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Abstract

Laparoscopic cholecystectomy, though associated with reduced postoperative
pain compared to open surgery, often necessitates effective pain management
for residual visceral and referred pain. This study aimed to evaluate the efficacy
of intraperitoneal instillation of 0.25% levobupivacaine in providing postoperative
analgesia, focusing on time to first analgesic request and pain control compared
to normal saline.

Methods: A prospective,randomised, double-blind controlled trial was conducted
involving 58 adult patients undergoing elective laparoscopic cholecystectomy.
Participants were randomised to receive either 30 mL of 0.25% levobupivacaine
(Group A) or 30 mL of normal saline (Group B) intraperitoneally at the end of the
surgery. Pain scores were assessed using the Visual Analogue Scale (VAS) in different
positions at predetermined intervals. Primary and secondary outcomes were time
to first analgesic request and total number of analgesic doses used in the first 24
hours, respectively. Data were analysed with SPSS software (ver. 23), and p - value <
0.05 was considered significant.

Results: The time to first analgesic request was significantly longer in Group A
(Median: 240.0 mins, IQR: 153.8) compared to Group B (Median: 135.0 mins, IQR: 138.8;
p=0.025).VAS scores during coughing were significantly lower in the levobupivacaine
group at 0 minutes, 15 minutes, 30 minutes, 1 hour, and 2 hours postoperatively
(p < 0.05). Total number of analgesic doses used in the first 24 hours was lower in
Group A, though not statistically significant.

Conclusion: Intraperitoneal 0.25% levobupivacaine demonstrates significant
efficacy in reducing postoperative pain following laparoscopic cholecystectomy,
making it a valuable tool in multimodal analgesia strategies aimed at improving
recovery experiences for patients undergoing this commmon surgical procedure.
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Introduction

Laparoscopic cholecystectomy is widely preferred over
open cholecystectomy due to reduced postoperative pain,
faster recovery, and shorter hospital stays [1]. However, pain
following laparoscopic procedures, particularly visceral and
referred pain, can still be significant, necessitating effective
pain management strategies [2]. Intraperitoneal instillation
of local anaesthetics has been explored to mitigate these
pain components, potentially improving patient outcomes
by reducing the need for systemic analgesics and their
associated adverse effects [3].

Levobupivacaine, the S-enantiomer of bupivacaine, offers a
safer pharmacological profile with lower risks of cardiotoxicity
and neurotoxicity. Its efficacy in providing postoperative
analgesia through intraperitoneal administration has been
demonstrated in various clinical settings but warrants further
investigation in the context of laparoscopic cholecystectomy

[4].

Despite existing evidence supporting the use of local
anaesthetics for postoperative pain relief, there remains
a paucity of data on the specific effects of intraperitoneal
levobupivacaine in laparoscopic cholecystectomy. This study
intends to bridge this knowledge gap by assessing its efficacy
compared to a placebo, focusing on pain control and time to
firstanalgesicrequest. The studyaimed to evaluate the efficacy
of intraperitoneal 0.25% levobupivacaine for postoperative
analgesia following laparoscopic cholecystectomy.

Materials and methods

This was a prospective, randomised, double-blind
controlled trial conducted over a period of seven months
(August 2019 to February 2020) in the Department of
Anaesthesiology and Pain Medicine at a Tertiary Care
Hospital. A sample size of 23 per group was calculated from
a pilot study, based on standard deviations of 2 and 1.4 with
a mean difference of 2.5 in group A (levobupivacaine) and
group B (normal saline), respectively, using time for first
request of analgesia as the primary outcome to achieve 99%
power at a 1% significance level. To account for a 20% non-
participation rate, 28 participants per group were enrolled.
The study population included adult patients aged 18 to 60
years who were scheduled to undergo elective laparoscopic
cholecystectomy and classified as American Society of
Anaesthesiologists (ASA) physical status I or II. Participants
were excluded if they declined participation, had a known
allergy to local anaesthetics, presented with severe cardiac,
pulmonary, or neurological disease, weighed less than 50
kg, required conversion to open cholecystectomy during
the procedure, or received placement of an abdominal drain
during surgery.

Following approval from the Institutional Ethics
Committee (Approval No. IEC/19/JUN/151/28), the study
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was registered in the Clinical Trials Registry of India
(CTRI/2019/08/020837). After obtaining written informed
consent, Participants were randomised into two groups
(Group A: 0.25% levobupivacaine; Group B: normal saline)
using computer-generated random numbers. Allocation
was concealed using sequentially numbered, opaque, sealed
envelopes prepared by an anaesthesiologist not involved in
patient recruitment or outcome assessment. Study solutions
were prepared by an anaesthesiologist not involved in the
study to ensure blinding of both participants and investigators.

Patients underwent standard monitoring, including
continuous electrocardiography, noninvasive blood pressure
(systolic, diastolic and mean arterial pressure), and pulse
oximetry, and baseline vital signs were recorded before
anaesthesia induction, with fentanyl, propofol, and vecuronium,
followed by tracheal intubation. Anaesthesia was maintained
with air, oxygen, sevoflurane, and intermittent vecuronium,
with ventilation adjusted for normocapnia. A nasogastric tube
was inserted. Hypotension and bradycardia were managed
with appropriate medications. Patients were positioned in
reverse Trendelenburg with left tilt, and intraabdominal
pressure was maintained at 12-14 mmHg during laparoscopy.
At the end of the surgery, before trocar removal, 30 mL of the
study solution was instilled intraperitoneally. Group A received
0.25% levobupivacaine, and Group B received normal saline.
The solution was administered to the upper liver surface, right
subdiaphragmatic space, gallbladder bed, and hepatoduodenal
ligament by trained surgeons under the supervision of the
principal investigator.

The time elapsed until the first postoperative analgesic
request was documented. Further pain assessment via Visual
Analogue Scale (VAS) scores, measured in supine, sitting,
and coughing positions at specified time points, and the total
number of analgesic doses used in the first 24 postoperative
hours were recorded.

The collected data were analysed using IBM SPSS (version
23.0). Continuous variables were assessed for normality
using the Shapiro-Wilk test. Normally distributed continuous
variables are presented as mean (standard deviation) and
were compared between groups using the unpaired t-test.
Non-normally distributed continuous variables, including
VASscores, are presented as median (interquartile range) and
were compared using the Mann-Whitney U test. Categorical
variables are expressed as frequencies and percentages and
were compared using the Chi-square test. A p - value < 0.05
was considered statistically significant.

Results

A total of 65 patients were assessed for eligibility. Seven
patients were excluded due to not meeting inclusion criteria
(n = 5) or declining participation (n = 2). Fifty-eight patients
wererandomised equally into two groups (Group A: 29; Group
B: 29). Two participants were excluded due to conversion of
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the laparoscopic procedure to an open procedure; the rest
all other participants completed the study, and no follow-up
data were lost (Figure 1).

Baseline characteristics

Baseline demographic and clinical characteristics,
including age, gender, and ASA status, were comparable
between the two groups, with no statistically significant
differences observed (Table 1). Also, the mean (SD) weight of
the Group A and Group B patients was found to be 67.7 + 7.1
and_67.7 + 6.9, respectively.

Time for 1st request of Analgesia

The mediantime to firstanalgesicrequest was significantly
longer in Group A (Median: 240.0 mins, IQR: 153.8) compared
to Group B (Median: 135.0 mins, IQR: 138.8; Mann-Whitney
p =0.025).

VAS scores

Group A demonstrated significantly lower VAS scores
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Figure 1: Study participant flow

Table 1: Baseline characteristics of the study population.

Group

Total

Characteristics p - value
Group-An(%) | Group-Bn(%) n(%)
Age
Up to 20 years 0 1(3.6) 1(1.8)
21-30 years 4(14.3) 6(21.4) 10 (17.9)
31-40 years 10 (35.7) 6(21.4) 16 (28.6) 0.387
41-50 years 9(32.1) 6(21.4) 15 (26.8)
51-60 years 5(17.9) 9(32.1) 25 (56)
Gender
Male 11 (39.3) 11 (39.3) 22 (39.3) 1
Female 17 (60.7) 17 (60.7) 34 (60.7)
ASA
I 17 (60.7) 17 (60.7) 34 (60.7) 1
1l 11 (39.3) 11 (39.3) 22 (39.3)
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during coughing at 0 minutes (p = 0.0044), 15 minutes (p =
0.0115), 30 minutes (p = 0.0005), 1 hour (p = 0.0042), and
2 hours (p = 0.00440) compared to Group B. No significant
differences were noted in supine or sitting positions.

Analgesic usage

Total analgesic doses did not differ significantly between
Group A (Median: 2.0, IQR: 0.0) and Group B (Median: 2.0,
IQR: 1.0; Mann-Whitney p = 0.198).

Discussion

Gas insufflation and elevated intraperitoneal pressure
promote peritoneal inflammation and neuronal rupture in
laparoscopic procedures, with a linear connection between
abdominal compliance and the degree of postoperative pain

[5].

The immediate postoperative pain following laparoscopy
can be attributed to multiple factors, including abdominal
wall trauma, distension, and abdominal and diaphragmatic
irritation as a result of pneumoperitoneum using CO, [6].

Levobupivacaine exerts its local anaesthetic effect
by inhibiting sodium channels in nerve fibres, thereby
inhibiting the transmission of pain signals from the surgical
site to the central nervous system. This nerve blockade also
contributes to a reduction in the inflammatory response
triggered by surgical trauma. Intraperitoneal administration
of levobupivacaine offers prolonged analgesia compared
to other administration routes. Furthermore, this method
minimises systemic absorption of the drug, thus reducing the
potential for systemic side effects [7].

The study demonstrated the efficacy of intraperitoneal
instillation of 0.25% levobupivacaine in providing
postoperative analgesia for laparoscopic cholecystectomy.
Patients in the levobupivacaine group (Median: 240.0 mins,
IQR: 153.8) had experienced a significantly longer time to
the first analgesic request compared to the control group
(Median: 135.0 mins, IQR: 138.8). These findings can be
supported by the existing observations of Butala, et al. [8],
where women undergoing laparoscopy for gynaecology
procedures instilled intraperitoneal levobupivacaine with
morphine, which resulted in significantly delayed time before
the first rescue analgesia and lowered overall consumption of
analgesia in 24 hours postoperatively. Further, Shukla, et al.
[9] demonstrated that the time to first request analgesia
in bupivacaine-administered patients was 55 * 18 min,
which can be attributed to site-specific levobupivacaine
instillation, intermittent boluses of fentanyl every hour,
and paracetamol before extubation. In the study conducted
by Putta, et al, the time to first request analgesia following
the surgery among the patients who received 30 ml of 0.5%
Bupivacaine intraoperatively was 337.5 + 97.5 minutes [10].
Similarly, findings of Das, et al. showed that the duration
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of analgesia was 13.47 = 1.38 hours in Group R (35 ml of
0.375% ropivacaine), 7.93 + 1.44 hours in Group B (35 ml
of 0.25% bupivacaine) and this longer duration of analgesia
can be because higher volumes of local anaesthetics were
used and intravenous paracetamol and diclofenac were given
intraoperatively [11].

In our study, patients who received levobupivacaine
demonstrated significantly lower VAS scores during coughing
at 0 minutes, 15 minutes, 30 minutes, 1 hour, and 2 hours.
Cunningham et al had compared the post-laparoscopic pain
with intraperitoneal instillation of levobupivacaine and 0.9%
sodium chloride, where the levobupivacaine group showed a
significant reduction in pain till 8 hours [4].

In contrast to our findings, a study conducted by El-
Labban, et al. showed that intra-incisional infiltration of
levobupivacaine is more effective than the intraperitoneal
route in the management of postoperative pain and VAS score
in the group thatreceived an intra-incisional levobupivacaine.
This variation could be due to site-specific infiltration of
levobupivacaine given by two trained surgeons in our study
[12].

However, in the study conducted by Louizos, et al. [13], the
patients who received intraperitoneal instillation and local
infiltration of 20 mL 0.25% levobupivacaine each had higher
VAS scores when compared to our study during coughing
at 30 min, 4 hrs and 24 hrs after the procedure, whereas at
12 hrs after the procedure, the VAS score was lower when
compared to our study. Further, on comparing with the VAS
scores of the Bupivacaine group in a study by Shukla, et al.
[9], at 30 mins, 1 hour, 2 hours and 4 hours, these scores were
notably higher when compared to the levobupivacaine group
in our study. In the study conducted by Pasqualucci, et al.
[14], the VAS scores in patients who received saline before
dissection and bupivacaine after dissection at various time
intervals were higher than in our study. These discrepancies
can be attributed to the application of multimodal analgesia
to avoid adverse effects of individual drugs in our study.
Furthermore, Kucuk, et al. demonstrated that intraperitoneal
instillation of ropivacaine at the end of laparoscopic
cholecystectomy significantly reduced postoperative pain in
comparison to bupivacaine, but no significant variations were
observed between the groups in the analgesia, as assessed by
VAS scores at rest, on coughing and during mobilization [15].
Also in our study, total analgesic usage in 24 hours was lower
in the Levobupivacaine group in comparison with the control
group, but it was not statistically significant.

Further, Jain N et al had shown that addition of adjuvants
such as clonidine to levobupivacaine prolongs the duration
of analgesia and decreases overall opioid consumption
postoperatively, highlighting a synergistic effect that may
improve patient outcomes [16].
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The safety profile of intraperitoneal levobupivacaine is
favourable. Studies report minimal side effects and
complications associated with its use, making it a viable option
for postoperative analgesia following laparoscopic procedures
[17].

A robust prospective, randomised controlled trial design
ensures a high level of evidence, which is further enhanced by
blinded intervention, eliminating the potential observer and
participant bias. Moreover, the comprehensive assessment
of pain in supine, sitting, and coughing positions provides a
detailed understanding of postoperative pain dynamics.

Limitations

The relatively small sample size and absence of
comparison with otherlocal anaesthetics, such asropivacaine,
or combinations with adjuvants limit the scope of the study.
Further, long-term outcomes such as length of hospital stay
and cost-effectiveness were not evaluated.

Conclusion

This study concludes that intraperitoneal instillation of
0.25% levobupivacaine effectively prolongs the time to the first
analgesic request and significantly reduces VAS scores during
critical postoperative periods, particularly during coughing.
The use of intraperitoneal levobupivacaine offers a simple
and effective strategy to enhance postoperative recovery in
laparoscopic cholecystectomy. Future studies should explore
the addition of adjuvants and their impact on long-term
outcomes such as hospital stay and cost-effectiveness.
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