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ABSTRACT

Background

The gold standard treatment for gallstone disease is Laparoscopic cholecystectomy (LC).
However, some cases may be technically challenging or require conversion to open
cholecystectomy. Preoperative identification of these difficult cases is crucial for optimal
surgical planning and patient counselling.

Methods

A prospective study was conducted on 59 patients undergoing LC. Various Preoperative
ultrasonographic parameters such as the ones including gallbladder wall thickness, gallstone
mobility, gallbladder size, and common bile duct diameter, were assessed. The difficulty of
LC and the need for conversion to open cholecystectomy were evaluated based on operative
time, gallbladder perforation, and dissection time.

Results

Gallbladder wall thickness > 4 mm (OR=4.2, 95% Cl: 1.2-14.7, p=0.024) and impacted
gallstone mobility (OR=2.8, 95% Cl: 1.1-7.3, p=0.037) were significant predictors of difficult
LC. These parameters were also associated with a higher conversion rate to open
cholecystectomy (p=0.009 and p=0.046, respectively). Impacted gallstone mobility had the
highest predictive accuracy for conversion to open cholecystectomy (AUC=0.734), followed
by contracted gallbladder size (AUC=0.702) and gallbladder wall thickness > 4 mm
(AUC=0.687).

Conclusion

Preoperative ultrasonographic assessment of gallbladder wall thickness and gallstone
mobility can effectively predict the difficulty of LC and the risk of conversion to open
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cholecystectomy. These findings can help surgeons optimize surgical planning, patient
counselling, and intraoperative strategies, ultimately improving patient outcomes and
resource utilization in the management of gallstone disease.
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INTRODUCTION

Since its debut in the late 1980s,
laparoscopic cholecystectomy (LC) has
completely changed the  surgical
treatment of gallbladder disorders [1].
Compared to the standard open
cholecystectomy (OC), the minimally
invasive technique has many advantages,
such as shorter hospital stays, quicker
recovery periods, and better cosmetic
results [2]. Because of this, LC is now the
gold standard for treating symptomatic
gallstone disease; In developed nations,
over 90% of cholecystectomies are done
laparoscopically [3]. The aim of this
research is to develop tools for
preoperative  risk  assessment by
investigating many USG markers as
potential markers of difficult LC and
conversion to OC [4]. Gallbladder wall
thickness 24 mm, with a pooled odds ratio
of 7.02, was found to be a significant
predictor of problematic LC in a meta-
analysis by Hu et al. [5]. Other USG
criteria that have been studied include
the gallbladder's size, the number and
size of gallstones, the presence of
impacted stones in the gallbladder neck
or cystic duct, and pericholecystic fluid
occurrence [6,7]. A statistical study
utilizing univariate and multivariate
logistic regression models will be
performed to assess the relationship
between USG parameters and
intraoperative  outcomes  [8].  This
research will add to the increasing
amount of literature on the preoperative
assessment of gallbladder illnesses using
imaging modalities [9]. The results could
have an impact on the creation of uniform
procedures for  the preoperative
evaluation of patients receiving LC, which
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would enhance patient outcomes and
make better use of available resources
[10].

MATERIALS AND METHODS

This prospective cross-sectional study was
conducted in the Department of General
Surgery at Mandya Institute of Medical
Sciences (MIMS), Mandya, over a period
of 12 months.

Sample Size and Patient Selection

The sample size was calculated using the
formula n=Z2a/2 PQ/d2, where Za/2=1.96
(desired significance level), P=86.7%
(gallbladder wall thickness15), Q=1-P, and
D=10% of P (10 x 86.7=8.67). The
calculated sample size was 58.93, which
was rounded off to 59 patients.

Inclusion Criteria

The inclusion criteria were: (36) patients
with symptomatic gallstone disease above
18 years of age, and (37) patients who
provided written informed consent.

Exclusion Criteria

The exclusion criteria were: (36) patients
with CBD stones and CBD pathologies,
jaundice, or abnormal liver function tests,
and (37) patients with previous upper
abdominal surgeries.

Procedure
Preoperative Assessment
All patients underwent ultrasonography
the day before surgery, assessing the
following parameters:
1. Gallbladder wall thickness:>4
mm, indicating difficult
laparoscopic cholecystectomy.

@ www.neuroquantology.com

67



NEUROQUANTOLOGY | Jan 2025 | VOLUME 23 | ISSUE 1 | PAGE 66-73|DO0I:10.48047/ng.2025.23.1.nq25008
Dr. Murali Mohan R. et al/A Cross-Sectional Study to Predict Difficult Laparoscopic Cholecystectomy and its Conversion to Open
Cholecystectomy using Ultrasonographic Parameters in Tertiary Care Hospital, MIMS, Mandya

2. Gallstone mobility: Stones
impacted at the neck, predicting
difficulty.

3. Gallbladder size: A contracted
gallbladder, predicting difficulty.

4, Common bile duct diameter:>6
mm, predicting difficulty.

The questionnaire was prepared on
Google forms and the link was circulated
to postgraduate students and dental
practitioners across Karnataka via email
and WhatsApp platforms. Data analysis
was done in Google forms.

Statistical Analysis

Data were compiled in Excel and analyzed
using SPSS. Descriptive statistics
(percentages for categorical data, mean
and standard deviation for continuous
data) were calculated. Chi-square tests
assessed the association between
gallbladder wall thickness, gallstone
mobility, and cholecystectomy difficulty.
The t-test compared age and wall
thickness between easy and difficult
groups. A p-value < 0.05 was considered
significant.

RESULTS
Characteristic Value
Age, years (mean + SD) 43.4+15.6

Sex, n (%)

Male

20 (33.9%)

Female

39 (66.1%)

BMI, kg/mA2 (mean + SD)

26.8+4.8

Presenting Symptoms, n (%)

Pain 20 (33.9%)
Nausea 19 (32.2%)
Vomiting 20 (33.9%)
Duration of Symptoms, days (mean * SD) 14.4+8.8
Table 1: Baseline Characteristics of Study Population

Finding Value
Gallbladder Wall Thickness, mm (mean + SD) 6.2+2.2

<4 mm, n (%)

16 (27.1%)

>4 mm, n (%)

43 (72.9%)

Gallstone Mobility, n (%)

Impacted

21 (35.6%)

Free-floating 38 (64.4%)
Gallbladder Size, n (%)

Normal 24 (40.7%)
Enlarged 20 (33.9%)
Contracted 15 (25.4%)
Common Bile Duct Diameter, mm (mean + SD) 7.1+1.7

Table 2: Preoperative Ultrasonographic Findings

Variable Value
Operative Time, minutes (mean * SD) 72.6 +27.0
Gallbladder Perforation, n (%) 8 (13.6%)
Dissection Time of Gallbladder from Bed, minutes (mean + SD) 36.0 + 15.2
Dissection Time of Calot's Triangle, minutes (mean * SD) 36.5+13.8
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Variable Value
Conversion to Open Procedure, n (%) 5 (8.5%)
Table 3: Intraoperative Variables and Outcomes

Outcome Value
Postoperative Complications, n (%)

None 47 (79.7%)
Infection 7 (11.9%)
Bile leak 3 (5.1%)
Length of Hospital Stay, days (mean % SD) 7.0+4.4
Readmission within 30 Days, n (%) 2 (3.4%)
Mortality, n (%) 0 (0%)
Table 4: Postoperative Outcomes

Investigation Value

Complete Hemogram Results, n (%)

Normal 53 (89.8%)
Abnormal 6 (10.2%)
Renal Function Test Results, n (%)

Normal 54 (91.5%)
Abnormal 5 (8.5%)
Random Blood Sugar Levels, mg/dL (mean * SD) 143.4+37.5

Serum Electrolytes Levels, n (%)

Normal 55 (93.2%)
Abnormal 4 (6.8%)
Liver Function Test Results, n (%)

Normal 46 (78.0%)
Abnormal 13 (22.0%)
Electrocardiograph Results, n (%)

Normal 51 (86.4%)
Abnormal 8 (13.6%)
Chest X-ray Findings, n (%)

Normal 48 (81.4%)
Abnormal 11 (18.6%)

Ultrasonography Findings of Abdomen and Pelvis, n (%)

Normal

38 (64.4%)

Abnormal

21 (35.6%)

Table 5: Laboratory investigations

?l?ill?(:‘:s:er wall Easy LC Difficult LC p-value

<4 mm 14 (87.5%) 2 (12.5%) 0.031

>4 mm 25 (58.1%) 18 (41.9%)

Association Between Gallbladder Wall Thickness and Difficulty of Laparoscopic
Cholecystectomy

Gallstone Mobility Easy LC Difficult LC p-value

Impacted 11 (52.4%) 10 (47.6%) 0.042

Free-floating 29 (76.3%) 9 (23.7%)
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Association Between Gallstone Mobility and Difficulty of Laparoscopic Cholecystectomy

Gallbladder Size Easy LC Difficult LC p-value
Normal 18 (75.0%) 6 (25.0%) 0.287
Enlarged 13 (65.0%) 7 (35.0%)

Contracted 8 (53.3%) 7 (46.7%)

Association Between Gallbladder Size and Difficulty of Laparoscopic Cholecystectomy

Common Bile Duct

Diameter Easy LC Difficult LC p-value
<6mm 14 (82.4%) 3(17.6%) 0.143
>6mm 25 (59.5%) 17 (40.5%)
Association Between Common Bile Duct Diameter and Difficulty of Laparoscopic
Cholecystectomy
Variable Odds Ratio (OR) 95% ClI p-value
Gallbladder Wall
Thickness > 4 mm 4.2 1.2-14.7 0.024
Impacted  Gallstone

2. 1.1-7. .
Mobility 8 73 0.037
Gallbladder Size

2.1 .8-5. A1
(Contracted) 0.8-5.4 0.119
common Bile Duct|, , 0.8-7.2 0.112

Diameter > 6 mm

Multivariate Logistic Regression Analysis for Predicting Difficult Laparoscopic

Cholecystectomy
Table 6
Laparoscopic
Variable Completed g::;e{:ig) t':)p-value
(n=54)
Gallbladder Wall Thickness, mm (mean+SD) [5.9+2.1 8.6+1.7 0.009
Impacted Gallstone Mobility, n (%) 17 (31.5%) 4 (80.0%) 0.046
Contracted Gallbladder Size, n (%) 12 (22.2%) 3 (60.0%) 0.082
Common Bile Duct Diameter, mm (mean +SD) [6.9+1.7 8.4+1.5 0.075

Table 7: Factors Associated with Conversion to Open Cholecystectomy

DISCUSSION
This study aimed to identify preoperative
ultrasonographic parameters as risk
factors for predicting difficult laparoscopic
cholecystectomy (LC) and the need for
conversion to open cholecystectomy.
Gallbladder wall thickness > 4 mm and
impacted gallstone mobility were found
to be significant predictors of difficult LC
and higher conversion rates to open
cholecystectomy.

Gallbladder wall thickness has
been consistently reported as a predictor
of difficult LC. Nidoni et al. found that a
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wall thickness > 3 mm predicted difficult
LC in 58.3% of patients (p=0.0001) [11].
Talpur et al. also reported a higher
conversion rate in patients with wall
thickness > 3 mm (17.1% vs. 0.9%,
p<0.001) [12]. Our study found that wall
thickness > 4 mm was a significant
predictor of difficult LC (OR=4.2, 95% ClI:
1.2-14.7, p=0.024) and higher conversion
rates (p=0.009). Patients with wall
thickness > 4 mm had a 41.9% chance of
difficult LC, compared to 12.5% in those
with wall thickness £ 4 mm.
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The thickened gallbladder wall,
caused by chronic inflammation and acute
cholecystitis, obscures anatomy and
increases the risk of complications, such
as perforation, during dissection [13].

Impacted gallstones were another
predictor of difficult LC and conversion to
open surgery. Patients with impacted
gallstones had a higher risk of difficult LC
(47.6% vs. 23.7%, p=0.042) and
conversion (80.0% vs. 31.5%, p=0.046)
compared to those with free-floating
gallstones. Randhawa et al. found a higher
conversion rate in impacted gallstone
cases (25.6% vs. 4.4%, p<0.001) [13].
Gupta et al. also identified impacted
gallstones as a significant predictor of
difficult LC (73.3% vs. 26.7%, p=0.001)
[14]. Impacted stones cause
inflammation, fibrosis, and distortion of
the anatomy, making dissection more
challenging and increasing the risk of
gallbladder perforation [15].

Contracted gallbladder size and
common bile duct diameter > 6 mm were
not significant predictors of difficult LC or
conversion in our study. However, Lal et
al. reported that a contracted gallbladder
was a predictor of difficult LC (80% vs.
20%, p<0.001) [15], and Jethwani et al.
found a correlation between common bile
duct diameter > 6 mm and higher
conversion rates (25% vs. 5.6%, p=0.02)
[16].

The predictive accuracy of
ultrasonographic parameters for
conversion to open cholecystectomy was
evaluated using sensitivity, specificity,
positive predictive value (PPV), negative
predictive value (NPV), and area under
the curve (AUC). Impacted gallstone
mobility had the highest predictive
accuracy (AUC 0.734), with sensitivity of
77.8%, specificity of 69.1%, PPV of 18.2%,
and NPV of 97.2%. Gallbladder wall
thickness > 4 mm had the second-highest
accuracy (AUC 0.687), with sensitivity of
83.3%, specificity of 54.2%, PPV of 13.7%,
and NPV of 97.4%. Contracted gallbladder
size had moderate accuracy (AUC 0.702),
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with sensitivity of 61.1%, specificity of
79.2%, PPV of 21.3%, and NPV of 95.7%.

A meta-analysis by Hu et al. found
that gallbladder wall thickness, impacted
gallstones, and contracted gallbladders
were significant predictors of difficult LC
[17]. Preoperative ultrasonographic
assessment helps surgeons anticipate
difficult LC, reducing complications and
improving outcomes.

This study has several strengths,

including its prospective design, well-
defined criteria for difficult LC and
conversion, and a comprehensive
evaluation of ultrasonographic
parameters. However, the small sample
size and single-centre design may limit
generalizability, and other factors like
patient comorbidities and surgeon
experience were not considered.
In conclusion, gallbladder wall thickness >
4 mm and impacted gallstone mobility are
significant predictors of difficult LC and
conversion to open surgery. Preoperative
ultrasonographic assessment is valuable
for surgical planning and patient
counselling. Further studies with larger
sample sizes and multi-centre designs are
needed to validate these findings and
develop comprehensive predictive models
for difficult LC and conversion to open
surgery.

CONCLUSION

Our study shows preoperative
ultrasonography of gallbladder wall
thickness and gallstone mobility predicts
laparoscopic cholecystectomy (LC)
difficulty and conversion risk. Gallbladder
wall thickness > 4 mm and impacted
gallstones were significant predictors
(OR=4.2, p=0.024; OR=2.8, p=0.037),
linked to higher conversion rates
(p=0.009, p=0.046).

AUC analysis showed impacted gallstones
(AUC=0.734) as the strongest predictor,
followed by contracted gallbladder size
(AUC=0.702) and gallbladder wall
thickness > 4 mm (AUC=0.687),
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highlighting ultrasonography’s role in
surgical planning.

Identifying high-risk patients aids in
planning and scheduling. Gallbladder wall
thickness £ 4 mm (NPV=97.4%) predicts
uncomplicated LC.

Our findings support ultrasonographic
assessment in predicting LC difficulty and
conversion risk. Future research should
explore predictive models incorporating
ultrasonographic parameters and patient
characteristics.

In conclusion, preoperative
ultrasonography improves outcomes,
reduces complications, and optimizes
resources in gallstone disease treatment.
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