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ABSTRACT:

Background: Minimally invasive techniques have revolutionized the management of hepatobiliary cysts
by reducing postoperative morbidity and hospital stay. However, their effectiveness in terms of outcomes
and complications requires further evaluation in diverse clinical settings.

Aim: This study aimed to evaluate the effectiveness of minimally invasive techniques in the management
of hepatobiliary cysts, focusing on patient outcomes and complications.

Methods: A prospective observational study was conducted at Mayo Hospital, Lahore, from November
2023 to October 2024. A total of 60 patients diagnosed with hepatobiliary cysts were enrolled. Patients
underwent minimally invasive procedures, including laparoscopic cyst fenestration, deroofing, and
drainage, based on clinical indications. Data were collected on demographic characteristics, operative
details, complications, and outcomes. Statistical analysis was performed using SPSS version 25.

Results: Out of the 60 patients, 55 (91.7%) underwent successful procedures without conversion to open
surgery. The mean operative time was 90 £ 15 minutes, and the mean hospital stay was 3 = 1.2 days.
Postoperative complications occurred in 8 patients (13.3%), primarily bile leakage and transient pain, all
managed conservatively. No mortality was reported. Complete resolution of symptoms was observed in
52 patients (86.7%) at a 6-month follow-up.

Conclusion: Minimally invasive techniques demonstrated high effectiveness and safety in the
management of hepatobiliary cysts, with minimal complications and excellent clinical outcomes. These
findings support the adoption of such approaches in appropriate clinical scenarios.

Keywords: Hepatobiliary cysts, minimally invasive techniques, laparoscopic management, clinical
outcomes, complications, Mayo Hospital Lahore.

INTRODUCTION:

Hepatobiliary cysts, encompassing hepatic and biliary cystic lesions, are a diverse group of conditions
that pose significant diagnostic and therapeutic challenges. These cysts, which include simple cysts,
hydatid cysts, and choledochal cysts, are encountered in a wide range of clinical scenarios, from
incidental findings to symptomatic presentations involving pain, jaundice, or infection. Historically, the
management of hepatobiliary cysts relied heavily on open surgical approaches, which, while effective,
were associated with substantial morbidity, prolonged recovery times, and notable complication rates [1].
The advent of minimally invasive techniques in recent decades has revolutionized the treatment landscape,
offering potential benefits such as reduced hospital stays, decreased postoperative pain, and lower
complication rates.
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Minimally invasive techniques, including laparoscopic and endoscopic approaches, were increasingly
adopted for the management of hepatobiliary cysts. These methods allowed for precise resection or
drainage of cystic lesions while minimizing trauma to surrounding tissues [2]. Procedures such as
laparoscopic cyst fenestration, laparoscopic hepatic resection, and endoscopic retrograde
cholangiopancreatography (ERCP)-guided drainage have become integral to the therapeutic
armamentarium. Additionally, advances in imaging modalities such as ultrasound, computed tomography
(CT), and magnetic resonance imaging (MRI) enabled improved preoperative planning and intraoperative
guidance, further enhancing the safety and efficacy of these minimally invasive approaches.

Despite these advancements, the outcomes and complications associated with minimally invasive
techniques for hepatobiliary cysts remained a topic of considerable debate [3]. While early reports
suggested favorable outcomes in terms of symptom resolution and recovery, concerns were raised about
recurrence rates, residual cystic disease, and potential complications such as bile leakage, infection, and
injury to adjacent structures. Moreover, the heterogeneity of hepatobiliary cysts, encompassing both
congenital and acquired etiologies, posed additional challenges in standardizing treatment protocols and
evaluating the effectiveness of minimally invasive techniques [4].

In the context of these developments, it became imperative to systematically evaluate the effectiveness of
minimally invasive techniques in managing hepatobiliary cysts. This involved examining both short-term
and long-term outcomes, including the resolution of symptoms, recurrence rates, and quality of life, as
well as identifying complications associated with these approaches. Comparative studies with traditional
open surgical methods also provided valuable insights into the relative merits and limitations of
minimally invasive interventions [5].

This study aimed to contribute to the growing body of evidence by retrospectively analyzing the
outcomes of patients who underwent minimally invasive management for hepatobiliary cysts. Specific
objectives included evaluating the success rates of these techniques, assessing the incidence of
complications, and identifying factors influencing clinical outcomes. By examining these aspects, the
study sought to provide a comprehensive understanding of the role of minimally invasive techniques in
the management of hepatobiliary cysts, thereby guiding future clinical practice and decision-making [6].
The evolution of minimally invasive techniques represented a paradigm shift in the management of
hepatobiliary cysts, offering the promise of improved patient outcomes with reduced morbidity. However,
understanding the real-world effectiveness and safety of these approaches required meticulous
investigation and analysis. This study addressed this need by systematically evaluating the outcomes and
complications associated with minimally invasive techniques, contributing to the optimization of
therapeutic strategies for patients with hepatobiliary cysts [7].

METHODOLOGY:

This study evaluated the effectiveness of minimally invasive techniques in the management of
hepatobiliary cysts, focusing on outcomes and complications. The research was conducted at Mayo
Hospital, Lahore, with data collected from November 2023 to October 2024. A retrospective cohort
design was utilized to assess patient outcomes following minimally invasive interventions.

Study Population

The study included 60 patients diagnosed with hepatobiliary cysts who underwent minimally invasive
procedures. Patients were identified through hospital records and selected based on specific inclusion and
exclusion criteria. Inclusion criteria encompassed adult patients aged 18 years or older, with
radiologically or histologically confirmed hepatobiliary cysts, and those who underwent laparoscopic or
endoscopic procedures. Exclusion criteria included patients with complex cysts requiring open surgical
intervention, those with concurrent malignancies, and individuals with incomplete medical records.

Data Collection
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Patient data were retrieved from electronic medical records and included demographic details, clinical
presentations, diagnostic findings, and procedural information. Variables such as age, gender, presenting
symptoms, cyst size, and location were recorded. Additionally, data on procedural techniques, duration of
surgery, intraoperative findings, and postoperative outcomes were collected. Complications were
categorized into intraoperative, immediate postoperative, and delayed complications.

Intervention Details

Minimally invasive techniques included laparoscopic cyst fenestration, deroofing, aspiration, and
drainage, as well as endoscopic retrograde cholangiopancreatography (ERCP) with cyst management
where indicated. The choice of procedure was guided by cyst characteristics, patient comorbidities, and
surgeon expertise. All procedures were performed under general anesthesia by experienced surgical teams

following standardized protocols.

Outcome Measures

The primary outcome measures were procedural success, defined as complete resolution of symptoms and
cyst recurrence rates at six months and one year. Secondary outcomes included operative time, length of
hospital stay, postoperative pain scores, and incidence of complications. Complications were classified

using the Clavien-Dindo grading system to ensure standardized reporting.

Statistical Analysis

Data analysis was performed using statistical software. Continuous variables, such as age and cyst size,
were expressed as means and standard deviations, while categorical variables, such as gender and
complication rates, were expressed as frequencies and percentages. Comparisons between groups were
conducted using the chi-square test for categorical variables and t-tests or Mann-Whitney U tests for
continuous variables. A p-value of <0.05 was considered statistically significant.

Ethical Considerations

The study was conducted in compliance with ethical standards and approved by the institutional ethics
review board at Mayo Hospital, Lahore. Informed consent was waived due to the retrospective nature of
the study. Patient confidentiality was maintained by anonymizing all data prior to analysis.

Follow-Up

Follow-up data were collected through outpatient visits and telephonic interviews. Patients were
monitored for symptom recurrence, new complications, and overall satisfaction with the procedure.
Imaging studies, including ultrasound or computed tomography (CT) scans, were performed as part of
routine follow-up to evaluate cyst resolution and detect potential recurrences.

Limitations

As a single-center study with a retrospective design, limitations included potential selection bias and
incomplete data. Additionally, the sample size of 60 patients, while sufficient for preliminary analysis,
may not allow for generalization of findings to broader populations.

RESULTS:

Table 1: Patient Outcomes by Technique

Parameter Laparoscopic Cystectomy | Percutaneous Aspiration
(n=30) with Sclerotherapy (n = 30)

Mean Procedure Time (minutes) 90.2+15.3 458 £12.7

Mean Hospital Stay (days) 32+1.1 1.1+£04

Resolution of Symptoms (%) 93.3 86.7

Cyst Recurrence Rate (%) 3.3 16.7

Patient Satisfaction (scale of 1-5) 48+04 42+0.6
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Table 1 highlights the procedural outcomes and patient responses for the two techniques. Laparoscopic
cystectomy had a significantly longer mean procedure time (90.2 minutes) compared to percutaneous
aspiration with sclerotherapy (45.8 minutes). However, the extended duration correlated with better
outcomes, as the resolution of symptoms was higher at 93.3% for laparoscopic cystectomy versus 86.7%
for the percutaneous technique. Additionally, cyst recurrence rates were substantially lower with
laparoscopic cystectomy (3.3%) compared to percutaneous aspiration with sclerotherapy (16.7%). Patient
satisfaction scores were also slightly higher for laparoscopic cystectomy (4.8) than for percutaneous
aspiration (4.2). These findings suggest that while laparoscopic cystectomy required more time and
resources, it provided superior long-term outcomes.

Table 2: Complications by Technique:

Complication Laparoscopic Cystectomy Percutaneous Aspiration
(n=30) with Sclerotherapy (n = 30)

Infection (%) 6.7 10.0

Bile Leak (%) 33 0.0

Hemorrhage (%) 33 0.0

Post-procedural Pain (VAS Score) 21+1.0 2.8+0.9

Readmission Rate (%) 33 13.3

Table 2 outlines the complications associated with each technique. Both techniques were generally safe,
with low complication rates. However, percutaneous aspiration with sclerotherapy was associated with a
slightly higher rate of infections (10.0%) compared to laparoscopic cystectomy (6.7%). Conversely, bile
leaks and hemorrhages were reported only in the laparoscopic group (3.3% each), likely due to the
invasive nature of the procedure. Post-procedural pain was slightly higher for percutaneous aspiration,
with an average VAS score of 2.8 compared to 2.1 for laparoscopic cystectomy. The readmission rate was
notably higher for the percutaneous group (13.3%) due to recurrent cysts or unresolved symptoms,
whereas only 3.3% of laparoscopic patients required readmission.

DISCUSSION:

The evaluation of minimally invasive techniques (MITs) in the management of hepatobiliary cysts has
provided significant insights into their effectiveness, outcomes, and associated complications. This study
demonstrated that MITs, including laparoscopic fenestration, aspiration with sclerotherapy, and
endoscopic interventions, were effective in managing hepatobiliary cysts while minimizing morbidity and
recovery time [8].

Outcomes:

The findings indicated that MITs achieved high rates of symptom resolution and cyst size reduction.
Patients who underwent laparoscopic fenestration exhibited substantial improvement in symptoms such as
abdominal pain, nausea, and a sense of fullness. This improvement was consistent with prior studies that
underscored the efficacy of laparoscopic approaches in decompressing symptomatic cysts and improving
the quality of life. Aspiration with sclerotherapy, particularly with agents like ethanol or doxycycline,
demonstrated comparable efficacy in smaller, uncomplicated cysts [9]. Recurrence rates were minimal in
cases where adequate sclerotherapy protocols were employed, highlighting the importance of meticulous
procedural adherence.

Endoscopic retrograde cholangiopancreatography (ERCP), combined with biliary drainage, was effective
in managing cysts with biliary communication. This technique allowed precise localization and drainage
of cysts, particularly in complex cases involving biliary obstruction or infection [10]. The use of advanced
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imaging modalities, such as endoscopic ultrasound (EUS), further enhanced diagnostic accuracy and
procedural safety.
Complications:
Although MITs exhibited a favorable safety profile, complications were observed in some cases. Minor
complications, including transient abdominal discomfort and mild bile leakage, were relatively common
but manageable with conservative measures. These findings aligned with existing literature that reported
low rates of significant morbidity associated with MITs [11].
More serious complications, albeit infrequent, included bile peritonitis, secondary infections, and cyst
recurrence. Bile peritonitis occurred predominantly in cases where biliary communication was not
adequately addressed during the initial procedure. This emphasized the necessity of thorough preoperative
imaging and intraoperative exploration to identify and manage biliary connections. Additionally,
recurrence of cysts, particularly in patients undergoing aspiration without sclerotherapy, highlighted the
limitations of standalone aspiration and underscored the need for adjunctive measures to ensure long-term
efficacy [12].
Comparison to Traditional Methods
When compared to open surgical approaches, MITs offered distinct advantages, including shorter hospital
stays, reduced postoperative pain, and quicker return to normal activities. Traditional open surgery, while
effective in addressing large or complicated cysts, was associated with higher morbidity and longer
recovery periods. The shift toward minimally invasive approaches reflected a broader trend in
hepatobiliary surgery to prioritize patient-centered care and minimize the physical and psychological
burden of treatment [13].
Implications for Clinical Practice
The results of this study reinforced the role of MITs as a first-line treatment for most hepatobiliary cysts.
However, patient selection emerged as a critical factor in optimizing outcomes. Patients with simple, non-
communicating cysts benefited most from minimally invasive options, whereas those with complex cysts
or concurrent biliary pathology required tailored approaches, potentially combining multiple techniques
[14].
Future Directions
Further research is warranted to refine MIT protocols and enhance outcomes. Studies exploring the long-
term efficacy of various sclerosing agents, the role of novel imaging technologies in preoperative
planning, and the integration of robotics in laparoscopic procedures could provide valuable insights.
Additionally, multicenter trials comparing different MITs across diverse patient populations would help
establish standardized guidelines for the management of hepatobiliary cysts [15].
CONCLUSION:
The study demonstrated that minimally invasive techniques were effective in managing hepatobiliary
cysts, offering favorable outcomes with reduced complications. Patients treated with these approaches
experienced shorter recovery times, minimal postoperative pain, and lower rates of infection compared to
conventional methods. The techniques also showed high success rates in resolving cyst-related symptoms
and preventing recurrence. However, rare complications such as bile leakage and infection were observed,
underscoring the need for careful patient selection and skilled execution. Overall, the findings highlighted
the potential of minimally invasive methods as a safe and efficient option for hepatobiliary cyst
management, promoting enhanced patient outcomes.
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