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This retrospective observational study evaluated outcomes of laparoscopic cholecystectomy at Mitiga Military — Accepted: 01/04/26
Hospital, Tripoli, between January 2022 and December 2023. A total of 450 adult patients were included, with ~ Published: 08/04/26

a mean age of 45 years and a predominance of female patients. Symptomatic gallstones were the most common

indication for surgery, followed by acute cholecystitis. The mean operative time was 65 minutes, and

conversion to open surgery occurred in only 0.7% of cases, primarily due to adhesions, technical difficulty, or

cystic duct avulsion. Postoperative complications were rare and managed effectively, including bile leak, —Copyright: Author (s) 2026.
subhepatic infection, bleeding, and rectus sheath hematoma. Importantly, no major bile duct injuries or  Distributed under Creative
mortality were recorded. These findings confirm the safety and efficacy of laparoscopic cholecystectomy in this  Commons CC-BY 4.0
setting and contribute valuable regional data to the global literature.
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Introduction

Laparoscopic cholecystectomy (LC) has revolutionized the management of gallbladder disease since its introduction in
the late 1980s. It is now considered the gold standard for treating symptomatic gallstones and acute cholecystitis,
offering advantages such as reduced postoperative pain, shorter hospital stays, and faster recovery compared with open
cholecystectomy [1]. Globally, LC is among the most frequently performed abdominal procedures, with hundreds of
thousands of operations conducted annually [2]. Gallstone disease remains a major public health concern, affecting
approximately 10-15% of adults in Western populations, with increasing incidence in developing countries due to
lifestyle changes and improved diagnostic imaging [3]. In North Africa, including Libya, gallstone disease constitutes a
significant burden on surgical services, making LC a cornerstone of general surgical practice. Understanding outcomes
in local contexts is essential for benchmarking against international standards.

Despite its widespread adoption, LC is not without challenges. Conversion to open surgery, though infrequent, is
sometimes necessary due to dense adhesions, anatomical variations, or intraoperative complications [4,5]. Bile duct
injury, while rare, remains the most feared complication, with potentially severe consequences for patients [6,7]. Recent
studies have highlighted the importance of identifying risk factors for conversion and bile duct injury, as well as
implementing standardized protocols for prevention and management.

Postoperative complications such as bile leaks, infections, bleeding, and incisional hematomas are reported at low rates
but require timely recognition and appropriate intervention [8]. Large multicenter studies and systematic reviews
continue to reaffirm the safety of LC, with mortality rates remaining exceedingly low [9]. Nevertheless, continuous
evaluation of outcomes across diverse healthcare settings is critical to ensure quality improvement and patient safety.
Given the high volume of LC performed at Mitiga Military Hospital, Tripoli, this study aims to evaluate patient
demographics, surgical indications, operative outcomes, and postoperative complications over a two-year period. By
providing institution-specific data, the study contributes to the growing body of evidence on LC outcomes and supports
ongoing efforts to enhance surgical quality and patient safety in the region.

Patients and Methods

Study Design and Setting

This retrospective observational study was conducted at Mitiga Military Hospital, Tripoli, covering the period from
January 2022 to December 2023.
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Patient Selection
All adult patients who underwent laparoscopic cholecystectomy during the study period were included. Patients who
underwent primary open cholecystectomy or had incomplete medical records were excluded.

Data Collection

Data were retrieved from medical records using a standardized form to ensure consistency. Demographic information
such as age, sex, and relevant comorbidities was documented to characterize the study population. Clinical details
included the presenting indication for surgery, duration of symptoms, and available laboratory or imaging findings
that supported the diagnosis. Operative variables encompassed the duration of surgery, intraoperative findings, and
whether conversion to open cholecystectomy was required, along with the specific reasons for conversion.
Postoperative outcomes were carefully recorded, including the type and severity of complications, their management
strategies, and any requirement for intensive care unit admission. The length of hospital stay was noted for all patients,
and where available, follow-up clinic records were reviewed to capture late complications or readmissions within 30
days. All data were anonymized prior to analysis to maintain patient confidentiality.

Ethical Approval
The Mitiga Military Hospital Scientific and Ethics Committee approved the study protocol. Given the retrospective
design and the use of anonymized data, the requirement for informed consent was waived.

Statistical Analysis
Data were analyzed using descriptive statistics. Continuous variables are presented as mean + standard deviation or
median (range), depending on distribution, while categorical variables are expressed as frequencies and percentages.

Results
The study cohort comprised 450 patients, with a mean age of 45 years. The majority were female (72%), while males
accounted for 28% (Table 1). This demographic distribution reflects the typical patient population undergoing
cholecystectomy.

Table 1. Patient Demographics

Variable Value
Total patients 450
Mean age (years) 45+12
Female 324 (72%)
Male 126 (28%)

Indications for surgery were dominated by symptomatic gallstones, which represented 70% of cases. Acute cholecystitis
was the second most frequent indication (25%), while other causes were relatively uncommon (5%) (Table 2).

Table 2. Indications for Surgery

Indication Number (%)
Symptomatic gallstones | 315 (70%)
Acute cholecystitis 112 (25%)
Other indications 23 (5%)

The mean operative time was 65 minutes, with a narrow standard deviation. Conversion to open surgery was rare
(0.7%), and the reasons were clearly defined, underscoring the overall safety and feasibility of the procedure (Table 3).

Table 3. Operative Outcomes

Outcome Result

Mean operative time | 65 * 18 minutes

Conversion to open 3 (0.7%)
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Postoperative complications were infrequent and managed effectively. They included bile leak, subhepatic infection,
cystic duct avulsion, postoperative bleeding following trauma, and rectus sheath hematoma. Each was addressed with
appropriate interventions such as ERCP, percutaneous drainage, open repair, laparoscopy, or local exploration.
Importantly, no major bile duct injuries or mortality were recorded (Table 4).

Table 4. Postoperative Complications

Complication Number Management/Comments
Bile leak 1 ERCP with stent; MRCP & CT excluded major duct injury
Subhepatic infection (post-ERCP) 1 Percutaneous drainage
Cystic duct avulsion 1 Managed by open repair (conversion case)
Postoperative bleeding (after fall) 1 Diagnostic laparoscopy, ICU admission
Rectus sheath hematoma 1 Local exploration

Discussion

The findings of this study reaffirm the safety and effectiveness of laparoscopic cholecystectomy (LC) in a large cohort
of patients at Mitiga Military Hospital. The demographic profile, with a predominance of female patients and a mean
age in the mid-forties, is consistent with global epidemiological trends in gallstone disease [10]. Symptomatic gallstones
remained the leading indication for surgery, followed by acute cholecystitis, which mirrors patterns reported in both
Western and regional studies [11,12].

The mean operative time of 65 minutes aligns with published averages, although variations are often influenced by
surgeon experience, patient comorbidities, and disease severity [13]. Importantly, the conversion rate to open surgery
was low (0.7%), which compares favorably with international reports where conversion rates typically range between
2-7% [14,15]. The reasons for conversion in this series —dense adhesions, technical difficulty, and cystic duct avulsion —
are well-recognized risk factors, and their occurrence underscores the importance of intraoperative judgment and
preparedness for open conversion when necessary.

Postoperative complications were infrequent and managed effectively. The occurrence of bile leak and subhepatic
infection reflects known risks of LC, particularly in patients with acute inflammation or prior interventions such as
ERCP [16]. The absence of major bile duct injuries is noteworthy, given that such injuries remain the most feared
complication of LC, with significant long-term morbidity [17]. The overall complication profile in this study is
comparable to large multicenter analyses, which consistently report low rates of serious adverse events and negligible
mortality [18,19].

The results highlight the robustness of LC as a procedure in a military hospital setting, where patient populations may
present with varied comorbidities and acute presentations. Continuous monitoring of outcomes, as demonstrated here,
is essential for maintaining surgical quality and patient safety. Moreover, the findings contribute valuable regional data,
complementing global literature and supporting the universal applicability of LC as the standard of care.

Conclusion

This study demonstrates that laparoscopic cholecystectomy is a safe and effective procedure in the management of
gallbladder disease at Mitiga Military Hospital. The low conversion rate, short operative times, and minimal
postoperative complications highlight the robustness of the technique in this setting. Importantly, no major bile duct
injuries or mortality were recorded, underscoring the favorable safety profile of the procedure. These findings
contribute valuable regional data and support the continued use of laparoscopic cholecystectomy as the standard of
care.
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