Indian Journal of Anesthesia and Analgesia
Original Research Article July - August 2020;7(4)
DOI: http:/ /dx.doi.org/10.21088/ijaa.2349.8471.7420.26

Evaluation of Effectivenss of Intrathecal Bupivacaine with Adjuant
Fentanyl and Clonidine in Patient Undergoing Lower Segment
Caesarean Section: A Randomised Control Trial

Jignesh Govindbhai Makvana', Sameer Parmar?, Komal S. Shah?

'Resident, ?Assistant Professor, *Associate Professor, Department of Anesthesiology, Government Medical College and
Sir T. Hospital, Bhavnagar 364001, Gujarat, India.

How to cite this article:

Jignesh Govindbhai Makvana, Sameer Parmar, Komal S. Shah. Evaluation of Effectivenss of Intrathecal Bupivacaine with
Adjuant Fentanyl and Clonidine in Patient Undergoing Lower Segment Caesarean Section: A Randomised Control Trial. Indian
] Anesth Analg. 2020;7(4):1036-1049.

Abstract

Background and Objectives: Intrathecal opioids potentiate the analgesic property of local anesthetics. Among
an alpha2 adrenergic agonist, Clonidine potentiates the effect of local anesthetics and allows decrease in
required doses. Hence, this study was conducted to evaluate effectiveness of intrathecal bupivacaine with
adjuvant fentanyl and clonidine in patient undergoing lower segment caesarean section.

Material and Method: 100 participants, aged 18 to 35 years, of ASA Physical status I and II, scheduled for
lower segment caesarean section under subarachnoid block, were randomly divided into two groups (n=50
each); Group C (n=50) was given intrathecal inj. Bupivacaine 0.5% heavy 1.7 ml (8.5 mg)+ inj. Clonidine
0.2 ml (30 mcg)+inj. Normal saline 0.3 ml Total volume 2.2 ml and Group F (n=50) was given intrathecal inj.
Bupivacaine 0.5% heavy 1.7 ml (8.5 mg) + inj. Fentanyl 0.5 ml (25 mcg) Total volume 2.2 ml. Degree of sensory
and motor block, quality of intraoperative anesthesia, postoperative analgesia (VAS score), time of 1st rescue
analgesia effective analgesia, hemodynamic variables and side effects were evaluated and compared. At VAS
>4, rescue analgesic Inj. Diclofenac Sodium I.V. was given.

Results: The result of the present study shows that in group F there was significant reduction in the time
for onset (1.20+0.36 min), peak of sensory blockade (1.99+0.59 min) and significant prolongation in the total
duration of sensory blockade (240.40+53.45 min) extending into the postoperative period as compared to
group C (2.02+0.45, 2.79+0.45 and 163+22.79 min respectively with p <0.0001, hence provided effective
postoperative analgesia up to 12 hours. Complete analgesia lasted longer in group F for 11.46%1.9 hrs compared
with group C for 10.96+1.9 min (p 0.19). The duration of effective analgesia was significantly prolonged in
group F (14.78+2.03 min) as compared with group C (13.17+1.31 min), (p<0.0001)

Conclusion: In conclusion, addition of 25 pg Fentanyl as an adjuvant with 0.5% hyperbaric Bupivacaine,
in subarachnoid block for lower segment caesarean section, has faster onset and prolongs sensory block
and motor blockade; also improves postoperative analgesia with minimal side effects as compared to 30 pg
clonidine.

Keywords: Subarachnoid Block; Fentanyl; Clonidine; hyperbaric Bupivacaine; Lower segment caesarean
section.

Introduction reduction of postoperative morbidity. Postoperative

Alleviation of postsurgical pain is one of most  Pain, apart from patients suffering, has many other
fundamental goal in anesthesiology. Postoperative ~ adverse consequences like respiratory depression,
painreliefisnotonly desirable butalsoimportantfor ~ circulatory disturbances and metabolic stress
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response.’ Postoperative pain relief helps in early
patient mobilization, reduction of respiratory
complications, good patient’s outcome, reduced
morbidity and improved patient’s satisfaction. And
hence, its alleviation should be prime objective in
anesthesia practice. Subarachnoid block being
most versatile and commonly used regional block
worldwide today, was introduced in 1885 by
Leonard corning.? Most commonly used anesthetic
technique for lower segment caesarian section.”
Carl Koller’s discovery of local anesthetic effects
of cocaine in the 19th century heralded the birth
of a new era in the field of Anesthesia. The first
case of spinal Anesthesia using cocaine for surgical
operation was performed by August Bier in 1898.3
In 1973, Pert and Snyder 4 identified the opiate
receptors in CNS including spinal cord. Since the
discovery of opioid receptors and the increase in
spinal cord neuropharmacological knowledge as to
transmission inhibition of nociceptive stimulation,
there has been an increased interest in spinal drugs
for Anesthesiology and pain relief. Advantage
of simplicity of technique, rapid onset of action,
reliability in producing uniform sensory and
motor blockade, preservation of consciousness,
thereby preventing the risk of aspiration, good
postoperative analgesia, with minimal drug cost
and side effects has made this method a viable
alternative to general anesthesia for a variety of
surgical procedure. Its main disadvantage related
to its limited duration of action hence, lack of long
lasting postoperative analgesia. To overcome this
problem, administration of local anesthetics in
combination with different adjuvants is an excellent
technique which not only relieves postoperative
pain but also refines the quality of sensory and
motor blockade of subarachnoid block and hence,
acts as synergistic to local anesthetics with lower
local anesthetic requirement, decreased side effect
and excellent postoperative analgesia. Growing
interest in caesarean anesthesia, particularly in
subarachnoid space, in the use of bupivacaine with
adjuvant drugs in order to improve the quality of
blockage and extend the duration of analgesia.’
In addition, the use of adjuvants reduces the dose
of bupivacaine with a lower incidence of side
effects’ and improves the quality of sensory and
motor block and increased the duration of post-
operative analgesia. The quality of the spinal
anesthesia has been reported to be improved
by the addition of opioids (such as morphine,
fentanyl and sufentanil) and other drugs (such as
dexmedetomidine, clonidine, magnesium sulfate
(Mg), neostigmine, ketamine, and midazolam).*”
Among an alpha2 adrenergic agonist, Clonidine

potentiates the effect of local anesthetics and allows
decrease in required doses.® Clonidine is partial
alpha2 adrenergic agonist used intrathecally with
well-established efficacy and safety profile with
effective prolongation of both motor and sensory
blockade.”® Fentanyl is a synthetic lipophilic
opioid with a rapid onset of action and unlike
morphine, has fewer tendencies to migrate rostrally
to the fourth ventricle in sufficient concentration to
cause delayed respiratory depression."® When
administered with bupivacaine in subarachnoid
block, fentanyl by virtue of its lipophilic property
like rapid onset of action and recovery, prolonged
duration, reduces the need for supplements during
surgery and also prolongs the postoperative
analgesia."*'® And there are limited studies available
for comparison of adjuvant with subarachnoid
bupivacaine in lower segment caesarean section,
which prompted us to evaluate the safety and
efficacy of fentanyl and clonidine as an adjuvant to
bupivacaine in patients undergoing lower segment
caesarean section.

Methodology

After approval from the Institutional Review
Board [(IRB No0.789/2018) & (CTRI registration
no. CTRI/2019/01/023468)] and informed written
consentfrom patients, this prospective, randomized,
double blind controlled study was carried out in
the Govt. Medical College and Sir. T. Hospital,
Bhavnagar, Gujarat. 100 patient, aged 18-35 years
of ASA physical status I and II scheduled for lower
segment caesarean section surgery were enrolled in
this study. All the patient were subjected to detailed
pre-anesthetic evaluation with clinical history and
systemic examination, routine investigations like
haemogram, random blood sugar, renal profile
were done as per patient clinical evaluation.

Inclusion Criteria
e Age of patient- 18 to 35 years
e Gender - female
e ASAGradelorll

e Patient undergo lower segment caesarean
section.

Exclusion Criteria
e Patient refusal
* Any contraindications to spinal Anesthesia.

e Patient suffering from any valvular heart
disease.

e Allergy to local anesthetic or study drug.
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* Neurological disorders
* History of bleeding disorder.
e Patient on anti-coagulant therapy

In the pre anesthetic preparation room,
monitoring consisting of heart rate, non-invasive
blood pressure, and peripheral oxygen saturation
was established and baseline vital parameters
were recorded. Each patient was inform in detail
regarding nature and purpose of the study and was
explained 0-10 point visual analogue scale (VAS)
on sheet of paper where (0) labelled as (no pain )
and (10) as (worst possible pain).

Sampling Method

Patients were randomly allocated to one of the two
groups of 50 patient each by computer generated
randomization. One member of the team opened
the envelope and filled up the drug as per the
group assigned.

* Group F (n=50) was given intrathecal inj.
Bupivacaine 1.7 ml (8.5 mg) + inj. Fentanyl
0.5 ml (25 mcg)= Total volume 2.2 ml

* Group C (n=50) was given intrathecal inj.
Bupivacaine 1.7 ml (8.5 mg)+ inj. Clonidine
02 ml (30 mcg)+inj. Normal saline
0.3 ml=Total volume 2.2 ml

Each participant was informed in detail regarding
the nature, purpose of the study and explained 0-10
point Visual Analog Scale (VAS) on paper sheet
where zero end marked as ‘no pain’ while the
other end marked as “worst possible pain’. Written
informed consent was obtained after explaining
the procedure to the participant. Participants with
inadequate sensory and motor block, who required
supplementation were excluded from the study. In
pre-anesthesia preparation room,

> Baseline vital parameters [heart rate, blood
pressure (systolic and diastolic), respiratory
rate and oxygen saturation] were recorded.

> Intravenous access was secured using
18G venous catheter and the participants
were premeditated with Inj. Ondansetron
0.08 mg/kg intravenously 15 minutes prior
to procedure.

> Then the participants were shifted to
Operation Theatre in the operation theater,
Preloading was done with Inj. Ringer Lactate
10 ml/kg.

> All equipment’s and drugs necessary for
resuscitation and general Anesthesia were
kept ready

Under all aseptic and antiseptic precautions,
with the participant placed in left lateral
position, subarachnoid block was performed
with 25G spinal needlein L3-L4 intervertebral
space with midline approach and the drug
was injected after obtaining free and clear
flow of CSF, as per the group assigned

Principle investigator who performed the
sub arachnoid block and injected the solution
in the sub arachnoid space was unaware of
the content of the solution injected in the
subarachnoid space. All participants were
given supplemental oxygen by nasal prong
at the flow rate of 3L/ min.

Immediately after the block, participant was
turned supine. The time of injection was noted
as time “0” and participants were assessed
for sensory and motor characteristics of
blockade as per the grading shown in the
tables (Table A) at every 30 seconds interval
till peak effect was achieved.

The primary outcomes of this randomized,
double-blind clinical trial will be evaluate the
time to requirement of first rescue analgesia.

The secondary outcomes included the
assessment of sensory block onset time,
onset of motor block, duration of blockade,
hemodynamic variables, the incidence
of hypotension, ephedrine requirements,
bradycardia, hypoxemia (saturation of
peripheral oxygen (SpO,) < 90), and adverse
events such as dizziness, and postoperative
nausea and vomiting.

Intra operatively, Pulse rate, respiratory
rate, blood pressure and oxygen saturation
monitoring was done at 2,510 minuts,
15 minuts, 20 minuts, 30 minutes thereafter
throughout the surgery and postoperative
4 hours and 8 hours

Any  supplementation  required  for
inadequate block or side effects like
hemodynamic disturbances, nausea,
vomiting, shivering, pruritus and respiratory
depression were recorded and managed as
mentioned below.

Bradycardia - defined as fall in pulse rate
below 60 bpm and treated with bolus inj.
Atropine (0.02 mg/kg) intravenously.

Hypotension - defined as decrease in
systolic or diastolic blood pressure more
than 30% of baseline value and treated
with IV crystalloids (200 mL bolus) or inj.
Mephentermine 5 mg IV as needed.
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Nausea and vomiting- Treated with Inj.
Ondansetron 4 mg IV

After the completion of surgery, participants
were shifted to Post Anesthesia Care Unit
and sensory and motor block were assessed
at 30 minutes interval till regression of
sensory and motor blockade. Thereafter
participants were monitored at 4 hourly
intervals for next 24 hours for complications
and adverse events if any

Time of analgesia request was noted in post-
operative period. At the time of analgesia
request, the participants were asked to point
out the intensity of pain on ‘Visual Analog
Scale” (VAS) explained to the participant
preoperatively. Rescue analgesia- Inj.
Diclofenac Sodium (1.5 mg/kg) intravenous
was given at VAS > 4.

The duration of complete analgesia - time
from subarachnoid injection to first reports
of pain (pain score greater than 0) and
effective analgesia - time from subarachnoid
injection to first dose of rescue analgesic
were recorded.

239

Table B: Modified Bromage Scale for Motor Block Evaluation

> The pain was scored as:

Grade 0 The patient is able to move the hip, knee and ankle

Grade1 The patient is unable to move the hip, but is able
to move the knee and ankle

Grade2 The patient is unable to move the hip and knee but
is able to move the ankle.

Grade4 The patient is unable to move the hip, knee and
ankle.

Observation and Results

Demographic data
Group C Group F
Meant2SD Meant2SD P Value
(n=50) (n=50)
Age (year) 23.78+2.61  23.16+2.77 0.25
Weight (kg) 62.743.66 63.28+4.34 0.47
Height (cm) 158.1+#3.53  158.04+4.07  0.93

Demographic data in turns of age, sex, weight,
height were comparable among both the groups.

23.8

23.7

23.6

23.5 4

234

23.3

23.2 1
23.1+

234
229 A

22.8 1

Group C

Group F

Bar Diagram 1A: Distribution of participants with respect to age.

63.4

62.8
62.7
62.6
62.5

624
Group C

Group F

Bar Diagram 1B: Distribution of participants with respect toweight.
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Sensory blockage Motor block
Group C Group F Group C Group F
Meant2SD  Meanz2sD  © Value Mean2SD Meanz2sD " value
Onset (minutes) 2.02+0.45 1.20£0.36 <0.0001 Onset (minutes) 2.20+0.47 1.43+0.40  <0.0001
Peak (minutes) 2.79+0.45 1.99+0.59 <0.0001 Peak (minutes) 2.87+0.61 2.2240.62  <0.0001
Duration (minutes) 163+£22.79  240.40£53.45 <0.0001 Duration (minutes) 144.6£21.20  223+53.93  <0.0001

The mean onset of sensory block in group C was
2.02+0.45 minutes and in group F was 1.20+0.36
minutes. There is statistically significant difference
in mean time of onset and peak of sensory block
in both the group. There was early onset and peak
achieved in group F as Compared to group C.
Duration of sensory block was prolonged in group F
as compared to group C difference was statistically
significant.

There were statistically significant difference in
mean time of onset peak and duration of motor
block in both the groups. There was faster onset
and peak of motor block in group F as compared
to group C. duration of motor block were longer
significantly in group F as compared to group C.

5
45
4
35
3
25 B Group C
2 B Group F
1.5 1
14
0.5 7
04
Onset Peak
Bar Diagram 2A: Onset and peak of sensory block
ouuU
250
200
150 B Group C
m Group F
100
50
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Duration of sensory block
Bar Diagram 2B: Duration of sensory block
35
3
2.5
>
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157 W Group F
1
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Onset
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Bar Diagram 3A: Onset and peak of motor block
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Heart rate Arterial Blood Pressure

MeantasD  Memntsp T value MeantasD  Memipsp P value
Base line 88.3+7.48 89.64+8.51 0.40 Base line 88.87+6.1 90.78+6.9 0.54
Before block 89.56+8.43 88.3+7.43 0.43 Before block 87.40£7.5 89.74£5.9 0.81
After block 87.6619.78  91.32+10.34 0.07 After block 85.30+6.2 87+5.3 0.51
1 min 91.32410.34  89.8+10.71 047 1 min 84.2045.53 85.95+5.4 0.72
3 min 88.14+10.8 85.52+10.8 0.91 3 min 82.40+4.8 84.82+5.05 0.20
5 min 88.14+10.8  85.52+10.8 0.23 5 min 74.67+12.85 81.5£7.3 <0.0001
10 min 87.2411.08 83.6+10.07 0.08 10 min 89.06+£10.5 76.68+12.5 <0.0001
15 min 86.1+10.84 82.3+10.11 0.07 15 min 75.38+10.70 77.5417.67 0.0002
20 min 86.1£10.22 80.54+9.9 0.006 20 min 74.81+11.42 76.64+9.78 0.0077
30 min 86.6+10.62 78.36£9.6  <0.0001 30 min 73.24+11.37 76.46+10.32 0.0145
45 min 86.54+£10.62  78.3619.6  <0.0001 45 min 74.22+11.50 77.06£8.2 0.0001

There were statistically significant difference
in fall in heart rate in group C as compared to
group F. At 30 minutes and 45 minutes significant
fall in heart rate in group C. Which was corrected
by injection atropine 0.6 mg

There were statistically significant difference in
fall in mean arterial blood pressure at 5, 10 and
15, 45 min after subarachnoid block in group C
as compared to group F. Which was corrected by
injection Mephentermine 5 mg i.v.

300

250

200

150 7

100 A

50

0 1

B Group C
B Group F

Duration of sensory block

Bar Diagram 3B: Duration of motor block
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Bar Diagram 4: Heart rate
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Duration of post-operative analgesia

Group C Group F
Mean2SD Mean+2SD

10.96+1.9 11.46£1.9

P value

Duration of 0.19

Postoperative Analgesia

Indian Journal of Anesthesia and Analgesia

There is no statistically significant difference in
duration of post-operative analgesia in both group.
Duration of post-operative analgesia is prolong in
group F as compare to group C but p value 0.19 is
statistically insignificant.
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Bar Diagram 5: Mean Arterial Blood Pressure
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Bar Diagram 6: Duration of postoperative analgesia
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Rescue Analgesia
Group C Group F
Meant2SD Meant2SD P value
Rescue Analgesia 13.17+1.31 14.78+2.03 0.0018

There was significant prolong postoperative
analgesia in group F as compared to group C.

1+ rescue analgesic requirement

Post Op Duration Group C Group F
10 Hours 01 03
12 Hours 21 03
14 Hours 25 21
16 Hours 03 15
18 Hours 00 06
20 Hours 00 01
24 Hours 00 00

Postoperative analgesic requirement in fentanyl
group maximum around 18 hours in 6 patient.
Postoperative analgesic requirement in clonidine
group maximum around 14 hours in 25 patients.

Discussion

Both fentanyl and clonidine if used in low doses
are safe and prolongs postoperative analgesia of
intrathecal bupivacaine. Thorough literature search
revealed paucity of studies directly comparing
these two drugs for their efficacy and safety.
Present study was designed to directly compare
these two drugs. To compare the efficacy we used
the duration of effective analgesia measured by
time in hours for requirement of rescue analgesia.
In consistency to results of several other studies.>*®
We found both drugs to be effective as adjuvants to
intrathecal bupivacaine prolonging the duration of
analgesia.

Fentanyl citrate, a synthetic amine opioid
from the class of pure p opioid receptor agonist,
is structurally related to the phenylpiperidine
nucleus and 100 times more potent than morphine®
as an analgesic in equivalent doses. Fentanyl is a
very important drug in anesthetic practice because
of its relatively shorter time to peak analgesic
effect,* rapid termination of effect after small bolus
doses, minimal direct depressant effects on the
myocardium, and their ability tosignificantly reduce
the dosing requirement for the volatile action.

Fentanyl was first introduced for widespread
palliative use with the clinical introduction of
the Duragesic patch in clinical practice in mid
1960s. Availability of fentanyl in a wide range
of preparations like, intravenous, buccal tablets
or patches, nasal sprays, inhalers, and active
transdermal patches made it a recreational drug.

Nowadays it is popularly used as an 1.V. analgesic
supplement, component of inhalational Anesthesia,
balanced Anesthesia, neuroleptic analgesia and
also a sole anesthetic in intensive care unit and in
the management of severe pain states.

Morphine is a forerunner as an opioid adjuvant
added to local anesthetic for spinal Anesthesia and
causes delayed respiratory depression (>2 hours
after administration) which is to some extent
dose-related® and believed to be a result of the
cephalad spread of opioids to the medulla within
the cerebrospinal fluid (CSF), seen more commonly
with hydrophilic opioids. Hence, the lipophilic
drugs like fentanyl, sufentanil, remifentanil,
alfentanil, methadone are more logical choice.

The safety of fentanyl regarding neurotoxicity
has been demonstrated in animal studies and it
has been proved safest among all opioids.®*®* Yaksh
etal.®*in 1988, found that intrathecal administration
of opioids can produce profound segmental
analgesia without causing significant alteration of
motor or sensory function or subjective effects.

Epidural use of fentanyl citrate for postoperative
pain or labor analgesia has significant popularity.
A combination of intrathecal opioids with local
anesthetics permits reduction in the dosage of
both components, minimizing the side effects
of the local anesthetic (motor blockade) and the
opioid (i.e. urinary retention, itching and delayed
respiratory depression in the case of morphine). An
important caveat to their spinal use is that, because
of their rapid clearance, these agents at analgesic
spinal doses can produce blood levels that are
similar to those producing effects after systemic
administration.*>

The synergistic effect of opioid combined with
local anesthetic can be explained by virtue of their
different mechanism of action. Intrathecal opioids
inhibit nociceptive afferent synaptic transmission
via Ad and C fibers by opening presynaptic K*
channels to inhibit transmitter release and thus
reduce calcium influx. There is also a direct
postsynaptic effect with hyperpolarization and
reduced neuronal activity evoked by glutamate.

Local anesthetic, bupivacaine, works primarily by
causing blockade of voltage-gated Na* channels in
the axonal membrane and, possibly, a further effect
on presynaptic inhibition of Ca? channels. The
results of our study are consistent with experimental
evidence of synergistic interaction between spinal
opioidsand local anesthetics, which are characterized
by enhanced somatic analgesia without effect on
the degree or level of the local anesthetic induced
sympathetic or motor blockade.*””°
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Clonidine is an a2-agonist which block
the conduction of A® and C fibers, thereby
prolongs the action of local anesthetics. When
used intrathecally, it activates the postsynaptic
a2-receptors in Substantia gelatinosa of spinal cord
and produces analgesia.”’”? Analgesic properties
of clonidine have been shown to depend on the
activation of a2 receptors located in the dorsal
horn. Presynaptic stimulation of a2 receptors
inhibits neurotransmitter release and postsynaptic
stimulation preventsneuronal transmission through
hyperpolarization’s! Bhure et al. demonstrated that
addition of clonidine, fentanyl, and midazolam to
bupivacaine significantly improves the onset and
duration of sensory and motor block with relative
hemodynamic stability, prolongs the duration
of analgesia, and reduces the consumption of
systemic analgesics in comparison to bupivacaine
alone. They concluded that clonidine is an excellent
additive to bupivacaine in spinal anesthesia and
provides prolonged duration of analgesiawithout
any deleterious effects on the mother and baby.”4E

With this background, present study was carried
out in the Dept. of Anesthesiology, Government
medical college & Sir T General Hospital,
Bhavnagar to evaluate the effects of fentanyl in
subarachnoid block in patients undergoing lower
segment caesarean section.

Morphine is a forerunner as an opioid adjuvant
added to local anesthetic for spinal Anesthesia and
causes delayed respiratory depression (>2 hours
after administration) which is to some extent
dose-related® and believed to be a result of the
cephalad spread of opioids to the medulla within
the cerebrospinal fluid (CSF), seen more commonly
with hydrophilic opioids. Hence, the lipophilic
drugs like fentanyl, sufentanil, remifentanil,
alfentanil, methadone are more logical choice.

The safety of fentanyl regarding neurotoxicity
has been demonstrated in animal studies and it
has been proved safest among all opioids.®** Yaksh
etal.®in 1988, found that intrathecal administration
of opioids can produce profound segmental
analgesia without causing significant alteration of
motor or sensory function or subjective effects.

Epidural use of fentanyl citrate for postoperative
pain or labor analgesia has significant popularity.
A combination of intrathecal opioids with local
anesthetics permits reduction in the dosage of
both components, minimizing the side effects
of the local anesthetic (motor blockade) and the
opioid (i.e. urinary retention, itching and delayed
respiratory depression in the case of morphine). An
important caveat to their spinal use is that, because

of their rapid clearance, these agents at analgesic
spinal doses can produce blood levels that are
similar to those producing effects after systemic
administration.*>

The synergistic effect of opioid combined with
local anesthetic can be explained by virtue of their
different mechanism of action. Intrathecal opioids
inhibit nociceptive afferent synaptic transmission via
Ad and C fibers by opening presynaptic K* channels
to inhibit transmitter release and thus reduce calcium
influx. There is also a direct postsynaptic effect with
hyperpolarization and reduced neuronal activity
evoked by glutamate. Local anesthetic, bupivacaine,
works primarily by causing blockade of voltage-
gated Na* channels in the axonal membrane and,
possibly, a further effect on presynaptic inhibition
of Ca?* channels. The results of our study are
consistent with experimental evidence of synergistic
interaction between spinal opioids and local
anesthetics, which are characterized by enhanced
somatic analgesia without effect on the degree or
level of the local anesthetic induced sympathetic or
motor blockade.*”7

Clonidine is an a2-agonist which block
the conduction of A& and C fibers, thereby
prolongs the action of local anesthetics. When
used intrathecally, it activates the postsynaptic
a2-receptors in Substantia gelatinosa of spinal cord
and produces analgesia.”'”>AF Analgesic properties
of clonidine have been shown to depend on the
activation of a2 receptors located in the dorsal
horn. Presynaptic stimulation of a2 receptors
inhibits neurotransmitter release and postsynaptic
stimulation prevents neuronal transmission through
hyperpolarization”s! Bhure et al. demonstrated that
addition of clonidine, fentanyl, and midazolam to
bupivacaine significantly improves the onset and
duration of sensory and motor block with relative
hemodynamic stability, prolongs the duration
of analgesia, and reduces the consumption of
systemic analgesics in comparison to bupivacaine
alone. They concluded that clonidine is an excellent
additive to bupivacaine in spinal anesthesia and
provides prolonged duration of analgesia without
any deleterious effects on the mother and baby.”AE

With this background, present study was carried
out in the Dept. of Anesthesiology, Government
medical college & Sir T General Hospital Bhavnagar
to evaluate the effects of fentanyl in subarachnoid
block in patients undergoing lower segment
caesarean section.

The result of our study shows that demographic
data (age, weight, height, and duration of surgery)
was comparable in both the groups (p >0.05).
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In our study, in group F significantly reduced
the time for onset (1.43+0.40 min), peak of motor
blockade (2.2240.62 min) and significantly
prolonged the total duration of motor blockade
(223+53.93 min) extending into the postoperative
period as compared to group C (2.02+0.45, 2.79+0.61
and 144.6%21.20 min respectively with p<0.0001).

In other study there were faster onset and
prolong duration of both sensory and motor block
in clonidine group as compare to fentanyl group
but they used more than 30pg clonidine which was
higher than taken in our study.”>”

Complete analgesia lasted longer in group
F for 11.46x1.9 hr compared with group C for
10.96£1.9 min (p 0.19). The duration of effective
analgesia was significantly prolonged in group F
(14.78+2.03 min) as compared with group C (13.17
11.31 min), (p<0.0001).

To compare the efficacy we used the duration of
effective analgesia measured by time in hours for
requirement of rescue analgesia. In consistency to
results of several other studies.”™® We found both
drugs to be effective as adjuvants to intrathecal
bupivacaine prolonging the duration of analgesia).
The duration of effective analgesia was significantly
prolonged in group F (14.78+2.03 min) as compared
with group C (13.17+1.31 min), (p<0.0001).

Another study by Bathari et al. concluded that
intrathecal fentanyl was superior to intrathecal
clonidine in knee arthroscopy.” this is in agreement
in our study.

Bhattacharjee et al. concluded from their study
that perioperative analgesia for cesarean section
was prolonged by the addition of 75 pg of clonidine
and 25 pg fentanyl to bupivacaine. However,
prolongation of postoperative analgesia was more
with fentanyl compared to clonidine, and side
effects such as nausea, vomiting, and Hypotension
were more with clonidine” This study is in
agreement with our study.

Prolonged duration of analgesia due to fentanyl
in our study was different to other studies.®®! In
other study duration of analgesia was significantly
higher in BC60 group (598.7+140.47 min) than in
BF25 (417.75+108.76) group, (p<0.01). But in their
study 2.0 ml of hyperbaric bupivacaine 0.5% with
either 60 pg of clonidine (BC 60) or 25 g of fentanyl
(BF25) intrathecally. However intrathecal addition
of 60 pg clonidine to bupivacaine provides longer
duration of postoperative analgesia than 25 pg of
fentanyl and is a preferred option when sedation is
acceptable or required. Chhabra et al. in their study
concluded that clonidine 60 pg has advantage

over fentanyl and it prolonged the duration of the
subarachnoid block and postoperative analgesia.**

Lavand’homme et al. showed higher incidence
of hypotension and sedation with intrathecal
clonidine 150 pg than clonidine 75 pg.® but its
increase the duration of post-operative analgesia as
compared to 25 pg fentanyl.

But in our study we used 30 pg clonidine and
25 pg of fentanyl so prolong analgesia in fentanyl
group as compared to clonidine group. To minimize
the side effects like bradycardia and hypotension
due to high dose clonidine we take 30 pg clonidine.

Singh et al. evaluated the effect of addition of
intrathecal clonidine to hyperbaric bupivacaine on
postoperative pain after caesarean section and has
shown that the duration of postoperative analgesia
increases significantly on adding 75 pgclonidine
to 2 ml of hyperbaric bupivacaine without any
increase in maternal side effects. There was no effect
on neonatal outcome.* Shidhaye et al. concluded
that intrathecal addition of 25 pg fentanyl to
bupivacaine provides good analgesia with less
sedation and is a better option when sedation is
not desirable. However, intrathecal addition of
60 pg clonidine to bupivacaine provides longer
duration of postoperative analgesia than 25 pg of
fentanyl and is a preferred option when sedation
is acceptable.® In our study fentanyl group give
prolong analgesia but dose of clonidine was 30 pg.

Based on the data found in Marzieh Beigom
Khezri, 1, it was concluded that Administration
of intrathecal clonidine 75 ug with bupivacaine
prolonged intraoperative anesthesia and the time
to first analgesic request after cesarean delivery
compared to fentanyl and control groups. This is
not in agreement in our study.

The result of the present study shows that
in group F significantly reduced the time for
onset (1.20+0.36 min), peak of sensory blockade
(1.99 = 0.59 min) and significantly prolonged the
total duration of sensory blockade (240.40+53.45
min) extending into the postoperative period as
compared to group C (2.02+0.45, 2.79+0.45 and
163+22.79 min respectively with p<0.0001), hence
provided effective postoperative analgesia up to
12 hours.

In other study”™”” there was faster onset, peak and
prolong duration of sensory blockade in clonidine
group as compared to fentanyl group. But they use
higher dose of clonidine than our study.

However, Mahendru et al. in their study opined
that intrathecal 30 pg clonidine is comparable to
25 pg fentanyl regarding sensory and motor block
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characteristics which was not in agreement with
our study.!t A

There is statistically significant difference in fall
in heart rate in group C as compared to group F, at
30 minutes and 45 minutes significant fall in heart
rate in group C.

There is statistically significant difference in
fall in mean arterial blood pressure at 5, 10 and
15, 45 min after subarachnoid block in group C
as compared to group F. The finding in Marzieh
Beigom Khezri* which should be taken into
account is that transient hypotension episodes and
vasopressor requirementin clonidine group were
significantly greater than fentanyl group a finding
in agreement with our studies.

Side effects observed in our study were nausea,
vomiting, hypotension, bradycardia and shivering.
The total number of participants who experienced
side effects were significantly less in group F.
Twelve participants (24%) in the group C and three
participants (6%) in the group F had hypotension
in our study, requiring treatment with intravenous
Inj. Mephentermine (5mg) in addition to crystalloid
bolus.

Two participants (4%) in group C experienced
nausea and vomiting as compared to group F,
which was statistically not significant.

In present study, 25 pg fentanyl and 30 pg
clonidine was used and no participant in either
group experienced respiratory depression. Reuben
SS et al.¥ and Varrasi G et al.® found that although
no patient developed respiratory depression.

Late rostral spread with small dose intrathecal
fentanyl is less and studied by Neil Roy et al.¥,
Echevarria et al.”?, Singh H et al.”, Dalhgren G
et al.”? and Olofsson et al.” and they concluded that
25 pg fentanyl is the safest dose. In our study no
patient in fentanyl group developed respiratory
depression.
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