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Introduction: 

For more than 25 years, laparoscopic cholecystectomy (LC) has superseded open 

cholecystectomy (OC) in the treatment of benign gallbladder illnesses and has become the gold 

standard for symptomatic cholelithiasis. It has grown in popularity around the world and is now 

one of the most common procedures performed in general surgery. Today, more than 90% of 
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performed in general surgery. Today, more than 90% of cholecystectomy procedures are performed 

laparoscopically1. Although LC had several advantages over laparotomy, new questions developed about the 

consequences of a pneumoperitoneum on the hemodynamic, circulatory, and respiratory systems2.One of the 

most significant hemodynamic alterations is the transitory reduction in hepatic blood flow caused by 

pneumoperitoneum. A two-year prospective study was conducted in the Postgraduate Department of General 

Surgery, Government Medical College, Srinagar. During this time, laparoscopic cholecystectomy was 

performed on 150 patients with symptomatic. Our research showed that following laparoscopic 

cholecystectomy, elevations in liver enzymes (bilirubin, AST, ALT, GGT, ALP, and LDH) might happen at 

both high and low pressures, with DOP lasting longer than 60 minutes. Changes may be related to a decrease 

in portal venous flow at high pneumoperitoneum pressures when examined in conjunction with data gathered 

from earlier. 
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cholecystectomy procedures are performed laparoscopically1. Although LC had several 

advantages over laparotomy, new questions developed about the consequences of a 

pneumoperitoneum on the hemodynamic, circulatory, and respiratory systems2. One of the 

most significant hemodynamic alterations is the transitory reduction in hepatic blood flow 

caused by pneumoperitoneum3,4,5,6. The pressure and duration of a generated 

pneumoperitoneum have been shown to alter the degree of hepatic ischemia by elevating liver 

enzymes4,7,8. The intra-abdominal pressure used in laparoscopic surgery is 15 mm Hg, which 

is higher than the typical portal blood pressure (7-10 mmHg). This pneumoperitoneum could 

so limit portal flow and impair liver function. Experimental studies have shown that hepatic 

perfusion decreases as intraabdominal pressure rises above 6 mm Hg9. Other variables have 

also been suggested, including traction on the liver and electrocautery. Halevy10 was the first 

to study changes in LFT (liver function tests) following LC (laparoscopic cholecystectomy), 

and he found that postoperative enzyme levels increased by up to 70% with no detrimental 

clinical consequence. Several studies over the last decade have reported 'unexplained' 

variations in postoperative liver function tests (LFT) in individuals having laparoscopic 

procedures1,9. 

Although laparoscopic cholecystectomy is related with transitory rise of liver enzymes, 

abnormalities following the procedure are self-limiting and not associated with any morbidity 

in patients with normal liver function tests4,6,11,12 

In laparoscopic cholecystectomy, the working space is generated by insufflating carbon dioxide 

into the peritoneal cavity at a typical pressure of 12-14 mmHg13,14. Despite the numerous 

clinical advantages of laparoscopic surgery, the unfavourable effects of CO2 

pneumoperitoneum are cardiac, renal, splanchnic, and hepato-portal ischemia effects11,15,16,17. 

Jakimowicz et al. found a 53% decrease in portal flow and an increase in intraperitoneal 

pressure of up to 14mmHg18. Laparoscopic cholecystectomy under low pressure 

pneumoperitoneum (7-10mmHg) has also been shown to be possible19,20,21. Pneumoperitoneum 

is the conventional pre-requisite for laparoscopic surgery, but gas-less laparo-lift procedures 

have been used to minimise the negative effects of capnopneumoperitoneum. However, the 

exposure during surgery in laparo-lift instances is compromised22. 

 

Material & Methods: 
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A two-year prospective study was conducted in the Postgraduate Department of General 

Surgery, Government Medical College, Srinagar. During this time, laparoscopic 

cholecystectomy was performed on 150 patients with symptomatic cholelithiasis. The 

exclusion criteria were established to rule out any other known cause of liver function 

disturbances, including conversion to open cholecystectomy, acute inflammation or any other 

complication of gallstone disease, recent endoscopic retrograde cholangiopancreaticography 

(ERCP) and endoscopic sphincterotomy, choledocholithiasis, co-existing liver disease, any 

intra or postoperative complication, and incomplete data. The patient was in a little reverse 

Trendelenburg posture during the laparoscopic cholecystectomy, which was conducted under 

general anaesthesia using the 4-trocar technique. All patients were given similar anaesthetic 

medications.  

 Monopolar diathermy was utilised to treat hemostasis and gallbladder separation from the liver 

bed. Six liver function parameters were measured preoperatively at 1 hour, 24 hours, 1 week, 

and 3 weeks after surgery: bilirubin (direct and indirect), aspartate aminotransferase (AST), 

alanine aminotransferase (ALT), alkaline phosphatase (ALP), γ-glutamyl-transpeptidase (γ-

GT), and lactate dehydrogenase. 

Inclusion Criteria: Patients of any age group undergoing laparoscopic procedures at Medical 

College Hospital Srinagar with preoperative Liver Function tests within normal norms. 

Exclusion criteria include pre-operative abnormalities in liver enzymes and suspected or 

proven chronic liver disease. Common bile duct pathology. Conversion to open 

cholecystectomy. Haematological disorders. Patients who had undergone endoscopic 

retrograde cholangiopancreatography (ERCP) and endoscopic sphincterotomy, as well as those 

with a history of using hepatotoxic medications, were at risk for CBD injury during surgery. 

Results: Preoperative serum levels of different enzymes in study patients is shown in 

table 1 

                            

Table 2 and Figure 2 illustrate the relationship between pressure and postoperative levels of 

serum bilirubin. At high intra-abdominal pressure, postoperative bilirubin values are higher 

than preoperative values, and they return to preoperative levels after one week. At low pressure, 
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bilirubin levels do not increase levels and at moderate intra-abdominal pressure (12mm Hg) 

return to preoperative levels occurs after 24 hrs. 

Preoperative serum levels of different enzymes in study patients are shown in table 1& 

Fig 1 

Table 1: Comparison based on Pre-operative Serum Bilirubin, AST, ALT, 

GGT, ALP and LDH among various groups 

Preop Parameter IAP 15 IAP 12 IAP 10  

Serum Bilirubin 0.583 0.552 0.584 0.771 

AST 31.52 25.52 28.24 0.102 

ALT 30.28 24.24 27.20 0.085 

GGT 57.48 50.26 52.16 0.115 

ALP 85.74 90.60 78.46 0.125 

LDH 196.86 209.30 212.88 0.271 

 

 

 

Table 2 and Figure 2 illustrate the relationship between pressure and postoperative levels of 

serum bilirubin. 
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Fig. 3 & Fig. 4 show the effect on postoperative levels of serum AST and ALT, respectively. At 

10 mm of Hg pressure, there is no rise in AST or ALT levels; however, at 12 and 15 mm of Hg 

pressure, there is a notable increase in both enzyme levels, which return to preoperative values 

after 24 hours and one week, respectively. 

   Fig. 3 & Fig. 4 show the effect on postoperative levels of serum AST and ALT 
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Fig. 3: Comparison based on AST among different groups at various time intervals

IAP 15 IAP 12 IAP 10

Table 2: Comparison based on serum bilirubin among different groups 

at various time intervals 

 IAP 15 IAP 12 IAP 10  

1 Hour 1.38 1.21 0.63 <0.001* 

24 Hour 1.01 0.62 0.51 <0.001* 

1 Week 0.63 0.45 0.40 <0.001* 

3 Week 0.52 0.37 0.31 <0.001* 
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Effect on postoperative GGT and ALP levels is shown in table 7, fig 7 and table 8, fig. 8 

respectively which shows that levels of the enzymes are significantly higher at higher pressures 

and return to preoperative levels is after one week as compared to laparoscopic 

cholecystectomies done at lower pressures where rise is not too much and also return to 

preoperative levels occurs after 24 hrs. 
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Discussion: 

Elevation of liver enzymes following a simple laparoscopic cholecystectomy, once thought to 

be coincidental, has recently become a well-known occurrence. While there is uncertainty 

regarding the clinical significance of these enzyme increases, it was thought to be a temporary 

hepatic dysfunction. Numerous investigations have shown that patients undergoing 

laparoscopic cholecystectomy experience unanticipated alterations in liver function after 

surgery, and CO2 pneumoperitoneum may be a major contributing factor. Thus, the purpose of 

this study is to evaluate if there are any inexplicable changes in liver enzymes after laparoscopic 

cholecystectomy at various abdominal pressures.  

Following laparoscopic cholecystectomy, increased intra-abdominal pressure and its impact on 

portal venous flow are most likely the main causes of elevated liver enzymes. Reduced portal 

blood flow results from the 15 mm of Hg of CO2 being used, which is higher than the typical 

portal pressure of 7-10 mm of Hg. We performed a 4-port laparoscopic cholecystectomy on 

150 patients; 50 of them had an intra-abdominal pressure of 15 mm Hg, 50 at 12 mm Hg, and 

the remaining 50 at 10 mm Hg. Between the three groups, there was no discernible variation 

in the operative characteristics such as the length of symptoms or the duration of 

pneumoperitoneum. 

Thirteen male and thirty-seven female patients underwent surgery at an intra-abdominal 

pressure of 15 mm Hg. The patients ranged in age from 22 to 70 years, with the majority of 

cases (39%) falling into the 30- to 40-year-old age range. Prior to surgery, the average blood 

bilirubin level was 0.583+0.246. Levels on day one and one hour after surgery were 1.01+0.46 

and 1.38+0.54, respectively. Day 1's mean was higher than expected and in line with research 

by   Mahendra Bendre et al23, which found that day 1's post-operative mean was 1.10+0.32 and 

the pre-operative mean was 0.70+0.14 day 7 levels. 

The AST mean values on day 1 after surgery were 72.22+28.03 and 31.52+15.13, respectively. 

These values were similar to the study conducted by Rikki Singal et al24, which found that the 

preoperative mean was 27+16.1 and the postoperative mean was 72.9+15.1. 
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Preoperatively, the mean ALT value was 30.28+15.61, and postoperatively, on day 1, it was 

70.18+24.63. These values were similar to those found in a study by Bryant LR12, which found 

pre-operative values of 33.61+12.23 and post-operative values of 67.10+20.8 on day 1. Prior 

to surgery, the average level of ALP was 85.74+25.75; following surgery, it was 106.6+18.18 

on day 1 and 87.82+23.49 on day 7. The values were similar to those in a study by Joris J et 

al13., whose post-operative mean on day 1 and day 7 was 78.47+44.51 and the pre-operative 

mean was 79.4+30.91. 

At 10 mm of Hg: Six male patients and forty-four female patients underwent surgery at this 

pressure. The serum bilirubin mean before surgery was 0.584+0.244. Day 1 and Day 7 post-

operative means were, respectively, 0.51+0.19 and 0.40+0.17. In the study by Joris J et al13., 

the post-operative means on day 1 and day 7 were, respectively, 0.879+.27 and 0.391+0.16. 

Our study's findings are consistent with those of Joris J et al.'s13 investigation. 

The average AST values prior to surgery were 28.24+13.17. Postoperative levels were 

29.40+9.47 on day 1 and 22.34+8.13 on day 7. The postoperative values on day 1 and day 7 

were 32.87+11.53 and 26.33+9.82, respectively, according to a study by Joris J et al 

The findings are consistent with our research. On day one, the mean ALT values were 

27.20+14.57, and on day seven, the mean values were 21.72+10.97 and 29.22+9.99, 

respectively. Post-operative values in the Joris J et al13 study was 40.56+11.22 on day 1 and 

30.27+15.11 on day 7, respectively, and the outcomes were similar. 

The average ALP levels prior to surgery were 78.46+34.60. Day 1 and Day 7 post-operative 

ALP levels were 81.02+22.72 and 68.26+20.05, respectively. The post-operative mean values 

on days 1 and 7 were 83.03+48.23 and 76.60+54.60, respectively, according to a study by Joshi 

MR et al. These values are similar to those found in our study.  

The mean GGT levels were 52.16+17.61 prior to surgery, and they were 47.44+13.64 and 

43.28+12.52 on day 1 and day 7 following surgery, respectively. The levels of GGT do not rise 

after surgery. S. Hasukic et al16. report that in both HPLC and LPLC, GGT levels did not alter  

from basline. Serum LDH levels were 212.88+55.98 on average before surgery, 217.80+76.77 

on day 1, and 194.50+55.09 on day 7.S. Hasukic et al16. state that serum LDH levels are still 

present. 
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Conclusion: 

Our research showed that following laparoscopic cholecystectomy, elevations in liver enzymes 

(bilirubin, AST, ALT, GGT, ALP, and LDH) might happen at both high and low pressures, with 

DOP lasting longer than 60 minutes. Changes may be related to a decrease in portal venous 

flow at high pneumoperitoneum pressures when examined in conjunction with data gathered 

from earlier research. After one week, enzyme levels return to pre-operative levels. Surgeons 

should exercise caution when intending to conduct LC in patients with known hepatic 

insufficiency, even if there is no evidence to suggest that these enzyme alterations in otherwise 

healthy individuals are indicative of a real hepatic ischemia. For certain patient populations, 

low pressure pneumoperitoneum LC or gasless LC with abdominal wall retractors may be 

practical. 
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