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Abstract:

Objective: Cholecystectomy is the standard surgical treatment for
gallbladder disease, and it may be performed by either
laparoscopic or open technique. This study was conducted to
compare the clinical profile and postoperative outcomes of
patients undergoing laparoscopic cholecystectomy and open
cholecystectomy. Study Design: A comparative study. Place and
Duration of Study: The study was conducted in the Department of
Surgery (Unit-1I), Benazir Bhutto Hospital, Rawalpindi from 28
August 2025 to 28 November 2025. Methodology: This study was
carried out on 490 patients, with 245 patients in the laparoscopic
group and 245 patients in the open group. Baseline characteristics
including body mass index (BMI), indications for surgery, and
comorbid conditions were recorded. Postoperative outcomes
were assessed in terms of complications using the Modified
Clavien-Dindo Classification System and length of hospital stay.
Results: The mean BMI was comparable between the laparoscopic
and open groups (27.1 + 3.4 kg/m? vs 26.6 + 3.7 kg/m? p = 0.27).
In both groups, most patients were overweight. The most common
indication for surgery was symptomatic gallstones, followed by
chronic cholecystitis and acute cholecystitis. Diabetes mellitus and
hypertension were the most frequent comorbidities in both
groups. Postoperative complications occurred in 18 (7.3%)
patients in the laparoscopic group and 42 (17.1%) patients in the
open group, with a significantly higher complication rate in the
open group (p = 0.002). The mean hospital stay was significantly
shorter in the laparoscopic group than in the open group (2.1 £ 1.2
days vs 5.4 + 2.3 days; p < 0.001). Conclusion: Laparoscopic
cholecystectomy was associated with fewer postoperative
complications and a shorter hospital stay compared with open
cholecystectomy. These findings suggest that laparoscopic
cholecystectomy offers better short-term postoperative outcomes
and faster recovery.

Keywords: Laparoscopic Cholecystectomy, Open Cholecystectomy,
Postoperative Complications, Modified Clavien-Dindo
Classification, Surgical Outcomes
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INTRODUCTION

Cholelithiasis, commonly known as gallstone disease,
is one of the most prevalent gastrointestinal disorders
worldwide and represents a significant cause of
morbidity [1]. Epidemiological studies estimate that
gallstones affect approximately 10-15% of the adult
population globally, with prevalence varying across
geographic regions and dietary patterns [2]. In South
Asian countries, including Pakistan, the prevalence is
reported to be around 8-12%, and it continues to
increase due to changes in lifestyle, obesity, and
dietary habits. Gallstones are more common in
females than males, with a female-to-male ratio of
approximately 2:1, and the incidence increases with
age, particularly after the age of 40 years [3]. Although
many patients with gallstones remain asymptomatic,
nearly 20-30% of affected individuals develop
symptoms during their lifetime [4].

These symptoms include biliary colic, nausea,
vomiting, and complications such as acute
cholecystitis,  chronic  cholecystitis,  gallstone
pancreatitis, and obstructive jaundice [5]. When
symptomatic gallstone disease occurs,
cholecystectomy, the surgical removal of the
gallbladder, remains the definitive treatment.
Worldwide, more than 2 million cholecystectomies
are performed annually, making it one of the most
commonly performed abdominal surgical procedures
[6]. Traditionally, cholecystectomy was performed
through an open surgical approach. Open
cholecystectomy (OC) involves a right subcostal
incision and direct removal of the gallbladder [7].
‘While it is an effective procedure, it is associated with
several disadvantages such as increased postoperative
pain, longer hospital stay, delayed recovery, and
higher risk of wound complications [8].

With the advancement of minimally invasive surgery,
laparoscopic cholecystectomy (LC) was introduced in
the late 1980s and has since become the gold standard
treatment for symptomatic gallstone disease. Studies
have shown that laparoscopic cholecystectomy offers
several advantages, including smaller incisions, less
postoperative pain, reduced hospital stay, and quicker
return to normal activities [9]. Current evidence
suggests that laparoscopic cholecystectomy accounts

for over 90% of all cholecystectomy procedures
performed worldwide. The average hospital stay after
laparoscopic surgery is approximately 1-3 days,
compared with 5-7 days for open cholecystectomy
[10]. Furthermore, postoperative infection rates are
significantly lower in laparoscopic procedures, with
reported rates of 2—4%, compared to 8-12% in open
surgery. Mortality rates are also lower for
laparoscopic procedures, estimated at around 0.1-
0.5%, while open cholecystectomy has reported
mortality rates of approximately 1-4%, particularly in
high-risk patients [10].

Despite these advantages, laparoscopic
cholecystectomy is not free from complications.
Intraoperative and postoperative complications may
include bile duct injury, hemorrhage, bile leakage,
retained stones, and surgical site infection [11]. Bile
duct injury, although rare, remains one of the most
serious complications and occurs in approximately
0.3-0.7% of laparoscopic cases. In certain complex
situations such as severe inflammation, distorted
anatomy, gallbladder carcinoma, or lack of surgical
expertise, conversion to open cholecystectomy may be
necessary to ensure patient safety [12].

Assessment of postoperative complications is an
important aspect of evaluating surgical outcomes and
improving patient safety. The Clavien—Dindo
Classification System has become a widely accepted
method for grading surgical complications based on
the type of intervention required for management
[13,14]. The Modified Clavien—Dindo Classification
System (mCDCS) further refines this grading system,
allowing surgeons to categorize complications into
standardized grades ranging from minor deviations in
recovery to life-threatening complications and
mortality.

This system provides an objective framework for
comparing surgical procedures and evaluating their
safety profiles [15,16]. Given the increasing adoption
of laparoscopic techniques and the continued
relevance of open surgery in selected cases, it is
important to evaluate and compare the postoperative
outcomes associated with these two approaches.
Therefore, this study aims to compare the frequency
and severity of postoperative complications following
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laparoscopic and open cholecystectomy using the
Modified Clavien-Dindo Classification System,
thereby providing valuable data to guide surgical
decision-making and improve patient outcomes.

METHODOLOGY

Study Design

This study was designed as a comparative cross-
sectional study to evaluate and compare the
postoperative  complications  associated = with
laparoscopic cholecystectomy and open
cholecystectomy. The study aimed to assess the
frequency and severity of complications using the
Modified Clavien—-Dindo Classification System,
which provides a standardized method for grading
postoperative surgical complications.

Study Setting and Duration

The study was conducted in the Department of
Surgery (Unit-II), Benazir Bhutto Hospital,
Rawalpindi from 28 August 2025 to 28 November
2025, which is a tertiary care teaching hospital that
receives a large number of patients with gallbladder
disease.

Sample Size

The sample size for this study was calculated using the
OpenEpi sample size calculator based on previously
published data. A study by Khalid et al. reported that
approximately 2.5% of patients undergoing open
cholecystectomy developed high-grade
complications, while no high-grade complications
were observed in laparoscopic cholecystectomy cases.
Using a confidence level of 99.9%, population size of
1,000,000, margin of error of 5%, and design effect of
1, the calculated sample size was 490 patients. These
patients were equally divided into two groups, with
245 patients undergoing laparoscopic
cholecystectomy and 245 patients undergoing open
cholecystectomy.

Sampling Technique

Patients were selected using a non-probability
consecutive sampling technique. All patients
presenting to the surgical department with gallbladder
disease during the study period who met the inclusion
criteria were recruited consecutively until the required
sample size was achieved.

Inclusion Criteria and Exclusion Criteria

Patients aged 18 to 60 years, regardless of gender, who
had a confirmed diagnosis of acute cholecystitis,
chronic cholecystitis, or symptomatic cholelithiasis
and were scheduled for elective cholecystectomy were
included in the study. Only patients undergoing either
laparoscopic or open cholecystectomy as a planned
surgical procedure were considered eligible.

Patients  diagnosed with  choledocholithiasis,
gallbladder carcinoma, or cholangiocarcinoma were
excluded from the study. In addition, patients
undergoing emergency surgery or those with severe
systemic illnesses that could significantly influence
postoperative outcomes were not included in order to
maintain uniformity in the study population.

Data Collection Procedure

After obtaining approval from the ethical review
committee and the College of Physicians and
Surgeons Pakistan (CPSP), eligible patients were
enrolled in the study after obtaining informed consent.
Preoperative demographic information including age,
gender, body mass index (BMI),

comorbid conditions such as diabetes mellitus,
hypertension, ischemic heart disease, chronic kidney
disease, and history of previous abdominal surgery
was recorded using a structured data collection
proforma. All surgical procedures were performed
under general anesthesia following standard surgical
protocols. To maintain uniformity and reduce
operator bias, surgeries were performed by a
consultant surgeon with at least five years of
experience in laparoscopic surgery. Patients
underwent either laparoscopic cholecystectomy or
open cholecystectomy depending on the clinical
indication and surgeon’s decision.

Postoperative Assessment and Follow-Up
Postoperative complications were monitored and
recorded according to the Modified Clavien—-Dindo
Classification System. Patients were assessed during
their hospital stay immediately after surgery to
identify early complications such as postoperative
fever, wound infection, nausea, vomiting, bleeding, or
bile leakage. A follow-up evaluation was conducted
one month after surgery, during which patients
underwent clinical examination and ultrasound
imaging when required to detect complications such
as retained stones, biliary leakage, intra-abdominal
collections, or surgical site infections.

Data Analysis

All collected data were entered and analyzed using
Statistical Package for Social Sciences (SPSS) version
22.0. Quantitative variables such as age, BMI, and
duration of hospital stay were expressed as mean and
standard deviation. Qualitative variables including
gender, type of surgery, and postoperative
complications were presented as frequencies and
percentages. The independent sample t-test was used
to compare continuous variables between the two
groups, while the chi-square test was applied to assess
the association between the type of surgery and
postoperative  complications.  Post-stratification
analysis was also performed to control potential
confounding variables such as age, BMI,
comorbidities, and previous surgical history. A p-
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value of <0.05 was considered statistically significant.

RESULTS

Demographic Characteristics of Patients

A total of 490 patients were included in the study and were equally divided into two groups, with 245 patients
undergoing laparoscopic cholecystectomy and 245 patients undergoing open cholecystectomy. The demographic
characteristics of patients in both groups were analyzed and compared. The mean age of patients in the laparoscopic
group was 41.2 + 10.3 years, whereas the mean age in the open cholecystectomy group was 42.7 + 11.1 years.
Statistical analysis showed no significant difference in age distribution between the two groups (p = 0.18), indicating
that the groups were comparable in terms of age. Regarding gender distribution, gallstone disease was observed to
be more common among females. Out of the total study population, 310 patients (63.3%) were females, while 180
patients (36.7%) were males. In the laparoscopic cholecystectomy group, 155 (63.3%) patients were female and 90
(36.7%) were male, while a similar distribution was observed in the open cholecystectomy group. This finding reflects
the known higher prevalence of gallstone disease among females. Overall, both groups were demographically
comparable, minimizing potential bias in the comparison of postoperative outcomes (Table 1).

Table 1. Baseline demographic and clinical characteristics of patients in the laparoscopic and open

cholecystectomy groups.
Variable | Laparoscopic Cholecystectomy (n = 245) | Open Cholecystectomy (n = 245) p-value
Mean 41.2+£10.3 42.7t11.1 0.18
Age
Male 90 (36.7%) 90 (36.7%) 0.99
Female 155 (63.3%) 155 (63.3%)
Total 245 245 _
patient

Body Mass Index (BMI) Distribution

Body Mass Index (BMI) of patients in both groups was recorded and analyzed to evaluate its possible association
with postoperative outcomes. The mean BMI of patients undergoing laparoscopic cholecystectomy was 27.1 + 3.4
kg/m?, whereas the mean BMI in the open cholecystectomy group was 26.6 = 3.7 kg/m?. Statistical analysis using
the independent sample t-test showed no significant difference between the two groups (p = 0.27), indicating that
both groups were comparable in terms of BMI distribution. For further analysis, patients were also categorized into
BMI groups. In the laparoscopic group, 70 patients (28.6%) had normal BMI (18.5-24.9 kg/m?), 120 patients (49.0%)
were overweight (25-29.9 kg/m?), and 55 patients (22.4%) were classified as obese (>30 kg/m?). In the open
cholecystectomy group, 75 patients (30.6%) had normal BMI, 110 patients (44.9%) were overweight, and 60 patients
(24.5%) were obese. The majority of patients in both groups fell into the overweight category, which is a known risk
factor for gallstone disease (Figure 1).

20 120 B Laparoscopic cholecystectomy

110 =3 Open cholecystectomy

100

80
70

60 55

Number of patients

20

Normal BMI Overweight Obese
(18.5-24.9) (25-29.9) (z30)

BMI category

Figure 1: BMI category distribution in the laparoscopic and open cholecystectomy groups. Most patients in
both groups were overweight, with a similar overall pattern between groups.
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Indications for Surgery

The indications for surgery were assessed in both the laparoscopic and open cholecystectomy groups. The most
common indication in both groups was symptomatic gallstones. In the laparoscopic group, 140 patients (57.1%)
underwent surgery for symptomatic gallstones, while in the open group, 132 patients (53.9%) had the same
indication. The second most common indication was chronic cholecystitis, seen in 70 patients (28.6%) in the
laparoscopic group and 74 patients (30.2%) in the open group. Acute cholecystitis was the least common indication
in both groups. It was reported in 35 patients (14.3%) undergoing laparoscopic surgery and in 39 patients (15.9%) in
the open group. Overall, the pattern of surgical indications was similar in both groups. This suggests that the baseline
clinical presentation was comparable between the two groups (Figure 2).

10 [ Laparoscopic

= Open

Number of patients

Symptomatic Chronic Acute
Gallstones Cholecystitis Cholecystitis

Indications for surgery

Figure 2: Indications for surgery in the laparoscopic and open cholecystectomy groups. Symptomatic gallstones
were the most common indication in both groups, followed by chronic and acute cholecystitis.

Distribution of Comorbidities

Several patients in both groups had associated comorbid conditions. The most commonly observed comorbidities
were diabetes mellitus and hypertension. Diabetes mellitus was present in 48 patients (19.6%) in the laparoscopic
group and 52 patients (21.2%) in the open group. Hypertension was reported in 40 patients (16.3%) undergoing
laparoscopic cholecystectomy and in 45 patients (18.4%) in the open group. Ischemic heart disease was less common,
affecting 12 patients (4.9%) in the laparoscopic group and 15 patients (6.1%) in the open group. A large proportion
of patients had no associated comorbidity, with 145 patients (59.2%) in the laparoscopic group and 133 patients
(54.3%) in the open group. Overall, the distribution of comorbid conditions was fairly similar between the two groups
(Figure 3).

(B Laparoscopic
1401 I Open

133

Mumber of patients

Diabetes Hypertension Ischemic Heart None
Mellitus Disease

Comorbid conditions

Figure 3: Comorbid conditions in the laparoscopic and open cholecystectomy groups. Diabetes mellitus and
hypertension were the most common comorbidities, while many patients had no associated comorbidity.
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Postoperative Complications According to Modified Clavien-Dindo Classification

Postoperative complications were assessed using the Modified Clavien-Dindo Classification System. Overall,
complications were observed in 18 patients (7.3%) in the laparoscopic group compared with 42 patients (17.1%) in
the open cholecystectomy group, indicating a significantly higher complication rate in the open surgery group (p =
0.002). Minor complications such as postoperative fever, nausea, vomiting, and superficial wound infection were
more frequent after open surgery. Fever was reported in 8 patients (3.3%) in the laparoscopic group and 15 patients
(6.1%) in the open group, while wound infection occurred in 5 patients (2.0%) and 14 patients (5.7%), respectively.
Nausea and vomiting were noted in 6 patients (2.4%) undergoing laparoscopic surgery and 9 patients (3.7%) in the
open group. Major complications were also more common in the open group, including bile leak in 2 patients (0.8%)
versus 6 patients (2.4%), and hemorrhage in 1 patient (0.4%) versus 4 patients (1.6%). Intra-abdominal abscess was
uncommon but still higher in the open group, affecting 1 patient (0.4%) in the laparoscopic group and 3 patients
(1.2%) in the open group. Overall, postoperative complications were significantly less frequent in the laparoscopic
group, suggesting better short-term postoperative outcomes (Figure 4).

B Laparoscopic LE
(=L

Mumber of patients

Fever Wound Nousea/ Bile eak Hemorthage Intra-abdominal Total
fecton \omiting Hoscess Complcations
Postoperative complications
Figure 4: Postoperative complications in the laparoscopic and open cholecystectomy groups. Complications
were more frequent in the open group, with a higher total complication rate than in the laparoscopic group.

Length of Hospital Stay

The duration of hospital stay was compared between the laparoscopic and open cholecystectomy groups. Patients in
the laparoscopic group had a shorter hospital stay than those in the open surgery group. The mean hospital stay for
laparoscopic cholecystectomy was 2.1 = 1.2 days. In contrast, the mean hospital stay for open cholecystectomy was
5.4 + 2.3 days. This shows a clear difference between the two groups. Statistical analysis demonstrated that the
difference was highly significant. The p-value was less than 0.001. These findings suggest that laparoscopic
cholecystectomy allows faster postoperative recovery. It also supports earlier discharge from the hospital compared
with open surgery (Figure 5).
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Figure 5: Mean hospital stays in the laparoscopic and open cholecystectomy groups. Hospital stay was shorter
in the laparoscopic group, and the difference was statistically significant.

DISCUSSION

In the present study, laparoscopic and open
cholecystectomy groups were comparable in baseline
clinical profile (BMI distribution, indications for
surgery, and comorbidities), which strengthens
interpretation of postoperative outcome differences as
being related mainly to operative approach rather than
preoperative imbalance. Symptomatic cholelithiasis
was the leading indication in both groups, consistent
with standard epidemiology of gallstone disease and
the usual indications for cholecystectomy [17]. A
major finding was the significantly lower overall
postoperative complication rate in the laparoscopic
group (7.3%) compared with the open group (17.1%),
with open surgery showing higher rates of minor
complications (fever, nausea/vomiting, superficial
wound infection) as well as higher frequencies of
major complications (bile leak and hemorrhage) [18].
This aligns with evidence that minimally invasive
surgery reduces tissue trauma and surgical site
contamination, thereby lowering wound-related
morbidity [19]. Meta-analytic data in acute
cholecystitis have shown reduced postoperative
morbidity and shorter hospitalization  with
laparoscopic surgery, with particularly lower
pneumonia and wound infection rates compared with
open surgery, supporting the pattern observed in our
results [20]. The difference in length of hospital stay
in our study was pronounced (2.1 * 1.2 days
laparoscopic vs 5.4 £ 2.3 days open; p < 0.001). This
closely mirrors the findings from major systematic
reviews, including the Cochrane review by Keus et al.,
which reported a mean reduction of about 3 days in
hospital stay with laparoscopic cholecystectomy
compared with open procedures—rvery similar to the
~3.3-day reduction seen here [21]. Earlier randomized
evidence also demonstrated shorter hospital stay and
faster convalescence after laparoscopic surgery versus
open surgery, reinforcing that reduced postoperative
pain and earlier mobilization likely drive earlier

discharge [22]. While many modern studies show
lower morbidity with laparoscopic surgery, some
older reviews and trials did not consistently
demonstrate statistically significant differences in
overall complication rates, despite clear benefits in
recovery time [23]. This may reflect heterogeneity in
study design, case selection, perioperative protocols,
and the laparoscopic learning curve in early eras of
adoption. The Cochrane analysis noted high risk of
bias in several trials, which could dilute detectable
differences in complications even when recovery
advantages are consistent [24]. Recent reviews
continue to emphasize faster recovery and reduced
hospital stay with laparoscopy, and some also report
improved morbidity outcomes in current practice
settings [25]. Regarding biliary complications, our
study showed higher bile leak and hemorrhage in the
open group [26]. Contemporary safety guidance
highlights that bile duct injury and bile leakage remain
critical adverse outcomes around cholecystectomy,
and emphasizes structured strategies to improve safety
(e.g., achieving the critical view of safety and
standardized “safe cholecystectomy” principles). In
addition, international guidance documents discuss
the clinical impact of bile duct injury and the
importance of timely recognition and appropriate
management pathways [27,28].

CONCLUSION

Finally, it is worth noting that in acute cholecystitis,
modern guideline-based practice supports early
laparoscopic cholecystectomy when feasible, and
clinical studies evaluating Tokyo Guidelines—based
approaches report acceptable outcomes with early
laparoscopy in appropriate settings—consistent with
the broader direction favoring laparoscopic-first
strategies. Overall, the present findings agree with the
prevailing literature: laparoscopic cholecystectomy is
associated with fewer postoperative complications
and markedly shorter hospitalization compared with
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