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Abstract:

Background: Laparoscopic cholecystectomy (LC) is universally recognized as the definitive surgical intervention
for symptomatic gallstone disease. Intraoperative difficulty levels might vary considerably due to patient and
disease-related factors, sometimes requiring conversion to open surgery. Precise preoperative assessment of
surgical complexity is essential for planning, patient consultation, and resource distribution. Numerous scoring
systems have been suggested; however, diversity in clinical environments frequently influences their applicability.
This study sought to assess and validate a predictive scoring system for estimating the complexity of laparoscopic
cholecystectomy in a tertiary care environment.

Objective: To assess the reliability of a preoperative scoring system in predicting intraoperative difficulty in
laparoscopic cholecystectomy among patients presenting with gallstone disease.

Methods: This retrospective observational study was performed at IMS and SUM Hospital from November 2023
to November 2024 in Bhubaneswar, Odisha, involving 200 patients who underwent elective laparoscopic
cholecystectomy. Preoperative variables including age, gender, BMI, previous abdominal operations,
ultrasonographic findings (gallbladder wall thickness, impacted stone, pericholecystic fluid), and a history of acute
cholecystitis were recorded. A comprehensive preoperative difficulty score was derived utilizing a standardized
scoring mechanism. The operating surgeon classified intraoperative difficulties as easy, difficult, or very difficult,
considering operational duration, adhesions, bleeding, and the necessity for conversion. The statistical analysis
examined the correlation between the preoperative score and the actual difficulty.

Results: Of the 200 cases, 110 (55%) were classified as easy, 65 (32.5%) as tough, and 25 (12.5%) as very
difficult. Elevated preoperative scores (>6) were substantially correlated with intraoperative challenges (p <
0.001). The scoring system exhibited a sensitivity of 82.4%, specificity of 88.1%, and an overall prediction
accuracy of 85.0% in detecting challenging or extremely challenging cases. The parameters most significantly
associated with surgical difficulty were a history of acute cholecystitis, gallbladder wall thickness of 4 mm or
greater, and a BMI of 30 kg/m? or higher.

Conclusion: This study's preoperative grading system accurately forecasts the complexity of laparoscopic
cholecystectomy and serves as a useful instrument for surgical planning. Integrating a predictive model into
standard preoperative evaluations might enhance patient safety, resource readiness, and physician foresight for
intricate procedures.

Keywords: Laparoscopic Cholecystectomy, Predictive Scoring System, Surgical Difficulty, Gallstones,
Intraoperative Complications, Retrospective Study.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Introduction

Laparoscopic cholecystectomy (LC) has become the for the treatment of cholelithiasis and associated
favored surgical procedure for symptomatic biliary diseases. Nonetheless, despite its numerous
gallstone disease due to its minimally invasive benefits, LC presents certain problems. A subset of
characteristics, expedited recovery, diminished procedures is linked to considerable intraoperative
postoperative  discomfort, and  abbreviated issues, potentially leading to conversion to open
hospitalizations. Since its inception in the late surgery, prolonged operative duration,
1980s, it has established itself as the gold standard complications, or technical difficulties arising from
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anatomical distortions or adhesions (Vivek et al.,
2014).

The difficulty level of laparoscopic cholecystectomy
is affected by various factors, such as inflammation,
obesity, prior abdominal surgeries, anatomical
variances, and ultrasound results, including
gallbladder wall thickness and impacted stones.
Anticipating these problems preoperatively can
enhance surgical planning, promote patient safety,
and facilitate resource allocation, including the
scheduling of skilled surgical teams and preparation
for extended operating durations.

Numerous research have developed preoperative
prediction models or scoring systems to stratify
patients according to their probability of
experiencing a challenging laparoscopic
cholecystectomy (LC). Nonetheless, numerous
models are either too intricate for regular application
or inadequately tested across varied clinical
environments (Kama et al, 2001). A
straightforward, reliable, and practically useful
grading system is still required to effectively predict
difficulty during laparoscopic cholecystectomy by
including routinely available clinical and
radiographic factors.

This research was performed at IMS and SUM
Hospital in Bhubaneswar, Odisha, a tertiary care
referral hospital, to investigate the efficacy of a
standardized predictive scoring system for
measuring intraoperative difficulties in patients
undergoing laparoscopic cholecystectomy (LC).
This study aims to confirm the efficacy of a scoring
tool by linking preoperative risk variables with
intraoperative results, thereby boosting preoperative
planning, reducing intraoperative complications,
and improving surgical safety and outcomes.

Methodology

Study Design and Setting: This was a retrospective
observational study conducted from November 2023
to November 2024 at the IMS and SUM Hospital, a
tertiary care teaching and referral center located in
Bhubaneswar, Odisha. The study was designed to
evaluate a preoperative scoring system to predict the
intraoperative difficulty of  laparoscopic
cholecystectomy.

Study Duration and Population: The research
examined the medical and surgical records of 200
patients who received elective laparoscopic
cholecystectomy for symptomatic gallstone disease.
Patients enrolled were treated during a specified 12-
month interval. All cases were performed by
surgeons of equivalent experience, guaranteeing a
uniform operational procedure throughout the
cohort.

Inclusion Criteria

e Patients aged 18 years and above.
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e Diagnosed with symptomatic cholelithiasis or
chronic cholecystitis.

e  Underwent elective
cholecystectomy.

e Complete preoperative and intraoperative
records available.

laparoscopic

Exclusion Criteria

e FEmergency cholecystectomy for acute
complications (e.g., perforation,
emphysematous cholecystitis).

e  Suspicion or confirmed diagnosis of gallbladder
malignancy.

e Patients converted to open cholecystectomy due
to non-technical causes (e.g., equipment
failure).

e Incomplete data records.

Data Collection
Preoperative Parameters Recorded:

e Demographics: age, sex.

e Anthropometry: BMI (categorized as <25, 25—
29.9, >30 kg/m?).

e Medical history: previous episodes of acute
cholecystitis, history of upper abdominal
surgery.

e Ultrasound findings: gallbladder wall
thickness (>4 mm considered significant),
impacted stone at the neck, presence of
pericholecystic fluid (Figure 1).

e Other factors: palpable
leukocytosis (>10,000/mm?).

gallbladder,

Each parameter was assigned a numerical score
based on severity or presence. The total preoperative
score for each patient was calculated by summing
the wvalues across all variables. Scores were
categorized into:

e (0-3: Easy
e 4-6: Difficult
e >7: Very Difficult

gajibladder:

n

Figure 1: Pericholecystic Fluid with Inflamed
Gallbladder Wall (AlShehri et al., 2018)

Intraoperative Difficulty Assessment: The
operating surgeon, blinded to the preoperative score,
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assessed intraoperative difficulty based on the
following criteria:

e  Operative time >60 minutes.

e Dense adhesions at Calot’s triangle (Figure 2).

e Difficulty in gallbladder retraction or
dissection.

e Bleeding requiring hemostatic measures

e Conversion to open surgery.

The final classification of difficulty was categorized
as:

e FEagsy.
e Difficult.
e Very Difficult.

Inferior liver surface

(segment 4b)

Figure 2: Dense Adhesions at Calot’s Triangle
(Cawich et al., 2014)

Statistical Analysis

All data were entered into Microsoft Excel and
analyzed using SPSS version 25.0.

e Descriptive statistics were used to summarize
patient demographics and clinical features.

o Sensitivity, specificity, and predictive accuracy
of the scoring system were calculated using
cross-tabulation.

e  Chi-square test was used to determine statistical
significance of association between score
ranges and intraoperative difficulty (p-value
<0.05 considered significant).

e Receiver Operating Characteristic (ROC) curve
analysis was performed to evaluate
discriminatory power of the scoring system.

Results

Patient Demographics and Baseline
Characteristics: The study included 200 patients
who underwent elective laparoscopic
cholecystectomy. The predominant demographic of
patients was female, constituting roughly 72%, with
a mean age of 43.2 + 11.5 years. The average BMI
of the study population was 27.6 kg/m?, with 38%
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categorized as obese (BMI >30 kg/m?).
Approximately 22% had a prior history of upper
abdominal surgery, and 29% had at least one
recorded instance of acute cholecystitis.
Preoperative ultrasonographic assessments revealed
gallbladder wall thickness (>4 mm) in 36% of
patients (Figure 3) and the presence of impacted
stones in 27% (Figure 4).

Iy ROMEDICA
0)24104113 11:04.08

MIO4 TIs0135

Figure 3: Contracted and Fibrosed Gallbladder
(Manes et al., 2014)

Figure 4: Impacted Stone in Hartmann’s Pouch
(Faridi & Pandey, 2014)

Distribution of Preoperative Scores: Based on the
scoring system applied, patients were categorized as
follows:

e Score 0-3 (Easy): 110 patients (55%)
e Score 4-6 (Difficult): 65 patients (32.5%)
e Score >7 (Very Difficult): 25 patients (12.5%)

This distribution provided an adequate sample
across all levels of predicted surgical difficulty.

Observed Intraoperative Difficulty
Intraoperative findings confirmed that:

e 105 out of 110 (95.4%) patients in the 0—3 score
group had an easy surgery.
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e 55 out of 65 (84.6%) patients with a score of 4—
6 were classified as having a difficult surgery,
while 5 experienced very difficult conditions.
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e Among patients scoring >7, 20 (80%) had very
difficult surgeries, while 5 were categorized as
difficult.

This correlation between higher scores and
increased difficulty is detailed in Table 1.

Table 1: Preoperative Score vs. Observed Surgical Difficulty

Score Range Total Patients Observed Easy Observed Difficult | Observed  Very
Difficult

0-3 (Easy) 110 105 5 0

4-6 (Difficult) 65 5 55 5

>7 (Very Difficult) | 25 0 5 20

Predictive Accuracy of the Scoring System: Using
a threshold score of >4 to predict difficult or very
difficult surgeries, the scoring system demonstrated:

Sensitivity: 82.4%

Specificity: 88.1%

Positive Predictive Value (PPV): 86.5%
Negative Predictive Value (NPV): 84.6%
Overall accuracy: 85.0%

Key Predictive Factors

Statistical analysis revealed that the following
individual parameters were significantly associated
with increased intraoperative difficulty:

Gallbladder wall thickness >4 mm (p <0.01)
BMI >30 kg/m? (p < 0.05)
History of acute cholecystitis (p < 0.001)

Previous upper abdominal surgery (p =
0.032)

The results suggest that integrating standard clinical
and radiological metrics into a scoring system can
effectively forecast the difficulty of laparoscopic
cholecystectomy procedures.

Discussion

This retrospective examination of 200 patients who
underwent elective laparoscopic cholecystectomy
illustrates the therapeutic efficacy of a preoperative
rating system in forecasting surgical complexity.
The findings highlight that specific preoperative
characteristics, when integrated into a systematic
assessment tool, might markedly improve the
surgeon's  capacity to predict operational
complexity. The majority of patients with low
ratings (0-3) were correctly anticipated to undergo
uncomplicated procedures, but higher values (>4)
were strongly associated with intraoperative
difficulties, such as dense adhesions, extended
dissection durations, and challenging anatomical
orientation.

Gallbladder wall thickening, obesity (BMI >30
kg/m?), and a history of acute cholecystitis were
identified as the most significant predictors of
surgical difficulties. The findings correspond with
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established literature, indicating that gallbladder
inflammation and recurrent cholecystitis lead to
pericholecystic fibrosis and anatomical distortion,
hence complicating dissection at Calot’s triangle.
Similarly, elevated BMI correlates with increased
intra-abdominal adiposity, limited operational
space, and heightened technical requirements for
retraction and visibility.

The predictive scoring method evaluated in this
study attained a high overall accuracy of 85%, with
sensitivity and specificity values surpassing 80%,
indicating its reliability and practicality for
preoperative planning. These metrics align with
those documented in analogous studies by
Randhawa and Pujahari (2009) and Gupta et al.
(2013), which endorse the utilization of
straightforward, non-invasive predictors derived
from clinical history and standard imaging.
Furthermore, the capacity to categorize patients into
"easy,"  "difficult,” and "very difficult"
classifications allows surgeons to effectively plan
for operating room scheduling, anesthesia risk,
instrument preparedness, and levels of surgical
assistance (Lipman et al., 2007).

This study underscores the necessity for prudence in
presuming  uniform  simplicity = across all
laparoscopic cholecystectomy instances. Although
laparoscopic cholecystectomy is a frequently
executed minimally invasive technique, unforeseen
complications can prolong operating duration,
elevate the risk of bile duct injury, increase
hemorrhage, and may require conversion to open
cholecystectomy. Precise preoperative forecasting
of these problems is essential for surgical readiness
and for advising patients on risks and anticipated
outcomes.

Although the results are encouraging, the limitations
of this study must be recognized. The study, being
a retrospective analysis, is prone to documentation
bias and lacks randomization. Moreover, while
surgeon experience is standardized throughout the
sample, it may still affect the intraoperative
assessment of difficulty. Nevertheless, the
correlation between preoperative scores and surgical
results substantiates the implementation of this
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scoring instrument in standard surgical evaluations
(Siddiqui et al., 2008).

This study confirms a simple, economical scoring
method that can be utilized with information easily
accessible prior to surgery. The incorporation of this
technology into standard surgical procedures may
augment patient safety, enhance surgical results, and
mitigate  unforeseen  complications  during
laparoscopic cholecystectomy.

Conclusion

This research illustrates that a systematic,
preoperative grading mechanism can accurately
forecast the complexity of laparoscopic
cholecystectomy. The scoring tool provides a
dependable method for forecasting operative issues
and effectively planning for intricate instances,
achieving an overall predicted accuracy of 85%.
The incorporation of standard clinical parameters,
including a history of acute cholecystitis,
gallbladder wall thickening, obesity, and previous
upper abdominal surgery—each significantly
associated with intraoperative challenges—renders
this scoring system both pragmatic and readily
applicable across various surgical environments.
Surgeons can enhance preparation, assign skilled
staff, and inform patients about surgery risks and
expectations by identifying those prone to have
technical issues. Laparoscopic cholecystectomy is
one of the most commonly executed surgical
operations, particularly in tertiary care facilities;
thus, integrating predictive techniques into
preoperative assessment processes can significantly
enhance surgical safety and clinical outcomes.
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Future validation via multicenter studies and
modification of the scoring model in emergency
surgical scenarios would augment its usefulness and
resilience in routine surgical practice.
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