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1. Introduction 

Gallstone disease, or cholelithiasis, is a prevalent 

gastrointestinal disorder characterized by the 

formation of gallstones within the gallbladder. It 

affects a significant portion of the global population, 

with varying prevalence rates across different regions 

and ethnicities. In Western countries, the prevalence 

of gallstone disease is estimated to be around 10-15%, 

while in Asian populations, it ranges from 3-10%. 

Although many individuals with gallstones remain 

asymptomatic, the presence of these stones can lead 

to a range of complications, including biliary colic, 

acute cholecystitis, cholangitis, pancreatitis, and even 

gallbladder cancer. The clinical presentation of 

gallstone disease is diverse, ranging from 

asymptomatic carriers to patients experiencing severe 

pain and complications. Biliary colic, the most 

common symptom, manifests as episodic, intense pain 

in the right upper quadrant or epigastrium, often 

radiating to the back and shoulder. This pain typically 

occurs after meals, particularly those high in fat, and 

can be accompanied by nausea and vomiting. Acute 

cholecystitis, a serious complication of gallstone 

disease, arises when a gallstone obstructs the cystic 

duct, leading to inflammation and infection of the 

gallbladder. Patients with acute cholecystitis present 
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A B S T R A C T  

Background: Laparoscopic cholecystectomy (LC) has become the gold 
standard for managing symptomatic gallstone disease. However, a subset of 
patients requires conversion to open cholecystectomy (OC) due to 
intraoperative difficulties. The difficult laparoscopic cholecystectomy scoring 

system (DLCSS) has been proposed to predict the likelihood of conversion. 
This study aimed to validate the DLCSS in a single-center setting and assess 
its predictive accuracy for conversion to OC. Methods: A retrospective 
analysis was conducted on patients who underwent LC at Dr. Mohammad 

Hoesin General Hospital Palembang, Indonesia, between January and 
December 2023. Preoperative, intraoperative, and postoperative data were 
collected. The DLCSS was calculated for each patient, and its correlation 
with conversion to OC was analyzed using statistical methods. Results: A 

total of 30 patients were included in the study. The conversion rate to OC 
was 3.3%. Statistical analysis revealed a weak negative correlation between 
the DLCSS and conversion to OC (r = -0.318, p = 0.087), suggesting that 
higher DLCSS scores were associated with a slightly increased likelihood of 

conversion, although this association was not statistically significant. 
Conclusion: The DLCSS demonstrated limited predictive value for 
conversion to OC in our single-center study. Further research with larger 
sample sizes and diverse patient populations is needed to confirm the utility 

of the DLCSS in predicting conversion and to identify additional factors that 
may contribute to intraoperative difficulties during LC. 
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with persistent right upper quadrant pain, fever, and 

leukocytosis.1,2 

The diagnosis of gallstone disease is primarily 

based on clinical presentation and imaging studies. 

Ultrasonography is the preferred imaging modality 

due to its high sensitivity and specificity in detecting 

gallstones. Other imaging techniques, such as 

computed tomography (CT) and magnetic resonance 

cholangiopancreatography (MRCP), may be used in 

selected cases to evaluate the biliary anatomy and 

identify complications. Laparoscopic cholecystectomy 

(LC) has emerged as the gold standard for the 

treatment of symptomatic gallstone disease. 

Compared to open cholecystectomy, LC offers several 

advantages, including reduced postoperative pain, 

shorter hospital stays, faster recovery, and improved 

cosmesis. The procedure involves inserting a 

laparoscope and surgical instruments through small 

incisions in the abdomen, allowing the surgeon to 

visualize and remove the gallbladder.3,4 

Despite its numerous benefits, LC is not without 

its challenges. A subset of patients requires 

conversion to open cholecystectomy (OC) due to 

intraoperative difficulties. The reported conversion 

rates vary widely, ranging from 2% to 15%, depending 

on the patient population, surgical expertise, and the 

presence of risk factors. Conversion to OC is 

associated with increased morbidity, prolonged 

hospital stays, higher costs, and potential 

complications. Several factors have been identified as 

predictors of conversion to OC during LC. These 

include patient-related factors, such as older age, 

male gender, obesity, history of acute cholecystitis, 

and previous abdominal surgery, as well as 

intraoperative factors, such as severe inflammation, 

dense adhesions, anatomical variations, and 

unexpected complications. Identifying patients at risk 

of conversion preoperatively is crucial for optimizing 

surgical planning, informed consent, and resource 

allocation. Various scoring systems have been 

developed to predict the likelihood of conversion to OC 

during LC. These scoring systems incorporate a 

combination of preoperative parameters, including 

patient demographics, clinical presentation, and 

imaging findings, to generate a score that reflects the 

anticipated difficulty of the procedure. One such 

scoring system is the difficult laparoscopic 

cholecystectomy scoring system (DLCSS), which was 

first proposed by Gupta et al. in 2013.5,6 

The DLCSS assigns points based on several 

preoperative factors, including age, gender, history of 

acute cholecystitis, body mass index (BMI), presence 

of an abdominal scar, palpable gallbladder, 

gallbladder wall thickening on ultrasound, 

pericholecystic fluid on ultrasound, and impacted 

stones on ultrasound. The total score ranges from 0 to 

15, with higher scores indicating a greater likelihood 

of encountering intraoperative difficulties and 

potential conversion to OC. Several studies have 

evaluated the predictive accuracy of the DLCSS in 

different patient populations. Gupta et al. reported a 

sensitivity of 85.7% and a specificity of 76.9% for 

predicting conversion to OC using a cutoff score of 6. 

Other studies have reported varying degrees of 

correlation between the DLCSS and conversion, with 

some demonstrating a significant association and 

others finding no such association. These 

discrepancies may be attributed to differences in 

study design, patient populations, surgical 

techniques, and the experience of the surgical team.7,8 

Despite the variability in its predictive accuracy, the 

DLCSS remains a valuable tool for preoperative risk 

stratification and informed consent. It can help 

identify patients who may benefit from additional 

preoperative evaluation or alternative surgical 

approaches. However, it is important to recognize that 

the DLCSS is not a perfect predictor, and other factors, 

such as intraoperative findings and the surgeon's 

judgment, should also be considered when assessing 

the risk of conversion to OC.9,10 This study aimed to 

validate the DLCSS in a single-center setting at Dr. 

Mohammad Hoesin General Hospital Palembang, 

Indonesia.  
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2. Methods 

This investigation employed a retrospective, serial 

case study design, meticulously conducted within the 

confines of the esteemed Dr. Mohammad Hoesin 

General Hospital Palembang, a distinguished tertiary 

care institution nestled in the heart of Palembang, 

Indonesia. The temporal scope of this study 

encompassed the entirety of the year 2023, spanning 

from the inaugural day of January to the concluding 

day of December. A meticulous and systematic 

approach was adopted for the selection of patients 

eligible for participation in this study. The bedrock of 

this selection process was the establishment of well-

defined inclusion and exclusion criteria, ensuring the 

homogeneity and relevance of the study cohort. The 

inclusion criteria encompassed the following; A 

definitive diagnosis of cholelithiasis, substantiated by 

compelling evidence from ultrasonographic 

examinations; Patients who had undergone the 

surgical intervention of laparoscopic cholecystectomy; 

The availability of comprehensive and meticulously 

documented medical records, encompassing 

preoperative evaluations, intraoperative details, and 

postoperative follow-up data. Conversely, the 

exclusion criteria were designed to preclude any 

potential confounding variables or biases that might 

compromise the integrity of the study findings. These 

exclusion criteria encompassed the following; 

Individuals with a documented history of prior 

surgical interventions in the upper abdominal region; 

Patients harboring a known or suspected malignant 

neoplasm within the gallbladder; The coexistence of 

calculi within the common bile duct, a condition 

known as choledocholithiasis; The physiological state 

of pregnancy; Instances wherein medical records were 

deemed incomplete or deficient in essential 

information pertinent to the study variables. 

The acquisition of pertinent data was executed with 

meticulous precision, drawing upon the wealth of 

information enshrined within the electronic medical 

records of the selected patients. This comprehensive 

data collection encompassed a spectrum of variables, 

including; Demographic parameters: Age, gender, and 

body mass index (BMI) were meticulously recorded to 

characterize the study population; Clinical 

presentation: A detailed account of the patient's 

clinical manifestations was compiled, encompassing 

historical antecedents of acute cholecystitis, the 

presence and characteristics of abdominal pain, the 

occurrence of jaundice, and the presence or absence 

of fever; Imaging revelations: The treasury of imaging 

studies was scrutinized, with particular emphasis on 

ultrasonographic findings pertaining to gallbladder 

wall thickness, the presence or absence of 

pericholecystic fluid collections, and the detection of 

impacted gallstones; Intraoperative chronicles: The 

annals of the surgical procedures were meticulously 

reviewed, encompassing details regarding conversion 

to open cholecystectomy, the duration of the operative 

intervention, and any untoward intraoperative 

complications encountered; Postoperative sequelae: 

The trajectory of the patients' postoperative course 

was diligently tracked, encompassing the duration of 

their hospital sojourn and any complications that 

might have arisen in the aftermath of the surgical 

intervention. 

The cornerstone of this study was the computation 

of the difficult laparoscopic cholecystectomy scoring 

system (DLCSS) for each patient enrolled in the 

investigation. This scoring system, a testament to the 

ingenuity of Gupta et al. (2013), amalgamates a 

constellation of preoperative parameters to yield a 

numerical score that serves as a harbinger of the 

anticipated complexity of the laparoscopic 

cholecystectomy procedure. The DLCSS, in its 

essence, allocates points based on a series of 

predefined criteria, each carrying a specific weight in 

the final tally. These criteria encompass the following; 

Age: Patients exceeding the threshold of 50 years are 

conferred a single point; Gender: Male patients are 

bestowed with one point; History of acute 

cholecystitis: The presence of a prior episode of acute 

cholecystitis warrants the allocation of two points; 

Body mass index (BMI): A BMI surpassing 27.5 kg/m2 

garners two points, while a BMI falling within the 

range of 25-27.5 kg/m2 merits a single point; Previous 
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abdominal scar: The presence of a supraumbilical scar 

commands two points, whereas an infraumbilical scar 

is accorded one point; Palpable gallbladder: The 

palpability of the gallbladder upon physical 

examination is recognized with the conferral of one 

point; Gallbladder wall thickening on ultrasound: 

Gallbladder wall thickness exceeding 4 mm is 

assigned two points, while a thickness ranging 

between 2 and 4 mm is granted one point; 

Pericholecystic fluid on ultrasound: The detection of 

pericholecystic fluid on ultrasonographic imaging is 

acknowledged with the allocation of one point; 

Impacted stones on ultrasound: The presence of 

impacted gallstones, as visualized on ultrasound, is 

recognized with the conferral of one point. The 

culmination of this meticulous point allocation yields 

a total score that oscillates between the nadir of 0 and 

the zenith of 15. The interpretation of this score is 

predicated on the premise that higher scores are 

emblematic of an elevated likelihood of encountering 

intraoperative hurdles and, consequently, a 

heightened prospect of necessitating conversion to 

open cholecystectomy. 

The intricate tapestry of data amassed during this 

investigation was subjected to rigorous statistical 

analysis, facilitated by the deployment of the 

Statistical Package for the Social Sciences (SPSS) 

software, version 23. The analytical arsenal 

encompassed both descriptive and inferential 

statistical techniques, aimed at unraveling the latent 

patterns and associations embedded within the data. 

Descriptive statistics were employed to furnish a 

succinct and illuminating summary of the salient 

characteristics of the study cohort, encompassing 

demographic attributes and the distribution of DLCSS 

scores. The presentation of these descriptive statistics 

was accomplished through the utilization of lucid 

tables and visually compelling figures, facilitating the 

ready comprehension and assimilation of the data. 

The crux of the inferential statistical analysis resided 

in the application of Spearman's rank correlation 

coefficient, a robust statistical tool designed to unveil 

the strength and direction of the association between 

the DLCSS and the occurrence of conversion to open 

cholecystectomy. The threshold for statistical 

significance was established at a p-value of less than 

0.05, ensuring the robustness and reliability of the 

inferences drawn from the data analysis. 

 

3. Results 

Table 1 provides a descriptive overview of the 30 

patients included in the study. It highlights key 

demographic factors (age, gender, BMI), clinical 

presentation (history of acute cholecystitis, abdominal 

pain, jaundice, and fever), and relevant ultrasound 

findings (gallbladder wall thickening, pericholecystic 

fluid, impacted stones). The majority of patients were 

female (73.3%), reflecting the known higher prevalence 

of gallstone disease in women. The age distribution 

was balanced, with 50% of patients under 50 years old 

and 50% aged 50 or older. A significant proportion of 

patients (40%) were overweight or obese (BMI > 27.5 

kg/m2), which is a recognized risk factor for gallstone 

formation. Most patients (90%) presented with 

abdominal pain, which is a hallmark symptom of 

gallstone disease. A smaller percentage experienced 

jaundice (6.7%) or fever (13.3%), suggesting that the 

majority did not have acute cholecystitis or common 

bile duct stones at the time of surgery. Gallbladder 

wall thickening was common, with 80% of patients 

showing thickening between 2-4 mm. Pericholecystic 

fluid was present in 46.7% of patients, indicating a 

degree of inflammation or irritation around the 

gallbladder. No patients had impacted stones on 

ultrasound, which could have increased the 

complexity of the surgery. None of the patients had a 

previous upper abdominal scar, which is consistent 

with the study's exclusion criteria. Only a small 

percentage (3.3%) had a palpable gallbladder on 

physical examination. 
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Table 1. Patient characteristics. 

Characteristic Number of patients Percentage 

Gender   

Male 8 26.70% 

Female 22 73.30% 

Age (years)   

<50 15 50.00% 

≥50 15 50.00% 

BMI (kg/m2)   

<25 9 30.00% 

25-27.5 9 30.00% 

>27.5 12 40.00% 

History of acute cholecystitis   

Yes 3 10.00% 

No 27 90.00% 

Previous upper abdominal scar   

Yes 0 0.00% 

No 30 100.00% 

Palpable gallbladder   

Yes 1 3.30% 

No 29 96.70% 

Gallbladder wall thickening on 

ultrasound (mm) 

  

<2 6 20.00% 

2-4 24 80.00% 

>4 0 0.00% 

Pericholecystic fluid on 
ultrasound 

  

Yes 14 46.70% 

No 16 53.30% 

Impacted stones on ultrasound   

Yes 0 0.00% 

No 30 100.00% 

Abdominal pain   

Yes 27 90.00% 

No 3 10.00% 

Jaundice   

Yes 2 6.70% 

No 28 93.30% 

Fever   

Yes 4 13.30% 

No 26 86.70% 
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Table 2 presents the distribution of DLCSS scores 

and their relationship with conversion to open 

cholecystectomy (OC). The majority of patients (86.7%) 

had low DLCSS scores (1-5), indicating that most 

cases were anticipated to be relatively straightforward 

laparoscopically. A smaller proportion (13.3%) had 

intermediate scores (6-10), suggesting a moderate 

level of anticipated difficulty. No patients had high 

DLCSS scores (11-15), implying that very challenging 

cases were not encountered in this cohort. The overall 

conversion rate to OC was 3.3%, which is lower than 

the typically reported range of 2-15%. This could be 

attributed to factors such as the small sample size, the 

retrospective nature of the study, and the expertise of 

the surgical team. Importantly, all conversions 

occurred in the intermediate DLCSS group (25% 

conversion rate within this group). No conversions 

were observed in the low DLCSS group. The absence 

of patients in the high DLCSS group makes it 

impossible to assess the conversion rate for this 

category in this particular study. 

 

Table 2. DLCSS scores and conversion to OC. 

DLCSS 
category 

DLCSS score 
range 

Number of 
patients 

Percentage Conversion to OC 
(Number of 
Patients) 

Conversion 
to OC (%) 

Low 1-5 26 86.70% 0 0.00% 

Intermediate 6-10 4 13.30% 1 25.00% 

High 11-15 0 0.00% 0 0.00% 

 

 

Table 3, presents the correlation between the 

difficult laparoscopic cholecystectomy scoring system 

(DLCSS) and the need for conversion to open 

cholecystectomy (OC). The Spearman's rank 

correlation coefficient (r) of -0.318 indicates a weak 

negative correlation between the DLCSS and 

conversion to OC. This suggests that as the DLCSS 

score increases, the likelihood of conversion to OC 

tends to decrease slightly. However, this trend is not 

statistically significant, as evidenced by the p-value of 

0.087, which is higher than the commonly accepted 

threshold of 0.05. 

 

Table 3. Correlation between DLCSS and conversion to OC. 

Variable Spearman's rank correlation coefficient (r) p-value 

DLCSS and conversion to OC -0.318 0.087 

 

 

4. Discussion 

The statistical heart of this study lies in the 

exploration of the relationship between the difficult 

laparoscopic cholecystectomy scoring system (DLCSS) 

and the necessity for conversion to open 

cholecystectomy (OC). The results, as encapsulated in 

Spearman's rank correlation coefficient of -0.318, 

paint a picture of a weak negative correlation. In 

essence, this suggests a subtle trend where patients 

presenting with higher DLCSS scores, indicative of 

greater anticipated surgical difficulty, were marginally 

less likely to necessitate conversion to OC. However, 

the accompanying p-value of 0.087, exceeding the 

conventional threshold for statistical significance (p < 

0.05), tempers the enthusiasm for this observation. It 

underscores the fact that this trend, while intriguing, 

lacks the statistical robustness to be deemed 

conclusive. The implications of this finding are 

twofold. Firstly, it casts a shadow of doubt on the 

efficacy of the DLCSS as a standalone predictor of 

conversion to OC, at least within the specific context 

of this single-center study. The data hints at a 
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potential inverse relationship between the DLCSS and 

conversion rates, suggesting that the scoring system 

might not be capturing the full spectrum of factors 

that contribute to intraoperative difficulties. This 

could be due to several reasons, including the 

inherent limitations of the DLCSS itself, the specific 

characteristics of the patient population studied, or 

the surgical expertise and techniques employed at the 

center. Secondly, the lack of a statistically significant 

correlation serves as a poignant reminder of the 

intricate and multifaceted nature of the factors 

governing the intraoperative decision to convert to 

open surgery. The DLCSS, while valuable in its own 

right, appears to capture only a fragment of this 

complex tapestry. It is evident that the decision to 

convert is not solely determined by preoperative 

parameters, but is rather a dynamic process 

influenced by a confluence of factors, including the 

surgeon's experience, the patient's physiological 

response to the procedure, and unforeseen 

intraoperative findings. Conversion to OC, while 

undesirable, is an accepted reality in laparoscopic 

surgery. It represents a shift in surgical strategy, often 

necessitated by unforeseen challenges or 

complications encountered during the procedure. The 

decision to convert is a critical juncture in the surgical 

journey, balancing the potential benefits of persisting 

with the laparoscopic approach against the risks of 

complications and adverse outcomes. The DLCSS, 

with its focus on preoperative parameters, attempts to 

provide a framework for anticipating these challenges 

and guiding the decision-making process. However, 

the present study suggests that this framework may 

be incomplete. The weak and non-significant 

correlation between the DLCSS and conversion rates 

implies that other factors, beyond those captured by 

the scoring system, play a pivotal role in determining 

the need for conversion. One such factor is the 

surgeon's experience and expertise. A seasoned 

surgeon, well-versed in the nuances of laparoscopic 

cholecystectomy, may be able to navigate challenging 

intraoperative scenarios and avoid conversion, even in 

patients with high DLCSS scores. Conversely, a less 

experienced surgeon may opt for conversion earlier in 

the face of difficulties, even in patients with low 

DLCSS scores. Another crucial factor is the patient's 

physiological response to the procedure. Factors such 

as bleeding, inflammation, and the presence of 

adhesions can significantly impact the feasibility of 

completing the surgery laparoscopically. These 

factors, while sometimes hinted at by preoperative 

imaging, may not be fully appreciated until the 

surgeon gains direct access to the surgical field. 

Finally, unforeseen intraoperative findings, such as 

anatomical variations or unexpected complications, 

can necessitate conversion to OC, regardless of the 

preoperative DLCSS. The gallbladder and biliary tree 

are subject to a wide range of anatomical variations, 

which can complicate the laparoscopic approach and 

increase the risk of injury to adjacent structures. 

Additionally, complications such as bile duct injury or 

uncontrolled bleeding may mandate conversion to 

ensure patient safety. Despite its limitations, the 

DLCSS remains a valuable tool in the preoperative 

assessment of patients undergoing laparoscopic 

cholecystectomy. It provides a standardized and 

objective means of quantifying the anticipated 

difficulty of the procedure, facilitating informed 

consent and surgical planning. However, it is crucial 

to recognize that the DLCSS is not a crystal ball; it 

cannot predict with absolute certainty the need for 

conversion to OC. The surgeon, armed with the DLCSS 

score and a comprehensive understanding of the 

patient's clinical picture, must exercise sound 

judgment and remain adaptable in the face of 

intraoperative challenges. The decision to convert 

should be made proactively, prioritizing patient safety 

and optimizing outcomes.11,12 

The difficult laparoscopic cholecystectomy scoring 

system (DLCSS) represents a commendable effort to 

bring a degree of objectivity and predictability to the 

realm of laparoscopic cholecystectomy. By distilling a 

complex array of patient-specific variables into a 

single numerical score, it aspires to provide surgeons 

with a preoperative tool for anticipating potential 

challenges and tailoring their surgical approach 
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accordingly. However, as the present study and a 

growing body of evidence suggest, the DLCSS, while 

valuable, is not without its limitations and nuances. 

At its core, the DLCSS is built on the premise that 

certain preoperative parameters, such as age, gender, 

BMI, and imaging findings, can serve as reliable 

proxies for the intraoperative difficulties that may 

arise during LC. The scoring system assigns points to 

each of these parameters, with higher scores 

signifying a greater likelihood of encountering 

challenges that could necessitate conversion to open 

surgery. This approach, while intuitively appealing, 

rests on the assumption that these preoperative 

factors adequately capture the full spectrum of 

intraoperative complexities. However, the surgical 

arena is a dynamic and often unpredictable 

environment. The DLCSS, with its reliance on static 

preoperative data, may struggle to account for the 

fluidity and variability that characterize the 

intraoperative setting. Factors such as the extent of 

inflammation, the density and location of adhesions, 

and the presence of subtle anatomical variations may 

not be fully discernible on preoperative imaging or 

clinical examination. These factors, once encountered 

during the procedure, can significantly alter the 

surgical landscape and necessitate a shift in strategy, 

potentially leading to conversion to OC. Furthermore, 

the DLCSS, in its current form, employs a somewhat 

categorical approach to risk stratification. It assigns 

points based on broad categories and thresholds, 

potentially overlooking the subtle gradations and 

interactions between patient characteristics that may 

influence surgical outcomes. For instance, the scoring 

system dichotomizes age into two categories (<50 

years and ≥50 years), potentially masking the 

continuous and gradual increase in surgical risk 

associated with advancing age. Similarly, the BMI 

categories may not fully capture the complex 

relationship between obesity and surgical outcomes, 

which can be influenced by factors such as body fat 

distribution and metabolic health. The DLCSS also 

faces challenges in accounting for the dynamic 

interplay between different risk factors. While each 

parameter included in the scoring system may 

individually contribute to the overall risk of 

conversion, their combined effect may not be simply 

additive. The presence of multiple risk factors may 

create synergistic interactions that amplify the 

complexity of the procedure and increase the 

likelihood of conversion beyond what would be 

predicted by the DLCSS alone. Moreover, the DLCSS 

does not explicitly consider the surgeon's experience 

and expertise, which can significantly influence the 

decision to convert. A seasoned surgeon, well-versed 

in the nuances of laparoscopic cholecystectomy and 

adept at managing intraoperative challenges, may be 

able to successfully complete the procedure 

laparoscopically even in patients with high DLCSS 

scores. Conversely, a less experienced surgeon may 

opt for conversion earlier in the face of difficulties, 

even in patients with low DLCSS scores.13,14 

The pursuit of a reliable and accurate predictor of 

conversion to open cholecystectomy (OC) during 

laparoscopic cholecystectomy (LC) remains a dynamic 

and evolving field of inquiry. While the difficult 

laparoscopic cholecystectomy scoring system (DLCSS) 

has served as a valuable initial foray into this domain, 

its limitations, as highlighted in the present study and 

echoed in the broader literature, underscore the need 

for continued innovation and refinement. The future 

of predictive modeling in LC promises to be a tapestry 

woven from diverse data sources, cutting-edge 

technologies, and sophisticated analytical techniques, 

all converging towards the shared goal of enhancing 

patient safety and optimizing surgical outcomes. The 

DLCSS, in its current incarnation, is primarily reliant 

on preoperative parameters, such as patient 

demographics, clinical presentation, and imaging 

findings. While these factors undoubtedly contribute 

to the overall risk profile of a patient undergoing LC, 

they offer only a partial glimpse into the complexities 

that may unfold within the operating room. The 

intraoperative environment is a dynamic and often 

unpredictable arena, where unforeseen challenges 

and complications can arise, necessitating a shift from 

the minimally invasive laparoscopic approach to the 
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more traditional open approach. The future of 

predictive modeling in LC lies in transcending the 

confines of preoperative data and embracing the 

wealth of information generated during the surgical 

procedure itself. This entails the integration of 

intraoperative findings, such as the extent of 

inflammation, the density and location of adhesions, 

and the presence of subtle anatomical variations, into 

predictive models. By incorporating these real-time 

observations, we can enhance the granularity and 

accuracy of risk assessment, enabling surgeons to 

make more informed and timely decisions regarding 

the need for conversion. Advancements in imaging 

technology have opened up new vistas in the 

visualization and assessment of the surgical field 

during LC. Three-dimensional laparoscopic 

ultrasonography, for instance, offers a high-

resolution, real-time view of the biliary anatomy and 

surrounding structures, facilitating the identification 

of subtle variations and potential pitfalls that may not 

be readily apparent on conventional two-dimensional 

imaging. Intraoperative cholangiography, another 

invaluable tool, allows for the direct visualization of 

the bile ducts, aiding in the detection of 

choledocholithiasis and anatomical anomalies that 

may complicate the laparoscopic approach. The 

incorporation of data gleaned from these advanced 

imaging modalities into predictive models holds 

immense promise. By harnessing the power of real-

time, high-resolution visualization, we can augment 

the precision of preoperative risk assessment and 

empower surgeons to make more informed decisions 

regarding the optimal surgical approach for each 

patient. The advent of machine learning and artificial 

intelligence (AI) has ushered in a new era of 

possibilities in the realm of surgical risk stratification. 

These sophisticated algorithms, capable of discerning 

complex patterns and interactions within vast 

datasets, offer a powerful tool for uncovering novel 

predictors of conversion to OC that may have eluded 

conventional statistical methods. Machine learning 

algorithms can be trained on large datasets 

encompassing a wide range of preoperative, 

intraoperative, and postoperative variables. By 

analyzing these data, the algorithms can identify 

subtle patterns and relationships that may not be 

readily apparent to the human eye. This can lead to 

the discovery of new predictors of conversion, as well 

as a more nuanced understanding of the interplay 

between different risk factors. AI-powered predictive 

models have the potential to revolutionize the way we 

approach laparoscopic cholecystectomy. By providing 

surgeons with personalized and dynamic risk 

assessments, these models can facilitate more 

informed decision-making, optimize surgical 

planning, and ultimately improve patient outcomes. 

While the pursuit of objective and data-driven 

predictive models is undeniably valuable, it is crucial 

to acknowledge the irreplaceable role of the surgeon's 

clinical judgment and experience. The decision to 

convert to OC is not merely a mathematical 

calculation; it is a nuanced and context-dependent 

judgment call that balances the potential benefits and 

risks of each surgical approach in the context of the 

individual patient. The surgeon, armed with a deep 

understanding of the patient's clinical presentation, 

imaging findings, and intraoperative observations, is 

uniquely positioned to make this critical decision. 

Predictive models, such as the DLCSS, can serve as 

valuable adjuncts, providing additional information 

and insights. However, they should not supplant the 

surgeon's clinical acumen and expertise. The 

surgeon's ability to adapt and respond to unforeseen 

challenges, to interpret subtle cues from the surgical 

field, and to make split-second decisions based on a 

wealth of experience remains an indispensable asset 

in the operating room. The integration of predictive 

models into the surgical workflow should be seen as 

an augmentation of the surgeon's capabilities, not a 

replacement for their judgment.15,16 

The present study, while offering valuable insights 

into the relationship between the difficult laparoscopic 

cholecystectomy scoring system (DLCSS) and the need 

for conversion to open cholecystectomy (OC), 

encountered a hurdle in the form of a weak and 

statistically insignificant correlation. This observation, 
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while not entirely unexpected given the existing 

literature, warrants a deeper exploration of the 

potential factors that may have contributed to this 

outcome. One of the primary factors that could have 

influenced the observed weak correlation is the 

relatively modest sample size of 30 patients included 

in this study. While this number is by no means 

negligible and allows for meaningful statistical 

analyses, it is plausible that a larger cohort might have 

unveiled a more pronounced and statistically robust 

correlation. Statistical power, the ability to detect a 

true effect if one exists, is intrinsically linked to 

sample size. With a larger sample, the subtle nuances 

and variations in the relationship between the DLCSS 

and conversion to OC might have become more 

apparent, potentially revealing a statistically 

significant association. The limitations imposed by a 

small sample size are particularly pertinent in the 

context of rare events, such as conversion to OC, 

which occurred in only 3.3% of patients in this study. 

With such a low event rate, even a moderate 

correlation might be obscured by the inherent 

variability of the data. A larger sample size would 

provide a more stable foundation for statistical 

analysis, increasing the likelihood of detecting subtle 

but meaningful associations. The retrospective nature 

of this study constitutes another potential source of 

bias that could have impacted the observed correlation 

between the DLCSS and conversion to OC. 

Retrospective studies, by their very design, rely on 

data collected for purposes other than the research 

question at hand. This reliance on pre-existing data, 

while often unavoidable due to practical or ethical 

constraints, carries the inherent risk of introducing 

biases that may obscure or distort true associations. 

One such bias is the potential for incomplete or 

inaccurate documentation in medical records. The 

variables included in the DLCSS, such as the presence 

of pericholecystic fluid or the degree of gallbladder wall 

thickening, are often based on subjective 

interpretations of imaging findings. These 

interpretations may vary between radiologists and 

may not always be consistently or comprehensively 

documented in the medical records. Such 

inconsistencies can introduce noise into the data, 

potentially weakening the observed correlation 

between the DLCSS and conversion to OC. 

Furthermore, retrospective studies are susceptible to 

selection bias, where the patients included in the 

study may not be fully representative of the broader 

population. In this study, for instance, the exclusion 

of patients with previous upper abdominal surgery or 

coexisting common bile duct stones may have 

inadvertently selected for a cohort with a lower 

baseline risk of conversion. This could have 

attenuated the observed correlation between the 

DLCSS and conversion, as the scoring system may be 

more sensitive in identifying high-risk patients within 

a more heterogeneous population. The DLCSS, despite 

its merits, is fundamentally limited by its reliance on 

preoperative parameters. It offers a snapshot of the 

patient's condition and risk factors prior to surgery, 

but it cannot fully anticipate the dynamic and often 

unpredictable intraoperative environment. The 

surgical arena is a complex and ever-changing 

landscape, where unforeseen challenges and 

complications can arise, necessitating a shift in 

surgical strategy. Factors such as the extent of 

inflammation, the density and location of adhesions, 

and the presence of subtle anatomical variations may 

not be fully discernible on preoperative imaging or 

clinical examination. These factors, once encountered 

during the procedure, can significantly alter the 

surgical landscape and necessitate a shift in strategy, 

potentially leading to conversion to OC. The DLCSS, 

with its focus on preoperative data, may struggle to 

capture these intraoperative nuances, thereby limiting 

its predictive accuracy. Moreover, the DLCSS does not 

explicitly account for the surgeon's experience and 

expertise, which can play a pivotal role in the decision 

to convert. A seasoned surgeon, well-versed in the 

intricacies of laparoscopic cholecystectomy and adept 

at managing intraoperative challenges, may be able to 

navigate difficult situations and avoid conversion, 

even in patients with high DLCSS scores. Conversely, 

a less experienced surgeon may opt for conversion 
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earlier in the face of difficulties, even in patients with 

low DLCSS scores. The DLCSS, in its current form, is 

a valuable but imperfect tool. It provides a useful 

starting point for preoperative risk stratification, but 

it should not be viewed as a definitive predictor of 

conversion to OC. The surgeon, armed with the DLCSS 

score and a comprehensive understanding of the 

patient's clinical picture, must exercise sound 

judgment and remain adaptable in the face of 

intraoperative challenges. The decision to convert 

should be made proactively, weighing the potential 

benefits and risks of each surgical approach in the 

context of the individual patient.17,18 

The findings of this study, while not providing a 

definitive validation of the difficult laparoscopic 

cholecystectomy scoring system (DLCSS), carry 

significant clinical implications for surgeons who 

regularly perform laparoscopic cholecystectomies. The 

nuanced relationship between the DLCSS and the 

need for conversion to open cholecystectomy (OC), as 

observed in this single-center experience, underscores 

the importance of a balanced and nuanced approach 

to preoperative risk assessment and intraoperative 

decision-making. The DLCSS, with its ability to 

quantify preoperative risk factors, offers a valuable 

tool for surgeons in their preoperative evaluation of 

patients undergoing LC. It can aid in identifying 

individuals who may be at a higher risk of 

encountering intraoperative difficulties, thereby 

facilitating informed consent discussions and 

potentially influencing surgical planning. However, 

the findings of this study suggest that the DLCSS 

should not be viewed as an infallible predictor of 

conversion to OC. The weak and statistically 

insignificant correlation between the DLCSS and 

conversion rates observed in this study serves as a 

cautionary note. It highlights the fact that the DLCSS, 

while useful, is not a substitute for sound clinical 

judgment and intraoperative decision-making. 

Surgeons must remain vigilant and adaptable, even in 

patients with seemingly low-risk DLCSS scores, as 

unforeseen challenges can arise during the procedure, 

necessitating a shift in surgical strategy. The decision 

to convert from LC to OC is a critical juncture in the 

surgical journey, often fraught with uncertainty and 

potential consequences. It requires a delicate balance 

between the desire to complete the procedure 

laparoscopically and the imperative to prioritize 

patient safety and optimize outcomes. The DLCSS, 

while providing a preoperative estimate of risk, cannot 

fully anticipate the dynamic and often unpredictable 

intraoperative environment. Surgeons must therefore 

rely on their clinical acumen, experience, and real-

time assessment of the surgical field to guide their 

decision-making. Factors such as the extent of 

inflammation, the density and location of adhesions, 

the presence of anatomical variations, and the 

patient's physiological response to the procedure must 

all be carefully considered. The decision to convert 

should not be viewed as a failure, but rather as a 

prudent and proactive measure to ensure the best 

possible outcome for the patient. The findings of this 

study also underscore the importance of effective 

communication with patients. Informed consent 

discussions should encompass not only the potential 

benefits of LC but also the possibility of conversion to 

OC, even in patients with low DLCSS scores. Patients 

should be made aware of the factors that may 

necessitate conversion and the potential implications 

for their recovery and overall well-being. Open and 

transparent communication can help manage patient 

expectations, foster trust, and ensure that patients are 

active participants in their own care. It is also crucial 

to address any anxieties or concerns that patients may 

have about the possibility of conversion, providing 

reassurance and support throughout the surgical 

journey. While the DLCSS may have limitations in 

predicting conversion to OC, it remains a valuable tool 

for preoperative risk stratification. However, there is a 

clear need for further research and innovation in this 

field to develop more accurate and comprehensive 

predictive models. Future studies should focus on 

incorporating a wider range of variables, including 

both preoperative and intraoperative parameters, into 

predictive models. The integration of advanced 

imaging techniques, such as three-dimensional 
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laparoscopic ultrasonography and intraoperative 

cholangiography, may offer new insights into the 

factors influencing conversion. Additionally, the 

application of machine learning and artificial 

intelligence algorithms may enable the identification 

of novel predictors and complex interactions between 

variables, leading to more personalized and dynamic 

risk assessments. By refining our preoperative risk 

assessment tools and fostering a culture of open 

communication and shared decision-making, we can 

empower patients and surgeons to navigate the 

complexities of laparoscopic cholecystectomy with 

confidence and achieve optimal outcomes. The 

surgeon's experience and expertise remain paramount 

in the successful execution of laparoscopic 

cholecystectomy and the judicious management of 

intraoperative challenges. A skilled surgeon, well-

versed in the nuances of the procedure and equipped 

with a deep understanding of biliary anatomy, can 

often navigate difficult situations and avoid the need 

for conversion, even in patients with high DLCSS 

scores. Surgical training and mentorship play a 

crucial role in developing the skills and judgment 

necessary to perform LC safely and effectively. 

Continuous professional development and exposure to 

a variety of cases can help surgeons hone their 

techniques, anticipate potential challenges, and make 

informed decisions in the operating room. 

Furthermore, the availability of advanced laparoscopic 

equipment and technology can facilitate the surgeon's 

ability to manage complex cases and minimize the 

need for conversion. Innovations such as 3D 

laparoscopy, robotic-assisted surgery, and energy-

based devices can enhance visualization, precision, 

and control, enabling surgeons to tackle challenging 

anatomy and unexpected complications with greater 

confidence. The management of patients undergoing 

laparoscopic cholecystectomy requires a multifaceted 

approach that encompasses preoperative risk 

assessment, intraoperative decision-making, and 

postoperative care. The DLCSS, while a valuable tool, 

should be viewed as one piece of the puzzle, not the 

entire picture. Surgeons must adopt a patient-

centered approach, tailoring their surgical strategy to 

the individual needs and risk factors of each patient. 

This involves careful preoperative evaluation, open 

and transparent communication, and a willingness to 

adapt and modify the surgical plan as needed based 

on intraoperative findings. By embracing a holistic 

and patient-centered approach, we can ensure that 

laparoscopic cholecystectomy remains a safe and 

effective treatment option for patients with 

symptomatic gallstone disease, minimizing the need 

for conversion to open surgery and optimizing 

outcomes.19,20 

 

5. Conclusion 

This single-center validation study of the difficult 

laparoscopic cholecystectomy scoring system (DLCSS) 

in predicting the need for conversion to open 

cholecystectomy during laparoscopic cholecystectomy 

demonstrated a weak negative correlation that did not 

reach statistical significance. This suggests that the 

DLCSS, while potentially useful, may have limited 

predictive value in this specific patient population. The 

study underscores the complexity of predicting 

conversion to OC and highlights the importance of 

considering various factors, including patient 

characteristics, intraoperative findings, and surgeon 

experience, in the decision-making process. Further 

research with larger and more diverse patient cohorts 

is needed to fully validate the DLCSS and explore other 

potential predictors of conversion. 
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