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INTRODUCTION 

Gallstone disease is one of the most common problems 

affecting the digestive tract. The prevalence of gallstones 

is related to factors like age, gender, and ethnic 

background. The prevalence of gallstone varies widely 

from place to place. It is estimated that approximately 20 

million people in the United States have gallstones and 

that approximately 1 million new cases of cholelithiasis 

develop each year. In Egypt the prevalence is estimated 

to be around 4% changing incidence in Egypt is mainly 

attributed to westernization of diet, change in 

socioeconomic structure and availability of ultrasound as 

investigation in both rural and urban areas.
1 

The National Institute of Health (NIH) consensus 

development conference in the year 1992 concluded that 

laparoscopic cholecystectomy provides a safe and 
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effective treatment for most patients with symptomatic 

gallstones.
2,3

 

At present, laparoscopic cholecystectomy (LC) is 

considered the treatment of choice for symptomatic 

cholelithiasis. It has many advantages over open 

cholecystectomy in terms of minimal postoperative pain, 

shorter hospital stay, better cosmetics and early recovery. 

As the experience with LC is increasing throughout the 

world, selection criteria have become more liberal. Most 

of the factors like morbid obesity and previous upper 

abdominal surgery which were considered as absolute 

contraindication for attempting LC have no longer 

remained as absolute contraindications. The number of 

contraindications has come down significantly over time. 

Attempts can be made in all cases of gall stone diseases 

with laparoscopic procedure except for patients with 

bleeding diathesis, carcinoma gallbladder and patients not 

fit for general anaesthesia.
3
 

However, of all laparoscopic cholecystectomies, 1-13% 

requires conversion to an open for various reasons.
4
 Thus, 

for surgeons it would be helpful to establish criteria that 

would assess the risk of conversion preoperatively. This 

would be useful for informing patients and a more 

experienced surgical team could be assembled when risk 

for conversion appears significant. Thus this study is 

conducted at our hospital to predict the difficult 

laparoscopic cholecystectomy and conversion using 

various clinical and radiological parameters.
 

METHODS 

The present prospective study was conducted on 100 

patients of both sex having symptomatic cholelithiasis 

and aged between 25 and 70 years (with exclusion of 

patients with acute cholecystitis, empyema of GB, CBD 

stones, jaundice or abnormal liver function tests, 

peritonitis, acute pancreatitis, cholangitis, morbid obesity, 

with pregnancy, portal hypertension, GB carcinoma, 

biliary enteric fistula, and patients who had any 

contraindication to laparoscopic surgery). All patients 

were admitted to the department of general surgery in 

Menoufia University Hospital and Tala General Hospital, 

Egypt, in the period from 1 January 2017 to 30 April 

2019. All patients underwent elective LC by experienced 

laparoscopic surgeons. Ethical approval was taken from 

the concerned institutional committee for the 

commencement of the study. Informed written consent 

was taken from all patients. Data were collected by us 

and our residents. Diagnosis of symptomatic 

cholelithiasis was made based on history, clinical 

examination, laboratory, and radiological investigations. 

The preoperative predictive factors of difficult LC 

(preoperative scoring system by Randhawa and Pujahari) 

included history (age, sex, and history of hospitalization 

for acute cholecystitis), clinical data (BMI= weight 

(kg)/height (m
2
), abdominal scar, and palpable GB) and 

sonographic data (wall thickness of GB, pericholecystic 

collection, and impacted stone).
9
 Moreover, various 

intraoperative parameters were faced while doing LC, 

which were used for categorization and grading of 

difficult level of LC as defined by Randhawa and 

Pujahari.
9
 

The scores were compared in each patient to conclude 

whether preoperative predictive score was a useful 

method or not for prediction of intraoperative outcome. 

The operation was done by using CO2 gas for 

pneumoperitoneum with 12 mmHg pressure. Two 10 mm 

and two 5 mm ports were used. The time of operation 

was calculated from the first port site insertion till last 

port site closure. 

Statistical analysis 

The collected data were organized, tabulated and 

statistically analyzed using SPSS software (Statistical 

Package for the Social Sciences, version 21, SPSS Inc. 

USA). Data were described using mean and standard 

deviation (SD) and frequencies according to the type of 

the data (quantitative or categorical respectively). Chi-

square and fisher exact test were used for comparison of 

qualitative variables. We used one way ANOVA test to 

compare between means of categorical and numerical 

data. Significance level (p value) was adopted, i.e. p<0.05 

for interpretation of results of tests of significance. 

RESULTS 

A total of 100 patients were included in this study; the 

majority of them were females [n=73 (73%)]. The patient 

characteristics are presented in Table 1. 

Table 1: Relation of demographics characteristics of 

the patients and the difficulty of laparoscopic 

cholystectomy. 

Characteristics 
Mean±SD/ 

Frequency 
P value 

Age 48.2±12.5 0.01 

Sex   

Female 73 (73%) 
0.03 

Male 27 (27%) 

BMI 29.9±5.3 0.02 

History of previous 

hospitalization 
16 (16%) 0.003 

History of abdominal 

surgery 
14 (14%) 0.09 

Palpable GB 6 (6%) 0.03 

In our study, the mean age was 48.2±12.5 years (range: 

25–70 years). Most patients were in the age group of 41–

50 years followed by age group of 31–40. Of 100 

patients, 73 were female and 27 were male patients, with 

female to male ratio of 3.25:1. Regarding obesity, mean 

BMI was 29.9±5.3. 
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Table 2: Relation between ultrasonographic features 

and difficulty of LC. 

Ultrasonographic features 
Mean±SD/ 

Frequency 
P value 

Thickned wall 45 (45%) 0.01 

Number of stone   

Single 26 (26%) 
0.07 

Multiple 74 (74%) 

Size of stone 9.9±6.3 0.09 

Pericholycystic collection 23 (23%) 0.03 

Table 3: Relation between intraoperative parameters 

and difficulty of LC. 

Parameters 
Mean±SD/ 

Frequency 
P value 

Operative time 45.5±18.8 0.011 

Intraoperative bleeding 1 (1%) 0.12 

Dense adhesions 20 (20%) 0.04 

Conversion to open 4 (4%) 0.035 

Regarding ultrasonography findings, 74 patients had 

multiple stones, whereas 26 patients had solitary stone; 

moreover, 12 patients had impacted stone with difficult 

extraction, 25 patients had wall thickness greater than or 

equal to 4mm, and pericholecystic collection was present 

in 19 patients. Moreover, mean size of stone was 9.9±6.3 

mm. Regarding intraoperative parameters, mean of 

intraoperative time 45.9±18.8 minutes. 

On preoperative evaluation, the number of cases were 

difficult/very difficult were 16 (16%) patients, and 84 

(84%) of them were easy on surgery.  

Four (4%) patients were converted to open 

cholecystectomy from 16 (16%) patients found to be 

difficult/very difficult on preoperative evaluation. So in 

our study, there were 4 (4%) conversions, all of them 

were male. These conversions were owing to dense 

adhesions at Calot’s triangle (one cases), Mirrizi’s 

syndrome (one cases), and uncontrolled bleeding (two 

cases). 

Regarding both univariate and multivariate analyses of 

preoperative outcome with risk factors,previous history 

of hospitalization for acute cholecystitis and wall 

thickness were found to be statistically significant in 

predicting difficult LC, whereas other factors such as age, 

male gender, BMI greater than 29.5, palpable GB, and 

impacted stone were found to be statistically significant 

in univariate analysis in predicting difficult LC. 

Regarding both univariate and multivariate analyses of 

intraoperative outcome with risk factors, previous history 

of hospitalization and wall thickness were found to be 

statistically significant in predicting difficult LC, whereas 

other factors such as age, sex, palpable GB, and impacted 

stone were found to be statistically significant in 

univariate analysis in predicting difficult LC. 

DISCUSSION 

Laparoscopic cholystectomy, which is the treatment of 

choice for symptomatic gallstones, can be difficult in 

distorted anatomy owing todense adhesions in Calot’s 

triangle, empyema of GB, contracted GB, Mirrizi’s 

syndrome, previous upper abdominal operations, and 

acute cholecystitis.
10

 

Old age (age: >50 years) has been found to be a 

significant risk factor for difficult LC in many studies.
11

 

Age is a risk factor for difficult GB surgery.
12

 In our 

study, we found significant correlation between age 

greater than 50 years and the difficult level of surgery in 

univariate analysis in intraoperative outcomes (p=0.01). 

In studies done worldwide, male sex has been described 

to be associated with difficult LC.
13

 Conversion rate and 

significantly higher mortality have been reported in male 

sex.
14

 In the present study, there were 73 female and 27 

male patients. Of 27 males, 12 patients (44.4%) of them 

turned out to have a difficult procedure, four (14.8%) of 

them were converted to open. So we found significant 

correlation between male sex and the difficult level of 

surgery in univariate analysis in intraoperative outcome 

(p=0.03). 

The patients who require hospitalization for repeated 

attacks of acute cholecystitis carry more chances of 

difficult LC and conversion, probably owing to dense 

adhesions at Calot’s triangle and GB fossa
14

. In this 

study, it was found to be statistically significant for 

prediction of difficult LC in both univariate and 

multivariate analyses in intraoperative outcomes with risk 

factors (p=0.001; and (p=0.003, respectively). 

Regarding obesity, laparoscopic surgery is difficult 

owing to various factors, such as port placement in obese 

patients takes longer time owing to the thick abdominal 

wall, dissection at the Calot’s triangle is also technically 

difficult owing to the obscure anatomy because of 

excessive intraperitoneal fat, and there is difficulty in the 

manipulation of instruments through an excessively thick 

abdominal wall.
15

 In our study, BMI greater than 30 was 

found to be a significant factor for prediction of difficult 

LC only in univariate analysis in preoperative outcome 

with risk factors (p=0.02). 

Supra and infraumbilical scar, indication of previous 

abdominal operations, may lead to adhesions present 

between viscera or omentum and abdominal wall. There 

may be chances of injury to these structures during 

insertion of first port, and the risk of conversion was 

reported to be higher.
16

 In the present study, abdominal 

scar was found to be statistically insignificant in both 

univariate and multivariate analyses of preoperative and 

intraoperative outcomes with risk factor. 
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Palpable GB was found to be predictor of difficult LC, 

clinically palpable GB may be due to distended GB, 

mucocele of GB, thick-walled or owing to adhesions 

between the GB and the omentum.
10

 In our study, six 

patients had palpable GB, all of them had a difficult 

procedure after surgery. Palpable GB was found to be 

statistically significant in univariate analysis of 

intraoperative outcomes with risk factor (p=0.03). 

Increased thickness of GB wall is associated with 

difficult dissection of the GB from its bed; thick GB wall 

may make grasping and manipulation of GB difficult, and 

this also makes the dissection at Calot’s triangle and the 

GB bed to be difficult and limits the extent of anatomical 

definition.
17

 In our study, we observed significant 

correlation between the GB wall thickness and the 

difficulty level of surgery in both univariate and 

multivariate analyses of preoperative and intraoperative 

outcomes with risk factor (p=0.007 and 0.02, and 

p=0.001 and 0.02, respectively). Pericholecystic 

collection was found to be a predictor of difficult LC.
18

 

Other studies found that pericholecystic collection was 

found to be insignificant factor in the difficulty level of 

LC.
9
 In our study, we found no significant correlation 

between pericholecystic collection and the difficulty level 

of surgery in both univariate and multivariate analyses of 

preoperative and intraoperative outcomes. 

Impacted stone at the neck of GB poses some technical 

problems in LC, because of distension of GB, with thick 

GB wall. It is difficult to grasp the GB neck to allow 

adequate retraction to perform dissection at Calot’s 

triangle
8
. In this study, impacted stone at the neck of GB 

was found to be statistically significant in univariate 

analysis of preoperative and intraoperative outcomes with 

risk factor (p=0.01 and 0.003, respectively). 

Conversion rate reported in literature was between 7 and 

35%.
19

 Other researchers reported that, difficult cases are 

associated with a conversion rate of 25% [20]. In our 

study, the conversion rate was 4%, because of dense 

adhesions at Calot’s triangle (one case=1%), Mirrizi’s 

syndrome (one case=1%), and uncontrolled bleeding (two 

cases=2%). Overall, all of them were male. 

CONCLUSION 

Previous history of hospitalization for acute cholecystitis 

and wall thickness of GB (in both univariate and 

multivariate analysis), along with age, sex, BMI greater 

than 30, palpable GB, and impacted stone (in univariate 

analysis) were found to be statistically significant to 

predict difficult LC. However, there was no significant 

correlation between abdominal scar and pericholecystic 

collection with the difficulty level of surgery. We 

concluded that the preoperative scoring system is 

statistically and clinically a good test for predicting the 

operative outcome in LC. 
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