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Abstract:
Introduction: Laparoscopic cholecystectomy (LC) has become the gold standard for treating symptomatic
cholelithiasis due to its advantages over open surgery. However, certain cases present significant surgical
challenges, leading to prolonged operative time, conversion to open surgery, or complications. Identifying
predictive factors for difficult LC is crucial for operative planning and patient counseling.

Aims and Objectives: To identify and analyze preoperative and intraoperative factors contributing to difficult
laparoscopic cholecystectomy and determine significant predictors of surgical complexity in LC cases.
Methodology: This prospective observational study was conducted at Sarojini Naidu Medical College, Agra, from
October 2022 to August 2024. Ninety patients aged 20-50 years with cholelithiasis or cholecystitis scheduled for
elective LC were included. Statistical analysis was performed using SPSS version 27.

Results: The study included 90 patients (mean age 38.2+9.23 years; 76.7% female). Significant predictors of
difficult LC included age >50 years (p<0.001), history of acute cholecystitis (p=0.002), gallbladder wall thickness
>Amm (p=0.010), pericholecystic collection (p<0.001), and stone at neck/cystic duct (p=0.002). Intraoperatively,
operative time >100 minutes (p<0.001), conversion to open surgery (3.3%), and bile spillage (3.3%) were
significantly associated with surgical difficulty.

Conclusion: Multiple preoperative and intraoperative factors significantly predict difficult laparoscopic
cholecystectomy. These predictors can enhance surgical planning, reduce complications, and improve patient
outcomes.
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1. Introduction
Laparoscopic cholecystectomy (LC) has become the

surgeon encounters significant challenges due to
anatomical variations, dense adhesions,

gold standard for treating symptomatic cholelithiasis
due to its advantages over open surgery, including
reduced postoperative pain, shorter hospital stay,
quicker recovery, and improved cosmetic outcomes
[1, 2]. However, LC can be technically challenging in
certain patients, leading to prolonged operative
time, conversion to open surgery, or intraoperative
complications such as bile duct injury (BDI) and
bleeding [3, 4].

A "difficult cholecystectomy" is one in which the
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inflammation, or distorted gallbladder anatomy.
Identifying these cases in advance is crucial for
operative planning and patient counseling. Various
preoperative factors have been associated with
surgical difficulty, including older age, male gender,
obesity, previous abdominal surgery, history of
acute cholecystitis, and imaging findings such as
thickened gallbladder wall, pericholecystic fluid, and
impacted stones [5-7].

Safe surgical performance

also requires an
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understanding of critical anatomical landmarks like
the hepatocystic triangle, Rouviere’s sulcus, and the
concept of the critical view of safety (CVS), which are
essential for minimizing BDI risk [8, 9]. Despite
advancements in surgical training and technology,
BDI remains a serious complication, emphasizing the
need for predictive tools and safety protocols [4].
This study aims to identify and analyze both
preoperative and intraoperative factors that
contribute to difficult LC. By evaluating these
predictors, the study seeks to enhance surgical
planning, reduce complication rates, and improve
patient outcomes in laparoscopic cholecystectomy.
Objective
1. To identify and analyze preoperative and
intraoperative factors for difficult laparoscopic
cholecystectomy.
2. To determine significant predictors of surgical
complexity in LC cases.
Methodology
This prospective observational study was conducted
in the Department of General Surgery and Super
Specialty Gastro-surgery, Sarojini Naidu Medical
College (SNMC), Agra. The study was carried out
from October 2022 to August 2024.
Sample Size: All eligible patients admitted during the
6-month study period were included, resulting in a
sample size of 90 patients.
Study Subjects: The study included patients
admitted with a diagnosis of cholelithiasis or
cholecystitis and scheduled for elective laparoscopic

cholecystectomy.

Inclusion Criteria: Patients aged between 20 and 50
years, diagnosed with cholelithiasis or cholecystitis
by ultrasonography, and planned for elective
laparoscopic cholecystectomy.

Exclusion Criteria: Presence of CBD stones, dilated

CBD, or obstructive jaundice, Patients not 179

consenting for laparoscopic surgery, Emergency
cases or those undergoing simultaneous surgical
procedures, Patients with significant comorbidities
affecting surgical outcomes, Cases where conversion
to open surgery was required due to unrelated
complications.

Study Tools and Instruments: Structured data
collection form including demographic data, clinical
history, physical examination findings, imaging
results, and intraoperative findings.

Statistical Analysis: Data was entered in MS Excel
and analysed using SPSS version 27. Descriptive
statistics were used for mean, standard deviation,
frequency, and percentage. The chi-square test was
applied to find associations between variables. A p-
value < 0.05 was considered statistically significant.
Results

Out of 90 patients, the majority (40; 44.4%) were in
the age group of 31-40 years, followed by 21
patients (23.4%) in the 41-50 years age group. The
mean age was 38.2 + 9.23 years. Of the total, 21
patients (23.3%) were male and 69 (76.7%) were
female. A history of acute cholecystitis was present
in 33 patients (36.7%) and absent in 57 (63.3%).
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Figure 1: Age and Gender distribution of the study participants

Table 1: Pre-operative findings

Variable

| Present n (%) | Absent n (%)

Previous status

h/o cholecystitis

| 33(36.7%) | 57(63.3%)

Laboratory findings

elSSN1303-5150

®

www.neuroquantology.com




NeuroQuantology| | May 2025 | Volume 23 | Issue 5| Page 178-182 | doi: 10.48047/nq.2025.23.5.NQ25021
Dr. Prashant Gupta et al/ A Study on the Factors Predicting Difficult Laparoscopic Cholecystectomy at A Tertiary Care Centre, North India

Raised Total Bilirubin

0 (0.0%) 90 (100.0%)

Raised Alkaline Phosphatase

0 (0.0%) 90 (100.0%)

USG findings

Increased GB Wall Thickness (>4 mm) & Contracted GB

20 (22.2%) 70 (77.8%)

Pericholecystic Collection 5 (5.6%) 85 (94.4%)
Stone at Neck/Cystic Duct 8 (8.9%) 82 (91.1%)
The table summarizes the pre-operative findings wall thickness (>4 mm) with a contracted

among the 90 patients studied. A history of acute
cholecystitis was present in 33 patients (36.7%).
Laboratory investigations showed that none of the
patients had raised total bilirubin or alkaline
phosphatase levels. Ultrasound findings revealed
that 20 patients (22.2%) had increased gallbladder

gallbladder. Pericholecystic collection was noted in 5
patients (5.6%), and stones at the neck or cystic duct
were found in 8 patients (8.9%). These pre-operative
factors are relevant for anticipating surgical difficulty
during laparoscopic cholecystectomy.

Table 2: Intraoperative Findings

180

Intraoperative Findings No. of patients Percentage (%)
Clear anatomy 61 67.8

Dense adhesions around Calot's 3 33

Dense omental adhesions 3 33

Filmsy Adhesions adhesions 5 5.6

Some omental adhesion 18 20.0

Out of 90 patients, clear anatomy was observed in
61 cases (67.8%), indicating a favorable operative
field in the majority of patients. Dense adhesions
around Calot's triangle and dense omental
adhesions were each noted in 3 patients (3.3%).
Filmsy adhesions were seen in 5 patients (5.6%),

while some omental adhesions were present in 18
patients (20.0%). These findings suggest that
although most patients had a clear operative field,
varying degrees of adhesions were encountered in a
significant number of cases, potentially influencing
the complexity of surgery.

Table 3: Intraoperative complications

Variable Present n (%) Absent n (%)
Conversion to Open Surgery 3 (3.3%) 87 (96.7%)
Bile Spillage 3 (3.3%) 87 (96.7%)

Table 3 presents the intraoperative complications
observed during laparoscopic cholecystectomy.
Conversion to open surgery was required in 3
patients (3.3%), indicating technical difficulty or
safety concerns during the laparoscopic procedure.
Bile spillage occurred in another 3 patients (3.3%),
which can increase the risk of postoperative

infection or adhesions. Despite these complications,
the overall incidence was low, reflecting a generally
safe surgical profile in the majority of patients.

85 (94.4 %) had having Operative Time of 50-100
min, and 5 (5.6%) had having Operative Time of
more than 100 min, with a mean operating time of
72.1 + 18.86 minutes.

Table 4: Association of Predictor Variables with Difficult Laparoscopic Cholecystectomy

S. No Predictor Variable Difficult surgery Chi-square p-value
T No-N (%) | Yes-N (%)
PRE OPERATIVE FINDINGS

1 Age >50 years 57 (100%) 33 (36.7%) 63.368 <0.001*
2 History of Acute Cholecystitis 57 (100%) 33 (36.7%) 9.144 0.002*
3 History of Upper Abdominal Surgery 84 (93.3%) 6 (6.7%) 0.871 0.929

4 GB Wall Thickness >4 mm 70 (77.8%) 20 (22.2%) 13.247 0.010*
5 Pericholecystic Collection 85 (94.4%) 5 (5.6%) 29.496 <0.001*
6 Stone at Neck/Cystic Duct 82 (91.1%) 8 (8.9%) 16.481 0.002*
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INTRA OPERATIVE FINDINGS
7 Operative Time >100 minutes 85 (94.4%) 5 (5.6%) 29.496 <0.001*
8 Conversion to Open Surgery 87 (96.7%) 3(3.3%) 27.931 <0.001*
9 Bile Spillage 87 (96.7%) 3(3.3%) 15.149 0.004*

Out of the various preoperative and intraoperative
factors analyzed, several were found to be
significantly associated with difficult laparoscopic
cholecystectomy. Among preoperative findings, age
>50 years showed a strong association with surgical
difficulty (x* = 63.368, p < 0.001). A history of acute
cholecystitis (x> = 9.144, p = 0.002), increased
gallbladder wall thickness >4 mm (x? = 13.247, p =
0.010), pericholecystic collection (x*> = 29.496, p <
0.001), and the presence of stone at the neck/cystic
duct (x*> = 16.481, p = 0.002) were also significantly
associated with difficult surgery. However, a history
of upper abdominal surgery did not show a
statistically significant association (p = 0.929).
Among  intraoperative  variables,  prolonged
operative time >100 minutes (x> = 29.496, p < 0.001),
conversion to open surgery (x> = 27.931, p < 0.001),
and bile spillage (x* = 15.149, p = 0.004) were
significantly associated with difficult laparoscopic
cholecystectomy.

DISCUSSION

In the present study, the average patient age was
38.2 + 9.23 years, with 76.7% females. Acute
cholecystitis was reported in 36.7%, and conversion
to open surgery occurred in 3.3% of cases due to
inflammation. This contrasts with Roheena Z. Panni
et al. [10]. Intraoperatively, 67.8% had clear
anatomy, while various adhesions were seen in the
rest. Operative time was under 100 minutes in
94.4% of patients. Stones at the neck/cystic duct
were found in 8.9%, similar to findings reported by
J.G. Hunter et al. [11].

The study by Roheena Z. Panni et al. [10]
emphasized inflammation as the primary reason for
conversion to open surgery during laparoscopic
cholecystectomy for acute cholecystitis, highlighting
that conversion serves as a marker of operative
difficulty due to inflammation.

Both studies highlight acute inflammation as central
to surgical difficulty and conversion. While Roheena
et al. focus more on the conceptual and systemic
implications (like the Tokyo Guidelines), the present
study provides specific statistical evidence from 90
patients, reinforcing inflammation-related features
as predictors of difficulty in laparoscopic
cholecystectomy.

The present study identified several preoperative
factors significantly associated with difficult
laparoscopic cholecystectomy (LC), including age >50
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years, history of acute cholecystitis, gallbladder wall

thickness >4 mm, pericholecystic collection, and

stones at the neck/cystic duct. These findings are

consistent with recent studies from the past five

years, which have also highlighted similar risk

factors.

For instance, a study by Chin et al. [12] found that

increased age and gallbladder wall thickness were

significant predictors of conversion from LC to open

surgery. Similarly, Sapmaz and Karaca [13] reported

that a history of acute cholecystitis and gallbladder

wall thickening were associated with increased

surgical difficulty. Acehan and Kose [14] also

identified impacted stones at the neck/cystic duct as

a significant factor.

These studies corroborate the present study's

conclusions, emphasizing the importance of

preoperative assessment of these factors to

anticipate and manage potential difficulties during

LC.

These findings can be utilized to enhance surgical

planning, optimize patient selection, and improve

clinical outcomes in laparoscopic cholecystectomy."

Clinical Implications from Findings include

= RISK STRATIFICATION: High-risk patients (older
age, history of cholecystitis, thick GB wall) can
be identified preoperatively.

= |IMAGING IMPORTANCE: USG can guide
anticipation  of  difficulty  (thick  wall,
pericholecystic fluid, impacted stone).

= INTRAOPERATIVE PREPAREDNESS: Anticipating
adhesions or anatomical challenges helps reduce
conversion and complications.

= IMPROVED OUTCOMES: Early identification and
preparedness led to low rates of conversion
(3.3%) and bile spillage (3.3%), suggesting that
effective planning improves safety.

= SURGICAL DECISION-MAKING: Findings support
selective use of expert hands or early conversion
in complex cases to prevent injury.

CONCLUSION

This study successfully identifies multiple significant

preoperative and intraoperative factors that predict

difficult  laparoscopic  cholecystectomy. The
combination of patient demographics, clinical
history, imaging findings, and intraoperative

observations provides a comprehensive framework
for surgical risk assessment. Implementation of
these predictive factors in clinical practice can
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significantly enhance surgical

complications, and improve overall patient

outcomes in laparoscopic  cholecystectomy

procedures. The low overall complication rate (3.3%

each for conversion and bile spillage) demonstrates

that with proper patient selection and surgical

expertise, laparoscopic cholecystectomy remains a

safe and effective procedure for treating

cholelithiasis.
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