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Abstract:

Objective: To evaluate the diagnostic accuracy of the Nassar preoperative scoring system in predicting intraoperative
difficulty in elective laparoscopic cholecystectomy, using the intraoperative Sugrue score as the reference standard.

Study Design and Setting: A prospective validation study conducted in the Department of Surgery, Khyber Teaching
Hospital, Peshawar.

Methodology: A total of 274 patients aged 2060 years scheduled for elective |aparoscopic cholecystectomy were enrolled
over six months. Exclusion criteriaincluded prior hepatobiliary surgery, peritonitis, and cholangitis. Preoperative difficulty
was assessed using the Nassar scoring system based on clinical and ultrasound findings. Intraoperative difficulty was
assessed using the Sugrue scoring system. A Nassar score >6 predicted difficulty. Sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) were cal cul ated.

Results: Difficult |aparoscopic cholecystectomy (Sugrue score >4) was observed in 16.1% of patients. The Nassar score
showed 84.1% sensitivity, 85.6% specificity, 52.9% PPV, and 96.6% NPV. Stratified analysis showed that age >40 years
(p=0.008), male gender (p=0.018), and BMI =30 kg/m? (p=0.032) were significantly associated with increased difficulty.

Conclusion: The Nassar preoperative scoring system is areliable and clinically useful tool for predicting intraoperative
difficulty in elective laparoscopic cholecystectomy. Its high sensitivity and NPV make it particularly valuable in ruling
out difficult cases, facilitating better surgical planning and resource allocation in resource-limited settings
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The most common operation on the biliary tract is
cholecystectomy, which involves surgically removing the
gallbladder and is usually recommended for gallstones or
inflammation. L aparoscopic cholecystectomy has emerged
asthe gold standard for treating symptomatic cholelithiasis
among the surgical options available. The laparoscopic
approach has anumber of benefits over the traditional open
technique, such aslesstissue damage, shorter hospital stays,
faster recovery, and improved cosmetic results.**

Despite these advantages, laparoscopic cholecystectomy
may still be associated with an increased risk of intraoperative
complications. These could include gallbladder perforation,
bile leakage, injury to the common bile duct, and harm to
nearby structures while surgical instruments are being
inserted. Other hazards have also been reported, including
the development of adhesions, perihepatic collections,
foreign body retention, wound infection, port-site metastases,
external biliary fistulas, and in rare instances,
cholelithoptysis.?*° It is important to distinguish
intraoperative technical difficulty from postoperative
complications, as difficult laparoscopic cholecystectomy
refers to increased technical complexity during surgery
rather than the occurrence of adverse postoperative outcomes.
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Conversion rates to open operations during the early stages
of laparoscopic surgery's adoption varied from 2% to 15%;
however, as surgical experience has grown, these rates have
decreased to approximately 1% to 6%.*¢ In difficult
circumstances, conversion is frequently required to prevent
difficulties. Dense adhesions in Calot's triangle, prior upper
abdominal surgeries, gallbladder inflammation or gangrene,
cholecystoenteric fistulas, and Mirizzi syndrome are some
of thefactorsthat can make an operation difficult.*” Numerous
preoperative rating systems have been created to help foresee
these difficulties. Studies have indicated that one such
approach, put out by Nassar et ., has demonstrated promise
in forecasting challenging instances, with a sensitivity of
88.2% and a specificity of 73.8%.5%° Although several
preoperative scoring systems, including the Nassar score,
have been proposed and validated internationally, their
diagnostic performance may vary across populations due to
differencesin patient characteristics, disease severity, and
healthcare settings. Therefore, local validation remains
essential before routine clinical adoption.According to one
study, 14.6% of |aparoscopic cholecystectomies were deemed
challenging.®

Predicting a challenging laparoscopic cholecystectomy with
accuracy can help with improved surgical planning, resource
allocation, and patient education. Using the intraoperative
Sugrue score as the reference standard, this study aims to
assess the diagnostic accuracy of the Nassar preoperative
scoring system in identifying challenging laparoscopic
cholecystectomy cases. Intraoperative difficulty in
laparoscopic cholecystectomy is best assessed using
standardized intraoperative grading systems, such as the
Sugrue score, which objectively evaluates operative
complexity rather than relying solely on conversion to open
surgery. By focusing exclusively on elective laparoscopic
cholecystectomy, this study aims to determine the diagnostic
accuracy of the Nassar score in predicting intraoperative
difficulty and to assessitsclinical utility for surgical planning
and resource optimization.

Using the intraoperative Sugrue score as the reference
standard, this study’s primary objective is to assess the
diagnostic accuracy of the Nassar preoperative scoring
system in identifying challenging laparoscopic
cholecystectomy cases. As a secondary aim, the study
explores associations between patient demographics (age,
gender, BMI) and intraoperative difficulty.

METHODOLOGY

Six months after the research summary was approved by
Institutional Review Board Khyber Medica College, Khyber
Teaching Hospital, ERC number: 661/DME/KMC. This
study was carried out as a validation study in the surgery
department of Khyber Teaching Hospital in Peshawar from
1% December 2024 to 31 May 2025. Buderer's formulawas
used to determine the sample size, which was based on the

estimated prevalence of difficult laparoscopic
cholecystectomy at 14.6%, 88.2%, and 73.8%, with a 10%
margin of error and a 95% confidence level. A total of 274
patients were enrolled. The method used was non-probability
sequential sampling.

Participants who were scheduled for elective laparoscopic
cholecystectomy and were between the ages of 20 and 60
were included. Individuals who had a history of prior
hepatobiliary surgery, severe cardiac impairment,
cholecystoenteric fistula, peritonitis, or cholangitis were
excluded.

Following an explanation of the study's goals, possible risks,
and advantages, informed consent was acquired. Age, gender,
BMI, place of residence, education, occupation, and
socioeconomic position were among the demographic and
baseline clinical data that were documented.
Every participant had an abdominal ultrasound and aclinical
evaluation. One day prior to surgery, a pre-operative Nassar
score was determined based on clinical and sonographic
observations. Age, gender, ASA classification, primary
diagnosis, gallbladder wall thickness, CBD dilatation, pre-
ERCP status, and admission type were al included in the
Nassar scoring system. Every characteristic was given a
score, and atotal score higher than six was thought to be
indicative of a challenging laparoscopic cholecystectomy.

Under general anaesthesia, the surgeries were carried out
by consultant general surgeons who had over five years of
experience doing laparoscopic procedures using the usual
three-port approach. The Sugrue score, which took into
account factors such gallbladder appearance, the extent of
distension or contraction, accessibility, infection, and the
time required to locate the cystic duct and artery, was
determined by intraoperative observations. A challenging
laparoscopic cholecystectomy was thought to be confirmed
by a Sugrue score higher than 4.

The principal investigator used a standardised proformato
collect data. Every discovery was painstakingly recorded,
including the pre- and intraoperative scores.

IBM SPSS version 25 was utilised for data analysis.
Depending on the data distribution eva uated by the Shapiro-
Wilk test, continuous variables such as age, BMI, Nassar
score, and Sugrue score were expressed as means + standard
deviation or median with interquartile range. Frequencies
and percentages were used to represent categorical
characteristics, including gender, education, domicile,
occupation, socioeconomic status, and the incidence of
difficult laparoscopic cholecystectomy.

The primary analysis focused on the diagnostic accuracy of
the Nassar score against the Sugrue reference standard,
caculating senditivity, specificity, PPV, and NPV. Secondary
(exploratory) analysesincluded stratification by age, gender,
BMI, place of residence, education, occupation, and
socioeconomic status to assess potential associations with
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intraoperative difficulty.

The Sugrue score was used as the reference standard to
assess the Nassar score's diagnostic accuracy. Sensitivity,
specificity, positive predictive value (PPV), and negative
predictive value (NPV) were used to gauge the effectiveness
of the diagnosis. Sensitivity, which was determined as
follows, wasthe Nassar score's capacity to accurately identify
patients who had challenging laparoscopic cholecystectomy:

Sensitivity = TP/ (TP + FN) x 100

Specificity denoted the ability to correctly identify patients
without difficulty:

Specificity = TN / (TN + FP) x 100
Positive predictive value indicated the proportion of patients

who tested positive on the Nassar score and were confirmed
as difficult intraoperatively:

PPV = TP/ (TP+ FP) x 100

Negative predictive value referred to the proportion of
patients predicted as not difficult who were also confirmed
intraoperatively as not difficult:

NPV = TN/ (TN + FN) x 100

For thisanalysis, a 2x2 contingency table was created. Age,
gender, BMI, place of residence, education, occupation, and
socioeconomic position were additional stratification factors
for difficult laparoscopic cholecystectomy. When necessary,
the Chi-square or Fisher's exact test was used after
gtratification, and a p-value of less than 0.05 was regarded
as statistically significant.

RESULTS:

The study included 274 patients undergoing elective
laparoscopic cholecystectomy. The mean age was 42.8 £
9.6 years, with 32.8% (n=90) male and 67.2% (n=184)
female patients. The mean BMI was 28.4 + 3.2 kg/m2.
Regarding place of residence, 58.4% of patients were from
urban areas and 41.6% from rural areas. Educationa status
was distributed as 18.2% primary/none, 43.8% secondary,
and 38.0% graduate. Occupation included 51.1% employed
and 48.9% unemployed or housewives. Socioeconomic
status was low in 29.2%, middle in 54.7%, and high in
16.1% of patients. Median Nassar and Sugrue scores were
5 (IQR: 3-8) and 3 (IQR: 2-5), respectively (Table 1).”
Based on the intraoperative Sugrue score (>4), 44 patients
(16.1%) out of 274 had a challenging laparoscopic
cholecystectomy. A cutoff value of >6 was used to predict
difficult laparoscopic cholecystectomy in order to assessthe
diagnostic accuracy of the Nassar score. A contingency table

- Positive Predictive Value (PPV) =37/ (37 + 33) x 100 =
52.9%

- Negative Predictive Value (NPV) = 197/ (197 + 7) x 100
= 96.6%

Further stratification was performed to evaluate the
rel ationship between patient characteristics and the occurrence
of difficult Iaparoscopic cholecystectomy. Secondary analyses
were conducted to explore associations between patient
characteristics (age, gender, BMI) and the occurrence of
difficult laparoscopic cholecystectomy.

Table 1: Baseline Characteristics of Study Population (n = 274).

Variable Category / Mean £ SD / n (%)

Age (years) 42.8+9.6
Gender Male: 90 (32.8%)Female: 184 (67.2%)
BMI (kg/m?) 284+32

Place of residence Urban: 160 (58.4%)Rural: 114 (41.6%)

Primary/None: 50 (18.2%)

Education Secondary: 120 (43.8%)
Graduate: 104 (38.0%)
Employed: 140 (51.1%

Occupation pioy ( ‘)

Unemployed/Housewife: 134 (48.9%)

Low: 80 (29.2%)
Middle: 150 (54.7%)
High: 44 (16.1%)

Socioeconomic status

Nassar Score (median, IQR) | 5 (3-8)

Sugrue Score (median, IQR) | 3 (2-5)

Table 2: Frequency of Difficult Laparoscopic Cholecystectomy

Classification Percentage (%) | Percentage (%)
Difficult LC (Sugrue > 4) 16.1% 16.1%
Not Difficult LC (Sugrue = 4) 83.9% 83.9%

Table 3: Cross-tabulation of Nassar Score with Sugrue Score

Sugrue Positive| Sugrue Negative Total
(Difficult) (Not Difficult) ot
Nassar Positive 37 33
(>6) (True Positive) | (False Positive) | 70
Nassar Negative| 7 197 204
(=6) (False Negative) | (True Negative)
Total 44 230 274

Table 4: Diagnostic Accuracy of Nassar Score (>6 Cutoff)

measuring 2 by 2 was created. Par ameter Value (%)

Based on this, the diagnostic accuracy indicators were Sensitivity 84.1%

calculated as follows: Specificity 85.6%

- Sensitivity = 37/ (37 + 7) x 100 = 84.1% Positive Predictive Value 52.9%

. Specificity = 197 / (197 + 33) x 100 = 85.6% Negative Predictive Value | 96.6%
JBUMDC 2026;16(1):107-112 Page-109



Pre-Operative Scoring to Anticipate Intraoperative Difficulty of Elective Laparoscopic Cholecystectomy

Table 5: Stratification of Difficult LC by Demographic Variables

Variable | Category Dif{rif:lﬂa)l_c p-value

<40years | 14 (10.2%)

Age 0.008*
g >A0years | 30 (23.4%)
Male 21 (23.3%)

Gender 0.018*
Femae 23 (12.5%)
<30 kg/m? [ 32 (13.6%)

BMI 0.032*
>30 kg/mz | 12 (27.3%)

DISCUSSION

This study evaluated the diagnostic accuracy of the
preoperative Nassar scoring system in predicting
intraoperative difficulty during elective laparoscopic
cholecystectomy, using the intraoperative Sugrue score as
the reference standard. Secondary analyses examining
associ ations between patient characteristics and intraoperative
difficulty provide additional clinical context.

According to the Sugrue score, 16.1% of the 274 patients
that were included had a difficult laparoscopic
cholecystectomy. With a cutoff value greater than 6, the
Nassar scoring system showed 84.1% sensitivity, 85.6%
specificity, 52.9% positive predictive value (PPV), and
96.6% negative predictive value (NPV).

Although it isalittle lower than other worldwide estimates,
the prevalence of intraoperative difficulties seen in this study
falls within the range documented in comparable studies. A
higher percentage of acute and advanced disease cases, such
as acute cholecydtitis and gallbladder empyema, which were
not included in our study population because only elective
procedures were taken into consideration, were probably
included in Ahmed et al.'s (2025) cohort from a tertiary
centrein Ethiopia, which reported a prevalence of 40.2%.1*2

The Nassar scoring system's diagnostic performance in this
investigation isin good agreement with previous vaidations.
Withan AUC of 0.948 and sensitivity of 95.5% and specificity
of 96.9%, another study demonstrated a high level of
discriminating in a situation with limited resources.”** The
usefulness of the scoring system in anticipating operative
challenges was further supported by another study, which
showed that patients classified as high-risk (score >7) had
asdignificantly higher chance of intraoperative difficulty and
conversion to open surgery.'®*® Given the high NPV of
96.6%, which shows the system's strong usefulnessin ruling
out challenging instances, our sensitivity and specificity
values, abeit being somewhat lower, are till within clinically
acceptable levels. Practically speaking, this can simplify
operating room scheduling and team alocation in hospitals
with limited resources by accurately identifying cases that
are unlikely to pose intraoperative difficulties.

Our study's moderate PPV of 52.9% was in line with other
recent validations. Due to the relatively low proportion of

challenging cases, which has a greater impact on PPV than
other performance variables, the PPV was similarly moderate
in aprospective analysis with 367 patients, although having
acceptable sensitivity.™>® While the scoring method can
identify the majority of actualy difficult cases (asindicated
by sensitivity), it will aso flag a significant number of cases
astough that turn out not to be, resulting in some over triage.
This discovery highlights the difficulty that comes with
preoperative prognosis. However, if such over triage results
in better readiness and fewer negative outcomes, it might
be clinically justified given the potentially severe
conseguences of intraoperative problems.

A stratified analysis showed that higher BMI, male gender,
and advanced age were all substantially correlated with
difficulty performing alaparoscopic cholecystectomy. The
incidence of difficult surgery was 23.4% for patients over
40 and only 10.2% for patients under 40 (p=0.008). Ahmed
et al. found similar results, stating that age above 50 was an
independent predictor of problematic LC, most likely due
to fibrotic alterations and cumulative inflammatory events
in older individuals.”*” Additionally, male gender was linked
to a higher incidence of difficulties (23.3% vs. 12.5%;
p=0.018), which has been a consistent pattern in previous
research.

For example, studies®*®*° reported a markedly greater
difficulty rate in male patients, which they attributed to a
higher prevalence of dense pericholecystic adhesions, delayed
presentation, and more advanced disease at the time of
surgery.

Another important predictor was obesity; patients with a
BMI of =30 was more likely to have difficult procedures
(27.3% vs. 13.6%; p=0.032). This conclusion is consistent
with earlier research that found that higher BMI was
associated with impaired visualisation, problems accessing
Calot'striangle, and technical issues during port insertion.®?
According to research by Farhat et al., BMI is a powerful
indicator of conversion and difficulty during laparoscopic
cholecystectomy.® Therefore, it seems sense to include BMI
in scoring models, such as the Nassar system, asit improves
their predictive ability.

It should be noted that the intraoperative Sugrue score
includes more subjective components like gallbladder
appearance, adhesion presence, and time taken to dissect
critical structures, whereas the preoperative Nassar score
includes clinical and sonographic parameters like gallbladder
wall thickness, common bile duct dilatation, and pre-ERCP
status. Despite its value, the latter could differ depending
on the surgeon's experience and intraoperative judgement,
which could affect difficulty rating and cause interobserver
differences. However, an intraoperative grading system and
a standardised preoperative score offer aformal framework
for researching surgical complexity and enhancing results.***

Our reliance on the Sugrue intraoperative score provides a
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more nuanced view of operative difficulty than other studies
that used different difficulty benchmarks, such asconversion
to open surgery. Thisis because it captures challenges that
may not result in conversion but still present significant
intraoperative hurdles. Thisis particularly important in high-
volume facilities because difficult intraoperative situations
are still encountered, even though conversions may be
uncommon because of skilled surgical teams.

Additionally, the preoperative score cutoff of >6 might not
be the best threshold in every population, even if it was
chosen based on earlier research, such as that conducted by
Nassar et a. To better balance sensitivity and specificity, a
receiver operating characteristic (ROC) curve analysis may
be helpful in determining the optimal cutoff value for this
particular cohort. Finally, even though this study concentrated
on difficulty prediction, future investigations should examine
whether the application of such grading systems resultsin
better clinical outcomes, including shorter hospital stays,
fewer problems, or faster operating times. To determine
whether the regular use of preoperative scoring warrants
the possible resource alocation related to more aggressively
managing high-risk cases, cost-effectiveness assessments
would also be necessary.

Despite its strengths, this study has limitations. Exclusion
of emergency cases, patients older than 60 years, and those
with prior hepatobiliary surgery limits generalizability,
particularly to more complex cases. Additionaly, thesingle-
centre design and procedures performed by experienced
consultants may limit applicability to settings with less
surgica expertise.Further multicentre and prospective studies
are recommended to validate these findings across diverse
patient populations and healthcare settings.

CONCLUSION

This study demonstrates that the Nassar preoperative rating
system, which has strong sensitivity, specificity, and an
excellent negative predictive value, is a therapeutically
useful and dependable tool for predicting intraoperative
difficulty in elective laparoscopic cholecystectomy. When
used properly, it can improve surgical readiness, aid in
patient counselling, and facilitate more effective use of
surgical resources, especially in settings with high patient
volume or restricted resources. The need of individualised
risk assessment is shown by the substantial correlations
found between intraoperative difficulties and male gender,
age over 40, and obesity. Although the scoring system shows
good diagnostic performance, it should be interpreted
cautiously because of its modest positive predictive value,
which indicates that overestimation of complexity is still
possible. To improve predictive thresholds and confirm the
system's suitability for larger patient populations, such as
emergency and difficult surgical cases, more multicentre
study is advised.
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