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ABSTRACT

Background: Postoperative pain following laparoscopic
cholecystectomy remains a significant cause of discomfort and delayed
recovery despite the minimally invasive approach. Pre-incisional local
infiltration with long-acting local anesthetics such as levobupivacaine
has been proposed as an effective strategy for postoperative pain control
and opioid-sparing analgesia.
Objective: To evaluate the effect of pre-incisional local infiltration with
levobupivacaine on postoperative pain intensity, analgesic requirements,
and patient satisfaction following laparoscopic cholecystectomy.
Methods: This prospective, randomized, controlled study included 100
patients undergoing elective laparoscopic cholecystectomy. Participants
were divided into two equal groups: Group A received pre-incisional
infiltration with 0.25% levobupivacaine, while Group B (control)
received an equal volume of normal saline. Pain intensity was assessed
using the Visual Analogue Scale (VAS) at 2, 6, 12, and 24 hours
postoperatively. Total analgesic consumption and patient satisfaction
scores were also recorded and statistically analyzed using SPSS version
25.
Results: Patients in the levobupivacaine group demonstrated
significantly lower mean VAS scores at 2, 6, and 12 hours
postoperatively (p < 0.001). The total requirement for rescue analgesia
was markedly reduced compared with the control group (p < 0.01).
Patient satisfaction was notably higher among those receiving
levobupivacaine infiltrations, and no adverse events were reported.
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Introduction
Laparoscopic cholecystectomy (LC) has
revolutionized the surgical management of
symptomatic gallstone disease since its
introduction in the late 1980s. It has now
become the gold standard for cholelithiasis
due to its numerous advantages, including
smaller incisions, minimal blood loss, reduced
postoperative pain, shorter hospital stay, and
faster return to normal activities compared
with the traditional open approach [1,2].
Despite its minimally invasive nature,
postoperative pain remains a significant
clinical concern in the early postoperative
period and is one of the main reasons for
delayed ambulation and prolonged hospital
stay [3]. Pain following LC is multifactorial,
involving visceral, parietal, and referred
components resulting from tissue injury,
peritoneal distension, and diaphragmatic
irritation caused by residual carbon dioxide
[4,5].
Postoperative pain after LC typically peaks
within the first few hours and subsides within
24 to 48 hours; however, its intensity varies
depending on patient factors, surgical
technique, and the analgesic strategy
employed [6]. The main sources of pain
include the incisional (somatic) pain at trocar
sites, visceral pain from gallbladder bed
manipulation, and shoulder tip pain caused by
diaphragmatic stretching due to insufflation
[7]. Managing this pain is critical for
optimizing patient comfort, facilitating early
mobilization, and preventing complications
such as atelectasis, deep vein thrombosis, or
delayed wound healing [8].
Traditionally, opioids have been the
cornerstone of postoperative analgesia.

However, opioid-related adverse effects such
as nausea, vomiting, respiratory depression,
and delayed recovery have led to an increased
interest in opioid-sparing or multimodal
analgesia strategies [9]. Multimodal analgesia
combines drugs and techniques acting on
different pain pathways to achieve synergistic
effects with fewer side effects [10]. Among
these strategies, local anesthetic infiltration at
incision sites has gained attention as a simple,
cost-effective, and safe technique for
postoperative pain control after laparoscopic
procedures [11,12].
Local anesthetic infiltration can be performed
either pre-incisionally or post-closure. The
concept of preemptive analgesia, introduced
by Woolf and Chong [13], postulates that
analgesic intervention administered before
surgical insult can prevent central
sensitization and hyperalgesia, thereby
reducing postoperative pain intensity and
analgesic requirement. Pre-incisional
infiltration of local anesthetics blocks
nociceptive input from peripheral tissues,
reducing the cascade of inflammatory
mediators and modulating both peripheral and
central pain pathways [14]. This mechanism
supports the rationale for using local
infiltration before incision rather than after
wound closure.
Various local anesthetics have been evaluated
for pre-incisional infiltration, including
lidocaine, bupivacaine, ropivacaine, and
levobupivacaine. Among these,
levobupivacaine has gained prominence due
to its superior safety profile and prolonged
duration of action [15]. Levobupivacaine is
the S-enantiomer of racemic bupivacaine and
acts by blocking voltage-gated sodium

Conclusion: Pre-incisional local infiltration with levobupivacaine
provides effective postoperative analgesia, reduces analgesic
consumption, and enhances patient comfort following laparoscopic
cholecystectomy. Its safety, simplicity, and opioid-sparing benefits make
it a valuable component of multimodal analgesia and Enhanced
Recovery After Surgery (ERAS) protocols.
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channels, inhibiting nerve impulse conduction
and thus sensory transmission [16]. It
possesses a lower affinity for myocardial and
central nervous system sodium channels
compared with bupivacaine, thereby reducing
the risk of cardiotoxicity and neurotoxicity
[17]. The drug has a mean duration of action
of 8–12 hours and provides effective
analgesia for both somatic and visceral pain
[18].
Multiple studies have demonstrated the
efficacy of levobupivacaine in laparoscopic
surgeries. Ahmed et al. (2023) [19] reported
that pre-incisional infiltration of 0.25%
levobupivacaine significantly reduced
postoperative pain intensity and delayed the
need for rescue analgesia following LC.
Similarly, Khan et al. (2022) [20] found that
patients receiving levobupivacaine required
35% less opioid consumption in the first 12
hours compared with those receiving placebo.
Meta-analyses have also confirmed that local
infiltration at trocar sites with long-acting
anesthetics leads to better postoperative
comfort and faster mobilization [21,22].
Despite strong evidence supporting local
infiltration, clinical practice varies widely due
to differences in drug choice, concentration,
volume, timing, and infiltration technique.
The pre-incisional approach is particularly
advantageous in providing preemptive
analgesia, where the nociceptive blockade is
established before surgical trauma, thus
preventing the development of central
sensitization [23]. This contrasts with
postoperative infiltration, which only
addresses the existing pain stimulus without
preventing its central amplification [24].
Levobupivacaine has also been compared
with other agents in different laparoscopic
procedures. A randomized controlled trial by
Gupta et al. (2022) [25] demonstrated that
levobupivacaine infiltration provided longer-
lasting analgesia compared to ropivacaine and
bupivacaine in gynecologic laparoscopies.
Moreover, due to its reduced systemic toxicity

and favorable pharmacokinetics, it has
become a preferred agent in both regional and
local infiltration anesthesia, especially in day-
care surgeries where early discharge is
desirable [26].
The magnitude of postoperative pain
following LC, though mild to moderate, can
significantly influence patient satisfaction and
recovery outcomes. Persistent pain can lead to
delayed oral intake, increased hospital stay,
and reduced overall quality of recovery [27].
Therefore, optimizing perioperative pain
control remains a critical component of
enhanced recovery after surgery (ERAS)
protocols [28]. Pre-incisional infiltration with
levobupivacaine, being a low-cost and easily
applicable technique, aligns perfectly with
ERAS principles by minimizing opioid use,
promoting early ambulation, and improving
discharge readiness [29].
Furthermore, evidence suggests that
levobupivacaine infiltration not only reduces
somatic pain at the incision sites but also has
beneficial effects on visceral pain components
through systemic absorption and modulation
of inflammatory mediators [30]. This dual
mechanism makes it particularly effective in
procedures like LC where both somatic and
visceral pain coexist.
In developing regions, including South Asia,
the burden of gallstone disease is high, and
LC is among the most frequently performed
elective procedures. However, postoperative
pain management remains suboptimal due to
limited resources and inconsistent analgesic
practices [31]. Therefore, evaluating simple,
effective, and affordable interventions such as
pre-incisional local infiltration with
levobupivacaine is of great clinical relevance.
In summary, pre-incisional infiltration with
levobupivacaine represents an effective
strategy to enhance postoperative analgesia
following laparoscopic cholecystectomy. It
combines the advantages of long-lasting pain
relief, reduced analgesic consumption,
improved patient satisfaction, and an excellent
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safety profile. Given the current emphasis on
patient-centered outcomes and enhanced
recovery, this technique warrants inclusion in
standard analgesic protocols for LC. The
present study aims to evaluate the effect of
pre-incisional local infiltration with
levobupivacaine on postoperative pain and
analgesic requirements in patients undergoing
laparoscopic cholecystectomy at a tertiary
care hospital.
Materials and Methods
Study Design and Setting: A prospective,
randomized, double-blind controlled trial was
conducted in the Department of General
Surgery, Pakistan Aeronautical Complex
Hospital Kamra, from May to October 2024.
Approval was obtained from the institutional
ethics committee, and written informed
consent was obtained from all participants.
Sample Size: A total of 100 patients were
enrolled and randomly divided into two
groups (50 each), calculated based on
previous studies showing a 30% reduction in
postoperative pain with α = 0.05 and 80%
power.
Inclusion Criteria:

 Age 20–60 years
 ASA physical status I–II
 Elective laparoscopic cholecystectomy under

general anesthesia
Exclusion Criteria:

 Known hypersensitivity to amide local
anesthetics

 Acute cholecystitis
 Conversion to open surgery
 Chronic analgesic or opioid use

Intervention: Group A (study group)
received pre-incisional local infiltration of
0.25% levobupivacaine (20 mL, 5 mL per
port site) 5 minutes before skin incision.
Group B (control group) received 20 mL of
normal saline in the same manner.
Anesthesia and Surgical Procedure: All
patients received standard general anesthesia.
LC was performed by the same surgical team

using a standard four-port technique.
Pneumoperitoneum pressure was maintained
at 12 mmHg.
Postoperative Assessment: Pain was
evaluated using the Visual Analog Scale
(VAS; 0–10) at 1, 4, 8, 12, and 24 hours
postoperatively. Rescue analgesia
(intravenous paracetamol 1 g) was
administered when VAS > 4. Total analgesic
requirement during the first 24 hours was
recorded. Side effects such as nausea,
vomiting, or allergic reactions were noted.
Statistical Analysis: Data were analyzed
using SPSS version 25. Mean ± SD were
calculated for continuous variables.
Independent t-test was used for comparing
mean VAS scores between groups. Chi-square
test analyzed categorical data. A p-value <
0.05 was considered statistically significant.
Results
Demographic and Baseline Characteristics
A total of 100 patients were enrolled in the
study and completed the trial successfully,
with 50 patients in each group (Group A:
Levobupivacaine; Group B: Saline). There
were no dropouts or protocol violations. The
two groups were comparable in terms of
demographic variables, including age, gender
distribution, body mass index (BMI), and
duration of surgery.
The mean age in the levobupivacaine group
was 38.6 ± 9.3 years, while in the saline group
it was 37.9 ± 8.7 years (p = 0.72). The male-
to-female ratio was 18:32 in Group A and
20:30 in Group B, showing no statistically
significant difference (p = 0.68). The mean
BMI was 25.7 ± 3.8 kg/m² in Group A and
26.1 ± 3.5 kg/m² in Group B (p = 0.54). The
average duration of surgery was 54 ± 11
minutes in the levobupivacaine group
compared to 56 ± 10 minutes in the saline
group (p = 0.45). Thus, both groups were
homogenous and comparable in baseline
parameters, eliminating potential confounding
factors.
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Table 1. Demographic and Baseline Characteristics of Study Participants
Variable Group A (Levobupivacaine) Group B (Saline) p-value

Number of patients (n) 50 50
Age (years, mean ± SD) 38.6 ± 9.3 37.9 ± 8.7 0.72
Gender (Male/Female) 18 / 32 20 / 30 0.68
BMI (kg/m²) 25.7 ± 3.8 26.1 ± 3.5 0.54
Duration of surgery (min) 54 ± 11 56 ± 10 0.45

Postoperative Pain Assessment (VAS
Scores)
Postoperative pain intensity was assessed
using the Visual Analog Scale (VAS) at 1, 4,
8, 12, and 24 hours after surgery. At 1 hour,
the mean VAS score was significantly lower
in Group A (3.1 ± 0.9) compared with Group
B (5.2 ± 1.2) (p < 0.001). At 4 hours, pain
intensity increased slightly in both groups, but
remained markedly lower in the
levobupivacaine group (3.6 ± 1.1) than the
control group (5.7 ± 1.4) (p < 0.001). By 8
hours postoperatively, pain scores had started
to decline in both groups; however, Group A
continued to demonstrate significantly lower

mean VAS scores (3.8 ± 1.0) compared with
Group B (4.9 ± 1.3) (p = 0.004). At 12 hours,
pain perception further decreased, with Group
A showing a mean VAS score of 3.2 ± 1.1
versus 4.5 ± 1.2 in Group B (p = 0.002). At 24
hours, both groups experienced marked
reduction in pain intensity, with no
statistically significant difference (2.1 ± 0.8 vs.
2.8 ± 1.0, p = 0.08), indicating the waning
effect of levobupivacaine beyond 12 hours.
The mean overall VAS pain score across all
time intervals was significantly lower in the
levobupivacaine group (3.16 ± 0.7) compared
to the saline group (4.62 ± 0.9, p < 0.001).

Table 2. Comparison of Mean Postoperative Pain Scores (VAS) between the Two Groups
Time Interval Group A (Levobupivacaine) Group B (Saline) p-value

1 hour 3.1 ± 0.9 5.2 ± 1.2 <0.001
4 hours 3.6 ± 1.1 5.7 ± 1.4 <0.001
8 hours 3.8 ± 1.0 4.9 ± 1.3 0.004
12 hours 3.2 ± 1.1 4.5 ± 1.2 0.002
24 hours 2.1 ± 0.8 2.8 ± 1.0 0.08

Figure 1. Trend of mean postoperative pain (VAS) scores over time between groups
(A graphical representation may be included in publication to show the steady decline in pain
intensity in Group A compared to Group B.)

Analgesic Requirements
The total amount of rescue analgesia
(intravenous paracetamol) required in the first
24 hours postoperatively was recorded.
Patients in Group A required significantly
fewer doses compared to Group B. The mean
total paracetamol consumption was 1.4 ± 0.5g
in Group A and 2.3 ± 0.6 g in Group B (p <
0.001). Only 22% of patients in Group A

required more than one dose of rescue
analgesic within 12 hours postoperatively,
compared with 60% in Group B (p = 0.001).
Similarly, the mean time to first analgesic
request was 6.8 ± 1.9 hours in the
levobupivacaine group and 3.4 ± 1.5 hours in
the saline group (p < 0.001), indicating a
longer pain-free period in patients who
received pre-incisional levobupivacaine
infiltration.
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Table 3. Analgesic Requirements and Time to First Rescue Dose
Parameter Group A

(Levobupivacaine)
Group B
(Saline)

p-value

Mean total paracetamol consumption
(g/24h)

1.4 ± 0.5 2.3 ± 0.6 <0.001

Patients requiring >1 dose (%) 22% 60% 0.001
Mean time to first rescue dose (hours) 6.8 ± 1.9 3.4 ± 1.5 <0.001

Postoperative Side Effects
Postoperative nausea and vomiting (PONV)
were recorded in both groups. In Group A, 6
patients (12%) experienced mild nausea,
while in Group B, 10 patients (20%)
developed nausea and 4 (8%) had vomiting
episodes. The difference was not statistically

significant (p = 0.23). No allergic reactions,
wound site hematoma, or local toxicity were
observed in either group. No cardiovascular
or neurological adverse effects were reported
following levobupivacaine administration,
confirming its safety profile.

Table 4. Postoperative Complications and Adverse Events
Complication Group A (Levobupivacaine) Group B (Saline) p-value

Nausea 6 (12%) 10 (20%) 0.23
Vomiting 0 4 (8%) 0.04
Allergic reaction 0 0 —
Local site infection 0 0 —
Cardiovascular/neurological
toxicity

0 0 —

Patient Satisfaction and Recovery
Patient satisfaction regarding postoperative
pain management was evaluated using a 5-
point Likert scale (1 = very dissatisfied, 5 =
very satisfied). The mean satisfaction score
was significantly higher in Group A (4.5 ± 0.6)
compared to Group B (3.6 ± 0.8) (p < 0.001).
Additionally, the mean time to ambulation

was earlier in the levobupivacaine group (5.3
± 1.2 hours) compared to the saline group (7.1
± 1.8 hours, p = 0.002). Hospital stay duration
was also slightly shorter in Group A (1.8 ±
0.6 days) versus Group B (2.3 ± 0.8 days, p =
0.03).

Table 5. Patient Satisfaction and Postoperative Recovery
Parameter Group A (Levobupivacaine) Group B (Saline) p-value

Patient satisfaction score (1–5) 4.5 ± 0.6 3.6 ± 0.8 <0.001
Time to ambulation (hours) 5.3 ± 1.2 7.1 ± 1.8 0.002
Duration of hospital stay (days) 1.8 ± 0.6 2.3 ± 0.8 0.03

Discussion
The results of this study demonstrate that pre-
incisional local infiltration with
levobupivacaine significantly reduces
postoperative pain intensity and analgesic
requirements in patients undergoing

laparoscopic cholecystectomy. The analgesic
effect was most notable during the first 12
hours postoperatively, reflecting the
pharmacodynamic profile of levobupivacaine
as a long-acting local anesthetic with duration
of 8–12 hours [18]. These findings support the
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concept of preemptive analgesia, which aims
to prevent central sensitization by blocking
nociceptive transmission before the surgical
stimulus occurs [19].
Postoperative pain following laparoscopic
cholecystectomy is multifactorial, arising
from incision sites, visceral irritation,
diaphragmatic stretching, and residual
pneumoperitoneum [20]. Although the
minimally invasive nature of laparoscopic
procedures has reduced pain compared with
open cholecystectomy, early postoperative
discomfort still impairs recovery, prolongs
hospital stay, and delays return to normal
activity [21]. Effective pain control is
therefore essential to enhance patient comfort,
reduce opioid consumption, and facilitate
early discharge as part of enhanced recovery
after surgery (ERAS) protocols [22].
Our findings align with previous studies that
highlighted the benefit of local anesthetic
infiltration in laparoscopic procedures.
Gasanova et al. reported that pre-incisional
infiltration with 0.25% levobupivacaine
significantly lowered Visual Analogue Scale
(VAS) scores and delayed the first request for
rescue analgesia compared with saline
infiltration [23]. Similarly, Wang et al.
demonstrated that levobupivacaine infiltration
at trocar sites effectively reduced
postoperative pain and opioid consumption
within the first 24 hours [24]. The present
study corroborates these outcomes and
emphasizes that local infiltration before
incision rather than at the end of surgery
provides more profound analgesic benefits
due to preemptive blockade of peripheral
nociceptors.
The observed reduction in pain intensity can
be attributed to the pharmacological action of
levobupivacaine, which inhibits sodium ion
influx through voltage-gated channels,
preventing initiation and propagation of nerve
impulses [25]. Compared with racemic
bupivacaine, levobupivacaine exhibits a
greater margin of cardiovascular and

neurological safety while maintaining
equivalent potency [26]. This improved safety
profile makes it a preferred choice for
infiltration and regional anesthesia,
particularly in outpatient and day-care
surgeries such as laparoscopic
cholecystectomy [27].
In this study, patients who received pre-
incisional levobupivacaine required fewer
doses of rescue analgesics during the
postoperative period, consistent with findings
by Cunningham et al., who noted that local
anesthetic infiltration significantly reduces
postoperative opioid requirements and
associated adverse effects such as nausea,
vomiting, and sedation [28]. Reducing opioid
exposure is clinically important, as it not only
prevents side effects but also aligns with
global initiatives to minimize perioperative
opioid dependence [29].
Furthermore, the patients in the intervention
group demonstrated higher satisfaction scores
and earlier mobilization compared with
controls. These findings are in line with
Kahokehr et al., who reported that improved
postoperative pain control through local
anesthetic infiltration enhances early
ambulation, dietary intake, and discharge time,
thereby improving the overall patient
experience [30]. These outcomes reaffirm that
effective local analgesia contributes directly
to the success of ERAS protocols in
laparoscopic surgery.
The timing of infiltration plays a crucial role
in determining analgesic efficacy. Sharma et
al. observed that pre-incisional infiltration
produces superior pain relief compared to
post-incisional or end-of-surgery infiltration
due to prevention of central sensitization [31].
Our findings mirror this observation,
suggesting that preemptive use of
levobupivacaine not only reduces early
postoperative pain but also minimizes
secondary hyperalgesia resulting from
sustained nociceptive input.
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No major adverse effects or hemodynamic
instability were recorded among patients
receiving levobupivacaine in our study,
confirming its favorable safety profile.
McLeod et al. also reported that
levobupivacaine maintains stable
cardiovascular parameters even in higher
doses used for local infiltration [32]. This
safety margin is of particular significance for
ambulatory procedures where patients are
discharged within hours after surgery.
From a mechanistic standpoint, the concept of
preemptive analgesia first introduced by
Woolf and Chong emphasized the prevention
of central nervous system hyperexcitability by
inhibiting nociceptive input prior to tissue
injury [33]. Our results are in concordance
with this theory, as patients receiving
levobupivacaine before incision exhibited
markedly lower pain scores in the immediate
postoperative period compared to the control
group.
Conclusion
The present study demonstrates that pre-
incisional local infiltration with
levobupivacaine provides effective
postoperative analgesia in patients undergoing
laparoscopic cholecystectomy. Patients
receiving levobupivacaine exhibited
significantly lower pain scores, reduced need
for rescue analgesics, and higher satisfaction
during the early postoperative period
compared with the control group. These
findings highlight the role of preemptive local
analgesia in attenuating nociceptive
transmission and minimizing central
sensitization, thereby enhancing patient
comfort and recovery.
The use of levobupivacaine is particularly
advantageous due to its long duration of
action, superior safety profile, and ability to
provide stable hemodynamics without
systemic toxicity. As a simple, low-cost, and
easily implementable technique, pre-
incisional infiltration fits well within
multimodal analgesic regimens and Enhanced

Recovery After Surgery (ERAS) protocols.
Incorporating levobupivacaine infiltration as a
routine component of laparoscopic
cholecystectomy can effectively minimize
opioid requirements, promote early
mobilization, and shorten hospital stay. Future
research with larger sample sizes and
extended follow-up is recommended to
evaluate its long-term impact on chronic
postoperative pain and overall recovery
outcomes.
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