
1Department of Surgery, Gajra Raja Medical College, Gwalior, Madhya Pradesh, India

 Research Article

* Corresponding Author: Sakshi Jain, e-mail: sakshisinghai401@gmail.com
Article History: Received 03 October 2025; Received in Revised form 06 November 2025; Accepted 13 November 2025 
How To Cite: Sakshi Jain, Prashant Raj Pipariya & Naveen Kushwah. Clinical & Ultrasonography Based Scoring to Predict Pre-Operatively the Conversion of 
Laparoscopic to Open Cholecystectomy - A Prospective Observational Study. JRAAS : Special Issue in Medicine & Surgery. 2025;40(2):1-9. 
DOI: https://doi.org/10.71393/8fyjzv82
This publication is licensed under CC-BY 4.0. Copyright © 2025 The Authors. Published by International Medical Publishing Group.

HIGHLIGHTS ABSTRACT

·  LC is standard minimally invasive procedure.

·  Conversion to OC increases morbidity.

·  USG score >8.5 predicts conversion.

·  Thick GB wall and neck stones risk factors.

·  Early prediction improves surgical outcomes.

Introduction: Laparoscopic cholecystectomy (LC) is the standard procedure for 

gallbladder removal due to its minimally invasive nature and better postoperative 

outcomes. However, conversion to open cholecystectomy (OC) may be required in 

certain high-risk cases, leading to longer operative times and increased morbidity. 

Early identification of factors predictive of conversion is essential to improve surgical 

preparedness and patient counseling. Materials & Methods: This prospective 

observational study was conducted at the Department of General Surgery, J.A. Group 

of Hospitals, Gwalior, over 18 months. A total of 330 patients diagnosed with 

cholelithiasis and planned for LC were evaluated preoperatively using a clinical and 

ultrasonographic scoring system. Parameters included gallbladder morphology, wall 

thickness, stone size and location, number of attacks, duration of complaints, and 

comorbidities. Standard laparoscopic cholecystectomy was performed, and 

intraoperative conversion rates were recorded. Statistical analysis was done using 

SPSS-25, with ROC curve analysis used to identify predictive cutoff scores. Results: 

Out of 330 patients, 38 (11.5%) required conversion to OC. The conversion rate was 

significantly higher in patients aged 51–60 years (29.6%), those with multiple prior 

attacks (up to 83.3%), and those with complaints longer than 12 months (60.5%). 

Ultrasonographic factors such as gallbladder wall thickness >3 mm, stone at the neck, 

stone size ≥2 cm, and pericholecystic collection were significantly associated with 

conversion. A USG score cutoff of >8.5 predicted conversion with moderate 

sensitivity and specificity. Conclusion: Clinical and ultrasonographic parameters 

effectively predict the likelihood of conversion from LC to OC. The scoring system 

aids in risk stratification, surgical planning, and informed consent, ensuring better 

outcomes and resource optimization..
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INTRODUCTION

Laparoscopic cholecystectomy (LC) has revolutionized the 

surgical management of symptomatic gallstone disease and is 

now considered the gold standard for gallbladder removal. 

Since its introduction in the late 1980s, LC has rapidly replaced 

open cholecystectomy (OC) as the preferred technique due to 

its minimally invasive approach, offering patients reduced 

postoperative pain, shorter hospital stays, and faster recovery 

[1]. However, despite its widespread adoption and proven 

benefits, LC is not without limitations, particularly in certain 

patient subsets where anatomical or pathological complexities 

arise during surgery. In such cases, surgeons are occasionally 

required to convert LC to OC intraoperatively, a decision made 

to ensure patient safety and operative success when 

laparoscopic access is deemed insufficient [2]. Although the 

overall conversion rate remains relatively low, the need for 

conversion often signals underlying complications, such as 

severe inflammation, dense adhesions, or unclear anatomy. 

Conversion is associated with longer operative durations, 

increased blood loss, heightened postoperative morbidity, and 

extended hospital stays, all of which contribute to a more 

challenging perioperative course [3].

Given these implications, the ability to predict the likelihood of 

conversion before surgery is of significant clinical value. 

Accurate preoperative risk stratification enables improved 

surgical planning, more effective resource allocation, and 

enhanced patient counseling regarding potential outcomes and 

risks [4]. A growing body of evidence has identified several 

factors that can be assessed preoperatively to predict 

conversion risk. Among these, demographic characteristics 

have emerged as important indicators. Male gender and older 

age are consistently associated with higher conversion rates. 

Men tend to present with more severe forms of gallbladder 

disease, including fibrosis and chronic inflammation, while 

older patients frequently have comorbidities and tissue 

characteristics that complicate laparoscopic dissection [5,6].

Clinical history also plays a pivotal role in identifying high-risk 

patients. A history of acute cholecystitis characterized by right 

upper quadrant pain, fever, and leukocytosis increases the 

likelihood of encountering intraoperative challenges. 

Furthermore, a longer interval between the onset of symptoms 

and surgical intervention allows for the development of fibrotic 

adhesions, further complicating laparoscopic access [7]. 

Radiological evaluation, particularly via ultrasonography, has 

proven to be an indispensable tool in this context. Specific 

ultrasonographic findings such as gallbladder wall thickening 

greater than 5 mm, pericholecystic fluid, impacted stones at the 

gallbladder neck, and dilated common bile ducts are associated 

with technically demanding procedures and an elevated risk of 

conversion [8,9]. 

To facilitate standardized and objective risk assessment, 

various predictive scoring systems have been developed that 

integrate both clinical and radiological parameters. These scor-
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ing tools provide a quantitative estimate of conversion risk, 

enhancing preoperative decision-making.  For example, 

ultrasonographic scoring systems evaluate multiple features, 

including gallbladder wall thickness, pericholecystic collection, 

stone impaction, and ductal dilation. Clinical scoring models 

may include factors such as age, sex, body mass index (BMI), 

fever, and symptom duration to provide a composite risk score 

[10,11]. These predictive models not only guide the surgeon's 

intraoperative strategies but also support logistical preparation. 

Anticipating conversion can lead to practical measures such as 

having open surgery instruments ready, assigning more 

experienced surgeons to complex cases, or utilizing operating 

theaters equipped for advanced surgical intervention. Moreover, 

awareness of potential conversion encourages a more thoughtful 

intraoperative approach, where the decision to convert is made 

proactively rather than reactively, prioritizing patient safety 

above procedural persistence [12].

Preoperative prediction of conversion from LC to OC is a critical 

component of modern surgical planning. By integrating clinical 

insights, ultrasonographic findings, and evidence-based scoring 

systems, surgeons can identify high-risk cases, modify their 

surgical strategy accordingly, and ensure optimal patient care. 

Recognizing and addressing these factors enhances safety, 

improves outcomes, and reinforces the importance of 

individualized surgical management in gallstone disease [13].

The aim of the study is to preoperatively predict the conversion 

of laparoscopic to open cholecystectomy. The prediction will be 

based on a scoring system that incorporates both ultraso-

nographic and clinical factors. The ultrasonographic parameters 

include gallbladder size, gallbladder wall thickness, number of 

stones, location of stones, size of stones, and presence of 

pericholecystic collection. Clinical factors considered are the 

duration of illness, presence of co-morbid conditions, and the 

number of previous attacks.

MATERIAL & METHODS

This prospective observational study was conducted at the 

Department of General Surgery, G.R. Medical College & J.A. 

Group of Hospitals Gwalior (M.P.) from May 1, 2023, to 

November 30, 2025. Ethical approval has been obtained from the 

Ethical Approval Committee of G.R. Medical College & J.A. 

Group of Hospitals Gwalior (M.P.).

Study Population

The study population comprised 330 patients diagnosed with 

cholelithiasis admitted for evaluation and management with 

laparoscopic cholecystectomy, who were assessed preope-

ratively using clinical and ultrasonographic scoring systems to 

predict conversion to open surgery. Patients younger than 13 or 

older than 60 years, those with common bile duct stones, 

elevated alkaline phosphatase, obstructive jaundice, suspected 

gallbladder malignancy, cases requiring CBD exploration, or 

deemed medically unfit for laparoscopic surgery were excluded 

from the study.
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Data Analysis

Data analysis was performed using SPSS version 25, with 

normality of variables assessed through the Kolmogorov-

Smirnov test. Descriptive statistics, including mean, standard 

deviation, and frequency distribution, were used to summarize 

patient demographics and ultrasonographic parameters. 

Receiver Operating Characteristic (ROC) curve analysis was 

conducted to identify the cutoff score that provided the optimal 

balance of sensitivity and specificity for predicting conversion 

from laparoscopic to open cholecystectomy in patients with 

cholelithiasis.

RESULTS

This prospective study aimed to predict the conversion of 

laparoscopic to open cholecystectomy using preoperative 

clinical and ultrasonographic parameters including gallbladder 

size, wall thickness, number and location of stones, stone size, 

and the presence of pericholecystic collection. A total of 330 

patients scheduled for laparoscopic cholecystectomy under 

general anesthesia were evaluated. The age distribution 

revealed a mean age of 41.96±12.81 years, with the highest 

proportion (25.8%) in the 16–30 year group, and a smaller 

segment (6.7%) over 60 years. The gender distribution was 

predominantly female (84.2%), with a female-to-male ratio of 

5.35:1. Regarding the clinical history, 45.8% of patients had 

one attack of acute cholecystitis, 45.5% had two, and smaller 

proportions had three (7.0%) or four (1.8%) attacks, with a 

mean of 1.65±0.69. The duration of symptoms varied, with 

most patients experiencing symptoms between 6–12 months 

(37.3%), followed by 3–6 months (33.9%), and a mean 

duration of 6.48±4.31 months. Co-morbidities were present in 

11.8% of participants, with hypertension (3.6%), obesity 

(3.3%), and diabetes (2.4%) being most common. Ultrasound 

findings showed 77.9% had normal gallbladder morphology, 

7.6% contracted, and 14.5% distended gallbladders. 

Gallbladder wall thickness was ≤3 mm in 89.7% and >3 mm in 

10.3% of patients, with a mean thickness of 2.60±0.58 mm. 

Most patients (78.2%) had multiple stones, while 21.8% had a 

single stone. Stones were predominantly located in the 

gallbladder lumen (93.9%) with only 6.1% impacted at the 

neck. In terms of stone size, the majority (60.3%) had stones 

measuring 1–2 cm, with fewer having sizes <5 mm (5.5%), 5 

mm–1 cm (28.5%), or ≥2 cm (5.8%), and a mean size of 

11.29±4.77 mm. Pericholecystic fluid was noted in 4.2% of 

patients. Ultrasound scoring revealed that most patients scored 

between 7 and 9, with the highest frequency at score 8 (33.0%), 

followed by score 7 (29.7%), and a mean USG score of 

8.11±1.51. These findings collectively suggest that pre-

operative ultrasonographic scoring is a valuable tool for 

assessing the risk of conversion to open surgery, enhancing 

surgical planning and patient counselling (Table 1). Out of 330 

laparoscopic cholecystectomy cases, 38 (11.5%) were 

converted to open surgery during the study period in the 

surgery department. The majority (88.5%) were completed la-
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paroscopically (Table 2). Among all age groups, the highest 

conversion rate from laparoscopic to open cholecystectomy 

was observed in the 51–60 years group (29.6%), with 

significantly increased risk (OR 6.72, p < 0.05), indicating age 

as a significant factor for conversion.

In this study, the rate of conversion to open cholecystectomy 

was found to be the same among males and females, both at 

11.5%, with no statistically significant difference (OR: 1.00; 

95% CI: 0.40–2.53; p = 1.00). However, the number of 

cholecystitis attacks significantly influenced conversion rates. 

Patients with one or two attacks had conversion rates of 4.0% 

and 9.3%, respectively, while those with three and four attacks 

had markedly higher rates of 56.5% and 83.3%, indicating a 

significant increase in conversion risk with more frequent 

attacks (p < 0.001), with odds ratios of 31.42 and 120.83, 

respectively. Similarly, longer symptom duration significantly 

raised the risk: patients with symptoms ≤3 months had a 

conversion rate of 3.5%, increasing to 60.5% for those 

symptomatic ≥12 months (OR: 42.17; 95% CI: 8.92–199.38; p 

< 0.001). Co-morbid conditions also played a crucial role. 

Conversion rates were significantly higher in patients with 

diabetes (37.5%; OR: 6.68), hypertension (25.0%; OR: 3.71), 

and obesity (54.5%; OR: 13.35) compared to patients without 

comorbidities (8.2%). The highest conversion rate (100%) was 

observed in patients with both obesity and diabetes, underlining 

a sharp rise in surgical complexity. These findings demonstrate 

that while gender does not affect conversion likelihood, the 

number of attacks, duration of symptoms, and presence of co-

morbidities-especially obesity and diabetes-are strong, 

statistically significant predictors of conversion from 

laparoscopic to open cholecystectomy (Figure 1). Conversion 

to open cholecystectomy was significantly higher in patients 

with contracted (44.0%) and distended (33.3%) gallbladders 

compared to normal morphology (4.3%), with markedly 

increased risks (OR 17.57 and 11.18, respectively; p < 0.001).

In this study, several ultrasonographic parameters were 

significantly associated with the risk of conversion from 

laparoscopic to open cholecystectomy. Patients with gall-

bladder wall thickness >3 mm had a 50.0% conversion rate 

compared to only 7.1% in those with wall thickness ≤3 mm, 

reflecting a 13.09-fold higher risk (p < 0.001). Regarding the 

number of stones, conversion was more frequent among 

patients with a single stone (19.4%) than those with multiple 

stones (9.3%), and this difference was statistically significant 

(OR: 0.42; p = 0.022). Stone location also played a critical role; 

patients with stones located at the neck of the gallbladder had a 

conversion rate of 55.0% versus 8.7% for those with stones in 

the lumen, corresponding to a significantly higher risk (OR: 

12.81; p < 0.001). Stone size showed a clear trend where larger 

stones increased the likelihood of conversion. No conversions 

occurred in patients with stones <5 mm, while conversion rates 

rose to 3.2% for 5 mm–1 cm stones, 11.6% for 1–2 cm stones, 

and peaked at 63.2% for stones ≥2 cm. The conversion risk incr-

 

 

    



eased significantly with stone size (p < 0.001). These findings 

underscore the predictive value of specific ultrasonographic 

features- especially wall thickness, stone number, size, and 

location in assessing surgical difficulty and anticipating the 

need for conversion to open surgery (Figure 2). Patients with 

pericholecystic collection had a significantly higher 

conversion rate to open cholecystectomy (78.6%) compared to 

those without (8.5%), with a 39.25 times increased risk (p < 

0.001) (Table 2).

Patients converted to open cholecystectomy had significantly 

higher mean values across all parameters, including age, 

number of attacks, duration of complaints, gallbladder wall 

thickness, stone size, and USG score, indicating these factors 

are strongly associated with conversion risk (p < 0.001) (Figure 

3). A USG score cut-off of 8.5 significantly predicts conversion 

to open cholecystectomy, with 92.1% sensitivity, 78.4% spec-

ificity, and an AUC of 0.920 (p < 0.001), indicating strong 

diagnostic accuracy (Table 3). The logistic regression model 

using a USG score ≥8.5 showed strong predictive ability for 

conversion to open cholecystectomy, with an odds ratio of 42.4 

(p < 0.001), good model fit (-2LL = 159.794), and 40.3% 

variance explained (Nagelkerke R² = 0.403) (Table 4). Using 

USG score as a continuous variable, the logistic regression 

model showed strong predictive power for conversion to open 

cholecystectomy (OR 4.50, p < 0.001), with good model fit (-

2LL = 118.879), high specificity (98.6%), and 58.4% variance 

explained (Nagelkerke R² = 0.584) (Table 5). Patients with a 

USG score ≥8.5 had a significantly higher conversion rate to 

open cholecystectomy (35.7%) compared to those with scores 

<8.5 (1.3%), with a 42.41 times increased risk (p < 0.001) 

(Figure 6).
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Table 1:  Rate of conversion of laparoscopic to open cholecystectomy

Group Control Case 

Count  85 85 

Mean 56 58.8 

Std Dev 8.9 7.2 

Min 46 46 

25% 50 54 

Median  52 59 

75% 61 64 

Max 81 78 

P-Value  0.024  
 

 

Figure 1: Rate of conversion to open cholecystectomy according to the Age Group

Group Control Case 

Count  85 85 

Mean 56 58.8 

Std Dev 8.9 7.2 

Min 46 46 

25% 50 54 

Median  52 59 

75% 61 64 

Max 81 78 

P-Value  0.024   
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Table 3: History of present illness of Patients with Cerebrovascular Accident

The bar graph highlights that Point-of-Care Ultrasound 

(POCUS) significantly reduces diagnostic time across 

various maternal emergencies. The greatest time saving is 

seen in ectopic pregnancy (55 minutes), followed by 

Figure  1: A xial  CECT  Chest  Images Demonstrating a  Large  Homogenous  Soft T issue  

Mass  in  the  Mediastinum  with  Encasement  of V ascular  Structures  and  Mass  Effect

Figure 3: History of Present illness of Patients with Cerebrovascular AccidentFigure 4: Axial CT scan Showing Anteroposterior Expansion of Odontogenic Keratocyst with Cortical Thinning

Figure 2: Chief Complaints of Patients with Cerebrovascular Accident

Weakness  was  the  mos t  common compla in t  in 

cerebrovascular accident patients (31.67%), followed by 

visual symptoms (15.56%) and seizures (12.22%), while 

The pie chart illustrates the relative frequency of various 

obstetric emergencies. Postpartum hemorrhage (25%) and 

ectopic pregnancy (22%) are the most common, indicating 

In cerebrovascular accident patients, most had a gradual onset of symptoms (65%), while a smaller proportion (35%) experienced 

a sudden onset

Table 4: BMI of Patients with Cerebrovascular Accident
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Table 3: Alcohol and Tobacco addiction in the patients with liver 

Table 4: Distribution of presenting symptoms in patients with liver abscess

Symptoms No. of patients Percentage (%) 

Pain abdomen 123 60.2 

Fever 100 49 

Jaundice 69 33.8 

Others (Cough, 

Diarrhea, altered sensorium) 

18 8.8 

 

 
Addiction  

No of Patients   
p-value  

Total  N (%)  
Alcohol  105(51.47)  0.0544  

Tobacco  70(34.31)  0.203  

 

Figure 3: Mean comparison of Variables for the conversion to Open 

Figure 2: Rate of conversion to open cholecystectomy according to the Gallbladder Morphology

Table 2: Rate of conversion to open cholecystectomy according to the Pericholecystic collection

Pericholecystic 

collection  

Number of 

conversions  

Percentage (%) 

of conversion  
OR (95% CI) Chi Square p- value  

Yes 11 78.6%  39.25 (10.32 -149.31)  64.520  0.000  

No 27  8.5% 1 (ref)   
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Table 5: Prediction model for conversion to open based on USG Score (USG Score as a continuous variable)

Table 3: Cut-off Analysis (USG Score Cut -off) for the prediction of conversion to open

Table 4: Prediction model for conversion to open based on USG Score (cut-off 8.50)

Table 6: Rate of conversion to open cholecystectomy according to the USG Score

DISCUSSION

Gallstone disease, or cholelithiasis, remains a common gastro-

intestinal disorder globally, particularly affecting adult females 

and individuals with obesity and sedentary lifestyles. Laparo-

scopic cholecystectomy (LC) has emerged as the stand-ard of 

care due to its minimally invasive nature and favorable 

outcomes, including reduced postoperative disco-mfort, faster 

recovery, and shorter hospital stays. 

However, in certain clinical scenarios, conversion to open 

cholecystectomy (OC) becomes necessary due to factors like 

dense adhesions, inflammation, anatomical distortion, or 

intraoperative complications. This conversion is often asso-

ciated with longer operative times, increased morbidity, and 

prolonged hospitalizations, underscoring the importance of 

identifying predictors to anticipate and potentially avoid such 

outcomes [14]. 

Cut-off 

(USG 
Score) 

Sensitivity Specificity  
Youden 
Index 

Area Under 

the Curve 
(AUC) 

Std. 
Error 

Asymptotic 95% 

Confidence Interval for  

AUC 

p-value  

Lower  

Bound  

Upper 

Bound 

 

8.50  0.921  0.784  0.705  0.920  0.029  0.862  0.978  0.00  

 

Variables  B S.E. Wald df Sig. Exp (B) 

95 % C.I. for Exp (B) 

Lower Upper 

USG Score 1.504  0.220  46.745  1 0.00 4.501  2.924  6.928  

Constant 15.466  2.043  57.315  1 0.00 0.000  - - 

 

USG Score  
Number of 
conversions  

Percentage (%) 
of conversion  

OR (95% CI) Chi Square p-value  

<8.50 3 1.3% 1 (ref) 80.115  0.000  

≥8.50  35  35.7%  42.41  
(12.62-142.44)  

  

 

Variables  B S.E. Wald df Sig. Exp (B) 

95 % C.I. for Exp (B)  

Lower Upper 

USG Score 3.747  0.618  36.746  1 0.00 42.407  12.625  142.441  

Constant -4.335  0.581  55.650  1 0.00 0.013  - - 
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Weakness  was  the  mos t  common compla in t  in 

cerebrovascular accident patients (31.67%), followed by 

visual symptoms (15.56%) and seizures (12.22%), while 

Various clinical and ultrasonographic parameters have been 

evaluated for their role in predicting conversion. Patient-related 

factors such as older age, male gender, higher BMI, history of 

acute cholecystitis, or previous surgeries increase the compl-

exity of LC. Ultrasonographic signs, including a thickened 

gallbladder wall, distended or contracted gall-bladder, 

pericholecystic fluid, and impacted stones at the neck, are 

recognized indicators of difficult laparoscopic procedures. 

However, there is a lack of a universally accepted scoring 

system that effectively combines clinical and radiological data 

to accurately predict conversion risk. Recent studies have 

attempted to integrate these variables into standardized scoring 

models, but their predictive accuracy varies and requires further 

validation across different populations [15].

The current study aimed to validate a combined clinical and 

ultrasonographic scoring system for predicting conversion 

from LC to OC. A prospective observational design was used, 

involving 330 patients diagnosed with cholelithiasis. 

Preoperative scoring incorporated demographic, clinical, and 

sonographic features. Analysis revealed significant asso-

ciations between conversion and several variables. Older age 

was found to be a strong predictor; patients aged 51–60 years 

had a conversion rate of 29.6%, compared to just 5.9% in those 

aged 16–30 years, confirming age as a critical risk factor. 

Gender analysis showed equal conversion rates of 11.5% in 

both males and females, diverging from studies like Cianci P, et. 

al; 2021, which reported higher rates in males (6.8%) compared 

to females (3.2%) [16].

Another key predictor was the number of acute cholecystitis 

attacks. Patients with four or more attacks had an 83.3% 

conversion rate, compared to only 4.0% in those with a single 

attack. These findings align with a linked repeated 

inflammatory episode to increased fibrosis and surgical 

difficulty. Duration of symptoms also influenced outcomes; 

patients symptomatic for over 12 months had a 60.5% 

conversion rate, compared to just 3.5% in those with symptoms 

under 3 months. Komar MH, et. al; 2024 similarly reported 

higher conversion risks in patients with long-standing disease 

[17].

Co-morbidities like obesity (conversion rate: 54.5%) and 

diabetes mellitus (37.5%) further increased conversion risk. 

These observations are consistent with Beksac K, et. al; 2016., 

who emphasized the role of systemic health conditions in 

complicating laparoscopic procedures. Ultrasound parameters 

added substantial predictive value. Contracted gallbladders had 

a conversion rate of 44%, distended gallbladders 33.3%, versus 

only 4.3% in normal gallbladders- a finding supported by 

Beksac K, et. al; 2016. Gallbladder wall thickness >3 mm 

showed a 50% conversion rate [18].

Interestingly, gallstone characteristics also impacted outcomes. 

While multiple stones were more common (78.2%), single 

stones had a higher conversion rate (19.4% vs. 9.3%), perhaps 

due to impaction or inflammation. Impacted stones at the gallbl-
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adder neck were associated with a 55% conversion rate versus 

8.7% for luminal stones, corroborating the findings by Jethwani 

U, et. al; 2013 [19]. Larger stones (≥2 cm) were linked with a 

63.2% conversion rate, aligning with observations by Apfel CC, 

et. al; 2012 [20]. Though pericholecystic collection was seen in 

only 4.2% of patients, it was strongly associated with conversion 

(78.6%), reinforcing Siddiqui MA, et. al; 2017 findings [21].

The overall conversion rate in this study was 11.5%, which is 

higher than other reports such as Yaqub U, et. al; 2020, (8.77%). 

ROC analysis identified a USG score cutoff of 8.5 as optimal for 

predicting conversion, yielding a sensitivity of 92.1% and 

specificity of 78.4%, with an AUC of 0.920 comparable to 

Siddiqui MA, et. al; 2017, who reported a cutoff of 8.0 with an 

AUC of 0.89. These findings validate the effectiveness of a 

combined scoring system in preoperative risk prediction, 

potentially aiding in surgical planning and improving patient 

safety [21,22].

CONCLUSION

This study validates the hypothesis that preoperative 

ultrasonographic and clinical scoring is effective in predicting 

the conversion of laparoscopic to open cholecystectomy. By 

incorporating easily accessible ultrasonographic parameters, the 

scoring system offers a cost-effective and practical approach to 

anticipating intraoperative difficulties. Key factors associated 

with increased conversion rates include gallbladder wall 

thickness >3 mm, pericholecystic collection, stone location at 

the gallbladder neck, recurrent cholecystitis, and a score >8.50. 

An ROC analysis confirmed that a score above 8.50 has good 

sensitivity and specificity, aiding surgical preparedness, patient 

counseling, and risk reduction, especially in training and 

peripheral centers.

LIMITATIONS & FUTURE PERSPECTIVES 

The study's limitations include a single-centre setting, a 

relatively small sample size, and a short study duration, which 

may limit the broader applicability of the results. Future studies 

should incorporate multicentre designs with larger populations 

to enhance validity, assess long-term outcomes, and investigate 

advanced diagnostic and management approaches. Such efforts 

will improve overall patient care and help minimize compl-

ications.

CLINICAL SIGNIFICANCE

The clinical significance of this study lies in its potential to 

bridge the gap between research findings and practical 

healthcare applications. It emphasizes the importance of 

translating scientific observations into meaningful improve-

ments in patient care, diagnosis, and treatment outcomes. By 

highlighting real-world relevance, the study contributes to 

evidence-based medical practice and supports informed clinical 

decision-making. Ultimately, the findings aim to enhance patient

quality of life, optimize therapeutic strategies, and promote bett- 
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