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INTRODUCTION:
Laparoscopic cholecystectomy is a minimally invasive surgical 
procedure for removal of a diseased gallbladder and is considered as 
the gold standard technique for treatment of gallbladder disease in both 
elective and emergency surgery [1]. Laparoscopic cholecystectomy 
has replaced the open technique for routine cholecystectomies since 
the early 1990s [2]. At this time, laparoscopic cholecystectomy is 
indicated for the treatment of cholecystitis (acute/chronic), 
symptomatic cholelithiasis, biliary dyskinesia, acalculous 
cholecystitis, gallstone pancreatitis, and gallbladder masses/polyps 
[3]. The advantages of laparoscopic cholecystectomy include earlier 
return to bowel function, less postoperative pain, cosmetic, shorter 
length of hospital stay, earlier return to full activity, and decreased 
overall cost [4].

Laparoscopic cholecystectomy (LC) has now become one of the most 
common operations performed by general surgeons. Since the 
introduction of laparoscopic cholecystectomy, the number of 
cholecystectomies performed in India has been increased due to 
widespread use of radiological investigation for screening [5].

At the beginning of the development of the laparoscopic technique, 
there was a high-rate complications due to the learning curve [6]. 
Minor complications (biliary and non-biliary) are usually treated 
conservatively. Major complications (biliary and vascular) are life 
threatening and increase mortality rate, therefore creating the need for 
conversion to open surgical approach in order to treat them [7].

It has been reported that 1.8-27.7% of laparoscopic cholecystectomies 
are converted to open surgery during the operation [8]. Converted 
cases are associated with increased numbers of infectious and other 
postoperative complications [9-11]. Also, conversion from 
laparoscopic to open operation results in longer postoperative stays 
and morbidity and mortality rates are higher in this group of patients 
[12, 13].

Multiple factors such as age, sex, anatomical variations, previous 
surgeries, obesity, pathologies such as severe inammation or 
impacted stones, external factors such as failure of equipment or 
inappropriate equipment have been described to inuence the 
difculty of a laparoscopic cholecystectomy [14-16]. The evaluation 
of this difculty can vary between surgeons. Multiple scales have been 
devised to evaluate the Intraoperative ndings of Laparoscopic 
cholecystectomy [17-20]. 

The knowledge of reliable preoperative and intraoperative predicting 
factors could be an advantage for both the surgeon and patient in terms 
of options for management (skills of surgeon, need for intraoperative 
cholangiography, operative timing) in order to avoid intraoperative 
complications (vasculobiliary injuries, conversion to open surgery) 
and to obtain better postoperative outcomes. In view of this, the present 
study was undertaken to identify preoperative and intraoperative 
factors predictive of difcult LC and its conversion to open 
cholecystectomy.

OBJECTIVE OF THE STUDY:
To study preoperative risk factors for difcult laparoscopic 
cholecystectomy, intra operative difculties of laparoscopic 
cholecystectomy and to study factors leading conversion to open 
cholecystectomy

METHODOLOGY
STUDY DESIGN: Prospective cohort study

STUDY DURATION: 18 months (January 2021 - June 2022)

STUDY AREA: Hassan Institute of Medical Sciences, Hassan.

STUDY PARTICIPANTS: Patients undergoing laparoscopic 
cholecystectomy in Hassan institute of medical sciences, Hassan.

Inclusion Criteria
1. All patients aged > 18 years undergoing laparoscopic 
cholecystectomy

Exclusion Criteria
1. Patients with gallbladder carcinoma.
2. Gallbladder polyps.
3. Choledocholithiasis . 
4. Patients not willing to give consent

Estimation Of Sample Size:
According to a study by Ghadhban et al [119] revealed that 
preoperative scoring 58% of total subjects were indicated for difcult 
laparoscopic cholecystectomy.
Z   =1.96
p =58%=0.58
q=1-p=0.42
d=margin of error ,5-20% of p
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we have taken 19%
n=Z2pq /d2
n= (1.96)2x0.58x0.42 / (0.112)2
n=77 subjects
Therefore, the sample size was xed at 80.

METHOD OF COLLECTION OF DATA:
All patients > 18 years undergoing laparoscopic cholecystectomy in 
Hassan institute of medical sciences, Hassan were included in the 
study. Clearance from the institutional ethical committee was taken 
before starting the study. Study participants were included in the study 
by Purposive Sampling technique.

The study participants > 18 years undergoing laparoscopic 
cholecystectomy were included in the study, till the sample size was 
reached. Written informed consent was taken from the study 
participants after explaining risks, standard surgical procedure and 
complications of LC before surgery. A pre-tested, semi-structured 
questionnaire was used to collect information on clinical history, past 
history by interview method. Systemic examination and relevant 
laboratory and radiological investigations were done. Variables of 
difcult laparoscopic cholecystectomy were observed and 
documented and Cushieri's scale was used to grade the operative 
difculty. A concised checklist was used to assess the reasons for 
conversion from laparoscopic to open surgery.

Statistical Analysis:
The data was collected and compiled in MS Excel. Descriptive 
statistics has been used to present the data. To analyse the data SPSS 
(Version 26.0) was used. Signicance level was xed as 5% (α = 0.05). 
Qualitative variables are expressed as frequency and percentages and 
Quantitative variables are expressed as Mean and Standard Deviation.

RESULTS:
22 (25.6%) of the study participants were in the age group of 41-50 
years, followed by 18 (20.9%) in age group of 51-60 years. 69 (80.2%) 
were females and 17 (19.8%) were males. 42 (48.8%) had BMI 

2between 25-29.9 kg/m , 40 (46.5%) had BMI between 18.5-24.9 
2kg/m . 35 (40.7%) subjects presented with comorbidities. Among 35 

subjects, majority 12 (14%) had HTN, followed by 7 (8.1%) had DM, 6 
(7%) had hypothyroidism, 6 (7%) had previous surgeries, 2 (2.3%) had 
bronchial asthma, 1 (1.2%) had rheumatoid arthritis.

Radiological ndings showed that all 86 (100%) had calculi, 39 
(53.3%) had distended GB, 18 (21%) had pericholecystic uid 
collection, 9 (10.5%) had GB wall thickness, 5 (6.8%) had 
pericholecystic fat stranding, 3 (4.5%) had presence of sludge.

30 (34.9%) subjects had 2A grading of difculty, 21 (24.4%) had grade 
1, 21 (24.4%) had 2B grading, 7 (8%) had Grade 3, 7 (8%) had 4 
grading. 6 (7%) subjects had conversion to open surgery. Reasons for 
conversion to open surgery were gangrenous cholecystitis in 1 subject, 
Dense adhesion in 1, Duodenal perforation in 1 and CBD injury in 1 
patient. 6 (7.2%) subjects had intraoperative difculties for conversion 
to open surgery. 85 (98.8%) recovered after surgery and 1 (1.2%) died.

DISCUSSION:
In our study, 22 (25.6%) of the study participants were in the age group 
of 41-50 years, followed by 18 (20.9%) in age group of 51-60 years. 69 
(80.2%) were females and 17 (19.8%) were males. This was similar to 
a study by Nidoni et al [21] in which majority i.e., 22.7% belonged to 
41-50 years age group and females constituted to 63.8%. In a study by 
Gupta et al [22] females were predominant constituting about 85.71% 
of the study population which was in accordance with this study.

2In our study, 42 (48.8%) had BMI between 25-29.9 kg/m , 40 (46.5%) 
2had BMI between 18.5-24.9 kg/m . In a study by Goyal et al [23] 

2majority i.e., 72.8% had BMI <25 kg/m  which was similar to this 
study.

Variables for difculty in laparoscopic cholecystectomy were age, 
BMI, causes of admission like Acute Calculus Cholecystitis, Chronic 
Calculus Cholecystitis, Gb Polyp, Multiple Gb Polyp, Pain Abdomen 
and Symptomatic Cholecystolithiasis; GB wall thickness ฀4 mm, 
brosis of the GB, WBC ฀10 × 109 G/L and ฀ 5 attacks of pain that 
lasted longer for > 4 H. In a study by Dominguez et al [24] Leucocytes 

3> 12,000 mm , age >70 years, gallbladder wall enlargement and 
choledocholithiasis which were similar to this study. In a study by 

Goyal et al [23] age, BMI, TLC>10,000/cu.mm and previous 
abdominal surgery and contracted gall bladder were associated with 
difculty in Lap cholecystectomy.

In a study by Gupta et al [22] old age, history of hospitalization, 
obesity, previous abdominal surgery, palpable gall bladder, and 
ultrasonographic ndings like gall bladder wall thickness, 
pericholecystic uid collection, impacted stone were included as risk 
factors for difculty in laparoscopy which were similar to this study. In 
a study by Nidoni et al [21] previous history of more than 2 attacks of 
acute cholecystitis, TLC >11000/cumm, gall bladder wall 
thickness>3mm were found to be risk factors for difculty in lap 
cholecystectomy which was consistent with this study. In a study by 
Kidwai et al [25] BMI, ultrasonographic nding of presence of 
multiple stone or stones impacted in Hartmann's pouch were risk 
factors for difcult laparoscopy.

In a study by Thyagarajan et al [26] Age >50yrs, Male gender, Presence 
of Diabetes Mellitus, Obesity, previous Abdominal surgeries and 
Disease Related Factors - previous episode of Acute Cholecystitis, 
presence of Acute Cholecystitis, Gallbladder wall thickness >4mm, 
presence of Pericholecystic uid were found to be signicant risk 
factors in conversion of laparoscopic to open cholecystectomy which 
was consistent with this study. In a study by Dhanke et al [27] BMI, 
history of prior hospitalization, palpable gallbladder, impacted stone 
and pericholecystic collection were signicant predictors of difcult 
laparoscopic cholecystectomy.

A large number of clinical studies have reported patient's risk factors 
like age, sex, BMI and previous abdominal surgery. Ultrasound 
ndings like contracted gall bladder, large single stone, gall bladder 
thickness and peri cholecystic uid collection are associated with 
difcult laparoscopic cholecystectomy [28] Haematological 
parameters like raised total leukocytes count and serum alkaline 
phosphatase are reported as risk factors for difcult laparoscopic 
cholecystectomy [29, 30].

In our study, 30 (34.9%) subjects had 2A grading of difculty, 21 
(24.4%) had grade 1, 21 (24.4%) had 2B grading, 7 (8%) had Grade 3, 
7 (8%) had 4 grading. 6 (7%) subjects had conversion to open surgery. 
In a study by Dominguez et al [24] conversion rate to open surgeries 
was 13.8% which was more compared to this study. In a study by Gupta 
et al [22] conversion rate was 5.7% which was almost similar to this 
study. In a study by Rosen et al [30] conversion rate was 5.3% which 
was almost similar to this study. The overall conversion rate in a study 
by Nidoni et al [21] was 6%. Tiwary KS et al [31] found conversion 
rate in their study as 7.81%. Sharma SK et al [32] found conversion rate 
in their study as 4%. In a study by Kidwai et al [25] conversion rate was 
11.1%. A large number of studies [29, 30] have reported the conversion 
rate of laparoscopic cholecystectomy to open cholecystectomy at 2 to 
15%.

In our study, Reasons for conversion to open surgery were gangrenous 
cholecystitis in 1 subject, Dense adhesion in 1, Duodenal perforation in 
1 and CBD injury in 1 patient. 6 (7.2%) subjects had intraoperative 
difculties for conversion to open surgery. There were no technical 
difculties found in conversion to open surgery. Whereas in a study by 
Gupta et al. [22] the only reason for conversion was adhesions in calot's 
triangle. In a study by Kidwai et al [25] adhesions and GB perforation 
were predictors for conversion to open surgery. In a study by Rosen et 
al [30] reasons for conversion were adhesions and severe inammation 
of gall bladder.

Many studies have identied raised WBC as a risk factor for predicting 
conversion [33-36] similar to this study. Many studies [37, 38] have 
found morbid obesity to be associated with increased risk of 
conversion which was consistent with this study. The thickness of gall 
bladder associated with conversion varies from study to study. It was 
3mm [37, 38], 4mm [39] which was in compliance with this study. 
Sanabria et al., [139] found in their study that patients with multiple 
attacks (ten or more) were signicantly associated with conversion. In 
most of the studies age was considered as a risk factor for conversion 
[38-40] which was consistent with this study. Liu et al. [40] did not 
notice sex to be associated with conversion similar to this study.

CONCLUSION:
Cushieri's scoring system serves as an easy and reliable tool for 
predicting difcult laparoscopic cholecystectomy. Assessing the 
predictors for difcult laparoscopic cholecystectomy helps the 
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surgeon and the patients for the prior preparation to open surgery.

Table 1: Patient Characteristics

Table 2: Factors For Difficult Laproscopic Cholecytectomy

Table 3: Intraoperative And Post-operative Findings
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PATIENT CHARACTERISTICS FREQUE
NCY

PERCE
NT

AGE 21-30 YEARS 17 19.8
31-40 YEARS 17 19.8
41-50 YEARS 22 25.6
51-60 YEARS 18 20.9
61-70 YEARS 7 8.1
71-80 YEARS 5 5.8

GENDE
R

MALE 17 19.8
FEMALE 69 80.2

BMI 218.5-24.9 kg/m 40 46.5
225-29.9 kg/m 42 48.8

230-40 kg/m 4 4.7
CO-
MORBIDITIES

YES 35 40.7
NO 51 59.3

INTERVENTIONS 
ON CBD

YES 9 10.5
NO 77 89.5

RADIOLOGICAL 
FINDINGS

PRESENCE OF CALCULI 86 100.0
DISTENDED GB 39 53.3
PERICHOLECYSTIC FAT 
STRANDING

5 6.8

PERICHOLECYSTIC 
FLUID COLLECTION

18 21.0

PRESENCE OF SLUDGE 3 4.5
GB WALL THICKNESS 9 10.5

FACTORS FOR DIFFICULT 
LAPROSCOPIC CHOLECYTECTOMY

FREQU
ENCY

PERC
ENT

AGE IN YEARS YES 30 34.9
NO 56 65.1

BMI IN KG/M2 YES 34 39.5
NO 52 60.5

CAUSE OF 
ADMISSION

ACUTE CALCULUS 
CHOLECYSTITIS

14 16.27

CHRONIC 
CALCULUS 
CHOLECYSTITIS

43 50.0

SYMPTOMATIC 
CHOLECYSTOLITH
IASIS

29 33.7

GB WALL THICKNESS 
>4 MM

YES 9 10.4
NO 75 87.2

FIBROSIS OF THE GB YES 1
NO 85 98.8

WBC >10 × 109 G/L YES 29 33.7
NO 57 66.3

>5 ATTACKS OF PAIN 
THAT LASTED 
LONGER FOR > 4 H

YES 4 4.7

NO 82 95.3

INTRAOPERATIVE AND POST-
OPERATIVE FINDINGS

FREQU
ENCY

PERCE
NT

CUSHIERI'S SCALE 1 21 24.4
2A 30 34.9
2B 21 24.4
3 7 8
4 7 8

CONVERSION YES 6 7.0
NO 80 93

REASONS FOR 
CONVERSION

GANGRENOUS 
CHOLECYSTITIS

1 16.6

DENSE ADHESION 3 50
DUODENAL 
PERFORATION

1 16.6

CBD INJURY 1 16.6
INTRAOPERATIVE 
DIFFICULTIES

YES 6 7.2
NO 80 92.8

OUTCOME RECOVERY 85 98.8
DEATH 1 1.2
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