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Abstract: Aim: The aim of this study was to prospectively assess the outcome of early laparoscopic cholecystec-
tomy (LC) in patients with acute cholecystitis. Materials and methods: Between July 2005 and December 2012, of 
623 patients who had symptoms of acute cholecystitis during the first 72 h of hospital admission and who did not 
respond to non-operative treatment, 302 underwent surgical treatment. After initial treatment, all patients were fol-
lowed up for 21 months on average (range: 5-27 months). The clinical, biochemical, radiological, and operative data 
of the 302 consecutive patients with acute cholecystitis were recorded and analyzed prospectively. Results: Of the 
302 patients who underwent LC for acute cholecystitis, 169 were females and 133 males. Their mean ages were 
47.8 years (range: 17-79 years) and 53.3 years (range: 27-90 years) respectively. Conversion to open surgery was 
required in 32 patients (10.5%). The mean postoperative length of hospital stay was 2 days (range: 1-3 days) in the 
LC group and 3 days (range: 2-6 days) in the conversion group. Significant differences between the successful LC 
group and the conversion group were evident terms of the length of postoperative hospitalization and gallbladder 
wall thickness (P=0.023). Factors associated with conversion were male gender, pericholecystic collection observed 
via ultrasound, gangrenous cholecystitis, and gallbladder wall thickness >1 cm. We experienced two minor bile duct 
injury complications that were treated via T tube placement. No mortality occurred. Ten patients suffered infections 
at the incisional locations, and eight patients developed lung infections. Conclusion: Early LC is safe in patients with 
acute cholecystitis. Male gender, pericholecystic collection determined via ultrasound, gangrenous cholecystitis, 
and gallbladder wall thickness >1 cm are associated with a higher risk of conversion to open surgery.
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Introduction

The standard treatment for symptomatic chole-
cystitis associated with gallstones is cholecys-
tectomy [1]. Laparoscopic cholecystectomy (LC) 
has replaced conventional open cholecystec-
tomy and has become the gold standard of 
treatment for acute cholecystitis (AC). In recent 
years, laparoscopic surgery has been con-
firmed to be preferable to open surgery in elec-
tive cholecystectomy cases. Open cholecystec-
tomy (OC) used to be preferred because of the 
technical difficulties and the high complication 
rates associated with LC [2]. However, several 
studies have shown that LC is safe and can be 
recommended as a form of cholecystectomy. 
Moreover, in treatment of AC (that comprises 
20% of gallbladder disease), LC has become 

the gold standard procedure [3-5]. Many stud-
ies have demonstrated the safety of LC used to 
treat acute cholecystitis within 72 h of attack 
[6, 7]. It remains true that, in cases of acute 
cholecystitis, the complication rate of laparo-
scopic surgery and the rate of conversion to 
open surgery remain higher than those of cases 
of chronic cholecystitis. Compared to chronic 
cholecystitis, the LC complication and conver-
sion rates remain higher than those associated 
with acute cholecystitis.

In the present study, we evaluated the out-
comes of early LC used to treat AC.

Materials and methods

LC was performed on 3,745 cases of symptom-
atic cholelithiasis between July 2005 and 
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December 2012 at Safa Hospital General 
Surgery department. Of these 3,745 cases, 
623 had acute cholecystitis. The prospective 
diagnostic and analytical criteria for acute cho-
lecystitis included age, gender, body mass 
index (BMI), temperature >37°C, pain in the 
right upper quadrant, a positive Murphy sign, a 
white blood count (WBC) >10×109/L, a 
C-reactive protein (CRP) level >4 mg/dL, peri-
cholecystic collection, and the thickness of the 
gallbladder wall (Table 1).

AC was diagnosed in patients presenting with 
right upper abdominal pain and gallstones who 
had at least three of the symptoms listed in 
Table 1. Medical treatment was initiated in 321 
AC cases who presented to our clinic. Twelve 
cases did not respond to medical treatment 
and underwent emergency surgery 110 (90-
220 h) after onset of complaints. These 12 
patients were excluded from the study. Cases 
that responded to medical treatment were dis-
charged from the hospital but advised to pres-
ent within 6-8 weeks for elective LC. A total of 
302 cases diagnosed with AC underwent sur-
gery within 72 h of the onset of complaints. Of 
these cases, those who underwent successful 
laparoscopic surgery were compared to those 
who underwent conversion to open surgery.

Statistical analysis

The Chi-squared test and Student’s t-test were 
used to compare the two groups. The Kruskal-
Wallis test with the Bonferroni correction was 
employed to analyze the differences between 
groups, and the non-parametric Mann-Whitney 
U-test was also applied. A P value less than 
0.05 was accepted as significant.

Results

Of the 302 patients who underwent LC, 133 
(44.0%) were males, and 169 (56.9%) females. 
The mean age of successful LC patients was 
53.3±10 years (range: 27-90 years), and the 
mean age of patients requiring conversion to 
open surgery was 47.8±9 years (range: 20-79 
years). Conversion to open surgery was required 
in 32 (10.5%) of the 302 patients. Of such 
patients, 19 (59.3%) were males, and 13 
(40.6%) females. Cholecystectomy materials 
were examined histopathologically, and those 
from 125 (46.2%) cases were indicative of 
acute exacerbation based on chronic cholecys-
titis; 52 (19.2%) cases had gangrenous chole-
cystitis; 23 (8.5%) cases were diagnosed with 
phlegmonous cholecystitis; 14 (5.1%) cases 
were diagnosed with subacute cholecystitis, 55 
(20.3%) cases had AC, and 1 case had an ade-
nocarcinoma. Among those who underwent 
conversion to open surgery, histopathological 
examination of the retrieved materials revealed 
gangrenous cholecystitis in 14 cases and 
phlegmonous cholecystitis in 9. Acute exacer-
bations based on chronic cholecystitis were 
diagnosed in three conversion patients, and 
adenocarcinoma in one.

In terms of histopathological findings, the rate 
of conversion to open surgery was 43.7% in 
patients with gangrenous cholecystitis, 28.1% 
in those with phlegmonous cholecystitis, 15.6% 
in AC patients, and 9.3% in patients with chron-
ic cholecystitis. The rate of conversion to open 
surgery was significantly higher in patients with 
phlegmonous and gangrenous cholecystitis 
(P<0.05).

Table 1. Clinical and demographic findings of patients with acute cholecystitis

Variable
Successful 

laparoscopic surgery 
cases (n=270)

Conversion to 
open surgery 
cases (n=32)

P 
value

Age in years (range) 53.3±10 (27-90) 47±9 (20-79) NS

Gender, male/female 114/156 19/13 0.001

Fever >37.5°C 111 (41%) 17 (53%) NS

White blood cell, ×109/L (range) 13±3 (5-22) 13±3 (6-26) NS

C-reactive protein, mg/dL (range) 147±71 (55-301) 153±78 (42-339) NS

Radiographic findings, gallbladder wall thickness in mm (range) 6.8±1.2 (5-16) 10.9±1.3 (5-21) 0.023

Pericholecystic fluid 70 (25%) 17 (53%) 0.023

Ultrasonographic Murphy sign 137 (50.7%) 21 (65%) NS

Histopathological findings (chronic cholecystitis/gangrenous + phlegmonous cholecystitis) 125/75 3/23 0.023
NS: not significant.
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The mean gallbladder wall thickness was 
6.8±1.2 mm (range: 5-16 mm) in patients in 
whom surgeries were completed laparoscopi-
cally and 10.9±1.3 mm (range: 5-21 mm) in 
cases of conversion. The gallbladder wall thick-
ness was 5-9 mm in only nine cases of conver-
sion; the wall thickness of the remaining cases 
was >10 mm. Twelve cases that presented with 
AC and that did not respond to medical treat-
ment within 72 h underwent emergency sur-
gery at a mean of 110 h (range: 90-210 h). Five 
of these cases underwent conversion surgery: 
four were male, and one female. The gallblad-
der wall thickness of these cases (measured 
via ultrasound) was 14 mm, and histopathologi-
cal examination revealed three cases of gan-
grenous cholecystitis, one case of AC, and one 
case of phlegmonous cholecystitis. The rea-
sons for the conversion to open surgery were 
adhesions in 19 cases, bleeding in 6, suspect-
ed choledocholithiasis in 3, bile duct injury in 2, 
and technical difficulty in 2. The two cases with 
bile duct injuries were managed via primary 
repair and T-tube placement. The three cases 
of suspected choledocholithiasis were treated 
using T-tubes.

The mean time of hospital stay was 2.1±0.8 
days (range: 1-3 days) for cases completed lap-
aroscopically and 3.1±2.5 days (range: 2-6 
days) for cases that underwent conversion 
surgery.

Post-operative complications included incision 
trocar site infection in six cases that underwent 

successful laparoscopic surgery and respirato-
ry tract infections in three patients. Incision site 
infections developed in four cases of conver-
sion and lung infections in five (Table 2).

Discussion

Today, LC is the preferred treatment for symp-
tomatic cholecystolithiasis. Previously, LC was 
considered to be contraindicated in AC cases 
[5]. However, many studies have now reported 
that LC can be safely performed by experienced 
surgeons on AC patients [8, 9]. Nevertheless, 
the rate of intraoperative conversion from lapa-
roscopy to open surgery remains rather high in 
AC cases; the literature values range from 
6-35% [8-10]. The risks associated with conver-
sion to open surgery in AC cases are mostly 
attributable to pericholecystic inflammation 
and adhesions. In addition to these risks, dis-
section difficulties and insufficient definition of 
the anatomy of the region are also problematic. 
Furthermore, bleeding and bile duct injuries are 
frequent complications triggering conversion. 
In the present study, the rate of conversion to 
open surgery was consistent with that reported 
in the literature, being 10.5% (12 cases). The 
main reasons for conversion were adhesions 
that led to dissection difficulties, bleeding, bile 
duct injuries, and technical difficulties. Bile 
duct injury during LC is a very serious complica-
tion associated with high morbidity. The most 
common complication, bile leakage from the 
cystic duct stump, was likely caused by slip-
page of surgical clips because of retained com-

Table 2. Outcomes of treatment of acute cholecystitis in the two groups

Variable Successful laparoscopic 
surgery cases (n=270)

Conversion to open sur-
gery cases (n=32) P value

Operative time in min (range) 105±28 (49-163) 115±39 (54-195) NS
(Conversion to open surgery)  
Difficulty with dissection - 2
Uncontrolled bleeding - 6
Adhesions - 19
Wound infection 6 4 NS
Post-operative hospital stay in days (range) 2.1±0.8 (1-3) 3.1±2.5 (2-7) 0.023
Drain use 129 (47%) 27 (84%) 0.001
Complications 6 (0.22%) 12 (37.5%) 0.003
Bile leakage 2 1
Subhepatic fluid collection 1 3
Choleocholithiasis 0 3
Atelectasis 3 5
NS: not significant.
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mon bile duct stones or resolution of inflamma-
tion. During the era when open surgery was 
more frequently preferred, bile duct injuries 
were reported at a rate of 0.1-0.2%; however, in 
the early years after the laparoscopic approach 
was introduced, this rate increased to 0.8-
1.4%. In subsequent years, however, the rate 
has decreased to 0.5-0.6% [10, 11]. In our 
series, bile duct injury occurred in two (1.1%) 
cases and were primarily repaired, followed by 
placement of a T-tube.

The choice of appropriate timing of LC for acute 
cholecystitis patients is important. Many stud-
ies have proposed that elective LC be per-
formed either early or late, or after medical 
treatment of acute inflammation [12-15]. At the 
early stage, LC dissection is easier, and defini-
tion of the anatomy of the region is better 
because of minimal inflammation and fibrosis. 
However, in such patients, the gallbladder is 
usually hydropic and tense, and the tissue is 
fragile and tends to bleed. Hence, dissection 
must be very careful. Some studies have pro-
posed emptying the bladder to ease dissection 
in such cases [9]. Early LC is generally advised 
within 72 h. However, some studies have sug-
gested that up to 96 h is acceptable [10-12]. 

At our clinic, patients presenting with AC within 
72 h are treated via LC. Those who do not 
respond to medical treatment and have been 
scheduled for surgery are routinely treated with 
LC unless an indication for open surgery is 
present. Five of the 12 patients who underwent 
LC required conversion to open surgery.

Of patients presenting with AC who arrived at 
our clinic within 72 h and who underwent lapa-
roscopic surgery, 32 (10.5%) required conver-
sion to open surgery. On the other hand, 5 
(41.6%) of the 12 patients who underwent LC 
after 72 h and who did not respond to medical 
treatment were converted to open surgery. 
These data confirm literature reports to the 
effect that early LC used to treat acute chole-
cystitis decreases the incidence of conversion 
to open surgery, and suggests that LC should 
be performed within 72 h [10-12]. Many stud-
ies have reported high risks of conversion to 
open surgery associated with male gender, 
older age, leucocytosis, a high bilirubin level, 
large gallstones, and certain other factors [16-
17]. In our series of cases that underwent con-
version, 59.3% (n=19) were males and 40.6% 

(n=13) females. The type of gallbladder inflam-
mation also plays an important role in conver-
sion to open surgery. Confirming the report of 
Eldar et al., conversion to open surgery was 
found to be very frequent in cases of gangre-
nous cholecystitis [18]. Other risk factors for 
conversion to open surgery include ultrasound 
findings of increased bladder wall thickness 
and pericholecystic collection [19]. A thick blad-
der wall renders dissection more difficult, and 
pericholecystic collection obscures the regional 
anatomy, hence increasing the rate of conver-
sion. In our study, the mean gallbladder wall 
thickness in cases treated laparoscopically 
was 6.8 mm (range: 5-16 mm), and that in 
those converted to open surgery 10.9 mm 
(range: 5-20 mm). The conversion rate was sig-
nificantly higher in patients with a wall thick-
ness >1 cm (P<0.05).

It has been reported that no significant differ-
ence existed with respect to major bile duct 
injuries, bleeding, and intraabdominal organ 
injuries when laparoscopic and open cholecys-
tectomy were used to treat acute cholecystitis 
cases [20]. It has also been reported that, in AC 
cases, incision site infection rates are lower 
after laparoscopic than open surgery. However, 
this difference was not found to be significant 
in cases of chronic cholecystitis [21, 23]. Six of 
our cases treated laparoscopically developed 
infections at the incision sites. In all of these 
cases, the infections occurred at the same tro-
car entrance site, suggesting that infection was 
attributable to direct contact with cholecystec-
tomy materials during the removal thereof. 
Thus, particularly for AC cases, it is proposed 
that such materials should be placed in a pro-
tective sac and removed with the sac. Four con-
verted cases developed incision site 
infections.

One of the most significant disadvantages of LC 
used to treat acute cholecystitis is the long 
duration of surgery. However, with increasing 
experience, this disadvantage may be resolved 
[20, 22]. Considering the surgical process only: 
In AC patients, LC is more expensive (by about 
30-40%). However, the shorter length of hospi-
tal stay, the decreased need for analgesics and 
antibiotics, and an earlier return to work, ren-
der the laparoscopic approach more economi-
cally reasonable [9, 23, 24]. In the present 
study, the mean length of hospital stay for 
those who underwent laparoscopic surgery was 
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2 days, and 3 days for those who underwent 
open surgery. 

Conclusion

In summary, the optimal treatment for acute 
cholecystitis in patients admitted to hospital 
>72 h after symptom onset remains controver-
sial. We found that the risk of conversion to 
open surgery from the laparoscopic approach, 
and complication rates, increased with male 
gender, gallbladder wall thickness ≥1 cm, the 
presence of abundant pericholecystic collec-
tions, the presence of the gangrenous type of 
inflammation (gangrenous cholecystitis), and 
when surgery was performed 72 h after the 
onset of AC symptoms of. LC is as safe as open 
cholecystectomy to treat AC.
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