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Abstract 
Background: Early laparoscopic cholecystectomy imposes itself as an option of choice for treatment 
of acute cholecystitis, while the rate of conversions to open procedure represents a key parameter for 
evaluating the outcome.  
Aim: The aim of this paper was to evaluate the results of the laparoscopic cholecystectomy in acute 
versus chronic cholecystitis through determining the conversion rate in open method, as well as to 
analye some predictive factors that may impact the decision to convert to open.  
Material and methods: Аn analytical case control study was conducted at the University Clinic for 
Digestive Surgery in Skopje within a period of 27 months. The first group included 62 patients with 
acute cholecystitis on whom the laparoscopic cholecystectomy was performed in the period from 
zero to the seventh day from the onset of symptoms. The second group included 62 patients with 
chronic cholecystitis who underwent laparoscopic cholecystectomy. Gender, age, history of chole-
cystitis, the time passed from the first symptoms till laparoscopic cholecystectomy and the duration 
of the intervention were analysed as factors that can possibly act on conversion.  
Results: There were no significant differences (p > 0.05) between the group of patients with acute 
and the one with chronic cholecystitis due to conversion rate. In both groups, there was a significant 
difference in conversion due to the duration of the laparoscopic cholecystectomy (p < 0.05), and in 
the group with acute cholecystitis also due to the time passed from the first symptoms till the lapa-
roscopic intervention (p < 0.01).  
Conclusion: The rate of conversions can be reduced with a prompt approach to predictive factors. 
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Ackground 
Acute cholecystitis is an inflammation of 

the gall bladder and it has a huge significance 
in diseases of the biliary tree and gastrointesti-
nal tract [1]. In more than 90% of patients the 
cause of acute cholecystitis is an obstruction of 
the cystic duct, mostly due to the presence of 
calculus or because of biliary sludge "sticking" 
on the neck of the gallbladder [2]. 

Acute cholecystitis appears in about 20% 
of patients with gallbladder disorder, and 1–3% 
of the patients with symptomatic gallbladder 
stone disease [3, 4]. It is a common reason for 
emergency hospitalization and it is a great load 
for the surgical departments. In 6.3% of pati-
ents with abdominal pain younger than 50 
years, and 20.9% of patients older than 50 years, 
acute cholecystitis is diagnosed [5]. Traditio-
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nally, patients were treated with urgent chole-
cystectomy or conservative treatment with anti-
biotics, which in 86% resulted in successful 
treatment. Before the laparoscopy era, some 
authors preferred early open cholecystectomy 
[3]. Others believed that principles of early 
open cholecystectomy should be applied in the 
laparoscopic cholecystectomy [6]. From the 
beginning of laparoscopic surgery in 1987, lapa-
roscopic cholecistectomy has been preferred for 
the treatment of gallbladder stone disease and 
chronic cholecystitis [7]. In that period of time, 
acute cholecystitis was a contraindication for 
laparoscopic cholecistectomy [8]. Later experi-
ences and published studies have shown that 
acute cholecystitis is not a contraindication for 
laparoscopic procedure [9, 10]. Due to the per-
fecting of laparoscopic techniques and urgent 
removal of the gallbladder, good results are 
gained and early laparoscopic cholecystectomy 
is considered the treatment of choice for acute 
cholecystitis [11]. Early laparoscopic cholecys-
tectomy is related to much easier postoperative 
treatment, less analgetic use, shorter hospitali-
zation and better cosmetic effects [12–14]. Many 
surgical departments worldwide have started 
using this method in the treatment of acute cho-
lecystitis as an easy and technically safe proce-
dure [15–17]. Sometimes laparoscopic chole-
cystectomy is not successful because of tech-
nical difficulties and intraoperative complica-
tions. In these cases, conversion to open chole-
cystectomy is done [18–20]. The most impor-
tant parameter for the assessment of the result 
of laparoscopic cholecystectomy in acute cho-
lecystitis compared to chronic, is the number of 
conversions from laparoscopic to open proce-
dure. One of the main reasons for conversion in 
early laparoscopic cholecystectomy in acute 
cholecystitis is the inflammation that hinders 
the view to the Calot’s triangle [21], while the 
main reason in delayed laparoscopic cholecys-
tectomy is the adhesions [21, 22]. Plenty of 
factors, such as individual characteristics, history 
of disease and technique, were investigated in 
order to observe their association with a greater 
chance for conversion from laparoscopic to 
open procedure [23]. Conversion rates in acute 
cholecystitis in the literature range from 3.6 to 
12% [24–26]. According to the Cochraine data 
base, there are no significant differences bet-

ween complication and conversion rates in la-
paroscopic cholecystectomy performed during 
the acute phase compared with laparoscopic 
cholecystectomy performed 6–12 weeks after 
the resolution of symptoms, and laparoscopic 
cholecystectomy in chronic cholecystitis [27]. 
 

Aim 
The aim of this paper is to evaluate the 

results of laparoscopic cholecystectomy in acute 
versus chronic cholecystitis through determi-
ning the conversion rate in open method as 
well as to analyse some predictive factors that 
may impact on the decision to convert to open.  
 

Material and methods 
The research presents an analytical case 

control study, conducted at the University Cli-
nic for Digestive Surgery in Skopje in period of 
27 months (from January 2009 to March 2011). 
Two groups were included with a total of 124 
patients diagnosed with cholecystitis on whom 
laparoscopic cholecystectomy was performed. 
The first group included 62 patients with acute 
cholecystitis on whom the laparoscopic cho-
lecystectomy was performed in the period from 
zero to the seventh day of the onset of symp-
toms. The second group included 62 patients 
with chronic cholecystitis who underwent lapa-
roscopic cholecystectomy. All operations were 
performed with the patient under general 
anaesthesia with endotracheal intubation using 
either a 3- or 4-trocar technique.  

The selection of the respondents in the 
first group with acute cholecystitis was made 
using the method of simple random sampling. 
Respondents in the group with chronic cho-
lecystitis were matched with those of the first 
group in terms of gender and age (± 3 years). 
The analyses of the factors that can possibly act 
on conversion of laparoscopic cholecystectomy 
to open method were made, in which the gender 
and age of the patient, history of cholecystitis 
(acute or chronic), the time passed from the 
first symptoms till laparoscopic cholecystectomy 
and duration of the intervention were analysed. 
 

Ethical consideration 
Prior to conducting the study, approval 

from the Medical Faculty, Ss Cyril and Metho-
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dius University, Skopje was obtained following 
the evaluation of its relevant internal body that 
all measures were utilized to protect the pati-
ent’s rights. Participation was based on a vo-
luntary basis, and written consent was obtained 
from each participant. The anonymity and con-
fidentiality of all information was guaranteed 
for the data collection. 
 

Statistical analysis 
Data entry and statistical analysis was 

performed using Statistics version 7 and Epi Info 
version 3.4.3. Basic descriptive statistics were 
presented to analyse data. Categorical variables 
were expressed as numbers and percentage. 
Some ordinary categorical variables were cros-
stabulated with multiple response variables/-
dichotomies. The Chi-square test, Fisher exact 
two-tailed test and Yates correction were used 
for testing differences in conversions due to 
gender, age, time passed from the appearance 
of the first symptoms till the laparoscopic cho-
lecуstectomy and duration of the intervention. 
Statistical values were considered significant at 
P-values ≤ 0.01and ≤ 0.05. 

Results 
Sample characteristics  
The sample of the study included 124 pa-

tients, 62 with acute and 62 with chronic cho-
lecystitis who underwent laparoscopic chole-
cystectomy over the 27 month period. Accor-
ding to the analysis presented in Tables 1 and 2, 
the majority of the respondents was female 35 
(56.4%) and belonged to the age group 55 – 64 
years. There is no significant differences between 
the two groups due to gender or age (p > 0.05). 
 
Table 1  
 

Sample distribution by gender 

Gender Male Female Total 

No 27 35 62 Group with 
acute 

cholecystitis % 43.6 56.4 100 

No 27 35 62 Group with 
chronic 

cholecystitis % 43.6 56.4 100 

Pearson Chi-square = 0.292223; p = 0.588801 
 

 
Table 2 
 

Sample distribution by age 

Age 15–24 25–34 35–44 45–54 55–64 65–70 > 70 Total 

No 5 11 6 12 16 12 / 62 Group with 
acute 

cholecystitis % 8.1 17.8 9.7 19.3 25.8 19.3 / 100 

No 3 10 7 15 20 5 2 62 Group with 
chronic 

cholecystitis % 4.8 16.1 11.3 24.2 32.3 8.1 3.2 100 

Pearson Chi-square: 6.28467; p = 0.392076 
 

 
Conversion 
As is evident from Table 3, among pati-

ents undergoing cholecystectomy, 6 (9.7%) ca-
ses from the group with acute were converted 
to open procedure and 2 (3.2%) from the group 
with chronic cholecystitis. There is no signifi-
cant difference (p > 0.05) between the two 
groups due to the conversion from laparoscopic 
to open cholecystectomy. 

 

Table 3 
 

Conversion in open procedure 

Conversion in open 
procedure 

Conversion 
YES 

Conversion
NO 

Total 

No 6 56 62 Group with 
acute 

cholecystitis % 9.7 90.3 100 

No 2 60 62 Group with 
chronic 

cholecystitis % 3.2 96.8 100 

Yates corrected = 1.20; p = 0.2728054 
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Table 4 presents that in both groups there 
was significant difference (p < 0.05) in conversi-
on into open procedure due to the duration of the 
laparoscopic cholecystectomy up to 85 minutes 
and that taking more than 85 minutes. The 
analysis shows that a majority of conversions 
into open happened during laparoscopic chole-
systectomis which took more than 130 minutes. 
 
Table 4 
 

Conversion and duration of laparoscopic 
cholecystectomy 

Conversion into open procedure 

Group with acute 
cholecystitis 

Group with chronic 
cholecystitis 

yes no yes no 

Duration of 
laparoscopic 

cholecystectomy 
(minutes) 

No  %  No  %  No  %  No  % 

Up to 85 1 1.6 36 58.0 0 0 55 88.7

More than 85 5 8.1 20 32.3 2 3.2 5 8.1 

Total 6 9.7 56 90.3 2 3.2 60 96.8

Acute cholecystitis – Fisher exact two-tailed test p = 
0.0348585 
Chronic cholecystitis – Fisher exact two-tailed test p = 
0.011052 

 
In the group with acute cholecystitis, all 

cases of conversion 6 (100%) happened in pati-
ents who underwent cholecystectomy between 
4–7 days after the first symptoms of cholecysti-
tis appeared (Table 5). There is a significant dif-
ference (p < 0.01) in conversion into open cho-
lecystectomy due to the time passed from the 
first symptoms till the laparoscopic intervention. 
 
Table 5 

 
Conversion and time passed from fist syptoms till 

intervention 

Fisher exact two-tailed test p = 0.011052 

About 83% of conversions into open pro-
cedure in the group with acute, and 100% of 
the cases in the group with chronic cholecystitis 
were male. The analysis in both groups shows 
that there is no significant difference (p > 0.05) 
in conversion due to gender. 
 
Table 6 
 

Conversion into open procedure and gender 

Group with acute 
cholecystitis 

Group with chronic 
cholecystitis Gender Conversion

YES 
Conversion 

NO 
Conversion

YES 
Conversion

NO 
No 5  22  1  29 

Male 
% 8.1  35.5  1.6  46.8 

No 1  34  1  31 
Female 

% 1.6  54.8  1.6  50 

Acute cholecystitis – Fisher exact two-tailed test p = 
0.0771819 
Chronic cholecystitis – Fisher exact two-tailed test p = 
0.7377049 
 
Table 7 

 
Conversion into open procedure and age 

Group with acute 
cholecystitis 

Group with chronic 
cholecystitis 

Age 
Conversion

YES 
Conversion 

NO 
Conversion

YES 
Conversion

NO 

No 0 5 0 3 
15–24 

% 0 8.1 0 4.8 

No 1 10 0 10 
25–34 

% 1.6 16.1 0 16.1 

No 0 6 0 7 
35–44 

% 0 9.7 0 11.3 

No 3 9 2 13 
45–54 

% 4.8 14.5 3.2 21 

No 1 15 0 20 
55–64 

% 1.6 24.2 0 32.3 

No 1 11 0 5 
65–74 

% 1.6 17.7 0 8.1 

No 0 0 0 2 
> 74 

% 0 0 0 3.2 

No 6 56 2 60 
Total 

% 9.7 90.3 3.2 96.8 

Acute cholecystitis-up to 45/ more than 45 years – Fisher 
exact two-tailed test p = 0.4090838 
Chronic cholecystitis-up to 45/ more than 45 years – 
Fisher exact two-tailed test p = 1.0000 

Conversion into 
open procedure Time from first syptoms 

and laparoscopic 
intervention (days) YES NO 

Total 

No 0  36  36 
0 –3 

% 0  58.1  58.1 

No 6  20  26 
4–7 

% 9.7  32.3  41.9 

No 6  56  62 
Total 

% 9.7  90  100 
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All cases of conversion into laparoscopic 
choletystectomy in both groups were among 
patients who belonged to the age group 45–54 
years (Table 7). There is no significant dif-
ference in conversion between the patients up 
to 45 years and those older than 45 years in 
both analysed groups. 
 

Discussion 
Data from the literature suggest that the 

global rate of conversions in acute cholecystitis 
are described differently, ranging from 3.6–
12% [15, 24–26]. In our research, for p > 0.05, 
there is no significant difference in the rate of 
conversion between the group of patients with 
acute and those with chronic cholecystitis. The 
results are in line with the findings of several 
researches according to which the rate of con-
version of laparoscopic cholecystectomy to open 
method in patients with acute cholecystitis was 
7.8% [28] and 5.2% [29]. Some studies suggest 
that the rate of conversion into laparoscopic 
cholecystectomy in patients with acute chole-
cystitis in the first 7 days from the onset of 
symptoms was 31% (30) and 10.2% [31]. One 
of the most significant predictors for conversion, 
according to many authors, is a previous attack 
of acute cholecystitis [32, 33], with conversion 
rates of 10–50% [34, 35]. Researches indicate 
that the conversion rate and complications rela-
ted to infections increase 48 hours after the 
onset of symptoms [36], and grow very rapidly 
96 hours after the first symptoms of acute cho-
lecystitis [37, 38]. The generally accepted con-
sideration is that up to 72 hours after the onset 
of symptoms of acute cholecystitis, laparosco-
pic cholecystectomy can be safely performed 
and with low conversion rates [15, 39].  

According to one study which analysed 
the connection of the occurrence of conver-
sions and time passed from the onset of symp-
toms to laparoscopic cholecystectomy, it has 
been observed that in patients with a three-day 
history before the intervention the conversion 
rate was 2.8%, while in those with a history of 
4–7 days this rate was 3.4% [40]. In other stu-
dies the conversion rate in patients with acute 
cholecystitis who were operated in the first 4 
days after the onset of symptoms was 3.7% 
(41), 9.5% (42) and 25% (43) while among 

those who were operated between the 4th and 
the 7th day it was 16.1 % (42). The results obtai-
ned in our study correspond with the results of 
most authors. 

Although one of the main reasons for 
conversion refers to an inflammation which 
hinders the visibility of the Callot-'s triangle 
[21], according to many research results many 
other predictive factors were pointed out too 
[44]. According to many authors, patient-spe-
cific risk factors such as male gender and old 
age have been shown to be predictors for con-
version into open procedure. Male gender is 
associated with a higher likelihood of conver-
sion [13, 45]. Мales with acute cholecystitis 
incurred a higher risk of conversion (2.5%) than 
their female counterparts (1.5%) [13]. Accor-
ding to many previous findings, the conversion 
rate in older patients was found to be 2- to 4-fold 
higher [13, 45, 46]. The results in the current 
paper are in line with these findings, significant 
differences due to gender and age were not 
even found.  
 

Conclusions 
Early laparoscopic cholecystectomy for 

acute cholecystitis is a safe and effective pro-
cedure with multiple benefits for patients. In 
terms of conversion in laparoscopic cholecy-
stectomy into open procedure, there is no stati-
stically significant difference between the groups 
of patients with acute and chronic cholecystitis, 
while the rate of conversion is consequently 
9.7% and 3.2%. Although the research did not 
suggest a significant influence of gender and 
age in the occurrence of conversion, the majo-
rity of these patients are male and older than 45 
years. The time passed from the first symptoms 
till laparoscopic cholecystectomy, as well as 
the duration of the laparoscopic intervention, 
has a significant influence on the occurrence of 
conversion into open procedure. The rate of 
conversion can be reduced with a prompt 
approach to predictive factors. 
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КОНВЕРЗИИ ПРИ ЛАПАРОСКОПСКА 
ХОЛЕЦИСТЕКТОМИЈА КАЈ АКУТЕН 
НАСПРОТИ ХРОНИЧЕН ХОЛЕЦИСТИТ 
 
Реџеп Сељмани1, Александар Караѓозов1,  
Весна Стефановска2 
 

1 Универзитетска клиника за дигестивна 
хирургија, Медицински факултет, Универзитет 
„Св. Кирил и Методиј“, Скопје, Р. Македонија  
2 Институт за епидемиологија и биостатистика, 
Медицински факултет, Универзитет „Св. Кирил 
и Методиј“, Скопје, Р. Македонија 
 
 

Вовед: Раната лапароскопска холецистек-
томија се наметнува како опција од избор за 
третман на акутниот холецистит, a стапката на 
конверзии во отворена процедура претставува 
клучен параметар за оценување на исходот.  

Цел: Трудот има за цел да го оцени исхо-
дот од лапароскопската холецистектомија при 
акутен во однос на хроничен холецистит со 
одредување на стапката на конверзии во отво-
рена метода, како и да анализира одредени пре-
диктивни фактори за нивното создавање. 

Маtеријал и меtод: Aналитичката case 
control студија беше спроведена на Универзи-
тетскатa клиника за дигестивна хирургија во 
Скопје во период од 27 месеци. Првата група 
опфати 62 пациента со акутен холециститис кај 
кои лапароскопската холецистектомија беше 
изведена во период од нултиот до седмиот ден 
од почетокот на симптомите. Втората група 
опфаќа 62 пациенти со хроничен холециститис, 
подложени на лапароскопска холецистектомија. 
Како можни фактори за конверзија беа анали-
зирани полот, возраста, историјата на холеци-
ститисот, времето поминато од првите симп-
томи до лапароскопската холецистектомија и 
времетраењето на интервенцијата.  

Резулtаtи: Нема сигнификантна разлика 
(p > 0.05) помеѓу групата на пациенти со акутен 
и онаа со хроничен холециститис во однос на 
стапката на конверзии. Во двете групи, согле-
дана е сигнификантна разлика во конверзијата 
зависно од времетраењето на лапароскопската 
холецистектомија (p < 0.05), а во групата со 
акутен холециститис и во однос на времето 
поминато од појавата на првите симптоми до 
лапароскопската интервенција (p < 0.01).  
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Заклучок – Стапката на конверзии може 
да биде намалена со навремен пристап кон пре-
диктивните фактори. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

Клучни зборови: акутен холецистит, лапароскопска 
холецистектомија, конверзии, хроничен холецистит, 
предиктивни фактори. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 


