e-ISSN: 0975-1556, p-ISSN:2820-2643
Available online on www.ijpcr.com
International Journal of Pharmaceutical and Clinical Research 2023; 15(12); 1708-1716

Original Research Article

To Compare the Effects of Fentanyl and Buprinorphine with Respect_to
Sensory and MotorBlock and its Side Effects: A Hospital Based Study

Arshiya Anjum!, Vijayalaxmi Malhari?, Md Tamjeed Ahmed?
123Dept. of Anesthesiology, Gulbarga Institute of Medical Science

Received: 25-09-2023 / Revised: 23-10-2023 / Accepted: 18-11-2023
Corresponding Author: Md Tamjeed Ahmed
Conflict of interest: Nil

Abstract:

Background: Intrathecal opioids as adjuvant to local anesthetics, act synergisticallyto overcome the shortcom-
ings of reduced duration and postoperative analgesia. Short acting opioid like fentanyl enhance the sensory
blockade of local anesthetics without affecting the sympathetic activity. Buprenorphine a mu receptor partial
agonist administered intrathecally with bupivacaine improved the quality and duration of postoperative analge-
sia. This study was conducted to evaluate and compare the characteristics of spinal block and its side effects in
patients undergoing lower abdominal surgeries using intrathecal bupivacaine and its combination with fenta-
nylor buprenorphine.

Methods: In our Prospective Interventional study (March 2023- August 2023), 60 patients aged between 18-70
years of ASA 1 and 2 undergoing lower abdominal surgeries were included, after ethical clearance. Two groups
of 30 each were randomly allocated by computer generated random number table, Group A received 3ml of
intrathecal hyperbaric bupivacaine with 0.5mcg\KG of fentanyl and group B received 3ml of intrathecal hyper-
baric bupivacaine with 2mcg\kg of buprenorphine. Onset and regression of sensory and motor blockade, dura-
tion of analgesia was noted in both the groups. Sedation scores and side effects were evaluated. Statistical anal-
ysis was by Student’s t-test and Chi-square test.

Results: The mean time of onset of sensory, motor blockade and the time to achievemaximum sensory level and
sedation scores was comparable in both the groups (p> 0.005). Duration of motor blockade and analgesia, two
segment regression time was significantly prolonged in Group B compared to Group F (p<0.001). Side effects
noted were pruritis, nausea and vomiting in both the groups.

Conclusion: Intrathecal Buprenorphine (60mcg) in combination with bupivacaine provides comparable onset of
sensory and motor blockade but longer total duration of motor blockade and analgesia as with intrathecal fenta-
nyl (25mcg).
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Introduction

with increased risk of nausea, vomiting, itching and

Spinal anesthesia is the most commonly used respiratory depression 5.Fentanyl, a lipophilic

technique for lower abdominal surgeries as it is
very economical and easy to administer [1]. The
advantages ofsubarachnoid block are limited by its
short duration of action and lack of postoperative
analgesia In recent years, the supplementation of
local anesthetics with adjuvants is widely in
practice, to reduce the dose of local anesthetic,
minimize side effects and prolong the [1,2]
duration of anesthesia Opioid added to local
anesthetic for spinal anesthesia was first introduced
into clinical practice in 1979 with intrathecal
morphine as a forerunner. Neuraxial administration
of opioids along with local anesthetics improves
the quality of intraoperative analgesia and also
provide postoperative pain relief for longer
duration  [3.4].Intrathecal ~morphine provides
prolonged postoperative analgesia but is associated
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opioid, has rapid onset of action following
intrathecal administration. It does not tend to
migrate to the fourth ventricle in sufficient
concentration to cause delayed respiratory
depression when administered Intrathecally6.
Addition of fentanyl to spinal anesthesia produces
synergistic analgesia for somatic and visceral pain
without increased sympathetic block7 .Therefore,
fentanyl provides better intraoperative analgesia
and a safer alternative to morphine for management
of early postoperative pain Buprenorphine is a
centrally acting lipid soluble analogue of alkaloid
thebaine. It exhibits analgesic property both at
spinal and supraspinal level, when used
intrathecally in combination with bupivacaine it has
known to improve the quality and [8,9]duration of
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postoperative analgesia compared to bupivacaine .
This study was conducted to evaluate and compare
the characteristics of spinal block and its side
effects in adult patients undergoing lower
abdominal surgeries who received a subarachnoid
block with either bupivacaine with buprenorphine
or bupivacaine with fentanyl.

Materials and Methods
Source of Data

In patients posted for major surgeries below
umbelical level in Gulbarga Institute Of Medical
Sciences Kalaburgi. Study Design: Prospective
Interventional Study.

Duration of study: 6 months march 203 to August
2023.

Sample size: 60 patients 30 patients in each groupo
Group A will receive 3ml 0.5% hyperbaric
bupivacaine + fentanyl 0.5mcg/kg Group B will
receive 3ml 0.5% hyperbaric bupivacaine+
buprinorphine 2mcg/kg

Method of Collection of Data

Sixty patients aged between 18 to 70 years of
physical status ASA grade 1 and ASA grade 2,

e-ISSN: 0975-1556, p-ISSN: 2820-2643

included in the study after ethical clearance.
evaluation of the patient was done on the day
before surgery. After explaining the procedure,
written and informed consent was obtained.

Patients were advised overnight fasting and were
premedicated with tablet Alprazolam 0.5 mg the
night before and on the day of surgery.

Inclusion Criteria

All the patients who were posted for elective lower
abdominal surgeries Age group- 18- 70 years.ASA
1 and 2 of either sex

Exclusion Criteria.

Patients with emergency surgery Hypersensitivity
to any of the drug Spine deformities.

Bleeding diathesis and coagulopathy.

Data collected was analyzed by IBM SP SS2.0
version software. Data was spread in excel sheet
mean, SD and other measures was calculated. For
quantitative data analysis t-test and ANOVA test
was applied for qualitative data analysis chi-square
test was applied for significant if P<0.05 was
consider as significant

undergoing below umbelical surgeries were Results

Table: 1
Group [Mean(SD)] nl/n2 Group A Group B | p value- Student t-test
Time of onset of sensory block 30//30 2.8(x1.24) 2.8(x1.13) |1.000

Graph 1: Mean duration of onset of sensory block
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Graph 1: Mean duration of onset of sensory block

Anjum ef al.

International Journal of Pharmaceutical and Clinical Research

1709



International Journal of Pharmaceutical and Clinical Research

8: Mean duration of onset of sensory block

Heighest sensory level achieved.
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The heightest sensory block achieved in both the groups ranged from T6-T10.

Table 2: Heighest sensory level achieved in the study groups

Highest sensory level Group Total p value
Group A Group B Chi square
T6 10(33.33%) 4(13.33%) 14(23.33%) 0.101
T7 1(3.33%) 6(20%) 7(11.67%)
T8 14(46.67%) 14(46.67%) 28(46.67%)
T10 5(16.67%) 6(20%) 11(18.33%)
Total 30(100%) 30(100%) 60(100%)

Graph 2: Distribution of Heighest sensory level in the study group
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Graph: Distribution of Highest sensory level across Group

Time to reach the Heighest Sensory Level The mean time to reach the heighest sensory level in group A to be
10.2+1.77 minutes and in group B to be 10.4+1.22 minutes. The mean time to reach heighest sensory level was
comparable in both groups as indicated by p=0.612

Table 3 : Time to reach heighest sensory level

Group [Mean(SD)]

nl/n2

Group A

Group B

p value- Student t test

Time to reach highest sensory level

30//30

10.2(1.77)

10.4(x1.22)

0.612

10.45
10.40
10.35
10.30
10.25
10.20
10.15

10.10
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Time to onset of motor block
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The mean time to onset of motor block was 7.27+1.78 in group A and 6.93+1.14 in group. Mean duration of
onset of motor blockade was comparable in both the groups with p =0.392.

Table 4: Mean duration of onset of motor block

Group [Mean(SD)]

nl/n2

Group A

Group B

p value- Student t test

Time of onset of motor block 30//30

7.27(£1.78)

6.93(1.14)

0.392

7.30

7.20

7.10

7.00

6.90

6.80

6.70

Time of onset of motor block

7.27

GroupA

Graph 4: Mean duration of onset of motor block.

Total Duration Of Motor Blockade

GroupB

blockade in group A was 160 minutes and in group

The two groups were found to have a significant
diffrence in the total duration of motor block with a
p value <0.001.The shortest total duration of motor
Table 5: Total duration of Motor blockade in two groups

B was 190 minutes. The longest total duration of
motor blockade in group A was 200 minutes and in
group B was 250 minutes.

Group[Mean(SD)]

nl/n2

Group A

Group B

p value- Student t test

Duration of motor blockade | 30//30

188.33(x14.58) | 214.83(x19.85)

0.000

220.00
215.00
210.00
205.00
200.00
195.00
190.00
185.00
180.00

175.00
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Duration of motor blockade
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Graph 5 : Total duration of motor blockade in two groups
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The mean duration of motor blockade in group A was 188.33+14.58 minutes and in group B was214.83+19.85
minutes which is significantly prolonged with p <0.000

Table 6: Time for two segment regression of sensory block
Group [Mean(SD)] nl/n2 Group A Group B p value- Student t test
Time for 2 segment regression 30//30 92.97(%£10.7) 110(£12.87) 0.000

The mean time for two segment regression in group A was 92.97+10.7 minutes and ingroup B was 110+12.87
minutes.

There was a significant difference in the two groups as indicated by p <0.000.

Time for 2 segmentregression
115.00

110.00

110.00

105.00

100.00

95.00

92.97

90.00

85.00

80.00

Group A

Graph 7: Comparison of the time for two segment regression of sensory level in twogroups

Table 8: Total duration of analgesia
Group[Mean(SD)] nl/n2 Group A Group B p value- Student t test
Duration of analgesia | 30//30 286.67(x16.57) | 386.67(x18.63) | 000

The mean duration of analgesia in group A was 286.67+16.57 minutes and in group B was 386.67+18.63
minutes. The shortest duration in group A was 260 minutes abd in group B was 360 minutes and longest dura-
tion in group A was 310 minutes and in group B was 410 minutes. Significant prolonged duration of analgesia
was found with Buprinorphine group with p=<0.000.

Duration of analgesia
450.00
400.00 386.67

350.00

286.67

300.00

250.00

200.00

150.00

100.00

50.00

0.00

Graph 8: Total duration of analgesia
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Side effects

Table 9: Comparison of side effects in two groups studied

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Side effects Group Total p value
Group A Group B Chi square

No 23(76.67%) 25(83.33%) 48(80%) 0.745

bradycardia 1(3.33%) 0(0%) 1(1.67%)

hypotension 2(6.67%) 1(3.33%) 3(5%)

nausea and vomiting 1(3.33%) 2(6.67%) 3(5%)

pruritis 3(10%) 2(6.67%) 5(8.33%)

Total 30(100%) 30(100%) 60(100%)

The incidence of hypotension defined as fall in the
mean arterial pressure to less than 20% from base-
line was 6% in group A (2 patients) and in group B
was 3% (1 patient) which is statistically compara-
ble between the two groups. Hypotension was ef-
fectively treated with injection Mephentremine6mg

intravenously in increments.

Bradycardia defined as heart rate less than 50bpm
was noted in only one patient in group A which
was treated with injection Atropine 0.6mg intrave-
nously.

30

25
25 23

20
15

10

otensi nauseaand vomintin
No bradycardia G#mny ROIENEYUp g NAUSER ] pruritis.

Graph 9: Distribution of side effects across group

Other common side effects noted in all the patients
under the study was pruritis, nausea and vomiting.
3 patients in group Aexperienced pruritis with the
incidence of 10% and 2 patients in group B experi-
enced pruritis with the incidence of 6%, but there
was no statistical difference in the incidence of
pruritis between the two groups (’p’ > 0.05). The
incidence of nausea and vomiting in group F was
3% (1patients) and that in group B was 6% (2 pa-
tients) with no statistical difference between the
two groups. (‘p’> 0.05)

Gajanan Chavan, Aparna Chavan et al [10] in a
study titled “Effect of Intrathecal Fentanyl on sub-
arachnoid block with 0.5% hyperbaric bupiva-
caine” found the onset time of sensory blockade in
a group who received 25microgram of fentanyl
with 3ml of 0.5% hyperbaric bupivacaine to be 2.2
+ 0.372 minutes which is in accordance with our
study.

Raju G, Priyanka V et al [11] in a study titled
“Comparison of analgesic effects of equipotent
doses of intrathecal morphine and buprenorphine
during spinalanaesthesia with hyperbaric bupiva-
caine” found that the mean time of onset of sensory
block at L1 was 2.62 + 0.525 minutes in group B
who received 3cc of 0.5% hyperbaric bupivacaine
with 100 pg of buprenorphine, which is similar to
our study.

Rashmi Pal, K. K. Arora et al [12] in a study titled
“Intrathecal Buprenorphine, Clonidine and Fentany
1 As Adjuvants To 0.5% Hyperbaric Bupivacaine In

Discussion
Time to Onset of Sensory Block

In our study, the mean time taken to the onset of
sensory block in the Group A was 2.8 + 1.24
minutes and in the Group, B was 2.8 + 1.13
minutes. The onset time was comparable in both
the groups as indicated by the ‘p’ value=1.000.
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Lower Abdominal And Lower Limb Surgeries: A
Prospective, Randomized And Comparative

Study” found that there was no significant differ-
ence in onset time of sensory block in GROUP BF
who received 3.0ml of 0.5% hyperbaric bupiva-
caine +25pg (0.5ml) fentanyl and GROUP BB who
received 3.0ml of bupivacaine heavy 0.5% + bu-
prenorphine 75ug (0.25ml). The mean time of on-
set of sensory block (loss of pin prick at T10) in
GROUP BF was 477.6+£55.2 seconds, and in
GROUP BB was 477.6+61.8 seconds, which is
similar to our study as there was comparable clini-
cal onset of sensory blockade in both the groups
(‘p’=1.00). [13]

Fauzia A. Khan, Gauhar A. Hamdanil6 in a study
titled “Comparison of Intrathecal Fentanyl and Bu-
prenorphine in Urological Surgery” found that on-
set time of sensory blockade in group F who re-
ceived fentanyl 10 microgram with 2ml of hyper-
baric bupivacaine 0.75% was 3.2+2.0min and that
in group B who received buprenorphine
30microgram with hyperbaric bupivacaine 0.75% 2
ml was 3.15+1.0min which was statistically compa-
rable with ‘p’ value 0.94. This is in accordance
with our study showing comparable clinical onset
of sensory blockade in both fentanyl and buprenor-
phine group.

Time of Onset to Motor Blockade

The mean time to onset of motor blockade (modi-
fied Bromage 3 ) in our study was 7.27 =+
1.78minutes in Group A and 6.93+ 1.4 minutes in
Group B respectively, which is comparable statisti-
cally with a “p’ value of 0.392.

Harbhej Singh et al [14] in a study titled “Intrathe-
cal fentanyl prolongs sensory bupivacaine spinal
block” found that the onset to grade III motor block
was 8.6+4.1minutes in a group which received
1.8ml  hyperbaric bupivacaine 0.75%  with
(25microgram) fentanyl and Gajanan Gajanan
Chavan, Aparna Chavan et al [10] also found 7.37
+ 2.41 minutes as the mean time to achieve Bro-
mage 3 in a group who received 25microgram of
fentanyl with 3ml of 0.5% hyperbaric bupivacaine.
The abovementioned studies are in accordance with
the mean time of onset of motor blockade of our
study group fentanyl, (7.27+1.78min).

Mahima Gupta et al [15] found the onset time of
motor blockade (Bromage 3 ) in a group who re-
ceived 60pg of buprenorphine with 3ml of 0.5%
hyperbaric bupivacaine was 3.30+0.97 minutes
which did not match with our study as this is much
faster.

F A Khan et al [16] in a study titled “Comparison
of Intrathecal Fentanyl and Buprenorphine in Uro-
logical Surgery” found that time to Bromage 3 in
group F who received fentanyl 10 microgram with
2ml of hyperbaric bupivacaine 0.75% to be

Anjum ef al.
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10.5+2.0minutes which was significantly faster
when compared to that in group B who received
buprenorphine 30microgram with 2ml of hyperbar-
ic bupivacaine 0.75% to be 12.2+3.0 minutes (‘p’
value 0.01), which did not match with our study as
in our study it was comparable clinical onset of
motor blockade observed in both the groups.

Time to reach the highest sensory level Maximum
sensory level varied from T6 to T10. In our study,
the mean time to reach the highest level of sensory
block in group A was 10.20+ 1.77 minutes and in
group B was 10.44 + 1.22 minutes and was compa-
rable in both the groups with ‘p’ value 0.612.

Gajanan Chavan, Aparna Chavan et al10 found that
the time for maximum cephalic spread was 11.72 +
3.5minutes in a study group who received
25microgram of fentanyl with 3ml of 0.5% hyper-
baric bupivacaine which is similar to our study.

F A Khan et al [16] found that the time taken to
achieve maximum sensory level in fentanyl group
(fentanyl 10 microgram with hyperbaric bupiva-
caine 0.75% 2ml) was 10£3.0minutes which was
significantly faster compared to the buprenorphine
group ( buprenorphine 30microgram with hyper-
baric bupivacaine 0.75% 2 ml) which was 1543.0
minutes which did not match with our study, as the
mean time to reach highest sensory level was com-
parable in both the groups in our study.

Time for Two Segment Regression

In our study, the mean time for two segment re-
gression in the group A was 92.97+10.7 minutes
and in group B was 110.12+12.85minutes. There
was a significant difference in the two groups as
indicated by the ‘p’ value < 0.001.

Harbhej Singh et all4 found that the time for two
segment regression from the highest sensory level
was 93.4+22minutes in a group which received
25microgram of fentanyl with 3ml of 0.5% hyper-
baric bupivacaine this is accordance with our study
group fentanyl.

Raju G, Priyanka V et alll found that the 2-
segment regression time was 122.00+9.85 minutes
in a group which received 3cc of 0.5% hyperbaric
bupivacaine with 100 pg of buprenorphine which is
similar to our study group buprenorphine.

Duration of Motor Blockade

The mean duration of motor blockade in our study
in group A was 188.33 + 14.58 minutes and in
group B was 214.83 + 19.85 minutes which is sig-
nificantly prolonged. (‘p’value 0.001).

Harbhej Singh et all4 found that the duration of
motor blockade was 169+37 minutes in a group
which received 25microgram of fentanyl with 3ml
of 0.5% hyperbaric bupivacaine this is accordance
with our study group fentanyl.
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Mahima Gupta et all5 found that the duration of
motor blockade in a group who received 60ug of
buprenorphine with 3ml of 0.5% hyperbaric bupi-
vacaine was 205.17+63.0 minutes which is in ac-
cordance with our study.

Rashmi Pal, K. K. Arora et all7 found that the
mean duration of motor blockade in fentanyl group
who received 3.0ml of 0.5% hyperbaric bupiva-
caine +25pg fentanyl to be 151.27+12.0 minutes
and that in buprenorphine group who received
3.0ml of bupivacaine heavy 0.5% =+ buprenorphine
75ng (0.25ml) to be 222.66+£24.3 minutes in which
it was significantly prolonged (‘p’ value 0.001),
which is in accordance with our study.

Duration of Analgesia

In our study the mean duration of analgesia in
group A was found to be 286.67 £16.270 minutes
and that in group B was 386.60 +18.802 which was
significantly prolonged as indicated by the (‘p’
value 0.001)

Mahima Gupta et all5 in a study titled “Compari-
son of Intrathecal Dexmedetomidine with Bupren-
orphine as Adjuvant to Bupivacaine in Spinal An-
aesthesia” found that the duration of analgesia was
289.66+64.94 minutes in a group which received
60ug of buprenorphine with 3cc (15mg) of 0.5 %
heavy bupivacaine which is slightly lesser than the
buprenorphine group in our study.

Gajanan Chavan, Aparna Chavan et al10 found that
the duration of analgesia was 207 + 17.57minutes
in a group who received 25microgram of fentanyl
with 3ml of 0.5% hyperbaric bupivacaine which is
of a lesser duration compared to the fentanyl group
in our study.

Rashmi Pal, K. K. Arora et all2 in a study found
that the duration of analgesia in a fentanyl group
who received 3.0ml of 0.5% hyperbaric bupiva-
caine with 25ug (0.5ml) fentanyl to be 195.83 + 7.3
minutes and that in buprenorphine group who re-
ceived 3.0ml of bupivacaine heavy 0.5% with bu-
prenorphine 75pg to be 294 + 17.0 minutes which
was significantly prolonged in buprenorphine
group with ‘p’ value 0.001, which is in accordance
with our study.

Fauzia A. Khan, Gauhar A. Hamdanil6 in a study
titled “Comparison of Intrathecal Fentanyl and Bu-
prenorphine in Urological Surgery” found that the
duration of analgesia in group F who received fen-
tanyl 10 microgram with hyperbaric bupivacaine
0.75% 2ml to be 534 + 35 min and that in group B
who received buprenorphine 30microgram with
hyperbaric bupivacaine 0.75% 2 ml to be 834 + 59
minutes, which is significantly prolonged (P
<0.01). This is in accordance with our study.

Conclusion

Anjum ef al.
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Buprenorphine 2mcg\kg added to 3ml of 0.5% Hy-
perbaric Bupivacaine produced comparable clinical
onset of sensory and motor blockade when com-
pared to 0.5mcg\kg of Fentanyl.The mean time to
achieve highest sensory level was comparable in
both Buprenorphine and Fentanyl groups.The mean
time for two segment regression was significantly
prolonged when Buprenorphine was added to Bu-
pivacaine compared to the addition of Fentanyl to
bupivacaine.

Total duration of motor blockade and duration of
analgesia was of significantly longer duration in
Buprenorphine group compared to Fentanyl group.
Sedation scores were similar in both Buprenorphine
and Fentanyl group. Common side effects noted in
both the Fentanyl and Buprenorphine groups were
Pruritis, Nausea and vomiting, however there was
no statistically significant difference noted between
the two groups.
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