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ABSTRACT

Background: The recovery from laparoscopic cholecystectomy
(LC) is rapid and most of the patients are discharged on the 1
post-operative day. There is an increased concentration of certain
serum proteins, known as acute-phase reactive proteins (APRP)
during the post-operative period depends on the degree of tissue
damage and the inflammatory reaction. There is a direct positive
correlation between the concentrations of APRP, especially
C-reactive protein (CRP), and the severity of inflammation. This
study was done to study the levels of C - reactive protein and
Total Leucocyte Count in patients operated either by Open
Cholecystectomy (OC) and Laparoscopic Cholecystectomy
(LC).

Materials and Methods: This prospective study was conducted on
50 patients after approval from the Institutional Ethics Committee.
Twenty five patients underwent open cholecystectomy and the

INTRODUCTION

The recovery from LC is rapid and most of the patients are
discharged on the 1% post-operative day [1-3]. The post-operative
hospitalization period following LC (2days) is shorter than that
following OC (2.4 + 0.57 days). Injury or inflammation of the human
body results in increased concentrations of certain serum proteins,
known as acute-phase reactive proteins (APRP). The main influence
on the concentration of APRP during the post-operative period
depends on the degree of tissue damage and the inflammatory
reaction associated with the repair and regeneration processes
which act to restore the integrity of the injured tissue [4]. There is
a direct positive correlation between the concentrations of APRP,
especially C-reactive protein (CRP), and the severity of inflammation
[5, 6]. CRP is very consistent in response and is, therefore, the most
satisfactory single screening test for an “acute phase” reactant
[5]. CRP is a component of normal serum [7], which rises more
dramatically than any other protein after surgical trauma [8-10,
11]. CRP begins to rise 4-12 h post-operatively, reaches the peak
level after 24-72 h, and returns to normal after 2 weeks [8, 12, 13,
14]. Hence, this study was done to quantify the difference in tissue
damage between open cholecystectomy (OC) and laparoscopic
cholecystectomy (LC).

MATERIAL AND METHODS

This prospective study was conducted on 50 patients during the
B6-months period (November 2008 to April 2009) at Government
Medical College and Rajindra Hospital, Patiala, India after approval
from the Institutional Ethics Committee. Patients undergoing either

RITESH KOHLI', EKTA BANSAL?, ASHWANI K GUPTA?, PRITHPAL S MATREJA*, KULWINDER KAUR?®

other 25 had laparoscopic cholecystectomy. The pre and post
operative concentrations of serum C-reactive protein (CRP) and
total leukocyte count (TLC) were compared in both the groups.

Results: There were no differences in the preoperative serum
CRP and TLC concentrations — in both the groups. Serum CRP
rose significantly following OC compared to that of patients who
underwent LC (10.52 + 1.96 mg% vs. 8.88 + 1.23 mg %). There
were also significant differences in the post-operative TLC (9.49
+ 1.05 m/mm? for the OC group vs. 8.57 + 1.31 m/mm? for the LC
group), and the post-operative hospital stay (5.5 +1.5 days vs.
1.9 + 0.9 days). There was no correlation between serum CRP
concentrations and the other post-operative parameters.

Conclusion: The study provided the biochemical evidence
supporting the clinical observation that LC is far less traumatic
to the patient than OC.
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open or laproscopic cholecystectomy in the age group of 18-60
years and willing to give written informed consent were included
in the study. All patients undergoing concomitant common duct
exploration or any additional procedures, jaundice patients, and
patients with acute cholecystitis, patients who were converted from
laparoscopic cholecystectomy to open cholecystectomy, a history
of steroids intake, a history of chemotherapy, on oral contraceptive,
and requiring blood transfusion were excluded from the study.
Pregnant and lactating females were not included in the study.

All patients with chronic, symptomatic cholelithiasis as proven by
ultrasonography underwent surgery under general anaesthesia.
OC was performed through a right sub costal incision, while a four-
cannula technique was used for LC. Serum samples were collected
from all patients before the operation and 24 h post-operatively.
CRP levels were measured by immunoturbidimetric assay (AXIS—
SHIELD PoC AS Norway), TLC was also assessed. The duration of
post-operative hospitalization was estimated.

STATISTICAL ANALYSIS

Student’s t-test used to find statistically significant difference and
results were expressed as means +SD. Linear correlation analysis
used for evaluation of results of CRP and other post operative
parameters.

RESULTS

All the patients enrolled in the study underwent cholecystectomy for
chronic, symptomatic cholelithiasis confirmed by ultrasonography.
OC was performed in 25 patients and LC was performed in similar
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number of patients. The group treated by OC comprised four men
and 21 women with an age range of 23 to 43 years and mean age
of 35.72 + 4.558 years, whereas the group treated by LC included
three men and 22 women in range of 22 to 42 years, and a mean
age of 36.36 + 3.463 years. Both the groups were comparable in
demographic profile at baseline.

Serum CRP concentrations

The preoperative CRP concentration was comparable in groups,
6.52 + 1.194 mg% for the LC group and 6.4 + 1.041 mg% for
the OC group. The post-operative CRP concentration for patients
treated by LC was 8.44 + 1.227 mg% and for patients undergoing
OC it was 9.92 + 1.913 mg% [Table/Fig-1]. Hence, there was a
significantly higher increase in serum CRP levels in the patients
following OC compared to following LC (p < 0.001).

WBC counts

The preoperative total leukocyte count was comparable at baseline,
for the LC group were 6.724 + 1.302 m/mm?®and 6.161 = 0.983 m/
mm? for the OC group. The post-operative count was significantly
higher in both groups, for the LC group was 7.9128 + 1.198 m/
mm?, p < 0.01 when compared to the preoperative count. The
post-operative count for the OC group was 8.6368 + 1.047 m/mm?,
p < 0.001 when compared to the pre-operative count. Statistical
analysis shows significantly higher post-operative counts for patients
undergoing OC (p < 0.001) [Table/Fig-2].
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The mean post-operative stay for patients who underwent LC was 2
days as compared to 2.4 + 0.577 days for patients who underwent
OC (p < 0.001).

DISCUSSION

Since the introduction of LC into our institution, we have been
amazed to see how easily and rapidly patients recover from
surgery as compared to those undergoing OC. It was estimated
that the injury to the skin, abdominal wall, and peritoneum would
be larger during OC and searched for an objective, quantitative
parameter with which to evaluate the differences in surgical
trauma. It was observed that serum CRP concentration was
the most suitable parameter for this purpose because it is the
plasma protein which rises most dramatically and consistently
after surgical trauma [5,9].

Our study confirmed our preliminary hypothesis that OC causes a
major tissue trauma when compared to LC. In patients undergoing
OC, rise in CRP was significantly high compared to LC group [10,
11]. Another study showed no significant difference in the CRP levels
[15]. Although significant differences in post-operative WBC counts
are observed, there is no significant correlation between it and serum
CRP concentrations. Aronson et al., [8] have already established
that leucocytes are not involved in the increased synthesis of APRP,
as the same response was seen in patients with agranulocytosis.
As in other comparative studies [1,2,3,16,17], the post-operative
hospital stay of our patients undergoing LC was markedly shorter
than those undergoing OC.

Although the study was a prospective one, the patients were not
randomized to either group. However, since every patient was his
own control, the lack of randomization has had no effect on the
results. Moreover, the baseline CRP levels in both groups were
similar, and changed only following surgery. The magnitude of the
acute-phase response on 1t post-operative day in the LC group
was less pronounced as compared to OC group and this may be
one of the indicators of reduced tissue trauma in LC. The present
study reflects the impact of surgical access on post-operative levels
of stress markers (TLC and CRP). Thus, the reduced tissue trauma,
probably may be considered as one of the contributory factors in
labeling LC as “Gold Standard” operation for cholelithiasis.
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