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Abstract

Introduction: Laparoscopic Cholecystectomy is established as the standard treatment in cases of
symptomatic cholelithiasis and chronic cholecystitis. Adequate postoperative pain management
has favorable outcomes for the patients. Port site and intraperitoneal instillation of local
anesthetics have shown good results. The aim of this study was to compare the analgesic effects
of bupivacaine and ropivacaine in postoperative pain relief following laparoscopic cholecystectomy.

Methods: An observational study was conducted among 60 patients who underwent elective
Laparoscopic Cholecystectomy in a tertiary care hospital from August 2020 to January 2021,
following ethical approval from the Institutional Review Board (IRB Ref No. 449/2077/78). The
patients received intraincisional (10 ml) and intraperitoneal (10 ml) infiltration of 25% bupivacaine
or 25% ropivacaine. The pain was evaluated via a 100 mm Visual Analogue Scale. Statistical analysis
was performed using independent sample t-test, Mann-Whitney U test, and Chi-square test and
analyzed using the Statistical Package for the Social Sciences version 23. Point estimate at 95%
Confidence Interval was calculated along with frequency and percentages for binary data and
mean and standard deviation for continuous data.

Results: The mean duration of surgery was 90.58+10.67 minutes. Out of total patients, the
ropivacaine group had significantly lower Visual Analogue Scale at 1 hour and 6 hours compared
to the bupivacaine group (p= 0.028 and p= 0.007, respectively). The ropivacaine group had a
significantly longer mean time to first rescue analgesia (203+40.52 minutes) than bupivacaine
group (141.50£43.80 minutes) (p= 0.001). The total amount of pethidine consumption after 24 hours
was significantly less in ropivacaine group (30 mg) than bupivacaine group (70 mg; p <0.001).

Conclusions: Ropivacaine provided superior analgesia with lower pain scores, prolonged analgesic
duration, and reduced opioid requirements following cholecystectomy compared to bupivacaine,
while both agents were relatively safe.
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Introduction

Laparoscopic cholecystectomy (LC) is the current
gold standard procedure for the treatment of gall-
bladder lesions. Pain in the early postoperative phase
isacommon complaint after LC, even though it is less
than in the open procedure. Pain related to LC can
be categorized into incisional pain, visceral pain, and
neck and shoulder tip pain resulting from stretching
of the abdominal wall and diaphragm, tissue trauma,
intra-abdominal pH change, inflammatory mediators
release, and retention of the CO, gas in the peritoneal
cavity.2®

No consensus has been reached regarding effective
postoperative pain relief for patients who have
undergone LC.* Studies evaluating different
techniques of local anesthetic delivery, including
periportal infiltration, diaphragmatic irrigation,
instillation into the sub-diaphragmatic area, or
diffuse instillation, have shown conflicting results to
date.® Moreover, information on these agents given in
a combination of intraincisional and intraperitoneal
infiltration of the LA is limited in Nepalese population.

The objective of the study was to compare the
analgesic potency of bupivacaine and ropivacaine
in postoperative pain relief following laparoscopic
cholecystectomy.

Methods

A prospective observational study was conducted in
Bir Hospital, NAMS, Kathmandu, from August 2020
till January 2021, following ethical approval from the
Institutional Review Board (IRB Ref No. 449/2077/78).
Informed written consent was taken from the
patients.

Patients in the age group between 18 and 60 years
who had to undergo elective cholecystectomy
and who gave informed written consent were
included in the study. Patients requiring conversion
to open technique, having choledocholithiasis,
empyema or mucocele of the gall bladder, allergy
to bupivacaine and ropivacaine and patients with
immunosuppressive conditions such as acquired
immunodeficiency syndrome, autoimmune disorders
and transplant recipients were excluded.

For sample size calculation, we used data from the
study done by Nupur C et al.®* We used the formula n=
(Za/2+ZB)? x 2 x 62 / d2, where Za/2; critical value of
the normal distribution at a/2, ZB; the critical value
of the Normal distribution at B, 02; the population
variance, d is the anticipated difference in the pain
score (25%). This resulted in a sample size of 28. We
have included 30 patients in each group. To reduce

selection bias, all patients who were eligible and
within the inclusion criteria in the study period were
recruited in a consecutive manner.

The patients received intraperitoneal instillation of
10 ml of 0.25% bupivacaine (25 mg) or 10 ml 0.25%
ropivacaine (25 mg) in the bed of diaphragm and
gall bladder area. The surgical wound was infiltrated
with 10 ml of 0.25% bupivacaine (25 mg) or 0.25%
ropivacaine (25 mg) before closure of the ports. A
total dose of 50 mg was given in each group, with
half by intraperitoneal instillation and half by port-
site infiltration.

Visual Analog Scale with 100 mm lines was used.
The VAS had two anchor points; ‘O mm’: “No pain”
and ‘100 mm’: “Worst possible pain” The distance in
millimeters (mm) was divided by 10 to convert the
data into centimeters (cm). For example, a mark at 32
mm corresponded to 3.2 cm, and was recorded as a
VAS score of 3.2. Thus, the collected VAS score data
was continuous. The VAS rating score was used to
measure the level of post-operative pain by Nursing
staff & resident Doctor at around 1 hour, 6 hours &
24 hours post-surgery. When the patient reported
pain (VAS 24), rescue analgesia (IV Pethidine 0.5 mg/
kg) was administered. Both groups had comparable
postoperative analgesics, ketorolac injection 30 mg
every 8 hours, paracetamol injection 1g (one every
8 hours post-surgery) and Rescue Analgesia in the
form of pethidine (0.5 mg/kg) injection intravenous,
during the study period.

Bupivacaine is known to be more cardiotoxic than
ropivacaine, hence we also included the blood
pressure readings at 1, 6, and 24 hours to compare
the cardiovascular safety profile of these two drugs.

Data collected were transferred and analyzed using
Microsoft. Excel 2010 and Statistical Package for
the Social Sciences version 23. The Shapiro-Wilk
test was used to test the normality of the data. The
independent samples t-test, Mann-Whitney U test,
and Chi-square (x?) test (as appropriate) were used
to analyze the data. Data were summarized using
mean * standard deviation or median (interquartile
range) for continuous variables and frequency and
percentages for categorical variables. Statistically
significant p-values were set at <0.05.

Results

The total number of patients included in this study
was 60, who fulfilled inclusion criteria. There were an
equal number of patients in each group (n= 30). All
enrolled patients completed the study. There were
no statistically significant differences between the
two groups with regards to mean age, sex, duration
of surgery, weight of the patient or ASA distribution.
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Table 1: Demographic profile and duration of surgery.

Variables Bupivacaine Ropivacaine
(Mean*SD) (Mean*SD)

Age (years) 35+9.27 37.80%9.32 0.240
Weight (kg) 65.90+9.03 6716+8.35 0.250
Height (cm) 146.96+9.86 144.70%+11.35 0.240
Duration of Surgery (minutes) 90.12+11.03 91.04+10.20 0.559
T - I
n(%) n(%)
Male 7(23.30) 9(30) 0.559
Female 23(76.70) 21(70) 0.519
ASA (American society of Anesthesiologist) | 25(83.30) 23(76.70) 0.570
Il 5(16.70) 7(23.30) 0.410
The blood pressures (diastolic/systolic) recordings Histogram
were lower in patients in ropivacaine group than in . _ | e ophee
bupivacaine group, however the differences were S e

statistically insignificant, pointing out there were no
cardiovascular safety issues.

Median VAS Score at 1 and 6 hours was lesser in
Ropivacaine group and was statistically significant
(Table 2).

Frequency

Table 2: VAS score at different time intervals.

VAS (hours) Bupivacaine | Ropivacaine
(n= 30) (n= 30) 15000 20000 250.00 300.00
(mean + SD) (mean t SD) Time of first rescue analgesia
1 hour 412+1.84 3.18+1.38 0.028 : ] —
- . . Figure 2: Time of first rescue analgesia in
6 hours 5.20+1.49 4.28+1.07 0.007 ropivacaine.
24 hours 3.30+1.08 312+0.79 0.462

Patients in the bupivacaine group had higher
The mean time to first dose of analgesic in the numerical requirements for pethidine and the
bupivacaine group was 141.50£43.80 minutes while median total pethidine requirement for the first 24
that of the ropivacaine group was 203+40.52 minutes, hours (Table 3).
(p value= 0.001) (Figure 1,2).

Table 3: Total pethidine consumption.

Variables Bupivacaine | Ropivacaine
o (n= 30) (o))

Histogram

Group= Bupivacaine

Number of 24(80) 14(46.70) 0.007
. patients
. receiving (95% ClI: (95% ClI:
5 pethidine in 24 65.70%- 28.80%-
i [ hours n(%) 94.30%) 64.50%)
Total pethidine 70 (60-85) 30 (30-35) 0.000
: consumption
in the first 24

, hours (mg)
Time of firstrescue analgesia Shoulder tip pain after surgery occurred in a higher
HELT s B e S TSR E SIS PR proportion  in the  bupivacaine group 24 (80%)
bupivacaine. compared to the ropivacaine group 11 (36.67%).
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Discussion

Post-operative pain following LC is a multifactorial
phenomenon, and the use of a multi-modal
approach for post-operative pain management has
been proposed. Injection of local analgesics into
the peritoneal cavity has recently been proven as a
valuable tool in the management of post-operative
pain in these patients. Out of 60 patients undergoing
elective laparoscopic cholecystectomy, demographic
variables were similar between the groups.

The mean duration of surgery was 90.58+10.67
minutes. In the other studies by Trondsen et al
and Porte the mean duration for Laparoscopic
Cholecystectomy was 100 and 120 minutes
respectively.”® Duration of surgery is dependent
upon multitude of factors. Shorter duration of
surgery results in lesser post-operative pain, one
of the reasons being a shorter duration of CO, gas
insufflation.

The VAS score readings were less at 1 and 6 hours in
the ropivacaine group compared to the bupivacaine
group, and the difference was statistically significant.
This was similar to the finding of Sharan et al. who
reported mean VAS score readings were lower in
the Ropivacaine group, which were also statistically
significant at 4, 6, and 8 hours.® The findings were
consistent with those of Rapolu et al. and Shivhare
et all®" We assumed that the effects of the local
anesthetic would wear after 6-8 hours post-surgery,
but this did not occur, and the pain scores did not
increase after 6 hours post-surgery. The primary
effect of bupivacaine and ropivacaine in this study,
thus appears to be the reduction of peak pain in the
first 6 hours post-surgery.

The time for first rescue analgesia (TSFA) between
the two groups was compared and was less in the
bupivacaine group in the present study. The results
were in concordance with the study done by Sharan
et al.® Also, the results were confirmed by Trikoupi et
al’2 The number of patients needing rescue analgesia
was less in ropivacaine group than bupivacaine group
in our study. The reading levels were similar, and
the difference was shown to be significant between
the two groups. The results were in concordance
with the results of a study done by Sharan et al.®
Kim et al. conducted a study between ropivacaine
and normal saline which revealed that ropivacaine
provides superior analgesia as compared to normal
saline™

The use of intraperitoneal instillation of 0.5%
bupivacaine, 0.75% ropivacaine or saline for
postoperative pain relief was assessed by Goldstein
A et al. who found that both local anesthetic
solutions provided significantly better pain relief,
and that ropivacaine was superior to bupivacaine

both in terms of analgesia and opioid sparing
effect! Some studies reported low efficacy of local
anesthetic instillation®® The reasons likely are use
of lower dosage and concentration, or because only
intraperitoneal instillation was used.

More prevalence of shoulder tip pain was observed
in the bupivacaine group than the ropivacaine
group. Another study conducted by Cha et al. also
found that there was a significant reduction of
postoperative shoulder tip pain in the group treated
with ropivacaine in the peritrocal and intraperitoneal
areal” Choi et al. found that intraperitoneal
LA provided some beneficial effects when the
patients were at rest with regards to postoperative
abdominal, visceral and shoulder pain® The long-
lasting analgesic effect seen with ropivacaine could
be due to its pharmacokinetics such as long-lasting
sensory blockade and lesser systemic toxicity. In
addition, ropivacaine has been documented to have
a lower cardiotoxicity than bupivacaine, potentially
explaining its superior analgesic and prolonged
postoperative pain control.

VAS scale cannot be used by patients with cognitive
difficulty. The VAS can be prone to errors and biases,
including end-aversion bias (reluctance to select
the ends of scale). We used a paper version of the
VAS. The electronic version of VAS is more accurate
and efficient than the paper version. The study was
conducted for a short period of time (6 months) and
included a small sample of 60 patients. The study
was non-blinded, non-randomized, and conducted
at a single center.

Conclusions

Ropivacaine  provided superior postoperative
analgesia, with lower pain scores, longer duration
of analgesia, and reduced opioid requirements
compared with bupivacaine. However both were
safe and effective for preemptive analgesia following
laparoscopic cholecystectomy.
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