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ABSTRACT

Introduction: Laparoscopic cholecystectomy has varying degrees of complexity; therefore, it is necessary to systematically
identify and classify elements of operative difficulty.

Objective: This study aimed to assess the validity and applicability of Nassar difficulty grading scale, correlation between
operative findings according to it and perioperative outcomes of laparoscopic cholecystectomy regarding operative time,
conversion to open approach, hospital stay, intraoperative and early postoperative complications.

Patients and Methods: This prospective randomized study was conducted at the Department of General Surgery, Tanta
University from May 2020 to May 2021. One hundred patients (21 males, 79 females) were included. The age ranged
from 22 to 67 years. The Nassar scale was used to assess the risk of a difficult cholecystectomy. Intraoperative outcomes
evaluated included bleeding, bile and stone spillage, the presence of bowel or biliary injuries, operative time, and the
need for conversion to open surgery. Postoperative outcomes recorded were the total length of hospital stay, 30-day
complications, the need for reintervention, and mortality.

Results: Comparison of the Nassar scoring system with outcomes revealed a significant association of rising Nassar grade
with bile spillage, stone spillage, bleeding, postoperative drain placement, duration of surgery, and total length of hospital
stay. There was no Conversion to open. There was no mortality. The incidence of 30-day reintervention and complications
did not have a significant correlation with high grades.

Conclusion: Nassar operating scale is a simple scale that can be used by all levels of surgeons to predict difficult
laparoscopic cholecystectomy. Rising grades have a significant correlation with difficulty and complications.
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INTRODUCTION difficulty scale, introduced in 1995, depends on three
parameters including GB appearance, cystic pedicle, and
Laparoscopic cholecystectomy (LC) is considered the adhesion, and is categorized into four gradesk. Nassar
gold standard treatment for symptomatic gallstone (GB) scale was modified in 1996 in the reference cohort to
diseases!'l. Although, a high safety profile, LC can vary include a Grade 5 (which was defined as the presence
significantly in complexity. While some cases are simple of either Mirizzi type 2 or higher, cholecystocutaneous,
and straightforward and can be comfortably handled by a cholecysto-duodenal or cholecysto-colic fistula)y Due
surgeon in training under appropriate supervision, others to its thoroughness and user-friendly nature, this grading
pose considerable challenges even for the most skilled system has become widely adopted in numerous research
specialist® Difficult cholecystectomy procedures not only studies assessing the appropriateness of specific procedures
prolong surgery duration but also elevate the likelihood of and the intra- and postoperative outcomes of laparoscopic
perioperative complications and the necessity of switching cholecystectomy. Recent findings revealed a correlation
to open surgery. Hence, it’s essential to preemptively between higher operative difficulty scores and adverse
recognize these instances, enabling better patient clinical outcomes, including prolonged hospitalization,
consultation, optimizing operating room conditions, and postoperative complications, the necessity for conversion
appropriately assigning highly experienced surgeons rather to open surgery, and 30-day mortality. The study aimed
than trainees to handle such casesP. Several preoperative to assess the validity and applicability of Nassar difficulty
grading systems have been created to forecast the grading scale, correlation between operative findings
complexity of surgery in patients having cholecystectomy according to it and perioperative outcomes of LC regarding
for cholecystitis. These systems rely solely on clinical operative time, conversion to open approach, hospital stay,
factors and diagnostic techniques to primarily indicate the intraoperative and early postoperative complications.

outcomes during and after surgery!l. The Nassar operative
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PATIENTS AND METHODS:

Study design

This prospective study was conducted at Gastrointestinal
and Laparoscopic Surgery Unit, Department of General
Surgery, Tanta University from May 2020 to May 2021.
The study was approved by the institutional ethical
committee. Inclusion criteria were: patients aged more
than 18 years, and patients who were scheduled for LC in
the presence or absence of previous abdominal surgeries.
Exclusion criteria were: Patients who were diagnosed with
GB cancer, Pregnant females in the last trimester, Patients
aged less than 18 years, Patients with BMI more than 35,
Patients with American Society of Anesthesiologists grade
3 or more and Patients with common bile duct (CBD)
stones. An informed written consent was obtained from the
patient or relatives of the patients. All patients underwent
evaluation for various clinic-demographic factors,
including age, sex, medical comorbidities, anthropometric
measurements (BMI), preoperative interventions, and
preoperative laboratory tests mainly (Complete blood
picture, Prothrombin time and concentration, Liver and
Renal functions, C- reactive protein and Blood sugar
level). Regarding preoperative imaging, Trans-abdominal
ultrasonography served as the main radiological modality,
capturing information such as the quantity and dimensions
of stones, GB wall thickness, the diameter of the CBD,
and the presence of mucocoele. Magnetic resonance
cholangiopancreatography was conducted if there were
suspicions regarding the presence of bile duct stones.

All patients underwent standard 4 ports Laparoscopic
Cholecystectomy. Intraoperative findings were graded
intraoperatively according to the Nassar difficulty grading
scale.

Nassar difficultly grading scale,>*

Grade 1

GB floppy, non adherent.

Cystic pedicle thin and clear.

Adhesions Simple up to the neck/Hartmann’s pouch.
Grade 2

GB Mucocele, Packed with stones.

Cystic pedicle Fat laden.

Adhesions Simple up to the body.
Grade 3

GB Deep fossa, Acute cholecystitis, Contracted,
Fibrosis, Hartmans adherent to CBD, Impaction.

Cystic pedicle-Abnormal anatomy or cystic duct-
short, dilated or obscured.

Adhesions-Dense up to fundus; Involving hepatic
flexure or duodenum.

Grade 4

GB-Completely obscured, Empyema, Gangrene,
Mass.

Cystic pedicle-Impossible to clarify.

Adhesions-Dense, fibrosis, wrapping the GB,
Duodenum or hepatic flexure difficult to separate.

Intraoperative outcomes recorded include:

Duration of surgery (from time of skin incision to the
closure of the last abdominal port), bile spillage, stones
spillage, bleeding, blood transfusion, bowel injury, CBD
injury, postsurgical drain, the need for Intraoperative
Cholangiogram (IOC), resorting to alternative bailout
techniques, which include: subtotal cholecystectomy,
retrograde  cholecystectomy, tube cholecystostomy,
conversion to open approach or even abortion of the
procedure altogether. Patients were discharged once they
tolerated oral feeding and were instructed to follow-up in
the outpatient clinic afterl, 2, 3, and 4 weeks postoperative.

Postoperative outcomes recorded include

Hospital stay (from the time of the end of the operation
till discharge), readmission, complications (such as biliary
leakage, bile duct injury, wound infection, intra-abdominal
collection, pancreatitis, bile duct stones), readmission,
reintervention, and mortality. These outcomes were
recorded within the first month postoperative.

Statistical analysis

Statistical analysis was done by SPSS v28 (IBM,
Armonk, NY, USA). Qualitative data were described using
number and percent. The Kolmogorov-Smirnov test was
used to verify the normality of distribution. Quantitative
data were described using range (minimum and maximum),
mean, standard deviation, median, and interquartile range
(IQR). The significance of the obtained results was
judged at the 5% level. The used tests were: y* test, for
categorical variables, to compare separate groups, Monte
Carlo correction for x> when more than 20% of the cells
have expected count less than 5, Kruskal-Wallis test for
abnormally distributed quantitative variables to compare
between more than two studied groups.
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RESULTS:

A total of 100 patients were enrolled in the study. Most
patients were females (79%), while the remaining were
men. BMI of the studied patients has a mean of 30.90+3.12
kg/m2. Ten of our patients were diabetic while 21 (21%)
patients were hypertensive. Demographic characteristics,
distribution of medical diseases, imaging, and surgical
histories of our patients are illustrated in (Table 1).

Operative data and hospital stay

All operations were performed and completed
laparoscopically with no conversion to open approach.
Regarding intraoperative findings and their grade according
to Nassar scale, most of our patients, (41%), had a grade
of 11, while, no patients were graded as V according to the
Nassar scale, (Table 2). Regarding intraoperative outcomes
and mishaps, bile and/or stone spillage occurred in 35
(35%) patients, minimal to mild intraoperative bleeding
occurred in 21 (21%) patients, mostly from the GB bed,
and all were controlled by compression and/or cautery.
Intra-abdominal drain was inserted in 46 (46%) patients.
Intraoperative cholangiography was performed in two
(2%) patients. Partial cholecystectomy was done in one
(1%) patient. Blood transfusion, bowel injury, and CBD
injury did not occur in any patient. The mean operative
time was 78.70+33.47 min (range, 25—130 min). The mean
duration of hospital stay was 1.23+0.62 days, (range: 1-6

day).
Postoperative mortality and morbidity

Nine patients had postoperative complications, seven
(7%) of which had wound infections, and one (1%)
patient had a port site hernia, which occurred through
the epigastric port, and was readmitted and underwent
surgical repair after 2 weeks. One (1%) patient had
postoperative biliary leakage, which was discovered
on the 2nd day postoperative, with about 500 ml3 bile-
stained discharge through the drain. Magnetic resonance
cholangiopancreatography was done and revealed intact
CBD with cystic duct leakage

By analyzing statistical relations between patient scores,
there were positive correlations between Nassar scale and
duration of surgery, bile and stone spillage, intraoperative
bleeding, drain insertion, IOC, partial cholecystectomy,
and hospital stay with all of them having a P value less
than 0.05. Overall complication rate, readmission and
reintervention did not have a statistically significant
correlation with the patient’s score (Table 3).

Table 1: Distribution of the studied cases according to
demographic data, medical and surgical history, imaging, and
previous biliary interventions (n=100)

Variable Study group (n=100)
Mean age (years) 43.34+11.04
Female n (%) 79 (80)
Mean BMI 30.904£3.12
Medical History

Type 2 diabetes mellitus, n (%) 10 (10)
Hypertension, n (%) 21 (21)
Cardiac history n (%) 5(5)
Bronchial asthma n (%) 4(4)
Hepatic disease n (%) 7 (7%)
Hypothyroidism (on medical 5(5)
treatment) n (%)

Rheumatoid Arthritis 7 (%) 2(2)
Surgical History

Upper abdominal surgery n (%) 10 (10)
Lower abdominal surgery n (%) 65 (65)
Laparoscopic surgery n (%) 6 (6)

Imaging and previous biliary interventions

CBD diameter (=7 mm) n (%) 8(8)
GB wall thickness (>0.5 cm) n 36 (36)
(%)

Previous ERCP n (%) 8(8)
Previous CBD Stent n (%) 5(5)

Table 2: Distribution of the studied cases according to patient
score

Patient score Patients (n=100)

Grade 1 28 (28)
Grade 2 41 (41)
Grade 3 17 (17)
Grade 4 14 (14)
Grade 5 0
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Table 3: Relation between patient score and different parameters (n=100)

Patient score

Grade 1 (n=28) Grade 2 (n=41) Grade 3 (n=17) Grade 4 (n=14) P

N (%) N (%) N (%) N (%)

Bile and/or stone spillage

No 22 (78.6) 35(85.4) 6(35.3) 2 (14.3) <0.001"

Yes 6(21.4) 6 (14.6) 11 (64.7) 12 (85.7)

Reintervention and readmission (Hernia repair)

No 28 (100.0) 41 (100.0) 16 (94.1) 14 (100.0) 0.314

Yes 0 0 1(5.9) 0

Bleeding

No 28 (100.0) 39 (95.1) 11 (64.7) 1(7.1) <0.001*

Yes 0 2 (4.9) 6(35.3) 13 (92.9)

Drain insertion

No 23 (82.1) 29 (70.7) 2 (11.8) 0 <0.001"

Yes 5(17.9) 12 (29.3) 15 (88.2) 14 (100.0)

10C

No 28 (100.0) 41 (100.0) 17 (100.0) 12 (85.7) 0.019°

Yes 0 0 0 2 (14.3)

Partial Cholecystectomy

No 28 (100.0) 41 (100.0) 17 (100.0) 13 (92.9) 0.145

Yes 0 0 0 1(7.1)

Duration of surgery (min)

MeantSD. 45.71£14.0 75.1£18.7 97.1£18.3 132.94£25.5 <0.001"

Median (minimum—maximum) 40 (30-90) 80 (40-120) 90 (60-140) 120 (90-180)

Hospital stay

MeantSD 1.0£0.0 1.27+0.84 1.35+0.49 1.50+0.52 0.001*

Median (minimum—maximum) 1.0 (1.0-1.0) 1.0 (1.0-6.0) 1.0 (1.0-2.0) 1.50 (1.0-2.0)

Complication

No 28 (100.0) 37 (90.2) 14 (82.4) 12 (85.7) 0.165

Bile leak 0 1(2.4) 0 0

Port side hernia 0 0 1(5.9) 0

Wound infection 0 3(7.3) 2 (11.8) 2(14.3)
DISCUSSION of intraoperative challenges. The study’s goal is to

The parameters of intraoperative complexity of
LC have not been standardized as of yet. Multiple
factors might affect intraoperative difficulty, making
it difficult to establish a widely acknowledged score.
Factors affecting laparoscopic access, GB dissection,
extraction, and surgeon related factors may all play a
role!”. There is a lack of agreement between proposed
intraoperative scales for measuring intraoperative
difficulties and actual clinical outcomes!®. We have
opted to utilize the Nassar score, however, other
scores such as the Cuschieri score, the Sugrue et al.
score, the Parkland score, and others are available for
research. Our research is predicated on the hypothesis
that the Nassar scale may serve as a reliable indicator

provide evidence for or against this claim. One hundred
patients in our research had routine laparoscopic
cholecystectomy. In the current study, the operative
time of greater than 80 min were significantly
associated with a higher Nassar grade. Although the
operative time extended up to 3 h in some cases with
a grade 4 Nassar scale, we reported no conversion to
open surgery. Various studies have identified prolonged
operating times and the conversion of the procedure
to open surgery as indicators of difficulty in LCE-1%,
However, the decision to convert to open surgery and
the length of the procedure can vary significantly based
on the operator’s skill and expertise. Additionally,
other factors may extend the duration or necessitate
conversion to open surgery, such as challenges with
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access, equipment failure, or managing intraoperative
complications like bowel or vascular injuries. These
factors are separate from those directly related to the
GB or surrounding structures!!!l. In the present study,
bile and stone spillage, intraoperative bleeding, and
drain insertion, were found to have a strong relationship
with the Nassar scale (P=0.001), these findings were
nearly identical to that reported by Sah et al.®l.

Griffiths et al.'® conducted research using a sizable
multi-center dataset of patients to assess the reliability
of the intraoperative Nassar scale and its correlation
with perioperative and postoperative outcomes. The
study included two large data sets: The reference
dataset, which was performed by a single consultant
surgeon (AHM Nassar), and the CholeS dataset, which
was performed across multiple centres. Both datasets,
agreed with our study in terms of operative time,
hospital stay, bile and stone spillage, intraoperative
bleeding and drain insertion (P=0.001), but differed
from our study regarding 30-day complication,
readmission, reintervention and mortality rates, as
they had a significant correlation with the patient score
(P values <0.05) unlike our study. In the current study,
no occurrences of CBD damage or intestinal injury
were recorded, suggesting that there was no association
between the score and any of these problems. In the
current study, IOC was done for two cases due to
wide cystic duct and dilated CBD with a suspected
impacted stone, however, no filling defects were
discovered. In terms of postoperative data, we found
that the patient’s score was significantly associated
with length of hospital stay (P=0.001); however, we
found no significant statistical correlation between
the patient’s score and 30-day overall complication
rate (P=0.165), 30-day reintervention rate or
readmission rate (P=0.314). Both datasets of Griffiths
et al %, agreed with our study in terms of hospital stay
(P=0.001), but differed from our study regarding 30-
day complication, readmission, reintervention, and
mortality rates, as they had a significant correlation
with the patient score (P values <0.05) unlike our
study. There are a few other intraoperative scores which
have been proposed. One of the first scores proposed
was the Cushieri score, which focused on conversion
to the open approach as a main difficulty factor. As
laparoscopic surgical proficiency has increased, the
necessity to convert to an open method has decreased,
rendering the Cuschieri score irrelevant. Retrograde
and partial cholecystectomy are just two examples of
the rescue procedures that have been recommended
since the score was developed to prevent conversion.
Also, depending on the circumstances, such as
iatrogenic damage, an open conversion may be
necessary regardless of how severe the GB illness is.
In addition, no research has been done to link this score
to clinical outcomes!'?. Another difficulty grading
scale was proposed by Sugrue et al., which used GB

adhesions, distention, contraction, pericholecystic bile
or pus, fistula formation, and factors causing difficult
laparoscopic access as predictors of operative difficulty.
While open conversion was shown to be significantly
correlated with better scores on this scale, no other
clinical outcomes were examined. More studies need
to be done to validation of this score and to correlate
its grades with other clinical outcomes!'3!. So far, the
only intraoperative score that can be compared with
the Nassar score is the Parkland score. Validation and
correlation studies with clinical outcomes are few.
Madni et al. conducted research with 317 participants.
Correlation with perioperative outcomes was done,
such as conversion rate, partial cholecystectomy,
surgical length, postoperative wound infection, retained
stones, and postoperative bile leakage within 60 days.
Scores were found to be significantly correlated
with open conversion, partial cholecystectomy, bile
leakage, and total surgical time and difficulty!"*. Liu
etal.lconductedaseparateinvestigationto corroborate
these findings. Hospital stay, surgical time, blood loss,
rates of open conversion, and degrees of morbidity
were all documented for the 261 participants in this
study. Higher scores were related to greater operating
difficulties and morbidity, as found by the study. There
was considerable disagreement between the Parkland
score and surgical difficulties among grades 2, 3, and
4, which demonstrated that the Parkland score is less
helpful for evaluating the inflammatory status of the
Calot’s triangle. The Nassar scale and the Parkland
score both demonstrated promising results in gauging
intraoperative difficulties. Additional research is
required to validate, or compare, the two sets of results.

We recommended doing bigger, multicenter studies.
This may be the first step in developing a universal
metric for measuring intraoperative difficulty, which
would have far-reaching implications for intraoperative
decision-making, as well as the ability to forecast and
prepare for outcomes both before and after surgery.

Limitations
The sample size was relatively small. The study
was in a single center. The follow-up of patients was

limited for a relatively short period.
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