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ABSTRACT

Introduction : Spinal anesthesia is one of the commonest and preferred mode of anesthesia for lower abdominal and lower limb surgeries because
of its safety and faster post-operative recovery. Bupivacaine is the commonly used anesthetic for intrathecal administration. Drugs such as
Fentanyl, Buprenorphine, Clonidine, Dexmeditomedine have been tried as adjuvants to increase the duration of Analgesia and decrease post-
operative pain, but addition of these drugs is wrought with side-effects like hypotension and bradycardia. This study aims to compare the efficacy of
Fentanyl and Buprenorphine as adjuvants to intrathecal Bupivacaine in lower abdominal surgeries. Methodology : A total of 112 patients
undergoing lower abdominal surgeries where administered either the combination of Buprenorphine with Bupivacaine (56 patients, Group B) or
Fentanyl with Bupivacaine (56 patients, Group F). Intraoperatively, patients' vitals HR, NIBP, SpO2, ECG were monitored every 2 minutes once
for the first 10 minutes, every 10 minutes once for the next 50 minutes, and 15 minutes once till the end of surgery. Motor and Sensory blockade,
duration of Analgesia and Post-operative pain were also recorded. Results : There was no significant difference in the baseline characteristics and
intra-operative vitals between the groups. Patients in Group B had a faster Motor and Sensory blockade, longer duration of analgesia and lesser
post-operative pain as compared to Group F. None of he patients included in the study had significant intra-operative hypotension or respiratory
depression.

Conclusion : The addition of Buprenorphine to Bupivacaine is more efficacious than the addition of fentanyl to Bupivacaine and leads to better
intra-operative and post-operative analgesia withourt significant side-eftfects.
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Introduction and Need for Study

Spinal anesthesia has become the preferred mode of anesthesia in
lower abdominal surgeries since the last few decades as it is
economical, easy to administer and less complication rates.
Bupivacaine, Lignocaine and Chlorprocaine are the commonly used
anesthetics for spinal anesthesia. To achieve adequate anesthesia
during surgery (especially for prolonged surgeries) and appropriate
post operative analgesia, many drugs have been tried as adjuvants.
Fentanyl, buprenorphine, clonidine, dexmeditomedine have all been
used as adjuvants during spinal anesthesia. Few of these drugs enhance
the common side effects of spinal anesthesia such as hypotension and
bradycardia.

Opioid analgesic drugs when used along with anesthetic agents have a
lesser incidence of these side-effects but provide significant motor and
sensory blockade along with significant postoperative analgesia.
Fentanyl and Buprenorphine are lipophilic opioids with fentanyl
having an agonistic action on p-receptor'’ and Buprenorphine having a
mixed agonist-antagonist activity at both p (mu) and kappa opiate
receptors."”

Addition of opioid analgesics also reduces the incidence of annoying
side effects such as pruritus and prolonged numbness apart from
reducing severity of pain post surgery. It also significantly reduces the
dosage of local anesthetic agent, thus reducing the incidence of side
effects occurring due to sympathetic blockade.

Few studies are available comparing the efficacy of buprenorphine and
fentanyl when added to bupivacaine in lower abdominal surgeries.
Hence the need for this study.

AIMAND OBJECTIVES

1. To compare the efficacy of 0.5% Bupivacaine with fentanyl and
0.5% Bupivacaine with Buprenorphine for intra-operative and
post-operative analgesia in lower abdominal surgeries.

MATERIALSAND METHODS

Study Design and Study population

This study was an Observational Analytical study among patients
admitted for elective lower abdominal surgeries in the Surgery,
Urology and Obstetrics and Gynecology departments of Father Muller
Medical College Hospital.

Sample Size

2. 05 2
(ot +%) (7,0 4 21s)

n, = A2

2
(k * a2 + 0}) <Z1—% + Zl_,g)
AZ

n, =
Where

n,=sample size of Group 1

n,=sample size of Group 2

s, =standard deviation of Group 1i.e 11.581%

s,=standard deviation of Group 21i.e 12.504"

D= difference in group meansi.e 6.6

k =ratio=n,/n,_,

Z, ,~two-sided Zvalue (eg. Z=1.96 for 95% confidence interval).
Z,,= power=_80%

Calculated Sample Size : 106 (53 in each group).

METHODOLOGY

After getting institutional ethical committee approval, from the ethical
committee, 106 ASA 1 and ASA 2 patients scheduled for elective lower
abdominal surgeries in the above mentioned time period under
subarachnoid block were chosen for the study. The pre-anesthetic
check-up was done one day prior to surgery. Patients were evaluated
for systemic diseases and routine laboratory investigations were done
as per protocol. The procedure of intrathecal block was explained to
the patient and written consent was obtained. Patients were educated
about the Visual Analog Scale. Preparation of patients included a
period of overnight fasting and tablet Ranitidine 150mg and tablet
Alprazolam 0.5mg HS. On the day of surgery, Patients were shifted to
operating theatre, baseline vitals were recorded. Intravenous access
was obtained on the forearm with 18 G intravenous cannula. All
patients were preloaded with 15 ml/Kg crystalloid solution 15 minutes
before the procedure as per standards. Patient received either 15 mg of
0.5% hyperbaric Inj. bupivacaine with 75 mcg of Inj. Buprenorphine
or 15 mg of 0.5% hyperbaric Inj. Bupivacaine with 25 mcg of Inj.
Fentanyl which was decided by the treating consultant anesthetist.
Patients who were administered 15 mg of 0.5% hyperbaric Inj.
bupivacaine with 75 mcg of Inj. Buprenorphine for subarachnoid
block were included in Group B (Buprenorphine Group). Patients who
received 15 mg of 0.5% hyperbaric Inj. Bupivacaine with 25 mcg of
Inj. Fentanyl were included into group F (Fentanyl Group).
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Intraoperatively, patients' vitals HR, NIBP, SpO2, ECG were
monitored every 2 minutes once for the first 10 minutes, every 10
minutes once for the next 50 minutes, and 15 minutes once till the end
of surgery. Motor block was assessed with modified Bromage
Scale.Speed of onset and duration of analgesia was determined by
lack of appreciation to needle prick at level T10. Intraoperative
sedation was assessed using modified Ramsay sedation scale. Post-
operative pain was assessed using the Visual Analog Scale (a linear
scale with 10cms line labelled as No pain at one end and worst pain at
the other end. 0 =no pain: 10 =severe pain)

INCLUSION CRITERIA
1. Patients ASA physical status class 1 and 2 undergoing lower
abdominal surgeries.

2. Patients between 18-65 years of age.

EXCLUSION CRITERIA

1. Patients ofage less than 18 years.

2. Patients with deformities of the spine

3. Patients with hypersensitivity to any of the drugs used in the study.
4. Contraindications to subarachnoid block

5. Patient's refusal for consent.

6. Bleeding diathesis.

RESULTS

Baseline characteristics were compared between the groups and the
results are as shown below in Table 1. There was no significant
difference in the Age, Height, Weight, BMI, Gender distribution and
ASA status between the groups.

Table 1: Comparison of Baseline Characteristics

Group B Group F p-value
Age (Mean =+ SD, years )[38.08 £ 10.025 | 37.68 + 9.468 | 0.835
Height (Mean + SD, em )| 163.34 + 6.092|163.09 + 5.825| 0.833
Weight (Mean + SD, kg) | 62.40 +5.920 | 61.75 +6.057 | 0.583
BMI (Mean + SD, kg/m’)| 23.34+1.22 | 23.16+1.23 | 0.456
Gender Male 27 25 0.698
Female 26 28
ASA 1 36 36 1.00
2 17 17
Duration of Surgery | 108.40 +41.04[108.36 +42.01| 0.996
(Mean + SD, min )

The onset of Motor Blockade, onset of sensory blockade and duration
of analgesia were compared between the groups as shown in Table 2.
The mean duration of onset of motor and sensory blockade was
significantly lesser in the Buprenorphine group as compared to the
Fentanyl group. The duration of analgesia was also significantly higher
in the buprenorphine group as compared to the Fentanyl group.

Table 2 Comparison of intra-operative efficacy of Fentanyl and
Buprenorphine when combined with bupivacaine

Group B Group F P-value
Onset of Motor Blockade |132.83 + 181.70 + 0.000
(Mean + SD, sec) 15.396 46.481
Onset of sensory Blockade |167.74 + 345.85+ 0.000
(Mean + SD, sec) 18.281 42.672
Duration of Analgesia 290.19 + 196.09 + 0.000
(Mean + SD, min) 23.574 23.442

There was no significant difference in the intraoperative vitals between
the groups as shown in Table 3.

Table 3 Intra-operative Pulse and MAP

Group B Group F P-value

Pulse at Baseline (Mean = |80.72 + 8.395 |77.04 + 10.961(0.055
SD, /min)

Pulse at 10min (Mean+  |76.53 £7.146 |74.81 £ 10.170{0.317
SD, /min)

Pulse at 20min (Mean+  |77.02 + 14.420{73.72 + 8.898 |0.159
SD, /min)

Pulse at 30min (Mean + 75.28 £10.386(73.47 + 8.706 (0.333
SD, /min)

Pulse at 60min (Mean+  |75.34 + 13.898(72.96 + 8.642 |0.293
SD, /min)

MAP at Baseline (Mean + |95.43 + 8.340 {92.68 + 7.073 |0.070
SD, mmHg)

MAP at 10min (Mean+  |91.83 +£6.518 |90.34 + 5.561 |0.208
SD, mmHg)
MAP at 20min (Mean + 88.58 £ 8.743 |88.64 + 6.233 (0.969
SD, mmHg)
MAP at 30min (Mean + 87.74 £9.269 |87.75 +5.084 (0.846
SD, mmHg)
MAP at 60min (Mean + 86.75 + 8.888 |87.92 +£5.265 (0.412
SD, mmHg)

Post-operative analgesia was significantly lesser in the Buprenorphine
group (p<0.05) as compared to the Fentanyl group as depicted in the
Graph below

VAS Pain Scores

10

6 Hours 12 Hours 24 Hours

essmmBuprenorhine esssssFentanyl

DISCUSSION:

Opioid analgesics have been in use since 1979 and its use has been ever
increasing. The advantage of using spinal opioids is good analgesia can
be achieved comparable to that with systemic opioids. The analgesia
also requires lesser doses and thus reduces systemic concentrations of
the drug leading to lesser systemic side effects. Another special
characteristic of spinal opioid analgesia is lack of sensory, sympathetic
or motor block. This permits early ambulation of patients in the
postoperative period without the risk of orthostatic hypotension (seen
with systemic opioids) or motor incoordination which are commonly
seen with spinal local anaesthetics. Spinal opioids are used for labour
analgesia, cancer pain, trauma analgesia and some chronic benign pain
conditions, besides postoperative analgesia.”’

Combining opiates and local anesthetics for intrathecal administration
has been proven to have synergistic analgesic effects.”” Various doses
of Bupivacaine (0.5% hyperbaric) with 25 micro gram of Fentanyl
have been tried for various procedures. It has been proven that addition
of 25 micro gram of Fentanyl to Bupivacaine Smg resulted in short
lasting motor blockade, but provided same level of sensory block as
large doses of Bupivacaine without Fentanyl.

A mini-dose Bupivacaine —Fentanyl spinal anaesthesia in aged
patients undergoing hip surgeries provided good haemodynamic
stability. It reduced the need for vasopressor support, as against a
control of plain Bupivacaine.” A study by Sergio D Belzarena on the
effects of intrathecal Fentanyl in 120 healthy women undergoing
caesarean section concluded that the combination of Bupivacaine with
low dose Fentanyl (0.25ug/kg) provided good surgical anaesthesia.
This also provided short lasting postoperative analgesia and very few
side effects like sedation and pruritus. As the dose of intrathecal
Fentanyl was increased to 0.5 or 0.75ug/kg, postoperative pain relief
lasts longer, but side-effects such as changes in respiratory pattern
occur and the incidence of hemodynamic adverse effects also
increases.”

Buprenorphine is a long acting highly lipophilic opioid used as an
adjuvant to prolong the duration of spinal block. It has a higher affinity
for opioid receptors and studies have shown it to have a longer duration
of analgesia as compared to fentanyl.” Its highly lipophilic property
allows it to be rapidly absorbed into the spinal venous plexus and thus
carries lesser risk of respiratory depression associated with rostral
spread of the drug."” Santhosh Kumar et al, in a study comparing
fentanyl and buprenorphine when given as an adjunct with
bupivacaine found no difference in time taken to achieve motor
blockade."” A similar study by Chakravarthy N N et al, comparing
Nalbuphine and Fentanyl found significantly longer duration of
sensory blockade in the Nalbuphine group thus a prolonged duration of
analgesia in the Nalbuphine group."”

In the present study, the addition of Buprenorphine to Bupivacaine
lead to significantly faster onset of motor and sensory blockade with a
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prolonged duration of Analgesia and lesser post-operative pain as
compared to addition of Fentanyl to Bupivacaine. This is likely due to
its high lipophilic property and higher affinity for opioid receptors as
compared to fentanyl. Muruganantham V et al” in a study done on 60
patients undergoing lower abdominal and lower surgeries found
similar results. None of the patients in this study had significant
hypotension intra-operatively not significant respiratory depression.

CONCLUSION

The addition of Buprenorphine to Bupivacaine is advantageous with
good safety profile and better analgesia as compared to the addition of
fentanyl to intrathecal Bupivacaine.
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