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ABSTRACT 

Objective: To correlate the operative findings of patients undergoing laparoscopic cholecystectomy, either acute or 
elective, with surgical complications and conversion to open cholecystectomy. 
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Combined Military Hospital and  Pak-Emirates Military Hospital, Rawalpindi Pakistan, 
from Jul 2021 to Mar 2022. 
Methodology: Data from patients who underwent laparoscopic cholecystectomy was collected after gaining consent. 
Patients were evaluated for the correlation of operative findings of acute and nonacute gallbladder cases with the 
development of complications and conversion to open cholecystectomy. 
Results: Out of 250 patients, 205 were non-acute cases, whereas 45 were acute. The most common intraoperative 
complication was iatrogenic perforation of gallbladder 73(29.2%); more common in elective cases 49(19.6%) than in acute 
cases 24(9.6%). Post-operative complications included sub-hepatic collections 3(1.2%) and port site infections 2(0.8%). 
There were six overall conversions (2.4%), of which 3(1.2%) occurred in acute gallbladder cases and 3 in elective 
gallbladder. Acute cases were significantly more likely to be converted to open operations (p=0.039). They were found to 
have a significant association with gallstone spillage (p<0.001), iatrogenic perforation of the gallbladder (p<0.001), bile 
leakage (p=0.018), and subhepatic collection (p=0.024).  
Conclusion: The likelihood of surgical complications and conversion to open procedure can be accurately predicted by the 
acute gallbladder status pre-operatively. It is thus important to consider these outcomes when commencing post-
operative care. 
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INTRODUCTION 

Gallstone disease (GSD) is among the most 
prevalent surgical disorders globally, affecting 5-20% 
of Asian and 20% of European and American 
populations.1 Studies in the USA have found that 20 
million individuals, or 15% of the population, suffer 
from GSD. 2 In Pakistan, two studies in urban centres 
have found the prevalence of GSD to be between 9% 
3 and 10%.4 of the population, with both these studies 
showing females approximately three times more 
likely to be affected than males. 

Studies have shown that despite a lower rate of 
intraoperative and post-operative complications in 
patients undergoing interval cholecystectomy, the 
preferred approach is early cholecystectomy due to 
decreased hospital stay and better financial 
outcomes.5, 6  

Laparoscopic cholecystectomy is the gold stan-
dard of treatment of GSD.7,8 While well-established 
in the West, this procedure is now being performed 
in many tertiary care hospitals with access to the 

resources needed.9 However, literature regarding the 
safety and effectiveness of laparoscopic cholecystec-
tomies in Pakistan remains limited. This study aims 
to address the gap in the literature. Our objectives 
are to determine the intraoperative and post-
operative complications in laparoscopic cholecystec-
tomies and to compare the outcomes of early and 
elective cholecystectomies. 

METHODOLOGY 

The comparative cross-sectional study was 
conducted at Pak-Emirates Military Hospital and 
Combined Military Hospital Rawalpindi from July 
2021 to March 2022,. The sample size was calculated 
using the WHO sample size calculator, taking a 
reported prevalence of intra-operative complications 
of 13.1%.10  Ethical approval was sought from the 
Ethical Review Committee (IERB approval certificate 
number 240).  

Inclusion Criteria: All patients undergoing laparo-
scopic cholecystectomy for gallstone disease  who 
developed post-operative complications during their 
initial indoor stay or presented in an emergency after 
being discharged from the hospital within 14 days 
were included. 
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Exclusion Criteria: Patients who developed compli-
cations after the initial 14 days postoperatively were 
excluded. 

Total Leukocyte Count was also measured and 
was divided into two categories, raised and normal, 
with the cutoff value being 11.0x10^3/mm^3. 
Ultrasonography was also done, with gallbladder 
thickening >2.99mm considered significant. The in-
strument used for the stratification of operative diffi-
culty was the Nassar scale. This validated scale di-
vides cholecystectomy findings into four categorical 

outcomes based on physical manifestations of the 
gallbladder, cystic pedicles, and adhesions.11 Our 
study considered presentations with Grade III and 
above difficult procedures. They were characterized 
by deep gallbladder fossa, acute cholecystitis, fib-
rosis, short or obscured pedicle, and dense adhesions 
involving hepatic flexure and duodenum. 

Gallbladders were divided into acute and elec-
tive based on the presence or absence of inflam-
mation found operatively. The acute cases in this 
study are those gallbladders found acutely inflamed 
per-operatively. These acute gallbladders were 
mostly consistent with Grades III and IV on the 
Nassar scale for operative difficulty. All other cases 
were considered elective/non-acute. A total of 245 
cases were defined as valid cases due to laparoscopic 
dissection being done. There were six conversions to 
open cholecystectomy, out of which five conversions 
were immediately done upon laparoscopic visualiza-
tion of the gallbladder. 

Data analysis was done using Statistical Pac-
kage for the Social Sciences (SPSS) version 26:00 and 
Microsoft Excel version 16.70. Quantitative variables 
were expressed as Mean±SD and qualitative vari-
ables were expressed as frequency and percentages. 
Chi-square test was applied to explore the inferential 
statistics. The p-value of ≤0.05 was considered 
statistically significant. 

RESULTS 

Out of the 250 participants of the study, 115 
(46.0%) were male, while 135(54.0%) were female. 
The mean age was 50.90±15.21 years. Acute Gall-

bladder presentation was seen in 5(18.0%) of the 
patients, of which 43(17.55%) were valid cases, 
whereas 205(82.0%) were elective cases out of which 
202(82.44%) were valid cases. 

In per-operative complications, 72 (28.8%) of 
our sample were bleeding. The most common blee-
ding site was from vessels adjacent to the gallbladder 
64. Per-operative complications were seen in 112 
(45.7%) valid cases, 245 as shown in Table-I. The 
most common complication was iatrogenic gallbladder 
perforation, which was seen in 73(29.8%) valid cases.  

The post-operative complication rate was 
particularly low 5(2.04%) which depicts the accurate 
pre-operative diagnosis and high-quality standard of 
post-op care given to patients. The complications, 
along with their distribution among acute and 
elective cases, are shown in Table-II.  The Figure 
shows acute cases tend to behave more notoriously 
in the outcome of complications than elective cases. 

 

Table-II: Post-Operative Complications showing 
Subhepatic Collection and Port Site Infection (n=250) 

Post-operative Complications 
Case Presentation 

Acute n(%) Elective n(%) 

Subhepatic collection 2(4.7%) 1(0.5%) 

Port site infection 0 2(1%) 
 

 
Figure: Comparison of Per-Operative and Post-Operative 
Complications in Acute and Elective Cases (n=250). 

Nassar grades were a quantification of ope-
rative difficulty. Most cases had a Nassar Grade 3, 
totalling 87(34.8%). The frequency of occurrence of at 
least one complication within each category of 
operative difficulty is shown in Table-III. Per- and 

Table-I: Per-operative Complications showing bleeding, Iatrogenic Perforation of Gallbladder and Bile Leak (n=250) 

Per-operative Complications 
Case Presentation 

Acute n(%) Elective n(%) 

Bleeding 

Bleeding from trocar site/ Veeres Needle 0 5(2.5%) 

Bleeding adjacent to gallbladder 14(32.60%) 50(24.80%) 

Bleeding from cystic artery 0 1(0.50%) 

Bleeding from greater omentum (2.30%) 1(0.50%) 

Gall stone spillage 13(30.20%) 12(5.90%) 

Iatrogenic perforation of Gall Bladder - 24(55.80%) 49(24.30%) 

Bile leak - 14(32.60%) 34(16.80%) 
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post-operative complications were more likely to 
occur at higher Nassar grades. Of 109 cases with high 
operative difficulty (Nassar grades 3 and 4), 45 
(41.3%) were acute presentations, while 64(58.7%) 
were non-acute, thus falling into the elective state. 
There were six conversions to open surgery, 3 of 
them happening in acute, all of which were seen in 
surgeries with high operative difficulty, denoted by 
Nassar Grades III and IV. 

 

Table-III: The Frequency of Complication within each 
category of Nassar Grades of Difficulty 

Nassar Grades of Difficulty 

Complications 

Per-operative 
n(%) 

Post-operative 
n(%) 

Operative 
Difficulty 

Grade–I  19(22.6%) 8(9.5%) 

Grade–II  25(43.9%) 11(19.3%) 

Grade–III  56(64.4%) 2326.4%) 

Grade–IV  12(54.5%) 9(40.9%) 

Total 112(44.8%) 51(20.4%) 
 

DISCUSSION 

Our results show a strong relationship between 
the clinical presentation of gallstone disease and the 
complications. Generally, acute presentations are 
more likely to encounter complications. Bleeding 
complications can occur at any stage of laparoscopic 
cholecystectomy, and are due to various etiologies, 
including surgical inexperience, non-ideal environ-
mental conditions, and improper trocar insertion.11,12 
Slippage of cystic artery clips is a common cause of 
major bleeding and could necessitate conversion to 
open operation. Various multicenter studies have 
found bleeding during laparoscopic cholecystec-
tomies to range from 2.3%, documented in one 
study.13 to 8.89%, as studied by Radunovic et al.10 In 
our set-up, bleeding was a common complication 
and occurred at a much higher than in western 
hospitals. 

Gallstone spillage was the only complication in 
our study to show a significant difference between 
acute and non-acute/elective cases when operative 
difficulty was factored in.  

Surgical wound infection is a complication that 
occurs more frequently in open cholecystectomy 
than in laparoscopic cholecystectomy.14,15. In our 
study, only 2(0.82%) patients reported to have port 
site infection. 

Iatrogenic biliary tree injury was not observed 
in our study. Frilling et al.16 have reported a 0.5 – 
1.4% rate of biliary tract injuries in laparoscopic 
cholecystectomy. According to him, improper 
approach to the extrahepatic biliary tree is also a 
major factor in causing iatrogenic injuries apart from 
the ‘‘learning curve’’ of the surgeon. The bile duct 
injuries were 0.3%-1% in a study by Singh et al.17 

emphasizing the importance of various anatomic 
landmarks that help in safe dissection and prevent 
bile duct and vascular injury. Nuzzo et al.18 con-
ducted a multicenter survey of 184 hospitals across 
Italy, reporting a 0.42% incidence of bile duct injury. 
The most frequent cause was inaccurate identifica-
tion of vital structures in the hepatic pedicle (36.8%). 
The higher incidence of bile duct injury was reported 
during cholecystitis (p<00.1). 

LIMITATIONS OF STUDY 

Due to a relatively low sample size of 250, 
several complications, mainly biliary tree injury, 
were not observed. In addition, conversions to open 
operations needed to be more extensive to draw 
reliable conclusions from our data. Future studies on 
this topic aim for a much larger sample size so that 
all surgery outcomes can be observed. One limitation 
related to data collection categories was that the 
amount of bleeding needed to be quantified. Doing 
so would have led to a more accurate picture of the 
severity of bleeding complications. 

CONCLUSIONS 

While laparoscopic cholecystectomy has been accep-
ted as the gold standard for treating gallstone disease, 
surgeons must know the factors that could lead to com-
plications. A pre-emptive knowledge of gallbladder 
presentation can help determine the risk of complications, 
which can help guide the management of the disorder 
during and after the operation. 
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