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Abstract:  
Background: Laparoscopic cholecystectomy (LC) is the standard treatment for symptomatic gallstone disease. 
However, certain preoperative factors may predict technical difficulty, potentially increasing operative time, 
complication risk, and conversion to open cholecystectomy. This study aims to assess the role of preoperative 
clinical and radiological parameters in anticipating intraoperative challenges. 
Objectives: To evaluate and correlate specific preoperative clinico-radiological findings with intraoperative 
difficulty in laparoscopic cholecystectomy, thereby aiding in better surgical planning and patient counseling. 
Methods: A prospective observational study was conducted on 120 patients undergoing elective laparoscopic 
cholecystectomy at Department of General Surgery, Dr. Panjabrao Deshmukh Memorial Medical College, 
Amravati, Maharashtra, India. Preoperative clinical factors (age, BMI, history of acute cholecystitis, previous 
abdominal surgery, and palpable gallbladder) and radiological findings (gallbladder wall thickness, 
pericholecystic fluid, impacted stones, gallbladder contraction, and common bile duct diameter) were 
documented. Intraoperative difficulty was scored based on operative time, adhesions, bleeding, and need for 
conversion. Statistical analysis was performed to assess correlations. 
Results: Out of 120 patients, 38 (31.7%) experienced significant intraoperative difficulty. Older age (>60 years), 
BMI >30 kg/m², history of acute cholecystitis, and palpable gallbladder were significantly associated with difficult 
laparoscopic cholecystectomy. On imaging, gallbladder wall thickness >3 mm, pericholecystic fluid, and 
contracted gallbladder were strongly predictive of intraoperative difficulty (p<0.05). The conversion rate to open 
cholecystectomy was 8.3%. 
Conclusion: Preoperative clinical and ultrasonographic parameters provide valuable insight into predicting the 
complexity of laparoscopic cholecystectomy. Recognizing these factors preoperatively helps surgeons anticipate 
technical challenges, optimize team preparedness, and inform patients appropriately. 
Keywords: Laparoscopic cholecystectomy, Preoperative prediction, Gallbladder wall thickness, Radiological 
markers, Surgical difficulty, Conversion to open surgery 
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Introduction 

Laparoscopic cholecystectomy (LC) has become the 
gold standard treatment for symptomatic gallstone 
disease since its introduction in the late 1980s. It is 
widely preferred over open cholecystectomy due to 
its advantages, including reduced postoperative 
pain, shorter hospital stay, faster recovery, and 
better cosmetic outcomes [1]. However, despite its 
minimally invasive nature, LC is not devoid of 
challenges. In some patients, intraoperative 
difficulties may arise, potentially leading to 
prolonged operative time, increased risk of 
complications, and, in some cases, conversion to 
open surgery [2]. 

The ability to anticipate difficult laparoscopic 
cholecystectomy preoperatively is invaluable to the 
surgeon. It facilitates better operative planning, 
proper allocation of resources, and improved patient 
counselling [3]. Identifying patients at higher risk 
for intraoperative complications also allows for 
appropriate surgical expertise to be mobilized and 
helps minimize operative morbidity. 

Several clinical and radiological parameters have 
been proposed as predictors of intraoperative 
difficulty [4]. Clinical factors such as advanced age, 
high body mass index (BMI), history of recurrent 
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biliary colic or acute cholecystitis, palpable 
gallbladder, and prior abdominal surgeries are 
considered relevant. On the other hand, 
ultrasonographic findings like increased gallbladder 
wall thickness, contracted gallbladder, presence of 
pericholecystic fluid, impacted stones at the neck of 
the gallbladder, and dilated common bile duct are 
increasingly recognized for their predictive value 
[5,6]. 

Among imaging modalities, ultrasonography 
remains the first-line tool due to its non-invasive 
nature, accessibility, and cost-effectiveness. 
Preoperative ultrasound not only confirms the 
diagnosis of gallstones but also provides useful data 
that may help predict intraoperative difficulty [7]. 
However, the degree of correlation between these 
preoperative findings and actual surgical complexity 
remains an area of active investigation. 

With the increasing burden of gallstone disease and 
rising demand for laparoscopic procedures, it 
becomes imperative to develop a standardized 
approach to risk stratification. This study was 
designed to evaluate the predictive value of specific 
clinical and radiological parameters in anticipating 
intraoperative challenges in patients undergoing 
elective laparoscopic cholecystectomy. By 
identifying reliable predictors of surgical difficulty, 
we aim to enhance patient safety, reduce operative 
complications, and contribute to the growing body 
of knowledge on preoperative surgical assessment. 

Methods 

This prospective observational study was conducted 
in the Department of General Surgery at Dr. 
Panjabrao Deshmukh Memorial Medical College, 
Amravati, Maharashtra, over a period of 12 months. 
The study aimed to identify preoperative clinical and 
radiological factors that could reliably predict 
intraoperative difficulties in patients undergoing 
elective laparoscopic cholecystectomy. A total of 
120 patients with symptomatic gallstone disease, 
diagnosed through clinical and sonographic 
evaluation, were included based on predefined 
inclusion and exclusion criteria. Inclusion criteria 
consisted of adult patients aged 18–75 years with 
ultrasound-confirmed cholelithiasis who were 
scheduled for elective laparoscopic 
cholecystectomy. Exclusion criteria included 
patients undergoing emergency surgery for 
complications like perforated gallbladder or biliary 

peritonitis, those with known malignancy, pregnant 
women, and patients with severe cardiopulmonary 
comorbidities unfit for general anesthesia. 

All patients underwent a detailed preoperative 
clinical assessment, including age, sex, body mass 
index (BMI), history of prior episodes of acute 
cholecystitis, history of upper abdominal surgery, 
and presence of a palpable gallbladder. Preoperative 
ultrasonography was performed in all patients by an 
experienced radiologist. Radiological parameters 
recorded included gallbladder wall thickness, 
presence of pericholecystic fluid, impacted stones at 
the gallbladder neck, gallbladder contraction, and 
common bile duct (CBD) diameter. Gallbladder wall 
thickness greater than 3 mm and a CBD diameter 
more than 6 mm were considered abnormal. 

Laparoscopic cholecystectomy was performed using 
the standard four-port technique by experienced 
surgeons. Intraoperative difficulty was assessed and 
graded based on objective criteria including 
operative time, degree of adhesions, bleeding, 
difficulty in identifying the Calot's triangle, need for 
additional ports, and conversion to open surgery. A 
cumulative difficulty score was assigned to each 
case. Cases requiring >60 minutes of operative time, 
extensive adhesiolysis, unclear anatomy, or 
conversion were classified as "difficult 
cholecystectomy." 

All data were collected in a structured format and 
entered into Microsoft Excel. Statistical analysis 
was performed using SPSS version 25. Categorical 
variables were compared using the Chi-square test 
or Fisher’s exact test, while continuous variables 
were analyzed using Student’s t-test. A p-value less 
than 0.05 was considered statistically significant. 
The study protocol was approved by the institutional 
ethics committee, and informed consent was 
obtained from all participants prior to inclusion. 

Results 

A total of 120 patients scheduled for elective 
laparoscopic cholecystectomy were enrolled in the 
study. The mean age of the cohort was 46.8 ± 13.2 
years. Females were the majority (72.5%). 
Intraoperatively, 35 patients (29.2%) experienced 
difficulties, and 85 patients (70.8%) had relatively 
easy procedures.

 
Table 1: Age Distribution and Intraoperative Difficulty 

Age Group (years) Easy (n=85) Difficult (n=35) Total (n=120) p-value 
<40 33 (38.8%) 5 (14.3%) 38 (31.7%) 

 

40–60 39 (45.9%) 18 (51.4%) 57 (47.5%) 
 

>60 13 (15.3%) 12 (34.3%) 25 (20.8%) 0.021 
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Table 2: Gender Distribution and Surgical Difficulty 
Gender Easy (n=85) Difficult (n=35) Total (n=120) p-value 
Male 18 (21.2%) 15 (42.9%) 33 (27.5%) 

 

Female 67 (78.8%) 20 (57.1%) 87 (72.5%) 0.016 

Table 3: BMI Classification and Surgical Difficulty 
BMI Category (kg/m²) Easy (n=85) Difficult (n=35) Total (n=120) p-value 
<25 43 (50.6%) 9 (25.7%) 52 (43.3%) 

 

25–30 28 (32.9%) 16 (45.7%) 44 (36.7%) 
 

>30 14 (16.5%) 10 (28.6%) 24 (20.0%) 0.034 

Table 4: History of Acute Cholecystitis and Surgical Difficulty 
History of Acute Cholecystitis Easy (n=85) Difficult (n=35) Total (n=120) p-value 
Present 24 (28.2%) 20 (57.1%) 44 (36.7%) 

 

Absent 61 (71.8%) 15 (42.9%) 76 (63.3%) 0.003 

Table 5: Palpable Gallbladder and Surgical Difficulty 
Palpable Gallbladder Easy (n=85) Difficult (n=35) Total (n=120) p-value 
Yes 12 (14.1%) 14 (40.0%) 26 (21.7%) 

 

No 73 (85.9%) 21 (60.0%) 94 (78.3%) 0.001 

Table 6: Gallbladder Wall Thickness and Surgical Difficulty 
Wall Thickness Easy (n=85) Difficult (n=35) Total (n=120) p-value 
≤3 mm 68 (80.0%) 12 (34.3%) 80 (66.7%) 

 

>3 mm 17 (20.0%) 23 (65.7%) 40 (33.3%) <0.001 

Table 7: Gallbladder Contractility and Surgical Difficulty 
Gallbladder Status Easy (n=85) Difficult (n=35) Total (n=120) p-value 
Normal 77 (90.6%) 20 (57.1%) 97 (80.8%) 

 

Contracted 8 (9.4%) 15 (42.9%) 23 (19.2%) <0.001 

Table 8: Impacted Stone in Gallbladder Neck and Surgical Difficulty 
Impacted Stone Easy (n=85) Difficult (n=35) Total (n=120) p-value 
Present 10 (11.8%) 17 (48.6%) 27 (22.5%) 

 

Absent 75 (88.2%) 18 (51.4%) 93 (77.5%) <0.001 

Table 9: Pericholecystic Fluid and Surgical Difficulty 
Pericholecystic Fluid Easy (n=85) Difficult (n=35) Total (n=120) p-value 
Present 9 (10.6%) 13 (37.1%) 22 (18.3%) 

 

Absent 76 (89.4%) 22 (62.9%) 98 (81.7%) 0.001 

Table 10: CBD Diameter and Surgical Difficulty 
CBD Diameter Easy (n=85) Difficult (n=35) Total (n=120) p-value 
≤6 mm 79 (92.9%) 25 (71.4%) 104 (86.7%) 

 

>6 mm 6 (7.1%) 10 (28.6%) 16 (13.3%) 0.002 
 
Discussion 

This prospective observational study aimed to 
identify specific preoperative clinical and 
radiological factors that could reliably predict 
intraoperative difficulties encountered during 
laparoscopic cholecystectomy [8]. The findings of 
our study are consistent with previously published 
literature and reinforce the utility of certain patient 
characteristics and ultrasonographic markers in 
anticipating challenging surgical scenarios. Among 
the clinical factors, advanced age—particularly 
patients aged 60 years and above—was significantly 
associated with a higher incidence of difficult 
cholecystectomies [9]. This may be due to the 
increased incidence of chronic inflammation, 
fibrosis, and comorbidities in the elderly population, 

which complicate dissection and increase operative 
time. Male gender also emerged as a significant 
predictor, potentially due to delayed presentation 
and more fibrotic gallbladders compared to females, 
as frequently reported in earlier studies [10]. 

Obesity, as measured by body mass index (BMI 
>30), was also found to be a strong predictor of 
technical difficulty during surgery. Thick abdominal 
walls and increased intra-abdominal fat deposits in 
obese individuals can limit visibility and mobility 
during laparoscopic dissection [11]. A prior history 
of acute cholecystitis was another clinically 
significant factor that correlated with operative 
difficulty, likely due to adhesions, distorted 
anatomy, and inflammatory changes that make 
Calot’s triangle dissection more hazardous. 
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Additionally, the presence of a palpable gallbladder 
on clinical examination indicated chronic 
inflammation or gallbladder distension and was 
associated with more difficult operative fields [12]. 

Radiologically, gallbladder wall thickness greater 
than 3 mm was one of the most significant predictors 
of a difficult procedure. Wall thickening reflects 
chronic inflammation or ongoing acute 
cholecystitis, which can result in fibrotic and 
edematous tissues [13]. A contracted gallbladder 
was similarly predictive of difficulty, often seen in 
chronic calculous cholecystitis and suggesting dense 
adhesions and scarring. The presence of an impacted 
stone at the neck of the gallbladder or Hartmann’s 
pouch complicates the exposure and dissection of 
Calot’s triangle, increasing the risk of bile duct 
injury [14]. Another important finding was 
pericholecystic fluid on ultrasonography, which is 
indicative of active inflammation or 
microperforation, both of which contribute to altered 
anatomy and difficult dissection. Additionally, a 
dilated common bile duct (CBD >6 mm) was found 
to be associated with increased difficulty, potentially 
reflecting chronic stone passage, ongoing 
inflammation, or anatomical distortion [15,16]. 

These findings collectively suggest that a 
combination of easily assessable preoperative 
factors can serve as a predictive model for 
anticipating intraoperative challenges. Recognizing 
these predictors in the preoperative period can 
significantly help in surgical planning, including 
allocating sufficient time for the procedure, ensuring 
availability of senior surgical expertise, or even 
opting for early conversion to open surgery in cases 
where anatomy is not clearly defined. It also allows 
for better patient counseling regarding the risks 
involved, including potential complications or 
conversion to open cholecystectomy. Although this 
study is limited by its sample size and being 
conducted in a single institution, the observed 
associations offer valuable insights that can enhance 
surgical safety and outcomes. Future multicentric 
studies and the development of a standardized 
scoring system incorporating these variables could 
provide a more objective risk assessment tool for 
predicting difficult laparoscopic cholecystectomy. 

Conclusion 

Laparoscopic cholecystectomy is widely regarded as 
the gold standard for the surgical management of 
gallstone disease. However, intraoperative 
difficulties can significantly affect the safety, 
duration, and outcome of the procedure. This study 
highlights that a number of preoperative clinico-
radiological factors—such as advanced age, male 
gender, high body mass index, previous episodes of 
cholecystitis, palpable gallbladder, gallbladder wall 
thickness >3 mm, contracted gallbladder, impacted 
stone at the neck, pericholecystic fluid, and dilated 

common bile duct—are significantly associated with 
increased intraoperative difficulty. 

The recognition of these factors in the preoperative 
period can serve as a reliable guide for anticipating 
technical challenges during laparoscopic 
cholecystectomy. Early identification enables better 
preparation, informed surgical planning, adequate 
resource allocation, and appropriate patient 
counseling regarding possible complications and 
conversion to open surgery. This predictive insight 
not only improves operative safety but also helps in 
optimizing surgical outcomes. Further large-scale, 
multicenter studies are warranted to validate these 
findings and to possibly develop a comprehensive 
predictive scoring system that can be universally 
applied in clinical practice. 
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