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INTRODUCTION 

The introduction of laparoscopic surgery has 

changed dramatically the management of gallstone 

disease and has established Laparoscopic 

Cholecystectomy (LC) as the gold standard method 

to treat uncomplicated cholelithiasis. With  

experience and training, it is applicable to over 95% 

cases of symptomatic cholelithiasis
1
.  Furthermore, 

the feasibility and safety of fluoroscopic 

intraoperative cholangio graphy and the laparoscopic 

common bile duct exploration have extended the 

role of laparoscopic techniques in the management 

of choledocholithiasis as well. 
2,3

 

Despite its numerous advantages (i.e. a shorter 

hospital stay, limited postoperative pain, quick 

recovery, fewer complications), this procedure may 

impair hepatic functions. The application of Carbon 

 

 

dioxide (CO2) Pneumoperitoneum in high-risk 

patients may induce undesirable consequences in 

critically ill patients with cardiovascular, respiratory 

or renal insufficiency due to either hypercapnia or 

increased intra abdominal pressure. 
4,5,6,7

 

Some recent trials have shown that due to high intra 

abdominal pressure during laparoscopic 

Cholecystectomy, intra abdominal blood flow 

compromises which leads to reduction in portal 

venous flow. 
8,9,10,11

 On the other hand, there are 

controversial studies, which show that the intra 

abdominal pressures ranging between 11 and 13 mm 

Hg do not compromise splanchnic circulation.
12

 

Moreover, elevation of serum liver enzymes after 

uneventful LC has been reported which seems to be 

attributed to splanchnic ischemia 
13,14,15,16,17,18,19

. Due 

ABSTRACT 
 

Objective: To find out the alterations in hepatic 

functions after laparoscopic cholecystectomy and 

the possible mechanisms behind such effect.     

Study Design: A prospective analytic study. Place 

and Duration of Study: The study was conducted 

in surgical unit-1; Allied Hospital Faisalabad, from 

January 1st, 2009 to June 30th, 2009. Patients and 

Methods: With approval from the institutional 

ethical committee and informed consent, as per 

inclusion and exclusion criteria, 100 patients for 

laparoscopic cholecystectomy were included in the 

study. The blood samples of the patients were 

collected to test liver enzymes; bilirubin, alanine 

aminotransferase (ALT) aspartate  aminotransferase 

(AST) and alkaline phosphatase (ALP) once pre-

operatively and  then on 2nd and 10th post operative 

days. The preoperative values were compared with 

that of postoperative values. During LC intra-

abdominal pressure for pneumoperitoneum was 

maintained at 14 mmHg of CO2 and the duration of  

  

 

CO2 insufflation was measured. Results: Forty 

eight hours after LC, levels of ALT, AST and 

bilirubin were found to be increased (ALT: 51.11 

U/L, P<0.001; AST: 53.79 U/L, p<0.001 and  

Bilirubin: 1.38mg/dl P <0.001which were 

statistically significant. Moreover, these hepatic 

enzymes were significantly increased in patients 

who had longer durations of CO2 insufflations. The 

changes in alkaline phosphatase measurements 

were found to be non significant. The levels of 

hepatic functions returned to normal or near normal 

values in samples of 10th post operative day. 

Conclusion:  Transient alterations in hepatic 

functions are frequently observed after uneventful 

laparoscopic cholecystectomy, which clinically 

appear to be insignificant. CO2 Pneumoperitoneum 

seems to be the main reason for theses changes but 

other factors may also contribute. Key Words: 

Laparoscopic Cholecystectomy, Hepatic functions, 

CO2 pneumoperitoneum 
 

Original Article 

Objective   
The study was carried out to 

assess the frequency of pain and 

withdrawal movements after 

injection of rocuronium and 

effects of pre-treatment with 

lignocaine.  

Design  
It was a double blind study.  

Place and Duration of Study  
This study was of six months 

duration and was carried out 

from March 2004 to September 

2004 at Combined Military 

Hospital Kharian.  

Patients and Methods  
One hundred and twenty 

unpremedicated patients with 

ASA grade I and II, aged 

between 18-60 years and of both 

sexes were enrolled in the study. 

Patients were randomly divided 

into two groups of 60 patients 

each. After induction of 

anaesthesia with thiopentone,  

patients in group A, received 3 

ml of lignocaine plain while 

those inArticle 
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to all these observations, gasless laparoscopy has 

been proposed by some surgeons. 
20

 

No such local study has been carried out in our set 

up uptill now. Hence, this study was conducted to 

explore the incidence and clinical significance of 

liver enzyme changes after uneventful laparoscopic 

cholecystectomy. 

 

PATIENTS AND METHODS 

This prospective study was carried out as per 

inclusion and exclusion criteria for LC on 100 

patients who were admitted in Surgical Unit-1, 

Allied Hospital Faisalabad. The period of study 

extended from January 1st, 2009 to June 30th, 2009. 

 

INCLUSION CRITERIA  
Following patients were included in the study. 

Age between 20 to 70 years. 

Patients with uncomplicated gall stone disease. 

Patients who underwent uneventful laparoscopic 

cholecystectomy only. 

Patients with no pre existing liver functions 

abnormality. 

Exclusion Criteria:  Following patients were 

excluded from the study. 

Patients who had undergone endoscopic retrogade 

cholangiopancreaticography and sphincterotomy 

within10 days before the laparoscopic operation. 

Patients who developed complications such as bile 

duct injury, leakage, obstruction and infection. 

Patients with per operative cholangiography. 

Patients with coexisting liver disease ( e.g.Hepatitis 

B,C and cirrhosis). 

High risk patients with co morbid cardiopulmonary 

and renal problems. 

Although, drugs (anesthetic, antibiotic and analgesic) 

may affect liver function tests. 

But, we could not exclude this factor from our study 

because it was an unavoidable technical flaw.  

However, we selected those drugs which have either 

no effect on liver function tests or they affect only to 

a minimum extent 
21,22

. 

 

AGE AND SEX DISTRIBUTION  

Number and percentage of female and male patients 

was calculated for their sex wise distribution but for 

age wise distribution, they were divided into five 

groups of twenties (A), thirties (B), forties(C), fifties 

(D) and sixties (E). 

Operative Technique:  Laparoscopic 

cholecystectomy in all the patients was performed 

by the same team of consultants. The operation was 

performed under general anesthesia with the patients 

in slight reverse trendelenberg position and 4-trocars 

technique. All patients received same anaesthetic 

drugs (propofol,succinyl asta, isoflurane and 

vencurronium) that are known either not to affect or 

interfere as little as possible with the enzymatic 

activity of the liver (constant anesthetic 

protocol).The pneumoperitoneum was created by 

insufflation of CO2 via Veress needle. Intra 

abdominal pressure was maintained stable at 14 mm 

Hg in all cases. Monopolar diathermy was used for 

hemostasis and to detach the gall bladder from its 

liver bed.After the extraction of gall bladder, drain 

was placed in sub hepatic space. 

 

POSTOPERATIVE PERIOD  

Postoperatively, same intravenous glucose infusions 

and electrolytes were given to all the patients for 24 

hours. Three doses of prophylactic antibiotic 

ceftriaxone 1G was given intravenously at the time 

of induction followed by two doses at 12 hourly 

interval. For postoperative analgesia, injection 

nalbuphene 10mg I/V was given at 12 hourly 

intervals as needed.  Twenty four hours after 

operation, all the patients were reviewed for free 

residual CO2 gas under the diaphragm by taking X-

ray abdomen standing AP view Sampling Technique 

for Hepatic Functions:Four liver function parameters; 

alanine Aminotransferase (ALT), Asparate 

Aminotransferase (AST), bilirubin and Alkaline 

phosphatase (ALP)  were measured pre operatively, 

on 2nd post-operative day before their discharge and 

then on the 10th post operative day when they were 

called for  removal of stitches and follow up. The 

laboratory tests were carried out at the same 

laboratory using only one type of instrument. It was 

ensured that all patients selected for the study had 

normal serum ALT,AST, bilirubin and ALP values 

in normal range before surgery. The normal range of 

these haematological parameters was ALT. 5–42 

U/L; AST. 5–42 U/L; bilirubin( total) 0.3–1.2 mg/dl 

and ALP. 80–306 U/L. Statistical Analysis: Results 
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were expressed as means +/- standard deviation. 

Data was analyzed to find out the significance of 

effect of laparoscopy on hepatic functions by using 

students paired "t" test. Statistical analysis was 

performed with the statistical package of social 

sciences (SPSS). P- values <0.005 were considered 

to be statistically significant 

 

RESULTS 

Ratio of female patients in our study was 88% (n=88) 

while males were 12% (n=12). The age of the 

patients ranged from 21–70 years with mean age 52 

years. Patients were divided into five groups namely 

A, B,C ,D and E for their age wise distribution 

(Table-1). 

 

Table-1: 

Age-wise Distribution of Patients in Groups 
Age Range Groups Number of 

patients 

Percentage 

( % ) 

21 to 30 

Years 

A 19 19% 

31 to 40 

Years 

B 38 38% 

41 to 50 

Years 

C 27 27% 

51 to 60 

Years 

D 13 13% 

61 to70 Years E 3 03% 

 

All patients remained stable haemodynamically 

during the postoperative period and the mortality 

was nil. A statistically significant increase in the 

levels of serum ALT, AST and bilirubin was noted 

in samples of 2nd post-operative day. Pre-operative 

values of ALT and AST were seen to be doubled in 

25% of cases. The levels ALT, AST and bilirubin 

returned to near pre-operative values in samples of 

10th postoperative day. Moreover, the elevations in 

hepatic enzymes particularly, ALT and AST were 

more marked in patients who had  longer  durations 

of CO2 insufflation (Table-2). 

 

Table-2: 

S/Alkaline Phosphatase(U/L) Means and 

Standard Deviations 
Time of Assessment Means Standard  

Deviations 

Pre operative 204.46 43.67 

2nd post operative day 184.51 41.80 

10th post operative day 203.42 43.04 

Table-3: 

Correlation of CO2 Insufflation Time with Levels 

of Serum Liver Enzymes 
Percentage of 

Patients 

Duration 

of CO2 

insufflati

on 

Elevations in levels of hepatic 

enzymes observed on 2nd  post 

operative day 

ALT AST Bilirubin, 

15% Up to 40 

minutes 

Up to  

45% 

Up to 

40% 

Up to 30% 

33% Up to   50 

minutes 

Up to 

70% 

Up to 

60% 

Up to 45% 

27% Up to   60 

minutes 

Up to 

95% 

Up to 

80% 

Up to 70% 

20% Up to   

70minutes 

          

100% 

Up to 

100% 

Up to 80% 

5% Above 70 

minutes 

Above

110% 

Above 

100% 

Up to 100% 

 

For statistical analysis, means and standard 

deviations were calculated from the results of pre-

operative, 2nd and 10th post-operative day samples 

values ( Tables-3 ). To find out the significance of 

effect of aparoscopy on hepatic functions, students 

paired "t" test was used and P-values of ALT, AST 

and Bilirubin were  found to be <0.001. 

 

Table-4: 

Means and Standard Deviations of ALT, AST 

and Bilirubin at Different Time Intervals 
Liver  

Functions 

Time of Assessment Means Standard 

Deviations 

 

ALT (U/L) 

Pre operative 28.19 5.29 

2nd post operative day 51.11 13.06 

10th post operative day 29.16 5.40 

 

 

AST (U/L) 

Pre operative 31.23 5.51 

2nd post operative day 53.79 12.92 

10th post operative day 31.20 5.75 

 

 

Bilirubin 

(mg/dl) 

Pre operative 0.8229 0.1378 

2nd post operative day 1.3840 0.2727 

10th post operative day 0.8280 0.1370 

 

We also measured levels of alkaline phosphatase but 

no significant alterations were noted (Table-4). Free 

gas under the diaphragm was not detected in any 

case which showed that the residual CO2 was 

absorbed completely within 24 hours of operation. 
 

DISCUSSION 

Despite numerous clinical advantages, laparoscopic 

surgery with pneumoperitoneum leads to complex 

haemodynamic, metabolic, neurologic, and humoral 

changes 
23, 24, 25, 26, 27

.   
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Hepatic hypo-perfusion during LC reported 

previously has been attributed to combined effects of 

hypercapnia, elevated intra abdominal pressure and  

position of the patient.
28,29

 

Carbon dioxide is rapidly absorbed across the 

peritoneal membrane into the circulation. 

The rate of CO2 absorption is 20-30ml/hr at flow 

rates of 200 ml/min 
30

. Maximum absorption of CO2 

occurs at the beginning of insufflation and at 

exsufflation due to the difference in pressure 

gradient
31

. Due to high solubility in the blood, it may 

cause hypercapnia with respiratory acidosis by the 

generation of carbonic acid, resulting in increased 

heart rate, arterial pressure and systemic peripheral 

resistances 
[7]

. Body buffers, the largest reserve of 

which lies in bone, absorb CO2 (upto120 L) and 

minimize the development of hypercarbia or 

respiratory acidosis during brief endoscopic 

procedures. Once the body buffers are saturated, 

respiratory acidosis develops rapidly and the 

respiratory system takes the burden of absorbing 

CO2 and its release from the buffers 
32

 

The increased intra abdominal pressure on the other 

hand, affects the cardiovascular system by 

compressing inferior vena cava and pericardium, and 

thus decreasing directly the venous blood return to 

the right atrium and the cardiac output 
33

. The usual 

level of intra abdominal pressure (12-14 mm Hg) is 

higher than that of portal venous system (7-10 mm 

Hg). Consequently, it may lead to reduction in portal 

blood flow and changes in liver perfusion. 

Experimental data has shown decrease in hepatic 

perfusion when intra abdominal pressure increases 

over 6 mm Hg
5
.  Portal blood flow decreases as 

much as 53% when the intra abdominal pressure 

reaches 14 mm Hg.  A significant decrease the 

hepatic microcirculation has been proved at the 

pressure of 12 mm Hg 
8,9

. 

Finally,potential  causes of splanchnic ischemia 

during pneumoperitoneum are direct vessel 

compression, release of vasoactive substances such 

as angiotensin, and hypercapnia. The deflation of the 

pneumoperitoneum restores the reduced splanchnic 

blood flow. Thus, laparoscopy is considered a 

reperfusion phenomenon model and the disturbances 

of liver function tests could be attributed to free 

radical-induced lipid per oxidation seen at the end of 

the procedure
34

. These free radicals generated at the 

end of a laparoscopic procedure, possibly as a result 

of an ischaemia-reperfusion phenomenon induced by 

the inflation and deflation of the pneumoperitoneum 

can damage the tissues and organs, especially the 

Kupffer and the endothelial cells of the hepatic 

sinusoids
35,36

. Therefore, the elevated intra 

abdominal pressure due to carbon dioxide 

pneumoperitoneum may be responsible for the 

increase of liver enzymes after LC. 

Several studies support the hypothesis that 

alterations in hepatic function after LC may be 

caused by the local effect of prolonged use of 

diathermy to the liver surface and subsequent spread 

to the hepatic parenchyma.
37,38,39,40

 However, 

changes in the level of serum liver enzymes have 

also been observed after laparoscopic colectomy 

where the focus is far from the liver.
[41]

. 

In our study, there was a significant rise in the levels 

of serum ALT, AST and bilirubin (p<0.001) in 

immediate post operative period when compared to 

pre operative values and that of 10th post operative 

day.  While  mean values of serum ALP  showed no 

significance alteration in immediate post operative 

period when compared with means of pre operative  

and that of 10th post operative day. Moreover, the 

levels of serum ALT and AST in up to 25% cases 

and that of serum bilirubin in 5% of patients were 

doubled on 2nd post operative day. These increased 

levels were seen in those patients who had a 

prolonged period of CO2 pneumoperitoneum when 

compared to others. Ten days after operation, liver 

enzymes values returned to near normal pre-

operative levels in almost all the patients. None of 

the patient reported any apparent clinical hepatic 

dysfunction after surgery in their follow up   

feedback. 

Tauro LF, Sheethal CM, et al conducted a study to 

check and compare the mean pre- operative levels of  

serum bilirubin, ALT, AST and ALP with that  of  

1st and 7th post operative days, showed transient 

increases in these hepatic functions on 1st post 

operative day. The increased levels were particularly 

seen in those patients who had prolonged periods of 

CO2 pneumoperitoneum when compared to others. 

All the patients in their study, there was a transient 

rise in the enzymes levels and the values returned to 

near pre operative levels with in one week after 

surgery.
42

  Similar findings have also been revealed 

in different series of international literature. 
13,14,16,17,18

 
The results of our study showed transient increases 

in serum aminotransferases and bilirubin in all the 
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cases after LC, but, no significant alteration in the 

levels of ALP.  

The alterations in hepatic enzymes of our study are 

comparable with the observations given in literature. 

But, in order to ensure accurate conclusions, it was 

necessary to rule out all other possible reasons of 

hepatic enzymes abnormalities such as those related 

to gallstone disease itself and its complications, or 

any pre-existing chronic liver disease. So, a strict 

exclusion criteria was set in this study by excluding 

the patients with known liver function test 

abnormality, conditions which could affect hepatic 

enzymes per-operatively i.e. conversion to open 

cholecystectomy or any other post-operative 

complications. 

Keeping in view the results of international literature 

and our study, it is concluded that transient elevation 

of hepatic enzymes occur after un-eventful 

laparoscopic cholecystectomy without any apparent 

clinical implications. These transient alterations 

return to normal levels within 10 days after 

operation. Major causative factor seems to be the 

CO2 pneumoperitoneum and increased intra 

abdominal pressure. 

 

CONCLUSION 

Transient elevation in liver function tests is a usual 

finding after un-eventful LC with out any significant 

clinical consequences and it is mainly attributed to 

the high intra- abdominal pressure of CO2 

pneumoperitoneum but other factors such as surgical 

manipulation, diathermy etc may contribute. 

 

RECOMMENDATIONS 

Due to paucity of research work on this topic in our 

clinical set up, further research and    studies are 

suggested to probe our point of view. 
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