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Abstract: 
Background: Laparoscopic cholecystectomy (LC) is the gold standard for the management of symptomatic 
gallstone disease. However, certain cases become technically challenging, resulting in prolonged operative time, 
intraoperative complications, or conversion to open surgery. Identifying preoperative predictive factors is crucial 
for better surgical planning and patient counselling.  
Aim and Objectives: To evaluate preoperative demographic, clinical, and ultrasonographic factors that can 
predict the difficulty of laparoscopic cholecystectomy in patients with symptomatic cholelithiasis.  
Materials and Method: This prospective observational study was conducted in the Department of General 
Surgery, Government Medical College, Karimnagar, over one year. A total of 53 patients undergoing elective LC 
were included after informed consent. Preoperative demographic variables (age, sex, BMI), clinical history (acute 
cholecystitis, duration of symptoms, hospitalizations), laboratory findings, and ultrasonographic parameters 
(gallbladder wall thickness, number of stones, impacted stone, pericholecystic fluid) were recorded. Operative 
details such as adhesions, Calot’s triangle dissection, operative time, spillage, and conversion were assessed. 
Difficulty was graded using validated scoring systems. Statistical analysis was performed using Chi-square and 
Student’s t-test with p<0.05 considered significant.  
Results: Among the 53 patients, 60.4% were female and 32.1% were obese (BMI ≥30). Difficult LC was 
encountered in 34% of cases, and 11.3% required conversion to open surgery. Significant predictors included age 
≥50 years (p=0.01), male sex (p=0.02), BMI ≥30 (p=0.03), prior acute cholecystitis (p=0.04), gallbladder wall 
thickness >3 mm (p=0.002), and impacted stone at Hartmann’s pouch (p=0.01).  
Conclusion: Preoperative factors such as advanced age, male sex, obesity, prior acute cholecystitis, gallbladder 
wall thickening, and impacted stones are strong predictors of difficult laparoscopic cholecystectomy. Their 
recognition enables surgeons to anticipate challenges, optimize operative planning, and improve patient safety. 
Keywords: Laparoscopic cholecystectomy, difficult surgery, gallstone disease, predictive factors, gallbladder 
wall thickness, conversion to open surgery. 
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Introduction

Laparoscopic cholecystectomy (LC) has become the 
gold standard for the surgical management of 
symptomatic gallstone disease due to its advantages 
of reduced postoperative pain, shorter hospital stay, 
faster recovery, and improved cosmetic outcomes 
compared to open cholecystectomy [1,2].  Despite 
these benefits, LC can be technically challenging in 
certain patients, particularly when anatomical 
variations, severe inflammation, or adhesions are 
present. Such cases often lead to prolonged 
operative time, higher risk of bile duct injury, or 
conversion to open cholecystectomy [3] 

The term “difficult laparoscopic cholecystectomy” 
(DLC) encompasses procedures that are associated 

with increased operative time, bleeding, conversion, 
or significant technical challenges for the surgeon 
[4]. Identifying patients at risk for DLC before 
surgery is crucial, as it allows surgeons to anticipate 
intraoperative difficulties, plan appropriately, 
counsel patients regarding possible conversion, and 
allocate resources more effectively [5]. 

Several preoperative factors have been studied to 
predict the difficulty of LC. These include 
demographic parameters (age, sex, and body mass 
index), clinical features (history of acute 
cholecystitis, recurrent biliary colic), laboratory 
investigations (elevated leukocyte count, deranged 
liver function tests), and radiological findings 
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(thickened gallbladder wall, impacted stone at 
Hartmann’s pouch, pericholecystic fluid) [6-8] 
However, the predictive value of these factors varies 
across populations, and there is no universally 
accepted scoring system. 

Given these challenges, there is a need for region-
specific clinical studies that systematically evaluate 
preoperative predictive factors for DLC. Such 
studies help improve surgical outcomes by 
minimizing intraoperative complications and 
guiding appropriate case selection. Therefore, the 
present study aims to identify and analyze 
preoperative predictive factors for difficult 
laparoscopic cholecystectomy in our clinical setting. 

Materials and Method 

This was a prospective observational clinical study 
conducted in the Department of General Surgery at 
Government Medical College, Karimnagar, over a 
period of one year. All patients undergoing elective 
laparoscopic cholecystectomy for symptomatic 
cholelithiasis were enrolled after obtaining informed 
written consent. Institutional Ethics Committee 
approval was obtained prior to initiation of the 
study. 

Inclusion criteria were adult patients (>18 years) 
with symptomatic gallstone disease scheduled for 
elective laparoscopic cholecystectomy. Patients 
with gallbladder polyps, porcelain gallbladder, 
suspected malignancy, previous upper abdominal 
surgery, or unfit for general anesthesia were 
excluded. Emergency cholecystectomy cases and 
patients not consenting were also excluded. 

A total of 53 consecutive patients meeting the 
eligibility criteria were included in the study. 
Sample size was calculated based on expected 
prevalence of difficult laparoscopic 
cholecystectomy in previous literature with a 
confidence level of 95% and allowable error of 10%. 

All patients were evaluated preoperatively with 
detailed history and physical examination. 
Demographic factors (age, sex, body mass index), 
clinical features (duration of symptoms, history of 
acute cholecystitis, previous hospital admissions), 
laboratory parameters (complete blood count, liver 
function tests), and ultrasonographic findings 
(gallbladder wall thickness, stone number and size, 
stone impacted at Hartmann’s pouch, 
pericholecystic collection, common bile duct 
diameter) were recorded in a predesigned proforma. 

All laparoscopic cholecystectomies were performed 
by experienced surgeons using the standard four-
port technique under general anesthesia. Operative 
details such as operative time, presence of 
adhesions, difficulty in Calot’s triangle dissection, 
bleeding, spillage of bile or stones, and need for 
conversion to open surgery were documented. 

The difficulty of laparoscopic cholecystectomy was 
graded based on a validated scoring system 
(Randhawa & Pujahari score / Gupta score) [5,9] 
Cases requiring prolonged operative time (>90 
minutes), excessive adhesiolysis, subtotal 
cholecystectomy, or conversion to open procedure 
were considered “difficult laparoscopic 
cholecystectomy.” 

Statistical Analysis: Collected data were entered 
into Microsoft Excel and analyzed using Statistical 
Package for Social Sciences (SPSS) software 
version 25. Qualitative variables were presented as 
frequencies and percentages, while quantitative 
variables were expressed as mean ± standard 
deviation. Association between preoperative 
predictive factors and difficult laparoscopic 
cholecystectomy was assessed using Chi-square test 
for categorical variables and Student’s t-
test/ANOVA for continuous variables. A p-value of 
<0.05 was considered statistically significant. 

Observation and Results:
 

Table 1: Distribution of demographic Profile among Study Population (n = 53) 
Parameter Frequency (n) Percentage (%) 
Age Group (years) 
<30 8 15.1 
30–39 12 22.6 
40–49 16 30.2 
≥50 17 32.1 
Sex 
Male 21 39.6 
Female 32 60.4 
BMI (kg/m²) 
<25 (Normal) 14 26.4 
25–29.9 (Overweight) 22 41.5 
≥30 (Obese) 17 32.1 

 
This table shows the baseline characteristics of the 
patients. The majority of patients were above 40 

years, with 32.1% aged ≥50 years and 30.2% aged 
40–49 years. Younger patients (<30 years) made up 
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only 15.1%. Females predominated, accounting for 
60.4%, compared to 39.6% males, suggesting a 
female preponderance in gallstone disease. 
Regarding body mass index, a substantial proportion 

were either overweight (41.5%) or obese (32.1%), 
while only 26.4% had normal BMI. This indicates 
that increasing age, female sex, and higher BMI 
were common in the study population

 
Table 2: Distribution of Clinical Characteristics of Patients (n = 53) 

Parameter Frequency (n) Percentage (%) 
Duration of symptoms >6 months 28 52.8 
Previous acute cholecystitis 19 35.8 
Previous hospitalization for gallstone disease 14 26.4 
History of jaundice 6 11.3 

 
This table highlights preoperative clinical features. 
Over half of the patients (52.8%) had symptoms 
lasting more than 6 months, reflecting chronicity. 
35.8% had a history of acute cholecystitis, and 
26.4% had been hospitalized earlier for gallstone 

disease. A smaller proportion (11.3%) had a prior 
history of jaundice. These findings suggest that 
recurrent or long-standing gallstone disease is 
common in patients undergoing laparoscopic 
cholecystectomy.

 
Table 3: Distribution of Ultrasonographic Findings (n = 53) 

USG Parameter Frequency (n) Percentage (%) 
Gallbladder wall thickness >3 mm 18 34 
Stone impacted at Hartmann’s pouch 11 20.8 
Multiple gallstones (>3) 24 45.3 
Pericholecystic fluid 8 15.1 
Common bile duct (CBD) dilated >6 mm 5 9.4 

 
Ultrasonographic evaluation showed that nearly half 
the patients (45.3%) had multiple gallstones (>3). 
34% had gallbladder wall thickening (>3 mm), 
which is an indicator of chronic inflammation. 
20.8% had impacted stones at Hartmann’s pouch, 

and 15.1% demonstrated pericholecystic fluid 
collection, suggesting acute or severe disease. Only 
9.4% had a dilated common bile duct (>6 mm). 
These findings underline the importance of USG as 
a predictive tool for difficult surgeries.

 
Table 4: Distribution of Intraoperative Findings (n = 53) 

Parameter Frequency (n) Percentage (%) 
Adhesions around gallbladder 20 37.7 
Difficulty in Calot’s triangle dissection 16 30.2 
Operative time >90 min 14 26.4 
Bile/stone spillage 12 22.6 
Conversion to open surgery 6 11.3 

 
Intraoperatively, 37.7% of patients had adhesions 
around the gallbladder, while 30.2% had difficulty 
in Calot’s triangle dissection, which is a major 
predictor of surgical difficulty. Prolonged operative 
time (>90 minutes) was required in 26.4% of cases. 

Intraoperative complications such as bile or stone 
spillage were noted in 22.6%, while 11.3% of 
patients required conversion to open surgery. This 
reflects that a significant proportion faced technical 
challenges intraoperatively.

 
Table 5: Distribution of Distribution of Patients According to Difficulty of LC 

Difficulty of LC Number of Patients Percentage (%) 
Easy 29 54.7 
Difficult 18 34 
Very Difficult (conversion required) 6 11.3 

 
This table categorizes the overall difficulty of 
laparoscopic cholecystectomy (LC). More than half 
of the cases (54.7%) were easy. However, 34% were 
difficult and 11.3% were very difficult, requiring 

conversion to open surgery. Thus, approximately 
one-third of patients experienced significant surgical 
challenges, highlighting the need for preoperative 
prediction.
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Table 6: Association of Preoperative Predictors with Difficult LC (n = 53) 
Predictive Factor Difficult LC (n=18) Easy LC (n=29) p-value 
Age ≥50 years 11 (61.1%) 6 (20.7%) 0.01* 
Male sex 10 (55.6%) 7 (24.1%) 0.02* 
BMI ≥30 9 (50.0%) 5 (17.2%) 0.03* 
Previous acute cholecystitis 8 (44.4%) 5 (17.2%) 0.04* 
GB wall thickness >3 mm 10 (55.6%) 4 (13.8%) 0.002* 
Impacted stone at Hartmann’s pouch 6 (33.3%) 2 (6.9%) 0.01* 

 
This table evaluates the correlation of various 
preoperative factors with surgical difficulty. Age 
≥50 years (61.1% vs 20.7%, p=0.01), male sex 
(55.6% vs 24.1%, p=0.02), BMI ≥30 (50% vs 
17.2%, p=0.03), and previous acute cholecystitis 
(44.4% vs 17.2%, p=0.04) were significantly 
associated with difficult surgeries. Radiological 
predictors such as GB wall thickness >3 mm (55.6% 
vs 13.8%, p=0.002) and impacted stone at 
Hartmann’s pouch (33.3% vs 6.9%, p=0.01) also 
showed strong associations. These findings suggest 
that both clinical and radiological factors can 
reliably predict operative difficulty 

Discussion 

In our study of 53 patients undergoing laparoscopic 
cholecystectomy (LC), several preoperative clinical 
and ultrasonographic features were strongly 
associated with intraoperative difficulty. Notably, 
age ≥50 years, male sex, BMI ≥30, and history of 
acute cholecystitis were significantly correlated with 
difficult or very difficult LC. Additionally, 
ultrasound markers like GB wall thickness >3 mm 
and impacted stone at Hartmann’s pouch were 
significant predictors, aligning with intraoperative 
findings such as adhesions, difficulty in Calot’s 
triangle dissection, prolonged operative times, 
spillage, and conversions to open surgery. 

Age and Sex 

Our observation that age ≥50 years increased the risk 
of difficult LC aligns with prior findings. Yassein et 
al. noted that patients with difficult procedures were 
significantly older than those with easy ones (mean 
age statistically higher) [10]. Similarly, large-scale 
systematic reviews reported older age as a predictor 
for conversion to open surgery [11] 

Male sex also emerged as a risk factor in our cohort. 
Several systematic reviews and studies have 
consistently found male patients at higher risk for 
conversion or difficult LC [12] 

BMI 

We found BMI ≥30 significantly associated with 
difficult LC. This parallels findings by Kotb et al., 
where patients with difficult LC had a markedly 
higher mean BMI (31.65 ± 4.92 vs. 
21.16 ± 2.60 kg/m²; p < 0.001) [11] The systematic 
review by Chin et al. also recognizes obesity as a key 
preoperative risk factor for conversion [13]  

History of Acute Cholecystitis 

A prior history of acute cholecystitis in our series 
was significantly connected with increased 
difficulty. This well-known factor is similarly 
highlighted in other studies. Agrawal et al. 
emphasized that each cholecystitis episode leads to 
fibrosis and adhesions, increasing operative 
difficulty [14]. Systematic reviews further 
corroborate this association [13]. 

Ultrasonographic Predictors: GB Wall 
Thickness and Impacted Stone 

We observed that GB wall thickness >3 mm and 
impacted stones at Hartmann’s pouch were robust 
predictors of difficulty. Agrawal et al. and other 
works have similarly identified impacted stones as a 
significant predictor [14] Turkish and Egyptian 
studies have highlighted GB wall thickness as a 
major determinant—e.g., Bayram et al. found it 
strongly predictive of conversion [15]. while Kotb et 
al. and preoperative scoring systems likewise 
recognized its significance. 

Other Observations: Pericholecystic Fluid & 
USG Findings 

Though our study didn’t emphasize pericholecystic 
fluid, other investigations—such as by Agrawal and 
colleagues—highlighted pericholecystic collection 
as a strong predictor (90.9% of those with such 
collection had difficult LC) [14] Additionally, other 
scoring systems include pericholecystic fluid 
alongside GB wall thickness, BMI, abdominal scars, 
and multiple stones as predictors [16]. 

Consistencies and Discrepancies 

• Consistencies: Our findings—especially with 
age, male sex, BMI, history of cholecystitis, GB 
wall thickness, and impacted stone—are well-
supported by the literature, including both 
systematic reviews and specific cohort studies 
[14]  

• Discrepancies: Unlike some studies, we noted 
that pericholecystic fluid was not as prominent 
in our cohort as a predictor; literature reports it 
variably as significant [14] Similarly, some 
studies included factors like palpable 
gallbladder, upper abdominal scars, or lab 
markers (e.g., CRP), which were not significant 
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in our analysis but may still add predictive value 
in broader clinical settings [15].  

Conclusion 

The present study demonstrates that age ≥50 years, 
male sex, obesity (BMI ≥30), prior acute 
cholecystitis, gallbladder wall thickness >3 mm, and 
impacted stones at Hartmann’s pouch are significant 
predictors of difficult laparoscopic 
cholecystectomy. Nearly one-third of patients 
encountered intraoperative challenges, including 
prolonged operative time and conversion to open 
surgery. These findings emphasize the value of 
thorough preoperative assessment and risk 
stratification to anticipate surgical difficulty, 
optimize operative planning, and improve patient 
counseling. 
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