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Abstract

Laparoscopic cholecystectomy (LC) is universally accepted as the gold standard treatment for symptomatic
gallstones. However, it has some drawbacks. Some of the major drawbacks of LC include increased bile duct
injuries and longer operation time. Furthermore, it may cause changes in the body systems, such as
alterations in acid-base, pulmonary status, cardiovascular system, and liver function. Thus far, no causes for
these changes have been identified. This study aimed to evaluate the effect of laparoscopic and open
cholecystectomy on liver enzymes, prothrombin time (PT), and serum bilirubin. In the current study, we
found significant increases in aspartate transferase (AST), alanine transaminase (ALT), and total bilirubin,
on day 1 and day 3 after LC but no significant change in alkaline phosphatase (ALKP) and PT. It is important
for surgeons to know about these transient changes in the immediate postoperative period to avoid
misdiagnosis and adopt proper treatment and management.

Categories: General Surgery
Keywords: prothrombin time, serum alkaline phosphatase, serum transaminase, serum bilirubin, open
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Introduction

Laparoscopic cholecystectomy (LC) is universally accepted as the gold standard treatment for symptomatic
gallstones. Because LC is associated with reduced pain and shorter hospital stays and, most importantly,
enables an early return to family, normal employment, and exercise, patient acceptance, preference, and
demand have all increased dramatically [1]. It also has an excellent cosmetic outcome and a low risk of
wound infection, hernia, nerve entrapment, and postoperative adhesions [1-4]. The main advantage of
laparoscopic surgery is decreased tissue trauma [3-6].

However, LC has some drawbacks. Some of the major drawbacks of LC include increased bile duct injuries
and longer operation time [1,2]. Furthermore, it may result in modifications to the acid-base, pulmonary
state, cardiovascular system, and liver function, among other bodily systems [1,2]. Thus far, no causes for
these changes have been identified. These alterations may be related to hepatocellular dysfunction brought
on by diathermy, carbon dioxide-induced pneumoperitoneum, hepatic artery injury, or side effects of general
anesthesia [7-11]. A disruption in blood flow to the liver can not only cause liver dysfunction resulting in
increased levels of liver enzymes like aspartate transaminases, alanine transaminase, and alkaline
phosphatase (ALKP), but it can also disrupt protein production in hepatocytes, including coagulation
factors, which may lead to increased prothrombin time (PT) [12-14]. If any changes in liver enzymes occur
after surgery, it can lead to a challenge in the management of the patient in the postoperative period. A
more extensive assessment of the postoperative alterations in liver enzymes after LC has not been
conducted. In order to assess and determine the changes in liver function tests following open and LC, the
current study was designed.

Materials And Methods

This is a prospective observational study conducted on patients admitted to Fakhruddin Ali Ahmed Medical
College & Hospital, a tertiary care hospital in North East India, for a period of one year from July 18, 2021, to
July 17, 2022. A pre-structural proforma was used to collect baseline data and detailed clinical history with
clinical examination, and relevant investigations were done on participating individuals. The sampling
design was purposive with a sample size of 100 patients (50 open cholecystectomy and 50 LP). The patients
who fulfilled the selection criteria were explained about the nature of the study, and written informed
consent was obtained. The inclusion criteria were as follows: 1) cholelithiasis patients undergoing
cholecystectomy (open or lap), 2) age group of 18-60 years, 3) patients who had preoperatively normal liver
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function tests, and 4) patients who gave written consent for the procedure. The exclusion criteria were as
follows: 1) patients who had undergone previous abdominal surgery; 2) patients having gallstone-related
complications; 3) presence of cardiac or hepatic disease; 4) bile duct-related injury, obstruction, or
infection; 5) choledocholithiasis; 6) pregnant females; 7) cases of pancreatitis; 8) bleeding or clotting
disorder; 9) cases in which malignancy was suspected; 10) comorbidities like diabetes mellitus, chronic liver
diseases, chronic renal diseases, cardiac disease, and hepatitis B or C virus infections; and 11) patients who
had undergone an endoscopic retrograde cholangiopancreatography (ERCP) procedure in the last 10 days.

The Institutional Ethics Committee of Fakhruddin Ali Ahmed Medical College & Hospital issued approval
(ref no. FAAMC&H/IEC_PG/498/2020/6885).

Study procedures

Individuals who consented to take part in the research underwent standard laboratory and clinical testing,
including ultrasonography (USG) (Figure ). Liver function tests, such as total bilirubin, alanine
transaminase (ALT), aspartate transaminase (AST), ALKP, and PT, were performed as part of the
preoperative studies.

FIGURE 1: Ultrasound of the gallbladder. Arrows indicate posterior
acoustic shadowing from gallstones.

In our facility, the anesthetic regimen was the same for both types of cholecystectomies. Following surgery,
the same intravenous antibiotic infusion treatment was administered to each patient. Drugs that are
hepatotoxic and nephrotoxic were not used.

AST, ALT, ALKP, PT, and serum bilirubin were assessed in all the patients chosen for the study preoperatively
once and then postoperatively on day 1, day 3, and day 7.

Results

In the study, after analyzing bilirubin distribution, it was found that in the laparoscopic group, the
preoperative serum total bilirubin was 0.53 = 0.15 mg/dl, and in the open group, it was 0.52 + 0.28 mg/dL (p >
0.05). In the laparoscopic group, the postoperative serum total bilirubin on day 1 was 1.37 # 0.64 mg/dL, and
in the open group, it was 0.43 £ 0.26 mg/dL (p < 0.05). In the laparoscopic group, the postoperative serum
total bilirubin on day 3 was 1.89 # 0.56 mg/dL, and in the open group, it was 0.77 * 0.33 mg/dL (p < 0.05). In
the laparoscopic group, the postoperative serum total bilirubin on day 7 was 0.56 * 0.20 mg/dL, and in the
open group, it was 0.53 + 0.17 mg/dL (p>0.05). The above findings are represented in Figure 2.
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FIGURE 2: Bilirubin distribution at day 0, day 1, day 3, and day 7 (p <
0.05)

Analyzing the AST distribution, it was found that in the laparoscopic group, the preoperative AST was 27.46
+6.38 IU/L, and in the open group, it was 26.89 + 5.76 IU/L (p > 0.05). In the laparoscopic group, the
postoperative AST on day 1 was 26.94 = 6.37 IU/L, and in the open group, it was 26.56 * 5.69 IU/L (p < 0.05).
In the laparoscopic group, the postoperative AST on day 3 was 68.31 + 7.61 IU/L, and in the open group, it
was 27.77 # 3.71 TU/L (p < 0.05). In the laparoscopic group, the postoperative AST on day 7 was 27.42 + 5.46

IU/L, and in the open group, it was 25.45 + 4.03 IU/L (p > 0.05). The above findings are represented in Figure
3.
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FIGURE 3: Aspartate aminotransferase distribution at day 0, day 1, day
3, and day 7 (p < 0.05)

Analyzing the ALT distribution, it was found that in the laparoscopic group, the preoperative ALT was 26.06
+7.06 IU/L, and in the open group, it was 22.01 # 6.32 IU/L (p > 0.05). In the laparoscopic group, the
postoperative ALT on day 1 was 25.56 + 7.04 IU/L, and in the open group, it was 21.67 * 6.27 IU/L (p < 0.05).
In the laparoscopic group, the postoperative ALT on day 3 was 73.94 £ 11.20 IU/L, and in the open group, it
was 26.96 * 8.44 IU/L (p < 0.05). In the laparoscopic group, the postoperative ALT on day 7 was 28.22 + 7.38

IU/L, and in the open group, it was 22.69 * 5.67 IU/L (p > 0.05). The above findings are represented in Figure
4.
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FIGURE 4: Alanine transaminase distribution at day 0, day 1, day 3, and
day 7 (p < 0.05)

Analyzing the ALKP distribution, it was found that in the laparoscopic group, the preoperative ALKP was
63.69 *10.77 IU/L, and in the open group, it was 61.81 + 10.59 IU/L (p > 0.05). In the laparoscopic group, the
postoperative ALKP on day 1 was 62.73 + 6.31 IU/L, and in the open group, it was 65.16 * 7.26 TU/L (p > 0.05).
In the laparoscopic group, the postoperative ALKP on day 3 was 65.05 * 9.01 IU/L, and in the open group, it
was 60.10 £ 7.21 TU/L (p > 0.05). In the laparoscopic group, the postoperative ALKP on day 7 was 63.17 +
10.79 TU/L, and in the open group, it was 61.47 + 10.67 IU/L (p > 0.05). The above findings are represented in

Figure 5.
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FIGURE 5: Alkaline phosphatase distribution at day 0, day 1, day 3, and
day 7 (p > 0.05)

Analyzing the PT distribution, it was found that in the laparoscopic group, the preoperative PT was 13.28
1.05 seconds, and in the open group, it was 13.10 # 1.01 seconds (p > 0.05). In the laparoscopic group, the
postoperative PT on day 1 was 13.35 * 1.33 seconds, and in the open group, it was 13.79 = 1.07 seconds (p >
0.05). In the laparoscopic group, the postoperative PT on day 3 was 13.44 + 1.13 seconds, and in the open
group, it was 13.65 + 1.15 seconds (p > 0.05). In the laparoscopic group, the postoperative PT on day 7 was
13.34 £ 1.11 seconds, and in the open group, it was 13.07 £ 1.28 seconds (p > 0.05). The above findings are
represented in Figure 6.
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FIGURE 6: Prothrombin time distribution at day 0, day 1, day 3, and day
7 (p > 0.05)

Discussion

This study aimed to compare the effects of open cholecystectomy and LC on serum bilirubin, PT, and liver
enzymes (serum transaminase and ALKP). This study included the distribution of age, gender, duration of
surgery, AST, ALT, ALKP, PT, and serum bilirubin among the two groups. Several facts have been
enumerated, some of which are per the literature while a few differ. In the current study, we found
significant increases in AST, ALT, and total bilirubin on day 1 and day 3 after LC.

Guven et al. studied liver enzymes and LDH post-open and LC [15]. They discovered that after LC, there was
a considerable increase in AST, ALT, and LDH but not ALP [15]. Except for ALP, our study also showed
comparable results for AST and ALT.

According to Hasukic et al.'s research, individuals receiving LC had significantly higher levels of AST and
ALT 48 hours after surgery compared to those undergoing open surgery [16]. They did note, however, that
after 48 hours, LDH and ALP did not change [16]. Similar rises in AST and ALT were also observed in our
investigation.

In a related study, Halevy et al. reported increases in AST, ALT, ALP, and total bilirubin levels of 73%, 82%,
53%, and 14%, respectively, following LC [17]. In keeping with their study, ours also showed comparable
increases in AST, ALT, ALP, and total bilirubin. The first study on changes in liver enzymes following LC was
conducted in 1994 by Halevy et al. [17]. These effects might be brought on by elevated intraperitoneal
pressure or by the gallbladder retracting and compressing the liver [17]. The effects of anesthesia and the
introduction of surgical diathermy to the liver bed are two other potential explanations. However, since the
anesthetic protocol was the same for the laparoscopic and open groups, it is not possible to attribute the
differences in the laparoscopic surgery to the effects of anesthetic medication alone [17]. The
pneumoperitoneum brought on by carbon dioxide gas can be the primary cause. Changes in liver enzymes
are most likely caused by COy pneumoperitoneum. To perform an LC, the pneumoperitoneum must be

created. Reduced blood flow is caused by the formation of pneumoperitoneum, which impairs tubular and
glomerular filtration and results in aberrant biochemical values.

The rise in AST, ALT, and bilirubin was significant statistically but non-significant in the case of the ALP
study done by Bellad and Sahu, which showed that there was a significant increase in bilirubin (total), AST,
ALT, and ALP from baseline and decrease of serum albumin and total proteins in patients who underwent LC
[18]. The study done by them also supported our results.

The PT of patients was examined in the study for both the LC and open cholecystectomy groups, and it was
discovered that not every patient had the same outcome. The results are consistent with a study done by
Garg et al., who likewise found no difference in PT [19].

Omari and Bani-Hani studied the serum levels of eight parameters of liver function tests preoperatively and
24 hours [20] after surgery in 142 patients who underwent LC, 23 patients who underwent open
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cholecystectomy, and 25 patients who underwent a conventional hernia repair [20]. Twelve mmHg of carbon
dioxide intra-abdominal pressure was maintained. It appeared that the pneumoperitoneum played a major
role in these elevations of parameters [20]. They found that 83% of the patients showed more than a 100%
increase in at least one parameter, 43% showed an increase in two or more parameters, and 23% showed an
increase in three or more parameters [20].

The limitation of the present study is that it could not be conducted on the patients suffering from hepatic
disease, and hence the trend of change of liver enzyme levels in such patients could not be evaluated, which
would have otherwise contributed more to its significance.

Conclusions

Our study has demonstrated that LC produces significant changes in serum transaminase and serum
bilirubin in the immediate postoperative period. However, these changes spontaneously reverted to
preoperative levels over a week resulting in no morbidity or mortality. Nevertheless, surgeons need to know
about these transient changes in the immediate postoperative period to prevent any untoward interventions
in the perioperative period and to practice caution while considering other differential diagnoses. Overall,
this can prompt better and more targeted care for cholecystectomy patients.
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