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Background: Laparoscopic cholecystectomy is a standard technique for surgical management of 
cholelithiasis. Dense pericholecystic adhesions pose a primary challenge during the procedure, 
underscoring the importance of their pre-surgical detection. While ultrasonography remains the gold 
standard tool for diagnosing cholelithiasis, there is limited data available regarding its diagnostic 
accuracy in detecting pericholecystic adhesions. This study aimed to assess the diagnostic precision of 
ultrasound in identifying pericholecystic adhesions. Methods: This study was carried out in the 
Radiology Department of DHQ Hospital, Narowal, spanning from Jul 2023, to Mar 2024. With a 
sample size of 138, all patients enrolled in the study underwent fasting abdominal ultrasound to identify 
the sonographic features of pericholecystic adhesions, including pericholecystic stranding, 
pericholecystic fluid/exudates, contracted gallbladder lumen, and loss of gall bladder wall/hepatic 
parenchyma interface. Operative findings were gathered from the Surgery Department for subsequent 
analysis. Results: Out of the total 138 patients, 53 (38.4%) patients were true positive, 16 (11.6%) were 
false positive, 49 (35.5%) were true negative and 20 (14.5%) were false negative. Ultrasonography had 
72.6% sensitivity, 75.3% specificity, 76.8% positive predictive value, 71.0% negative predictive value, 
and 73.9% diagnostic accuracy in preoperative prediction of pericholecystic adhesions. Conclusions: 
Ultrasound remains an accessible and cost-effective imaging tool for identifying pericholecystic 
adhesions in patients with cholelithiasis. It is a valuable and reliable tool in aiding the selection of most 
suitable operative technique for cholecystectomy. 
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INTRODUCTION  
Laparoscopic cholecystectomy stands as the gold 
standard procedure for addressing symptomatic 
gallstones.1 While it demands greater technical 
proficiency than open cholecystectomy, laparoscopic 
cholecystectomy offers numerous advantages to 
patients, such as minimal scarring of the abdominal 
wall, shorter hospital stays, faster recuperation, and 
reduced risk of complications.2 Numerous factors can 
contribute to challenges during laparoscopic 
cholecystectomy, potentially necessitating a switch to an 
open procedure.3 This transition prolongs the duration of 
anesthesia. A common intraoperative challenge often 
arises from pericholecystic adhesions, complicating both 
the dissection of the gall bladder bed and the retrieval of 
the gall bladder through laparoscopic ports. This can 
lead to complications such as significant haemorrhage, 
gall bladder perforation, and the potential for slipped 
calculi.4 These serious complications can be prevented 
by carefully selecting the appropriate operative 
technique based on thorough patient history and 
preoperative imaging. 

Advanced age, male gender, obesity, diabetes, 
active inflammation, and prior upper abdominal 
surgeries all pose increased risks for challenging 
laparoscopic procedures.5,6 Ultrasound serves as a 
primary diagnostic modality for cholelithiasis, and it can 

also predict the likelihood of difficult laparoscopic 
cholecystectomy by identifying certain factors.7 
Pericholecystic adhesions serve as the most crucial 
predictor of challenging laparoscopy. Sonographic 
indicators of pericholecystic adhesions encompass 
pericholecystic stranding, the presence of 
pericholecystic fluid or exudates, a contracted gall 
bladder lumen, and the loss of the interface between the 
gall bladder wall and hepatic parenchyma.8 These 
findings guide the surgeon in considering open 
cholecystectomy over laparoscopic cholecystectomy.9,10 
Ultrasound is also capable of revealing sonographic 
manifestations of acute cholecystitis, such as a thickened 
or oedematous gall bladder wall, an over-distended 
lumen, pericholecystic fluid or strands, and the presence 
of a sonographic Murphy’s sign.11 

A comprehensive pre-operative evaluation is 
essential for the surgeon to determine whether the 
patient is suitable for laparoscopic or open surgery. 
Variations in the biliary tract anatomy can also lead to 
complications during cholecystectomy. However, 
assessing these variations typically necessitates 
Magnetic Resonance Cholangiopancreatography.12 

The primary aim of this study was to assess the 
diagnostic precision of ultrasound in identifying 
pericholecystic adhesions among patients with 
cholelithiasis, using per-operative findings as the 
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benchmark. The outcomes of this research are 
anticipated to provide evidence-based insights for 
radiologists/sonographers facilitating improved accuracy 
in their diagnoses. This information would assist 
surgeons in devising optimal management strategies for 
patients. 
MATERIAL AND METHODS  
This cross-sectional validation study involved 138 
patients diagnosed with cholelithiasis, who sought 
treatment at the Surgery Department of DHQ Hospital, 
Narowal, from 1st July 2023 to 1st March 2024. These 
patients were referred by the Surgery Department to the 
Radiology Department for ultrasonographic evaluation. 
All cholelithiasis patients who presented to the 
ultrasound department in an 8-hour fasting state and 
were considered candidates for cholecystectomy were 
eligible for inclusion in the study. Patients who were 
terminally ill and not suitable for general anesthesia 
were excluded. Patients with history of previous 
surgery, gall bladder malignancy, and not willing were 
also excluded from the study. 

The sample size was determined using a 
sensitivity/specificity calculator, with a confidence 
interval of 90%, a margin of error of 10%, and 
prevalence of cholelithiasis in Pakistan as 14.2%.13 
Internationally studied sensitivity of ultrasound in 
predicting difficult laparoscopic cholecystectomy was 
considered to be 91.8%, while the specificity was 
76.7%.14 Consecutive non-probability sampling 
technique was employed for participant selection. 

After receiving approval from the hospital 
Ethical Review Committee, patients who met the 
inclusion criteria were enrolled for the study after their 
written informed consent. After pertinent medical 
history, a 3.75 MHz conventional curvilinear transducer 
was used for transabdominal scans with patients 
positioned both supine and in the left lateral position. 
Ultrasonographic results were recorded. Operative 
findings from cholecystectomy procedures were 
gathered from the Surgery Department. 

The data was analysed using SPSS-25. Mean 
and standard deviation were computed for quantitative 
variables, whereas frequency and percentages were 
calculated for qualitative variables. To ascertain the 
sensitivity, specificity, positive predictive value, 
negative predictive value, and diagnostic accuracy of 
transabdominal ultrasound in diagnosing pericholecystic 
adhesions, a 2×2 contingency table was employed, with 
per-operative findings serving as the gold standard. 

RESULTS 
The mean age of the patients was 43.6±13.8 years. The 
included patients were predominantly female (n=116, 
84.1%) with fewer (n=22, 15.9%) male patients. 
Ultrasonography reported pericholecystic adhesions in 

69 patients (50%), out of a total of 138 patients. 
Sonographic findings that indicated pericholecystic 
adhesions were stranding, fluid/exudates, contracted gall 
bladder lumen, and non-visualization of gall bladder 
wall/hepatic parenchyma interface (Table-1). 

Out of the total 138 patients, 41 (29.7%) 
underwent an open cholecystectomy, while the rest 97 
(70.3%) patients were managed uneventfully by 
laparoscopic cholecystectomy. A 2×2 table was 
constructed to compare the ultrasound results with the 
per-operative findings (Table-2). 

Ultrasonography had 72.6% sensitivity, 75.3% 
specificity, 76.8% positive predictive value, 71% 
negative predictive value, and 73.9% diagnostic 
accuracy in preoperative prediction of pericholecystic 
adhesions (Table-3). 

Out of a total of 69 ultrasound-positive 
patients, 7 patients had all four features of 
pericholecystic adhesions (pericholecystic strands, 
pericholecystic fluid/exudates, contracted gall bladder 
lumen, and loss of gall bladder wall/hepatic parenchyma 
interface). Others had two or three of the 
abovementioned features. Out of these 7 patients, 6 had 
pericholecystic adhesions confirmed on operative 
findings. So, the positive predictive value of ultrasound 
approached 85.7% in these cases. Positive predictive 
values of ultrasound were calculated separately for cases 
with two or three sonographic features of 
pericholecystic adhesions, which were 74.3%, and 
78.2%, respectively (Table-4). 

Table-1: Descriptive statistics of sonographic 
findings of pericholecystic adhesions [n (%)] 

Sonographic features Present Absent 
Non-visualization of the gall bladder wall/ 
hepatic parenchyma interface 7 (5.1) 131 (94.9) 
Pericholecystic strands 20 (14.5) 118 (85.5) 
Contracted lumen 43 (31.2) 95 (68.8) 
Pericholecystic fluid/exudates 51 (36.9) 87 (63.1) 

Table-2: 2×2 table comparing the ultrasound results 
with per-operative findings [n (%)] 

Intra-operative findings 

Adhesions 
reported on 
ultrasound 

Adhesions not 
reported on 
ultrasound 

Adhesions identified intra-
operatively 

TP 
53 (38.4) 

FN 
20 (14.5) 

Adhesions not identified 
intra-operatively 

FP 
 16 (11.6) 

TN 
49 (35.5) 

TP=true positive, FP=false positive, 
TN=true negative, FN=false negative 

Table-3: Performance indicators of efficacy of 
ultrasound in detecting pericholecystic adhesions 

keeping per-operative findings as the gold standard 
Performance indicator Percentage 
Sensitivity  72.6% 
Specificity  75.3% 
Positive predictive value 76.8% 
Negative predictive value 71.0% 
Diagnostic accuracy  73.9% 
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Table-4: Effect of number of detected sonographic 
features of pericholecystic adhesions on calculated 

positive predictive values 

Number of features 
Calculated positive 

predictive value  
Two  74.3% 
Three  78.2% 
Four  85.7% 

DISCUSSION 
Our study exhibits a commendable capability of 
ultrasonography in detecting pericholecystic adhesions. 
Ultrasound remains an accessible and cost-effective 
imaging tool for identifying pericholecystic adhesions in 
patients with cholelithiasis. An Indian study8 
demonstrated that ultrasound exhibited a sensitivity of 
70.4%, specificity of 82.1%, positive predictive value of 
79.2%, negative predictive value of 74.2%, and 
diagnostic accuracy of 76.4% in detection of 
pericholecystic adhesions.8 In comparison, based on our 
findings, ultrasonography displayed a sensitivity of 
72.6%, specificity of 75.3%, positive predictive value of 
76.8%, negative predictive value of 71%, and diagnostic 
accuracy of 73.9% in preoperatively predicting 
adhesions. The average age of patients in our study was 
43.6±13.8 years, which closely mirrors the mean age of 
patients in the study mentioned above8 (42.9±14.7 
years), indicating a substantial similarity. 

Another study15 revealed significantly 
improved diagnostic accuracy (96.0%) of ultrasound. 
This system exhibited a sensitivity of 91%, specificity of 
100%, and negative predictive value of 93.1%. Our 
study results suggest that positive predictive value was 
85.7% in cases that demonstrated all four sonographic 
features of pericholecystic adhesions. 

A study investigating the Global Epidemiology 
of Gallstones, revealed that among Asian women the 
prevalence of cholelithiasis is 11.2%, whereas among 
Asian men it is 5.1%.16 In our study, out of the total 138 
patients, majority were female, while a smaller 
proportion were male. In our study, among the 138 
cholelithiasis patients, 58.7% individuals had a BMI 
exceeding 30. This underscores the heightened 
prevalence of gallstones among obese patients.17 

A study conducted in 2022 found a significant 
association between the presence of pericholecystic fluid 
and difficult laparoscopic cholecystectomy.18 Our study 
revealed that among the total of 69 ultrasound-positive 
patients, 51 exhibited pericholecystic fluid or exudates, 
making it the most commonly identified sonographic 
feature of pericholecystic adhesions on ultrasound. 

Our research had certain limitations. While it 
examined the overall diagnostic accuracy of ultrasound 
in predicting pericholecystic adhesions, it did not 
develop a scoring system based on individual 
sonographic features of pericholecystic adhesions. 
Further research is needed to establish a point-scoring 

system for detecting pericholecystic adhesions. Our 
study concentrated solely on pericholecystic adhesions. 
Future studies in our region should explore other 
predictors of difficult laparoscopic cholecystectomies, 
such as variant bile duct anatomy. 

CONCLUSION 
Ultrasound exhibits a commendable capability in 
detecting pericholecystic adhesions with 72.6% 
Sensitivity, 75.3% Specificity, and 73.9% Diagnostic 
accuracy. 

RECOMMENDATIONS 
Ultrasound should be routinely employed for pre-
operative assessment of cholelithiasis patients. This 
practice would aid in selecting suitable operative 
techniques for patients. If ultrasound indicates a notable 
likelihood of pericholecystic adhesions, opting for open 
cholecystectomy instead of laparoscopic approach would 
be prudent to mitigate intra-operative risks to patient. 
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