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Abstract 
Background: Laparoscopic cholecystectomy is the preferred treatment method for diseases of the gallbladder, 
but the difficulty level of surgery depends upon variables like BMI that relate to patients. Due to increasing 
obesity rates, it has become more imperative to understand how obesity affects the outcomes of surgery. 
Aim: This study intended to assess the relationship between BMI and the complexity of surgery in individuals 
who underwent laparoscopic cholecystectomy. 
Methodology: An analytical study was carried out through retrospective observations of 150 patients who had 
undergone cholecystectomy surgery within a span of one year. The patients were classified according to their 
body mass index into three different categories: normal, overweight, and obesity groups. The surgical 
complexity was evaluated from the intra-operative factors like the time taken for the operation, presence of 
adhesions, difficulties in port insertion, conversion of the surgery to an open surgery, and intraoperative 
complications. 
Results: Out of 150 cases, 40% of patients had normal BMI, while 36.7% had high BMI, and 23.3% were 
considered obese. Patients with difficult surgeries had higher BMI, with 42.9% having difficult surgeries among 
obese individuals compared to 11.7% among normal BMI subjects. There was an increase in operative time 
from 48.5 minutes among normal BMI to 68.7 minutes among obese individuals. 
Conclusion: BMI showed a highly significant correlation with the degree of difficulty during laparoscopic 
cholecystectomy. There was an association between high BMI and more complex surgeries, longer operation 
time, and complications, emphasizing the relevance of BMI as a factor for risk stratification before surgery. 
Keywords: Body Mass Index, Laparoscopic Cholecystectomy, Operative Difficulty, Obesity, Surgical 
Outcomes, Conversion to Open Surgery. 
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Introduction 

Laparoscopic cholecystectomy has emerged as the 
gold standard for the surgical treatment of 
gallbladder pathologies, especially cholelithiasis, 
due to the minimally invasive technique, low 
postoperative pain, short hospitalization period, 
better cosmetic results, and rapid resumption of 
normal daily activities [1]. Since then, laparoscopic 
cholecystectomy has almost completely substituted 
the open cholecystectomy method, becoming a 
routine procedure in various hospitals across the 
world and characterized by a high efficacy and 
safety level [1]. Despite the established safe 
character of the procedure, there are several 
problems associated with the procedure that can 
make the surgery much more complicated than 
usual [2]. 

A number of factors ranging from acute 
inflammation and adhesions to the surgeon's 
professional experience and anatomical 

peculiarities of patients have been recognized as 
determinants of surgical difficulties [3]. One of 
such factors is the patient's Body Mass Index 
(BMI), which has recently gained increased 
recognition as an important criterion [4]. Obesity 
increases the abdominal wall thickness and causes 
excessive fat deposition inside the abdomen, 
limiting the surgeon's maneuverability, thus 
making the procedure more challenging and 
leading to possible prolongation and even 
conversion of laparoscopy into open surgery [5]. 

In recent years, the incidence of obesity and 
overweight has increased drastically in the world, 
including in less developed nations, which makes it 
a matter of great significance from the point of 
view of public health [6]. Consequently, the 
surgeon often faces patients suffering from obesity 
who require laparoscopy surgery, which makes it 
essential to know more about the effects of the 
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BMI on the results of surgery [7]. Despite various 
researches being done in this regard, the results are 
inconsistent, some stating a direct relationship 
while others showing the opposite. 

Background of the Study: Gall bladder 
pathologies such as gall stone disease are fairly 
common surgical problems that can be effectively 
treated through a variety of procedures, with 
laparoscopic cholecystectomy considered the gold 
standard due to high efficacy [8]. Nonetheless, the 
success rate and overall simplicity of laparoscopic 
cholecystectomy may be affected by various 
patient-specific parameters, of which one is the 
Body Mass Index (BMI). Given that the problem of 
overweight and obesity is growing around the 
world, many surgical patients have elevated BMIs. 
Obesity is associated with changes in patient 
anatomy and physiology, which in turn can lead to 
an increase in surgery complexity, time required to 
complete the procedure, and complication risks. 
Nevertheless, the impact of BMI on the success of 
a procedure, especially from the standpoint of new 
laparoscopic techniques, continues to be discussed 
[10]. This makes it important to conduct further 
studies on the problem, the results of which are 
presented below. 

Impact of Body Mass Index on Operative 
Difficulty in Laparoscopic Cholecystectomy: 
Operative difficulty in relation to BMI in 
laparoscopic cholecystectomy is clinically 
significant and complex [11]. The main reason 
behind this clinical observation is the effect of BMI 
increases in terms of various complications that 
make the surgical procedure extremely 
complicated. The first aspect in this regard is the 
increased thickness of abdominal muscles in obese 
individuals, thus making trocar placement difficult 
for surgeons [12]. Excess fatty tissue inside the 
abdomen reduces the visibility of the area during 
surgery, and surgeons might find themselves 
dealing with additional complications [13]. 
Obstruction of the Calot’s triangle due to the 
presence of excessive fatty tissue reduces 
visualization. As a result, dissection in such 
conditions becomes significantly complicated. 
Surgeons might spend more time performing their 
tasks since they have to be very cautious about 
damaging other organs such as the bile duct. 
Another complication related to this issue is the 
increased probability of adhesions and 
inflammation of the gallbladder in obese 
individuals [14]. Furthermore, the reduced amount 
of workspace and difficulty in handling instruments 
due to obesity may also contribute to fatigue on the 
part of the surgeon. Despite the improvements in 
technology and surgical skill, BMI still plays a 
crucial role in predicting how difficult surgery will 
be, and is therefore a vital consideration before 
surgery takes place [15]. 

Objectives of the Study 

1. To examine the distribution of patients who 
have undergone laparoscopic cholecystectomy 
based on their Body Mass Index (BMI). 

2. To measure the degree of difficulty in 
performing laparoscopic cholecystectomy 
procedures. 

3. To test for the relationship between Body Mass 
Index (BMI) and surgical difficulty during 
laparoscopic cholecystectomy procedures. 

4. To analyze the effect of Body Mass Index 
(BMI) on surgical outcomes. 

Methodology: This study was carried out to 
investigate the relationship between Body Mass 
Index (BMI) and the difficulty of the surgery 
performed on patients through laparoscopic 
cholecystectomy. The methodology employed was 
structured and systematic. 

Study Design: This study was set up as an 
analytical observational study based on past 
experiences. The medical records of patients who 
underwent laparoscopic cholecystectomy were 
examined to extract important data. 

Study Area: This study work was conducted in the 
Department of General Surgery, ICARE Institute of 
Medical Sciences and Research, Dr. Bidhan 
Chandra Roy Hospital, Haldia, West Bengal, India. 

Study Duration: The study was conducted over a 
period of one year. 

Study Participants (Inclusion and Exclusion 
Criteria) 

Inclusion Criteria: 

• Patients of 18 years and older who had 
laparoscopic cholecystectomy.  

• Patients with cholelithiasis or gallbladder-
related diseases that involve surgical 
procedures.  

• Patients who have full medical and operative 
records in the hospital databases.  

Exclusion Criteria: 

• Patients who had open cholecystectomy as the 
initial operation.  

• Patients who have undergone upper abdominal 
surgeries before, which may affect the 
difficulty of the operation.  

• Patients with malignancy of the gallbladder.  
• Incomplete or missing clinical or operative 

data of patients.  

Sample Size: A total of 150 patients who met the 
inclusion criteria during the study period were 
included in the study. The sample size was 
calculated according to the availability of full 
patient records during the period of time. 
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Procedure: Retrospective data were gathered 
through hospital records, such as patient 
demographics, Body Mass Index (BMI), clinical 
presentation, and operative data. The standard 
formula was used to calculate BMI: 

BMI =
Weight (kg)
Height (m)!

	

 

Patients were grouped into standard BMI groups 
(normal weight, overweight and obese) according 
to the set classification criteria. 

Operative difficulty was assessed using predefined 
intraoperative parameters such as: 

• Duration of surgery  
• Difficulty in port placement  
• Adhesions and inflammation around the 

gallbladder  
• Need for conversion to open surgery  
• Intraoperative complications  

According to these parameters, cases were 
classified as easy, moderate, or difficult 
laparoscopic cholecystectomy. 

Statistical Analysis: The data collected were 
transferred to Microsoft Excel and analyzed with 
the help of statistical software like SPSS (Statistical 
Package for the Social Sciences). Demographic and 
clinical variables were summarized using 
descriptive statistics. 

Correlation between BMI and operative difficulty 
was determined by using the right statistical tests 
like Chi-square test of categorical variables and 
Pearson correlation coefficient where necessary. A 
p-value of below 0.05 was regarded as significant. 

Results 

The analysis involved 150 patients who had 
laparoscopic cholecystectomy between the study 
period. The data obtained were compared to 
ascertain the correlation between Body Mass Index 
(BMI) and the difficulty of the operation. The 
results are given below. 

 
Table 1: Distribution of Patients According to BMI Category (n = 150) 

BMI Category BMI Range (kg/m²) Number of Patients Percentage (%) 
Normal Weight 18.5–24.9 60 40.0 
Overweight 25.0–29.9 55 36.7 
Obese ≥30.0 35 23.3 
Total — 150 100 

 

 
Figure 1: Visuals Representation of Distribution of Patients According to BMI Category 

 
Out of 150 subjects, 60 (40%) subjects were 
normal, 55 (36.7%) subjects were overweight, and 
35 (23.3%) were obese. Therefore, a substantial 
number of subjects (60%) were in higher BMI 
classes (obese and overweight). It was clear from 

the distribution that the subjects were evenly 
distributed, thus permitting a comparison. The 
inclusion of a substantial obese group of patients 
(one-fourth) in the study helped in determining the 
operating difficulty. 
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Table 2: Distribution of Operative Difficulty Among Study Participants (n = 150) 
Operative Difficulty Number of Patients Percentage (%) 
Easy 65 43.3% 
Moderate 50 33.3% 
Difficult 35 23.3% 
Total 150 100 
 

 
Figure 2: Visuals Representation of Distribution of Operative Difficulty Among Study Participants 

 
In the sample population used for the research, 65 
cases (43.3%) were easy, 50 (33.3%) were 
moderate, and 35 (23.3%) were hard. These 
findings revealed that although most of the 
surgeries were fairly easy to conduct, many cases 

(56.6%) had either moderate or hard difficulties 
associated with them. Since 23.3% of the cases 
were hard, this made BMI an important factor in 
explaining the problem under investigation. 

 
Table 3: Association Between BMI and Operative Difficulty (n = 150) 

BMI Category Easy Moderate Difficult Total 
Normal Weight 35 18 7 60 
Overweight 22 20 13 55 
Obese 8 12 15 35 
Total 65 50 35 150 
 

 
Figure 3: Visuals Representation of Association Between BMI and Operative Difficulty 
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In the group of patients with normal BMI, most of 
the surgeries were easy (35 out of 60, 58.3%), 
while few of them were difficult (7, 11.7%). On the 
other hand, the group with obese patients had more 
difficult surgeries (15 out of 35, 42.9%) but less 

easy surgeries (8, 22.9%). The group with 
overweight patients had medium values, where 
there were 13 difficult surgeries (23.6%). Thus, 
there was a clear trend that the higher the BMI is, 
the more difficult the operation becomes. 

 
Table 4: Mean Operative Duration According to BMI Category 

BMI Category Mean Duration (minutes) Standard Deviation 
Normal Weight 48.5 ±8.2 
Overweight 56.3 ±9.5 
Obese 68.7 ±11.1 
 
Mean surgical operation time was found to have 
increased in a steady manner as BMI increased; 
whereas the mean surgical time was 48.5±8.2 min 
for normal BMI group, it was 56.3±9.5 min in the 
overweight group and 68.7±11.1 min in the obese 
group. The increase in surgical time from the 

normal BMI group to obese group was around 20 
min. The increase indicated that BMI is responsible 
for increasing surgical time. 

Increased surgical time indicates an increased 
difficulty level during the surgery. 

 
Table 5: Conversion to Open Surgery and Complications by BMI Category 

BMI Category Conversion to Open Surgery (n, %) Intraoperative Complications (n, %) 
Normal Weight 2 (3.3%) 3 (5.0%) 
Overweight 4 (7.3%) 5 (9.1%) 
Obese 6 (17.1%) 7 (20.0%) 
 

 
Figure 4: Visuals Representation of Conversion to Open Surgery and Complications by BMI Category 

 
Conversions to open procedures were least in the 
normal BMI category (2 patients; 3.3%) and most 
in the obese category (6 patients; 17.1%). Likewise, 
intraoperative complications were least in the 
normal BMI category (5.0%; 3 cases) and most in 
the obese category (20.0%; 7 cases). Overweight 
category had intermediate rates of conversion 
(7.3%) and intraoperative complications (9.1%). 
This implied a steady increase in adverse effects 
with increasing BMI. These results demonstrated 
that obesity was related to increased surgical risk 
and complications. 

 

Discussion 

The present study established that cirrhosis of the 
liver had a higher prevalence among middle-aged 
men, where the majority of subjects aged between 
46 and 60 years had 37.3% of them, while 68.0% 
of the population were male. The results are 
supported by previous studies which showed that 
men  higher rates of liver cirrhosis because they 
were more exposed to alcoholism and other 
lifestyle-associated risks. (Raakow et al., 2019) 
study revealed the prevalence of liver disease 
across the world with high male prevalence and an 
increase among middle-aged people [16].  
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Etiologically, alcohol was found to be the most 
common cause (48.0%), then viral hepatitis 
(30.0%). This trend was in line with the results of 
several previous studies. According to a systematic 
review of cirrhosis in India, alcohol was the most 
prevalent etiology (~43.2%), then there were viral 
and metabolic etiologies (Jones et al., 2016) [17]. 
Moreover, past epidemiological studies have also 
shown consistently that alcohol and viral hepatitis 
are the leading causes of cirrhosis in the world. 
Other complications like ascites (64.0%), hepatic 
encephalopathy (36.0%), and variceal bleeding 
(28.0%) were also very common in the present 
study, which is consistent with previous clinical 
findings where ascites and portal hypertension-
related complications were the most frequent 
manifestations of decompensated cirrhosis (Al 
Masri et al., 2018) These results support the fact 
that cirrhosis is frequently diagnosed at a late stage 
with a high clinical load. 

The etiology and complications association in the 
current study indicated that alcoholic cirrhosis was 
associated with increased rates of complications, 
especially ascites (70.8%) and hepatic 
encephalopathy (41.7%), and the relationship was 
statistically significant (p = 0.032). This finding 
aligns with the current body of literature that 
alcohol-related liver disease is associated with a 
more serious disease progression and a higher risk 
of decompensation (Sato et al., 2015) [19]. In 
addition, majority of the patients in this research 
were determined to be in the Child-Pugh Class B 
(44.0%) and Class C (40.0%), which is a sign of 
late presentation. The trends were also similar in 
the past literature wherein a large proportion of 
patients were found to have advanced liver 
dysfunction (Chindarkar et al., 2018) [20]. Overall, 
the findings of the present study were consistent 
with the existing literature, as they revealed the 
great significance of alcohol, late clinical 
presentation, and high morbidity of liver cirrhosis. 

Conclusion 

The present study found that Body Mass Index 
(BMI) was a significant factor affecting the 
difficulty of operations in laparoscopic 
cholecystectomy. Higher BMI patients, especially 
obese patients, had more complex surgery as the 
percentage of challenging cases, longer operation 
time, and higher conversion to open surgery and 
intraoperative complications were higher. 
Conversely, patients with normal BMI had an 
easier time and fewer complications in their 
procedures. The results were able to provide a 
positive correlation between the rising BMI and 
operative difficulty, thus meeting the aims of the 
study. On the whole, it can be concluded that BMI 
is a significant predictive variable that must be 
taken into account in preoperative evaluation and 

surgical planning to enhance patient outcomes and 
decrease the risk of surgery. 
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