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Preoperative scoring system validation and analysis
of associated risk factors in predicting difficult
laparoscopic cholecystectomy in patients with acute
calculous cholecystitis: A prospective observational
study
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ABSTRACT

Objective: Today laparoscopic cholecystectomy (LC) is the treatment of choice for acute cholecystitis. However, the presence of severe inflammation
makes it challenging for the surgeons to accurately recognize the Calot’s triangle which increases the risk of intraoperative complications. The aim of
this study was to explore the validity of a scoring system used to predict difficult LC and to analyse the risk factors associated with difficult cholecystec-
tomy in the setting of acute calculous cholecystitis.

Material and Methods: An observational study was conducted between December 2018 and December 2020 among 132 patients diagnosed with
acute cholecystitis, who underwent laparoscopic cholecystectomy. A scoring system by Randhawa et al. was used preoperatively for all of these pa-
tients to predict difficult LC, which was correlated to intraoperative difficulties in actual surgery. Data were analysed using the SPSS version 26.0.

Results: Mean age was 43.63 + 13.37, with almost equal representation from both sexes. History of previous attacks of cholecystitis, impacted stone,
thickness of GB wall were statistically significant in calculating preoperative difficulty of laparoscopic cholecystectomy. The scoring system had a sensi-
tivity and specificity of 82.6% and 63.5%, respectively. The conversion rate to open cholecystectomy was 6.9%.

Conclusion: Analysing the significant risk factors before operating in the presence of an inflamed gallbladder can reduce the overall mortality and mor-
bidity. An accurate preoperative scoring system will enable the operating surgeon to be well prepared with adequate resources and time. The patient
attenders can also be counselled regarding the risk involved beforehand.
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INTRODUCTION

Gallstones are hardened deposits of the bile that is formed within the gallbladder
and varies in size and shape (1). When an imbalance in the chemical constituents of
the bile occurs, it leads to the precipitation of one or more of the components
resulting in the formation of gallstones. Gallstones are becoming common and are
seen in all age groups, with incidence gradually increasing with age and about a
quarter of women developing it above the age of 60. In most cases, they are asymp-
tomatic, and only about 10% will show symptoms within five years of diagnosis.
Hence, the risk of developing symptomatic cholelithiasis is close to 2.0-2.6%/year,
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version rate and common bile duct injuries with other postop-
erative complications. Many factors can make a laparoscopic
cholecystectomy complicated, which includes old age, male
sex, fever and previous symptomatic episodes, obesity, prior
gastro-intestinal surgery, prior symptomatic cholecystitis and
some ultrasonographic findings, such as distended gallbladder
(GB) with a thick wall, collection around the gallbladder fossa
and an impacted stone (10). The difference between emergency
and scheduled LC, however, is not adequate to accurately pre-
dict operational problems, which improves the risk of surgery
and encourages dissolution of the staff and the operating the-
atre (11).

In order to classify high risk treatments, a preoperative predictive
statistical score for operating complexity is significant and may
be effective in enhancing patient and attenders counselling,
maximizing pre-operative preparation, and recognizing high
risk patients and training them beforehand. A significant feature
of the preparation of laparoscopic surgery is the preoperative
estimation of the possibility of conversion or operating difficul-
ties. High Risk patients can be notified beforehand with aid of
detailed prediction, and the operating team will have a chance
to be cautious. Surgeons will also get an insight about the pro-
cedure so that they can properly ready the team for surgery.
Prolonged hospitalization with intensive postoperative care
should be scheduled for patients with a high-risk score. From
time to time, numerous ranking methodologies have been pro-
posed using various standards adding to the debate. Due to
some difficult conditions that exist during laparoscopic chole-
cystectomy in acute cholecystitis, the following study is designed
to consider the challenges faced in the operating room and
determine the risk factors of a difficult laparoscopic cholecystec-
tomy in the picture of acute cholecystitis using a scoring system
devised previously.

MATERIAL and METHODS
Study Design and Participants

A prospective observational study was conducted between the
period of December 2018 and December 2020 for all patients
who were diagnosed with acute cholecystitis on the basis of
clinical, laboratory and ultrasound findings and presented to the
surgery out-patient department or to the emergency depart-
ment and underwent laparoscopic cholecystectomy during the
study period of two years. Patients with bile duct stones, preg-
nant/pediatric patients, patients in cholangitis, patients in cardi-
ac failure and patients in whom laparoscopic cholecystectomy
was performed with other laparoscopic intervention in the
same setting; were excluded from this study. The sample size for
our study was calculated based on a study by Brodsky A et al. in
which the reported proportion of patients having complications
(infection, adhesion, bleed, bile duct injury) in laparoscopic cho-
lecystectomy in the background of acute cholecystitis is 17%
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(12). Using this as an estimated proportion of patients with
complications in acute cholecystitis at a relative precision of
6.5% and at 95% confidence level, we estimated that the mini-
mum sample size required for our study would be 130 patients.

Study Tools and Data Collection

The recruited patients were categorized into mild, moderate,
and severe cholecystitis based on Tokyo guidelines 2018 (TG
2018) (13). TG 2018 diagnostic criteria for acute cholecystitis
includes: 1. Local signs of inflammation; right upper quadrant
mass/pain/tenderness (Murphy’s sign), 2. Systemic signs of
inflammation; fever, elevated CRP. elevated white blood cell
(WBC) count and 3. Ultrasound findings; thick gallbladder wall
(>4 mm), gallbladder size, debris echo, ultrasound murphy’s
sign, pericholecystic fluid (13). Based on these TG 2018 criteria,
patients were divided into:

1. Grade | (Mild) cholecystitis; Grade | can be defined as acute
cholecystitis in healthy patients. These patients present
without organ dysfunction and mild inflammatory changes
in the gallbladder.

2. Grade Il (Moderate) cholecystitis; can include any one
among- elevated WBC counts (>18.000), positive Murphy’s
sign, prolonged duration of symptom onset (>72 hrs),
marked local signs of inflammation (gangrenous cholecys-
titis, pericholecystic abscess, hepatic abscess, biliary perito-
nitis, emphysematous cholecystitis)

3. Grade lll (Severe) cholecystitis; cardiac failure (hypotension
requiring ionotropic supports), neurological dysfunction,
pulmonary dysfunction (PaOz/FiO2 ratio> 300), kidney inju-
ry (oliguria and creatinine> 2 mg/dL), hepatic failure
(PT-inr> 1.5), thrombocytopenia< 100.000.

Data were collected as per the designed case record form (CRF).
A patient information sheet containing the study rationale, not-
ing strict voluntary participation was provided. After providing
consent, the participant was interviewed for the study. The fol-
lowing data were collected in the structured case record form.

1. Socio-Demographic Characteristics: Patient initials, age, sex.

2. Patient Clinical Characteristics: BMI, previous episodes of
cholecystitis, presence of abdominal scar, palpable gall-
bladder, wall thickness, collection, impacted stone, conver-
sion of operative procedure.

All patients diagnosed with acute calculous cholecystitis who
were admitted were kept Nil per oral until the surgery and start-
ed on Injection Cefuroxime 1.5 gm iv Q12H with adequate
analgesia every sixth hourly. Their pulse rate, blood pressure and
saturation were monitored at regular intervals and progress
noted. All routine blood investigations like total count, differen-
tial count, renal function test and liver function tests were sent.
Clotting parameters were also noted. The patients were also



given detailed information regarding their condition, plan of
surgery, duration of hospital stay for approximate number of
days. They were also informed regarding their participation in
the study, and informed consent was taken. The complications
of laparoscopic cholecystectomy such as bleeding, risk of bile
duct injury causing bile leak, iatrogenic bowel injury, need for
drain placement, possibility of conversion to an open cholecys-
tectomy procedure were also explained to the patient and the
attenders in a language understood by them. A scoring system
employed by Randhawa et al. was used for all the patients
admitted after due permissions were obtained (Table 1) (14). The
patients were given a score at the time of admission based on
the history, clinical findings and the ultrasonographic findings.
The patients were then divided into easy, difficult, and very diffi-
cult based on their scores pre-operatively (Table 2). The patients
were given a pre-operative score based on the above table with
a total score of 15.

All surgeons in the hospital were involved in the surgery. All of
the patients were operated on within seven days of presenta-
tion of the symptoms. Surgery was performed using carbon
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dioxide pneumoperitoneum with a pressure of 12 mmHg and
with two 5 mm, two 10 mm standard ports. The surgery was
started after the induction of anaesthesia. The pre-operative
checklist protocol was strictly followed. The time taken from first
port incision until the last port closure was documented. All
intraoperative events including the duration of surgery, gall
bladder appearance, bile leakage, spilled gallstones, common
bile duct injury, conversion and the number of blood transfu-
sions were also noted in case of haemorrhage. Based upon the
events intra-operatively, surgery was also classified into easy,
difficult, and very difficult grades. Intraoperative assessment was
then compared with the preoperative predictive score to deter-
mine the usefulness of the preoperative predictive score: 1) Easy
was where the time taken was less than sixty minutes, 2) Difficult
was where the time taken was between sixty to one hundred
and twenty minutes or with bile spillage or with common bile
duct injury, 3) Very difficult was where the time taken was more
than one hundred and twenty minutes or the surgical proce-
dure was converted to open cholecystectomy (Table 3).

Table 1. Preoperative score parameters-total maximum score 15

Parameters Maximum Score
Age <50 years (0) >50 years (1) 1
Sex Female (0) Male (1) 1
Previous attacks of cholecystitis No (0) Yes (4) 4
BMI <25 (0) 25-27.5(1)>275(2) 2
Abdominal scar No (0) Infra-umbilical (1)

supra-umbilical (2) 2

Palpable gallbladder No (0) Yes (1) 1
GB wall thickness Thin (0) Thick>4 mm (2) 2
Pericholecystic collection No (0) Yes (1) 1
Impacted stone No (0) Yes (1) 1

Table 2. Preoperative prediction of difficulty levels according to the scoring system

Scores Preoperative difficulty level
0-5 Easy

6-10 Difficult

11-15 Very difficult

Table 3. Intraoperative difficulty level classification of the patients

Intraoperative Difficulty Level | Basis

Easy Easy was where the time taken is less than sixty minutes.

Difficult
common bile duct injury.

Difficult was where the time taken was between sixty to one twenty minutes or with bile spillage or with

Very difficult

Very difficult was where the time taken was more than one twenty minutes or the surgical procedure was
converted to an open cholecystectomy.
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Statistical Analysis

The collected data were extracted into Microsoft Excel 2020
and coded for analysing using SPSS 26.0. Proportions, mean,
and standard deviation were calculated to describe the data.
Univariate analyses were performed to study the association
between demographic factors and outcome variables, using,
chi-square test, ANOVA test and independent sample t test, as
appropriate. Significant variables from univariate analysis were
put into the multivariate model and analysed via multivariate
logistic regression. A p-value of less than or equal to 0.05 was
considered significant for all purposes.

Ethics Consideration

Ethics approval for the study was obtained from the institution-
al ethics committee of the hospital to which the researchers are
affiliated (IEC no: 390/2018). Informed consent was obtained
from each participant prior to participation in the study.

RESULTS

Mean age of 132 patients included in this study was 43.63 +
13.37 years. There was almost equal representation from both
sexes in this study, with males (48.1) and females (51.9).
According to Tokyo Guidelines, 102 patients belonged to Grade
1, 24 patients to Grade 2 and six patients belonged to Grade 3.

Clinical parameters used to calculate the preoperative score are
depicted in Table 4. Most patients did not report previous
attacks of cholecystitis (60.3), had normal BMI (67.2), had no
abdominal scar (64.1). In the setting of acute cholecystitis, a
palpable gallbladder was found only in 5.3% of the patients in
this study. Ultrasonographic study findings showed most of the
patients had thick GB walls (57.3), without any collection (88.5)
and without the presence of any stone (82.3). The conversion
rate from laparoscopic cholecystectomy to open cholecystec-
tomy was 6.9%. Out of the nine converted patients, five patients
had dense adhesions, one patient had suspected CBD injury,
two patients had suspected bowel injury and one patient had
gangrenous cholecystitis.

On scoring the surgeries preoperatively, 47.3% cases were eval-
uated to be easy while 52.7% were difficult/very difficult surger-
ies. On intraoperative assessment of the surgery, 64.9% of the
surgeries were easy while 35.1% were difficult. Based on com-
parison of pre-operative outcome, the sensitivity of intra-oper-
ative outcome was 82.6% and specificity was 63.5% (Table 5).

Multivariate analysis comparing intraoperative difficulty with
associated risk factors depicted that only three variables (previ-
ous attacks of cholecystitis, thick GB wall and an impacted
stone) were statistically significant in predicting preoperative
difficulty (Table 6).
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Table 4. Patient parameters for preoperative score assessment

Patient parameter (n=132) Summary statistics n (%)

Age

<50 93(70.2)

>50 39(29.8)

Sex

Female 69 (51.9)

Male 63 (48.1)

Previous attacks of cholecystitis

No 80 (60.3)

Yes 52 (39.7)

BMI

<25 89 (67.4)

25-27.5 30(22.9)

>27.5 13(9.8)

Abdominal scar

No 85 (64.1)

Infraumbilical 42 (32.1)

Supraumbilical 5(6.6)

Palpable gallbladder

No 124 (94.7)

Yes 8(5.3)

Wall thickness

Thin (<4 mm) 57 (42.7)

Thick (=4 mm) 75(57.3)

Pericholecystic collection

No 116 (88.5)

Yes 16 (11.5)

Impacted stone

No 108 (82.3)

Yes 23(17.7)

Conversion

No 123 (93.1)

Yes 9(6.9)
DISCUSSION

Cholecystectomy is the procedure to remove the gallbladder as
a result of stone or inflammation. Today, laparoscopic cholecys-
tectomy has become the gold standard for the management of
acute cholecystitis (15). It provides many advantages over open
surgery, such as minimal postoperative pain, good cosmesis,
short hospital stays and fast recovery. However, 2-15 % of the
patients undergoing LC are converted to open cholecystectomy
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Table 5. Comparison between preoperative and intraoperative difficulty assessment
No of cases easy on No of cases difficult/very
surgery n (%) difficult on surgery n (%) X, p
No of cases easy on preoperative evaluation 55(41.2) 8(6.1) 2549 | <0.001
No of cases difficult/very difficult on preoperative evaluation 31(23.7) 38(29.0)
Table 6. Univariate and multivariate analyses of intraoperative outcome with risk factors
Intraoperative outcome n (%)
Difficult/very Unadjusted odds ratio Adjusted odds ratio
Risk factors Easy (n= 86) difficult (n= 46) (95% ClI) p (95% Cl) P
Age (years)
<50 64 (74.4) 29 (63.0) Reference 0.09 Reference
>50 22 (25.5) 17 (37.0) 1.96 (0.91,4.23) 2.04(0.76,5.51) 010
Sex
Female 45 (52.3) 24 (52.1) Reference 0.75 Reference 081
Male 41 (47.7) 22 (47.9) 1.13(0.55,2.31) 0.90 (0.37, 2.16)
Previous attacks of cholecystitis
No 64 (74.4) 16 (34.7) Reference <0.001 Reference
Yes 22 (25.6) 30 (65.3) 6.30 (2.86, 13.87) 3.34(1.33,835) 001
BMI
<25 56 (65.1) 33(71.7) Reference Reference
25-27.5 18 (20.9) 12 (26.0) 1.34(0.58,3.12) 0.50 1.65 (0.57,4.78) 0.36
>27.5 12 (13.9) 1(0.3) 0.15(0.02,1.17) 0.07 0.39 (0.04, 3.68) 0.41
Abdominal scar
No 56 (65.1) 29 (63) Reference Reference
Infraumbilical 25 (29.0) 17 (37.0) 1.36 (0.63, 2.92) 0.57 1.15 (043, 3.05) 0.60
Supraumbilical 5(5.8) 0(0) 0.50 (0.05, 4.69) 043 0.19 (0.01, 5.76) 0.78
Palpable gallbladder
No 83 (96.5) 41(89.1) Reference 0.06 Reference
Yes 3(3.5) 5(10.9) 5.06 (0.94,27.21) 493 (0.54,44.79) 010
Wall thickness
Thin (<4 mm) 50(58.1) 7(15.2) Reference <0.001 Reference 0.002
Thick (=4 mm) 36 (41.8) 39 (84.7) 9.52 (3.64, 24.89) 6.15 (1.99, 19.04)
Impacted stone
No 84 (97.6) 24 (52.1) Reference 0.001 Reference 0.04
Yes 2(23) 22 (47.9) 1291 (2.88,57.82) 7.52(1.13,50.03)
Collection
No 79 (91.8) 37(804) Reference 0.04 Reference
Yes 7(8.2) 9(19.6) 3.20 (1.06, 9.66) 1.26 (0.30, 5.24) 076

due to various difficulties encountered during the procedure
(15). The difficulty in cholecystitis is due to adhesions present
around at the Calot's triangle, history of upper abdominal sur-
gery, acutely inflamed and gangrenous gallbladder, gallbladder

empyema, Mirizzi's syndrome, previous cholecystostomy, and
cholecystogastric/duodenal fistula (16).

The complications of laparoscopic cholecystectomy are haem-
orrhage, gallbladder perforation causing biliary leakage, bile
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duct injury, subhepatic collection, biliary fistula, surgical site
infection, hematoma formation (17). Preoperative and intraoper-
ative factors, such as male sex, old age, body mass index (BMI),
history of abdominal surgery, leucocytosis and ultrasonograph-
ical findings like distension of the gallbladder, thick gallbladder
lining, impacted stone, and pericholecystic fluid collection are
the risk factors that make laparoscopic cholecystectomy techni-
cally difficult and time consuming (18). The controversy sur-
rounding the timing of laparoscopic cholecystectomy contin-
ues all over the world. In this study, patients were operated
within three days of presentation, which is in accordance with
Tokyo guidelines 2018. In our study, we compared the perioper-
ative and intraoperative risk factors which predict a difficult
cholecystectomy in the setting of acute cholecystitis. In this
study, laparoscopic surgery was conducted in 132 patients, and
the risk factors of a difficult gallbladder were analysed.

Old age is considered as a significant risk factor to predict diffi-
cult laparoscopic cholecystectomy in various studies (18). In this
study, age was not a significant risk factor. This is probably
because of the low sample size of our study. Sex is known to be
an important risk factor for difficult surgery (18). However, in this
study, sex did not play any major role in the surgery. Patients
with history of previous episodes of cholecystitis have been
previously reported to have difficult laparoscopic cholecystecto-
my (19). In this study, similarly, patients with past cholecystitis
attack history had difficult LC. This can be probably explained by
the presence of dense adhesions at the Calot’s triangle and
gallbladder fossa due to repeated episodes of inflammation.
Clinical findings such as BMI, abdominal scar, and palpable gall-
bladder have been shown to be significant risk factors in the
prediction of operative difficulties (19). However, in this study,
palpable gallbladder was not a significant risk factor for a diffi-
cult LC. Body mass index (BMI) and abdominal scar in this study
were not associated with difficulty at surgery which was in sim-
ilarity with other studies (15). Increased gallbladder thickness
was another significant risk factor which helps to predict difficult
laparoscopic cholecystectomy because it limits the extent of
anatomical definition and makes dissection difficult from the
gallbladder bed and due to distorted Calot’s triangle. In this
study, gallbladder wall thickness> 4 mm was also a risk factor
making LC difficult intra-operatively. Stone impacted at the neck
of the gallbladder is an important risk factor. Impacted stone
causes distension of the gallbladder making it difficult to grasp
and making dissection difficult similar to the thickened gallblad-

der (15). This risk factor was also significant in our study.
CONCLUSION

Our study concluded that gallbladder wall thickness, impacted
stone and previous attacks of cholecystitis were significant risk
factors in predicting difficult laparoscopic cholecystectomy in
the setting of acute calculous cholecystitis. Hence, by analysing
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these risk factors, overall mortality and morbidity while operat-
ing in the presence of inflamed gallbladder can be reduced. Pre-
operative scoring system also helps the operating surgeon and
team to be well prepared with adequate resources and time and
the patient attenders along with patient can also be counselled
regarding the risk involved beforehand.

Limitations of the Study

One of the limitations of this study was its sample size. A small
sample size may have influenced non-significant relationship
between few variables. Second, the participation of surgeons
with different levels of expertise in this study may have indirectly
placed a bias on measuring intraoperative difficulty in surgery.
Even with few limitations, this study is among a few novel stud-
ies to successfully explore the validity of a preoperative scoring
system to predict difficult laparoscopic cholecystectomy in the
setting of acute cholecystitis. However, a prospective study with
larger sample size may help us to better assess and validate this
scoring system.
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Akut tash kolesistitli hastalarda zor laparoskopik kolesistektomiyi 6ngormede iligkili risk
faktorlerinin analizi ve preoperatif skorlama sistemi validasyonu: Prospektif gozlemsel bir

calisma
Sam Paul, Himsikhar Khataniar, Akshai Ck, Himagirish K Rao

St. Johns Tip Fakultesi Hastanesi, Genel Cerrahi Anabilim Dali, Bengaluru, Hindistan

OZET

Giris ve Amag: Glnumuzde laparoskopik kolesistektomi (LK), akut kolesistit icin tercih edilen tedavi yontemidir. Ancak, siddetli enflamasyonun
varligi, cerrahlarin intraoperatif komplikasyon riskini artiran Calot ticgenini dogru bir sekilde tanimasini zorlastirir. Calismamizin amaci, zor LK'yi
tahmin etmek icin kullanilan bir puanlama sisteminin gecerliligini arastirmak ve akut tash kolesistit ortaminda zor kolesistektomi ile iliskili risk
faktorlerini analiz etmekti.

Gereg ve Yontem: Aralik 2018 ile Aralik 2020 arasinda akut kolesistit tanisi alan ve laparoskopik kolesistektomi yapilan 132 hasta tzerinde
gozlemsel bir calisma yapilmistir. Gergek cerrahideki intraoperatif zorluklarla iliskili olan zor LK'yi tahmin etmek icin tim bu hastalara
preoperatif olarak Randhawa ve arkadaslari tarafindan gelistirilen bir skorlama sistemi kullanildi. Veriler SPSS versiyon 26.0 kullanilarak analiz
edildi.

Bulgular: Ortalama yas 43,63 + 13,37 idi ve her iki cinsiyet neredeyse esitti. Laparoskopik kolesistektominin preoperatif zorlugunun hesaplanma-
sinda 6nceki kolesistit ataklarinin dykist, gomli tas, safra kesesi duvar kalinhgi istatistiksel olarak anlamliydi. Puanlama sistemi sirasiyla %82,6
ve %63,5 duyarlilik ve 6zgiilliige sahipti. Acik kolesistektomiye gecis orani %6,9 idi.

Sonug: iltihapli bir safra kesesi varliginda ameliyattan 6nce énemli risk faktérlerinin analiz edilmesi genel mortalite ve morbiditeyi azaltabilir.
Dogru bir preoperatif skorlama sistemi, ameliyati yapan cerrahin yeterli kaynak ve zaman ile iyi hazirlanmasini saglayacaktir. Hasta refakatcileriyle

onceden ilgili risk konusunda da istisare edilebilir.

Anahtar Kelimeler: Laparoskopi, kolesistektomi, risk faktorleri, kolesistik
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