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Article History: Abstract: Background: Objective:To determine the effectiveness of 

local anesthetic instillation in reducing postoperative port-site pain 

following elective laparoscopic cholecystectomy. Study Design: 

Prospective quasi-experimental study. Setting and Duration: 

Department of Surgery, Combined Military Hospital Lahore, from 

March 2024 to August 2024.Materials and Methods: This study 
included 114 patients aged 20–70 years undergoing elective 

laparoscopic cholecystectomy after ethical approval and informed 

consent. Patients were divided into two groups: Group A (control, n = 

59) did not receive local anesthetic, while Group B (intervention, n = 

55) received bupivacaine instillation at the port sites and gallbladder 

bed at the end of surgery. All procedures were performed under general 
anesthesia by a single surgical team. Postoperative port-site pain was 

assessed using the Visual Analogue Scale (VAS) at 6, 12, and 24 hours 

postoperatively. Secondary pain outcomes included abdominal and 

shoulder pain. Statistical analysis was performed using SPSS version 

31.0, applying Student’s t-test with p < 0.05 considered statistically 

significant. Results: The mean age of the study population was 40.0 ± 
8.9 years, with female predominance (65%). Port-site pain scores were 

significantly lower in the bupivacaine group compared to the control 

group at 6 hours (4.98 ± 1.89 vs 8.20 ± 1.04; p < 0.001), 12 hours (2.93 

± 1.54 vs 5.80 ± 1.10; p < 0.001), and 24 hours (0.75 ± 0.89 vs 2.75 ± 

1.06; p < 0.001).Conclusion: Local anesthetic instillation at port sites 

significantly reduces postoperative port-site pain after laparoscopic 
cholecystectomy and should be routinely considered as part of 

multimodal analgesia. 
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INTRODUCTION 
 

Laparoscopic cholecystectomy is commonly regarded 

as the gold standard for the surgical treatment of 
symptomatic gallstone disease, with advantages such 

as less surgical trauma, a shorter hospital stay and 

faster recovery than open cholecystectomy. Despite 

less invasive procedures, postoperative pain remains a 
major concern for patient comfort, recovery, and total 
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morbidity. After a laparoscopic cholecystectomy, pain 

is frequently multimodal, including referred shoulder 

pain that is mostly caused by diaphragmatic irritation 

from carbon dioxide insufflation, somatic discomfort 

at port sites and visceral pain from peritoneal and 

gallbladder bed manipulation.1 

 

Port location and visceral nociceptive inputs have a 

considerable impact on postoperative discomfort. 
Traditional systemic opioid regimens may not address 

all pain modalities and involve the risk of side effects 

such as nausea, vomiting and respiratory depression. 

As a result, local anesthetic techniques have been 

studied as an adjuvant to increase postoperative 

analgesia, reduce opioid use and improve recovery 

profiles.2, 3  

Bupivacaine, a long-acting local anesthetic, has been 

widely researched for its ability to reduce 

postoperative pain through local infiltration at port 

sites and instillation into the intraperitoneal space or 

gallbladder bed. Several randomized controlled trials 

have demonstrated that port site bupivacaine 

dramatically lowers pain scores in the early 

postoperative period.4 Similarly, intraperitoneal 
bupivacaine has been linked to reduced visceral and 

shoulder tip discomfort.5,6  Some research suggests 

that combining techniques (for example, port site 

infiltration and intraperitoneal injection) may 

improve analgesic efficacy.7 

 

Despite encouraging results, the size and duration of 

analgesic effect vary between trials, and the best 

method, volume, and concentration of bupivacaine 

use are still contested.8 Given this background, the 

current study was designed to prospectively assess the 

effect of bupivacaine instillation at the gallbladder bed 

and port sites on postoperative pain compared to no 

local anesthetic application, using standardized visual 

analogue scores (VAS) up to 24 hours after 
laparoscopic cholecystectomy. 

 

Materials and Methods 
 

This prospective Quasi Experimental study was done 

from March 2024 to August 2024 in the surgical 
department of Combined Military Hospital Lahore 

after seeking approval from the Ethical Review Board 

of the hospital (ERB letter No and date). 114 patients 

were enrolled in the study after obtaining informed 

written consent.  

 

Inclusion Criteria:  

 All the patients who had undergone elective 

laparoscopic cholecystectomy  

 Both males and females.  

 Patients with age ranging from 20 to 70 years 

 

Exclusion criteria. 

 Co-morbidity (Ischemic Heart disease, Diabetes 

mellitus, hypertension) 

 Patients with per op complications such as 
iatrogenic biliary leak. 

 Patients converted to open cholecystectomy. 

 History of previous abdominal surgery 

 Patients with Empyema Gall bladder or 

perforated Gall bladder. 

 
The final study population consisted of 114 patients 

meeting inclusion and exclusion criteria who 

underwent Laparoscopic Cholecystectomy in our 

hospital from February 2024 to August 2024. The 

study population was divided into two groups namely 

Group A (59 patients) and Group B (55 patients). 

Patients in Group A (Control group) had undergone 

laparoscopic cholecystectomy without use of 

Bupivacaine at port site and gallbladder bed. Group B 

was given Bupivacaine in the gallbladder bed and at 

port site. All procedures were done under General 
Anaesthesia. All the surgeries were performed by 

consultant surgeons of a single surgical team. 

Adequate post operative analgesia was given to 

patient only as per their requirement. Post operatively 

all the patients were given Inj Ceftriaxone 1 g twice 

daily (2 doses). They were kept NPO for 6 hours and 

oral sips were started afterwards as per the hospital 

protocols. All the patients were discharged within 48 

hours but after 24 hours of surgery. Patients were 

asked to score their pain at port site, abdomen and 

shoulder at 6 hours, 12 hours and 24 hours post 

operatively using Visual Analogue Score (VAS) for 

pain on a scale of 1-10 with 10 being most severe pain 

and 0 being no pain. A specially designed performa 

was used to record all the information which included 
demographic data of patients, group allotted, and 

VAS at 6, 12 and 24 hours post operatively.  

 

Statistical Package for the Social Sciences Statistics for 

Windows (version 31.0; Armonk, NY: IBM Corp., 

USA) was used to analyze all the data. Quantitative 

variables were analyzed using Means and Standard 

Deviation (SD) such as age and VAS. Frequencies and 

percentages were used for qualitative variables such as 

gender. Keeping p-value significant at <0.05, both the 

groups were compared in terms of VAS at 6, 12 and 

24 hours at all three sites (port site, abdomen and 

shoulder) using student t test. 

 

 

Results: 
A total of 114 patients were enrolled in the study after written informed consent. They were divided in two groups. 

Group A was control group whereas Group B had patients who were administered Bupivacaine locally. Group A 
had 59 patients and Group B had 55 patients. There were 40 (35%) males and 74 (65%) females in total. Out of 59 
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patients in Group A, 15 (25.42%) were males and 44 (74.58%) were females. Group B has 25  (45.45%) males and 

30 (54.55%) females.  

 

The mean age (years + SD) of study population was 40.0175 + 8.95711 years. The mean age in Control group was 

38.8136 + 8.46590 years. In Bupivacaine group, the mean age was 41.3091 + 9.36082 years. 

Six hours post-operatively: The overall mean Visual Analogue Score (VAS) for pain at port site after 6 hours was 
6.6491 + 2.21012. Similarly, the overall mean VAS for pain at shoulder after 6 hours was 0.3070 + 59685. At 

abdomen, the mean overall VAS at six hours was 0.8158 + 1.21616.  

In Group A VAS for pain at port site after 6 hours was 8.2034 + 1.04683, whereas in Group B it was 4.9818 + 1.89043 

with a p value statistically significant at <0.001. 

 

At abdomen, the mean VAS in control group after 6 hours was 1.4407 + 1.31662. However, in Bupivacaine group, 

the same was found to be 0.1455 + 0.59061 which was statistically significant with a p value = <0.001 

At the shoulder, the pain VAS after 6 hours of surgery was noted to be 0.5254 + 0.70359 in the control group. VAS 

in Group B was 0.0727 + 0.32515 in the Bupivacaine group (statistically significant at P value= <0.001).  

Twelve hours post operatively: The overall mean VAS for pain at port site after 12 hours was 4.4298 + 1.96864. 
The over mean VAS for pain at shoulder after 12 hours was 0. At abdomen, the mean overall VAS at 12 hours was 

0.0351 + 0.18481. 

 

In Group A, VAS at port site after 12 hours was 5.80305 + 1.10098, whereas in Group B it was 2.9273 + 1.53785 

with a with a p value statistically significant at <0.001. 

At abdomen, the mean VAS in control group after 12 hours was 0.508 + 0.22157. In Bupivacaine group, the same 

was found to be 0.0182 + 0.13484. However, the difference was not statistically significant (p value = 0.348) 

At the shoulder, no pain was reported in both the groups after 12 hours of surgery.  

24 hours post operatively:  The overall mean VAS for pain at port site after 24 hours was 1.7807 + 1.40012. However, 
none of the patients reported any pain after 24 hours in abdomen or at shoulder.  

In Group A, VAS at port site after 24 hours was 2.7458 + 1.06014, whereas in Group B it was 0.7455 + 0.88649 with 

a with a p value statistically significant at <0.001. 

 

 
Fig 1: Gender distribution in study population 
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Fig 2: Gender distribution in Groups 

 

Table 1: Visual Analogue Score for pain at Port site 

Ser No Group 6 hours 12 hours 24 hours 

1. Overall 6.6491 + 2.21012 4.4298 + 1.96864 1.7807 + 1.40012 

2. Group A 8.2034 + 1.04683 5.80305 + 1.10098 2.7458 + 1.06014 

3. Group B 4.9818 + 1.89043 2.9273 + 1.53785 0.7455 + 0.88649 

4. P Value <0.001 <0.001 <0.001 

 

Table 2: Visual Analogue Score for pain at Shoulder 

Ser No Group 6 hours 12 hours 24 hours 

1. Overall 0.3070 + 59685 0 0 

2. Group A 0.5254 + 0.70359 0 0 

3. Group B 0.0727 + 0.32515 0 0 

4. P Value <0.001 - - 

 

Table 3: Visual Analogue Score for pain at abdomen 

Ser No Group 6 hours 12 hours 24 hours 

1. Overall 0.8158 + 1.21616 0.0351 + 0.18481 0 

2. Group A 1.4407 + 1.31662 0.508 + 0.22157 0 

3. Group B 0.1455 + 0.59061 0.0182 + 0.13484 0 

4. P Value <0.001 0.348 - 

 

DISCUSSION  
 

Even though laparoscopic cholecystectomy is a 

minimally invasive treatment, postoperative 

discomfort is still a clinically significant problem.9 

Complex post-laparoscopic pain includes transferred 

shoulder discomfort from diaphragmatic irritation, 

deep intra-abdominal pain (visceral), and incisional  

 
 

pain (somatic).10 Our research showed that 

administering Bupivacaine at the gallbladder bed and 

port site together dramatically lowers pain intensity in 

all of these areas, especially in the early postoperative 

phase. 

 

Our study's demographic profile revealed a mean age 
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of 40 years and a female-to-male ratio of roughly 

1.8:1, which is consistent with the conventional 

epidemiological "4Fs" (fat, female, fertile, forty) 

linked to cholelithiasis in the Pakistani population.11 

In a research carried out in Pakistan showed similar 

gender distributions, confirming the high prevalence 

of gallstone disease among females in their fourth and 

fifth decades.12  

 
In our investigation, the port location showed the 

most substantial reduction in discomfort. At 6 hours 

post-operatively, the Bupivacaine group (Group B) 

had a mean VAS of 4.98, compared to 8.20 in the 

control group (p < 0.001). This significant difference 

remained for 12 hours (2.92 vs 5.80) and 24 hours 

(0.74 vs 2.74), indicating that local infiltration 

promotes long-lasting somatic analgesia. These 

findings are congruent with the findings of Choi et al., 

who reported that pre-emptive bupivacaine 

infiltration considerably reduces the need for rescue 

analgesics by inhibiting the sensitivity of peripheral 

pain receptors.13  

 

In our findings, visceral pain (measured by stomach 
pain) significantly decreased in the Bupivacaine group 

at 6 hours (0.14 vs. 1.44, p < 0.001) . This decrease is 

explained by the gallbladder bed's blocking of visceral 

afferent impulses, which are a significant cause of pain 

in the initial hours after organ retrieval. It's interesting 

to note that by 12 hours, the two groups' differences in 

stomach pain were statistically negligible (p = 

0.348).14 According to this discovery, gallbladder bed 

infiltration is quite helpful for treating visceral pain 

right away, but once the inflammatory reaction 

stabilizes or the local anesthetic is metabolized, its 

effects diminish. 

 

Group B experienced much less shoulder pain at 6 

hours (0.07 vs. 0.52, p < 0.001), which is frequently 
brought on by the CO2 pneumoperitoneum irritating 

the phrenic nerve. According to our findings, shoulder 

pain was essentially nonexistent in both groups by 12 

and 24 hours. This lends credence to the theory that 

the visceral component of pain plays a significant role 

in the feeling of referred shoulder pain, or that 

bupivacaine given to the gallbladder bed may track 

toward the diaphragm and offer a degree of phrenic 

nerve blockage. Intraperitoneal local anesthetics work 

best in the first 4–8 hours following laparoscopy, 

according to a meta-analysis by Malik et al.15 

 

As seen in our study, the use of Bupivacaine also 

enables earlier mobility and possible discharge within 

24 to 48 hours. A key component of Enhanced 
Recovery after Surgery (ERAS) procedures is 

reducing the physiological stress response to surgery 

by lowering the VAS score at 6 and 12 hours.16 

Additionally, our study's absence of systemic side 

effects supports the safety profile of local Bupivacaine 

infiltration in elective surgical settings as reported in 

another study by Anil et al.17 

Another study by Gamal et al. concludes that 

Incorporating bupivacaine at the port site during 

laparoscopic cholecystectomy reduced post-operative 

discomfort within 6 hours and delayed the need for 

rescue analgesia.18  

 

While our study used a quasi-experimental design 
with a single surgical team to assure procedural 

consistency, the absence of a double-blind approach 

could be a drawback.19 The highly significant p-

values (<0.001) for port site discomfort across all 

intervals support the normal use of this approach.20 

 

CONCLUSION  
 

Local anesthetic instillation at port sites significantly 

reduces postoperative port-site pain after laparoscopic 

cholecystectomy and should be routinely considered 

as part of multimodal analgesia. 
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