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Introduction:
Cholecystectomy is a commonly performed 
surgical intervention in the biliary tract, primar-
ily indicated for the removal of the gallbladder 
in cases of stone formation or infl ammation.1 
Th e laparoscopic cholecystectomy (LC) pro-
cedure has gained widespread acceptance as 
the primary approach and is now considered 
the benchmark for the eff ective treatment of 

symptomatic cholelithiasis.1,2 Th e laparoscopic 
cholecystectomy surgery has several benefi ts 
compared to the traditional open cholecystec-
tomy, including reduced trauma, shorter hospi-
talization, improved cosmetic results, decreased 
pain, and expedited recovery.3,4 Nevertheless, 
certain research have indicated that laparoscopic 
cholecystectomy exhibits a greater incidence of 
complications as compared to the conventional 

Abstract
Objective: Th e objective of this study is to determine the frequency of diffi  cult laparoscopic 
cholecystectomy and factors responsible for diffi  cult laparoscopic cholecystectomy by using 
scoring system.
Material and Methods: Aft er the ethical approval from institutional review, this cross-section-
al study was conducted at the Department of Surgery, Surgical unit-6, Civil Hospital Karachi 
(DUHS) from 21-October -2020 to 21-May -2021. A total of 170 instances of laparoscopic 
cholecystectomy were performed by a solitary surgeon with extensive expertise. Th e grading 
criterion method utilized in the study conducted by Gupta and colleagues consists of a total of 
15 scores, which are based on the level of diffi  culty. Th is scoring system relies on three pri-
mary factors: the patient’s medical history, clinical data, and imaging studies Scores between 0 
and 5 suggest an easy approach, scores between 6 and 10 indicate a challenging approach, and 
scores between 11 and 15 indicate a very diffi  cult approach.
Results: Th is study included a cohort of 170 patients, with a mean age of 38.84 years±12.22. 
Out of the total sample size of 105 patients, around 62% (n=65) were classifi ed as easy cases, 
while 30.6% (n=32) were classifi ed as diffi  cult cases. Furthermore, a small subset of 13 pa-
tients, accounting for 8% of the total sample, fell into the category of very diffi  cult cases. Th e 
scoring system had a positive predictive value of 89.5% for easy predictions and 94.2% for 
diffi  cult predictions. Th e dissection of the gall bladder bed and the extraction process were 
found to be challenging. Statistical analysis revealed that age groups and gender were signifi -
cant predictors of diffi  culty in performing laparoscopic cholecystectomy, with a p-value of less 
than 0.05.
Conclusion: Th e pre-operative scoring system used in this study demonstrates both reliability 
and utility in predicting the level of diffi  culty associated with laparoscopic cholecystectomy. In 
the present study, the scoring system had a positive predictive value of 89.5% for easy predic-
tions and 94.2% for diffi  cult predictions.
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open cholecystectomy. Th e complications as-
sociated with the procedure encompass various 
adverse events, such as common bile duct inju-
ry, gallbladder perforation, bile leakage, visceral 
structure and vascular injury during the use of 
Veress needle and trocar, as well as additional 
complications including external biliary fi stula, 
metastatic port-site deposits, perihepatic col-
lection, wound sepsis, adhesions, foreign body 
inclusions, hematoma, and cholelithoptysis.1,3 
During the initial stages of the laparoscopic cho-
lecystectomy era, the percentage of conversion 
to an open operation ranged from 2% to 15%. 
Following extensive study and comprehension 
of the laparoscopic technique, coupled with 
the progressive accumulation of surgical exper-
tise, the conversion rate has declined to an es-
timated range of 1-6%. Th is conversion aimed 
to mitigate any consequences arising from the 
numerous challenges faced throughout the 
procedure.5 Th e level of diffi  culty is assessed in 
instances where there are dense adhesions pres-
ent at Calot’s triangle, a prior history of upper 
abdominal surgery, past cholecystostomy, an 
acutely infl amed and gangrenous gallbladder, 
Mirizzi’s syndrome, empyema of the gallblad-
der, and cholecystoduodenalor cholecystogas-
tric fi stula.1

Various pre-operative and intra-operative fac-
tors have been identifi ed as potential risk factors 
that can complicate the process of laparoscopic 
cholecystectomy. Th ese factors include higher 
body mass index (BMI), advanced age, male 
gender, prior history of abdominal surgery, the 
presence of acute cholecystitis accompanied by 
fever and the presence of gallbladder stones, leu-
cocytosis, and specifi c ultrasonographical fi nd-
ings such as wall thickness of 4 mm or greater, 
impacted gallstones, gallbladder distention, and 
pericholecystic fl uid collection.6 In their study, 
Kama et al., conducted an investigation that 
examined the association between various pa-
rameters and the risk of open cholecystectomy. 
Th ese parameters included old age, male gender, 
diagnosed thickened gallbladder wall, and upper 
abdominal tenderness at the time of surgery, his-
tory of abdominal surgery, sonographically and 
the preoperative diagnosis of acute cholecysti-

tis.7 Th e results of their study revealed a signifi -
cant correlation between these parameters and 
the risk of open cholecystectomy.

In order to facilitate provide patient counsel-
ing, surgical decision-making, mitigate the risk 
of complications, minimize the need for con-
version to open cholecystectomy, and optimize 
cost-eff ectiveness, a preoperative scoring sys-
tem was developed. Th is system incorporates 
various factors such as gender, age, clinical ex-
amination, medical history, laboratory results, 
and sonographic fi ndings.8 Subsequently, the 
preoperative score is compared with an intra-
operative diffi  culty score to predict the level of 
complexity associated with laparoscopic cho-
lecystectomy. Th e aim of this study is to ascer-
tain the prevalence of challenging laparoscopic 
cholecystectomy procedures and identify the 
contributing factors through the utilization of a 
scoring system.

Material and Methods:
Aft er the ethical approval from institutional re-
view, this cross-sectional study was conducted 
at the Department of Surgery, Surgical unit-6, 
Civil Hospital Karachi (DUHS) from 21-Oc-
tober -2020 to 21-May-2021. A sample size of 
n=170 patients was determined using the WHO 
open EPI sample calculator, using the reference 
based on the proportion of predictive pre-oper-
ative scoring of diffi  cult laparoscopic cholecys-
tectomy, where the proportions were as follows: 
Easy 141(67.14%), diffi  cult 57(27.14%), and 
very diffi  cult 12(5.71%).9 A 95% confi dence 
interval was used, with the least prevalence and 
a margin of error of 3.5%. Th rough non-proba-
bility consecutive sampling, patients between 
ages 19-75 -years, of either gender, undergoing 
elective laparoscopic cholecystectomy were re-
cruited for the present study. 

Pregnant women, patients allergic to general an-
esthesia, with a history of previous abdominal 
surgery, or diagnosed with cholangitis choledo-
colithiasis, and acute pancreatitis were excluded 
from the present study. Th e examination of pa-
tients and subsequent surgical procedures are 
conducted by surgeons who possess expertise in 
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the fi elds of Laparoscopic and General surgery. 
Th e preoperative prediction compendious scor-
ing tool examined various parameters and fac-
tors associated with it. Th ese parameters includ-
ed male gender, history of hospitalization for 
cholecystitis/pancreatitis, obesity as measured 
by BMI, previous upper abdominal surgery, 
presence of abdominal scars (such as midline, 
paramedian, previous umbilical, paraumbili-
cal, or umbilical hernia repair scars), palpable 
gall bladder (as determined through abdominal 
examination), presence of impacted stone, and 
post ERCP and hematological/biochemical pa-
rameters. 

Th e laparoscopic cholecystectomy was per-
formed using the usual four-port approach, 
which involved the use of two 10 mm ports and 
two 5 mm ports. Ultrasonography was conduct-
ed on all patients using a consistent protocol 
to evaluate many aspects including gallbladder 
shape and size, pericholecystic collection, gall-
bladder wall thickness, calculus size, number of 
calculi, common bile duct diameter and pres-
ence of stones, as well as liver parenchyma. Th e 
pre-operative subjective evaluation score was 
documented, which was defi ned as a numerical 
value ranging from 0 to 5 for cases considered 
easy, 6 to 10 for cases considered diffi  cult, and 
greater than 11 for cases considered very diffi  -
cult. Intra-operative diffi  culties were also sub-
jectively assessed and recorded by the operating 
surgeon, who was unaware of the pre-operative 
risk score for diffi  culty. Th e criteria for classify-
ing a laparoscopic cholecystectomy as diffi  cult 
were established as a duration exceeding 60 
minutes, ultimately resulting in the conversion 
to an open cholecystectomy. Diffi  cult laparo-
scopic cholecystectomy procedures are char-
acterized by challenges such as the presence of 
adhesions, prolonged length, and other relevant 
characteristics. 

Th e data was gathered by employing a compre-
hensive Performa encompassing many charac-
teristics related to the diffi  culty level in doing 
LC. Following the data gathering process, data 
analysis was conducted using the SPSS version 

23. Quantitative variables such as Age, Weight, 
Height, BMI, Systolic and Diastolic Blood Pres-
sure, and duration of surgery (in minutes) were 
subjected to calculations of descriptive statistics, 
including measures such as mean, and standard 
deviation, and both numbers and percentages 
where applicable. 

To address potential confounding variables, 
stratifi cation was employed to compare the out-
come variables associated with Laparoscopic 
cholecystectomy, specifi cally the levels of dif-
fi culty (easy, diffi  cult, and very diffi  cult), across 
various age groups, operative time, duration of 
surgery, gender distribution, and previous his-
tory of acute cholelithiasis. Statistical tests such 
as the chi-square test or Fisher exact test were 
utilized for analysis. Th e P-value was established 
using a 95% confi dence range and a signifi cance 
level of 5%.

Results:
Table 1 represents the clinical and demographic 
parameters of the study participants. Th e Mean± 
S.D of participants age 38.84±12.22 years. Th e 
present study observed that a signifi cant pro-
portion of patients, specifi cally 102 individuals 
(60%), were under the age category of greater 
than 35 years. Conversely, a smaller proportion 
of patients, namely 68 individuals (40%), were 
found to be younger than 35 years old. A total of 
28 (16%) patients were male, while 142 (84%) 
individuals, were females. Th e male-to-female 
ratio was 1:5, indicating a higher prevalence of 
female patients compared to male patients. Th e 
Mean±S.D of the participant’s body mass index 
(BMI) was 24.77±4.8 kg/m2. Th e Mean±S.D 
of the participant’s systolic and diastolic blood 
pressure values were 124.97±10.83 and 73.81± 
4.56 mmHg, respectively. A signifi cant propor-
tion of patients, specifi cally 86 (50.6%), had sys-
tolic blood pressure readings over 120 mmHg. 
Similarly, the majority of patients, 95 (56.5%), 
had diastolic blood pressure values higher than 
75 mmHg. Th e Mean±S.D participant’s stone 
size was 0.81±0.48cm. A total of 80 patients 
(47.1%) had a documented history of previ-
ous episodes of acute cholecystitis. Th e present 
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study aimed to assess the frequency and classifi -
cation of predictive pre-operative indicators for 
diffi  cult laparoscopic cholecystectomy using a 
scoring system. Out of the total sample size of 
105 patients, 62% (n=105) were classifi ed as 
easy cases, while 30.6% (n=52) were classifi ed 
as diffi  cult cases. Furthermore, a small subset 
of thirteen patients, accounting for 8% of the 
total sample, fell into the category of very dif-
fi cult cases (Figure 1).Th e scoring system had 
a positive predictive value of 89.5% for easy 
predictions and 94.2% for diffi  cult predictions 
(Figure 2). Th e factors responsible for diffi  cult 
laparoscopic cholecystectomy in obese patients 
were classifi ed into various categories. Among 
the participants, 25 individuals (14.7%) expe-
rienced challenges related to the dissection of 
the gall bladder bed and diffi  cult extraction. In 
terms of gallbladder wall thickness, 89 individu-
als (52.4%) had fi ndings indicating abnormal 
thickness, while 86 individuals (50.6%) had 
calculi of varying sizes. Additionally, 81 patients 
(47.6%) had a normal common bile duct. Fur-
thermore, 75 patients (44.1%) had a history of 
previOous hospital admissions, and 78 patients 
(45.9%) had undergone post-endoscopic ret-
rograde cholangiopancreatography (ERCP) 
procedures (Table 2). In the present study, we 
examined the association between various risk 
factors and the diffi  culty of laparoscopic chole-
cystectomy (LC). Specifi cally, we investigated 
the predictive signifi cance of factors such as gall 
bladder bed dissection, diffi  cult extraction, age 
groups, and gender. Th e results indicated that 
these factors were statistically signifi cant in pre-
dicting diffi  cult laparoscopic cholecystectomy. 
On the other hand, factors such as obesity, sys-
tolic and diastolic blood pressure, previous ab-
dominal surgery, operative time, and duration 
of surgery were also found to be statistically sig-
nifi cant in predicting diffi  cult laparoscopic cho-
lecystectomy, but only in the unilabiate analysis. 
Th ese fi ndings were presented in Table 3 and 4. 

Discussion:
Laparoscopic cholecystectomy has emerged as 
an established approach for managing individu-
als presenting with symptomatic gallstones. An 

Table 1: Descriptive statistics of patients with gallstone disease who un-
derwent diffi  cult laparoscopic cholecystectomy

Parameters Mean ± SD  (n=170)
Age (Years) 38.84± 12.22 

≤35 years 68 (40%)

>35 years 102 (60%)

Gender

Male 28 (16%)

Female 142 (84%)

Weight (Kg) 67.96± 11.11 

Height (Meter) 1.67± 0.11

BMI (Kg/m2) 24.77± 4.8

SBP (mmHg) 124.97± 10.83

≤120mmHg 84 (49%)

>120mmhg 86 (51%)

DBP (mmHg) 73.81± 4.56

≤70mmHg 96 (56.5%)

>70mmHg 74 (43.5%)

Stone Size (cm) 0.81± 0.48

Operative time (min) 75.42± 23.14

≤75min 65 (38%)

>75min 105 (62%)

Duration of Surgery (min) 70.12± 23.31

≤70min 87 (51%)

>70min 83 (49%)

Previous history of acute cholecystitis

Yes 80 (47%)

No 90 (53%)

Table 3:Comparison of factors responsible for diffi  cult LC with predictive 
pre-operative factors for diffi  cult LC by scoring system 

Parameters

Predictive pre-operative factors for Dif-
fi cult Laparoscopic Cholecystectomy by 
Scoring System P value
Easy 
(n=105)

Diffi  cult 
(n=52)

Very diffi  cult 
(n=13)

Obesity

Yes 17 (10%) 7 (4%) 1 (0.6%) 0.684

No 88 (52%) 45 (27%) 12 (7%)

Gall bladder bed Dissection

Easy 105 (62%) 2 (1.2%) 0 <0.001

Diffi  cult 0 50 (29%) 13 (8%)

Diffi  cult extraction

Easy 105 (62%) 2 (1.2%) 0 <0.001

Diffi  cult 0 50 (29%) 13 (8%)

Previous abdominal surgeries

Yes 34 (20%) 15 (9%) 7 (4%)

No 71 (42%) 37 (22%) 6 (3.5%)
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observation was made indicating a reduction in 
post-operative discomfort. Th is study involved 
the performance of laparoscopic cholecystec-
tomy on a total of 170 patients, with the aim 
of analyzing predictive risk variables associated 
with the diffi  culty of the procedure. Th e vari-
ables of interest in this study are gender, history 
of diabetes, a history of post-endoscopic retro-
grade cholangiopancreatography (ERCP), prior 
abdominal surgeries, previous hospital admis-
sions, and obesity. Th e presence of gall bladder 
wall thickness over 3mm, common bile duct size 
exceeding 8mm, and calculus size were iden-
tifi ed as important risk factors for predicting 
the diffi  culty of laparoscopic cholecystectomy. 
Th ese fi ndings align with previous research re-
ported in the existing literature.9-11

In the present study, it was observed that 68 indi-
viduals, accounting for 40% of the total sample, 
fell under the age category of 35 years or less. 
Conversely, 102 individuals, constituting 60% 
of the sample, belonged to the age group above 
35 years. In the current investigation, a notewor-
thy association was observed between age and 
the level of surgical diffi  culty. Th e male sex has 
been observed to exhibit a correlation with chal-
lenging laparoscopic cholecystectomy.12 In the 
current investigation, the sample consisted of 28 
male participants and 142 female participants. 
A notable correlation was identifi ed between 
the complexity of laparoscopic cholecystecto-
my and gender distribution, with a majority of 
males (28 out of 14) experiencing diffi  culties 
throughout the procedure. Numerous global 
research has revealed a correlation between the 
masculine gender and challenges in laparoscop-
ic cholecystectomy.12 Obese individuals may en-
counter challenges during laparoscopic surgery 
as a result of multiple factors.13 Th e duration of 
port insertion in obese patients is prolonged as a 
result of the increased thickness of the abdomi-
nal wall. Th e dissection procedure performed at 
the Calot’s triangle presents technical challenges 
due to the complex anatomy characterized by 
an abundance of intraperitoneal fat and the dif-
fi culties in maneuvering instruments through 
a notably thick abdominal wall. In the present 
investigation, it was observed that there exists 

Table 2: Classifi cation of baseline, demographics and clinical characteris-
tics with gallstone disease who underwent diffi  cult laparoscopic cholecys-
tectomy

Obesity Frequency [%] 
Yes 25 [14.7%] 

No 145 [85.3%] 

Gall bladder bed dissection 

Easy 107 [62.9%] 

Diffi  cult 63 [37.1%] 

Diffi  cult extraction 

Easy 107 [62.9%] 

Diffi  cult 63 [37.1%] 

Post ERCP 

No 92 [54.1%] 

Yes 78 [45.9%] 

Previous Abdominal Surgeries 

Yes 56 [32.9%] 

No 114 [67.1%] 

Previous Hospital Admission 

Yes 75 [44.1%] 

No 95 [55.9%] 

Gall Bladder Wall Th ickness 

Present 89 [52.4%] 

Absent 81 [47.6%] 

Common Bile Duct 

Normal 81 [47.6%] 

Diluted 89 [52.4%] 

Calculus Size 

Normal 86 [50.6%] 

Diluted 84 [49.4%] 

Table 4: Comparison of demographics, confounding factors and clinical charac-
teristics with predictive pre-operative factors for diffi  cult LC by scoring system 

Parameters
Predictive pre-operative factors for Diffi  cult Laparoscopic 
Cholecystectomy by Scoring System P value

Easy (n=105) Diffi  cult (n=52) Very diffi  cult (n=13)
Age groups

≤35 years 57 (34%) 10 (6%) 1 (0.6%) <0.001

>35 years 48 (28%) 42 (25%) 12 (7%)

Gender

Male 12 (7%) 14 (8%) 2 (1.2%) 0.048

Female 93 (55%) 38 (22%) 11 (7%)

Operative time (minutes)

≤75 minutes 41 (24%) 22 (13%) 2 (1.2%) 0.195

>75minutes 64 (38%) 30 (18%) 11 (7%)

Surgery time (minutes)

≤70 minutes 51 (30%) 30 (17.6%) 6 (3.5%) 0.522

>70minutes 54 (31.8%) 22 (12.9%) 7 (4.1%) 

Diastolic BP  ≤70mmHg 61 (35.9%) 26 (15.3%) 9 (5.3%) 0.395

Diastolic BP >70mmHg 44 (25.9%) 26 (15.3%) 4 (2.4%) 
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no statistically signifi cant association between 
body mass index (BMI) and the complexity of 
surgical procedures. According to the Gupta 
scoring system and other relevant research,14, 15 a 
pre-operative score ranging from 6 to 10 points 
suggests a challenging surgical approach. Th e 
utilization of this rating method facilitates the 
transfer of challenging laparoscopic cholecys-
tectomy procedures to open cholecystectomy.14 
In this particular study, the researchers found 
that gender played a noteworthy role as a risk 
factor in predicting the diffi  culty of laparoscopic 
cholecystectomy. Th is fi nding aligns with a pre-
vious study conducted by Gupta et al.,9 which 
also indicated that gender had an impact on the 
prediction of diffi  cult laparoscopic cholecystec-
tomy. Furthermore, it has been demonstrated 
that patients who have a medical history of be-
ing hospitalized multiple times for acute chole-
cystitis are more likely to experience challenges 
during laparoscopic cholecystectomy. Th is is 
mostly att ributed to the presence of thick ad-
hesions at Calot’s triangle and the gallbladder 
fossa.16 Previous studies have demonstrated that 
certain clinical indicators, including body mass 
index (BMI), presence of an abdominal scar, 
and the ability to palpate the gallbladder, are 
noteworthy risk factors in accurately predicting 
the likelihood of encountering operating chal-
lenges.16 Nonetheless, the present investigation 
on Gall bladder bed dissection revealed that age 
groups and gender were the sole signifi cant risk 
factors in predicting the likelihood of encoun-
tering diffi  culties during the surgical procedure. 
Th e presence of a palpable gallbladder can be at-
tributed to various factors, including a gallblad-
der with a thickened wall, a swollen gallbladder, 
a mucocele gallbladder, or adhesions between 
the gallbladder and the omentum.10 In a similar 
vein, Gupta et al.9 and Randhawa et al.11 con-
ducted investigations that revealed a noteworthy 
correlation between the presence of a palpable 
gallbladder and the occurrence of intraopera-
tive challenges. Th e lack of association between 
body mass index (BMI) and abdominal scar in 
this study aligns with other research fi ndings,10-13 
indicating that these factors do not contribute to 
surgical diffi  culty. Several investigations, such as 

the one conducted by Rademaker BM and Joris 
J, have indicated that patients who have laparo-
scopic cholecystectomy may encounter signifi -
cant post-operative pain.17,18

Post-operative discomfort referred to the 
shoulders is a commonly observed adverse ef-
fect of laparoscopic surgery, with a prevalence 
ranging from 35% to 80%. Th is pain is mostly 
caused by abdominal distention resulting from 
the presence of carbon dioxide (CO2) during 
the procedure.19 Th e management of this par-
ticular form of pain presents challenges, with 
a signifi cant proportion of cases, around 80%, 
necessitating the use of drugs.20 Th e aforemen-
tioned outcomes lead to an extended period 
of hospitalization and recovery, resulting in a 
substantial rise in expenses.21,22 Th e duration of 
discomfort appears to exhibit a direct correla-
tion with the length of the surgical procedure.6 
Research fi ndings have demonstrated that em-
ploying low pressures, namely within the range 
of 8-10 mmHg, during laparoscopic cholecys-
tectomy procedures is linked to a reduced oc-
currence and severity of post-operative pain in 
comparison to the utilization of standard pres-
sures (12-15 mmHg) or high pressures above 15 
mmHg.23-25

In a separate investigation carried out by Lohana 
et al., it was revealed that the incidence of gall 
bladder cancer among individuals undergoing 
surgical intervention for cholelithiasis is docu-
mented at a rate of 4%.26 Th e study conducted 
by Naqvi et al., revealed that the incidence of 
gall bladder cancer in patients with cholelithia-
sis was found to be 5.9%.27 In a separate investi-
gation conducted by Iqbal M et al.,28 it was ob-
served that the prevalence of gall bladder cancer 
amounted to 3.97%. In a separate investigation 
carried out by Burghari et al., it was observed 
that the prevalence of gall bladder cancer in 
gall bladder specimens was determined to be 
6.39%.29 Zia et al. conducted a retrospective 
analysis which revealed a frequency of 7.1%.30 A 
study conducted by Ferrarese AG et al., in 2013 
examined the diagnosis of incidental gall blad-
der cancer and determined that the incidence 
rate was 1.38%.31 According to a study conduct-
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ed by Panebianco et al., in 2013, the prevalence 
of incidental gall bladder cancer in cholecystec-
tomy tissues was found to be 0.5%.31

Conclusion:
In conclusion, the preoperative scoring method 
utilized in this study demonstrates reliability 
and usefulness in predicting the level of diffi  -
culty associated with laparoscopic cholecystec-
tomy. Out of a total of 170 samples, the frequen-
cy of diffi  cult laparoscopic cholecystectomy was 
determined based on the postoperative score 
of the major result. Among these samples, 105 
(61.8%) were categorized as easy, 52(30.6%) as 
diffi  cult, and only 13(7.6%) as very diffi  cult. Th e 
scoring system had a positive predictive value of 
89.5% for easy predictions and 94.2% for diffi  -
cult predictions. Th e evaluation of the outcomes 
of laparoscopic cholecystectomy in patients 
who undergo the procedure reveals a very posi-
tive outcome. Th is suggests that the use of lapa-
roscopic cholecystectomy can be recommended 
for regular clinical practice in order to enhance 
the safety and effi  cacy of the procedure.
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