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Abstract: The prevalence of gallstone disease is influenced by factors such as age, gender, and marital status. Ultrasonography
is important for screening. Laparoscopic cholecystectomy (LC) is the standard treatment for symptomatic cholelithiasis, but some
cases may require conversion to open surgery (OC). Preoperative ultrasound assessments, particularly the common bile duct
(CBD) diameter, may help predict the difficulty of LC and prepare for potential complications. Objective: The objectives of this
study are to assess the frequency of easy and difficult laparoscopic cholecystectomy in patients with cholelithiasis and to compare
the mean diameter of the common bile duct between cases of easy and difficult laparoscopic cholecystectomy. Methods: This
sctional study was conducted from February 10, 2023, to August 10, 2023, and included 170 patients (ages 18-60 years) undergoing
laparoscopic cholecystectomy for cholelithiasis. Both genders were included. Variables such as age, gender, diabetes,
hypertension, and cholecystectomy status were recorded. The mean and standard deviation (SD) were calculated for age and CBD
diameter. An independent t-test was used to compare CBD diameters between easy and difficult LC cases. Chi-square tests were
applied to control for effect modifiers. Results: The mean age of the patients was 52.32 + 4.89 years. Other patient characteristics
included an average height of 162.90 £ 9.25 cm, weight of 75.95 + 12.32 kg, and BMI of 27.47 + 4.72. The common bile duct
diameter was 4.55 + 1.42 mm. Gender distribution showed 54.7% male and 45.3% female patients. Of the 170 patients, 84 (49.4%)
were classified as easy LC cases, while 86 (50.6%) were classified as difficult. The mean CBD diameter was significantly different
between the two groups, measuring 3.54 + 1.03 mm in easy cases and 5.52 + 1.02 mm in difficult cases (p = 0.001). Conclusion:
This study highlights the importance of preoperative assessment of common bile duct diameter in predicting the difficulty of
laparoscopic cholecystectomy. Patients with a larger CBD diameter are more likely to experience a difficult LC, emphasizing the
need for personalized surgical planning. These findings underscore the value of preoperative ultrasonography in optimizing patient
outcomes and reducing the risk of conversion to open surgery.

Keywords: Cholelithiasis, Laparoscopic Cholecystectomy, Common Bile Duct, Preoperative Assessment, Ultrasound, Surgical
Difficulty.

Introduction
The growing number of cases and the high frequency of

Cholelithiasis, commonly referred to as gallstone disease, is
a prevalent condition worldwide, including in Pakistan. It is
estimated that around 10-20% of the global population is
affected by gallstones, with variations based on
geographical location, lifestyle, and dietary habits (1). In
Pakistan, the incidence of cholelithiasis is particularly high,
owing to several factors such as genetic predisposition,
dietary practices rich in fats, and the high prevalence of
obesity and metabolic disorders (2). Laparoscopic
cholecystectomy has become the gold standard for the
surgical treatment of symptomatic gallstones. However, the
ease or difficulty of the procedure can vary significantly
depending on the patient’s anatomical and clinical factors.
The majority of laparoscopic cholecystectomies are
considered straightforward; however, difficult cases present
challenges, especially in terms of duration, conversion to
open surgery, and postoperative complications. Factors that
contribute to the complexity of the procedure include the
presence of acute cholecystitis, previous abdominal
surgeries, and anatomical variations (3). The frequency of
difficult laparoscopic cholecystectomies in Pakistan is
significant, particularly due to delayed presentations of
patients, limited access to healthcare, and the under-
utilization of early diagnostic modalities, which contribute
to advanced disease at the time of surgery (4).

complex laparoscopic cholecystectomies underscore the
need for improved surgical planning and patient education.
Understanding the factors that predict the difficulty of
laparoscopic cholecystectomy in the Pakistani population
can help optimize patient outcomes and minimize
complications (5).

Methodology

This cross-sectional study aimed to assess the frequency of
easy and difficult laparoscopic cholecystectomy among
patients diagnosed with cholelithiasis. The study was
conducted at the Department of General Surgery, Dow
University of Health Sciences (DUHS), Dr. Ruth K. M. Pfau
Civil Hospital, Karachi, Pakistan, over a six-month period
from February 10, 2023, to August 10, 2023, following
approval from the College of Physicians and Surgeons
Pakistan (CPSP).

The sample size was determined using WHO software for
sample size calculation, based on a prevalence of difficult
laparoscopic cholecystectomy estimated at 68.5%, with a
7% margin of error and a 95% confidence level. This
calculation resulted in a required sample size of 170
patients. Given the high patient turnover rate of
approximately 60 patients per month at the study site, it was
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feasible to include 170 patients within the study duration.
Participants were recruited using a non-probability
consecutive sampling technique.

Eligible participants included both male and female patients
aged 18 to 60 years, all of whom were diagnosed with
cholelithiasis  and  scheduled  for  laparoscopic
cholecystectomy. Exclusion criteria included pregnant
women, patients with choledocholithiasis, those opting for
open cholecystectomy, and patients exhibiting signs of
obstructive jaundice or with conditions such as common
bile duct (CBD) calculi, dilated CBD, or elevated alkaline
phosphatase levels.

Data collection began after the study synopsis was approved
by CPSP. Patients meeting the inclusion criteria and visiting
the General Surgery Department during the study period
were invited to participate after providing written informed
consent. Basic demographic information and clinical data
were recorded for each participant, along with
ultrasonographic findings. Each patient underwent a
preoperative ultrasound to measure the diameter of the
common bile duct and assess for the presence of gallstones.
Based on operational definitions, the laparoscopic
cholecystectomy procedure was classified as either easy or
difficult. These classifications, along with other relevant
data, were documented in a structured proforma to ensure
consistency and to minimize bias and confounding.

Data analysis was performed using the Statistical Package
for Social Sciences (SPSS) Version 25. Descriptive
statistics were calculated for both categorical and
continuous variables. Categorical variables, such as gender,
diabetes, hypertension, and ultrasound findings, were
reported as frequencies and percentages. Continuous
variables, including age, height, weight, body mass index
(BMI), symptom duration, and common bile duct diameter,
were evaluated for normality using the Shapiro-Wilk test.
Depending on the data distribution, mean and standard
deviation or median and interquartile range (IQR) were
reported.

Post-stratification analyses were conducted using chi-
square or Fisher’s exact test to evaluate the association
between cholecystectomy status and categorical variables
such as age, gender, BMI, symptom duration, diabetes,
hypertension, and ultrasound findings. Additionally,
stratified analyses were performed to determine the effect of
these variables on the outcome of interest. The mean
differences in common bile duct diameter between easy and
difficult laparoscopic cholecystectomy cases were assessed
using an independent t-test or Mann-Whitney U test,
depending on the distribution of the data. A p-value of <
0.05 was considered statistically significant.

Results

Table 1: Distribution of Age (n=170)
Age
16 - 40 Years
41 - 60 years
Total
Mean and SD

A total of 170 patients were included in this study fulfilling
the inclusion criteria.

table 1 presents the age distribution of the study participants.
The majority of patients (94.7%) were between 41 and 60
years of age, while only 5.3% were aged between 16 and 40
years. The mean age of the participants was 52.32 + 4.89
years, reflecting a predominantly middle-aged to older
population. Table 1)

table 2 summarizes the anthropometric data and clinical
parameters of the patients. The mean height was 162.90 cm
with a standard deviation (SD) of 9.26, while the mean
weight was 75.95 kg with an SD of 12.32. The average BMI
was 27.47 + 4.72, indicating an overweight population. The
mean duration of symptoms was 2.57 + 0.86 weeks, and the
mean bile duct diameter was 4.55 + 1.42 mm. (Table 2)
The gender distribution table shows that 93 patients (54.7%)
were male and 77 patients (45.3%) were female. This
indicates a slightly higher proportion of male patients
undergoing laparoscopic cholecystectomy in this study.
(Table 3)

Table 4 provides data on the stone diagnosis based on
ultrasound findings and the presence of comorbidities.
Approximately half of the patients had a single stone
(49.4%), while 50.6% had multiple stones. Regarding
comorbidities, 68 patients (40%) had no comorbid
conditions, while 45.3% had diabetes, and 14.7% had
hypertension. (Table 4)

The table Spresents the frequency of easy and difficult
laparoscopic cholecystectomy procedures. Among the total
patients, 84 (49.4%) had an easy procedure, while 86
(50.6%) experienced a difficult one. The near-equal
distribution of easy and difficult cases highlights the
variability in the complexity of the surgery. (Table 5)

This table 6 compares the mean bile duct diameter between
patients who underwent easy versus difficult laparoscopic
cholecystectomy. The mean bile duct diameter was
significantly smaller in patients with an easy procedure
(3.54 £ 1.03 mm) compared to those with a difficult
procedure (5.52 + 1.02 mm), with a p-value of 0.001,
indicating a strong statistical significance. (Table 6)

This table 7 presents the stratification of easy and difficult
laparoscopic cholecystectomy cases based on various
demographic and clinical factors. Age showed a significant
difference, with younger patients (1640 years) more likely
to have a difficult procedure (p = 0.003). There was no
significant association between BMI and cholecystectomy
status (p = 0.372). Symptom duration also did not show a
significant difference (p = 0.997). However, bile duct
diameter was significantly associated with difficulty, with
larger diameters (5-8 mm) linked to difficult procedures (p
= 0.001). Gender was also significantly associated, with
males more likely to have an easy cholecystectomy
compared to females (p = 0.001). (Table 7)

Frequency Percent
9 5.29%
161 94.70%
170 100.0%
2.32+4.89

Table 2: Mean & SD of Height, Weight, BMI, duration of symptoms and bile duct diameter.

Variables
Height (cm)

Mean
162.90

Std. Deviation
9.256
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Weight (kg)

BMI

Duration of symptoms (weeks)
Bile duct diameter (mm)

Table 3: Distribution of Gender (n=170)
Gender
Male
Female
Total

Table 4: Distribution of stone diagnosis on ultrasound and comorbid (n=170)

Variables

Stone diagnosis on ultrasound Single stone
Multiple stone

Comorbid None
Diabetes
Hypertension
Total

Table 5: Frequency of easy and difficult laparoscopic cholecystectomy for cholelithiasis.

Laparoscopic Cholecystectomy
Easy

Difficult

Total

Table 6: Mean difference of common bile duct diameter in easy versus difficult laparoscopic cholecystectomy.

cholecystectomy status

84
86

75.95 12.317
27.47 4.716
2.57 0.86
4.55 1.42
Frequency Percent
93 54.7%
77 45.3%
170 100.0
Frequency Percent
84 49.4
86 50.6
68 40.0
77 45.3
25 14.7
170 100.0%
Frequency Percent
84 49.4
86 50.6
170 100.0
Bile duct diameter P- Value
Mean SD
3.54 1.03 0.001
5.52 1.02

Table 7: Stratification of cholecystectomy status with respect to age, BMI, symptom duration, bile duct diameter, comorbids

Easy
Difficult
and gender.

Variables

Age 16 - 40Years
41 - 60 Years

BMI Normal
Overweight
Obese

Symptom Duration 0 - 2 Weeks
3 - 4 Weeks

Bile Duct Diameter <4 Mm
5-8Mm

Comorbid None
Diabetes
Hypertension

Gender Male
Female
Total

Discussion

The current study aimed to assess the frequency of easy and
difficult laparoscopic cholecystectomy in patients with
cholelithiasis, along with associated demographic and
clinical factors. The results revealed a nearly equal
distribution of easy (49.4%) and difficult (50.6%)
laparoscopic cholecystectomy cases. These findings are
consistent with a study by Siddiqui et al. (6), which reported
a 48% incidence of difficult laparoscopic cholecystectomy

Cholecystectomy Status P - Value
Easy Difficult

0 9 0.003
84 77

25 26 0.372
25 18

34 42

41 42 0.997
43 44

66 18 0.001
18 68

34 34 0.091
33 44

17 8

59 34 0.001
25 52

84 86

in a Pakistani cohort. The near-equal distribution suggests
that a considerable proportion of patients in the local
population might experience challenges during the
procedure due to factors such as bile duct diameter, age, and
comorbidities.

The mean age of the patients in this study was 52.32 + 4.89
years, with most patients falling in the 41-60 year age group
(94.7%). This is in line with a study by (7), where the mean
age was reported as 51.6 + 5.2 years in a similar population

[Citation: Siraj, M.l., Kazim, E., Haider, S., Memon, Z.A., Ibrahim, F., Mugeet, A., Hyder, A., Rajput, I.A., Khan, N.A., (2024).
Frequency of easy and difficult laparoscopic cholecystectomy for cholelithiasis. Biol. Clin. Sci. Res. J., 2024: 1160. doi:

https://doi.org/10.54112/bcsrj.v2024i1.1160]

3


https://doi.org/10.54112/bcsrj.v2024i1.1160

Biol. Clin. Sci. Res. J., Volume, 2024: 1160

Siraj et al., (2024)

undergoing laparoscopic cholecystectomy. Age has been
identified as a risk factor for difficult surgeries, and our
results corroborate this, showing that younger patients (16-
40 years) had a higher likelihood of a difficult procedure (p
= 0.003), similar to findings by Malik et al. (8), who
reported increased difficulty in patients under 40 years old
due to higher inflammation and adhesions in younger
patients.

Gender distribution showed that males (54.7%) were more
likely to undergo an easy procedure compared to females
(45.3%), with a statistically significant association (p =
0.001). This is consistent with the findings of (2), where
male patients were associated with fewer complications and
easier surgical outcomes. In contrast, females tend to
present with a higher incidence of difficult procedures due
to a greater likelihood of gallstone-related complications, as
also noted in a study by Bashir et al. (9), where female
patients had a higher incidence of difficult laparoscopic
cholecystectomy (53.2%).

The mean BMI in this study was 27.47 + 4.72, indicating an
overweight population. There was no significant difference
in cholecystectomy difficulty across BMI categories (p =
0.372), which contrasts with global literature where obesity
is commonly associated with more difficult surgeries.
However, studies from Pakistan, such as those by Javed et
al. (10), have also reported similar results, suggesting that
factors other than BMI, such as bile duct diameter, might
play a more critical role in this population.

Bile duct diameter was found to be a significant factor in
predicting the difficulty of laparoscopic cholecystectomy.
Patients with a bile duct diameter of <4 mm had an easier
procedure (p = 0.001), while those with a diameter of 5-8
mm were more likely to experience difficulty. This finding
is consistent with the study by Ahmed et al. (11), who
reported a mean bile duct diameter of 5.3 + 1.1 mm in
patients with difficult laparoscopic cholecystectomy,
similar to our result of 5.52 + 1.02 mm. The bile duct size is
an important predictor of difficulty as larger ducts may
indicate more complex gallstone disease and inflammation.
In terms of comorbidities, 45.3% of the patients had
diabetes, while 14.7% had hypertension. Although the
association between comorbidities and cholecystectomy
difficulty was not statistically significant (p = 0.091),
diabetes is widely recognized as a contributing factor to
surgical complications due to impaired healing and
increased risk of infection. A study by Aslam et al. (12)
noted similar findings in their Pakistani cohort, where
diabetes did not show a significant association with
procedural difficulty but still contributed to postoperative
complications.

This study provides valuable insight into the factors
affecting laparoscopic cholecystectomy in the Pakistani
population, where demographic factors such as age, gender,
and bile duct diameter play a significant role in determining
the difficulty of the procedure. These findings are consistent
with the regional literature but also highlight some unique
trends, such as the lack of significant association between
BMI and procedural difficulty, which could be explored
further in future studies.

Conclusion

Our study emphasizes the need for personalized approaches
in laparoscopic cholecystectomy (LC) for cholelithiasis.

The patient's age, gender, and common bile duct diameter
play crucial roles in surgical planning. Our findings
underscore the significance of preoperative assessment to
predict surgical complexity accurately. To optimize
outcomes, surgeons must consider these factors in LC
procedures, ensuring patient safety and tailored care.
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