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Abstract

Background: The pneumoperitoneum and the resulting high intraabdominal pressure may have several systemic effects
including splanchnic ischemia. Disturbances of liver function tests following laparoscopic cholecystectomy have been previously
reported although their etiology still remains uncertain. This prospective study was planned to explore further the incidence and
significance of this alteration.

Materials and Methods: Over a two-year period, laparoscopic cholecystectomy was performed in 262 consecutive patients with
symptomatic cholelithiasis. Total and indirect bilirubin (TB and IB), aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), and &atilde;-glutamyl-transpeptidase (γ-GT) were tested preoperatively as well as 24 hours
following surgery. Strict exclusion criteria were adopted in order to eliminate any known cause of possible liver function
disturbances.

Results: Totally 198 patients fulfilled the criteria and were included in the study. A statistically significant increase of TB, IB,
ASP, ALT and a significant decrease of ALP were noted postoperatively, whereas γ-GT showed slight not significant elevation. A
48.4% mean increase of TB value, duplication of IB in 16% of cases, and an up to 100% mean increase of both ASP and ALT
values were seen.

Conclusion: Transient alterations of hepatic enzymes are frequently observed after uneventful laparoscopic cholecystectomy,
presumably attributed to the elevated intraabdominal pressure of the pneumoperitoneum. Further studies could enlighten the
exact pathogenetic mechanism.

INTRODUCTION

The introduction of laparoscopic surgery has changed
dramatically the management of gallstone disease
establishing the laparoscopic cholecystectomy as the method
of choice for treating uncomplicated cholelithiasis.
Furthermore, the feasibility and safety of fluoroscopic
intraoperative cholangiography and the laparoscopic
common bile duct exploration have extended the role of
laparoscopic techniques in the management of
choledocholithiasis as well (1,2). However, the application of

carbon dioxide 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 intraabdominal pressure
(3,4,5,6). Some recent trials have shown that the high

intraabdominal pressure during laparoscopic

cholecystectomy leads to reduced portal venous flow and
compromised intraabdominal blood flow (7,8,9,10). On the

other hand, there are controversial studies showing that
intraabdominal pressures ranging between 11 and 13 mm Hg
are not associated with compromised splanchnic circulation
(11). Furthermore, an elevation of serum liver enzymes after

uncomplicated laparoscopic cholecystectomy has been
reported (12,13,14,15,16) and that seems to be attributed to

splanchnic ischemia (17,18). Due to all these observations,

gasless laparoscopy has been proposed by some surgeons
(19). This study was planned explore further the incidence

and clinical significance of serum liver test changes after
uneventful laparoscopic cholecystectomy.

MATERIALS AND METHODS

A prospective study was carried out at this Academic
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Surgical Department over a 2-year period (2003 and 2004),
after a long time experience on laparoscopic
cholecystectomies (up to one thousand cases were performed
previously). Written consent from the patients as well as
ethical approval by the scientific committee of our hospital
were provided.

During this period laparoscopic cholecystectomy was
attempted in 262 consecutive patients suffering from
symptomatic cholelithiasis. However, 64 patients were
excluded from the study. The exclusion criteria were set up
in order to eliminate any other known cause of possible liver
function disturbances, and involved: conversion to open
cholecystectomy, acute inflammation or any other
complication of gallstone disease, recent ERCP and
endoscopic sphincterotomy, choledocholithiasis,
hematological disorders, co-existent liver disease, any intra-
/postoperative complication, and incomplete data.

Laparoscopic cholecystectomy was performed under general
anesthesia with the patient in a slight reverse Trendelenburg
position with the 4-trocar technique, according to the
‘‘American'‘ variable. All patients received similar
anaesthetic drugs that are known not to affect the hepatic
enzymes. The pneumoperitoneum was created by
insufflation of warm carbon dioxide via an inserted Verres
needle. Intraabdominal pressure was maintained stable at 12
mm Hg in all cases. Monopolar diathermy was used for
hemostasis and gallbladder detachment from its liver bed.
Six liver function parameters were measured preoperatively
and 24 hours following surgery: total and indirect bilirubin
(TB–IB), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), and γ-
glutamyl-transpeptidase (γ-GT).

Results were expressed as mean value ± standard deviation.
The data were compared with analysis of variances
(ANOVA) and paired t-test. Statistical analysis was
performed with the Statistical Package for the Social
Sciences (SPSS, Inc., Chicago, IL, USA). P values <0.05
were considered statistically significant.

RESULTS

Totally 198 patients fulfilled the criteria and were included
in the study. There were 143 women (72%) and 55 men
(28%), with mean age of 55 years (range 20 to 82). The
mean duration of the operation was 55 minutes (range 40 to
70). The mean duration of the pneumoperitoneum was 45
minutes (range 35 to 65). All patients recovered well and
had an uneventful postoperative course.

The preoperative total bilirubin (0.64 ± 0.24 mg/ml) was
increased up to 48.4% postoperatively (0.95 ± 0.58 mg/ml).
This was statistically significant (p=0.001). An increase was
found in 81.8% of the patients.

Likewise, the preoperative indirect bilirubin (0.53 ± 0.21
mg/ml) was increased up to 49.1% postoperatively (0.79 ±
0.49 mg/ml). This was statistically significant (p=0.001). An
increase was found in 77.5% of the patients, while this
increase was up to 2-fold in 16% of cases.

The change in the values of aminotransferases was more
remarkable. The preoperative AST (24.36 ± 24.01 U/ml)
was increased up to 126% postoperatively (55.07 ± 40.39
U/ml). This was statistically significant (p=0.001). The
preoperative ALT (31.88 ± 74.77 U/ml) was increased up to
93.28% postoperatively (61.62 ± 54.87 U/ml). This was also
statistically significant (p=0.001).

The preoperative γ-GT (45.48 ± 86.58 U/ml) showed slight
elevation postoperatively (46.72 ± 79.76 U/ml). This
negligible increase was not statistically significant
(p=0.783).

The preoperative alkaline phosphatase (70.16 ± 28.84 U/l)
was decreased up to 9% postoperatively (63.69 ± 29.47 U/l).
This was statistically significant (p=0.001).

All the above-mentioned values are summarized in Table 1.

Figure 1

Table 1: Changes in liver function tests after laparoscopic
cholecystectomy

DISCUSSION

Disturbances in liver function tests in patients undergoing
laparoscopic cholecystectomy have been already reported
reaching up to 80% of cases in some studies (15). These rates

are significantly higher than those seen after open
cholecystectomy (16,20). Obviously, this fact leads to the

conclusion that the laparoscopic procedure should be



Alterations In Liver Function Tests Following Laparoscopic Cholecystectomy

3 of 5

considered responsible for them.

To ensure accurate conclusions however, it is necessary to
rule out all other possible reasons of hepatic enzymes
abnormality such as those related to gallstone disease itself
and its complications, or pre-existing chronic liver disease.
Therefore, strict exclusion criteria have been set in this study
in order to exclude patients with known liver function test
abnormality, or any other condition, which could affect
hepatic enzymes postoperatively, i.e. conversion to open
cholecystectomy or other postoperative complications.
Finally, 64 patients (24%) could not fulfill our criteria and
were excluded from the study.

Additionally, the laparoscopic skills and previous experience
are important factors for safe and reliable conclusions. Our
teaching hospital has long time experience on biliary and
laparoscopic surgery. The large number (up to one thousand)
of laparoscopic cholecystectomies performed previously,
ensure further reliability in the present prospective study.

Our results showed a statistically significant increase of total
bilirubin from 0.64 mg/ml to 0.95 mg/ml and of indirect
bilirubin from 0.53 mg/ml to 0.79 mg/ml. Transferases were
significantly duplicated (AST: from 24.36 U/ml to 50.07
U/ml; ALT from 31.88 to 61.62 U/ml). A significant
decrease of alkaline posphatase from 70.16 U/l to 63.29 U/l
was noted. The increase of γ-GT was not statistically
significant (p=0.783). These results are in accordance with
most previously published literature in the subject
(12,13,15,16,20).

The use of diathermy which may induce thermal damage to
hepatic parenchyma, or the use of anaesthetic medications
some of which might influence visceral blood flow have
been addressed for these enzymatic changes. However, their
effect is debatable, since both factors are used in the same
manner in laparoscopic as well as in open cholecystectomy
(16).

Thus, it is reasonable to speculate that reported differences
in liver function tests could be caused by carbon dioxide
pneumoperitoneum. The occurring pathophysiological
changes may be due to both carbon dioxide insufflation and
increased intraabdominal pressure. Carbon dioxide, has high
solubility in the blood and may cause hypercapnia with
respiratory acidosis resulting in increased heart rate, arterial
pressure and systemic peripheral resistances (6). The

increased intraabdominal 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 (21).

The usual level of intraabdominal pressure (12-14 mm Hg)
is higher than that of portal vein system (7-10 mm Hg);
consequently, it may lead to reduction of portal blood flow
and abnormalities in liver perfusion. Experimental data
showed that hepatic perfusion decreases when
intraabdominal pressure increases over 6 mm Hg (4); portal

blood flow decreases as much as 53% when intraabdominal
pressure reaches 14 mm Hg (8); pressure of 12 mm Hg has

been proved to decrease significantly the hepatic
microcirculation (7). 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
peroxidation seen at the end of the procedure (22).

Furthermore, carbon dioxide pneumoperitoneum may cause
alterations in acid-base balance as well (23,24).

The increase in liver function tests after uncomplicated
laparoscopic cholecystectomy appears to be a phenomenon
without clinical significance since all values generally return
to normal within 48-72 hours (12,13,15,16,20). Persisting high

values may be seen however, and if no findings of
choledocholithiasis exist, this has been attributed to late
common bile duct stricture due to thermal damage (25).

In conclusion, transient mild abnormality in liver function
tests is a usual finding after laparoscopic cholecystectomy
without clinical significance. It is mainly attributed to the
high intraabdominal pressure of carbon dioxide
pneumoperitoneum, which may compromise the hepatic
blood flow causing alterations in the microcirculation.
Despite the fact that it has not any consequences in
otherwise healthy patients, it could deteriorate the liver
function in patients with severe liver disease who undergo
long lasting pneumoperitoneum. In such cases the low-
pressure pneumoperitoneum or gasless laparoscopy by
abdominal wall lifting could be reasonable alternatives.
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