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ABSTRACT 

BACKGROUND 

Preoperative difficulty estimation helps deciding whether to proceed with a minimally invasive approach, perform an open 
procedure or make a referral to a more experienced surgeon. Laparoscopic cholecystectomy outcome is particularly affected by the 
presence and severity of inflammation, age, male sex, etc. 
 

To determine the preoperative predictive factors for difficult laparoscopic cholecystectomy. 
 

MATERIAL AND METHODS  

A total of 100 patients were enrolled to this study. Clinical examination, laboratory data and ultrasound study was performed for 

all patients. 

 

CONCLUSION  

Preoperative prediction of risk factors of difficult laparoscopic cholecystectomy is an important point for operative planning and 

the high risk patients may be informed accordingly. 
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INTRODUCTION  

Laparoscopic Cholecystectomy (LC) has become the gold 

standard in the treatment of symptomatic gall stones.1 LC has 

replaced open cholecystectomy as the therapeutic modality in 

the treatment of Cholelithiasis.1 Decreased postoperative pain, 

earlier oral intake, shorter hospital stay, early resumption of 

normal activity and improved cosmesis have been well 

recognised after LC.2 A significant reduction in the incidence of 

wound complications and postoperative ileus has been 

documented in patients undergoing LC.3 It is important to 

realise that the need for conversion to laparotomy is neither a 

failure nor a complication, but an attempt to avoid 

complication and ensure patient safety.4 Prediction of a 

difficult Laparoscopic cholecystectomy would allow the 

surgeon to discuss the likelihood of conversion with the 

patient and prepare him/her psychologically.4,5 Another 

benefit would be to allow more efficient scheduling of the 

operating lists and ensuring the availability of a more 

experienced laparoscopic surgeon for the procedure.4 Our 

study is based on the assumption that difficult laparoscopic 

cholecystectomy can be predicted and our study has been 

designed to identify the associated preoperative predictors. 

Financial or Other, Competing Interest: None. 
Submission 04-08-2016, Peer Review 30-08-2016,  
Acceptance 06-09-2016, Published 12-09-2016. 
Corresponding Author:  
Dr. Mukul Singh, 
Room No. 56, Senior Resident Hostel,  
Govt. Medical College,  
Haldwani, Nainital, Uttarakhand. 
E-mail: singhmukul3911@gmail.com 
DOI: 10.14260/jemds/2016/1229 

 

METHODOLOGY  

This was a prospective study conducted in Department of 

Surgery, Dr. Susheela Tiwari, Government Medical College and 

Associated Government Hospital, Rampur Road, Haldwani, 

Dist., Nainital, Uttarakhand, from Nov. 2013 to Sept. 2015. The 

patients who underwent laparoscopic cholecystectomy were 

included in this study. Total number of patients is 100 and 

includes both admitted either as routine or emergency cases. 

 

The Following were the Exclusion Criteria 

Exclusion Criteria 

 The patients who were taken for open cholecystectomy 
directly. 

 Severe restrictive pulmonary disease (These patients 
cannot tolerate CO2 pneumoperitoneum). 

 Suspected gall bladder malignancy. 
 Patients unfit for general anaesthesia. 
 Patients not giving informed written consent. 

 

The selected patients were then told about the procedure 

and written informed consent was taken. Patients were also 

informed about the possibility of conversion to open 

cholecystectomy. In this study, we have taken preoperative 

predictors of difficult laparoscopic cholecystectomy. 

Preoperative predictors were further divided into clinical, 

biochemical and ultrasonographic predictors. 

 

PREOPERATIVE FACTORS 

Clinical Factors 

1. Age. 
2. Sex. 
3. Duration of pain. 
4. Recurrent biliary colic. 
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5. History of jaundice. 

6. History of pancreatitis. 

7. Previous history of upper abdominal surgery. 

8. Gall bladder lump. 

9. H/O comorbid conditions like diabetes, hypertension. 

 

Biochemical Factors 

1. Direct bilirubin > 0.4 mg/dL (normal lab range 0.1 – 0.4 
mg/dL). 

2. Alkaline phosphatase > 306 U/L (normal lab range 65-306 
U/L). 

3. Total Leukocyte Count > 11000 /cumm (normal lab range 
4000-11000/cumm). 
 

Ultrasonographic Factors 

1. Gall bladder wall thickening > 4 mm/Oedema of Gall 

bladder wall. 

2. Pericholecystic fluid. 

3. Contracted Gall bladder. 

4. Single/multiple gall stones/location of stones (neck, 

fundus of gall bladder). 

5. Common bile duct diameter/evaluation of cystic duct. 

6. Common bile duct stones. 

7. Existing comorbid conditions detected on ultrasonography 

like pancreatitis, cholangitis. 

8. Complications like mucocele /emphysematous 

/gangrenous /fistulous gall bladder. 

9. Liver cirrhosis.  

 

OBSERVATIONS AND RESULT  

The findings of pre-operative clinical, biochemical and 

ultrasonographic factors of all patients were correlated with 

total duration of surgery and intraoperative difficulties 

encountered during laparoscopic cholecystectomy to find out 

the predictors of difficult laparoscopic cholecystectomy. 

Age Group (Years) Total Number Percentage % 

<20 4 4% 

21-30 14 14% 

31-40 20 20% 

41-50 30 30% 

51-60 18 18% 

>60 14 14% 

Total 100 100% 

Table 1: Age Distribution 
 

Out of 100 patients, 21 (21%) were Males and 79 (79%) 

were Females. 

 

 
 

Fig. 1: Age Distribution 

Clinical Factors 
Total No. of 

Patients 
Percentage 

% 

H/O jaundice 5 5% 

H/O biliary pancreatitis 6 6% 

Pain <3 days 3 3% 

Pain 3-7 days 64 64% 

Pain >7 days 33 33% 

Previous upper 
abdominal surgery 

2 2% 

Recurrent colic 80 80% 

Gallbladder lump 8 8% 

Table 2: Distribution of Clinical Factors 

 

Most frequent clinical presentation was recurrent colic (80 

cases), H/O jaundice was present in 5 cases, whereas h/o 

biliary pancreatitis was present in 6 cases; 3 patients 

presented with h/o pain for less than 3 days. GB lump was 

palpable in 8 cases; 2 patients had h/o upper abdominal 

surgery in past. 

 

 
 

Fig. 2: Distribution of Clinical Factors 

 

Biochemical 
Factors 

Total No. of 
Patients 

Percentage 
% 

Direct bilirubin >0.4 
mg% 

11 11% 

ALP >306 IU/L 24 24% 

TLC > 11000 4 4% 

Table 3: Distribution of Biochemical Factors 

 

 Analysis of biochemical factors in patients undergoing 

laparoscopic cholecystectomy showed that Direct 

bilirubin >0.4 mg% was seen in 11 (11%) cases. 

 In 24 (24%) patients, Alkaline Phosphatase was >306 

IU/L. 

 4 (4%) patients had TLC >11,000. 

 

 
 

Fig. 3: Distribution of Biochemical Factors 
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Ultrasonographic 
Factors 

Total No. of 
Patients 

Percentage 
% 

Single calculus 20 20% 

Multiple calculus 80 80% 

CBD dilated (≥ 6 mm) 17 17% 

CBD stone 4 4% 

GB wall thickness >4 
mm 

22 22% 

Pericholecystic fluid 4 4% 

Contracted GB 7 7% 

Distended GB 47 47% 

Liver cirrhosis 4 4% 

Mucocele GB 12 12% 

Empyema GB 2 2% 

Gangrenous GB 1 1% 

Table 4: Distribution of Ultrasonographic Factors 
 

 Analysis of ultrasonographic factors showed that most 
frequent finding was multiple calculi 80 (80%) cases. 

 Next most common finding on ultrasonography was 
distended GB 47 (47%) cases. 

 Patients with Gallbladder wall thickness > 4 mm were 22 
cases (22%). 

 

 
 

Fig. 4: Distribution of Ultrasonographic Factors 

 

 Analysis of ultrasonographic factors showed that most 

frequent finding was multiple calculi 80 (80%) cases. 

 Next most common finding on ultrasonography was 

distended GB 47 (47%) cases. 

 Patients with Gallbladder wall thickness > 4 mm were 22 

cases (22%). 

 Patients with Pericholecystic fluid 4 (4%) cases, 

Contracted gallbladder 7 (7%) cases and Liver cirrhosis 4 

(4%) cases. 

 

Time (min) Total No. Male Female 

<30 0 0 0 

31-60 73 9 64 

61-90 4 0 4 

91-120 20 10 10 

>120 3 2 1 

Conversion 5 4 1 

Table 5: Distribution of Total Duration of Surgery 
 

 The above table shows that 77 cases were completed 

within 90 minutes, out of which 68 were females and 9 

were males; 3 cases took more than 2 hours, out of which 

2 cases were males and 1 case was female. 

 

 
 

Fig. 5: Distribution of Total Duration of Surgery 

 

 

 

Clinical Factors 
Total Number of 

Patients 

Laparoscopic 
Cholecystectomy 

Laparoscopic 
Cholecystectomy 

Difficult Easy Difficult % Easy % 

Age >60 yrs. 14 7 7 50.00 50.00 

Male 21 11 10 52.38 47.62 

Female 79 15 64 18.99 81.01 

H/O jaundice 5 3 2 60.00 40.00 

H/O biliary pancreatitis 6 3 3 50.00 50.00 

Pain <3 days 3 1 2 33.33 66.67 

Pain 3-7 days 64 17 47 26.56 73.44 

Pain >7 days 33 7 26 21.21 78.79 

Previous upper abdominal 
surgery 

2 2 0 100.00 0.00 

Recurrent colic 80 21 59 26.25 73.75 

Gallbladder lump 8 3 5 37.50 62.50 

Table 6: Difficult Assessment in Relation to Clinical Factors 
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Laparoscopic cholecystectomy was difficult in 21 cases 

(25.90%) with recurrent colic, 12 cases (15.19%) of 

laparoscopic cholecystectomy was difficult in female patients; 

whereas in male patients in 61.90% of cases laparoscopic 

cholecystectomy was difficult. 

 

 
 

Fig. 6: Difficult Assessment in  

Relation to Clinical Factors 
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Direct bilirubin >0.4 

mg% 

11 8 3 72.7 27.3 

ALP > 306 IU/L 24 10 14 41.7 58.3 

TLC > 11000 4 4 0 100 0 

Table 7: Difficulty Assessment in Relation 

 to Biochemical Factors 

 

Out of 11 cases with direct bilirubin > 0.4 mg% 8 cases 

(72.70%) of laparoscopic cholecystectomy was difficult; in 24 

patients Alkaline Phosphatase was > 306 IU/L, in them 10 

cases (41.70%) of laparoscopic cholecystectomy were 

difficult, 4 patients had TLC > 11000 and in all of them 

laparoscopic cholecystectomy was difficult. 

 

 
 

Fig. 7: Difficult Assessment in Relation  

to Biochemical Factors 
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Difficult 
% 

Easy
% 

Difficult
% 

Easy
% 

Single 
 calculus 

20 3 17 14.29 80.95 

Multiple 
calculus 

80 22 58 27.85 73.42 

CBD dilated  
(≥ 6 mm) 

17 11 6 64.71 35.29 

CBD stone 4 4 0 100.00 0.00 

GB wall 
thickness 

22 18 4 81.82 18.18 

Pericholecy
stic fluid 

4 4 0 100.00 0.00 

Contracted 
GB 

7 7 0 100.00 0.00 

Distended 
GB 

47 15 32 31.91 68.09 

Liver 
cirrhosis 

4 4 0 100.00 0.00 

Mucocele 12 6 6 50.00 50.00 

Empyema 2 2 0 100.00 0.00 

Gangrenous 1 1 0 100.00 0.00 

Table 8: Difficult Assessment in Relation to 
Ultrasonographic Factors 

 

 Out of 80 cases with multiple calculi on ultrasonography, 
22 cases (27.5%) of laparoscopic cholecystectomy was 
difficult, 15 (31.9%) cases with distended GB out of 47 
cases of laparoscopic cholecystectomy were difficult. 

 In patients with gallbladder wall thickness > 4 mm (22 
cases), 77.3% (17 cases) of laparoscopic cholecystectomy 
were difficult. 

 In patients with Pericholecystic fluid (4 cases), contracted 
gallbladder (7 cases) and Liver cirrhosis (4 cases), all 
laparoscopic cholecystectomies were difficult. 

 

 
Fig. 8: Difficult Assessment in Relation to  

Ultrasonographic Factors 
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Clinical Factors 
P 

Value 
Factors 

Significant 

Age > 60 yrs. 0.67 NS 

Male 0.003 * 

H/O jaundice 0.71 NS 

H/O biliary pancreatitis 0.42 NS 

Pain < 3 days 0.000 * 

Previous upper abdominal 
surgery 

0.003 * 

Recurrent colic 0.79 NS 

Table 9: Statistical Analysis of Clinical Factors 
 

NS = Non-Significant, * = Significant 

 

Biochemical Factors 
P 

Value 
Factors 

Significant 

Direct bilirubin > 0.4 
mg% 

0.001 * 

ALP > 306 IU/L 0.53 NS 

TLC > 11000 0.37 NS 

Table 10: Statistical Analysis of Biochemical Factors 
 

NS = Non-Significant, * = Significant 

 

Ultrasonographic 
Factors 

P 
Value 

Factors 
Significant 

Single calculus 0.097 NS 

Multiple calculus 0.002 * 

CBD dilated (≥ 6 mm) 0.011 * 

CBD stone 0.76 NS 

GB wall thickness 0.001 * 

Pericholecystic fluid 0.34 NS 

Contracted GB 0.42 NS 

Distended GB 0.018 * 

Liver cirrhosis 0.62 NS 

Table 11: Statistical Analysis of  
Ultrasonographic Factors 

 

NS = Non-significant, * = Significant 

 

DISCUSSION 

This study was done to find out the predictors of difficult 

laparoscopic cholecystectomy by analysis of pre-operative 

clinical, biochemical and ultrasonographic factors. The 

statistically significant factors in our study, which can predict 

difficult laparoscopic cholecystectomy were: 

a. Gallbladder wall thickness > 4 mm (n=22; p value=0.001) 

b. Pain < 3 days (n=3; p value=0.000) 

c. Dilated CBD (n=17; p value=0.011) 

d. Distended GB (n=47; p value=0.018) 

e. Male gender (n=21; p value=0.003) 

f. History of previous upper abdominal surgery (n=2; p 

value=0.003) 

g. Direct bilirubin > 0.4 mg% (n=11; p value=0.001) 

h. Multiple stones in GB (n=80; p value=0.002) 

 

Gallbladder Wall Thickness 
In our study gallbladder wall thickness > 4 mm was seen in 22 
patients, out of which 18 laparoscopic cholecystectomies were 
difficult. So, it is statistically highly significant predictor for 
difficult laparoscopic cholecystectomy (p value=0.001). 
Fried et al reported that thickened gallbladder wall was 
significant predictor of conversion of Laparoscopic to open 
cholecystectomy.(6) 

Acute Cholecystitis 

According to Rattner DW et al, the changes that occur with 

acute cholecystitis are oedema, hypervascularity, venous 

engorgement and gallbladder distention. Within 72 hours of 

symptoms the tissue planes are oedematous and inflamed, but 

are easier to dissect, having no adhesions at all. But after 72 

hours, the tissue becomes more friable and becomes 

dangerous and risky to dissect.(7) 

In our study also 4 patients presented with acute 

cholecystitis and in all of them laparoscopic cholecystectomy 

was difficult. This may be because all of them presented after 

72 hours of onset of symptoms; 2 patients had empyema of 

gallbladder, but both of them were completed successfully 

with laparoscopic cholecystectomy. 

 

Male Gender 

In our study out of 21 male patients, 11 had difficult 

laparoscopic cholecystectomy. It is statistically significant 

predictor for difficult laparoscopic cholecystectomy (p 

value=0.003). 

Nachnani J in his study also reported that male gender was 

a significant predictor for difficult laparoscopic 

cholecystectomy.(8) 

Fried et al reported that male gender was a significant 

predictor of conversion of Laparoscopic cholecystectomy to 

open cholecystectomy.(6) 

 

Previous Upper Abdominal Surgery 

In our study, h/o previous upper abdominal surgery was 

present in 2 cases and both turned out to be difficult. It is 

statistically significant predictor for difficult laparoscopic 

cholecystectomy (p value=0.003). 

The published prospective study by Nachnani J reported 

that past history of upper abdominal surgery is a significant 

clinical predictor of difficult laparoscopic cholecystectomy.(8) 

 

Direct Bilirubin > 0.4 mg% 

In our study, we observed that Direct bilirubin > 0.4 mg% is 

statistically significant factor for prediction of difficult 

laparoscopic cholecystectomy. Direct bilirubin was raised in 

11 patients, out of which laparoscopic cholecystectomy turned 

out to be difficult in 8 patients (p value=0.001). Del Pin CA et 

al published a study of the relationship of pathology and 

operative time and outcome of laparoscopic cholecystectomy 

in both acute and chronic cholecystitis cases, which concluded 

that abnormal liver function tests are associated with longer 

operative time.(9) 

 

Multiple Gallbladder Calculi 

In our study also multiple GB calculi (p value=0.002) is 

statistically significant predictor for difficult laparoscopic 

cholecystectomy. Among 80 patients who were having 

multiple calculi, 22 cases turned out to be difficult. 

According to Y. K. S. Vishwanath, retrieval of gall bladder 

through the port site opening is technically difficult and 

challenging when it is packed with multiple calculi.(10) 

 

Distended Gallbladder 

In our study among 47 patients who were having distended 

gall bladder, 15 cases turned out to be difficult which is 

statistically significant (p value=0.018). 
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Daradekh S also concluded that gallbladder size was a 

significant predictor of the variation in overall difficulty 

score.(11) 

 

Age > 60 Years 

In our study, total number of patients with age > 60 years were 

14 and 7 cases turned out to be difficult. Although, it is 

statistically insignificant (p value=0.67) factor for predicting 

difficult laparoscopic cholecystectomy, but we encountered 

problems during dissection in Calot’s triangle in 6 patients and 

omental and duodenal adhesions to gall bladder was present 

in 4 patients. Gallbladder wall was also thickened in 4 cases. 

Ammori B J et al reported age older than 55 years as a 

predictor of extended operation time (more than 90 minutes). 

Fried et al reported that increasing age was a significant 

predictor of conversion of Laparoscopic cholecystectomy to 

open cholecystectomy.(6) 

 

H/O Jaundice 

In our study, h/o jaundice is an insignificant (p value=0.71) 

predictor for difficult laparoscopic cholecystectomy. The study 

by Del Pin CA et al concluded that abnormal liver function tests 

are associated with longer operative time.(9) 

 

Recurrent Biliary Colic 

Recurrent biliary colic (n=80; p value=0.79) is statistically 

insignificant factors in our study. 

 

Gallstone (Biliary) Pancreatitis 

In our study, h/o gallstone pancreatitis was present in 6 cases 

only 2 surgeries were difficult amongst them. It is statistically 

insignificant factor to predict difficult laparoscopic 

cholecystectomy (p value=0.42). 

According to Nachnani J et al, history of biliary pancreatitis 

is a significant predictor for difficult laparoscopic 

cholecystectomy.(8) 

 

Serum Alkaline Phosphatase > 306 IU/L 

In our study, we observed that serum alkaline phosphatase > 

306 IU/L was present in 24 cases and only 10 cases were 

difficult. It is statistically insignificant factor for prediction of 

difficult laparoscopic cholecystectomy (p value=0.53). 

Rattner et al concluded that raised serum alkaline 

phosphatase was associated with severe inflammation and 

failure of laparoscopic cholecystectomy. The significant 

parameter identified was elevated alkaline phosphatase 

level.(7) 

 

TLC > 11, 000 cu/mm 

In our study we observed that TLC > 11,000 cu/mm was 

present in 4 cases and all of them turned out to be difficult, yet 

it is statistically insignificant factor for prediction of difficult 

laparoscopic cholecystectomy (p value=0.37). 

A study conducted by Rattner et al to determine the 

preoperative factors that correlate with successful completion 

of a laparoscopic cholecystectomy in patients with acute 

cholecystitis, which showed that the clinical parameters with 

severe inflammation were significantly associated with failure 

of laparoscopic procedure. The significant parameter 

identified was leucocytosis.(7) 

 

Pericholecystic Fluid 

In our study, pericholecystic fluid on sonography was seen in 

4 patients and in all of them laparoscopic cholecystectomy was 

difficult, yet it is statistically insignificant factor in predicting 

difficult laparoscopic cholecystectomy (p value=0.34). 

Hans–Peter Dinkel et al reported that on sonography 

pericholecystic fluid is a most specific indicator of technical 

difficulties during laparoscopic cholecystectomy.(12) 

 

Contracted Gallbladder 

In our study, we observed that laparoscopic cholecystectomy 

was difficult in all 7 patients with contracted gallbladder. 

Though statistically insignificant may be because of small 

number of cases, contracted gallbladder with thick-walled 

gallbladder is a strong predictor of difficult laparoscopic 

cholecystectomy (p value 0.001). 

Lal P et al reported that contracted gallbladder on 

ultrasonography was a predictor of difficult laparoscopic 

cholecystectomy.(13) 

 

Liver Cirrhosis 

In our study liver cirrhosis was present in 4 cases and all of 

them were difficult laparoscopic cholecystectomies, yet it is 

statistically insignificant (p value=0.62) factor for predicting 

difficult laparoscopic cholecystectomy. 

Zakro et al published a study of 24 liver cirrhotic patients 

who underwent laparoscopic cholecystectomy. The index of 

conversion was 4.16% (1/24) and mortality rate 0. The mean 

length of hospital stay was 2.9 days. The study concluded that 

use of laparoscopic cholecystectomy for gallstone disease is 

proposed in patients with liver cirrhosis as the first choice 

operative method for treatment.(14) 

 

Dilated Common Bile Duct and Common Bile Duct Stones 

In our study, dilated common bile duct > 6 mm is statistically 

significant predictor for difficult laparoscopic 

cholecystectomy (p value=0.011). Common bile duct was 

dilated in 17 patients, out of which 11 cases turned out to be 

difficult. Presence of common bile duct stones is statistically 

insignificant predictor of laparoscopic cholecystectomy (n=4, 

p value=0.76). Jansen S concluded that common bile duct 

diameter wider than 6 mm was found to increase significantly 

the risk of conversion of laparoscopic to open 

cholecystectomy.(15) 

 

CONCLUSION 

From the study we conclude that clinical, biochemical and 

ultrasonographic parameters collectively can help to predict 

difficult laparoscopic cholecystectomy in majority of the cases. 

These predictors can help the surgeon to get an idea of 

potential difficulty that he can face in that particular patient. 

On the basis of predictors, one can plan whether surgical 

laparoscopic trainee should do a particular case in learning 

phase or not. 

On the basis of these predictors we can also know the 

approximate total time taken for surgery, so that operation 

theatre timings can be better planned in major institutions 

where time factor is very important. The best way to avoid 

complication is to anticipate it beforehand and take 

precautions accordingly. This will help the surgeon to select 

patients for laparoscopic cholecystectomy. 
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