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ABSTRACT: AIMS: This study was done to compare the efficacy of post-operative analgesia of
epidural Fentanyl and buprenorphine along with bupivacaine in gynaecological surgeries.
MATERIALS AND METHODS: 60 female patients posted for elective gynaecological surgeries
were selected. They were randomly divided into 2 groups of 30 patients each. Group A received
Fentanyl citrate 2mcg/kg with 10ml 0.125% Bupivacaine and Group B received Buprenorphine
hydrochloride 3mcg/kg with 10ml 0.125% Bupivacaine epidurally post operatively. The
parameters recorded were HR, RR, MAP, VAS, Wt of patient, OOA (onset of analgesia) and DOA
(duration of analgesia). RESULTS: The significance was calculated using T test. The results
showed that 0.125% bupivacaine and buprenorphine was better than 0.125% Bupivacaine with
Fentanyl. CONCLUSION: Addition of buprenorphine to bupivacaine by epidural injection for
post-operative analgesia improves the onset, the duration and the quality of analgesia, albeit
keeping the possibility of late respiratory depression.

KEYWORDS: Epidural, Fentanyl, Buprenorphine, Bupivacaine, Post-operative analgesia.

INTRODUCTION: Pain is defined as “unpleasant sensory and emotional experience associated
with actual or potential tissue damage and described in terms of such damage”.! “Other than
psychological trauma, pain is shown to affect the physiology of almost all the system including
respiratory, cardiovascular and metabolic profile there by increasing the morbidity.?2 Epidural
anaesthesia/ analgesia is one of the best accepted techniques for upper abdominal, lower
abdominal and gynaecological surgeries.> Adding of opioids (Buprenorphine and Fentanyl) to local
anaesthetics intrathecally prolong the duration and intensity of analgesia.* Arrival of a new
synthetic lipophilic opioid Fentanyl which has a shorter duration of action and time of onset as
compared to Pethidine and Morphine has revolutionized its use in the past 3 decades. An effort is
made in this study to compare the postoperative analgesic efficacy of these two lipophilic drugs
Fentanyl and Buprenorphine along with epidural Bupivacaine in gynaecological surgeries.

METHODOLOGY: The present study - “A comparative study of post-operative analgesia with
epidural Bupivacaine with Fentanyl and epidural Bupivacaine with Buprenorphine in
gynaecological surgical patients using combined spinal epidural technique” was undertaken at S.
V. Medical College and Govt. Maternity Hospital, Tirupati, during the period of March 2014 to
October 2014.
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INCLUSION CRITERIA: ASA physical status I and II, age between 30 to 60 years, planned for
elective gynecological surgeries.

EXCLUSION CRITERIA: Patient’s refusal, Patients with spinal deformities, Patients with
bleeding and clotting disorders, Patients with neurological deficit, Patients with local sepsis around
the site of epidural needle insertion.

All patients belonging to ASA I and ASA II were selected randomly in to two groups - A
and B of 30 patients each in the OT. Procedure was explained and the patients were taught to
assess the intensity of pain using the visual analogue scale (VAS).

Procedure: Patient shifted to the OT, IV line secured, monitors (PR, NIBP, SPO2, RR, ECG)
connected. All the patients were preloaded with 500 ml of Ringer lactate solution. All the patients
were kept in left lateral position, with aseptic precautions, epidural space was found with 18G
Tuohy needle at L, - L3 space by loss of resistance technique and an 20G epidural catheter was
threaded through this needle for 3-4 cms in the cephalad direction and properly fixed.
Intraoperative anaesthesia was achieved by intrathecal route with 3ml of 0.5% heavy
Bupivacaine given in Ls-Ls+ subarachnoid space with 23G spinal needle. All the patients were
continuously monitored for pulse rate, blood pressure, respiratory rate and oxygen saturation for
every 5 min for first half an hour and every 15 min till the end of the surgery. Intraoperative
hypotension was treated with IV fluids, oxygen supplementation and titrated doses of
mephentermine 3-6 mg intravenous. Bradycardia was treated with injection atropine 0.6 mag.
After completion of the surgery, the patients were observed in the postoperative recovery room
till the level of anaesthesia wears off to the spinal segment T12 before shifting to the post-
operative ward. When the patient complains of pain (VAS>3), Group A received 0.125%
Bupivacaine 10 ml with 2mcg/kg of Fentanyl and Group B received 0.125% Bupivacaine 10 ml
with 3mcg/kg Buprenorphine through Epidural catheter. Patients were monitored for onset of
action and intensity and duration of pain relief were recorded at 0 min and after giving the drug
at intervals for every 15 min for first 60min and followed by 2™, 3, 6th, 12th and 24th hour
post-operatively.

Fig. 1: Epidural catheter placement

J of Evidence Based Med & Hlthcare, pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 2/Issue 24/June 15, 2015 Page 3602




ORIGINAL ARTICLE

This study consists of 60 adult patients posted for elective gynaecological surgeries
divided into 2 groups of 30 each. Group A received Fentanyl citrate with 10ml 0.125%
Bupivacaine and Group B received Buprenorphine hydrochloride epidurally post operatively. The
effect of post-operative analgesia was compared and contrasted. Student t-test (unpaired t-test),
P value of <0.05 significant <0.01 — Highly significant, <0.001 — Very highly significant, >0.05
not significant.

Group Drug Used Number of Patients
Group A Fentanyl 2 pg/kg 30
Group B | Buprenorphine 3 ug/kg 30

Total

TabIe 1

Name of the Surgery Fentanyl | Buprenorphine
Total abdominal Hysterectomy 7 10
Vaginal Hysterectomy 15 17
Ovarian cystectomy 3 1
TAH+ Oopherectomy 4
Laparotomy+Sacrocolpopexy 1 0

Total
Sl. No | Age (yrs) | Group A | Group B
1 30-40 11 8
2 41-50 9 12
3 51-60 10 10
Total

Table 3: Age Distribution

. . Group A Group B
Weight in Kgs No. of patients | No. of patients

<44 3 0

45-49 9 12

50-54 12 17

55-59 5 1

60-64 1 0

Total

Table 4: Welght Distribution
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Height in Ft. No.cci):‘o::tiznts No. i;optzl-:l::iznts.

<5’ 15 17

>5' 15 13

Total 30 30
Onset
15 12min
. 8.3min
o Onset

Group A Group B

Fig. 2: Onset of Analgesia (Mean)

Group A: Fentanyl, Group B: Buprenorphine.
Y -axis: Onset of analgesia in minutes.

The mean duration of post-operative analgesia in hours.

Fentanyl
2 hours 15 minutes

Buprenorphine
15 hours 23minutes

Table 6: Duration of post-operative analgesia

|

Time Group a Group b | P value
‘O’ min | 3.46+£0.92 | 3.44+1.1 0.95
‘15" min | 0.25+0.29 | 0.34+0.44 0.4
‘30’ min | 0.25+0.43 | 0.2+0.33 0.64
‘45" min | 0.25+0.47 | 0.19+0.31 0.56
‘60’ min | 0.53+1.01 | 0.25+0.34 0.15
2" hour | 2.17+1.6 | 0.60+0.57 | <0.001
39 hour | 4.93+1.19 | 0.95+0.48 | <0.001
6" hour | 5.46+0.9 | 1.23+0.55 | <0.001
12 hour - 2.46

24™ hour - 5.16

Table 7: Mean vas (visual analogue scale) score ‘
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Group A: Fentanyl, Group B: Buprenorphine.
X-Axis showing time intervals and Y-axis showing Visual Analogue Score.
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Fig. 4: Mean respiratory rate changes

Group A: Fentanyl, Group B: Buprenorphine.
X-axis: Time intervals and Y-axis respiratory rate per minute.
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Fig. 5: Mean pulse rate changes

Group A: Fentanyl, Group B: Buprenorphine.
X- axis: Time intervals, Y-axis: pulse rate per minute.
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Fig. 6: Mean systolic blood pressure changes

Group A: Fentanyl, Group B: Buprenorphine.
X- axis: Time intervals: Y-axis systolic blood pressure (SBP).
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Fig. 7: Mean diastolic blood pressure changes

Group A: Fentanyl, Group B: Buprenorphine.
X - Axis showing time intervals and.
Y- Axis showing diastolic blood pressure (DBP).

o c 5
315 2 52| ag| 28
Side effects % EIS|E5| 82| 52
[ [ T
2| 8| a|> o E- 3
Fentanyl 3 0 3 0 0 0
Buprenorphine | 6 3 0 0 0 0

Table 8: Side effects
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DISCUSSION: All patients belonging to ASA I and ASA II were selected randomly in to two
groups - A and B of 30 patients each in the OT. The patients chosen were females between 30 to
60 years of age belonging to ASA grade I or grade II, undergoing for various gynaecological
surgeries. Onset of analgesia was taken as time interval between drug administration and time
when patient started getting pain relief (Sensory blockade). Mean time of analgesia in our study
was Group A - 8.3 min, Group B - 12 min. There was no significant difference in the onset of
analgesia between the Group A and Group B (graph 1).

Suraj Dhale and Vaishali Shelgaonkar®> in 2000 studied different doses of epidural
Fentanyl (25ug, 50ug, 75ug) with 0.5% Bupivacaine for perioperative analgesia found that 50ug
had a quicker onset of analgesia within 9.53 min which is close to our observation.

On Cardiovascular System: The objective parameters of analgesia like systolic and diastolic
blood pressures and heart rate were compared, before giving the drug as basal and 0 min and
after giving the drug at intervals for every 15 min for first 60min and followed by 2", 3, 6th,
12th and 24th hour postoperatively. Onset of pain after drug administration was taken as end of
the study and time interval next to that also recorded. Comparison of HR and blood pressure
between the groups at different intervals was done by unpaired ‘t’ test. The difference between
the systolic blood pressure as well as diastolic blood pressure values after 30 minutes were
statistically significant in both groups. In group-A base line reading of mean SBP was 126mm of
Hg, at 0 min 125mmHg and fell to 123mmHg at 15, 30, and 45 min, at 60 min and 2" hour it
was 122mmHg, then raised to 124mmHg at 3" hour and 6 hour. There was no significant fall in
SBP but mild reduction was there which might be due adequate analgesia up to 2™ hour. In
group B SBP was 125 at the baseline and Omin fell to 120mmHg at 15 min and then to 119mmHg
at 30min and 45min, 117mmHg at 60 min, 118mmHg at 2" hour and reached to 117mmHg at 3
and 6" hour, then 116mmHg at 12" and 24" hour. Regarding P value - 0.006 at 30 min and after
shows that there is significant difference between the two groups and decreased hemodynamic
response because of effective analgesia in the Buprenorphine group.

Regarding DBP in group A base line reading of mean DBP was 83 mm of Hg, at 0 min, 15
min and 30 min was 81mm of Hg and fell to 80 mmHg at 45 min, 60 min, and 2™ hour, at 3™
hour and 6% hour it was 81 mm of Hg, then raised to 124mmHg at 3™ hour and 6" hour. There
was no significant fall in DBP but mild reduction was there which might be due adequate
analgesia up to 2" hour. In group B DBP was 84 mm of Hg at the baseline and 82 mm of Hg at
Omin fell to 80 mm of Hg at 15 min and then to 78 mm of Hg at 30min and 45min, 77 mm of Hg
at 60 min, 76 mm of Hg at 2" hour and reached to 75 mm of Hg at 3% 6™ hour and 12" hour
then 74 mm of Hg at 24" hour. Regarding P value - 0.006 at 30 min and after shows that there is
significant difference between the two groups and decreased hemodynamic response because of
effective analgesia in the Buprenorphine group.

The mean HR reduction indicating analgesia was also insignificant in both the groups. The
mean base line heart rate in group A which was 82/min reduced gradually to 77 at 2" hour,
reached 81/min at 3 hour and 80/min at 6™ hour. The mean base line heart rate which was in
group B 82/min went up to 80/ min at 0 min, 78/min at 15 min, 30 min and 45 min, then 77/min
at 60 min and 2™ hour, reached 76/min least value at 3™ hour, 6™ hour, and 12™ hour and then
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77/min at 24" hour. P value is 0.013 at 3™ hour indicates there is significant difference 3™ hour
on wards.

Usha Rathi, M. Singh, M.Pramanik® in 1993 studied postoperative analgesic efficacy with
different doses extradural Buprenorphine for herniorrhaphy, where Group A (control) received 2
% Lignocaine, Group B received 0.15 mg Buprenorphine with 2% plain Lignocaine and Group C
received 0.3 mg Buprenorphine with 2% Lignocaine. They found that Buprenorphine in 0.3mg
dose is suitable for single shot epidural injection which provides both anaesthesia and
postoperative analgesia with hemodynamic stability which correlates with our observation.

On respiratory rate: Variation of respiratory rate were studied at different intervals of time
along with the pain scores in both the groups. Results were compared between the groups
compared by unpaired ‘t’ test. In our study mean base line respiratory rate in group A was 15.8/
min and at 0 min 15.1/ min, at 15 min 15.2/ min, at 30 min 15.3/ min, at 45 min 15.5/ min, at 60
min 15.4/ min and again rate increased to 15.8/ min at 2™ hour and 3 hour, then 16.1/ min at
6" hour. Mean base line respiratory rate in group B was 15.7/ min and at 0 min 15.1/ min, at 15
min 15.2/ min, at 30 min 15.3/ min, at 45 min 15.2/ min, at 60 min 15.0/ min and again rate
increased to 15.1/ min at 2™ hour and 3 hour, then 15.0/ min at 6" hour onwards. P value 0.03
from 2" hour onwards. There is significant difference between the two groups in the respiratory
rates from second hour onwards, showing lower respiratory rates in Buprenorphine Though the P
values shows significant difference, the mean respiratory rates in both the groups were in the
physiological limits. In 1981, Zenz M, Pipenbrock S, Hubner S, Glocke M’, did a double blind
comparison of epidural Buprenorphine and epidural Morphine in post-operative pain. Morphine 5
mg and Buprenorphine 0.15 mg given by epidural route were compared, in fifty patients,
recovering from abdominal surgery. They observed there was decreased respiratory rate and
increased tidal volume, however there was no severe respiratory depression.

Duration of Analgesia: In our study mean duration of analgesia in group A was 135 min which
was significantly lower compared to group B of mean duration of analgesia was 923 min.
Following studies are close to our observation.

Thomas H, Asskali F, Vettermann J in 19968 did a study on addition of Fentanyl to
Bupivacaine for peridural analgesia in cesarean section with 8 ml of 0.5% Bupivacaine (+)0.1 mg
Fentanyl (Group A)/ 8 ml 0.5% Bupivacaine +2 ml saline (Group B) through the epidural
catheter observed that mean postoperative duration of analgesia was significantly longer in the
Group A (382 min)8 in Fentanyl group.

Side Effects-Nausea and vomiting: In our study 3 patients (10%) developed nausea and no
patients (0%) had vomiting in group—A. and the group-B 6 patients (20%) developed nausea
and 3 patients (10%) developed vomiting. Observations of study done by D. Kumar® and co-
workers and Hayashi H and co-workers *° also correlate with our study on Buprenorphine.

Urinary Retention: In our study, most of the patients were catheterized before shifting to
operation theatre hence urinary retention could not be assessed and comparable.
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Pruritus: In our study Group A, 3 patients (10%) developed Pruritus compared to none in Group

B.

CONCLUSION: In this study an effort was made to compare the post-operative analgesic
efficacy of Inj. Fentanyl and Inj. Buprenorphine with 0.125% Bupivacaine epidurally in
gynaecological surgeries. There were no significant hemodynamic and respiratory abnormalities in
either of the groups which were in the normal physiological range. The postoperative analgesia
was definitely of a longer duration with the Buprenorphine group and so. It is concluded that
epidural Buprenorphine is better in providing prolonged satisfactory postoperative analgesia as
compared to Inj. Fentanyl.
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