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ABSTRACT 

Objective: To compare the morbid anatomy and iatrogenic problems and complications encountered during 
laparoscopic cholecystectomy (LC) in both genders. 
Study Design: A cross sectional analytical study. 
Place and Duration of Study: The study was conducted at Pakistan Air Force Hospital, Islamabad, from May 2017 
to Jan 2019. 
Methodology: All patients who underwent LC during our study period were included in the study. A 
predesigned proforma was used to record data. The cases were divided into two groups based on gender. The 
parameters studied for each group included appearance of gallbladder, intra operative bile leakage, requirement 
of hemostatic procedure, spillage of stones, multiplicity of stones i.e. single vs. multiple, operative time and need 
of drain placement. 
Results: A total of 120 patients were included in the study. There were 21 (17.5%) male and 99 (82.5%) female 
subjects. The mean age was 43.66 ± 13.8 years with range of 11-74 years. Normal looking gallbladder was        
more common in females. Thick walled gallbladder was less frequent in females (males 66.7% vs. females 39.4% 
p=0.043) Intraoperative complications were more in males. There was no statistically significance gender 
difference in number of stones, spillage of stones and need for hemostasis.   
Conclusion: Symptomatic gallstones were mostly found in females. Gender differences exist as regards the 
apparent morphology & difficult operative factors. Performance of LC in our setup is of a standard comparable to 
those of other centers. Since morbid anatomy of females is more favorable, so surgeons new to LC should be 
encouraged to perform surgery on female patients. 
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INTRODUCTION 

Cholecystectomy is the treatment of choice 
for symptomatic gallstone disease. Ever since, the 
first Cholecystectomy was performed by Dr Carl 
Johann August Langenbuch in 18821, mankind 
had to wait for more than a hundred years     
when the Gallbladder could be removed through 
smaller incisions. The first well acknowledged 
Laparoscopic cholecystectomy (LC) was perfor-
med by Phillips Mouret in Lyon in 19871. 

LC is now considered a safe and effective 
technique for the management of symptomatic 
gallstone disease. Variations in the anatomy of 
gallbladder and biliary ducts and their blood 

supply have long been recognized. The typical 
text book anatomy is found in only 20-40% of 
cases1. In chronic cholecystitis there may be appa-
rent changes in the anatomy of gallbladder which 
can create difficulty for the operating surgeon1. 
Apart from congenital variations, the misinter-
pretation of normal anatomy can lead to serious 
complications during LC1. 

LC is being routinely performed in our hos-
pital. Our technique involves a standard 4 port 
access, with the 2 right ports of 5mm and an 
epigastric 12mm port. Umbilical port is a 5mm    
or 12mm as per operating surgeon’s choice. 
Gallbladder is removed from the epigastric port. 
This study was conducted to find out differences 
over some of the points of morbid anatomy 
encountered by surgeons during LC in male     
and female patient groups. A record of operative 
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steps was also made e.g., how hemostasis was 
ensured in different cases. With these in mind   
the operating surgeons will be more cautious or 
confident when performing LC on different sets 
of patients. It will also help training supervisors 
on which patient to give to their trainees or   
junior colleagues as an ‘under direct supervision’ 
or ‘indirect supervision’, case. 

METHODOLOGY 

This was a cross sectional analytical study 
carried out at Pakistan Air Force Hospital, 
Islamabad. The study duration was one year 
from May 2017 to January 2019. The cases were 
selected by non-probability convenient sampling 
technique. An informed consent was taken prior 
collection of the data from the patients. We aimed 
to compare the morbid anatomy and iatrogenic 
problems and complications encountered during 
LC in both genders. 

All patients from both genders in whom           
LC was done for gallstones were included in     
the study irrespective of age. Patients who under-
went a conversion from Laparoscopic to open 
cholecystectomy due to anesthesia related issues 
or surgical difficulties including dense adhesions 
and profound hemorrhage were excluded from 
the study. 

The observations were recorded on a prede-
signed proforma which included the following 
parameters: 

The age and gender of patients.  

The apparent condition (morphology) of 
gallbladder at the start of the procedure i.e., 
whether it was normal looking, thick walled, 
distended and tense or contracted. Presence/ 
absence of any iatrogenic biliary leak. If yes, 
whether it was due to the gallbladder being pun-
ctured or perforated, slippage of cystic duct clip 
on gall bladder side, from injury to extra hepatic 
biliary tree, leakage from accessory cystic duct,    
or leakage from accessory channels between the 
liver and gallbladder the "ducts of Luschka”. 

Presence/absence of significant bleeding 
requiring a need to control hemostasis. If yes, the 

mode of hemostasis control whether by sustained 
pressure, electrocautery or use of Harmonic or 
Ligasure. Whether the gallbladder had multiple 
calculi or a solitary calculus. Presence/absence of 
any spillage of calculi within the peritoneal 
cavity.  

Operative time in minutes, from start of 
incision to closure of incision at port sites. Need 
for placement of a sub hepatic drain. The guide-
lines used for indications to place a drain in sub-
hepatic space, after LC, included: 

a. Difficult dissection  

b. Extensive bile leak 

c. More than normal hemorrhage requiring 
cautery and other energy source 

d. Spillage of stones 

e. Use of saline for washing off bile leakage or 
hemorrhage  

The data was analyzed using SPSS version 
20. The mean and standard deviation were used 
for the quantitative variables. For the evaluation 
of qualitative variables frequencies were calcu-
lated in terms of percentages. The comparison          
of qualitative variables between the two groups   
was done by chi square test. The p-value of ≤0.05 
was taken as significant. 

RESULTS 

A total of 123 patients underwent LC during 
the study period. There were three conversions to 
open cholecystectomy which were excluded from 
study. Cause of conversion was difficult dissec-
tion due to dense adhesions and hemorrhage. 

Out of 120 patients 21 (17.5%) were male, 
and 99 (82.5%) were female, with a male to 
female ratio of 1:5. The age range was 11-74 years 
with a mean age of 43.66 ± 13 years. Mean age    
of male patients and female patients was 47.77 
years (SD ± 15.57 years) and 42.35 years (SD ± 
15.01 years) respectively. 

Regarding the apparent morphology of GB    
a significant difference existed between the 
genders with a p-value of 0.043. Females most 
frequently had a normal looking GB, 54 (54.6%) 
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and males had a thick walled GB 14 (66.7%). 
Normal looking GB was less common in males. 
Contracted, distended and tense appearance was 
less common in both the genders table-I.  

In majority of the females 82 (82.8%) bile   
leak was not observed. The intraoperative bile 

leak when present was more common in males 
(p-value 0.035). It was present in 17 (17%) females 
and 8 (38%) males. Leak in most of the cases was 
through puncture of gallbladder, none of the bile 
leak was through rest of the extra-hepatic biliary 
tree i.e., common bile duct or right or left hepatic 
duct or from accessory cystic duct or accessory 
channels between the liver and gallbladder the 

"ducts of Luschka” Leakage from slippage of clip 
applied on gallbladder side of the cystic duct 
occurred in 1 case each in females and males, 
table-II. 

There was no statistical significant difference 
between both genders for the need for haemo-
stasis (p-value=0.42). Coagulation by cautery to 
control bleeding and achieve hemostasis was     
the most common method 68 (68.6%) of females     
and 13 (61.9%) of males respectively. Of these 

electrocoagulation using spatula was required     
in 2 (2%) of females and 1 (4.6%) of males. Liga-
sure was used in 3 patients. It is noteworthy that, 
because of negligible blood loss, around 25-30% 
of cases in both groups did not require any tool to 
acquire hemostasis. 

Majority of patients had multiple calculi in 
their GB. There was no significant gender differe-

nce, (figure). Stone spillage within the abdominal 
cavity while performing LC or removing the      
GB from the peritoneal cavity was seen in 10 

Table-I: Comparison of morphological appearance of GB and multiplicity of gallstones between genders. 

Observations  Female Patients Male Patients p-value 

Morphological Characteristics 

Normal looking GB 54 (54.6%) 6 (28.6%) 

0.05 
Thick-walled Gallbladder 39 (39.4%) 14 (66.7%) 

Contracted Gallbladder 1 (1.0%) 1 (4.8%) 

Tense Gallbladder 5 (5.1%) - 
Number of Gallstones 

Multiple stones  83 (83.8%) 16 (16.2%) 
0.40 

Solitary stone  16 (76.2%) 5 (23.8%) 

 
 

Table-II: Comparison of Intraoperative complications . 

Observations  Female patients Male patients p-value 

Intraoperative Bile Leakage 

No leakage  82 (82.8%) 13 (61.9%) 

0.030 
Cystic duct leakage  1 (1.0%) 1 (4.8%) 

GB puncture  16 (16.2%) 6 (28.6%) 

GB perforation  - 1 (4.8%) 
Intraoperative Haemostasis 

Hemostasis not required 27 (27.2%) 6 (28.5%) 

0.72 
Ligasure Scalpel 2 (2%) 1 (4.7%) 

Cautery 68 (68.6%) 3 (13%) 

Pressure Application 2 (2%) 1(4.7%) 
Intraoperative Stone Spillage 

Spillage present  9 (9.1%) 1 (4.8%) 
0.51 

Spillage not present  90 (90.9%) 20 (95.2%) 
Requirement For Drain Placement 

Drain placed  47 (47.5%) 15 (71.4%) 
0.046 

Drain not placed  52 (52.5%) 6 (28.6%) 
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patients. These were 9 (9.1%) and 1 (4.7%) cases 
among females and male subgroups respectively. 

In the current study, the need to place a 
drain was more frequent in males with a signi-
ficant p-value=0.046 table-II. The operating time 
starting from first port incision to final wound 
closure was measured. Though we could not 

record operating time of all the cases still, the 
minimum operating time was 22 min and longest 
108 min. The mean operating time, of cases 
whose operating times was recorded, was 46 min 
for females and 52 min for males, table-III. 

DISCUSSION 

Gallstone disease is more prevalent in 
females. In the literature frequency of female 
patients in LC for gallstones is reported as 1 
(91.75%), 1 (82.4%) and 1 (88.9%). In the current 
study, 82.5% of patients belonged to female gen-
der. In other studies it was 3 (88.2%) (Dawani et 
al)3, 1 (84%) (Hashimoto et al)9, 91% (Ahmad et 
al)4 1 and 91.75% (Oonwala et al)6. The demograp-
hic comparison of the current study with other 
studies is depicted in table-IV. 

In the current study there was a significant 
difference between genders in the morphology of 
the gallbladder. The females had more frequent 
normal looking gallbladder morphology 54.5% as 
compared to males. Whereas a thick walled gall-
bladder was more frequent in males 28%. The 
change from normal appearance to thick walled 
gallbladder indicates the complexity of disease 
and reflects upon the difficulty of the operative 
procedure.  

In study thick walled GB were 53 (44.16%).  
Of these 66.6% were male and 39.3% females. In a 
study conducted by Sharma et al, 80.77% patients 
had normal looking GB2 while 19.23% had thick 
walled gallbladder. In another study Masud et al8, 
reported 80.77% having normal GB wall thick-
ness and 19.23% having thick wall GB. They 

reported shrunken GB in 11.2% of patients. In    
the current study shrunken/ontracted GB were in 
1.66% of patients. Thick walled GB is suggestive 
of chroniccholecystitis, though not pathognomic.  

A normal looking gallbladder indicates that 
patient had not had any attack of acute cholecys-

titis and was either operated for symptomatic 
gallstone disease or as a pre-emptive to drastic 
complications of gallstones. Asymptomatic gall-
stones are those that have not caused biliary 
symptoms. 

Lap cholecystectomy is a very safe treat-
ment2 but does have complications of which 
some carry a high morbidity and mortality. In 
our settings as the treatment is free of cost for the 

 
Figure: Solitary vs multiple stones. 

Table-III: Operative times in different morphology of gallbladder. 

 
Normal Looking 

Gallbladder 
Thick Walled 
Gallbladder 

Contracted 
Gallbladder 

Tense 
Gallbladder 

Overall Mean 
Time 

Male 42 min 56min 63 min - 52 min 

Female 39 min 52 min 108 64 min 46 min 
Table-IV: Demographic comparison of studies. 
Study Name Age Range Mean Age SD ± 3.81 

Dawani S et al 21 - 71 years 40.9 years 

Al-Sayigh HA11 20 -  80 years 46 years 

Masud M8  20 - 70 years 50 years 

Seeramulu PN 16 - 75 years 41 years 

The Current Study 11 - 74 years 43.66 
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patients. Therefore, every effort is made to ensure 
that patients are truly symptomatic or there is a 
definite indication for surgery. Moreover, LC is 
freely offered for patients with acute cholecystitis 
reporting early due to the expertise of our sur-
geons, therefore, the number of normal looking 
gallbladders are less as compared to other stu-
dies. In men more patients are observed to have 
thick walled gallbladders. One explanation is   
that male patients tend to ignore milder forms    
of symptoms, and opt for surgery only later in 
advanced disease. 

Intraoperative bile leak in the current study 
was in 24 (20%) of cases and spillage of gallstones 
was in 10 (8%) of cases. Seeramulu et a114, repor-
ted gallbladder perforation in 38 (7.5%) and gall-
stone spillage in 30 (6%) cases3. A possible expla-
nation for this could be the operating surgeons 
being less careful in preventing leakage of bile as 
no post-operative sequel of bile leakage has been 
observed over the years. The same observations 
were made by Thomas et al15, and Camilo et al16. 

There may be various methods to achieve 
hemostasis. We usually use diathermy to achieve 
hemostasis. Harmonic Scalpel or Ligasure though 
superior was used only in those cases where 
bleeding was difficult to control by diathermy. It 
was noteworthy that in 27 (27.2%) of cases among 
females and 6 (28.5%) of cases among males, in 
this study, didn’t require any means for hemo-
stasis. Use of energy source in laparoscopic sur-
gery is not without complications and can lead to 
significant morbidity especially when used near 
CBD17. It is our routine to keep the use of energy 
source to minimum. Our technique involves the 
dissection of cystic duct and artery in the Callot’s 
triangle by blunt teasing of tissues and only to 
start using cautery after cystic duct and artery   
has been clipped and divided. By this technique 
minor bleeding occurs but risk of injury to extra-
hepatic biliary tree is avoided or minimized. 

Majority of our patients had multiple stones 
in the gallbladder. This was comparable to other 
studies. Multiple calculi in 87.5%, 87% and in 
70.8% of patients reported by Ahmad et al10, by 

Talpur et al18, and by Jan et al7, respectively. 
Gallstone spillage in our study was in 10 (8.3%) 
cases. This was in comparison with Seeramulu et 
al study which was 30 (6%)13. The spillage of bile 
and gallstones occurred because of gallbladder 
perforation (42%-75%), traction (15%-51%), or 
during extraction of the gallbladder through a 
narrow trocar opening (5%-10%) or due to slipp-
age of the cystic duct clip during handling of the 
gallbladder (14%-21%)15. An appropriate surgical 
technique is fundamental in reducing the risk of 
perforations and gallstonesspillage. 

Spilled stones which are not retrieved can 
cause complications14,15, including post-operative 
abscess and adhesions. However, Welch et al19, 
and Cline et al20, noted that leaving sterile gall-
stones in the peritoneum does not increase the 
formation of adhesions or abscesses. Zisman et 
al21, also did not report systemic complications 
due to spilled gallstones and surgical clips during 
LC although they did cause a moderate local 
inflammatory reaction. It is recommended to 
wash the peritoneal cavity thoroughly with Nor-
mal saline in all such cases16, followed by drain 
placement. 

In this study, drain was placed in 15 (71.4%) 
of males and 47 (47%) of females. However in 
selected patients with potential bile leak e.g., 
imperfect closure of cystic duct, bile staining of 
liver bed suggesting the possibility of missed 
accessory duct, difficult cholecystectomy due to 
inflamed gallbladder and/or adhesions, drainage 
may be justified12. Routine placement of sub 
hepatic drain is a routine by some surgeons7. 

The operating time varied between surgeons 
and the condition of the gallbladder. Time increa-
sed from normal looking gallbladder to thick 
walled to tense and to contracted with multiple 
adhesions. Moreover bile or stone spillage also 
increased the operating time. The minimum ope-
rating time was 22 min and longest 108 min. The 
average time was 46 min for females and 52 min 
for males. An average operating time of 58 min 
and 45 min for LC in acute vs. Chronic cholecys-
titis was reported by Shireen et al22, and an aver-
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age time of 103.9 min by Karim et al23. Khan et 
al24, reported a mean operative time of 40 min23. 
Our operating time matched other studies. The 
mean duration of surgery was also greater in 
males in another study by Kumar et al25. More-
over, male patients operated mostly had chronic 
cholecystitis (thick walled gallbladder) as compa-
red to females where normal looking gallbladder 
was more prevalent. 

CONCLUSION 

Performance of LC in our setup is of a 
standard comparable to those of other centers      
in Pakistan and worldwide. Symptomatic gall-   
stone requiring LC are mostly found in females. 
Gender differences exist as regards the apparent 
morphology of the gallbladder and intraoperative 
complications but not as regards the multiplicity 
of stones and stone spillage. The morbid anatomy 
of females is more favorable for the surgeons new 
to laparoscopic surgery and so the new surgeons 
should be encouraged to perform surgery on 
female patients early in their learning curve. 
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