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Abstract 
A prospective randomized controlled study was conducted to evaluate the feasibility and safety of low 

pressure co2 pneumoperitoneum versus standard pressure co2 pneumoperitoneum during laparoscopic 

cholecystectomy after receiving approval from ethical committee. Patients undergoing laparoscopic 

cholecystectomy were enrolled in the study after fulfilling eligibility criteria. According to surgical 

approach patients were randomly divided into two groups of 50 patients each, group A and group B 

respectively. Group a Patients underwent laparoscopic cholecystectomy with low pressure co2 

pneumoperitoneum [less than 8 mmHg] while group B patients underwent laparoscopic cholecystectomy 

under standard pressure co2 pneumoperitoneum [12 to 15 mmHg]. The following parameters were assessed 

primarily in terms of incidence of pain in post-operative period, changes in cardiorespiratory, changes in 

the organ system functions and length of the hospital stay. 

Results: Both groups were matched for the demographic parameters. We found that operative time was 

comparable in both groups whereas post-operative pain analgesic requirement, changes in 

cardiorespiratory, changes in organ system function and length of the hospital were flavouring low pressure 

co2 pneumoperitoneum in a statistically significant manner. (p< 0.01). 

Conclusion: Low pressure co2 pneumoperitoneum is ideal for laparoscopic cholecystectomy in terms of 

post-operative pain, use of analgesics, and length of hospitals stay and minimizes the adverse 

hemodynamic effect of co2 insufflation. 
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Introduction  

The annual incidence of gallstones is about one in 200 people (1). Only 2% to 4% of people with 

gallstones become symptomatic with biliary colic (pain), acute cholecystitis (inflammation), 

obstructive jaundice, gallstone pancreatitis within a year [1]. Cholecystectomy is the preferred 

option in the treatment of symptomatic gallstones [2]. Every year more than 0.5 million 

cholecystectomies are performed in the US and 60,000 in the UK [3]. Approximately 80% of the 

cholecystectomies are performed laparoscopically [4]. During the last hundred years 

cholecystectomy has remained the gold standard for the definitive management of patients with 

symptomatic cholelithiasis. The revolution in laparoscopic surgery began three decades ago 

when laparoscopic cholecystectomy was introduced. It did not take long for a consensus to 

develop and for the National Institutes of health to pronounce Laparoscopic cholecystectomy as, 

the treatment of choice for many patients with symptomatic cholelithiasis [5]. 

Traditionally, one of the first steps in laparoscopic cholecystectomy is the creation of 

pneumoperitoneum, using carbon dioxide (CO2) through a veress needle [6] or through a port [7] 

(hole) in the abdominal wall. Carbon dioxide is insufflated into peritoneal cavity at the rate of 4-

6 liters / min to a pressure of 10 -20 mmHg. The pneumoperitoneum is maintained by a constant 

gas flow of 200-400 mI/min. The conventional laparoscopic cholecystectomy uses a higher 

intra-abdominal pressure between 12-15mmHg and low-pressure pneumoperitoneum 

laparoscopic cholecystectomy uses a pressure of less than 8mmHg. There are certain advantages 

of low pressure pneumoperitoneum laparoscopic cholecystectomy over conventional 

laparoscopic cholecystectomy in terms of post-operative pain, requirement of analgesics,  
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preservation of cardio-pulmonary functions and length of 

hospital stay. 

The increased intra-abdominal pressure by creation of 

pneumoperitoneum with CO2 leads to certain changes in the 

function of organ systems and also leads to post-operative pain. 

Degree of intra-abdominal pressure is directly related to such 

change. The laparoscopic cholecystectomy can be performed at 

low pressure pneumoperitoneum. Though available space for 

dissection is less than the standard pressure pneumoperitoneum 

but an uncomplicated gallstones disease can be treated by low 

pressure laparoscopic cholecystectomy with reasonable safety 

by an experienced surgeon [8]. Post-operative pain syndrome is 

well recognized in laparoscopic cholecystectomy and 

characterized by abdominal and particularly shoulder tip pain 

which is not a feature seen in low pressure pneumoperitoneum 

laparoscopic cholecystectomy [9]. However the lower pressure 

involved in the low pressure laparoscopic cholecystectomy 

might result in less than adequate exposure of operating field 

resulting in longer than usual operating time, higher rate of 

conversion to standard pressure or open cholecystectomy [10]. 

With the safety of laparoscopic cholecystectomy having been 

established, the current stress is on reducing the postoperative 

morbidity associated with this procedure. Hence, this study was 

conducted to document the feasibility of low pressure 

laparoscopic cholecystectomy. 

 

Aims and Objectives 

To evaluate the feasibility and safety of low pressure CO2 

pneumoperitoneum versus standard pressure CO2 

pneumoperitoneum during laparoscopic cholecystectomy with 

respect to Incidence of pain in the post-operative period, 

changes in organ system functions and length of hospital stay 

 

Materials and Methods 

After obtaining approval from institutional ethical committee 

and informed written consent the study was conducted in 

patients admitted in the Post Graduate Department of Surgery 

Govt, Medical College Jammu over a period of one year for 

elective cholecystectomies. All patients of symptomatic gall 

stone diseases and gall bladder polyps (> 10mm) and patients 

with normal common bile duct (on pre-operative ultrasound) 

were included in the study and exclusion criteria was 

Patients with choledocholithiasis, Age <15 years and > 65 years 

and patients not fit for general anaesthesia. The patients were 

randomly divided into 2 groups of 50 patient each. The patients 

were allocated to receive either in standard or low-pressure 

pneumoperitoneum upon investigation to participate in the 

study. The randomization plan was drawn by independent 

investigator 

Group A: Consisted of patients who underwent low pressure 

pneumoperitoneum laparoscopic cholecystectomy [less than 

8mmHg]. 

Group B: Comprised of patients who underwent conventional 

pressure pneumoperitoneum laparoscopic cholecystectomy [12-

15mmHg]. 

 

All the patient admitted for cholecystectomy were fully 

evaluated by clinical examination, blood investigation and 

radiological investigation to confirm the diagnosis. Preoperative 

antibiotic dose was given and surgery performed under general 

anaesthesia by a single surgeon on both groups. 

 

Technique 

A conventional 4 port laparoscopic cholecystectomy was 

performed using CO2 gas as pneumoperitoneum. Two 10mm 

port made one in the umbilical and another in the Epigastrium 

and two 5mm ports made one in the anterior axillary line and 

one in the mid axillary line according to surgeon ease. For 

creation of pneumoperitoneum the Intra-abdominal pressure in 

group A was kept less than or equal to 8mmHg and in group B it 

was kept between 12-15mmHg. The patients were observed in 

both groups for changes in cardio respiratory parameters 

intraoperative, postoperative, for pain and observations were 

noted and recorded. 

 

Statistical Analysis 

The results were compared using student's t-test or Mann 

Whitney U-test whichever appropriate, were employed to 

analyze the statistical difference in parametric data. Chi-square 

or fisher's exact test whichever appropriate were applied for 

categorical data. A p value less than 0.05 was considered 

statistically significant. 

 

Observations and Result 

 
Table 1: Showing Age distribution of study patients among two groups 

 

Age (years) 
Group A Group B 

P-value 
No. % Age No. % Age 

20-34 19 38 21 42 

0.728 
35-49 21 42 17 34 

50-64 10 20 12 24 

Mean±SD 38.9±11.70 38.1±12.37 

Both groups were comparable in age distribution. [P value = 0.728] 

 
Table 2: Showing Gender distribution of study patients among two groups 

 

Gender 
Group A Group B 

P-value 
No. %age No. %age 

Male 14 28 9 18 

0.235 Female 36 72 41 82 

Total 50 100 50 100 

Both groups were comparable with respect to sex 
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Table 3: Showing comparison based on analgesic requirement in two groups 
 

Analgesic N Mean SD Range P-value 

Requirement 

Group A 8 2.13 0.641 1-3 0.018 

Group B 15 2.94 0.772 2-4  

*Statistically Significant Difference (P-value<0.05) 

 

The analgesic requirements for postoperative shoulder tip pain 

were less in group A as compared to group B. The mean number 

of analgesics requirement in group A was 2.13+0.641 and in 

group B was 2.94+ 0.772 with statistically significant difference 

[P-value<0.05] 

 
Table 4: Showing interoperative heart rate (beats/min) changes among two groups 

 

Time Interval 
Group A Group B 

P-value 
Mean SD Mean SD 

Just before induction 84.08 12.37 86.42 16.84 0.461 

During larynges & intubation 93.56 12.06 98.82 17.35 0.016* 

Immediately during insufflation 94.68 11.96 99.74 16.76 0.037* 

5 min. after insufflation 95.20 11.08 102.80 14.76 0.004* 

10 min. after insufflation 96.12 11.14 105.92 14.64 <0.001* 

20 min. after insufflation 96.17 10.67 105.25 10.06 <0.001* 

30 min. after insufflation 93.75 11.29 112.40 11.50 0.003* 

At exsufflation 92.36 10.28 104.52 12.67 <0.001* 

10 min. after exsufflation 88.04 10.92 100.56 12.02 <0.001* 

 

The Statistically Significant Difference (P-value<0.05) was 

observed on inter-group comparison of heart rate [beats/min] 

between group A and group B at various intervals during 

laryngoscopy and intubation, immediately during insufflation, at 

5, 10, 20, 30, minutes after CO2 insufflation, at exsufflation and 

10 minutes after CO2 exsufflation. 

 
Table 5: Comparison based on LFT's changes postoperatively among two groups 

 

Change in  

LFT's 

Group A Group B 
P-value 

Mean SD Mean SD 

T.B 0.12 0.064 0.234 0.082 <0.001* 

SGOT 4.08 2.546 11.92 4.198 <0.001* 

SGPT 4.42 2.935 15.64 5.896 <0.001* 

ALP 4.46 4.921 15.41 7.384 <0.001* 

Statistically Significant Difference (P-value<0.05) was observed in values of LFTs post 

operatively between both groups.  

 
Table 6: Showing comparison based on operative time (minutes) among two groups 

 

Operative time(minutes) N Mean SD Range P-value 

Group A 30 22.6 4.81 12-32 
0.465 

Group B 30 21.8 5.78 12-33 

 

The mean operative time [minutes] in group A was 22.6 ± 4.81 and in group B was 21.8 ± 5.78 with p value = 0.465 which was 

statistically insignificant 

 
Table 7: Showing comparison based on hospital stay (Days) among two groups 

 

Hospital Stay(Days) N Mean SD Range P-value 

Group A 50 1.1 0.303 1-2 
<0.001* 

Group B 50 2.3 0.405 2-3 

 

The mean duration of hospital stay [days] in group A was 1.1 ± 

0.303 and in group B was 2.3 ± 0.405 which was statistically 

significant [P-value <0.05] 

 

Discussion 

In our study the mean age of patients in group A was 38.9 + 

11.70 and in group B 38.1 ± 12.37, the difference was not 

statistically significant (p=0.728) (Table 1) and the gender 

distribution in both groups was inclined towards female with 

72% in group A and 82% in group B were females, although the 

difference between the two groups was not significant 

statistically (p=0.235) (Table 2). Our study was consistent with 

Shaffer EA 2005 [11] and Novacek G11 2006 [12] concluding 

females have 2 to 3 times higher risk of gallstones in 

premenopausal age. 

In our study, need of analgesia was more in group B than group 

A and the difference was statistically significant (p=0.018) 

(Table 3). Our study was consistent with Sarli L et al. 2000 [13] 

study in which mean shoulder pain scores at 12 and 24 hours 

and post-operative analgesia requirements were also 

significantly lower in low pressure laparoscopic 

cholecystectomy group (p< 0.001). Our study was also 

consistent with Sandoval Jimenez et al. 2009 [14] and Kandil et 

al. 2010 [15] concluding more frequent shoulder pain was seen in 

standard pressure group. 

In our study, rise in intraoperative heart rate was more in group 
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B than group A. Rise in intraoperative heart rate with 

statistically significant difference started at laryngoscopy and 

intubation (p=0.0 1 6) with further rise immediately during 

insufflations (p=0.037) and (p=0.045) with further continuous 

rise during insufflations; immediately during insufflations 

(p=0.034), 5, 10, 20, 30 minutes after insufflation, at 

exsufflation and remained till 10 minutes after exsufflation (p< 

0.001). Our study was consistent with Asif U et al. 2013 [16] 

(Table 4).  

In our study liver functions tests were done both pre and 

postoperatively and the results were compared, statistically 

significant difference was seen between the two groups (p< 

0.001) with greater elevation of enzymes in group B (Table 5). 

The mechanism of rise in liver functions tests is explained by 

rise in pressure upto 14 mmHg leading to decreased blood flow 

to liver and increased postoperative 1st hour serum AST and 

ALT levels. Our study was consistent with Erymilaz et al. 2012 
[17] in which there was statistically significant difference between 

low and high pressure group in respect to serum ALT and AST 

(p< 0.05). Although there was no statistically significant 

difference in serum bilirubin level (p>0.05). Similar results were 

seen in study by Gupta R et al. 2013 [18] with significant rise in 

liver function tests in high pressure group compared to low 

pressure [AST (p= 0.0001) and ALT (p=0.0001)].  

In our study the mean operative time in group A was 22.6 ± 4.81 

minutes and in group B 21.8 ± 5.78 minutes (p value =0.465) 

with no statistically significant difference (Table 5). Our study 

was consistent with Kanwer DB et al. 2009 [19] in which 

laproscopic cholecystectomy with standard pressure took an 

average of 46.4 ± 6.9 minutes and in low pressure took an 

average 49.1 ± 5.7 minutes. Low pressure took an average 3 

minutes more than standard pressure; but this difference was not 

significant statistically (p=0.1). Similar results were seen in 

Joshipura et al. 2009 (8) and Jie Hua et al. 2014 [20] studies with 

no significant difference in low pressure and high pressure 

group. 

In our study, mean duration of hospital stay in group a was 1.1 + 

0.303 days and in group b 2.3 ± 0.405 days with statistically 

significant difference (p< 0.001) (Table 13). Our study was 

consistent with Jie Hua et al. 2014(20) which concluded shorter 

length of hospital stay and early recovery in low pressure 

pneumoperitoneum. 

 

Conclusion 

On the basis of the findings of the present data it can be easily 

established that low pressure co2 pneumoperitoneum is ideal for 

laparoscopic cholecystectomy in terms of post-operative pain, 

use of analgesics, length of hospitals stay and minimizes the 

adverse effect of co2 insufflation. Hence laparoscopic 

cholecystectomy being established as a mainstay of treatment 

for gallstones it can be further improved by reducing pressure 

for pneumoperitoneum thereby reducing the complications 

related to organ system. 
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