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Abstract:Laparoscopic surgery has revolutionized the field of general surgery and has gained worldwide 

popularity and acceptance. However as it became more prevalent new concerns arose regarding the adverse 

effects of carbon dioxide pneumoperitoneum and increased intra-abdominal pressure during laparoscopic 

procedures. This is a prospective study, where blood samples were collected from 60 inpatients, undergoing 

various laparoscopic procedures, preoperatively once and post operatively on days 1 and 3. They were tested 

for liver function by assessing levels of serum bilirubin, serum alanine amino transferase (ALT), serum 

aspartateaminotransferase (AST) and serum alkaline phosphatase (ALP). The level of serum AST, ALT, 

bilirubin and alkaline phosphatase increased significantly during the immediate post-operative period. 

Doubling of pre-op values of AST was seen in 28.3% and of ALT was seen in 25%. By the 3
rd

 post-operative 

day, levels of AST, ALT, bilirubin and alkaline phosphatase returned to near pre-operative values. Therefore, 

transient elevation of hepatic enzymes occurred after all types of laparoscopic procedures. This transient rise 

showed no apparent clinical implication in most patients. However in those with hepatic insufficiency, care 

should be taken before deciding to perform laparoscopic surgery. 
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I. Introduction 
Minimally invasive surgery, especially laparoscopic surgery, has changed the face of general surgery. 

Laparoscopy provides access to the peritoneal cavity for diagnosis and for many surgical interventions that were 

previously possible only by laparotomy. Its advantages are well recognized and include reduced post-operative 

pain, shorter length of hospital stay and superior cosmetic results. Some of the diseases, which were not tackled 

due to fear of damage to surrounding structures during access, are presently being treated easily with 

laparoscopic surgery. Laparoscopy has had a profound influence on management of patients with impalpable 

testes, gallbladder disease and Hirschsprung's disease
 [1]

. 

However the operation time may be prolonged and the pneumoperitoneum produces elevated intra-

abdominal pressure with continuous compression of intra-abdominal organs, which potentially influences 

hepatic microcirculatory perfusion
 [3-5]

.New concerns arose regarding the effects of pneumoperitoneum on the 

cardiovascular and respiratory systems
 [2]

. Moreover, the observation of hemodynamic and metabolic 

impairment related to Carbon dioxide (CO2) pneumoperitoneum and postoperative mesenteric ischemia reports 

following laparoscopic procedures have raised concern about the local and systemic effects of increased intra-

abdominal pressure during laparoscopic procedures.  

Many studies have disclosed „unexplained‟ changes in postoperative liver function tests (LFTs) in 

patients undergoing laparoscopic procedures 
[6,7]

 It has been noticed that, following laparoscopic surgery, level 

of certain serum liver enzymes rose markedly in most patients who had shown normal preoperative LFTs. This 

observation raised several questions - Are these changes of any clinical significance? What is the mechanism 

responsible? These changes might be attributed to hepatocellular dysfunction secondary to one or combination 

of CO2 pneumoperitoneum, diathermy extruding liver, branch of hepatic artery injured and general anaesthesia
 

[6]
. The transient elevation of hepatic enzymes showed no apparent clinical implication in most patients who 

received laparoscopic surgery according to follow-up observations and feedback from these patients.  

However, any increase in liver enzymes is a matter of concern to the clinician and warrants further 

investigation to determine the underlying pathology. Laparoscopy is gaining wide popularity among surgeons in 

India. There have been no studies in our setting to evaluate the potential deleterious effects of laparoscopic 

surgery on hepatic function. This study aims to investigate the alterations in the serum levels of liver enzymes 

following laparoscopic surgeries performed under constant intraperitoneal pressure (14mm Hg) at Tertiary care 

teaching hospital. 
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II. Aims And Objectives 
 To evaluate effects of laparoscopic surgery on liver enzymes Aspartate-aminotransferase (AST), Alanine-

aminotransferase (ALT), alkaline phosphatase (ALP) and serum bilirubin.  

 To establish the cause, possible mechanisms and clinical significance of disturbances in liver enzymes 

following laparoscopy 

 

III. Materials And Methods 
This prospective controlled study was conducted to evaluate the effectof laparoscopic procedures on 

liver function. The study population constituted 60 consenting inpatients, selected by purposive sampling from 

those who underwent various laparoscopic surgeries in a Tertiary care teaching hospital. Prior to selection, 

they underwent routine history taking, physical examination and investigations to exclude pre-existing liver 

diseases or generalized debility. Those selected had normal values of serum liver enzymes prior to surgery. 

The study was conducted over a 2-year period from November 2014 to October 2016. Ethics committee 

approval was taken. 

 

Data collected included 

• Name, age, sex, in patient no. 

• Diagnosis, Name of procedure 

• Duration of pneumoperitoneum 

• Anaesthesia involved 

• Levels of : 

 AST/SGPT (normal range < 35 U litre-1) 

 ALT or SGOT (normal range < 40 U litre-1) 

 Serum Bilirubin (normal range < 1 mg/dL) 

 Serum Alkaline Phosphatase (range 60-170 U litre-1) 

 

All measured pre-operatively (pre-op) once and then post-operatively (post-op) on Day 1, Day 3. 

During the surgery, the intraabdominal pressure (IAP) was maintained at around 14mmHg. The CO2insufflation 

time was recorded in each procedure.All patients had a urinary catheter introduced before the surgery. 

Perioperativeantibiotics were administered in all patients. 

 

The following patients were excluded from the study: 

• Patients with coexisting liver disease / preoperative deranged LFTs. 

• Patients that developed complications such as bile duct injury, obstruction, infection, leakage and high 

grade fever during surgery and in the post-operative period. 

• Patients who had undergone endoscopic retrograde cholangio pancreaticography(ERCP) and endoscopic 

sphincterotomy within one week before surgery. 

 

 The data was analysed for finding the significance of the effect of laparoscopy on hepatic function by 

using the students paired t test. All data were expressed as the mean ± standard deviation. P value less than 

0.005 was considered to be statistically significant. 

 

IV. Results 

 
Out of the 60 patients, who constituted the study population, 38 were females and 22 were male 

patients. The mean age of the study population was 38.66yrs. Range being from 11 to 69 yrs with majority 

below 50 years. 

 

Of the 60 patients constituting the study population, 26 patients i.e. 43.3% underwent cholecystectomy 

and 18 i.e. 30% underwent appendectomy. 8 patients had undergone laparoscopic hernia repair for ventral 

hernias and 2 had undergone transabdominal pre peritoneal repair (TAPP) for inguinal hernia. 
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Graph 1: Types of laparoscopic surgery 

 
 

 

Table 1:Changes in LFTs. Mean distribution of parameters. 

 

Parameter 
Pre-op 

Mean value 

Post-op day 1 

Mean value 

Post-op day 3 

Mean value 

Serum bilirubin (mg/dL) 0.72 ± 0.156 1.14± 0.321 0.79 ± 0.155 

AST (IU/L) 19.23 ± 6.758 33.00 ± 12.506 22.40 ± 7.159 

ALT (IU/L) 23.10 ± 6.125 39.37± 12.524 26.82± 7.205 

ALP (IU/L) 101.03± 21.279 135.517± 31.472 107.583± 22.865 

 

 

Graph 2: Comparison of mean Serum Bilirubin value at different time intervals 

 

 
 

 

Graph 3: Changes in LFTs after laparoscopic surgery 

 

 
 

When compared to the pre-operative values, mean values of serum bilirubin, AST, ALT and ALP increased 

significantly (p < 0.001) by post-operative day 1 and they came down to near pre-op values by post-op day 3. 
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Graph 3: Double Change 

 
 

On postoperative day 1, almost double the preoperative values were found in 18.3% of patients in the case of 

serum bilirubin. 28.3% and 25% of patients had double their preoperative values on postoperative day 1, when it 

came to SGPT and SGOT respectively. 

 

V. Discussion 

 
Laparoscopic surgery has become the established method of treatment for many surgical conditions. 

The progress in laparoscopic procedures has largely been due to the technological advances in endoscopic 

optics, video cameras and endoscopic instrumentation. Smaller incisions, reduced postoperative pain, shorter 

hospital stay, early ambulation and return to work are some of the advantages that increased the popularity of 

laparoscopic procedures
 [8]

. Although laparoscopy offered many advantages over laparotomy, new concerns 

arose regarding the effects of pneumoperitoneum on the cardiovascular and respiratory system. Many studies in 

the past decade, have disclosed unexplained changes in post-operative liver function in patients undergoing 

laparoscopic procedures. CO2 pneumoperitoneum might be one of the main reasons for this change in serum 

liver enzymes, as this is the main difference between laparoscopic and open surgeries. 

 

There have been no studies in our setting, to evaluate the potential deleterious effects of laparoscopic 

surgery on hepatic function. This study is therefore intended to assess the clinical significance of unexplained 

disturbances in liver enzymes following laparoscopic surgeries. The post-operative increase seen in the levels of 

serum bilirubin and liver enzymes was transient and occurred irrespective of the type of laparoscopic surgery 

they underwent. The values returned to near pre-operative levels within 3 days of surgery. None of the patients 

presented with post-operative clinical hepatic dysfunction in the follow up period. It was noticed that the 

postoperative day 1 levels doubled the pre-operative values in 18.3 % of patients in case of serum Bilirubin, 

28.3% of patients had doubling of serum AST levels and 25% had doubling of serum ALT levels. 

 

Studies have shown changes in serum liver enzymes following laparoscopic surgery, rather than open 

surgery. The first factor to be considered here is carbon dioxide pneumoperitoneum. All the patients in our study 

were subjected to carbon dioxide pneumoperitoneum and they showed changes in post-operative serum liver 

enzymes level. This is consistent with the results of other similar studies. The intra-abdominal pressure of 12 – 

15 mmHg used in our study was higher than the normal portal venous pressure of 7 – 10mmHg. This might 

cause a reduction in portal blood flow and lead to alterations in liver function. During laparoscopic surgery, 

there is an elevation and depression of intra-abdominal pressure (IAP) in a short time, this sudden alteration of 

IAP could cause undulation of portal blood flow. This undulation in blood flow and re-irrigation of organs may 

give rise to ischemia and re-irrigation damage of tissues and organs, especially the Kupffer and endothelial cells 

of hepatic sinusoids
9
. This can cause free radical generation

 [10]
. The role of reperfusion related mechanisms 

after laparoscopy and the production of free radicals are however smaller than the role of total surgical injury 

during open surgery. 

 

A frequently cited study
 [11]

 assessed the splanchnic circulatory changes during high-pressure carbon 

dioxide pneumoperitoneum. An increase of 5mm from 10 to 15 mm Hg of the IAP resulted in a blood flow 

decrease by 39% to liver and by 60% to peritoneum, by 40-54% to stomach, by 32% to jejunum and by 44% to 

colon. Meanwhile it was also found that, splanchnic blood flow decreased along with increase in operative time, 

despite a constant IAP. The increased IAP also triggers Neurohumoral responses of the vasopressin renin–
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angiotensin–aldosterone system. Vasopressin and norepinephrine play a significant role in causing damage to 

the hepatic function. 

 

The local effect of prolonged use of diathermy to the liver surface in laparoscopic cholecystectomy and 

the spread of heat to liver parenchyma may be another possibility
 [6]

. This hypothesis is supported by some 

studies
 [12-17]

. However, it remains to be explained why there is hepatic enzyme elevation in laparoscopic 

surgeries where the focus is far away from the liver. The squeeze pressure effect on the liver may be another 

possible mechanism for alterations of serum liver enzymes after laparoscopic cholecystectomy
 [6]

. The traction 

of the gall bladder may free the liver enzymes into the blood stream. But it is not significant as similar changes 

are seen in other laparoscopic surgeries like appendectomy and hernia repairs, where the liver was not handled 

at all.The rise in mean value of Bilirubin in our study was similar to the studies of Tauro LF
 [7]

 and Praveen 

Khandelwal
 [21]

. Marakis et al
 [24]

 found that the rise in serum bilirubin in LC group was 48.4%, the preoperative 

mean value was 0.64± 0.24 mg/dL which showed significant rise to 0.95±0.58 mg/dL 24 hours after surgery. In 

the study by Rikki Singal et al
 [18]

,the preoperative mean value was 0.53±0.1 mg/dL, which also showed 

significant, rise to 1.93±0.7 mg/dL after 24 hours of surgery. In our study the pre-operative mean was 0.72 ± 

0.16 mg/dL, which increased to 1.14 ± 0.32 mg/dL postoperatively. In all the studies, a significant increase in 

the level of serum bilirubin was seen postoperatively when compared to pre-operative levels. In our study as 

well as other studies it was seen that this change was transient and that the level of serum bilirubin returned to 

near pre-operative values by 3
rd

postoperative day.  

 

Table  2 :Comparison  of  changes  in  mean  values  of  AST and ALT  afterlaparoscopic surgery in various 

studies 
Mean values of postoperative liver enzyme changes after laparoscopic surgery in various studies 
 

First author (reference) Enzymes Preoperative mean 

value (U/l) 

Postoperative mean 

value (U/l) 

Guven et al. 2007 AST 22.76  6.44 61.72   28.13 

 ALT 21.55  8.92 60.30  32.17 

Tauro L F et al. 2008 AST 19.52   15.99 30.13   9.80 

 ALT 22.57  5.10 38.63  12.17 

Khalaf R. Al-Luwaizi 2013 AST 11.21   2.60 32.32   8.38 

 ALT 11.48  2.15 32.37  8.4 

Rikki Singal et al. 2015 AST 27.00   8.1 72.90   13.1 

 ALT 26.0  8.9 72.4  12.9 

Our study AST 19.23   6.76 33.00   12.51 

 ALT 23.10  6.12 39.37  12.52 

 

The rise in mean values of enzymes in our study was similar to that of other studies as shown in the 

table above. In the study by Khalaf R. Al-Luwaizi
[19]

, mean pre-operative value of AST in patients undergoing 

laparoscopic cholecystectomy was found to be 11.21  2.6 and postoperatively the mean value rose to 32.32  

8.38. In the study by Guven et al
 [23]

 the preoperative AST value was 22.76  6.44 which increased to 61.72  

28.13. In our study the mean value of AST preoperatively and postoperatively was 19.23 and 33 respectively. 

The results in our study are in agreement with those of other studies, all of which show a significant rise in the 

values of serum liver enzymes 24 hours postoperatively when compared to preoperative values. It was seen that 

these changes are transient and that the liver enzyme levels fell within 72 hours postoperatively. 

 

The results in our study are consistent with that of other studies, all of which show a significant rise in 

postoperative levels of serum liver enzymes AST and ALT as depicted in the table above. These occurred in 

patients whose preoperative values of liver enzymes were normal. In our study the mean value of ALT 

preoperatively and postoperatively was 23.1 and 39.37 respectively. In the study by Marakis et al
 [24]

. 

Preoperative mean value of ALT was 31.88 and postoperatively it increased to 61.62. 

 

These changes did not occur in patients undergoing open surgeries, as compared by Guven et al
 [23]

, Al-

Luwaizi KR et al
 [19]

 and Singal R et al
 [18]

, where patients were divided into two groups, one group underwent 

laparoscopic cholecystectomy and the other open cholecystectomy. There were no significant changes in the 

levels of serum liver enzymes of patients undergoing open surgery.  

 

Studies by Marakis et al, Guven et al and Singal R et al showed no significant change in the levels of 

serum alkaline phosphatase postoperatively. This is different from the observations of our study, where the 
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mean preoperative value of ALP was 101.03 and on postoperative day 1 it was 135.52. Our result was similar to 

that of Tauro LF et al and Khandelwal P et al, where there was a significant rise in the level of serum alkaline 

phosphatase postoperatively compared to the preoperative value.  These changes were transient and they 

returned to near normal values within a few days postoperatively. However if the serum alkaline phosphatase 

levels rise above the normal range and if those changes are persistent, further investigation is warranted since 

persistent elevation of this parameter may be suggestive of a breach in the integrity of biliary tree.  

 

From this study we have observed that the disturbances in liver function tests are not related to the age 

or sex in relation to laparoscopy. Carbon dioxide pneumoperitoneum, which is the only variable not present in 

patients undergoing open surgeries, might be one of the major causative factors. An intra-abdominal pressure of 

12-14 mmHg is higher than normal portal blood pressure of 7-10 mmHg, and is therefore capable of reducing 

portal blood flow and of causing alteration of the hepatic function.  

 

Thus, we conclude that if the patient‟s pre-operative liver function was very poor, laparoscopic surgery 

might not be the optimal choice. Alternatives like gasless laparoscopy may help avoid hepatic dysfunction. This 

could be tried as an alternative to routine laparoscopic surgery using carbon dioxide pneumoperitoneum in 

patients with poor liver function. 

 

Further work can be carried out in this field by taking a larger sample size, and by taking into 

consideration the duration of surgery to see if a longer carbon dioxide insufflation time leads to a greater change 

in postoperative liver enzymes. Also postoperative changes in the levels of liver function tests at different intra-

abdominal pressures can be compared to see whether low pressure laparoscopic surgery would cause less 

alterations. This would be beneficial as low pressure laparoscopic surgery or shorter duration of surgery could 

be adapted in patients with pre-existing liver dysfunction. 

 

VI. Conclusion 

 

All types of laparoscopic procedures can cause transient elevation of liver enzymes for which Carbon 

dioxide pneumoperitoneum remains the major causative factor. No apparent clinical implications were seen in 

patients undergoing laparoscopic surgery having these transient changes. However, they may still cause worry 

to the surgeon regarding the integrity of biliary tree. If the pre-operative liver function was very poor, 

laparoscopic surgery might not be the optimal choice for treating certain abdominal diseases and low-pressure 

pneumoperitoneum or gasless laparoscopy by abdominal wall lifting could be a reasonable alternative. 
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