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INTRODUCTION 

Gallstone disease (GSD) is a prevalent health problem 

around the globe and the treatment of choice for 

symptomatic GSD is laparoscopic cholecystectomy (LC). 

Open cholecystectomy is rarely performed in elective 

setting nowadays unless there is some contraindication 

for laparoscopic surgery. At times however the operating 

surgeon has to convert the laparoscopic surgery to an 

open one due to massive adhesions around the gall 

bladder, obscure anatomy of Calot’s triangle or severe 

hemorrhage. This leads to loss of all the advantages of 

minimal access surgery and is seen almost as a 

complication. There are many factors that influence the 

operative findings, conversion rates and the outcome of 

surgery.
1-4

 Male gender has been considered by some to 

be an adverse factor in this regard.
1,3-6

 But there is 

conflicting evidence in various studies. Through this 

study we intend to find out the role of gender, if any, in 

the operative findings and outcome of laparoscopic 

cholecystectomy performed for chronic calculous 

cholecystitis by comparing the findings and events in 

peri-operative period in male and female patients.  

The main objective of this study was to find out whether 

gender has an impact on operative findings leading to 
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difference in the level of difficulty in performing 

laparoscopic surgery, rate of conversion to open surgery 

or poor surgical outcome.  

METHODS 

All the patients undergoing laparoscopic cholecystectomy 

at SMI Hospital, Dehradun, India during one year period 

were included in the study with following exceptions 

 Patients having acute cholecystitis 

 Patients having history of severe pain s/o acute 

cholecystitis during past six weeks 

 Patients having any severe co-morbid conditions 

(ASA grade ≥3 ) 

 Patients operated by surgeons having less than five 

years of experience in laparoscopic surgery 

including trainees 

 Patients requiring simultaneous intervention for 

CBD stones 

 Patients with deranged liver function 

 Patients found to have carcinoma of gall bladder on 

histopathological examination   

The details of clinical presentation, operative findings, 

conversion rates, duration of surgery and peri-operative 

complications were recorded separately for male and 

female patients. In addition the operating surgeon was 

required to assign the degree of difficulty in adhesiolysis 

and dissection of Calot’s triangle to one of the three 

categories viz. easy, somewhat difficult or very difficult. 

Although this categorization was largely subjective, 

certain factors were taken into consideration while 

labeling a case as very difficult such as inability to 

remove complete gall bladder due to frozen Calot’s 

triangle, need for prolonged use of hydro-dissection to 

delineate the anatomy or consideration of conversion at 

least at some point of time due to difficulty in dissection, 

whether or not the case was eventually converted, etc.    

The above data were cross tabulated and compared 

between the two groups and the result was analyzed. 

Standard statistical methods were used for data analysis. 

For parametric variables Z-test for significance of 

difference in means of large samples was applied. For 

non-parametric variables, chi-square test was applied 

with Yates’ correction wherever applicable. A 2-sided p 

value of less than 0.05 was considered significant.     

RESULTS 

A total of 496 patients underwent laparoscopic 

cholecystectomy at this center during study period, out of 

which 402 patients were included in the study after 

excluding 94 patients according to the criteria mentioned 

above. Of the 402 patients 72 (17.9%) were male and 

330(82%) were female. The mean age in male group was 

46.12 years while that in female group was 47 years 

(Table 1).  

 

Table 1: Comparison of variables between male and female groups. 

 Male (n = 72) Female (n = 330) z-score /p-value Statistical significance 

Age (years) 46.12 47 Z = 0.625, P >0.5 NS 

BMI 25.4 27.6 Z = 6.27, P <0.01 Highly significant 

Duration of surgery (min) 66 60.5 Z = 3.29, P <0.01 Highly significant 

 

The difference was not statistically significant (p >0.05). 

The mean BMI was higher in female group (27.6) as 

compared to male group (25.4) which was statistically 

significant (p <0.0001). The mean duration of surgery 

from skin incision to skin closure was significantly 

greater in the male group (66 min) as compared to female 

group (60.5 min). 

In both the groups the proportion of cases labeled “very 

difficult dissection” with regard to adhesiolysis and 

dissection of Calot’s triangle by the operating surgeon 

was calculated. The proportion of such cases was 

significantly higher in the male group (Table 2). 

The proportion of cases that had to be converted from 

laparoscopic to open surgery was not significantly 

different in the two groups with males having a 

conversion rate of 6.94% and females a rate of 3.3% 

(Table 3).  

Table 2: Comparison of difficulty in adhesiolysis and 

dissection of calot’s triangle (difference analyzed only 

in proportion of cases labelled very difficult 

dissection). 

 
Male  

(n = 72) 

Female 

(n = 330) 
p-value 

Easy 18 146 - 

Somewhat 

difficult 
33 127 - 

Very difficult 21 (29.16%) 57 (17.27%) <0.05 

The rates of various complications were also recorded 

and compared. Conversion to open surgery was not 

considered among the complications and was analyzed 

separately. The data regarding complications has been 

summarized in table 4.  
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There was no statistically significant difference in 

frequencies of any of these complications in the two 

groups. Total morbidity rate was 8.3% in the male group 

and 6% in the female group; the difference was again not 

statistically significant. 

 

Table 3: Comparison of proportion of cases converted to open surgery. 

 Male (n = 72) Female (n = 330) p-value Statistical significance 

Conversion to open surgery 5 (6.94%) 11 (3.3%) >0.05 NS 

Table 4: Comparison of complications. 

Complications Male (n = 72) Female (n = 330) p-value Statistical significance 

Bleeding 2 (2.8%) 5 (1.5%) >0.5 NS 

Wound infection 1 (1.3%) 5 (1.5%) >0.5 NS 

Bile duct injury 0 3 (0.9%) >0.5 NS 

Post-operative bile leak 2 (2.8%) 3 (0.9%) >0.1 NS 

Post-operative pancreatitis 0 2 (0.6%) >0.5 NS 

Post-operative jaundice 1 (1.3%) 2 (0.6%) >0.5 NS 

Bowel injury 1 (1.3%) 0 >0.1 NS 

Total morbidity 6 (8.3%) 20 (6%) >0.5 NS 

 

DISCUSSION 

Laparoscopic cholecystectomy like many other 

minimally invasive surgeries has distinct advantages but 

at the same time there are hazards associated with 

pneumoperitoneum and limited access. So it is not free 

from complications. In order to minimize complications a 

careful selection of cases is required for minimal access 

surgery. Therefore there has been a considerable interest 

in studying the factors responsible for these 

complications. Giger UF et al analyzed data from a large 

database to determine the risk factors for laparoscopic 

cholecystectomy and concluded that possible 

perioperative complications can be estimated based on 

patient characteristics (gender, age, ASA score, body 

weight), clinical findings (acute versus chronic 

cholecystitis), and the surgeon's own clinical practice 

with LC1. Male gender has been found to be an adverse 

factor in some studies on laparoscopic 

cholecystectomy.
1,3-5

 Male gender is also associated with 

a more severe disease i.e. a higher proportion of 

necrotizing and gangrenous cholecystitis.
5,6

 

A prospective study was designed wherein we removed 

the confounding factors and then compared different 

variables between male and female patients undergoing 

laparoscopic cholecystectomy. We compared the 

distribution of patients according to age and BMI in the 

two groups as advanced age and obesity are associated 

with increased perioperative complications and 

postoperative stay.
1,4

 Mean age of patients was not 

significantly different in the two groups but female 

patients had a significantly higher mean BMI in our study 

(p value <0.01). We have deliberately omitted duration of 

postoperative stay in hospital from our study as this 

hospital caters to a large number of patients coming from 

distant hilly regions and these patients have reasons other 

than just recovery for their variable duration of stay in 

hospital. This was a major deficiency in our study. 

Acute cholecystitis was earlier considered a 

contraindication for surgery and more so for laparoscopic 

cholecystectomy. But over a period of time LC has 

become an acceptable modality of treatment even for 

acute cholecystitis and is being more commonly 

performed for this indication.
5-10

 Still the timing of 

surgery with respect to onset of pain is very important 

consideration and not all cases of acute cholecystitis are 

suitable for surgery. In addition it requires exceptional 

expertise to operate such cases laparoscopically and 

conversion to open surgery is more likely.
3-5

 Therefore, 

as we had to compare difficulty in dissection in males and 

females, we have excluded acute cholecystitis completely 

from our study. 

In our study the mean duration of surgery was longer in 

the male group (66 min) than the female group                     

(60.5 min). This difference may seem small but it was 

highly significant statistically (p-value < 0.01). Increased 

duration of surgery adversely affects the outcome of 

surgery. Chong JU et al have concluded in their study 

that duration of surgery is one of the factors affecting 

post-operative hospital stay. SALTS Study Group also 

concluded that if LC lasts longer than 2 hours, the 

cumulative risk for perioperative complications is four 

times higher compared with an intervention that lasts 

between 30 and 60 minutes, independent of the surgeon's 

personal skills with LC.
1,2

 So an increased duration of 

surgery may potentially translate into increased 

perioperative complications though in our study it did 

not. 
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Certain co-morbid conditions which may be associated 

with poor outcome are more often seen in males so we 

have excluded them by taking only ASA grade 1 and 2 

patients. For assessment of difficulty in dissection we 

have added an additional variable for study by asking the 

operating surgeon to describe the difficulty in terms of 

categories mentioned above. 

One might argue that such categorization is subjective 

and hence not reliable. But taking into account the fact 

that all the operating surgeons were having at least five 

years of experience in laparoscopic surgery and that only 

the cases labeled very difficult “were considered for 

analysis disregarding the intermediate category i.e. 

“somewhat difficult”, such analysis can be relied upon.  

Moreover, the operating surgeons had been kept blind to 

the objective of the study to minimize the bias. The 

proportion of very difficult cases was significantly 

greater in males (29.16%) as compared to females 

(17.27%). The mean duration of surgery was also greater 

in males which appears related to difficulty if dissection. 

But in spite of this the rate of conversion to open surgery 

although higher in males (6.94%) as compared to females 

(3.3%), was not significantly different in the two groups 

(p-value >0.5).  Ambe PC et al and Bazoua G et al also 

found similar results for conversion rates in their 

studies.
7,11

 But there are some other studies which suggest 

that conversion rates are indeed higher in males.
3,4,12-16 

Although conversion to open surgery should not be seen 

as a complication, as it is done to ensure patient safety 

usually after a well-considered decision, it is indeed a 

significant event as it is likely to increase postoperative 

morbidity and stay. This not only adds to the cost of 

treatment but the patient might not take it positively if not 

properly counseled beforehand.     

Post-operative bile leak was seen in 2 male patients 

(2.8%) and 3 female patients (0.9%). The difference was 

not statistically significant. Four of these five cases of 

leak didn’t require additional intervention. Bile duct 

injury occurred in 3 females (0.9%) but only two were 

diagnosed intraoperatively and required conversion and 

hepatico-jejunostomy. One case was diagnosed 

postoperatively and responded to ERCP and CBD 

stenting only. No male patient had any bile duct injury. 

Biliary complication rate in this study population was 

very low although studies suggest that biliary 

complication rate has increased in the laparoscopic 

era.
17,18

 

One patient had colon injury during adhesiolysis. The 

case had to be converted to open surgery but still the 

patient developed colo-cutaneous fistula in the 

postoperative period. It was managed conservatively with 

a favorable outcome. Post-operative jaundice developed 

in 2 females (0.6%), both due to pancreatitis, and in one 

male (1.3%) which resolved spontaneously.  

Bleeding is a dreaded complication in LC.
19

 The 

incidence of significant bleeding requiring conversion 

and that of wound infection was also not statistically 

different in the two groups. Over all morbidity rate was 

8.3% in males and 6% in females and the difference was 

not statistically significant (p-value >0.5). So despite a 

greater duration of surgery and a more difficult dissection 

in males, surgical complications were seen more 

frequently in females and the difference was statistically 

insignificant. The impression of poor outcome in males 

may have arisen from a greater incidence of severe 

disease, which was not analyzed in this study, rather than 

increased complications of LC. 

CONCLUSION 

Gender has little role as far as overall morbidity and 

conversion to open surgery are concerned in patients 

undergoing laparoscopic cholecystectomy. Male gender 

is a risk factor for a more difficult dissection and 

increased duration of surgery which may indirectly 

increase the chances of complications related to increased 

exposure to anesthesia.    
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