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ABSTRACT  

Background: Laparoscopic cholecystectomy has changed the 

treatment protocol of the patients with gallbladder stones 

drastically. On the basis of ultrasound findings, surgeons can 

select the cases appropriate for their skills aiming at reducing 

operative complications and minimizing the waste of operating 

time available. In patients undergoing laparoscopic 

cholecystectomy, presence of some of the reliable predictive 

factors conversion or complications will be extremely useful. 

Hence, we planned the present study to assess the gall 

bladder stone size as a predictor of difficult Laparoscopic 

Cholecystectomy. 

Materials & Methods: The present study included prospective 

assessment of the patients that reported with the chief 

complaint of symptomatic Gallstone Disease from 2014 to 

2015. After clinical assessment, routine investigations and 

abdomen ultrasonography, elective surgery was performed in 

all the patients. A total of 112 patients were included in the 

present study. Recording of the complete demographic details 

of the patients, along with the detailed record of all the 

haematological parameters and results of other biochemical 

functional tests was done before starting of the surgery. All the 

records were separately recorded and analyzed by SPSS 

software.  

Results: Cases with single large gallstone >20mm had higher 

rate  of  conversion  to  open cholecystectomy. Conversion rate  

 
 

 
amongst cases with contracted gall bladder was  66.6% and 

without contracted gall bladder was 8.4% Gall bladder wall 

thickness >4mm had higher rate of conversion to open 

cholecystectomy. Sensitivity was 95.9%, positive predictive 

value was 91.3% and p value was 0.006. 

Conclusion: Single large gallstone and gall bladder wall 

thickness are risks factors and predictors for conversion to 

open cholecystectomy. 
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INTRODUCTION 

Laparoscopic cholecystectomy has revolutionarized the treatment 

protocol of the patients with gallbladder stones. In 1987, Mouret 

bought the concept of laparoscopic cholecystectomy. Open 

cholecystectomy has been rapidly changed and replaced by this 

line of treatment which has now become the gold standard.1 

Laparoscopic cholecystectomy offers following advantages:  

▪ Reduction in the time of hospitalization,  

▪ Decrease in associated morbidity,  

▪ Short recovery time,  

▪ Better cosmesis  

Various studies focusing on the assessment of above mentioned 

parameters have observed minimal changes.2 However, there 

seems to be higher incidence of associated bile duct injuries with 

the laparoscopic cholecystectomy in comparison with the open 

cholecystectomy  procedures. On the basis of ultrasound findings,  

surgeons can select the cases appropriate for their skills aiming at 

reducing operative complications and minimizing the waste of 

operating time available. Patients with long-standing disease and 

previous bouts of cholecystitis or pancreatitis are at higher risk of 

experiencing a difficult procedure or conversion and may be at 

increased risk of bile duct injury or injury to the adjoining viscera.3 

In patients undergoing laparoscopic cholecystectomy, presence of 

some of the reliable predictive factors conversion or complications 

will be extremely useful. Patients can be selected for laparoscopic 

cholecystectomy and high-risk procedures and possible 

complications so that patients can be mentally prepared and can 

adjust their expectations accordingly.4,5  

Hence, we planned the present study to assess the gall bladder 

stone size as a predictor of difficult Laparoscopic 

Cholecystectomy. 
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MATERIALS & METHODS 

The present study was conducted in the Department of Surgery of 

the Guru Gobind Singh Medical College and Hospital, Faridkot, 

Punjab (India) and included prospective assessment of the 

patients that reported with the chief complaint of symptomatic 

Gallstone Disease from 2014 to 2015. Ethical approval was taken 

from the institutional ethical committee and written consent was 

obtained in after explaining in detail the entire research protocol. 

Before proceeding for the surgery, patients were informed about 

the possibility of conversion to open cholecystectomy. After 

clinical assessment, routine investigations and abdomen 

ultrasonography, elective surgery was performed in all the 

patients. All the surgeries of the present study were performed by 

same operating surgeon. Inclusion criteria for the present study 

included: 

▪ Patients with symptomatic gall stone disease 

▪ Patients with history of any other systemic illness,  

▪ Patients without any known drug allergy, 

▪ Patients fit for general anaesthesia, 

▪ Patients with history of any form of bleeding disorder, 

▪ Patients with absence of any kind of pulmonary obstructive 

disease 

After meeting the inclusion and exclusion criteria, a total of 112 

patients were included in the present study. Recording of the 

complete demographic details of the patients, along with the 

detailed record of all the haematological parameters and results of 

other  biochemical  functional tests was done before starting of the  

 

 

surgery.  Ultrasonography of the abdomen was done in all patients 

before surgery and following parameters were recorded; 

1)  Wall thickness of the gall bladder  

2) Size of the stone 

3) Contracted or distended gall bladder 

4) Peri-cholecystic fluid collection 

All the records were separately recorded and analyzed by SPSS 

software. Chi- square test and student t test were used for the 

assessment of level of significance.  

 

RESULTS 

Cases with single large gallstone >20mm had higher rate of 

conversion to open cholecystectomy. Stone in infundibulum 

causes difficulty in retraction during dissection of calot’s triangle. 

Sensitivity was 97.9%, positive predictive value is 92.3% and p 

value was 0.000 Conversion rate amongst cases with 

stone>20mm was 71.4% and stone <20mm was 7.6%. Contracted 

gall bladder was associated with higher rate of conversion to open 

cholecystectomy. Sensitivity was 97.7%, positive predictive value 

was 91.5% and p -value was 0.002. Conversion rate amongst 

cases with contracted gall bladder was  66.6% and without 

contracted gall bladder was 8.4% Gall bladder wall thickness 

>4mm had higher rate of conversion to open cholecystectomy. 

Sensitivity was 95.9%, positive predictive value was 91.3% and p 

value was 0.006. Conversion amongst the cases with gallbladder 

wall thickness>4mm was 50% and those < 4mm was 8.6%.  

 

Table 1: Gall bladder stone size 

Size bladder stone size Frequency Percent 

<20mm 105 93.8% 

≥20mm 7 6.2% 

Total 112 100% 

  

Table 2: Contraction of Gall Bladder 

Contraction Frequency Percent 

No 106 94.6% 

Yes 6 5.4% 

Total 112 100% 

 

Table 3: Gall Bladder Wall Thickness Distribution 

Gall Bladder Wall Thickness Frequency Percent 

<4mm 104 92.9 

4mm 8 7.1 

Total 112 100% 

 

Table 4: Prediction of laparoscopic conversion on the basis of Gall bladder stone size 

Size of Stone 

 

Prediction Total Chi Sq. P value 

Laparoscopic Conversion 

<20mm 97 8 105 26.043 0.005* 

>20mm 2 5 7 

Total 99 13 112 

*: Significant 
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Graph 1: Distribution of patients on the basis of various gall bladder parameters 

 

 

DISCUSSION 

Acute cholecystitis has been found to be an independent factor for 

conversion; the conversion rate range from 10% to 50%. Some 

studies have mentioned previous abdominal surgery especially 

upper abdomen as a risk factor for increase conversion rate.6 

Post-operation adhesions pose problem in creating a 

pneumoperitoneum and also present the need for adhesiolysis 

before the gall bladder is visualized. Many studies have shown 

that raised total leucocytes count is a risk factor for predicting 

conversion.7, 8 This can be probably attributed to persisting acute 

inflammation with oedema of the gall bladder making surgery 

difficult. More over patient with raised count in cases of acute 

cholecystitis are likely to have a complicated gall bladder. Ultra 

sonographic finding of contracted gall bladder have been 

considered by many author as a potential factor for conversion.9, 10 

Hence, we planned the present study to assess the gall bladder 

stone size as a predictor of difficult Laparoscopic 

Cholecystectomy. 

In the present study, we observed that various gall bladder 

parameters were positively associated with the difficulty of 

laparoscopic cholecystectomy (p-value < 0.05) (Table 4). Kama et 

al11 and Liu et al12  in their studies found gall bladder wall 

thickness to  be the most important sonographic risk factor of 

conversion to open cholecystectomy. Similarly other studies also 

show association between gall bladder wall thickness and rate of 

conversion.13, 14 Different thickness level 3mm, 4mm, 6mm had 

being studied. Gall bladder wall thickness is related to the 

inflammation or fibrosis that follows attack of previous 

cholecystitis, increase  thickness is associated with difficult 

dissection of gallbladder from its bed, this makes grasping and 

manipulation of gallbladder difficult which makes dissection of 

Calot’s  triangle difficult.15, 16 In contrast, Carmody et al in their 

study conclude that detailed pre-operative ultrasound evaluation 

of the gall bladder is of little value for screening difficult cases.17  

Agrawal et al18 also found no significant association between   

gallbladder wall thickness and rate of conversion, however in this 

study it was found to be a significant risk factor for conversion of 

laparoscopic to open cholecystectomy (p-value< 0.05). Schrenk et 

al in their study reported shrunken gall bladder as an independent 

risk factor for conversion with other variables.19 Another study by 

Kama et al also reported contracted gallbladder as a risk factor for 

conversion.11  

Jansen et al20  reported their study that gallstone size 20mm or 

more was associated with increased risk of conversion explaining 

that large stone are likely to get impacted at the Hartmann’s pouch 

thereby making dissection of Calot’s triangle  difficult. Other 

studies also reported single large stone as a risk factor for 

conversion.21, 22 In this study too single large gallstone 20mm and 

above was a risk factor for conversion.  

Peri-cholecystic fluid collection has been studied by various 

people and found to be a risk factor for difficult laparoscopic 

cholecystectomy.23, 24 Rattner et al in their study found that raised 

serum alkaline phosphatase was a risk factor for conversion to 

open cholecystectomy.22 Study done by Bass et al shows that 

laparoscopic cholecystectomy is less costly and more cost 

effective than open cholecystectomy in both sexes and all age 

groups.25 In another study done by de Pouvourville et al, the 

actual cost of surgery is more in laparoscopic cholecystectomy but 

the total cost including hospital stays, post-operative medicines, 

and loss of productivity was higher in open cholecystectomy, thus 

laparoscopic cholecystectomy was more cost effective than open 

cholecystectomy.26 Tayeb et al presented the multivariate model 

of risk factors independently associated with conversion. Patient 

with ultrasonographic signs of inflammation (Gall bladder wall 

thickness > 3mm , oedematous wall , peri-cholecystic fluid 

collection, and USG Murphy’s sign ) were 8.5 times more likely to 

be converted to open cholecystectomy compared to patient who 

underwent successful laparoscopic.27 
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CONCLUSION 

From the above results, the authors concluded that single large 

gallstone and gall bladder wall thickness are risks factors and 

predictors for conversion to open cholecystectomy. 

The ability to pre-operatively predict which cases of laparoscopic 

cholecystectomy   will be difficult or which cases are likely to be 

converted to open cholecystectomy  will benefit both the surgeon 

and the patient. Surgeon can prepare for a longer  duration of 

surgery and patient could be forewarned about the chances of  

conversion to open cholecystectomy, patient selection for 

laparoscopic  cholecystectomy can also be streamlined e.g. 

patient with other co-morbidity with  high risk factors may not be a 

suitable candidate for laparoscopic cholecystectomy if  patient 

cannot tolerate prolong duration of surgery.  
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