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ABSTRACT
Background: Here we aimed to investigate the early laparoscopic cholecystectomy results and compare them
with those of open cholecystectomy among patients with acute cholecystitis.
Methods: The present analytical study was conducted on 74 patients with acute cholecystitis referring to the
general hospitals in Lorestan province, Western, Iran during November 2013 to May 2014; who were
candidate for cholecystectomy treatment method. The research variables included gender, age, surgery
technique, postoperative pain intensity, analgesic requirement, number of hospitalization days, surgery
duration, patient's postoperative NPO duration, wound infection, and bile leakage through drain, which
were compared between the two groups. Then, the advantages and disadvantages of laparoscopic
cholecystectomy compared to open cholecystectomy in patients with acute cholecystitis were investigated.
Results: The obtained results showed that there was a significant difference between the analgesic
requirement, bile leakage rate, wound infection, postoperative pain intensity, average number of
hospitalization days, postoperative NPO status among the patients with acute cholecystitis undergoing open
and laparoscopic surgery (p<0.05).
Conclusion: Since findings of the present study showed that the laparoscopic cholecystectomy led to
reduction in some of the complications and side-effects, including postoperative wound infection, bile
leakage rate, postoperative pain intensity, analgesic requirement, postoperative NPO status duration, and
surgery duration, laparoscopic cholecystectomy can be recommended as an effective and low-complication
treatment, compared to open surgery for acute cholecystitis.
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Murphy's
sign),
laboratory
findings
(leukocytosis, etc.), sonographic findings
(presence of gallstone, thickness of gallbladder
walls, accumulation of liquid around gallbladder,
etc.), perioperative findings, and pathological
results [2, 3].
Laparoscopic cholecystectomy (LC) surgery was
first introduced in late 1980s; however, in mid1990s, it was introduced as a standard
treatment for gallstones, and substituted open
cholecystectomy (OC) [4, 5]. In cases of acute
cholecystitis (with or without gallstones), there
have been considerable disagreements on the
best time for performing the laparoscopic

INTRODUCTION
Cholecystitis is a disease caused by
inflammation or obstruction due to entry of a
stone to the cystic duct or common bile duct
(CBD). Gallstones are among the most common
disorders in most of the populations, especially
western countries; so that, some studies have
shown that 20% of the women and 8% of the
men living in USA are suffering from this disease
[1].
Acute cholecystitis is a syndrome associated
with RUQ pain, fever, and leukocytosis [2]. Acute
cholecystitis is commonly diagnosed based on
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cholecystectomy; nevertheless, even in these
cases, laparoscopic cholecystectomy has been
known as the main treatment [6, 7].
Generally, the increasing use of surgery
techniques with minimum damage level of 3
during the recent years, besides having more
advantages, has led to significant changes in the
patients' complications and problems. Some of
these changes include reduced hospitalization
duration (shorter hospital stay), minimum
surgery scare, reduced pain, reduced
postoperative infection, reduced wall infection,
reduced
incisional
hernia,
reduced
postoperative adhesions, and shorter recovery
time [8-11].
The present study aimed to investigate the early
laparoscopic cholecystectomy results and
compare
them
with
those
of
open
cholecystectomy among patients with acute
cholecystitis referring to general hospitals in
Lorestan province, Western, Iran during
November 2013 to May 2014.

compared between the two groups. Then, the
advantages and disadvantages of laparoscopic
cholecystectomy
compared
to
open
cholecystectomy in patients with acute
cholecystitis were investigated.
Surgical procedure
For all the patients, after entering the operation
room, vein-puncturing was carried out using
angiocath;s ubsequently, infusion of Ringer's
lactate serum began, so that they received 20
ml/kg/hr liquid during the operation. All the
patients underwent surgery under general
anesthesia. The perioperative monitoring
included pulse oxymetry, ECG, and automatic
noninvasive BP. Regarding the acute process of
the disease, in addition to antibiotic-therapy, a
drain was improvised for all the patients. After
the surgery, during the post-surgery period, the
patients were provided with continuous visits
and follow-ups, and all the complications and
side-effects were recorded in their records. The
information was extracted from their records
and then registered in a questionnaire designed
specifically for this purpose.
Statistical analysis
The analytical and descriptive statistics were
carried out using SPSS 24.0 software (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics were
shown in terms of percent (for categorical) and
mean (SD) (for continuous) variables. The Chisquare test was applied to evaluate the
univariate association between independent
variables and outcome.

MATERIALS AND METHODS
Patient and study design
The present analytical study was conducted on
74 patients with acute cholecystitis referring to
the general hospitals in Lorestan province,
Western, Iran during November 2013 to May
2014; who were candidate for cholecystectomy
treatment method. The first group included
patients with acute cholecystitis undergoing
laparoscopic cholecystectomy by the same
surgeon; on the other hand, the second group
included patients with acute cholecystitis
undergoing open cholecystectomy by another
same surgeon. The inclusion criteria included all
the patients who had undergone medical
treatment due to acute cholecystitis and had
referred to the medical center in 72 hours after
the disease process, or had not responded to the
medical treatment in 72 hours after the disease
process. Moreover, the inclusion criteria
included: presence of CBD stone simultaneous
with acute cholecystitis, diagnosed gallbladder
cancer, uncontrolled coagulopathy, end-stage
liver failure, presence of CHF with <20% EF,
corticosteroid consumption, immune deficiency,
and history of an open surgery on biliary tract.
Sampling was performed using convenient
random sampling method; besides, the samples
were matched based on their age and gender.
The research variables included gender, age,
surgery technique, postoperative pain intensity,
analgesic
requirement,
number
of
hospitalization days, surgery duration, patients’
postoperative NPO duration, wound infection,
and bile leakage through drain, which were

RESULTS
The present study was conducted on 74 patients
with acute cholecystitis, 38 (51.3%) of whom
underwent open surgery and 36 (48.6%)
laparoscopic surgery. The average age of the
patients undergoing open surgery and those
undergoing
laparoscopic
surgery
was
52.03±14.9 and 52±16.61 years, and thus there
was no statistically significant difference
between the two groups in terms of age
(p=0.94). Out of the patients undergoing open
surgery, 28 (73.7%) were female and 10
(26.3%) were male; furthermore, the males and
females accounted for 25% (9 individuals) and
75% (27 individuals) of the patients undergoing
laparoscopic surgery. Accordingly, in terms of
gender distribution, there was no significant
difference between the two groups (p=0.89).
Table 1 compares the hematoma frequency at
surgical site in patients with acute cholecystitis
based on the type of surgery technique. As
indicated by this table, the postoperative
hematoma frequency in patients undergoing
open surgery and laparoscopic surgery was 4
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(10.5%) and 1 (2.8%), respectively; thus,
according to Fisher's exact test, the difference
was not statistically significant (p=0.35).

bile leakage through drain were observed, while
none of the patients undergoing laparoscopic
surgery exhibited bile leakage; therefore, based
on Fisher's exact test, the difference was
statistically significant (p=0.045) (Table 3).

Table 1. The hematoma frequency at surgical
site in patients with acute cholecystitis based on
the type of surgery technique.
Surgury
technique
Open surgery

Hematoma

Yes
No
Number. Number.
(%)
(%)

Table 3. The bile leakage rate from drain in
patients with acute cholecystitis based on the
type of surgery technique.

P value

4 (10.5) 34 (89.5)

Laparoscopic
1 (2.8) 35 (97.2)
surgery

Bile leakage

Surgury
Yes
No
technique Number. Number.
(%)
(%)

0.35

Open surgery

Laparoscopic
0 (0.0) 30 (100)
surgery

Furthermore,
comparing
the
analgesic
requirement during hospitalization among the
studied patients indicated that 55.3% of the
patients undergoing open surgery required
analgesic drug after the surgery, while among
the patients undergoing laparoscopic surgery,
this rate was equal to 16.7%; therefore, based
on the chi-squared statistical test, the analgesic
requirement difference of the two group was
statistically significant (p=0.001). The analgesic
requirement of the patients undergoing
laparoscopy was significantly less than those
undergoing open surgery (Table 2).

*P<0.05

was statistically significant

Wound infection

Analgesic
Pvalue
requirement
Surgury
Yes
No
technique Number. Number.
(%)
(%)

Surgury
Yes
No
technique Number. Number.
(%)
(%)

Open surgery

21
17 (47.7)
(55.3)
0.001*

4 (10.5) 34 (89.5)

Laparoscopic
0 (0.0) 30 (100)
surgery

Laparoscopic
6 (16.7) 30 (83.7)
surgery

*P<0.05

0.045*

Moreover, comparing the wound infection
frequency among the patients with acute
cholecystitis undergoing open and laparoscopic
surgery indicated that the open surgery patients
exhibited 4 cases (10.5%) of wound infection,
while no case of postoperative wound infection
could be observed among the patients
undergoing laparoscopic surgery; accordingly,
based on Fisher's exact test, the difference was
statistically significant (p=0.045) (Table 4).
Table 4. The wound infection frequency among
the patients with in patients with acute
cholecystitis based on the type of surgery
technique.

Table 2. The analgesic requirement during
hospitalizationin patients with acute
cholecystitis based on the type of surgery
technique.

Open
surgery

4 (10.5) 34 (89.5)

Pvalue

*P<0.05

Pvalue

0.045*

was statistically significant

In another statistical analysis, the two groups of
patients were compared in terms of
postoperative pain intensity. The average
postoperative pain intensity in the open surgery
group (4.84 ± 1.46) was significantly higher than
that in the laparoscopic surgery group (3.19 ±
1.16); therefore, based on the independent-t

was statistically significant

One of the objectives of the present study was to
compare the bile leakage rate from drain among
the patients undergoing open and laparoscopic
surgery. Accordingly, among the patients
undergoing open surgery, 4 cases (10.5%) of
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statistical test, the difference was statistically
significant (p=0.001). Moreover, the average
number of hospitalization days (hospitalization
duration) among the patients undergoing open
and laparoscopic surgery was equal to 5.42 ± 1.7
and 2.94 ± 0.71 days, respectively; thus, based
on the independent-t statistical test, the
difference was statistically significant (p=0.001).
Another objective of the present study was to
compare the postoperative NPO status duration
among the patients with cholecystitis
undergoing open and laparoscopic surgery.
Accordingly, the postoperative NPO status
duration in open surgery group was significantly
higher than the laparoscopic surgery group
(p<0.0001).
In the open surgery group, the postoperative
NPO status duration was 47.53 ± 11.56hours,
while it was 22.14 ± 2.4 hours in the
laparoscopic surgery group. Finally, the two
groups were compared in terms of
cholecystectomy surgery duration. The average
surgery duration in the open and laparoscopic
surgery groups was equal to 31.9 ± 6.8 and 25.1
± 4.9 minutes, respectively, accordingly, based
on the independent-t test, the difference was
statistically significant (p<0.0001).

male patients accounted for 25% of the
laparoscopic surgery group and 26.3% of the
open surgery group. In that study, the average
hospitalization duration was 2.5 days; while in
the present study, the average hospitalization
duration in the laparoscopic surgery and open
surgery groups was 2.94 and 5.42 days,
respectively. Furthermore, in that study, 2 cases
of bile leakage (1.7%) were observed, while the
present study exhibited no case of bile leakage
in the laparoscopic surgery group. In that study,
2 cases (1.7%) of postoperative wound infection
were observed, while the present study
exhibited no postoperative wound infection,
which could be due to the lower number of the
studied patients in the present study.
Additionally, in another study conducted in
Pakistan, [15] investigated 50 patients with
diagnosed acute cholecystitis undergoing
laparoscopy. In that study, the patients aged
between 28 and 73 years old, and majority of
them were living the 5th decade of their lifetime;
whereas, in the present study, the average age of
the studied patients was about 52 years. In that
study, the average hospitalization duration was
2.58 days, while in the present study, it was 2.94
days in the laparoscopic surgery group.
Furthermore, their study exhibited 2 cases of
perioperative intense bleeding, no case of CBD
damage, no case of the need for blood injection,
and no death, which were similar the results of
the present study. In addition to these studies,
another study was conducted by [16] in China in
order to compare the results of open and
laparoscopic cholecystectomy surgeries among
patients with acute cholecystitis aging 75 years
old and above. In contrast to that study, the
present study was conducted on the patients
with acute cholecystitis regardless of their age,
and the average age of the patients was 52
years. In that study, the operation duration in
case of laparoscopic surgery was a little longer
than that in open surgery, but the difference was
not significant; while, in the present study, the
operation duration in laparoscopic surgery was
shorter. Moreover, in their study, the
hospitalization duration for the patients in
laparoscopic surgery group was significantly
less than the other group, which was similar to
the results of the present study.
In [16], the postoperative complications in the
two groups were compared in general;
accordingly, the complication rate in the
laparoscopic and open surgery groups was
12.9% and 49.5%, respectively. However, in the
present study, most of the complications were
significantly lower in the laparoscopic surgery
groups; thus, the two studies were consistent in

DISCUSSION
The present study was conducted on 74 patients
with acute cholecystitis, who were divided into
two
groups,
namely
laparoscopic
cholecystectomy and open surgery. The two
groups had no statistically significant difference
in terms of age; besides, there was statistically
significant difference between the two groups in
terms of gender distribution. Furthermore, the
postoperative hematoma frequency showed no
statistically significant difference. However,
variables such as bile leakage rate, wound
infection rate, average postoperative pain
intensity, average number of hospitalization
days, postoperative NPO status duration,
average surgery duration, and analgesic
requirement during hospitalization in the
patients undergoing laparoscopic surgery were
significantly lower than those of the patients
undergoing open surgery [12, 13].
Another study was conducted by [14] in Libya
on 114 patients with acute cholecystitis who had
undergone laparoscopic cholecystectomy during
2002-2008 [14]. In this study, the average age of
the studied patients was 34.5 years, while in the
present study, the average age of the patients in
open surgery and laparoscopic surgery groups
was
52.03±14.9
and
52±16.61
years,
respectively. In that study, the male-to-female
ratio was 1/4; while, in the present study, the
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this regard. Additionally, [17] conducted a study
in Romania, the results of which indicated that
the average hospitalization duration in the
laparoscopic surgery group was obviously less
than the other group (P<0.05), which was
consistent with the results of the present study.
In that study, the postoperative elongated ileus
duration in the two groups was compared,
which indicated a significantly lower duration in
the laparoscopic surgery group. Also, in the
present study, the postoperative NPO status
duration in the laparoscopic surgery group was
lower than the other group; thus, the two
studies were consistent in this regard.
Furthermore, in their study, the average
hospitalization duration in the laparoscopic
surgery group was obviously lower than that in
the open surgery group, which was similar to
the results of the present study.
In another study conducted by [18] in Pakistan,
the results of open and laparoscopic
cholecystectomy surgeries were compared. In
this study, the patients with symptomatic
gallstones disease, including chronic and acute
cholecystitis, were investigated; whereas, the
present study was conducted merely on the
patients with acute cholecystitis. In that study,
the hospitalization duration among the patients
undergoing laparoscopic cholecystectomy was
less than the patients undergoing open surgery,
which was in agreement with the present study.
Besides, in that study, the pain intensity was
lower and also the recovery period was shorter
in laparoscopic surgery group. Similarly, in the
present study, the postoperative pain intensity
and hospitalization duration in the laparoscopic
surgery group was lower than those in the open
surgery group; thus, the two studies were
consistent in this regard.
[19] conducted a study to compare the clinical
complications and treatment costs in open and
laparoscopic surgery methods in Bosnia and
Herzegovina, the results of which showed that
the surgery duration in laparoscopic and open
surgery groups was equal to 41.74±18 and
84.26±32 minutes, respectively (P<0.001).
Similarly, in the present study, duration of
laparoscopic surgery was significantly shorter in
the open surgery, which was consistent with
that study. Moreover, in that study, the total
complication rate in laparoscopic surgery group
was significantly lower than that in the open
surgery group, which was consistent with the
results of the present study.

reduction in some of the complications and sideeffects, including postoperative wound infection,
bile leakage rate, postoperative pain intensity,
analgesic requirement, postoperative NPO
status duration, and surgery duration, thus
laparoscopic
cholecystectomy
can
be
recommended as an effective and lowcomplication treatment, compared to the open
surgery, for acute cholecystitis.
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