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ABSTRACT
Background: Laparoscopic cholecystectomy is one of the most commonly performed laparoscopic procedures. Many
problems occur during laparoscopic cholecystectomies like common bile duct injury, hemorrhage, and other complications.
Some authors consider male gender as a risk factor for laparoscopic cholecystectomy conversion rate.
Aims: To determine the effect of male gender on the outcome of laparoscopic cholecystectomy for Chronic Cholecystitis.
Methods: A retrospective clinical trial was carried out at our Hospital to investigate male gender as a predictor for
difficult laparoscopic cholecystectomy. All the operations were done according to our standard four-port technique. 1
Anesthetic technique and perioperative management were the same for all patients during the study period.
Results: From a total number of 638 patients, who underwent laparoscopic cholecystectomy for Chronic Cholecystitis
from 1st January 2012 to 1st of January 2015) 217 patients excluded according to exclusion criteria. The remaining 421
patients were included. We found that female patients were four times more than male patients, mean age was 40 years
(range 13-101 years) for both genders. There were more statistically significant difficult laparoscopic cholecystectomies in
males in comparison to female patients for chronic cholecystitis.
Conclusion: Male gender is a statistically significant predictor for difficult laparoscopy for symptomatic gallstones
presented as chronic cholecystitis
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Introduction

Laparoscopic cholecystectomy (LC) is one of the most common
procedures in laparoscopic surgery. It is now considered as the
treatment of choice for symptomatic gallstones and its advan-
tages over open cholecystectomy (OC) are well known. [1–4]
Risk factors accounting for the perioperative complications of LC
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has been of major interest. All literature agree that risk factors
that could predict conversion are: acute cholecystitis, older age,
male gender, obesity, and a thickened gallbladder wall. Many
studies have shown that symptomatic gallstones, inflammation,
and fibrosis are more extensive in men than in women. These
findings supported the observation of high conversion rate in
men than in women. On the contrary, many studies have failed
to prove that male gender is a risk factor for conversion; rather,
they noted a combination of risk factors, including old age, acute
cholecystitis and history of upper abdominal surgery.[5–10] The
conversion rate and complications associated with LC depend
on the experience of the surgeon and the degree of difficulty
faced during surgery. They can be affected by factors such as a
history of previous abdominal surgery, acute cholecystitis (AC),
repeated hospital admissions due to recurrent attacks of chole-
cystitis, older age of the patient, or male gender. However,
despite extensive research, the controversy surrounding the role
of gender as a risk factor in LC still exists.
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Table 1 Variables of Male and Female Patients Undergoing LC and difference in Conversion Rate between Male and Female Pa-
tients Undergoing LC.

Parameter
Group I

(men n=85)

Group II

(women n=336)

Total

cases

P value

(significance)

Age mean ± SD

Range years

45.2 ± 12.3

20-78

39.7 ± 18.08

13-101

40.82 ± 17.2

13-101
0.001

Operative time means in minutes ± SD

range

69.6 ± 30.08

40-145

57.5 ± 23.97

40-155

59.94 ± 25.75

40-155
0.0001

Hospital stay means in days ± SD

range

2.78 ± 3.11

1-13

1.81 ± 2.19

1-14

2.007 ± 2.34

1-14
0.008

Conversion to open surgery Number

(%)
19(22.4) 30(8.9) 49(11.6) 0.001

BMI mean ± SD

range

31.69 ± 4.25

24.5-46.5

31.77 ± 4.34

24.5-46.5

31.76 ± 4.31

24.5-46.5
0.8

The aim of this study is to investigate the role of male gender
as an isolated risk factor responsible for the increased periopera-
tive morbidity and conversion rate of LC.

Patients and Methods

A quantitative comparative study was set up in the background
that male gender, as an isolated risk factor, has no impact on the
outcomes of LC.

Elective LC considered in this study, and the following data
were recorded: duration of surgery from skin incision to skin
closure, length of postoperative hospital stay, conversion rate,
bleeding, bile duct injury, organ injury, biliary leak, pancreatitis,
obstructive jaundice, and wound infection. Risk factors that
may have an impact on the outcomes of LC excluded, including
emergency LC, Acute cholecystitis, empyema and gangrenous
gallbladder, upper abdominal surgery, and ASA class III patients.
Data were collected retrospectively from our hospital records
database. Authors performed LC. Hospital electronic database
was used to retrieve the number of LC procedures performed
during the study period. Five medical students reviewed the
case notes of 638 patients who had elective LC, and 421 cases
met the inclusion criteria were analyzed and reported.

Statistics

Data were analyzed using SPSS for Windows, version 20 (IBM,
Armonk, New York). Age, BMI, hospital stay, and duration of
surgery were considered parametric and were analyzed with
the independent samples t-test. The other outcome measures
were found nonparametric and were analyzed with the χ2 test.
The data were summarized using cross tabulation of descriptive
statistics. Inferential statistics was applied to the data to value

the effects and differences of the results for any significance. A
2-sided P value of < 0.05 was reported.

Results

A total of 336 women (79.8%) and 85 men (20.2%) underwent
LC. In most of the patients, the gallbladder histologic diagnosis
was chronic cholecystitis in 346 patients (82.1%) of the studied
specimens, whereas seventy-five patients (17.8%) had cholelithi-
asis. The mean age was 39.7 ± 18.08 years for women and 45.2 ±
12.3 for men. Women had a higher BMI (31.77 ± 4.34) than men
(31.69 ± 4.25). The mean duration of surgery was longer in men
(69.6 ± 30.08 minutes) than in women (57.5 ± 23.97 minutes);
the difference was statistically significant. Male gender had pro-
longed postoperative hospital stay than women, with (2.78 ±
3.11 days) for men and (1.81 ± 2.19 days) for women (Table 1).

There was statistically significant difference between the two
genders in terms of conversion. In the male group, 19 patients
(22.4%) required conversion: all because of difficulties encoun-
tered in dissecting the Calot‘s triangle and unclear anatomy.
In the female group, 30 patients (8.9%) required conversion: 2
(0.6%) because of bleeding and the remaining 28 (8.3%) because
of difficulties encountered in dissecting the Calot‘s triangle and
unclear anatomy. (Table 1).

Perioperative and postoperative morbidity were similar in
both male and females. We encountered three cases (0.7%) of
common bile duct (CBD) injury in the studied groups’ two fe-
males and one male detected postoperatively by endoscopic ret-
rograde cholangeo-pancreaticography (ERCP). Post-operative
jaundice because of retained or slipped stones were reported in
4 patients (0.95%): 3 females and one male treated successfully
by ERCP. Postoperative bile leak was reported in two female
patients (0.47%) one treated conservatively and one with ERCP
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Table 2 Differences in perioperative and postoperative morbidity rates between male and female patients undergoing LC.

Parameter
Group I

(men n=85)

Group II

(women n=336)

Total

cases

P value

(significance)

CBD injury (%) 1(1.18) 2(0.6) 3(0.71) 0.8

Postoperative jaundice 1(1.18) 3(0.9) 4(0.95) 0.69

Biliary leak 0(0) 2(0.6) 2(0.48) 0.87

Pancreatitis 2(2.35) 2(0.6) 4(0.95) 0.39

Port site infection 1(1.18) 3(0.9) 4(0.95) 0.7

Total cases 5(5.89) 12(3.6) 17(4.03) 0.51

and stenting. Postoperative acute pancreatitis was reported in 4
patients (0.95%) 2 males and two females treated conservatively
and ERCP done in all of them with sphincterectomy and CBD
clearance. Post-operative port site infection was reported in 4
patients, three women, and one male. (Table 2)

Discussion

Laparoscopic cholecystectomy (LC) is one of the most commonly
performed laparoscopic procedures. It requires only small inci-
sions, causes relatively less pain, allows for early ambulation,
requires a shorter hospital stay, allows early return to work
and is associated with a lower incidence of an incisional her-
nia. The complications encountered during LC are numerous.
[1-3] Research series have shown that LC in men is associated
with a higher morbidity rate than that in women. Male gen-
der is usually accompanied by other risk factors that contribute
to the increase in the perioperative morbidity rate. This study
tried to prove or not that male gender would be an independent
risk factor for conversion and increased perioperative morbidity
rate?

Factors affecting the outcomes of LC have been heavily in-
vestigated over the past years, aiming to predict conversion and
postoperative complications. Many studies have shown age (>65
years) to be a risk factor for increased perioperative morbidity
and conversion rates because of acutely associated cholecystitis
and a high ASA classification. [11–15]

In a study by Merriam et al., [15] acute gangrenous cholecys-
titis was twice more likely to develop in men than in women,
and male gender was a recognized factor for complicated chole-
cystitis. The study considered that these variations may handle
the noticeable impact on the outcomes in men. Also in another
study Severe gallbladder inflammation (gangrenous and necro-
tizing cholecystitis) was seen in a significant portion of the male
population compared to the female population (p = 0.002). The
male gender was confirmed in a multivariate analysis as an in-
dependent risk factor for severe cholecystitis (p = 0.018). The

same study argued that males always had advanced gall bladder
disease because they found that males had twice incidence of
acute cholecystitis than females, and they seek treatment after
it is going to be a difficult laparoscopic cholecystectomy. [16]
However, it is not the case in our study as we excluded patho-
logic complications of gallstone disease including gangrenous
cholecystitis, empyema of the gallbladder, and acute cholecysti-
tis. Only confirmed histologic diagnoses of chronic cholecystitis
and cholelithiasis were included.

In this series, all patients were ASA class I, II and the mean
age of the patients were 40. 82 ± 17.20 years and 90% were below
the age of 60 years, which excludes age as a risk factor. [17]
Wiebke et al.[7] and Rosen et al.[18] reported that male sex was
not a risk factor for difficulty during surgery or conversion On
the other hand, the findings Kanaan et al. [19] and Simopolous
et al. [20] are in agreement with our findings that male patients
have an increased risk of difficult LC and that being a male
increased the risk of unsuccessful LC.

We consider as many others that conversion to Open Chole-
cystectomy (OC) is not a complication it is a safe strategy to
prevent serious complications. [7, 20, 21]

The overall rate of complications (4.03%) in this series is
similar to that found in the current literature, and nonsurgical
measures successfully managed most of these. [12, 22, 23] Al-
though intraoperative cholangiogram (IOC) was not performed
in any patient in this series, the CBD injury rate of 0.71% com-
pares favorably to that reported by others. We believe that IOC
should not be performed routinely as it does not decrease the
risk of biliary tree injury.[22-26]

Our overall mean operative time was 59.94 minutes that is
slightly less than other series. [25, 27] the average operative
time was (statistically significant) longer in men than women
(69.6 vs. 57.5 min). In this study, postoperative hospital stay
was significantly longer for men. It probably attributed to the
increased rate of conversion in men than women. The male
patients can thus inform that (in view that their post-operative
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stay is likely to be longer) they are unlikely to be scheduled as a
day-case LC.

We found that male gender was a significant predictor of the
outcome of LC. Few reports have shown that male gender is not
a risk factor for conversion to OC. [22-26] Although Gronroos et
al. [9] reported that women were at a higher risk for severe bile
duct injuries during LC, most studies have shown that the out-
come of LC is worse in men. This likely relates to the increased
severity of gallstone disease in men. [7-12;22-27]

Obesity and BMI >40 have always been considered risks for
conversion in LC. [23] In our study fourteen patients (3.3%) had
BMI>40 twelve were females and two males with the insignifi-
cant rate of conversion between both genders.

Considering the excluded risk factors for conversion and
perioperative morbidity, we observed a higher rate in the male
group than in the female group, this observation was statistically
significant. This finding coincides with one study that found a
higher conversion rate among males suggested that gallbladder
disease in males is a different entity. [28] The same survey ar-
gued that males always have advanced gall bladder disease, and
they seek treatment after it is going to be a difficult laparoscopic
cholecystectomy. Another study found a higher conversion rate
among males due to a greater incidence of the gallbladder and
biliary tree anatomic difficulties in men. [29]

Furthermore, the study showed a higher biliary morbidity
rate in the women as compared to their male counterparts, with
no obvious scientific explanation. Maybe it is attributed to the
increased number of women underwent LC compared to men
although it was statistically insignificant (Table 2).

Our study showed statistically significant evidence that male
gender has a unique bad effect on the outcomes of LC; it did
show that surgeons performing LC had to spend more time
treating men than treating women. Conversion occurred after
a median operative time of 50 minutes. Complications are four
times higher when LC operative time is greater than two hours
when compared with LC operative time between 30 and 60
minutes. Although the difference indicates that the duration
of LC in men is longer than that in women, in this study does
not identify other factors responsible for this observation and its
impact on LC outcome. [30, 31]

In fact, the main finding of our study is longer operative time
and higher conversion rate in the male gender. On the condition
that most sources of bias were controlled, it is unclear what the
exact cause is for it. The retrospective nature of the study do not
allow us to find the exact causes for conversion and it may be
only the chance is the possible explanation of our results.

Conclusion

We found that male gender as an isolated risk factor has an
impact on the outcomes of LC. Gender affects the conversion
rate and duration of surgery because more time is required to
complete LC in men than in women. Larger-scale studies may
provide a different answer and disclose the factors responsible
for variations in the outcome of surgery between the two genders
and its impact on perioperative morbidity.
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