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ABSTRACT 

Objective: To determine the sensitivity, specificity and diagnostic accuracy of pre-operative scoring in predicting a difficult 
laparoscopic cholecystectomy. 
Study Design: Cross-sectional validation study. 
Place and Duration of Study: Department of General Surgery, Combined Military Hospital, Rawalpindi Pakistan, from Feb 
2022 to Mar 2023. 
Methodology: This study was conducted on 153 patients undergoing laparoscopic cholecystectomy. All patients aged between 
18 and 60 years who were planned to undergo laparoscopic cholecystectomy for symptomatic gallstones or gallbladder      
disease, were included. Patients who were pregnant, or were suffering from choledocholithiasis, gallbladder cancer,                 
coagulopathy, or liver cirrhosis were excluded. Participants underwent pre-operative assessment for prediction of difficult 
surgery via the Randhawa scoring system and a score of 6 or greater indicating a difficult surgery. Subsequently, all patients 
went to surgery which was said to be difficult if the total surgical time was greater than sixty minutes, there was bile/stone 
spillage, injury to duct or artery occurred or there was a requirement for conversion to open cholecystectomy. 
Results: Our patients had a mean age of 44.18±4.83 years, of whom 91(59.5%) were female. Randhawa score at a cut-off of ≥6 
as a predictor for the occurrence of a laparoscopic cholecystectomy had a sensitivity of 89.52%, a specificity of 93.10% and a 
diagnostic accuracy of 90.20%. 
Conclusion: Randhawa score carries good diagnostic accuracy in predicting the occurrence of a difficult laparoscopic cholecys-
tectomy in the Pakistani population. 
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INTRODUCTION 

Laparoscopic cholecystectomy involves surgical 
removal of the gallbladder using minimally invasive 
techniques; an organ surgery which is performed in 
over three hundred thousand cases per annum in the 
United States alone.1 While this surgical procedure is a 
safe and effective method of performing such 
removals, it can be a technically challenging 
endeavour in patients with certain risk factors.2 Such 
factors include obesity, presence of intra-abdominal 
adhesions, acute gallbladder inflammation and 
anatomical variations, among others, which can result 
in increased operative times, increased frequency of 
complications and a higher frequency of conversion to 
an open cholecystectomy, and may result in significant 
post-operative morbidity.3,4 

It is thus fitting to develop a method to predict 
the occurrence of a difficult laparoscopic 

cholecystectomy pre-operatively, with the aim of 
identifying patients at risk prior to surgery, so that the 
surgeon is sensitized to the possibility for the 
development of complications and may take 
appropriate steps to mitigate them in a timely 
fashion.5 A number of different scoring systems and 
indicators have been proposed to make these 
predictions based on patient history, clinical 
examinations, and investigations in an effort to              
make accurate predictions, such as the Tokyo 
Guidelines-2018 (TG-18), Sonographic Murphy’s Sign 
and others.6-8 The Randhawa Score represents one 
such scoring system which takes into account a 
number of patient factors, such as age, gender, body 
mass index (BMI),  a past history of intra-abdominal 
surgery, and the presence of acute cholecystitis.9,10 The 
system scores patients from 0 to 15 with progressively 
higher scores indicating that the laparoscopic 
cholecystectomy may be prone to complications, and 
has been validated for use in different populations.9,10 

The Randhawa scoring system represents a 
valuable tool for predicting difficult laparoscopic 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Original Article  Open Access 
 

Correspondence: Dr Shakeel Ahmed Zia, Department of General 
Surgery, Combined Military Hospital, Rawalpindi Pakistan 
Received: 30 Mar 2023; revision received: 15 May 2023; accepted: 16 May 2023  
mzahid689@gmail.com 
 

mailto:dr_shakeel@outlook.com


PPrree--OOppeerraattiivvee  SSccoorriinngg  iinn  LLaappaarroossccooppiicc  CChhoolleeccyysstteeccttoommyy  

Pak Armed Forces Med J 2025; 75(SUPPL-2): S188 

cholecystectomy and helps in improving patient 
outcomes by identifying patients who may require 
additional measures to mitigate potential 
complications. However, this scoring systems has 
never been validated in the Pakistani population. This 
study was conducted with the aim of determining 
whether this scoring system was effective in 
predicting the occurrence of a difficult laparoscopic 
cholecystectomy in our population and whether 
routine employment of this score was justified in our 
populations or not. 

METHODOLOGY 

We conducted this cross-sectional validation 
study from Feb 2022 to Mar 2023 in the Department of 
General Surgery, Combined Military Hospital, 
Rawalpindi Pakistan, on 153 patients who were to 
undergo laparoscopic cholecystectomy, after obtaining 
informed consent from the patients for inclusion in the 
study and taking the approval of the study from the 
ethical research committee (ERC) of the institute (ERC 
no. 362). The patients in our study sample were 
selected via non-probability, consecutive sampling. 
The EPI tools sample size calculator was used to 
calculate the sample size keeping an expected 
sensitivity of 89.5%, expected specificity of 100%, 
expected prevalence of 63.3%, a desired precision of 2 
and a confidence level of 95%, which were the 
sensitivity and specificity for the Randhawa score in 
the prediction of difficult laparoscopic 
cholecystectomy and its prevalence, from Faraht et al.11 

Inclusion Criteria: All patients aged between 18 and 
60 years, of both genders, and planned to undergo 
laparoscopic cholecystectomy for symptomatic 
gallstones or gallbladder disease, were included. 

Exclusion Criteria: Patients who were pregnant, who 
were suffering from choledocholithiasis, gallbladder 
cancer, those with coagulopathy or liver cirrhosis were 
excluded. 

Enrolled patients underwent documentation for 
relevant demographic details and history upon 
inclusion, which was followed by a clinical 
examination. All patients underwent pre-operative 
assessment for prediction of difficult surgery via the 
Randhawa scoring system and a score of 6 or greater 
indicated that the surgery would be difficult, as shown 
in Table-I.11 Subsequently, all patients proceeded to 
receive a laparoscopic cholecystectomy. Surgery was 
said to be difficult if the total time from completion of 
anaesthesia induction to closure of surgical wounds 
was greater than sixty minutes or there was bile/stone 

spillage or injury was caused to the bile duct or artery, 
or if there was a requirement for conversion to open 
cholecystectomy, which was decided by the operating 
surgeon. 

Data analysis was conducted using the Statistical 
Package for the Social Sciences (IBM SPSS Statistics for 
Windows version 26, IBM Corp; Armonk, USA). Mean 
and standard deviation/median and interquartile 
range were calculated for quantitative variables 
specifically patient age, BMI, white cell count and 
alkaline phosphatase levels prior to surgery, pre-
operative Randhawa score and duration of surgery. 
Qualitative variables like gender, previous history of 
acute cholecystitis requiring admission, difficulty 
status according to Randhawa score and difficulty 
status according to surgery performed were recorded 
in terms of frequency and percentage. A 2x2 table was 
constructed to calculate the sensitivity, specificity, 
positive predictive value, negative predictive value 
and diagnostic accuracy of Randhawa score in 
predicting a difficult laparoscopic cholecystectomy. 

RESULTS 

This study was conducted on a total of 153 
patients who were to undergo a laparoscopic 
cholecystectomy, with a mean age of 44.18±4.83 years. 
A total of 91(59.5%) patients were female. The mean 
BMI was 27.88±1.97 kg/m2, while 58(37.9%) had a 
past history of hospital admission for acute 
cholecystitis. On presentation, the mean total 
leucocyte count was 12.84±3.21 x 103/µL while the 
mean alkaline phosphatase levels were 277.53±123.34 
U/L for the study sample. Our patients had mean 
Randhawa score of 7.39±3.25 pre-surgery, which 
predicted that 113(73.9%) patients would have a 
difficult surgery. A difficult laparoscopic cholecys-
tectomy occurred in 124(81.0%) patients, with a total 
mean operative time of 66.51±16.40 minutes.  
 

Table-I: Randhawa Scoring System 

Variable Parameter Score Parameter Score 

Age (years) <50 0 >50 1 

Gender Female 0 Male 1 

History of Hospitalization No 0 Yes 4 

Body Mass Index (kg/m2) <25 0 
25.1–27.5 1 

>27.5 2 

Palpable Gall-Bladder No 0 Yes 1 

Abdominal Scar No 0 

Infra-
Umbilical 

1 

Supra-
Umbilical 

2 

Gallbladder Wall Thickness (mm) <4 0 >4 2 

Peri-Cholecystic Collection No 0 Yes 1 

Impacted Stone No 0 Yes 1 
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Table-II shows the patient characteristics and study 
results distributed according to difficulty of surgery.  
 

Table-II. Patient Characteristics/Study Results According to 
Procedure Difficulty (n=153) 

Variable 
Difficult 
(n=124) 

Normal (n=29) 
p-

value 

Gender 

Male 55(44.4%) 7(24.1%) 
0.046 

Female 69(55.6%) 22(75.9%) 

Age (years) 43.95±5.05 45.14±3.72 0.236 

Body Mass Index (kg/m2) 27.95±1.98 25.56±1.92 0.362 

Past History of 
Hospitalization 

52(41.9%) 6(20.7%) 0.034 

Total Leucocyte Count 
(103/µL) 

12.87±3.24 12.71±3.18 0.818 

Alkaline Phosphatase 
Levels (U/L) 

280.17±122.08 266.24±130.19 0.586 

Randhawa Score 7.00(IQR: 3.00) 7.00(IQR: 14.00) 0.169 

Surgery Duration (minutes) 71.51±13.76 45.14±6.70 <0.001 

 

Table-III displays the 2x2 table used for Randhawa 
score to calculate the various test parameters.  
 

Table-III: 2x2 Table for Randhawa Score  

2x2 Table 
Occurrence of Difficult 

Surgery according to Criteria Total 
Yes No 

Prediction of 
Difficult Surgery 
According to 
Randhawa Score 

Yes 
True  

Positive: 111 
False  

Positive: 2 
113 

No 
False  

Negative: 13 
True  

Negative: 27 
40 

Total 124 29 153 

 

Randhawa score at a cut-off of ≥6 as a predictor 
for the occurrence of a difficult surgery in patients 
who are to receive a laparoscopic cholecystectomy had 
a sensitivity of 89.52%, a specificity of 93.10% and a 
diagnostic accuracy of 90.20%, as  shown in Table-IV. 
 

Table-IV: Test Characteristics 

Test Sensitivity Specificity 
Positive 

Predictive 
Value 

Negative 
Predictive 

Value 

Diagnostic 
Accuracy 

Randhawa 
Score ≥ 6 

89.52% 93.10% 98.23% 67.50% 90.20% 

 

DISCUSSION 

The present study was conducted with the aim of 
assessing the sensitivity, specificity, and diagnostic 
accuracy of the Randhawa score in predicting a 
difficult laparoscopic cholecystectomy. Our results 
demonstrated that the Randhawa score had a high 
sensitivity, specificity and diagnostic accuracy in this 
regard, indicating that it can accurately predict the 
occurrence of a difficult procedure. 

In the current study, the mean age of the patients 
was 44.18±4.83 years, age did not appear to be 
significantly associated with difficulty during surgery, 
(p=0.236). Bhandari et al., compared two groups of 
patients with median ages of 65 and 45 years, and 
found that there was no difference between the two 
groups with regards to difficulty, the occurrence of 
complications and conversion to open 
cholecystectomy, (p<0.05).12 Similarly, Ghadhban et al., 
also noted that frequency of difficult laparoscopic 
cholecystectomy did not very across different age 
groups, (p=0.26), which was also in agreement with 
our study.13 However, it should be noted that the 
Randhawa score operates on the presumption that 
patients aged over fifty years old have a higher risk for 
the development of complications during surgery.9 We 
believe this variable within the Randhawa score needs 
further study to decide whether it should be retained 
within the score or not, which should be the subject of 
future research. 

Approximately three-fifths of the patients in the 
current study were female, and it was noted that the 
male gender appeared to be associated with a higher 
frequency of difficult procedures, (p=0.046). A female 
preponderance for symptomatic gallbladder disease is 
well-established in literature and both Amer et al., and 
Atif et al., are recent studies which validate this 
conclusion, in accordance with our study. Moreover, 
Utsumi et al., also reported that male gender had a 
higher association with a difficult laparoscopic 
cholecystectomy, (p=0.003), as in our study.16 This may 
be attributable to a higher incidence of more severe 
gallbladder disease in males as well as higher degrees 
of adhesion formation and inflammation.17 However, 
it is pertinent to note here that not all studies are in 
agreement with the purported increased risk in males: 
Paul et al., in the recent study, reported that males did 
not have an increased frequency of difficult 
laparoscopic cholecystectomy when compared to 
females, (p=0.81).18 We believe that the latter study 
may have come to this conclusion due to a 
comparatively smaller sample size, but concede that 
this aspect of our research requires further study 
before adequate conclusions can be drawn. 

Our study showed that while the mean BMI was 
higher in cases with a difficult surgery, the difference 
did not reach statistical significance, (p=0.362). Chen et 
al., reported that patients who had a BMI greater than 
25 kg/m2 had a higher risk for the development of 
complications during laparoscopic cholecystectomy, 
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(p=0.004), which was at odds with our study.19 Nassar 
et al., also reported their findings by classifying the 
difficulty of laparoscopic cholecystectomy according 
to grades ranging from one to five and noted that BMI 
did not appear to have an effect on occurrence of a 
difficult surgery across a majority of the grades.20 We 
believe that this aspect of our research also requires 
further study but that the variation in results may be 
attributable to techniques employed, degree of 
experience in operating on obese patients as well as 
general population characteristics. 

An estimated two-fifths of our patients had a past 
history of admissions for acute cholecystitis, and these 
patients tended to have a higher frequency of difficult 
laparoscopic cholecystectomies, (p=0.034). This is in 
keeping with existing studies on the subject such as 
Wibowo et al., and Karim et al., who also report that a 
past history of admissions for acute cholecystitis is 
associated with an increased risk of complications.5,21 

In the current study, Randhawa score at a cut-off 
of ≥6 as a predictor of the occurrence of a difficult 
laparoscopic cholecystectomy had a sensitivity of 
89.52%, a specificity of 93.10% and a diagnostic 
accuracy of 90.20%. Our findings are consistent with 
previous studies that have evaluated the Randhawa 
score in predicting a difficult laparoscopic 
cholecystectomy, such as by Faraht et al., who reported 
a sensitivity of 89.5% and a specificity of 100%,11 while 
Randhawa et al., reported a sensitivity and specificity 
of 75.00% and 90.24%, respectively.9 Paul et al., noted 
that the Randhawa score carried a  sensitivity of 82.6% 
and a lower specificity of 63.5%,18 which was similar to 
Pal et al., who reported a showed that it carried a 
sensitivity and specificity of 88.2% and 73.8%, 
respectively.22  

Lastly, Phillip et al., reported that the Randhawa 
score carried a sensitivity of 51.9 % and a specificity of 
100%, in their study.23 We believe the differences in 
the diagnostic accuracy of the Randhawa score 
reported in these studies may be due to variations in 
patient populations, surgical techniques, and the 
definition of a difficult laparoscopic cholecystectomy.  
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LIMITATIONS OF STUDY 

This study was conducted on a relatively small sample 
size, in a single center, and was limited to armed forces 
personnel and their wards, which can place limitations on 
the generalizability of the results. Secondly, certain variables 
within the Randhawa score such as a palpable gallbladder 
and the measurement of gallbladder wall thickness by 
ultrasound are observer-dependent and some variability 
between observers may have affected our results. Moreover, 
the patients studied in this research protocol were mostly 
overweight or even obese and may not be representative of 
the broader population undergoing laparoscopic 
cholecystectomy. Lastly, obese patients are generally 
thought to be more likely to have a difficult procedure, and 
since our patients were mostly overweight, this may have 
produced some bias in our study. 

CONCLUSION 

The Randhawa score has strong sensitivity, specificity, 
and diagnostic accuracy for determining if a laparoscopic 
cholecystectomy will be challenging to perform and can be 
used often in patients who will have this procedure. But, it 
shouldn't be used alone; instead, clinical judgement should 
always be used to customise management for each unique 
case. 
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