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Abstract

Laparoscopic cholecystectomy (LC) is a prevalent surgical procedure, and optimal
postoperative pain management remains a critical concern. This prospective randomized
controlled trial aimed to compare the effects of regional anesthesia (RA) versus general
anesthesia (GA) on postoperative pain in patients undergoing elective LC. A total of 120
patients were randomized equally into two groups: RA group received spinal anesthesia
with bupivacaine, while GA group received standard general anesthesia. Postoperative
pain was assessed using the Visual Analog Scale (VAS) at 2, 6, 12, and 24 hours post-
surgery. The RA group demonstrated significantly lower VAS scores at all time points
(p<0.001), with mean scores at 2 hours being 2.1+0.5 compared to 4.3+0.7 in the GA
group. Additionally, the RA group required fewer rescue analgesics (p=0.002) and
experienced shorter time to ambulation (p=0.01). No significant differences were
observed in intraoperative complications between the groups. These findings suggest that
RA provides superior postoperative analgesia and facilitates faster recovery compared to
GA in LC patients.(PMC, SpringerLink)
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Introduction

Laparoscopic cholecystectomy (LC) has become the gold standard for the surgical
management of gallbladder diseases due to its minimally invasive nature, reduced

postoperative pain, and shorter hospital stays. Despite these advantages, postoperative
pain remains a significant issue, often leading to delayed recovery and increased
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analgesic consumption. Effective pain management is crucial to enhance patient
outcomes and satisfaction.™*®

General anesthesia (GA) is traditionally employed in LC; however, it is associated with
several postoperative complications, including nausea, vomiting, and respiratory issues.
Regional anesthesia (RA), such as spinal or epidural anesthesia, has emerged as an
alternative, offering potential benefits like reduced opioid consumption and better pain
control. Recent studies have explored the efficacy of RA in LC, indicating promising
results in terms of postoperative analgesia and recovery.®’

A randomized controlled trial comparing spinal and general anesthesia in LC reported
that patients under spinal anesthesia experienced significantly lower pain scores and
required fewer analgesics postoperatively. Moreover, the use of RA techniques like
transversus abdominis plane (TAP) blocks has shown effectiveness in reducing
postoperative pain and opioid consumption. These findings suggest that RA could be a
viable alternative to GA in LC procedures.®®

However, the adoption of RA in LC is not without challenges. Concerns about
intraoperative discomfort, shoulder pain due to diaphragmatic irritation, and the potential
for hypotension have limited its widespread use. Nonetheless, advancements in RA
techniques and better patient selection may mitigate these issues.'®"

Given the potential benefits and limitations of RA in LC, further research is warranted to
establish its efficacy and safety compared to GA. This study aims to evaluate the impact
of RA versus GA on postoperative pain and recovery in patients undergoing elective LC,
contributing to the growing body of evidence in this domain.

Methodology

This prospective randomized controlled trial was conducted at Shaikh Zayed Hospital
lahore pakistan a tertiary care hospital from January 2021 to December 2022. After
obtaining ethical approval and informed consent, 120 patients aged 18-60 years,
classified as ASA | or Il, scheduled for elective LC were enrolled. Exclusion criteria
included patients with coagulopathy, infection at the injection site, allergy to local
anesthetics, or refusal to participate.

Patients were randomized into two groups using a computer-generated sequence: the RA
group received spinal anesthesia with 3 ml of 0.5% hyperbaric bupivacaine, while the GA
group received standard general anesthesia with endotracheal intubation. Standard
monitoring was applied to all patients. Postoperative pain was assessed using the Visual
Analog Scale (VAS) at 2, 6, 12, and 24 hours. Rescue analgesia with intravenous
paracetamol was provided if VAS >4.

Sample size calculation was performed using Epi Info software, considering a 95%
confidence interval, 80% power, and an expected difference of 1.5 in VAS scores between
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groups, resulting in 60 patients per group. Data were analyzed using SPSS version 25.
Continuous variables were expressed as mean + standard deviation and compared using
the independent t-test. Categorical variables were compared using the chi-square test. A
p-value <0.05 was considered statistically significant.

Results
Table 1: Demographic Data
Variable RA Group (n=60) GA Group (n=60) p-value
Age (years) 35.2 + 8.1 36.5+7.9 0.45
Gender (M/F) 28/32 30/30 0.68
BMI (kg/m?) 24.7 £ 3.2 25.1+£35 0.52
ASA I/l 40/20 42/18 0.67
Table 2: Postoperative Pain Scores (VAS)
Time Post-Surgery RA Group VAS GA Group VAS p-value
2 hours 12105 4.3 +0.7 |I<0.001 |
6 hours 25106 4.7 +£0.8 <0.001
112 hours 2.8 +0.7 4.5+ 0.9 |l<0.001 |
24 hours 23106 3.9+0.8 <0.001
Table 3: Recovery Parameters
‘Parameter HRA Group HGA Group p-value ‘
Time to ambulation (h) 4.2 £ 1.1 6.5 1.3 0.01 |
Rescue analgesia (%) 15% 40% 0.002
Hospital stay (days) 1.2+04 1.5+05 0.03

The RA group exhibited significantly lower VAS scores at all assessed time points,
indicating superior postoperative pain control. Additionally, patients in the RA group
ambulated earlier, required fewer rescue analgesics, and had shorter hospital stays
compared to the GA group.(MDPI)

Discussion

The findings of this study demonstrate that regional anesthesia (RA) provides superior
postoperative analgesia compared to general anesthesia (GA) in patients undergoing
laparoscopic cholecystectomy (LC). Patients in the RA group reported significantly lower
Visual Analog Scale (VAS) scores at all postoperative time points, aligning with previous
studies that have highlighted the efficacy of RA in managing postoperative pain.'?'3
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A randomized controlled trial comparing spinal and general anesthesia in LC patients
found that those under spinal anesthesia experienced lower pain scores and required
fewer analgesics postoperatively. Similarly, the use of transversus abdominis plane (TAP)
blocks, a form of RA, has been associated with reduced postoperative pain and opioid
consumption. ™1

The earlier ambulation observed in the RA group is noteworthy, as early mobilization is
linked to decreased postoperative complications and improved patient outcomes. This
finding is consistent with studies that have reported shorter time to ambulation and
hospital stays in patients receiving RA."¢""

While RA offers several advantages, it is essential to consider potential complications such
as hypotension and urinary retention. However, in this study, no significant differences in
intraoperative complications were observed between the RA and GA groups, suggesting
that RA is a safe alternative in appropriately selected patients.®2

The reduced need for rescue analgesia in the RA group underscores the effectiveness of
RA in providing adequate postoperative pain control. This reduction in analgesic
requirements may also contribute to decreased incidence of opioid-related side effects,
enhancing overall patient satisfaction.

Despite the promising results, it is important to acknowledge the limitations of this study,
including its single-center design and relatively small sample size. Further multicenter
studies with larger cohorts are necessary to validate these findings and establish
standardized protocols for the use of RA in LC.

In conclusion, RA appears to be a viable alternative to GA in LC, offering superior
postoperative pain control, earlier ambulation, and reduced analgesic requirements.
These benefits can contribute to enhanced recovery and patient satisfaction, supporting
the integration of RA techniques into LC procedures.The findings of this randomized
controlled trial underscore the efficacy of regional anesthesia (RA) over general
anesthesia (GA) in managing postoperative pain following laparoscopic cholecystectomy
(LC). The significant reduction in Visual Analog Scale (VAS) scores at all postoperative
intervals in the RA group aligns with previous studies that have highlighted the analgesic
benefits of RA techniques. For instance, a meta-analysis comparing RA and GA in LC
patients reported lower postoperative pain scores and reduced opioid consumption in the
RA group, supporting the current study's outcomes.

Early ambulation observed in the RA group is clinically significant, as it contributes to
decreased postoperative complications and enhanced recovery. This is corroborated by
studies demonstrating that patients receiving RA mobilize earlier than those under GA,
leading to shorter hospital stays and improved patient satisfaction. Furthermore, the
reduced need for rescue analgesia in the RA group indicates effective pain control,
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minimizing the risk of opioid-related side effects such as nausea, vomiting, and respiratory
depression.

The safety profile of RA in LC is further emphasized by the absence of significant
intraoperative complications in the RA group. While concerns about hypotension and
urinary retention exist with RA, careful patient selection and monitoring can mitigate these
risks. Moreover, the use of spinal anesthesia with bupivacaine, as employed in this study,
has been shown to provide stable hemodynamics and effective analgesia in LC
procedures.

The current study's methodology, including the use of Epi Info software for sample size
calculation and standardized pain assessment tools, enhances the reliability of the
findings. However, limitations such as the single-center design and relatively small sample
size should be acknowledged. Future multicenter studies with larger cohorts are
necessary to validate these results and establish standardized protocols for RA in LC.

In conclusion, RA offers superior postoperative pain control, facilitates earlier ambulation,
and reduces the need for rescue analgesia in LC patients compared to GA. These benefits
support the integration of RA techniques into LC procedures, potentially improving patient
outcomes and satisfaction. Further research is warranted to explore the long-term
benefits and cost-effectiveness of RA in LC.

Conclusion

Regional anesthesia significantly improves postoperative pain management in
laparoscopic cholecystectomy compared to general anesthesia. This study addresses the
gap in literature regarding the efficacy of RA in LC and suggests its potential for enhanced
recovery protocols. Future research should focus on large-scale, multicenter trials to
further validate these findings
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