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ABSTRACT 

 

INTRODUCTION: Laparoscopic cholecystectomy is the most commonly performed surgery for various 

gallbladder disorders now a days. Difficulty during laparoscopic cholecystectomy is being faced by many 

surgeons. If the difficulties are detected preoperatively, management can be planed accordingly by the 

surgeon. In this study preoperative clinical and radiological evaluation of patient were studied to predict 

the difficulties during laparoscopic cholecystectomy. 

MATERIALS AND METHODS: All patients who are undergoing laparoscopic cholecystectomy are 

evaluated by their Name, Age, Sex, BMI, clinically palpable gallbladder, ultrasound findings are 

correlated with the preoperative score for the prediction of difficulty during laparoscopic cholecystectomy 

in this study. 

RESULTS: Upon analysing of risk factors with pre operative risk score, there was a significant 

association with BMI, palpable gallbladder, GB wall thickness, impacted gall stones and peri cholecystic 

collection.   

CONCLUSION: This study combined the pre operative clinical and radiological parameters for better 

prediction of difficult Laparoscopic Cholecystectomy. Thus provides a basis for further studies to validate 

in this aspect and also aids in formulating an efficient scoring system for prediction of difficult 

Laparoscopic Cholecystectomy and reducing the incidence of complications. 

 

KEYWORDS: Laparoscopic cholecystectomy, preoperative scoring, clinical and radiological evaluation. 

 

INTRODUCTION 

Laparoscopic cholecystectomy (LC) is considered gold standard for treatment of symptomatic 

cholelithiasis.10 Recently, the early period for LC following stone extraction via endoscopic retrograde 

cholangiopancreatography (ERCP) has been accepted in terms of conversion rates, bile duct injury, deep 

surgical wound infections, length of hospital stay and cost. .11 According to recent studies, the overall 

outcome is better if Laparoscopic Cholecystectomy is performed early (< 72 hours).12There was a 

significant rate of conversion to open cholecystectomy in cases performed after 6 weeks, than within the 

first week after ERCP.13 
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AIMS AND OBJECTIVES OF THE STUDY  

AIM  

To determine preoperatively the factors based on clinical and radiological evaluation that can predict the 

outcome in terms of difficulty in laparoscopic cholecystectomy. 

Objectives:  

1. To assess the clinical risk factors based on history and physical examination of the patient. 

2. To assess ultrasonographically the risk factors pertaining to gall bladder wall thickness, position of 

gallstones and pericholecystic collection 

3. To predict the intra operative risk based on the above clinico-radiological findings using a scoring system 

preoperatively. 

4. To stratify the patients post operatively based on intra-operative findings. 

5. The data obtained will be analyzed to establish if any significant correlation exists between the factor 

analyzed and the event of difficult laparoscopic cholecystectomy and to find effectiveness of scoring 

sytem in predicting difficult laparoscopic cholecystectomy.  

 

MATERIALS AND METHODS 

Study of Design: Hospital based Prospective Study. 

 

Study Subjects: Study population comprising of patients presenting to Emergency and surgical OPD. 

 

Study Setting:  Department of General Surgery, SVRRGGH – Tirupathi. 

 

Study Period: One year duration from the time of IEC approval. 

 

Study Sample: 100 

 

INCLUSION CRITERIA: 

• All cases of symptomatic gall stone disease of 20yrs and above age 

 

EXCLUSION CRITERIA: 

• Patients below age of 20yrs 

• Laparoscopic cholecystectomy performed with other laparoscopic intervention in same setting 

• Patients requiring CBD exploration 

• Absolute contra indications like cardiovascular, pulmonary diseases, coagulopathies, and end stage liver 

diseases and other medical comorbidities 

• Patients with features of obstructive jaundice 
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RESULTS 

Table 1: Pre operative score 

 Frequency Percentage 

Easy  58 58% 

Difficult  36 36% 

Very difficult  6 6% 

Total  100 100% 

 

In 58% of the subjects the pre-operative score was easy, in 36% of the cases it was difficult and in 6% of 

the cases it was very difficult.  

 

Table 2:  Pre operative predictors for Age 

 Easy Difficult Very difficult 

<50  38 14 6 

>50  20 22 0 

Total 58 36 6 

Chi square test = 5.54, p =0.06, Not statistically significant  

 

In the present study, there was no significant association was observed between pre operative predictors 

and age.  

Table 3 : pre operative score and Gender 

 Easy Difficult Very difficult 

Male 36 24 6 

Female  22 12 0 

Total 58 36 6 

Chi square test = 1.74, p =0.0641, Not statistically significant  
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No significant association was seen between pre operative score and gender.  

 

Table 4: Pre operative score and BMI 

 Easy Difficult Very difficult 

<25  52 10 0 

25 – 27.5  6 16 0 

>27.5 0 10 6 

Total 58 36 6 

Chi square test = 34.84, p =0.0001*, statistically significant  

 

In cases who are having easy pre operative score, majority had BMI <25, in cases with difficult pre 

operative score 27.7% of the cases had BMI <25, 44.4% of the cases had BMI 25-27.5 and in 27.7% of 

the cases BMI was >27.5  and in cases with very difficult pre operative scores all the cases had BMI >27.5. 

There was a significant association between pre operative and BMI. In cases as the difficulty was increased 

BMI was higher.  

Table 5: Pre operative score and Abdominal scar 

 Easy Difficult Very difficult 

Yes 8 10 2 

No 50 26 4 

Total 58 36 6 

Chi square test = 2.30, p =0.67, Not statistically significant  

There was no significant association between pre operative score and abdominal scar. 
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Table 6: Pre operative score and Palpable bladder  

 Easy Difficult Very difficult 

Yes 0 8 2 

No 58 28 4 

Total 58 36 6 

Chi square test = 23.58, p =0.006*, statistically significant  

 

There was a significant association between pre operative score and palpable bladder. In cases with 

difficult pre operative scores was found to be having significantly higher chances of having a palpable 

bladder. 

Table 8: Pre operative score and Gallbladder thickness 

 Easy Difficult Very difficult 

Yes 0 16 2 

No 58 20 4 

Total 58 36 6 

Chi square test = 34.45, p =0.004*, statistically significant  

 

There was a significant association between pre operative score and bladder thickness. In cases with 

difficult pre operative scores was found to be having significantly higher chances of having a thicker 

bladder. 

Table 9: Pre operative score and Impacted stone 

 Easy Difficult Very difficult 

Yes 0 14 2 

No 58 22 4 

Total 58 36 6 

Chi square test = 13.21, p =0.001*, statistically significant  
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There was a significant association between pre operative score and impacted stones. In cases with difficult 

pre operative scores was found to be having significantly higher chances of having a impacted stones in 

the bladder 

Table 10: Pre operative score and Peri cholecystic edema 

 

 Easy Difficult Very difficult 

Yes 6 12 2 

No 52 24 4 

Total 58 36 6 

Chi square test = 4.02, p =0.13, Not statistically significant  

 

There was no statistically significant association between pre operative score and peri cholecystic edema 

Table 11: Pre operative score and H/O hospital admission with Acute Cholecystitis 

 

 Easy Difficult Very difficult 

Yes 2 6 6 

No 56 30 0 

Total 58 36 6 

Chi square test = 23.17, p =0.0001*, statistically significant  

 

There was a significant association between pre operative score and H/O hospital admission with Acute 

Cholecystitis. In cases with history of hospital admission there were significantly higher chances of having 

a difficult pre operative scores  
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Table 12: Univariate analysis of Risk factors with pre operative score 

 

 ODDS Ratio 95% CI P value 

Age >50 2.09 0.66 – 6.59 0.20 

Male 1.52 0.45 – 5.11 0.49 

H/o Hospital admission for 

acute cholecystitis 
11.20 

1.23 – 

101.88 
0.02* 

BMI 27.73 
5.82 – 

132.10 
<0.0001* 

Upper abdominal scar 2.50 0.60 – 10.32 0.20 

Palpable gall bladder 19.66 
1.02 – 

378.44 
0.001* 

GB wall thickness 44.84 
2.41 – 

831.21 
0.001* 

Impacted gall stones 37.14 
1.99 – 

691.55 
0.01* 

Peri cholecystic collection 4.33 0.96 – 19.43 0.04* 

 

Upon univariate analysis of risk factors with pre operative risk score, there was a significant association 

with BMI, palpable gallbaldder, GB wall thickness, impacted gall stones and peri cholecystic collection.   

 

Results 

• In the present study, 58% of the subjects were aged < 50 years and 42% were aged > 50 years. 

• 34% were male and 66% were female 

• 14% had history of hospital admission for acute cholecystitis, and 86% did not have any history of hospital 

admission 

• 62% were having BMI <25kg/m2, 22% were with BMI 25-27.5kg/m2, 16% of the subjects had BMI 

>27.5. 

• 20% of the subjects had upper abdominal scar and 80% did not have any. 

• In 20% of the subjects they had a palpable bladder.  

• In 82% of the subjects gall bladder thickness was <4mm, 18% were having gall bladder thickness >4mm. 

• In 16% of the subjects there was there was an impacted gallstone.  

• In 20% of the subjects there was a pericholecystic collection and it was absent in 80% of the subjects 

• 74% of the subjects the duration of surgery was < 90 minutes and in 20% of the subjects the duration was 

> 90 minutes. 

• In 12% of the cases there was a bile spillage and in rest there was none  

• In 72% of the subjects, the gall bladder was normal, in 4% of the subjects it was contracted, in 22% of 

the subjects the gall bladder was distended and in 2% of the subjects it was perforated 
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• In 58% of the subjects the pre-operative score was easy, in 36% of the cases it was difficult and in 6% of 

the cases it was very difficult 

• In the present study, there  was no significant association was observed between pre operative predictors 

and age.  

• No significant association was seen between pre operative score and gender 

• In cases who are having easy pre operative score, majority had BMI <25, in cases with difficult pre 

operative score 27.7% of the cases had BMI <25, 44.4% of the cases had BMI 25-27.5 and in 27.7% of 

the cases BMI was >27.5  and in cases with very difficult pre operative scores all the cases had BMI >27.5. 

• There was a significant association between pre operative and BMI. In cases as the difficulty was increased 

BMI was higher.  

• There was no significant association between pre operative score and abdominal scar. 

• There was a significant association between pre operative score and palpable bladder. In cases with 

difficult pre operative scores was found to be having significantly higher chances of having a palpable 

bladder. 

• There was a significant association between pre operative score and bladder thickness. In cases with 

difficult pre operative scores was found to be having significantly higher chances of having a thicker 

bladder. 

• There was a significant association between pre operative score and impacted stones. In cases with difficult 

pre operative scores was found to be having significantly higher chances of having a impacted stones in 

the bladder 

• There was no statistically significant association between pre operative score and peri cholecystic edema. 

• There was a significant association between pre operative score and H/O hospital admission with Acute 

Cholecystitis. In cases with history of hospital admission there were significantly higher chances of having 

a difficult pre operative scores  

• Upon univariate analysis of risk factors with pre operative risk score, there was a significant association 

with BMI, palpable gallbaldder, GB wall thickness, impacted gall stones and peri cholecystic collection.   

 

DISCUSSION 

Due to a lot of in conclusive literature the present study titled “Pre-operative predictors of difficult 

laparoscopic cholecystectomy”. Was carried out with an aim to determine preoperatively the factors based 

on clinical and radiological evaluation that can predict the outcome in terms of difficulty in laparoscopic 

cholecystectomy.  

Associations of various factors to pre operative predictors: 

In the present study, there  was no significant association was observed between pre operative predictors 

and age.  

No significant association was seen between pre operative score and gender.  

In cases who are having easy pre operative score, majority had BMI <25, in cases with difficult pre 

operative score 27.7% of the cases had BMI <25, 44.4% of the cases had BMI 25-27.5 and in 27.7% of 

the cases BMI was >27.5  and in cases with very difficult pre operative scores all the cases had BMI >27.5. 

There was a significant association between pre operative and BMI. In cases as the difficulty was increased 

BMI was higher.  

There was no significant association between pre operative score and abdominal scar.There was a 

significant association between pre operative score and palpable bladder. In cases with difficult pre 
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operative scores was found to be having significantly higher chances of having a palpable bladder. 

There was a significant association between pre operative score and bladder thickness. In cases with 

difficult pre operative scores was found to be having significantly higher chances of having a thicker 

bladder There was a significant association between pre operative score and impacted stones. In cases 

with difficult pre operative scores was found to be having significantly higher chances of having a 

impacted stones in the bladder.There was no statistically significant association between pre operative 

score and peri cholecystic edema. There was a significant association between pre operative score and 

H/O hospital admission with Acute Cholecystitis. In cases with history of hospital admission there were 

significantly higher chances of having a difficult pre operative scores .Upon univariate analysis of risk 

factors with pre operative risk score, there was a significant association with BMI, palpable gallbaldder, 

GB wall thickness, impacted gall stones and peri cholecystic collection. The gold standard treatment for 

gallbladder diseases especially for symptomatic cholelithiasis is laparoscopic cholecystectomy. But this 

treatment is not devoid of complications and require caution from the surgeon . The present study was 

aimed to assess the various preoperative predictors  (history/ clinical/ imaging) and develop a scoring 

method for difficult laparoscopic cholecystectomy with a secondary objective of correlating preoperative 

predictive factors with intraoperative difficulty in lap cholecystectomy .This study was carried out to 

understand the pre-operative predictors of difficult laparoscopic cholecystectomy revealed that most of 

them were females (65.3%, n=49) and there is no much difference in the age of presentation. LC being 

the standard in the management of symptomatic GB stones, preoperative determination of the risk of 

conversion is a crucial aspect of planning laparoscopic surgeries. It is crucial to predict difficult LC 

preoperatively so that senior surgeons can be requested to be present during surgery rather than less 

experienced junior surgeons prolonging the surgery which may lead to intraoperative complications; 

therefore, early decision of conversion can be made1. Many studies have attempted to design a scoring 

system to determine difficult LC, but most of them are complex, use a large number of determining factors, 

and they are difficult to use in day to day practice1,2 .In our study, BMI was studied as a sole factor in 

causing difficulty to peritoneal access and it was found highly significant (P<0.001), with strict use of 

open Hasson’s technique of pneumoperitoneum.  

Obesity is known to make access to the peritoneal cavity difficult. This result was concurred by other 

authors who stated that BMI more than 27.5 to BMI more than 30 is a significant risk factor for difficult 

umbilical port entry. Thus, in morbidly obese patients it is more beneficial and less complicating to use 

the Veress needle technique. In this study, difficulty in dissection of adhesion, Calot’s triangle, and GB 

bed dissection were statistically significant in patients with a history of acute attacks, patients with a 

history of ERCP, patients with positive Murphy’s sign on clinical examination, patients with thickened 

GB wall thickness more than 3 mm, and patients with adhesions on first 5-min inspection). Also, Vivek et 

al3 and Ishizaki et al4have reported that a history of previous attacks, post-ERCP status, and 

nonvisualization of GB are associated with significant inflammatory process that causes difficulty in 

dissection of adhesiolysis and the Calot’s triangle.Rizvi et al5 stated that the thickened GB was difficult 

to dissect because it had dense adhesions with the surrounding structures and in Calot’s triangle. 

Chumillas et al6 have reported that to remove a difficult thick-walled inflamed GB using the fundus first 

technique was found to be very useful and helpful to clearly and safely expose the anatomy of the cystic 

duct, cystic artery, and common bile duct. Preoperative endoscopic sphincterotomy has been considered 

to be associated with significant difficulty during LC by several authors7,8.Ranjith et al. 12 in their study 

observed a linear relevance between the time interval of post-ERCP and LC and the difficulty encountered 
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during surgery. Boerma et al9  and Metin et al10  assumed that the reasons for difficulty were due to 

changes in the anatomy and presence of dense adhesions. It has been postulated that repeated passage of 

small gallstones through the cystic duct into the biliary tract, multiple previous ERCPs and contrast 

material injection may cause obstruction, inflammation, or distortion of anatomy at Calot’s triangle. It is 

also a known fact that ERCP and stenting increases the bacterial colonization in the bile, which may be a 

factor that may induce inflammation simulating cholangitis and subsequent scarring of the hepatoduodenal 

ligament, ultimately hindering the dissection of Calot’s triangle11. The change in GB structure is also a 

factor which makes handling difficult. GB tends to become thick walled as a result of fibrosis secondary 

to previous inflammation. The ERCP-trigger off inflammatory reaction in the biliary tree and Calot’s 

triangle may be the cause for scarring and fibrosis of the GB in the long run48.In our study, bile and stone 

spillage were found statistically significantly affected with distended GB and dense adhesion. This may 

be attributed to multiple perforations in GB during dissection. Sarli et al12 reported that when the analysis 

took the experience of the surgeon into account and the various parameters were evaluated with 

multivariate analyses, the surgeon’s experience was the only factor related to GB perforation. It is likely 

that the expert surgeon carries out the LC without procuring lesions of the GB wall, even under conditions 

of great difficulty. This is in agreement with Jones et al13, who have observed that the event is more 

frequent when most laparoscopic cholecystectomies are performed by junior surgical residents.In our 

study, a history of biliary pancreatitis, history of ERCP, and presence of adhesions were statistically 

significant factors affecting the risk of bleeding during dissection. Ranjith et al8 have stated that in cases 

with a history of preoperative ERCP, the bleeding was diffuse making visibility a problem and the 

subsequent fear of inadvertently damaging structures with an attempt to control the bleeding. Liver bed 

bleeding was also higher as the plane of dissection was altered due to adhesions and liver capsule tears. 

Use of a surgical gauze during dissection alleviated much of this difficulty.In the current study, difficult 

extraction of GB was found in cases with a positive history of ERCP, distended GB, GB wall thickness 

more than 3 mm, and cases with dense adhesions on the first 5 min of inspection. Vivek et al3  and 

Gabriel et al14  perceived that difficulty in GB extraction was associated with distended GB and presence 

of multiple stones. A distended GB or the presence of multiple stones cause difficulty in extracting the 

specimen through the small incision, thus leading to the need to aspirate the GB, extend the epigastric 

port, and the increased probability of GB perforation during this procedure. Schrenk et al15 have reported 

in a study of 1300 patients assessing 24 variables for conversion that patients with a history of acute 

cholecystitis within the last 3 weeks were at an increased risk of conversion. GB wall thickness has been 

identified as a risk factor for conversion in several studies. The thickness of GB associated with conversion 

varies from study to study. It was 3 mm in studies by Nachnani and Supe16, Fried et al17 , and Nidoni et 

al18 and 4 mm in a study by Jansen et al19 , but in our study, GB wall thickness was not a significant factor 

for conversion to open. Several other studies have reported oppositely that GB wall thickness was of little 

or no benefit in predicting operative technical difficulty or conversion to an OC20,21 .Ranjith et al7  and 

Le et al15  stated that adhesions is a major risk for conversion to open. While Prabhu et al16  stated that 

biliary pancreatitis is not a risk factor for conversion to open.The de Vries et al17  study showed that a 

significantly higher conversion rate was encountered when LC was performed 2–6 weeks after ERCP, as 

compared with 1 week after ERCP. Reports of LC performed within days after endoscopic sphincterotomy 

show conversion rates as low as those for patients with uncomplicated cholelithiasis. This agrees with our 

study for LC post-ERCP, all of the cases with a history of ERCP in this study were done at 6 weeks post-

ERCP.In our study, the method employed was to develop a scoring system to preoperatively ascertain the 
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difficulty in laparoscopic cholecystectomy based on clinical findings, history, and radiology. The grades 

were given as easy (<5), difficult (5-10) and very difficult (11-15). The scoring system was able to predict 

correctly in70 (93.3%) out of the 75 patients in consideration. Randhawa JS et al18 in 2009 (88-92%, 

easy to difficult) and Dhanke PS19 et al. in 2014 (94.05-100%, easy to difficult) published similar findings. 

Only 5 cases did not correlate with the score due to adhesions. In this study higher BMI (>30), Gall bladder 

thickness >4mm, previous history of hospitalization, female gender, and pericholecystic collection are 

associated with difficult and very difficult grading of score with positive correlation with total score and 

operation time with significant p value. This result is in agreement with study done by Dhanke PS et al20. 

in 2014 who reported that a history of prior hospitalization; high BMI and pericholecystic collection are 

predictors of the difficult laparoscopic cholecystectomy. Prabhu et al14  stated that interval 

cholecystectomy following an attack of acute biliary pancreatitis had prolonged operative time; this was 

attributed to dense adhesions and prolonged time taken for dissection and for braking down these 

adhesions.The current scoring system used in this study is very effective in predicting the difficulty of the 

laparoscopic cholecystectomy with very high sensitivity  

 

CONCLUSION 

• Laparoscopic Cholecystectomy is a minimally invasive surgery. What would look simple might not be 

simple all the time and in that case the consequences can be devastating. Hence there needs to be a way in 

which a difficulty could be anticipated preoperatively. The following conclusions can be drawn from the 

study;  

• Surgeons encounter difficulty when there are dense adhesions in the calot’s triangle, fibrotic and 

contracted GB, acutely inflamed GB, gangrenous gall bladder and cholecystoenteric fistula, etc.  

• Parameters namely female sex, previous episode of cholecystitis, previous upper abdominal surgery, 

sonographically ascertained thick gallbladder wall, age >50 years and preoperative diagnosis of acute 

cholecystitis were found to have a significant effect on the risk of conversion on a statistical analysis.  

• Preoperative prediction of the risk of conversion or difficulty of operation is an important aspect of 

planning laparoscopic surgery. Multiple studies and scoring systems have already been formulated in the 

past few years for pre operative prediction of difficulty.  

• This study combined the pre operative clinical and radiological parameters for better prediction of difficult 

Laparoscopic Cholecystectomy. Thus provides a basis for further studies to validate in this aspect and also 

aids in formulating an efficient scoring system for prediction of difficult Laparoscopic Cholecystectomy 

and reducing the incidence of complications.  
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