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ABSTRACT 
Background: Laparoscopic cholecystectomy (LC) has become the standard treatment of benign gallbladder 

diseases. However, it has been noticed that following LC, the serum level of certain liver enzyme rises 

markedly in patients who had preoperatively normal liver enzyme values. 

Objectives: The study is aimed to evaluate the effect of pneumoperitoneum in LC on liver enzymes and 

serum bilirubin in comparison with open cholecystectomy (OC). 

Patients and methods: A prospective case control study involved 74 patients treated by LC, and, 30 

patients treated by OC as a control group, during the period from October 2010 to October 2011 at the 

Department of Surgery, Surgical Unit Number One, Al-Jumhori Teaching Hospital, Mosul, Iraq. Blood 

samples were taken 24 hours preoperatively and 24 hours after operation for biochemical tests. 

Results: There were significant increases in serum bilirubin, Aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), and Lactate dehydrogenase (LDH) levels in LC group postoperatively when 

compared with the OC group, while there were no significant changes in serum alkaline phosphatase (ALP). 

Conclusion: It has been concluded that, serum bilirubin and liver enzymes elevation could be attributed to 

the negative effects of the pneumoperitoneum on the hepatic blood flow. Although these changes seem to 

be of no clinical importance, care should be taken before deciding to perform LC in patients with hepatic 

insufficiency.  
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 الخالصت

سخئصبل انًشاسة ببنًُظبس نبؼض انًشضى انزٌٍ إَضًٌبث انكبذ فً انًصم بؼذ ػًهٍت إسحفبع بؼض إنٕحع  :دهدا األو خلفيتال

نهًشضى انزٌٍ  نٓزِ اإلَضًٌبثدساست انخغٍشاث انحبصهت فً يصم انذو انٓذف ْٕ  .انكبذ نذٌٓى طبٍؼٍت لبم انؼًهٍت َضًٌبثإكبَج 

سة ػٍ طشٌك فخح سخئصبل انًشاإسخئصبل انًشاسة ببنًُظبس ٔيمبسَت ْزِ انخغٍٍشاث يغ حهك انخً ححذد بؼذ إجشٌج نٓى ػًهٍت أ

 انبطٍ.

انًٕصم  -فً يسخشفى انجًٕٓسي انخؼهًًٍاألٔنى انجشاحٍت  شدْتأجشٌج ْزِ انذساست انًسخمبهٍت فً ان المرضى وطريقت العمل:

يًٍ أجشٌج نٓى ػًهٍت إسخئصبل  بيشٌض 47ٔشًهج . 0200انى حششٌٍ األٔل سُت  0202خالل انفخشة يٍ حششٌٍ األٔل سُت 

نهًمبسَت. ػٍُبث خالل َفس انفخشة ػٍ طشٌك فخح انبطٍ سخئصبل انًشاسة إخضؼٕا نؼًهٍت  بيشٌض 02انًشاسة ببنُبظٕس، ٔكزنك 

 نًخخبشي ػهًٍٓب.اجشاء انفحص سبػت يٍ انؼًهٍت إل 07سبػت ٔبؼذ  07انذو أخزث لبم 

ايبٌُٕحشاَسفشٌض، ٔاالكخٍج  ايبٌُٕحشاَسفشٌض، اسببسحٍج االالٍٍَحصبئٍت صٌبدة يهحٕظت فً يسخٌٕبث حبٍٍ انخحبنٍم اإل النتائج:

جشٌج نٓى ػًهٍت أسخئصبل انًشاسة ببنًُظبس يمبسَت يغ انًجًٕػت انخً إجشٌج نٓى ػًهٍت أدٌٓبٌذسٔجٍٍُض فً انًجًٕػت انخً 

 .سخئصبل انًشاسة ػٍ طشٌك فخح انبطٍإ

نهغبص داخم انصفبق ػهى جشٌبٌ انذو نهكبذ.  نخأثٍش انسهبًا لذ ٌكٌٕ سببٌّٕبث اإلَضًٌبث فً انذو خسحفبع يسإَسخُخج بأٌ  االستنتاج:

حخبر انمشاس إلجشاء ػًهٍت إنكٍ ٌجب أٌ َكٌٕ حزسٌٍ لبم ٔ ،تانشغى يٍ أٌ ْزِ انخغٍٍشاث ال حبذٔ راث أًٍْت سشٌشٌٔػهى 

 سخئصبل انًشاسة ببنًُظبس نهًشضى انزٌٍ ٌؼبٌَٕ يٍ لصٕس انكبذ. إ
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INTRODUCTION 
 

or over 25 years, laparoscopic 

cholecystectomy (LC) has replaced open 

cholecystectomy (OC) in the management of 

benign gallbladder diseases and has become the 

gold standard for symptomatic cholelithiasis. As it 

gained worldwide popularity, it has become one of 

the most common operations performed in general 

surgical practice. LC is entering an era where it is 

considered an outpatient procedure. Although LC 

offered many advantages over laparotomy, new 

concerns arose regarding the effects of a 

pneumoperitoneum on the cardiovascular and 

respiratory system.
1
 One of the important 

hemodynamic changes is the transient reduction in 

hepatic blood flow caused by a pneumoperitone- 

um.
2
 The pressure of a created pneumoperitoneum 

and its duration was shown to cause elevations in 

liver enzymes.
3,4

 Any increase in liver enzymes is 

always a matter of concern for the clinician and 

warrants further investigation to determine the 

underlying pathology.  

   Aspartate aminotransferase (AST) and alanine 

aminotransferase (ALT) are considered a measure 

of hepatocellular function.
5,6

 Elevated liver function 

test (LFT) is commonly seen after surgery.
7
 The 

elevation is usually transient, and the LFTs return 

to normal levels without any intervention.
8,9

 

Pneumoperitoneum is the essential component for 

laparoscopic procedures even though a gasless 

approach has been described utilizing an intra-

abdominal lift, this approach was not superior than 

pneumoperitoneum in healthy patients.
10

 The 

hemodynamic reaction to peritoneal insufflation 

has been well described, and depends upon the 

interaction of many factors.
11

 Serum bilirubin, ALT, 

AST, and Lactate dehydrogenase (LDH) levels are 

true liver function tests, typically used to detect 

liver injury.
12-14

 Alkaline Phosphatase (ALP) results 

are usually evaluated along with other tests for 

liver disease. When the bile ducts are blocked, 

ALP and bilirubin may be increased much more 

than AST or ALT.
15

  

   The aim of this study is to evaluate the effect of 

pneumoperitoneum on liver enzymes and serum 

bilirubin after LC in comparison with open 

cholecystectomy (OC). 

 

 
 

PATIENTS AND METHODS 
A prospective case control study, conducted at the 

Surgical Unit Number One, at AL-Jumhouri 

Teaching Hospital, during the period from October 

2010 to October 2011. LC was performed on 74 

patients, and 30 patients underwent OC as a 

control group. Both groups were anesthetized by 

the same protocol. Blood biochemistry for AST, 

ALT, ALP, LDH, and total serum bilirubin (TSB) 

were obtained both preoperatively and 24 hours 

after the operation from a superficial vein in the 

antecubital region. Patients with concomitant bile 

duct stones, high levels of liver enzymes before 

operation, in whom complications such as bile duct 

injury or bleeding from the liver bed were 

observed, were excluded from the study. Patients 

with co-morbidities such as diabetes mellitus 

and/or positive serology for hepatitis B or C viruses 

were also excluded.  

   LC was performed using four trochars with the 

standard American technique. 14 mmHg of 

pneumoperitoneum was created and maintained 

by intraperitoneal carbon dioxide (CO2) 

insufflations with an automatic insufflator. OC was 

performed via right subcostal incision. Monopolar 

electrocautery was used to dissect gallbladders 

from their liver beds in both groups. Intraoperative 

arterial blood pressure, oxygen saturation and 

pulse rates of the patients were closely monitored. 

No arterial blood pressure changes were noted in 

either group. No other medication was 

administered to the patients prior or after the 

operation except for i.v. antibiotics (cephalosporin), 

and diclofenac sodium for postoperative pain 

control. All patients received intravenous fluid 

solutions for the first 24 hours. Patients who 

underwent LC were discharged on first 

postoperative day after blood samples were taken 

and all patients were advised to come back for 

follow up. Biochemical analyses for enzymes were 

done using the same analyzer. The accepted 

normal values for enzymes were; for TSB 5-

17µmol/L, AST and ALT up to 20 IU/L, for LDH 25-

190 IU/L and for ALP 22-91 IU/L. Patients were 

seen between an interval of one week and one 

month after the operation on an outpatient basis.  
 

The statistical analysis  

The results presented as a mean ± SD. The 

statistical analysis carried out by paired student (t) 

test to calculate the differences between two 

F 
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means and by Chi square (χ
2
). The p value was 

considered a significant if it is less than 0.05. 
 

RESULTS 

The mean age of patients was 45.1 years (range 

22-76 years).  

   In LC and OC there were no significant 

differences in post-operative liver enzymes in 

relation to gender (as shown in Table 1).  

   The duration of pneumoperitoneum for LC lasted 

30-65 minutes. In LC, the changes in post-

operative liver enzymes showed significant 

increase in pneumoperitoneum more than 40 

minutes, Table 2. 

   In OC, the changes in post-operative liver 

enzymes were significantly lower than those with 

LC, (as shown in Table 3). 

   In OC group, mean operation time was 47.22 

minutes and only 2 patients of the thirty patients 

involved had changes in liver enzymes and serum 

bilirubin and these changes statistically were not 

significant.  

   In LC group there was significant increase 

postoperatively in total serum bilirubin, ALT, AST, 

LDH, while there was no significant changes in 

ALP (Table 4).  

 Table 1. Relation of gender to post-operative liver 

enzymes. 

P– value 

Post-operative enzymes 

Gender No  changes Changes 

No. No. 

0.09 
37 53 Female 

3 11 Male 
 

Table 2. Relation between duration of 

pneumoperitoneum and post-operative liver enzymes.  

Duration of 

pneumoperitoneum 

changes 
No 

changes Total 
P- 

value 
No. No. 

Up to 30 minutes 14 8 22 0.3 

31-40 minutes 7 3 10 0.2 

>40 minutes 41 1 42 0.02 

Total 62 12 74  

 

Table 3.  Post - operative liver enzymes according to 

types of operation. 

Post op. 
enzymes 

Type of operation 

P- value LC OC 

No. No. 

Change 62 2 

0.000 No change 12 28 

Total 74 30 

 

Table 4. Mean values for postoperative enzyme changes after LC and OC. 

Test 
LC group (n=74 ) OC group (n=30) P-

value 

95% confidence 

interval Preoperative Post-operative Preoperative Post-operative 

TSB 9.36±2.79 19.31 ±4.09 10.33 ±2.68 15.37 ±2.44 0.000 2.64- 5.24 

AST 11.21±2.60 32.32 ±8.38 11.23±3.047 17.43 ± 3.62 0.000 12.55- 17.22 

ALT 11.48±2.15 32.37 ±8.4 11.53±3.048 17.57 ± 3.77 0.000 12.44- 17.18 

LDH 106.27±24.13 199.1 ±52.5 112.60±20.7 158.4 ± 21.1 0.000 26.43- 55.04 

AKP 47.62±12.33 49.0 ± 12.6 49.40±11.65 52.4  ± 11.4 0.183 -8.52 - 1.66 

 

DISCUSSION 

Elevation of liver enzymes after non-complicated 

LC has become a well-known fact. Although the 

clinical importance of these enzyme elevations has 

not been clarified.
5-7,16,17 

In our study the female to 

male ratio was 6:1; this is in keeping with another 

study,
18 

but at variance with other reports.
19-21

 In 

our patients there were no significant change in 

post-operative liver enzymes levels between males 

and females. This is in agreement with other 

studies.
17,18

   

   In LC group we found that the prolonged duration 

of surgery is associated with higher levels of post-

operative liver enzymes, while in OC the duration 

of surgery did not affect the post-operative levels 

of liver enzymes; also the duration of 

pneumoperitoneum was associated with the 

increase in the levels of post-operative liver 

enzymes. In contrast, OC patients who were under 

the same operation conditions to those of LC 

patients, except that they were not subjected to 

CO2 pneumoperitoneum, showed no apparent 

change in the level of serum liver enzymes. This 

finding is consistent with other studies that showed 

similar changes in liver function tests.
9,22

 It is 

obvious that pneumoperitoneum and its duration 

are the causes of increased liver enzymes levels 

post-operatively.   

   In OC group, postoperative mean levels of 

studied enzymes remained within the normal limits, 
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while in LC group, increase in TSB, AST, ALT and 

LDH were significant. However, the changes in 

ALP levels were insignificant in both groups. These 

results are in accordance with most previously 

published literature on the subject.
3,11,12,18,23 

In this 

study, changes in serum levels of liver enzymes 

occurred in 83.8% of patients. Disturbances in liver 

enzymes in patients undergoing LC have been 

already reported reaching up to 80% of cases in 

some studies.
15,24

 It is known that increased 

intraperitoneal pressure, squeezing the liver by 

cranial retraction of gallbladder during LC, 

cauterization of the liver bed for hemostasis, 

manipulation of external bile ducts and effects of 

general anesthesia are possible causes of 

elevation of certain liver enzymes. However, liver 

retraction for better exposure, manipulation of  

biliary tract for detecting possible common duct 

stones, and electrocauterization of the liver bed 

were routinely performed in OC as well.
7
 We 

compared the enzyme alterations in LC patients 

with those in the OC group who were given the 

same anesthetic agents and same antibiotics. The 

only possible factor that might cause these 

alterations in this study was the elevated 

intraperitoneal pressure created during LC. 

   Knowing the fact that normal portal venous 

pressure is 7-10 mmHg and about half of the 

hepatic blood flow comes from the portal venous 

system, 14 mmHg of pneumoperitoneum created 

with CO2 is stated to be the major cause of 

transient hepatic ischemia during LC.
2,8-10

 

Jakimowicz et al showed that 14 mmHg of 

intraperitoneal pressure reduced the portal blood 

flow by 53% using the Doppler technique.
10

 During 

laparoscopic procedure, the sudden alteration of 

intraperitoneal pressure could cause the 

undulation of portal blood flow, which may give rise 

to ischemia and damage of tissues and organs, 

especially the Kupffer cells and the endothelial 

cells of the hepatic sinusoids.
25

 Hasukic et al, in 

their randomized study comparing the effects of 

low and high pressure pneumoperitoneum on liver 

functions, stated that AST and ALT elevations 

were significantly higher in patients operated under 

high pressure (14 mmHg) pneumoperitoneum.
6
 In 

a study comparing hepatic enzyme alterations in 

LC, gasless LC and LC under low pressure 

pneumoperitoneum, Giraudo et al found significant 

enzyme level rises after LC that are not seen after 

gasless or low pressure LC, underlining the 

absolute effect of intraperitoneal pressure on 

hepatic perfusion by means of enzyme level 

changes.
7
 

   We conclude that elevations in post-operative 

serum liver enzymes could be attributed to the 

negative effects of the pneumoperitoneum on the 

hepatic blood flow. These changes do not seem to 

be clinically important, but care should be taken 

before deciding to perform LC in patients with 

hepatic insufficiency.  
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