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ABSTRACT

Gallstones are present in 10 to 15% of general population and asymptomatic in more than 80% cases. Laparoscopic cholecystec-
tomy is a gold standard treatment for cholelithiasis. The rate of conversion from laparoscopic cholecystectomy to open is about 
1-13%. Predicting the difficulty of laparoscopic cholecystectomy is essential to optimize patient outcomes. The levels of 
difficulties during laparoscopic cholecystectomy can be predicated based on certain preoperative clinical, laboratory or radiolog-
ical parameters. The main aim of the study was to find out the pre-operative predictive factors for difficult laparoscopic 
cholecystectomy at a tertiary care centre.

INTRODUCTION

This was an observational cross-sectional study that included sixty nine patients who underwent elective laparoscopic cholecys-
tectomy in UCMS. Preoperative predictive parameters such as age, gender, BMI, previous abdominal surgery, gallbladder 
condition, and ultrasound findings were assessed. A scoring system developed by Randhawa and Pujahari was used to predict 
difficulty in laparoscopic cholecystectomy, and intraoperative criteria were used to categorize cases as easy or difficult.

MATERIAL AND METHODS

History of acute cholecystitis (p=0.026), previous abdominal scar (p=0.024), thick gallbladder wall (p=0.012), impacted stone 
(p=0.057), pericholecystic fluid collection (p<0.001) and increased BMI were considered as the significant factors that predict 
difficult laparoscopic cholecystectomy. Sensitivity and specificity for easy - difficult cut off of the scoring method were 75.6% 
and 67.16%, respectively, with the area under the ROC curve being 0.524.

RESULTS

The difficult laparoscopic cholecystectomy and conversion to open surgery can be predicted preoperatively based on preopera-
tive scoring system.

CONCLUSION

Cholecystitis, laparoscopic cholecystectomy, open surgery, predictive factors 
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Cholelithiasis, a recurring chronic hepatobiliary condition, 
results from abnormal cholesterol, bile acid, and bilirubin 
metabolism.1 Typical symptoms include upper-right 
quadrant pain exacerbated by fatty foods.2 In Nepal, it's a 
significant cause of hospital admissions, ranking 10th in 
prevalence.3 Laparoscopic cholecystectomy (LC) is the 
standard treatment, although 1-13% may require conversion 
to open surgery.4 LC offers benefits like reduced pain, 
quicker recovery, and shorter hospital stays.5

Various factors impact the complexity of LC, such as age, 
gender, obesity, prior cholecystitis, previous surgeries, and 
ultrasound findings. Surgeon experience also influences 
complication likelihood and the need for conversion.6

Evaluating the procedure's difficulty is crucial for surgeon 
preparation, ensuring a competent team, and informing 
patients about potential challenges7. This study aimed to 
identify pre-operative predictive factors for difficult laparo-
scopic cholecystectomy. The pre-op maximum score is 9. Scoring 5-9 were consid-

ered as difficult laparoscopic cholecystectomy. 

In addition to the above scoring system, presence of at least 
one of the following intraoperative findings i.e time taken for 
the operation is more than or equal to 60 minutes (Time 
taken was noted from first port site incision till last port 
closure), bile/stone spillage, injury to the duct/artery, conver-
sion to open cholecystectomy was considered as difficult 
LC.

Statistical analysis of data was carried out using SPSS 
version 23. Categorical variables were expressed as frequen-
cy and percentage and numerical data were expressed as 
Mean±Standard Deviation. Chi-square test was used to find 
an association between dependent and independent 
variables. P value <0.05 is considered as a statistically signifi-
cant.

This was an observational cross-sectional study conducted 
among sixty nine patients, who underwent laparoscopic 
cholecystectomy on the elective basis at the department of 
surgery of UCMS-TH, Nepal from April 2023 to September 
2023. The study was carried out with ethical clearance from 
Institutional review committee of UCMS-TH with reference 
number UCMS/IRC/005/23.

The convenience sampling was used. We included only those 
patients who were planned for elective LC and has given 
written informed consent and excluded patients with acute 
calculus cholecystitis, empyema of gall bladder, obstructive 
jaundice, and common bile duct stone.

The patients confirmed by USG examination were evaluated 
for LC with different factors like age, sex, history of previous 
abdominal surgery and acute calculus cholecystitis, BMI and 
sonographic findings (wall thickness, peri-cholecystic collec-
tion and impacted stone). Routine hematological and biochem-
ical investigations were done including LFT. These pre-opera-
tive predictive parameters were considered in the study in 
order to stratify the risk factors in evaluation of the procedure 
using a scoring system. A scoring system was developed 
which was a modification of scoring system proposed by 
Randhawa and Pujahari8 which included history, clinical and 
sonography findings, as shown in Table 1.

INTRODUCTION

MATERIAL AND METHODS
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There were 69 cases with 59 (85.5%) females and 10 
(14.5%) males. The age ranged from 20 years to 78 years 
with mean age 47.23 ± 15.85. Majority of the patients were 
in the age group of 41-50 years of age. 50.7 % patients were 
under 50 years and 49.3% were above 50 years.

Out of 69 cases, 59 (85.5%) were females and 10 (14.5%) 
were male with mean age was 47.23±15.85 years. The mean 
BMI was found to be 25.13.  (Table 2).

RESULTS

Table 1. Modified Randhawa and Pujahari scoring 
system for pre-operative prediction of difficult LC
Pre-operative predictive factors Score

Age

Sex

BMI

Previous Surgery

Palpable GB

LFT deranged

USG findings

<50 years
≥50 years
Male
Female
<24.9
≥24.9
Yes
No
Yes
No
Yes
No
Wall thickness(>4mm)

Peri-cholecystic fluid collection

Impacted stones

0
1
1
0
0
1
1
0
1
0
1
0
1
0
1
0
1
0

≥4mm
<4mm
Yes
No
Yes
No

Table 2. Socio-demographic variables of the participants
Characteristics Group Frequency (n) Percentage (%)

Gender 

Age group (years)

BMI

Male 
Female 
<50
>=50
Mean ± SD = 47.23 ± 15.85 years
<24.9
>=25
Mean ± SD = 25.13 ± 4.34

10
59
35
34

38
31

14.5
85.5
50.7
49.3

55.1
44.9
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Predicting the difficulty of a laparoscopic cholecystectomy 
is an important aspect of surgical planning and patient safety. 
Identifying potentially challenging cases in advance offers 
several advantages for both surgeons and patients. This 
includes optimizing surgical scheduling, enhancing surgeon 
preparedness, reducing the risk of unexpected conversions to 
open cholecystectomy, and improving the allocation of 
operating room resources, all of which ultimately contribute 
to better patient safety.

In this study, age was not significant risk factor for difficult 
LC and conversion to open cholecystectomy with is consis-
tent to the study done by Nidoni et al, Patil et al9,10 In 
contrast, the study done Josephine Philip et al. showed that 
age more than 60 years is significant predictors of conver-
sion and hence difficult LC.11

DISCUSSION

The mean duration of surgery was 87.10± 45.270 minutes, 
with mean pre-operative score of 1.52 ± 1.14. The numbers 
of difficult LC cases were 45.

None of the parameters were found statistically significant in 
relation to difficult LC according to preoperative score 
except previous history of cholecystectomy, p=0.026 (Table 
no 5).

The ROC curve shows that Preoperative score is satisfactory 
predictor of difficult in LC with AUC (0.542) with sensitivi-
ty of 75.6% and specificity of 67.16% (Figure 1).

Table 3. Clinical Variables of the participants
Characteristics Group Frequency (n) Percentage (%)

Previous Surgery

Previous History of
Cholecystitis
S. Bilirubin

S.ALP

GB Wall

Impacted Stone 

Conversion

Duct or artery injury

Duration of surgery
(minutes)

Pre -operative score 
Intra-operative Outcome

No
Yes
No
Yes
Increased 
Normal
Increased 
Normal
Normal
Thickened
No
Yes
No
Yes
No
Yes
1-60 minutes 
61-120 minutes
>120 minutes 
Mean ± SD = 87.10± 45.270 minutes
Mean ± SD = 1.52 ± 1.14
Difficult 
Easy

65
4
61
8
1
68
3
66
66
3
63
6
64
5
66
3
24
33
12

45
24

94.2
5.8
88.4
11.6
1.4
98.6
4.3
95.7
95.7
4.3
91.3
8.7
92.8
7.2
95.7
4.3
34.8
47.8
17.4

65.2
34.8

Previous abdominal surgery, pericholecystic fluid collection, 
thickened GB wall and impacted stone were found signifi-
cant and were associated with conversion to open surgery. 
(Table 4).

Table 4. Association between conversion to open surgery 
and independent variables

Figure1. ROC Curve predicting difficultly in LC

Characteristics Category Conversion
No Yes

P value

Age

Gender

BMI

Previous Abdominal Surgery

S.Bilirubin Level

S.ALP

Pericholecystic fluid collection

Wall thickness

Impacted Stone 

Previous H/O cholecystitis

<50
>=50
Female
Male
<24.9
>=25
No
Yes
Increased
Normal
Increased
Normal
No
Yes
Normal
Thickened
No
Yes
No
Yes

34 (97.1)
30 (88.2)
55 (93.2)
9 (90)
36 (94.7)
28 (90.3)
62 (95.4)
2 (50)
1 (100)
63 (92.6)
2 (66.7)
62 (93.9)
62 (96.8)
2 (40)
63 (95.5)
1 (33.3)
60 (95.2)
4 (66.7)
61 (96.8)
5 (62.5)

1 (2.9)
4 (11.8)
4 (6.8)
1 (10)
2 (5.3)
3 (9.7)
3 (4.6)
2 (50)
0 (0)
5 (7.4)
1 (33.3)
4 (6.1)
2 (3.2)
3 (60)
3 (4.5)
2 (66.7)
3 (4.8)
2 (33.3)
2 (3.17)
3 (37.5)

0.198

0.55

0.651

0.024

0.928

0.205

<0.001

0.012

0.057

0.125

Table 5. Associations of Pre-op clinical variables with 
difficult Laparoscopic cholecystectomy 
Characteristics Group Difficult Easy P value

Gender

Age group(years)

BMI

Previous Surgery

Previous History of Cholecystitis

S.Bilirubin

S.ALP

GB Wall

Female
Male 
<50
>=50
<24.9
>=25
No
Yes
No
Yes
Increased 
Normal
Increased 
Normal
Normal
Thickened

38 (64.4)
7 (70)
25 (71.4)
20 (58.8)
25 (65.8)
20 (64.5)
42 (64.6)
3 (75)
37 (60.7)
8 (100)
1 (100)
44 (64.7)
3 (100)
42 (63.6)
42 (63.6)
3 (100)

21 (35.6)
3 (30)
10 (28.6)
14 (41.2)
13 (34.2)
11 (35.5)
23 (35.4)
1 (25)
24 (39.3)
0 (0)
0 (0)
24 (35.3)
0 (0)
24 (36.4)
24 (36.4)
0 (0)

0.729

0.199

0.912

0.566

0.026

0.652

0.547

0.547
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The difficult laparoscopic cholecystectomy and conversion 
to open cholecystectomy can be predicted preoperatively 
based on factors like previous surgery, USG finding of 
thickened GB, impacted stone and pericholecystic collec-
tion, increased BMI and previous history of cholecystitis.

CONCLUSION
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Limitations of the study were single center study, and due 
technical failure, instrumental failure and surgeon factors, 
many cases were shifted to difficult category due to the 
prolongation of surgery. So prolong duration can’t only 
justify difficult LC.
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