with either 60 mcg buprenorphine (0.2 ml) or
clonidine 30 mcg (0.2 ml). The buprenorphine receiving patients (n=44) were under
group A and the clonidine receiving patients (n=44) were under group B. The heart
rate, blood pressure, sensory block level, and duration of analgesia, were recorded.

RESULTS

Analysis of the data shows that the use of clonidine significantly prolonged the
duration of analgesia compared to buprenorphine. The incidence of hypotension,
bradycardia, nausea and vomiting, etc. were similar in both groups.

CONCLUSIONS

Use of 30 mcg clonidine as an adjuvant in spinal anaesthesia provides significant
prolongation of analgesia (mean duration of analgesia 190.5 minutes) compared to
60 mcg buprenorphine (mean duration of analgesia 157.5 minutes) without causing
any increased incidence of adverse effects.
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BACKGROUND

Postoperative analgesia enables a faster rehabilitation,
improves the patient's level of satisfaction, and reduces
hospital stay. Post-operative pain influences the quality and
duration of recovery time.[l] Regional anaesthesia is the most
common anaesthetic technique wused for orthopaedic
surgeries across the world. However it can cause hypotension
that may be troublesome in cardiac patients. Adjuvants are
used to decrease the quantity of local anaesthetic and hence
the level of block in order to decrease the hypotension.[2] They
are also often administered along with a local anaesthetic
during spinal anaesthesia to prolong intraoperative and
postoperative analgesia. There are many adjuvants like
fentanyl, morphine, dexmedetomidine, clonidine etc. used
along with local analgesic to improve the efficacy of local
anaesthetic and to decrease the toxicity.[3] Opioids are the
most frequently used local anaesthetic adjuvants and their use
in neuraxial blocks have evolved over the last 50 years.[*] The
opioids potentiate anti-nociception of local anaesthetics by G
protein coupled receptor mechanisms by causing
hyperpolarisation of the afferent sensory neurons.[5] The dose,
site of injection, lipophilicity and the acid-base milieu of the
site of drug deposition determine the extent of efficacy of the
block.le]

Buprenorphine has also been used in intrathecal (75-150
pug) and epidural routes (150-300 pg) with reasonable
efficacy.’l Additionally, it has also shown good efficacy when
used in a dose of 0.3 mg as an adjuvant to peripheral nerve
blocks. Alpha 2 adrenoreceptor antagonists (Clonidine,
Dexmedetomidine) are one of the most widely used class of
local anaesthetic adjuvants which give satisfactory effect in
neuraxial and peripheral blocks. Clonidine is an imidazole
derivative with selective partial agonist properties which
inhibits nociceptive impulses by activation of post junctional
alpha-2 adrenoreceptor in the dorsal horn of spinal cord.[8] In
neuraxial blocks, it has a local effect on blockage of
sympathetic outflow while in peripheral nerve blocks it
prolongs duration of analgesia by hyperpolarisation of cyclic
nucleotide gated cation channels.®] Co-administration of
clonidine and local anaesthetics epidurally has been used in
abdominal surgeries, total knee replacement surgeries,[10]
labour analgesia, chronic pain and cancer pain treatment.
Alphaz-adrenoceptors are located on primary afferents of
both peripheral and spinal nerve endings, on the superficial
laminae of the spinal cord, and within several brainstem
nuclei implicating analgesic action at peripheral, spinal, and
brainstem sites in animals.[11] But evidence supports only a
spinal action of clonidine in producing analgesia in humans.
Clonidine also produces a minor degree of nerve conduction
blockade (C-fibers) at high concentrations,[2] and hence the
enhancement of peripheral nerve block when added to local
anaesthetics.

The main objective of this study was to compare the effect
of 60 mcg buprenorphine vs 30 mcg clonidine when added to
3.2 ml bupivacaine with respect to onset and duration of
sensory and motor block, maximum level of sensory block,
duration of analgesia, and side effects if any.
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Rationale of the Study

Clonidine and buprenorphine are frequently used along with
bupivacaine in spinal anaesthesia. But the studies comparing
the block characteristics of these two drugs in equal volume of
0.2 ml are limited in number. Hence, we conducted a new
study comparing these two drugs.

Objectives

1. To compare the efficacy of intrathecal clonidine 30 mcg
vs intrathecal buprenorphine 60 mcg as adjuvant to
bupivacaine in prolonging the duration of analgesia as
assessed by the visual analogue scale after lower limb
orthopaedic surgeries

2. To compare the incidence of side effects like hypotension,
bradycardia, nausea and vomiting.

Hypothesis
Equal volume of two potent spinal adjuvants buprenorphine
and clonidine can prolong the analgesia.

Inclusion Criteria
Age group 18-65 yrs. Patients presenting for thyroidectomy
surgery American Society of anaesthesiology (ASA) class [ & I1.

Exclusion Criteria

e Hypertensive patients controlled with multiple drugs.

e  Morbidly obese patients- BMI >35.

e  GA or epidural given in addition to spinal block.

e  Patients having coagulation abnormalities.

e Patients having major cardiovascular, respiratory or
renal disease.

METHODS

After obtaining institutional ethical committee clearance, the
Study was conducted as a prospective observational one
conducted in the orthopaedic operation theatres of Govt. TD
Medical College, Vandanam, Alappuzha.

Sample size

Sample size was estimated by using the difference in the
meantime of sensory regression between clonidine group and
buprenorphine group from the study Major Vishal Arora et al
as 209 * 33.8 min and 183.2 + 46.8 min. using these values at
95% Confidence limit and 80% power sample size of 40 was
obtained in each group by using the formula

s2SD*(Z % + Zg)°
d2

SD- Standard deviation from previous study
Zos2 =7 196 =2/0.05 from Z table at type 1 error of
5%=1.96 Zg=Z 0.842 = o.2from Z table at 80% power
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D= effect size= difference between mean value
With 10% non-response sample size of 40 + 4 ~ 44 cases will
be included in each group.

Methodology

After getting approval from the institutional ethical
committee, participants were recruited for this study. Patients
were educated about the study using patient information
sheet. Informed written consent was taken from all patients in
their mother tongue. The patients were given Tab. Ranitidine
150 mg and Tab. Metoclopramide 10 mg PO on the night
before surgery and at 6 am on the morning of surgery. Patients
were kept nil per oral for 8 hours prior to surgery. Upon
arrival in the operating room ECG, noninvasive blood pressure
monitor, and pulse oximeter were connected and basal heart
rate and BP were recorded. Intravenous access with 18 G
cannula in forearm was obtained and intravenous fluid 0.9%
NS was started. All patients were premedicated with IV
Midazolam 1 mg.

The patients were positioned in either sitting or lateral
position. Under strict asepsis precautions spinal anaesthesia
was given at the L3-L4 intervertebral space using 25G spinal
needle. The group A (n=44) received 3.2 ml 0.5% heavy
bupivacaine and 60 mcg (0.2 ml) buprenorphine and the
group B (n=44) received 3.2 ml 0.5% heavy bupivacaine and
30 mcg clonidine (0.2 ml).

Patients were made supine after the spinal injection and
were closely monitored. The level of anaesthesia at the end of
5 minutes was assessed by cold spirited cotton. The patients
were then positioned according to the orthopedic surgery and
surgery was allowed to continue. Any adverse effects like
hypotension, bradycardia, nausea and vomiting were
recorded. Any incidence of hypotension defined as more than
20% fall of MAP was treated with Inj. Mephentermine 6 mg IV.
Heart rate less than 50 was taken as bradycardia and was
treated with Inj. Atropine 0.6 mg [V. Perioperative nausea and
vomiting were treated with Inj. Ondansetron 4 mg IV. After the
surgery the patient was shifted to the post-operative recovery
room, and monitoring is continued. The end point of analgesia
was taken as the time at which the patient requested for
further analgesic. The patient after moving the toes were
taken as recovered from spinal anaesthesia and were shifted
to high dependency unit for 24 hours for monitoring.

Statistical Analysis

Data collected will be entered a Microsoft excel data sheet and
will be analysed using SPSS 22 version software. Categorical
data will be represented in the form of frequencies and
proportions. Chi-square will be the test of significance.
Continuous data will be represented as mean standard
deviation. Independent t test will be the test of significance to
identify the mean difference between the two groups. p
value <0.05 will be considered statistically significant. All
statistical and analyses were carried out using the software
Statistical Package for the Social Sciences (SPSS) Statistics
version 19.0.0 with the help of a professional statistician. Data
was expressed in its frequency and percentage as well as mean
and standard deviation.
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RESULTS

Group A- Buprenorphine.
Group B- Clonidine.

Group B Group A
Time Mean SD N Mean sD N t p
(bpm) (bpm)

Base line 71.3 96 44 706 69 44 035 0724
0-5mt 66.3 83 44 715 10.0 44 231* 0.024
5-10 mt 65.0 6.8 44 726 105 44 3.51** 0.001

10-15 mt 67.6 7.2 44 73.6 9.5 44 291** 0.005

15-20 mt 68.2 79 44 738 84 44 279 0.007

20-30 mt 69.0 74 44 738 78 44 255* 0.013

30-end of surgery  69.1 75 44 72.6 8.0 44 1.85 0.069
Till 3h post op 69.1 80 44 728 88 44 177 0.082

Table 1. Distribution of Heart Rate in the Group

*: Significant at 0.05 level **: Significant at 0.01 level, The base line heart rate was
comparable in both groups (p value 0.724). The heart rate after the injection of the
drugs was significantly different for the first 30 minutes with higher heart rate for
the buprenorphine group. The difference in heart rate was negligible after 30
minutes. (p value >0.05)

Group A Group B
Time Mean SD N Mean SD N t p
(mmHg) (mmHg)

Base line 98.9 10.7 44 99.9 44 038 0.705
0-5mt 98.1 18.0 44 86.7 11.2 44 281* 0.007
5-10 mt 90.4 125 44 764 120 44 467 0.000

10-15 mt 92.8 11.5 44 784 118 44 5.03* 0.000

15-20 mt 92.9 10.7 44 80.8 154 44 341** 0.001

20-30 mt 94.4 119 44 86.4 114 44 2.09* 0.040

30-end of surgery 97.8 115 44 100.1 12.7 44 1.57 0.122

Till 3h post op 106.6 14.0 44 107.5 152 44 0.25 0.801
Table 2. Distribution of Blood Pressure in the Group

*: Significant at 0.05 level **: Significant at 0.01 level.

The base line blood pressure was comparable in both the groups (p value 0.705>

0.05). Blood pressure was significantly lower among clonidine group than

buprenorphine group from 0- 30 minutes after injection. (p value < 0.05). After 30

minutes both groups did not significantly differ (p value >0.05).

Group Mean (min) SD N t p
Group B 190.5 9.2 44 ok
Ermm /A 1575 17.0 44 9.79 0.000

Table 3. Distribution of Time for 15t Request for Further Analgesia
**: Significant at 0.01 level
The mean duration for the first pain to appear for clonidine group was 190.5 min
and that of buprenorphine group was 157.5 min. The time required was
significantly longer for clonidine group (p value 0.000< 0.05).

Group Mean (min) SD N t p
B 186.4 33.6 33 x
A 81.8 19.4 33 1547 0.000

Table 4. Distribution of Time for Receding to Sensory Level to T10
**; Significant at 0.01 level

The mean duration for receding to Tio level for the
clonidine group was 186.4 min and that of buprenorphine
group was 81.8 min. The time required was significantly
longer for clonidine group (p value 0.000< 0.05).

Nausea & Group A Group B

. #
Vomiting Count  Percent Count Percent p
No 43 97.0 44 100.0 1.00
Yes 1 3.0 0 0.0 '

Table 5. Comparison of Nausea & Vomiting
#: Fisher's Exact Test.
One patient among buprenorphine group developed nausea and vomiting but it
was statistically not significant. (p value 1.00> 0.05)

DISCUSSION

Effective pain control is essential for optimum care of patients
in the perioperative period. However, despite advances in the
knowledge of pathophysiology of pain, the pharmacology of
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analgesics and the development of more effective techniques,
patients continue to experience considerable pain after
surgery. One disadvantage with spinal anaesthesia using local
anaesthetics alone is that analgesia ends with the regression
of the block, which means that there is an early post-operative
need for analgesia post-operative pain, apart from causing
discomfort has other deleterious effects involving mainly the
cardio-respiratory system. In recent years various adjuvants
are being added to spinal anaesthesia for prolonging the
analgesia and motor block. Fentanyl, buprenorphine,
clonidine, dexmedetomidine etc. are frequently used.

Clonidine is a partial agonist for alpha 2 adrenergic
receptors.[13] It is more potent after neuraxial administration
than systemic administration indicating spinal site of action.
Buprenorphine is a partial agonist opioid.[14l which increases
the sensory block without much alteration in hemodynamic
parameters. Numerous studies had been done comparing
intrathecal clonidine-bupivacaine mixture vs plain
bupivacaine and intrathecal buprenorphine -bupivacaine
mixture vs plain bupivacaine. However, there are only few
studies comparing both clonidine -bupivacaine and
buprenorphine-bupivacaine. Mixture. Systematic review of
randomized trials by Nadia Elia et al showed significant
prolongation of sensory and motor block in intrathecal
clonidine local anaesthetic combination,[!5] Benhamou et al
showed that adding clonidine to intrathecal bupivacaine
increased duration of analgesia in caesarean patients.[16]

BS Sethi, Mary Samuel et al studied the efficacy of
analgesic effects of low dose intrathecal clonidine as an
adjuvant and found that it significantly increased duration of
spinal block without much side effects.[17] Arvinder Pal Singh,
Ravinder Kaur et al studied intrathecal buprenorphine as an
adjuvant and found that it significantly increased duration of
analgesia without causing an increase in duration of motor
blockade.[6] Sunil Dixit in his study concluded that intrathecal
buprenorphine is a suitable drug for postoperative analgesia
after caesarean section with no effect on neonatal Apgar
scores.[181 Rashmi Dubey, Roseline Zohra Ali et al studied the
effect of intrathecal buprenorphine for infraumbilical
abdominal surgeries and lower limb surgeries and found
superior efficacy for buprenorphine group than control
group.[191 Borse Y.M et al showed prolongation of
postoperative analgesia in orthopaedic procedures by
intrathecal buprenorphine.[20]

So, from the present study intrathecal clonidine was found
to be a safe alternative to buprenorphine in equal volume (0.2
ml) for use in spinal anaesthesia along with local anaesthetic
0.5% heavy bupivacaine.

As the number of studies comparing equal volume of these
two adjuvants are less in number more studies should be
undertaken for conclusively proving the superiority of one
over the other.

Original Research Article

anaesthesia provides significant prolongation of analgesia
(mean duration of analgesia 190.5 minutes) compared to 60
mcg buprenorphine (mean duration of analgesia 157.5
minutes) without causing any increased incidence of adverse
effects.
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