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Background: Laparoscopic cholecystectomy is the gold standard for the 

management of symptomatic cholelithiasis. The creation of pneumoperitoneum 

is essential for adequate visualization during the procedure, traditionally 

achieved using standard intra-abdominal pressures (12–14 mmHg). However, 

standard-pressure pneumoperitoneum has been associated with postoperative 

shoulder tip pain, cardiopulmonary alterations, and other physiological 

disturbances. Low-pressure pneumoperitoneum has been proposed as an 

alternative approach to minimize these adverse effects while maintaining 

surgical safety and efficacy. The primary objective of this study was to compare 

the incidence of postoperative shoulder tip pain between low-pressure and 

standard-pressure pneumoperitoneum in laparoscopic cholecystectomy. 

Secondary objectives included comparison of duration of surgery, 

intraoperative complications, and postoperative complications between the two 

groups. 

Materials and Methods: This observational clinical study was conducted in 

the Department of General Surgery at Dr. B.R. Ambedkar Medical College and 

Hospital, Bengaluru. Patients diagnosed with cholelithiasis and undergoing 

laparoscopic cholecystectomy were included and divided into two groups: 

Group A (low-pressure pneumoperitoneum) and Group B (standard-pressure 

pneumoperitoneum). Demographic data, operative details, and clinical 

outcomes were recorded. Outcome measures included postoperative shoulder 

tip pain assessed using the Visual Analogue Scale (VAS), duration of surgery, 

intraoperative complications such as bile spillage and bleeding, and 

postoperative complications. Patients were followed up for pain assessment up 

to 7 days postoperatively. 

Results: Both groups were comparable in baseline characteristics, with a 

predominantly female population in each group. The mean age was slightly 

higher in Group A (38.8 years) compared to Group B (37.9 years). The mean 

duration of surgery was longer in the low-pressure group (77.83 minutes) 

compared to the standard-pressure group (58 minutes). Postoperative shoulder 

tip pain was initially higher in the low-pressure group; however, pain scores 

between the groups became comparable by 24 hours and resolved completely in 

both groups by postoperative day 7. Intraoperative complications, including bile 

spillage and bleeding, were slightly more frequent in the low-pressure group, 

but the differences were not statistically significant. No significant difference 

was observed in postoperative complications between the two groups. 

Conclusion: Low-pressure pneumoperitoneum in laparoscopic 

cholecystectomy is a safe and feasible alternative to standard-pressure 

pneumoperitoneum. Although it is associated with a longer operative time and 

slightly higher initial postoperative pain, overall outcomes including 
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complication rates are comparable between the two approaches. Low-pressure 

pneumoperitoneum can be considered in selected patients to minimize 

physiological disturbances without compromising surgical safety. 

Keywords: Laparoscopic cholecystectomy, Low-pressure pneumoperitoneum, 

Standard-pressure pneumoperitoneum, Shoulder tip pain, Operative time, 

Surgical outcomes. 
 

 

INTRODUCTION 
 

Cholelithiasis is one of the most common 

hepatobiliary disorders worldwide and a leading 

indication for surgical intervention. Its prevalence 

varies across populations, with a higher incidence 

reported in females and increasing frequency with 

advancing age.[1] In India, the prevalence is estimated 

to be around 6%, with notable regional variations and 

a higher occurrence among women. Most patients 

remain asymptomatic; however, a proportion 

develops symptoms requiring surgical 

management.[2] 

Over the past few decades, the surgical management 

of gallstone disease has evolved significantly. 

Laparoscopic cholecystectomy has replaced open 

cholecystectomy as the standard of care due to its 

advantages, including reduced postoperative pain, 

shorter hospital stay, faster recovery, and improved 

cosmetic outcomes. Since its introduction, it has 

become one of the most frequently performed 

surgical procedures worldwide.[3,4]  

A critical component of laparoscopic 

cholecystectomy is the creation of 

pneumoperitoneum, which provides adequate 

working space and visualization for the surgeon. This 

is typically achieved by insufflation of carbon 

dioxide into the peritoneal cavity.[5] Standard-

pressure pneumoperitoneum, generally maintained 

between 12–14 mmHg, has been widely used to 

ensure optimal exposure of the operative field.[6] 

However, this increased intra-abdominal pressure is 

associated with several physiological effects, 

including reduced pulmonary compliance, alterations 

in cardiovascular dynamics, decreased venous return, 

and changes in renal and hepatic function.[7] 

One of the most commonly reported postoperative 

complaints following laparoscopic cholecystectomy 

is shoulder tip pain. This pain is believed to result 

from diaphragmatic irritation caused by carbon 

dioxide insufflation and peritoneal stretching. 

Despite the use of analgesics, complete relief is often 

not achieved, making postoperative pain 

management a significant concern in these 

patients.[8,9] 

In recent years, there has been increasing interest in 

the use of low-pressure pneumoperitoneum, typically 

ranging from 7–10 mmHg, as an alternative to 

standard pressure. The rationale behind this approach 

is to minimize the adverse physiological effects 

associated with higher intra-abdominal pressures 

while still maintaining adequate visualization for safe 

surgical performance. Studies have suggested that 

low-pressure pneumoperitoneum may reduce 

postoperative pain and improve patient comfort 

without significantly increasing complication 

rates.[10,11] 

However, the use of lower pressures may also present 

certain challenges, including reduced operative field 

visibility, increased technical difficulty, and 

potentially longer operative time. These factors raise 

concerns regarding the safety and feasibility of low-

pressure pneumoperitoneum, particularly in routine 

clinical practice.[12] 

Given these considerations, the present study was 

undertaken to evaluate the impact of low-pressure 

pneumoperitoneum compared to standard-pressure 

pneumoperitoneum in patients undergoing 

laparoscopic cholecystectomy. The study focuses on 

key clinical outcomes, including postoperative 

shoulder tip pain, duration of surgery, and 

intraoperative and postoperative complications, to 

determine whether low-pressure pneumoperitoneum 

can be a viable and effective alternative in surgical 

practice. 

Aim And Objectives 

Aim: To evaluate the impact of low-pressure 

pneumoperitoneum compared to standard-pressure 

pneumoperitoneum in patients undergoing 

laparoscopic cholecystectomy. 

Objectives 

1. To compare the incidence and severity of 

postoperative shoulder tip pain between low-

pressure and standard-pressure 

pneumoperitoneum.  

2. To compare the duration of surgery between the 

two groups.  

3. To assess and compare intraoperative 

complications such as bile spillage and bleeding 

in both groups.  

4. To evaluate and compare postoperative 

complications between low-pressure and 

standard-pressure pneumoperitoneum groups. 

 

MATERIALS AND METHODS 
 

Study Design: This was an observational clinical 

study conducted to evaluate the impact of low-

pressure pneumoperitoneum compared to standard-

pressure pneumoperitoneum in patients undergoing 

laparoscopic cholecystectomy. 

Study Setting: The study was carried out in the 

Department of General Surgery at Dr. B. R. 

Ambedkar Medical College and Hospital, Bengaluru.  

Study Duration: The study was conducted over a 

specified study period as per institutional protocol. 



912 

 International Journal of Medicine and Public Health, Vol 16, Issue 2, April - June 2026 (www.ijmedph.org) 
 

Study Population: Patients diagnosed with 

cholelithiasis and scheduled for laparoscopic 

cholecystectomy were included in the study. 

Sample Size Estimation: The sample size was 

calculated based on the difference in postoperative 

shoulder tip pain between low-pressure and standard-

pressure pneumoperitoneum groups, as reported in a 

previous study by Lakshman Agarwal et al., where 

the incidence was 14% in the low-pressure group and 

38% in the standard-pressure group. 

Assuming an effect size of 30% difference between 

the two groups, the sample size was calculated using 

the following formula: 

𝑛 =
(𝑍𝛼 + 𝑍1−𝛽)

2 × [𝑃1(100 − 𝑃1) + 𝑃2(100 − 𝑃2)]

𝑑2
 

Where: 

Z_α=1.96(for 95% confidence interval)  

Z_(1-β)=0.84(for 80% power)  

P_1=14%(proportion in Group A)  

P_2=38%(proportion in Group B)  

d=30%(effect size)  

Substituting the values: 

 

𝑛 =
(1.96+0.84)2[14(100 − 14) + 38(100 − 38)]

(30)2
 

 

The calculated sample size was 30 patients in each 

group, resulting in a total sample size of 60 patients. 

Sample Size: A total of 60 patients were included and 

divided into two groups: 

• Group A: Low-pressure pneumoperitoneum 

(LPP) group  

• Group B: Standard-pressure pneumoperitoneum 

(SPP) group  

Each group comprised 30 patients. 

Sampling Method: Patients were allocated into two 

groups based on intraoperative pneumoperitoneum 

pressure settings. 

Inclusion Criteria 

• Patients diagnosed with cholelithiasis  

• Patients undergoing elective laparoscopic 

cholecystectomy  

• Patients willing to participate in the study  

Exclusion Criteria 

• Patients unfit for general anesthesia  

• Patients with complicated gallstone disease (e.g., 

acute cholecystitis, pancreatitis)  

• Patients requiring conversion to open 

cholecystectomy  

• Patients with significant cardiopulmonary 

comorbidities  

Study Procedure: All patients underwent standard 

preoperative evaluation including clinical 

examination, laboratory investigations, and 

ultrasonography. 

Laparoscopic cholecystectomy was performed under 

general anesthesia using a standard four-port 

technique. 

• In Group A (LPP), pneumoperitoneum was 

maintained at low pressure (7–10 mmHg)  

• In Group B (SPP), pneumoperitoneum was 

maintained at standard pressure (12–14 mmHg)  

Intraoperative parameters such as duration of surgery 

and complications were recorded. 

Outcome Measures: The following parameters were 

assessed and compared between the two groups: 

1. Postoperative shoulder tip pain  

• Assessed using the Visual Analogue Scale (VAS) 

at predefined time intervals  

2. Duration of surgery  

• Measured in minutes from incision to closure  

3. Intraoperative complications  

• Including bile spillage and bleeding  

4. Postoperative complications  

• Including surgical site infection and other adverse 

events  

Pain Assessment 

Postoperative pain was evaluated using the Visual 

Analogue Scale (VAS), where: 

• 0 represents no pain  

• 10 represents worst imaginable pain  

Pain scores were recorded at multiple postoperative 

intervals and followed up up to 7 days. 

Data Collection: All relevant clinical data were 

recorded in a structured proforma. The collected data 

included demographic details, operative findings, and 

postoperative outcomes. 

Statistical Analysis: Data were entered and analyzed 

using appropriate statistical methods. 

• Continuous variables were expressed as mean ± 

standard deviation  

• Categorical variables were expressed as 

frequency and percentage  

• Comparative analysis between groups was 

performed using appropriate statistical tests  

• A p-value of <0.05 was considered statistically 

significant  

Ethical Considerations: The study was conducted 

after obtaining approval from the Institutional Ethics 

Committee. Informed consent was obtained from all 

participants prior to inclusion in the study. 
 

RESULTS 
 

A total of 60 patients were included in the study, with 

30 patients each in Group A (low-pressure 

pneumoperitoneum) and Group B (standard-pressure 

pneumoperitoneum). The observations were 

analyzed across multiple clinical parameters 

including age, gender, operative duration, 

postoperative pain, and complications. 

The majority of patients belonged to the younger age 

group, particularly between 21–40 years, accounting 

for 66.6% of the total study population. The mean age 

of patients was comparable between both groups, 

indicating baseline homogeneity. The distribution of 

patients across different age groups was fairly 

balanced between the two study arms. 

Further outcome measures including operative time, 

postoperative pain scores, and complications were 

evaluated to compare the effectiveness and safety of 

low-pressure versus standard-pressure 

pneumoperitoneum. 
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Table 1: Age distribution of patients in Group A and Group B 

Age group (years) Group A (Low pressure) n Group B (Standard pressure) n Total n (%) 

21–30 10 8 18 (30.0%) 

31–40 8 14 22 (36.6%) 

41–50 7 4 11 (18.3%) 

51–60 5 4 9 (15.0%) 

Total 30 30 60 (100%) 

Mean age (years) 38.8 37.9 37.0 

 

[Table 1] shows the age-wise distribution of patients 

in both study groups. 

[Table 1] shows that the majority of patients 

belonged to the 31–40 years age group, accounting 

for 22 patients (36.6%), followed by the 21–30 years 

group with 18 patients (30.0%). The 41–50 years 

group included 11 patients (18.3%), while the 51–60 

years group had the least representation with 9 

patients (15.0%). 

In Group A, the highest number of patients were in 

the 21–30 years group (10 patients), whereas in 

Group B, the majority were in the 31–40 years group 

(14 patients). The distribution across age groups was 

relatively comparable between both groups. 

The mean age was 38.8 years in Group A and 37.9 

years in Group B, with an overall mean age of 37 

years, indicating no significant difference between 

the groups and confirming baseline comparability. 

 

Table 2: Gender distribution of patients in Group A and Group B 

Gender Group A (Low pressure) n (%) Group B (Standard pressure) n (%) Total n (%) 

Male 6 (20.0%) 5 (16.66%) 11 (18.3%) 

Female 24 (80.0%) 25 (83.33%) 49 (81.6%) 

Total 30 (100%) 30 (100%) 60 (100%) 

 

[Table 2] shows the gender-wise distribution of 

patients in both study groups. 

[Table 2] shows that females constituted the majority 

of the study population, accounting for 49 patients 

(81.6%), while males comprised 11 patients (18.3%). 

In Group A, 24 patients (80.0%) were female and 6 

patients (20.0%) were male. In Group B, 25 patients 

(83.33%) were female and 5 patients (16.66%) were 

male. This indicates a female predominance in both 

groups with comparable gender distribution. 

 

Table 3: Duration of surgery in Group A and Group B 

Duration of surgery (minutes) Group A (Low pressure) n (%) Group B (Standard pressure) n (%) p-value 

<45 0 (0.0%) 6 (20.0%) 0.0098 

45–90 21 (70.0%) 22 (73.3%) 0.776 

>90 9 (30.0%) 2 (6.6%) 0.019 

Total 30 (100%) 30 (100%)  

 

[Table 3] shows the distribution of duration of 

surgery among patients in both study groups. 

[Table 3] shows that the majority of surgeries were 

completed within 45–90 minutes in both groups, with 

21 patients (70.0%) in Group A and 22 patients 

(73.3%) in Group B. In the <45 minutes category, no 

cases were observed in Group A, whereas 6 cases 

(20.0%) were present in Group B, which was 

statistically significant (p=0.0098). In the >90 

minutes category, Group A had a significantly higher 

number of cases (9 patients, 30.0%) compared to 

Group B (2 patients, 6.6%), also showing statistical 

significance (p=0.019). This indicates that longer 

operative duration was more common in the low-

pressure pneumoperitoneum group. 

 

Table 4: Post-operative shoulder tip pain and VAS score in Group A and Group B 

Time Interval Group A (Low pressure) n (%) Group B (Standard pressure) n (%) p-value 

VAS at 4 hours 10 (33.3%) 8 (26.6%) 0.287 

VAS at 8 hours 6 (20.0%) 3 (10.0%) 0.724 

VAS at 12 hours 3 (10.0%) 2 (6.6%) 0.638 

VAS at 24 hours 2 (6.6%) 2 (6.6%) 1.0 

VAS at 7 days 0 (0.0%) 0 (0.0%) 1.0 

Total 30 (100%) 30 (100%)  

 

[Table 4] shows the distribution of post-operative 

shoulder tip pain (VAS >3) among patients in both 

study groups at different time intervals. 

[Table 4] shows that post-operative shoulder tip pain 

(VAS >3) was higher in Group A at 4 hours (10 

patients, 33.3%) compared to Group B (8 patients, 

26.6%). At 8 hours, pain persisted in 6 patients 

(20.0%) in Group A and 3 patients (10.0%) in Group 

B. By 12 hours, the number of patients with pain 

reduced to 3 (10.0%) in Group A and 2 (6.6%) in 

Group B. At 24 hours, both groups had equal number 

of patients with pain (2 patients, 6.6%). By 7 days, no 

patients in either group reported shoulder tip pain 

(0%). The differences at all time intervals were not 

statistically significant (p>0.05). 
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Table 5: Intra-operative complications in Group A and Group B 

Parameter Group A (Low pressure) n (%) Group B (Standard pressure) n (%) p-value 

Bile/stone spillage 4 (13.3%) 3 (10.0%) 0.689 

Bleeding 5 (16.6%) 3 (10.0%) 0.450 

CBD/biliary tract injury 0 (0.0%) 0 (0.0%) 1.00 

Bowel injury 0 (0.0%) 0 (0.0%) 1.00 

Liver injury 0 (0.0%) 0 (0.0%) 1.00 

Total 30 (100%) 30 (100%)  

 

[Table 5] shows the distribution of intra-operative 

complications among patients in both study groups. 

[Table 5] shows that intra-operative complications 

such as bile/stone spillage occurred in 4 patients 

(13.3%) in Group A compared to 3 patients (10.0%) 

in Group B, and bleeding occurred in 5 patients 

(16.6%) in Group A compared to 3 patients (10.0%) 

in Group B. No cases of CBD/biliary tract injury, 

bowel injury, or liver injury were observed in either 

group (0%). The differences between the groups were 

not statistically significant (p>0.05). 

 

Table 6: Post-operative complications in Group A and Group B 

Parameter Group A (Low pressure) n (%) Group B (Standard pressure) n (%) p-value 

Bile leak 0 (0.0%) 0 (0.0%) 1.00 

Bleeding 0 (0.0%) 0 (0.0%) 1.00 

Wound infection 1 (3.3%) 1 (3.3%) 1.00 

Port site hernia 0 (0.0%) 0 (0.0%) 1.00 

Total 30 (100%) 30 (100%)  

 

[Table 6] shows the distribution of post-operative 

complications among patients in both study groups. 

[Table 6] shows that post-operative complications 

were minimal in both groups, with wound infection 

observed in 1 patient (3.3%) in each group, and no 

cases of bile leak, bleeding, or port site hernia 

reported (0%). There was no statistically significant 

difference between the groups. 

Tables Summary 

[Table 1] shows that the majority of patients in the 

study belonged to the 31–40 years age group, 

accounting for 22 patients (36.6%), followed by the 

21–30 years group with 18 patients (30.0%). The 41–

50 years group included 11 patients (18.3%), while 

the 51–60 years group comprised 9 patients (15.0%). 

In Group A, the highest number of patients were in 

the 21–30 years category (10 patients), whereas in 

Group B, the majority were in the 31–40 years 

category (14 patients). The mean age in Group A was 

38.8 years and in Group B was 37.9 years, with an 

overall mean of approximately 37 years, indicating 

that both groups were comparable in terms of age 

distribution without any significant baseline 

variation. 

[Table 2] demonstrates that females constituted the 

majority of the study population, accounting for 49 

patients (81.6%), while males comprised only 11 

patients (18.3%). In Group A, 24 patients (80.0%) 

were female and 6 patients (20.0%) were male. 

Similarly, in Group B, 25 patients (83.33%) were 

female and 5 patients (16.66%) were male. This 

consistent female predominance across both groups 

reflects the known higher prevalence of cholelithiasis 

among females and confirms that gender distribution 

between the groups was comparable. 

[Table 3] shows that the majority of surgical 

procedures in both groups were completed within 45–

90 minutes, with 21 patients (70.0%) in Group A and 

22 patients (73.3%) in Group B falling into this 

category. Notably, in the <45 minutes category, no 

cases were observed in Group A, whereas 6 patients 

(20.0%) in Group B underwent shorter duration 

surgeries, which was statistically significant 

(p=0.0098). Furthermore, a significantly higher 

proportion of patients in Group A (9 patients, 30.0%) 

required more than 90 minutes compared to Group B 

(2 patients, 6.6%) (p=0.019). These findings indicate 

that surgeries performed under low-pressure 

pneumoperitoneum were associated with longer 

operative duration, suggesting increased technical 

difficulty or reduced operative field exposure. 

[Table 4] illustrates the pattern of post-operative 

shoulder tip pain assessed using VAS scores greater 

than 3 at different time intervals. At 4 hours 

postoperatively, 10 patients (33.3%) in Group A 

experienced significant pain compared to 8 patients 

(26.6%) in Group B. At 8 hours, pain persisted in 6 

patients (20.0%) in Group A and 3 patients (10.0%) 

in Group B. By 12 hours, pain further reduced to 3 

patients (10.0%) in Group A and 2 patients (6.6%) in 

Group B. At 24 hours, both groups had equal 

incidence of pain with 2 patients (6.6%) each. By day 

7, no patients in either group reported shoulder tip 

pain (0%). Although pain appeared slightly higher in 

the low-pressure group during early postoperative 

periods, the differences were not statistically 

significant, and both groups showed complete 

resolution over time. 

[Table 5] shows the distribution of intra-operative 

complications between the two groups. Bile or stone 

spillage was observed in 4 patients (13.3%) in Group 

A and 3 patients (10.0%) in Group B. Bleeding 

occurred in 5 patients (16.6%) in Group A compared 

to 3 patients (10.0%) in Group B. Importantly, no 

cases of CBD or biliary tract injury, bowel injury, or 

liver injury were reported in either group (0%). 

Although the incidence of minor complications such 

as spillage and bleeding was slightly higher in the 
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low-pressure group, these differences were not 

statistically significant, indicating that both 

techniques have comparable intra-operative safety 

profiles. 

[Table 6] demonstrates the post-operative 

complications observed in both groups. Wound 

infection was the only complication reported, 

occurring in 1 patient (3.3%) in Group A and 1 

patient (3.3%) in Group B. No cases of bile leak, 

postoperative bleeding, or port site hernia were 

observed in either group (0%). The absence of major 

complications and equal distribution of minor 

complications between the groups indicates that both 

low-pressure and standard-pressure 

pneumoperitoneum are equally safe in the 

postoperative period. 

Overall, the compiled results indicate that while low-

pressure pneumoperitoneum is associated with a 

longer operative duration and a slightly higher 

incidence of minor intra-operative events, it does not 

lead to an increase in major complications. Post-

operative pain trends and complication rates are 

comparable between the two groups, supporting the 

safety and feasibility of low-pressure 

pneumoperitoneum in laparoscopic cholecystectomy. 

 

DISCUSSION 

 

The present observational clinical study was 

conducted to evaluate the impact of low-pressure 

pneumoperitoneum (LPP) compared to standard-

pressure pneumoperitoneum (SPP) in patients 

undergoing laparoscopic cholecystectomy. The 

primary focus was on postoperative shoulder tip pain, 

with additional assessment of operative duration and 

perioperative complications.[13,14] The demographic 

profile of the study population showed that the 

majority of patients were in the 21–40 years age 

group, accounting for 66.6% of the total population, 

with a mean age of approximately 37 years. Both 

groups were comparable in terms of age distribution, 

which is important to ensure that the observed 

outcomes are attributable to the intervention rather 

than demographic differences.[15] The study also 

demonstrated a clear female predominance (81.6%), 

which is consistent with the known higher prevalence 

of cholelithiasis among females due to hormonal and 

metabolic factors.[16] 

A key finding of this study was the significantly 

longer operative duration observed in the low-

pressure pneumoperitoneum group. A higher 

proportion of patients in Group A (30.0%) required 

more than 90 minutes for surgery compared to Group 

B (6.6%), with statistical significance (p=0.019). 

Additionally, no cases in the low-pressure group 

were completed within 45 minutes, whereas 20.0% of 

cases in the standard-pressure group fell into this 

category (p=0.0098). This suggests that reduced 

intra-abdominal pressure may compromise the 

operative field, making dissection more technically 

demanding and time-consuming.[17,18] 

Postoperative shoulder tip pain, assessed using VAS 

scores greater than 3, showed a higher incidence in 

the low-pressure group during the early postoperative 

period. At 4 hours, 33.3% of patients in Group A 

experienced pain compared to 26.6% in Group B. 

Similar trends were observed at 8 and 12 hours.[19] 

However, the differences were not statistically 

significant at any time point. Importantly, pain levels 

in both groups decreased progressively and became 

equal by 24 hours, with complete resolution by day 

7. These findings suggest that although low-pressure 

pneumoperitoneum did not significantly reduce 

postoperative shoulder tip pain in this study, both 

techniques provide satisfactory pain outcomes over 

time.[20,21] 

Intra-operative complications such as bile or stone 

spillage and bleeding were slightly more frequent in 

the low-pressure group, with incidences of 13.3% and 

16.6% respectively, compared to 10.0% and 10.0% in 

the standard-pressure group. However, no 

statistically significant difference was observed 

between the groups. Importantly, no major 

complications such as CBD injury, bowel injury, or 

liver injury were reported in either group, indicating 

that both techniques are safe when performed by 

experienced surgeons.[22,23] 

Postoperative complications were minimal in both 

groups. Wound infection was observed in only 1 

patient (3.3%) in each group, with no cases of bile 

leak, postoperative bleeding, or port site hernia. This 

further supports the safety profile of both low-

pressure and standard-pressure 

pneumoperitoneum.[23] 

When compared with existing literature, several 

studies have reported that low-pressure 

pneumoperitoneum is associated with reduced 

postoperative pain and improved hemodynamic 

stability. However, in the present study, no 

significant reduction in shoulder tip pain was 

observed with low-pressure pneumoperitoneum.[24] 

This discrepancy may be attributed to differences in 

study design, patient selection, or intraoperative 

techniques. On the other hand, the finding of 

increased operative duration with low-pressure 

pneumoperitoneum is consistent with previous 

studies, which have highlighted the potential trade-

off between reduced physiological impact and 

technical difficulty.[25] 

Overall, the findings of this study suggest that low-

pressure pneumoperitoneum is a safe and feasible 

alternative to standard-pressure pneumoperitoneum. 

While it may be associated with longer operative time 

and slightly higher minor intra-operative events, it 

does not significantly affect postoperative outcomes 

or complication rates. The choice between low-

pressure and standard-pressure pneumoperitoneum 

may therefore be guided by surgeon preference, 

patient condition, and intraoperative requirements. 

Limitations 

The present study has certain limitations that should 

be considered while interpreting the results. The 

sample size was relatively small, which may limit the 
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generalizability of the findings. The study was 

conducted at a single center, which may introduce 

institutional bias. Additionally, long-term outcomes 

such as recurrence of symptoms, quality of life, and 

late complications were not assessed. Future studies 

with larger sample sizes and multicentric design are 

recommended to validate these findings. 

 

CONCLUSION 

 

Low-pressure pneumoperitoneum in laparoscopic 

cholecystectomy is a safe and feasible technique with 

outcomes comparable to standard-pressure 

pneumoperitoneum. Although it is associated with a 

longer operative duration, it does not significantly 

reduce postoperative shoulder tip pain or increase 

complication rates. Both techniques demonstrate 

similar safety profiles, and the choice of 

pneumoperitoneum pressure can be individualized 

based on surgical expertise and patient factors. 

 

REFERENCES 
 
1. Thapa N, Paudel KR, Shrestha A, et al. Comparative Study of 

Low Pressure versus Standard Pressure Carbon Dioxide 

Pneumoperitoneum in Reducing Shoulder Tip Pain Post 

Laparoscopic Cholecystectomy. J Nepalgunj Med Coll. 
2017;15(2):45–49. 

2. Raval AD, Thakker D, Vyas A, et al. The impact of intra-

abdominal pressure on perioperative outcomes in laparoscopic 
cholecystectomy. Surg Endosc. 2016;30(12):5456–5465. 

3. Goel A, Gupta S, Yadav A, et al. Comparative analysis of 

hemodynamic changes and shoulder tip pain under standard 
pressure versus low-pressure pneumoperitoneum in 

laparoscopic cholecystectomy. Int Surg J. 2019;6(2):512–518. 

4. Özdemir-van Brunschot DM, van Laarhoven CJ, Scheffer GJ, 
et al. What is the evidence for the use of low-pressure 

pneumoperitoneum? A systematic review. Surg Endosc. 

2016;30(5):2049–2065. 
5. Ortenzi M, et al. Low-pressure versus standard-pressure 

pneumoperitoneum in laparoscopic cholecystectomy: 

systematic review and meta-analysis. Surg Endosc. 
2020;34(1):1–13. 

6. National Institutes of Health. Gallstones and laparoscopic 

cholecystectomy. NIH Consensus Statement. 1992;10(3):1–
20. 

7. Dubois F, Berthelot G, Levard H. Laparoscopic 

cholecystectomy: historic perspective and personal 
experience. Surg Laparosc Endosc. 1989;1(1):52–57. 

8. Mühe E. Long-term follow-up after laparoscopic 

cholecystectomy. Endoscopy. 1992;24(9):754–758. 

9. Keus F, de Jong JA, Gooszen HG, et al. Laparoscopic versus 
open cholecystectomy for patients with symptomatic 

cholecystolithiasis. Cochrane Database Syst Rev. 

2006;(4):CD006231. 
10. Gurusamy KS, Samraj K. Low pressure versus standard 

pressure pneumoperitoneum in laparoscopic cholecystectomy. 

Cochrane Database Syst Rev. 2009;(2):CD006930. 
11. Wallace DH, Serpell MG, Baxter JN, et al. Randomized trial 

of different insufflation pressures for laparoscopic 

cholecystectomy. Br J Surg. 1997;84(4):455–458. 
12. Sarli L, Costi R, Sansebastiano G, et al. Prospective 

randomized trial of low-pressure pneumoperitoneum for 

laparoscopic cholecystectomy. Surg Endosc. 2000;14(4):334–
338. 

13. Barczyński M, Herman RM. Low-pressure 

pneumoperitoneum reduces postoperative pain after 
laparoscopic cholecystectomy. Surg Endosc. 2003;17(4):533–

538. 

14. Joris JL, Noirot DP, Legrand MJ, et al. Hemodynamic changes 
during laparoscopic cholecystectomy. Anesth Analg. 

1993;76(5):1067–1071. 

15. Cunningham AJ, Brull SJ. Laparoscopic cholecystectomy: 

anesthetic implications. Anesth Analg. 1993;76(5):1120–

1133. 

16. Alexander JI. Pain after laparoscopy. Br J Anaesth. 
1997;79(3):369–378. 

17. Mouton WG, Bessell JR, Otten KT, et al. Pain after 

laparoscopy. Surg Endosc. 1999;13(5):445–448. 
18. Koivusalo AM, Kellokumpu I, Lindgren L. Gasless vs 

pneumoperitoneum laparoscopic cholecystectomy. Ann Surg. 

1996;223(3):298–303. 
19. Dexter SP, Vucevic M, Gibson J, et al. Hemodynamic 

consequences of high vs low pressure pneumoperitoneum. 

Surg Endosc. 1999;13(4):376–381. 
20. Odeberg S, Ljungqvist O, Svenberg T, et al. Hemodynamic 

effects of pneumoperitoneum. Surg Endosc. 1994;8(7):809–

813. 
21. Schäfer M, Krähenbühl L, Büchler MW. Predictive factors for 

complications in laparoscopic cholecystectomy. Ann Surg. 

1998;228(5):723–730. 
22. Vecchio R, MacFadyen BV, Palazzo F. History of 

laparoscopic surgery. Panminerva Med. 2000;42(1):87–90. 

23. Soper NJ, Stockmann PT, Dunnegan DL, et al. Laparoscopic 
cholecystectomy: the new gold standard. Arch Surg. 

1992;127(8):917–923. 

24. Peters JH, Ellison EC, Innes JT, et al. Safety and efficacy of 
laparoscopic cholecystectomy. Ann Surg. 1991;213(1):3–12. 

25. Scott NB, Turfrey DJ, Ray DA, et al. A comparison of 

shoulder tip pain following laparoscopic procedures. Br J 
Surg. 1995;82(8):1161–1164. 

 


