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POSTOPERATIVE PAIN SCORE USING
INTRAPERITONEAL LOCAL ANESTHETIC BUPIVACAINE
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CHOLECYSTECTOMY: A RANDOMIZED CONTROL TRIAL
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ABSTRACT

Background: Intraperitoneal injection of bupivacaine has been used for treatment of pain following laparoscopic
surgeries. The objective of this study was to compare the pain score using intraperitoneal local anesthetic
bupivacaine versus placebo after laparoscopic cholecystectomy at 1, 6, 12, 18 and 24 hours respectively.

Materials & Methods: This randomized control trial was conducted in Department of General Surgery,
Indus Hospital Karachi, Pakistan from July 2020 to January 2021. All adult patients undergoing laparoscopic
cholecystectomy were eligible. Sixty patients were randomly allocated to experimental (bupivacaine=30) and
placebo (normal saline=30) groups. At the end of surgery, 20 ml bupivacaine 0.5% in experimental group and
20 ml normal saline in placebo group were administered in gall bladder fossa. Postoperative pain was measured
by 11-points Visual Analogue Scale at 1, 6, 12, 18 and 24 hours as five research variables. All hypotheses were
verified by independent samples t-test.

Results: Experimental group included 5 (16.67%) men and 25 women (83.33%). Placebo group included 3 (10%)
men and 27 women (90%). Each group included 14 (46.67%) patients in age group 19-40 and 16 (53.33%) in age
group 41-65 years. Mean pain score was similar in experimental and placebo groups at 1 hour (3.63 vs. 3.87), 6
hours (3.87 vs. 4.10), 12 hours (3.53 vs. 3.37), 18 hours (2.50 vs. 2.77) and 24 hours (1.80 vs. 2.00) respectively.
Conclusion: Mean postoperative pain scores using intraperitoneal local anesthetic bupivacaine versus placebo
after laparoscopic cholecystectomy at 1, 6, 12, 18 and 24 hours respectively were similar.
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1. INTRODUCTION

1.1 Background: Cholecystectomy is one of the
routinely performed surgeries for gall stones. As
compared to open cholecystectomy, laparoscop-
ic cholecystectomy is more acceptable in terms
of postoperative results like pain, recovery time,
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cosmetic and morbidity. Despite of these facts,
patients undergoing laparoscopic cholecystectomy
experiences significant component of pain. This pain
can occur at shoulder region due to diaphragmatic
stretching or it can be felt in the abdomen. Abdominal
pain has two components, i.e. visceral pain which is
associated with dissection of gall bladder, injury to
nerve endings in peritoneum, release of inflammatory
mediators, irritation of peritoneum by blood, bile
spillage & CO2 and parietal pain which is associated
with injury at port sites.

Various treatment modalities are available for con-
trolling pain after laparoscopic cholecystectomy.
One of them is injection of local anesthetic intra-
peritoneally. Intraperitoneal injection of lignocaine,
bupivacaine, ropivacaine & levobupivacaine have
been used long for the treatment of postoperative
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pain following laparoscopic surgical & gynecologic
procedures.!

Szem, et al.2 carried double-blinded placebo-con-
trolled randomized, trial in New York, USA in May
1995 including 26 cases in bupivacaine group and 29
patients in placebo group (normal saline). Mean pain
score was statistically significantly lower (p<0.05)
at 0-6 hours postoperatively in bupivacaine group
3.4+0.5 than placebo group 4.7+0.5. After 6 hours,
the mean pain score was same for both the groups.

Papagiannopoulou, et al.® carried double-blind ran-
domized trial in Thessaloniki, Greece in December
2002. He assigned 57 patients into Levobupivacaine
group (n=19), Ropivacaine group (n=20) and
placebo group (n=18) with normal saline infusion
postoperatively. Mean pain score at 2 hours post-
operatively was significantly lower (p=<0.001) in
Levobupivacaine group 2.42+0.76 than in placebo
group 4.05+1.6. At 4 hours postoperatively mean
pain score was also significantly lower (p=<0.001)
in Levobupivacaine group 1.05+0.84 than in placebo
group 4.94+1.34. Mean pain score at 24 hours post-
operatively was also significantly lower (p=<0.001)
in Levobupivacaine group 0.57+0.76 than in placebo
group 2.33+0.68.

Das, et al.* from Mumbai, Maharashtra, India in a ran-
domized, prospective, double blinded study for the
period from January 2012 to December 2014, divided
90 patients into 3 groups with 30 patients in each
group and pain was assessed by numerical rating
scale (NRS). At interval 0-20 minutes, the difference
was not statistically significant (p>0.05) in mean
pain score between bupivacaine group and control
(normal saline) group. The mean NRS score at 2
hours was statistically lower (p<0.05) in bupivacaine
group (0.8) than control group (2.2). The mean pain
score at 8 hours was also statistically lower (p<0.05)
in bupivacaine group (5.0) than in control group (5.6).
At 12 hours, both bupivacaine and control groups
had mean NRS score >5 and both groups were given
IV analgesics with no statistical difference.

Vijayaraghavalu, et al.’ from Chennai, India in a
randomized, double-blind prospective study from
June 2020 to December 2020 found that mean pain
score in bupivacaine group was 1.56 at zero hour,
1.99 at 2 hours, 2.11 at 4 hours, 2.45 at 6 hours, 3.36
at 12 hours, and 3.53 at 24 hours, while it was 3.46
at zero hour, 3.83 at 2 hours, 3.90 at 4 hours, 4.22
at 6 hours, 4.32 at 12 hours, and 4.38 at 24 hours in
normal saline group. At zero, 2, 4, and 6 hours the
bupivacaine group had statistically significant lower
pain score as compared to normal saline group. At
12 and 24 hours, the mean VAS score was same in
the two groups.

1.2 Research Problems (RPs) & Knowledge
Gaps (KGs): Unawareness about the difference
between the mean postoperative pain score using

intraperitoneal local anesthetic bupivacaine vs.
placebo after laparoscopic cholecystectomy at 1, 6,
12, 18 and 24 hours respectively were our five RPs.
Unavailability of data about these problems were
our five KGs.

1.3 Research Questions (RQs 1-5): What is the dif-
ference between the mean postoperative pain score
using intraperitoneal local anesthetic bupivacaine vs.
placebo after laparoscopic cholecystectomy at 1, 6,
12, 18 and 24 hours respectively?

1.4 Research Objectives (ROs 1-5): To compare
the postoperative pain score using intraperitoneal
local anesthetic bupivacaine versus placebo after
laparoscopic cholecystectomy at 1, 6, 12, 18 and
24 hours respectively.

1.5 Research (Null) Hypotheses

H,,: Mean postoperative pain score using intraperito-
neal local anesthetic bupivacaine is same as placebo
after laparoscopic cholecystectomy at 1 hour.

H,,: Mean postoperative pain score using intraperito-
neal local anesthetic bupivacaine is same as placebo
after laparoscopic cholecystectomy at 6 hours.

H,,: Mean postoperative pain score using intraperito-
neal local anesthetic bupivacaine is same as placebo
after laparoscopic cholecystectomy at 12 hours.

H,,: Mean postoperative pain score using intraperito-
neal local anesthetic bupivacaine is same as placebo
after laparoscopic cholecystectomy at 18 hours.

H,,: Mean postoperative pain score using intraperito-
neal local anesthetic bupivacaine is same as placebo
after laparoscopic cholecystectomy at 24 hours.

1.6 Significance: This study will provide us import-
ant data about the efficacy of these two drugs. It will
guide and help the surgeons and gynecologists that
which drug provides better pain relief in laparoscopic
cholecystectomy and other procedures involving
peritoneal cavity.

2. MATERIALS AND METHODS

2.1 Design, setting and duration: This randomized
control trial was carried out in the Department of
General Surgery, Indus Hospital Karachi, Pakistan
from July 10, 2020 to January 9, 2021. The project
was started after approval from the Indus Hospital
Ethical Committee. Also informed consent was re-
ceived from all the patients before inclusion.

2.2 Sampling and randomization: All adult patients
with age 18-65 years and candidates for laparoscopic
cholecystectomy were eligible. Patients having se-
vere renal, cardiovascular, hematologic or hepatic
diseases, those with pre-existing psychiatric illness
or neurologic diseases or having history of alcohol
or drug abuse were not eligible. Sixty cases were
allocated randomly by toss to experimental (bupi-
vacaine) and placebo (normal saline) groups; 30
patients to each group.
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2.3 Procedure, intervention and follow up: All pa-
tients were trained on Visual Analogue Scale (VAS).
All cases were operated under general anesthesia
using propofol 2mg/kg with 1% isoflurane, with
intermittent doses of muscle relaxant. At the end of
surgery, 20 ml bupivacaine 0.5% in the experimental
group and 20 ml normal saline in the placebo group
were administered under direct vision into the sub-di-
aphragmatic space in the gall bladder fossa. Patients
were monitored hourly for 3 hours by ECG, SpO, &
blood pressure. Patients in both groups were given
two tablets paracetamol orally at 1 hour postopera-
tively and then three times per day. In bupivacaine
group no rescue analgesia was required, while eight
patients in the placebo group were given rescue
analgesia as inj. tramadol 2mg/kg I/V. Postoperative
pain was measured at 1, 6, 12, 18 and 24 hours by
a doctor on duty and a trained nurse.

2.4 Data collection instrument and plan: Pain
was measured on 11-points (0-10) Visual Analogue
Scale®’” (VAS); zero means no pain and 10 means
maximum imaginable pain. VAS is 10-cm long
strip pasted on the patent’s chart. At each point in
24-hours follow up, separate strip was used. Sex
(men & women), age groups (up to 40 years & >
40 years) and age in years were three matching
variables, while postoperative painat 1, 6, 12, 18 and
24 hours were five research variables. Data for sex
and age groups was measured on nominal scale,
while for five research variables it was measured on
interval (numeric) scale.

2.5 Data analysis plan: Sex and age groups were
analyzed by count and percentage. The five research
variables were analyzed by mean, SD, minimum,
maximum & range, with 95% CI. All the five hypoth-
eses were tested through independent samples

t-test.®9 using IBM SPSS Statistics v. 22 at alpha .05.1°

3. RESULTS

3.1 Sample description: Thirty patients in exper-
imental group included 5 (16.67%) men and 25
women (83.33%), while 30 patients in placebo group
included 3 (10%) men and 27 women (90%); almost
with same proportion.

Experimental group included 14 (46.67%) patients in
age group 19-40 years and 16 (53.33%) in age group
41-65 years, while the placebo group also included
14 (46.67%) patients in age group 19-40 years and
16 (53.33%) in age group 41-65 years; having equal
proportion.

The mean age was 41.47+11.467 (19-65, range 46,
95%Cl 37.18-45.75) years in experimental group,
while it was 41.27+9.599 (21-58, range 37, 95%ClI
37.68-44.85) years in placebo group; both closely
similar.

Based on ASA status, the experimental group in-
cluded 24 (80%) patients in ASA-l and 6 (20%) in
ASA-Il, while the placebo group included 22 (73.33%)
patients in ASA-l and 8 (26.67%) in ASA-Il; having
almost similar proportion.

3.2 Descriptive statistics & estimation of param-
eters: Mean pain score was similar in experimental
(bupivacaine) and placebo (normal saline) groups at
1,6, 12, 18 and 24 hours as their confidence intervals
are overlapping. (Table 3.2)

3.3 Testing of hypotheses

3.3.1 H,,: H,, could not be rejected, showing that the
mean postoperative pain scores using intraperitoneal
bupivacaine vs. placebo 1 hour after laparoscopic
cholecystectomy were statistically not different.
(Table 3.3.1)

Table 3.2: Postoperative pain score using intraperitoneal bupivacaine and placebo after laparoscopic
cholecystectomy

Sample Statistics 95% Cl of Mean
Variables Groups
Mean Min. Max. | Range SD Lower Upper
Pain score at | Experimental (n=30) 3.63 1 7 6 1.790 3.00 4.30
1 hour
Placebo (n=30) 3.87 1 8 7 1.871 3.23 4.54
Pain score at | Experimental (n=30) 3.87 1 7 6 1.279 3.41 4.35
6 hours
Placebo (n=30) 4.10 1 7 6 1.348 3.62 4.58
Pain score at | Experimental (n=30) 3.53 2 8 6 1.525 3.00 413
12 hours
Placebo (n=30) 3.37 1 5 4 0.964 3.03 4.72
Pain score at | Experimental (n=30) 2.50 1 4 3 0.861 2.21 2.82
18 hours
Placebo (n=30) 2.77 1 5 4 1.006 2.41 3.12
Pain score at | Experimental (n=30) 1.80 0 4 4 0.997 1.45 2.14
24 hours
Placebo (n=30) 2.00 0 4 4 0.947 1.66 2.34
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3.3.2H,: H ,could not be rejected, showing that the
mean postoperative pain scores using intraperitoneal
bupivacaine vs. placebo 6 hour after laparoscopic
cholecystectomy were statistically not different.

(Table 3.3.2)

3.3.3 H,,: H ,could not be rejected, showing that the
mean postoperative pain scores using intraperitoneal
bupivacaine vs. placebo 12 hour after laparoscopic
cholecystectomy were statistically not different.

(Table 3.3.3)

3.3.4H,,: H could not be rejected, showing that the
mean postoperative pain scores using intraperitoneal
bupivacaine vs. placebo 18 hour after laparoscopic
cholecystectomy were statistically not different.

(Table 3.3.4)

3.3.5 H,,: H ,could not be rejected, showing that the
mean postoperative pain scores using intraperitoneal
bupivacaine vs. placebo 24 hour after laparoscopic
cholecystectomy were statistically not different.

(Table 3.3.5)

Table 3.3.1: Postoperative pain score using intraperitoneal bupivacaine vs. placebo 1 hour after
laparoscopic cholecystectomy

i 95%Cl of difference R
Groups Mean SD Dm:qf::: of > tvalue | d.f. (g_,z/;i:gg)
Lower Upper
Experimental (n=30) 3.63 1.790
-.233 -1.180 713 -.494 58 .623
Placebo (n=30) 3.87 1.871

Table 3.3.2: Postoperative pain score using intraperitoneal bupivacaine vs. placebo 6 hour after
laparoscopic cholecystectomy

95%Cl of difference

Difference of p-value
Groups Mean SD means tvalue | d.f. (2-tailed)
Lower Upper
Experimental (n=30) 3.87 1.279
-.233 -913 446 -.688 58 494
Placebo (n=30) 410 1.348

Table 3.3.3: Postoperative pain score using intraperitoneal bupivacaine vs. placebo 12 hour after
laparoscopic cholecystectomy

95%Cl of difference

Difference of p-value
Groups Mean SD means tvalue | d.f. (2-tailed)
Lower Upper
Experimental (n=30) 3.53 1.525
167 -.493 .826 .506 58 .615
Placebo (n=30) 3.37 0.964

Table 3.3.4: Postoperative pain score using intraperitoneal bupivacaine vs. placebo 18 hour after
laparoscopic cholecystectomy

i 95%Cl of difference -
Groups Mean SD Difference of i tvalue | d.f. P vqlue
means (2-tailed)
Lower Upper
Experimental (n=30) 2.50 0.861
-.267 -.751 217 -1.103 | 58 275
Placebo (n=30) 2.77 1.006

Table 3.3.5: Postoperative p

ain score using intrape
laparoscopic chol

ecystectomy

ritoneal bupivacaine vs. place

bo 24 hour after

95%Cl of difference

Groups Mean sp | Difference of tvalue | d.f. p-value
means (2-tailed)
Lower Upper
Experimental (n=30) 1.80 0.997
-.200 -.702 .302 - 797 58 429
Placebo (n=30) 2.00 0.947
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4. DISCUSSION

Laparoscopic cholecystectomy is widely accom-
plished, elective procedure. It has replaced open
cholecystectomy being a gold standard procedure.
Postoperative pain is relatively less in laparoscopic
cholecystectomy as compared to open surgery but
still it may cause significant amount of morbidity and
can cause delay in discharge of patients.'? Patients
frequently experience significant amount of pain post
operatively in laparoscopic cholecystectomy on the
day of surgery.

Normal saline intraperitoneal infiltration postopera-
tively causes reduction in visceral and referred pains
by diluting inflammatory markers. It also replaces gas
above the liver and it reduces space between the
liver and diaphragm; whereas bupivacaine is a highly
potent and longer acting local anesthetic.' Intraper-
itoneal injection of local anesthetic agents alone or
with opioids in combination helps in the reduction of
postoperative pain and analgesics consumption fol-
lowing laparoscopic cholecystectomy.'*' In a recent
study conducted in Turkey and Poland, the effects
of analgesia along with intraperitoneal instillation of
bupivacaine in pain relieving is more pronounced.'¢"

H,,: In our study, the mean pain score was similar
(p=.623) in experimental (3.63=1.790) and placebo
groups (3.87+1.871) at 1 hour. Similarly, Das, et al.*
from Mumbai, India found that at 0-20 minutes, the
difference in mean pain score was not statistically
different (p-value>0.05) between the bupivacaine
and control (normal saline) groups.

Opposite findings are shown by the following three
studies at 2 hours period. Vijayaraghavalu, et al.®
from Chennai, India reported that the mean pain
score was less (p=0.04) in bupivacaine (1.99+0.92)
than placebo group (3.83+1.39) at 2 hours. Das, et
al.* from Mumbai, India found that mean NRS score
at 2 hours was significantly lower (p-value<0.05) in
bupivacaine than control group (0.8 vs. 2.2). Papagi-
annopoulou, et al.® from Thessaloniki, Greece found
that Mean pain score at 2 hours postoperatively was
significantly lower (p-value<0.001) in Lev group
2.42+0.76 than in placebo group 4.05+1.6.

H,,: In our study, the mean pain score was similar
(p=.494) in experimental (3.87=1.279) and placebo
groups (4.10=1.348) at 6 hours. Opposite findings
are given by Vijayaraghavalu, et al.’ from Chennai,
India who reported that the mean pain score was less
(p=0.04) in bupivacaine (2.45+1.11) than placebo
group (4.22+1.26) at 6 hours. Likewise, Szem, et
al.2from New York, USA found that mean pain score
was significantly lower (p-value<0.05) at 0-6 hours
postoperatively in bupivacaine group 3.4=0.5 than
placebo group 4.7+0.5.

H,,: In our study, the mean pain score was similar
(p=.615) in experimental (3.53=1.525) and placebo
groups (3.37+0.964) at 12 hours. In line to our study,

Vijayaraghavalu, et al.5 from Chennai, India reported
that the mean pain score was similar (p=.1) in bupiv-
acaine (3.36+1.18) and placebo groups (4.32+1.14)
at 12 hours. Likewise, Das, et al.* from Mumbai,
India found that at 12 hours both bupivacaine and
control groups had mean NRS score >5 and both
groups were given |V analgesics with no significant
difference between the two groups. Likewise, Szem,
et al.2 from New York, USA found that after 6 hours,
the mean pain score was same in both the groups.

H,,: In our study, the mean pain score was similar
(p=.275) in experimental (2.50=0.861) and placebo
groups (2.77+1.006) at 18 hours. No study from liter-
ature was retrieved having same or different results.

H,: In our study, the mean pain score was similar
(p=.429) in experimental (1.80=0.997) and placebo
groups (2.00+0.947) at 24 hours. Similarly, Vijayara-
ghavalu, et al.5 from Chennai, India reported that the
mean pain score was similar (p=.7) in bupivacaine
(8.53%=1.04) and placebo groups (4.38+1.17) at 24
hours. In contrary, Papagiannopoulou, et al.® from
Thessaloniki, Greece found that mean pain score
at 24 hours postoperatively was significantly lower
(p-value<0.001) in Lev group 0.57+0.76 than in
placebo group 2.33+0.68.

CONCLUSION

In our study, Mean postoperative pain scores using
intraperitoneal local anesthetic bupivacaine versus
placebo after laparoscopic cholecystectomy at 1, 6,
12, 18 and 24 hours respectively were similar.
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