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We aimed to compare the clinical outcome and cost of early versus delayed laparoscopic

cholecystectomy for acute cholecystitis. Sixty patients with acute cholecystitis were

randomized into early (within 24 hours of admission) or delayed (after 6–8 weeks of

conservative treatment) laparoscopic cholecystectomy groups. There was no significant

difference between study groups in terms of operation time and rates for conversion to

open cholecystectomy. On the other hand, total hospital stay was longer (5.2 6 1.40 versus

7.8 6 1.65 days; P¼ 0.04) and total costs were higher (2500.97 6 755.265 versus 3713.47 6

517.331 Turkish Lira; P ¼ 0.03) in the delayed laparoscopic cholecystectomy group.

Intraoperative and postoperative complications were recorded in 8 patients in the early

laparoscopic cholecystectomy group, whereas no complications occurred in the delayed

laparoscopic cholecystectomy group (P¼0.002). Despite intraoperative and postoperative

complications being associated more with early laparoscopic cholecystectomy compared

with delayed intervention, early laparoscopic cholecystectomy should be preferred for

treatment of acute cholecystitis because of its advantages of shorter hospital stay and

lower cost.
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Elective laparoscopic cholecystectomy has be-
come the gold standard for treatment of symp-

tomatic gallstones.1 However, in the early days,
acute cholecystitis was a contraindication of laparo-
scopic cholecystectomy, and patients with acute
cholecystitis were managed conservatively and
discharged for re-admission in order to have elec-
tive surgery performed for the definitive treat-
ment.2,3 Then, randomized controlled trials and
meta-analyses had shown the benefits of early
surgery (within the acute admission period, which
is 24 to 72 hours) compared with delayed cholecys-
tectomy with respect to hospital stay and costs, with
no significant difference in morbidity and mortali-
ty.2,4,5 Thus, in the late 1980s early surgery for acute
cholecystitis had gained popularity. The updated
Tokyo Guidelines announced in 2013 by the Japa-
nese Society of Hepato-Biliary-Pancreatic Surgery
suggested that early laparoscopic cholecystectomy
is the first-line treatment in patients with mild acute
cholecystitis, whereas in patients with moderate
acute cholecystitis, delayed/elective laparoscopic
cholecystectomy after initial medical treatment with
antimicrobial agent is the first-line treatment.6

With the increased experience in laparoscopy,
surgeons started to attempt early laparoscopic chole-
cystectomy for acute cholecystitis.2 However, early
laparoscopic cholecystectomy is still performed by
only a minority of surgeons.7–9 Furthermore, the exact
timing, potential benefits, and cost-effectiveness of
laparoscopic cholecystectomy in the treatment of
acutely inflamed gallbladder have not been clearly
established and continue to be controversial.1,10

The aim of this study was to compare the intra-
operative and postoperative outcomes, and cost of
early versus delayed laparoscopic cholecystectomy
for acute cholecystitis.

Patients and Methods

Study design and population

This was a prospective, randomized, 2-arm clinical
study. Between January 2011 and March 2012, 60
patients whose physical, laboratory, and ultrasound
findings suggested acute cholecystitis, and who were
operated on by laparoscopy, were included in the
study. Acute cholecystitis diagnosis was based on a
combination of clinical and radiologic criteria. All of
the following criteria together constituted an acute
episode: right subcostal tenderness; positive Murphy
sign; leukocytosis; thickened, edematous distended
gallbladder; presence of gallstones; and pericholecys-
tic fluid collection on ultrasound examination. Patients

with common bile duct stones, acute pancreatitis,
previous upper abdominal surgery, or severe concom-
itant medical problems deeming them unfit for
laparoscopic surgery were excluded from the study.

Each patient gave written informed consent
before participation in the study. Approval for this
study was obtained from the ethics committee of the
Atatürk Training and Research Hospital. The study
was conducted in accordance with the latest version
of the Declaration of Helsinki and local regulations.

Patients were randomized to the early or delayed
operation group using the closed-envelope method.
The early operation group was operated on within
24 hours of admission (30 patients), whereas the late
operation group was operated on after 6 to 8 weeks
following the initial treatment (30 patients). Patients
in the delayed group were treated with intravenous
fluids, antibiotics, and analgesics. Patients who
responded to conservative treatment were dis-
charged after a complete relief of symptoms. They
were called for laparoscopic cholecystectomy after 6
or 8 weeks, when the acute episode had subsided.

Laparoscopic cholecystectomy

Laparoscopic cholecystectomy operations were per-
formed by competent trainees under the supervision
of a consultant. The surgical procedure was in line
with the literature.1 The surgery was done with the
patient under general anesthesia using endotracheal
intubation. Pneumoperitoneum was created by blind
puncture with a Veress needle through a subumbil-
ical incision. Four laparoscopic ports were used: 10-
mm umbilical for the optical instrument (0 degrees),
10-mm subxiphoidal for working instruments, 5-mm
right subcostal along the midclavicular line also for
working instruments, and 5 mm on the right flank for
retraction instruments. Adhesion release and expo-
sure of Calot triangle were undertaken first. If
necessary, the gallbladder was emptied through a
laterally inserted Veress needle to allow better
grasping. The cystic pedicle was detected to isolate
the cystic duct and the artery separately. Both were
then clipped and divided. The gallbladder was
dissected off of its bed with a monopolar cautery
hook. At completion of the surgery, the gallbladder
was placed in a retrieval bag and extracted through
the subxiphoidal incision, which was enlarged if
necessary. Hemostasis was achieved in the gallblad-
der bed, and after a through saline lavage, a suction
drain was placed if clinically indicated and the
incisions closed. When required, a conversion to
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open surgery was performed through a right
subcostal incision.

Evaluation criteria

Demographics, clinical data, and findings for
medical history, physical examination, laboratory
tests, and ultrasonography were recorded for all
patients. The patients were followed up during
postoperative hospitalization. The primary evalua-
tion criteria of the study were operative and
postoperative variables, such as operation time,
hospitalization duration, intraoperative and post-
operative complications, and rate of conversion to
open cholecystectomy. For the late operation group,
hospitalization duration was considered as total
length of stay for both first and second hospital-
izations (for initial treatment and operation, re-
spectively) added together. The secondary
evaluation criterion was treatment-related cost,
including costs of surgery, hospitalization, and
conservative treatment. The costs of hospitalization
include first hospitalization, second hospitalization
(for the late operation group), and outpatient visits
in between and after the hospitalizations.

For the costs, the price list of medical treatment
and intervention defined by the Turkish Ministry of
Health was used.

Statistical analysis

The study data were summarized with descriptive
statistics (mean, SD, frequency, and percentage). The
comparisons between study groups were performed
using Student t test for continuous variables and v2 test
for categoric variables. The treatment-related costs
were expressed as Turkish Lira (TL), which is the

currency of Turkey. As of March 12, 2013, the exchange
rate was 1.0 TL¼ $0.55 as announced by the Central
Bank of the Republic of Turkey. The statistical analyses
were performed using a commercially available
software (Statistical Package for Social Sciences ver-
sion 15.0, SPSS Inc, Chicago, Illinois). The statistical
level of significance was set to P , 0.05.

Results

Study groups

The study groups, which underwent early or delayed
laparoscopic cholecystectomy, showed no difference
in age and sex distribution. Initial clinical findings and
medical history were also similar between groups,
except for fever, which was significantly higher in the
early laparoscopic cholecystectomy group (37.318C 6

0.628C versus 36.798C 6 0.318C; P¼ 0.001). The basic
clinical and demographic findings of study patients
are summarized in Table 1.

Clinical findings

Both groups revealed similar physical examination
findings: all patients had tenderness and defense in the
abdominal area (this term means tensing the muscles
in the abdominal area, a clinical finding that may
present when the internal organs are inflamed in some
manner) and 90% had Murphy sign, and 13.3% in the
early and 26.7% in the late laparoscopic cholecystec-
tomy groups had rebound tenderness. Blood count
and liver function results were not different between
groups. On ultrasonography, calculi in the gallbladder
were detected in all of the patients, and thickness of the
anterior gallbladder wall was increased in 23 and 21
patients in the early and delayed laparoscopic chole-
cystectomy groups, respectively. Other ultrasonogra-
phy findings were pericholecystic fluid (5 patients

Table 1 Basic clinical and demographic data of patients in the early and delayed laparoscopic cholecystectomy groupsa

Early laparoscopic cholecystectomy
(n ¼ 30)

Delayed laparoscopic cholecystectomy
(n ¼ 30) P

Age, y 58.03 6 10.44 59.43 6 16.60 0.698

Sex, No. (%)

Male 10 (33.3) 13 (43.3) .0.05
Female 20 (66.7) 17 (56.7)

Pain duration, h 35.00 6 24.56 29.97 6 21.55 0.402
History duration, d 5.57 6 10.72 5.23 6 10.90 0.905
Previous attack, No. (%) 16 (53.3) 18 (60.0) 0.602
Previous abdominal surgery, No. (%) 6 (20.0) 5 (16.7) 0.709
Fever, 8C 37.31 6 0.62 36.79 6 0.31 0.001
Comorbidity, No. (%) 6 (20.0) 8 (73.3) 0.559

aData are presented as mean 6 SD unless indicated otherwise.
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each from the early and delayed laparoscopic chole-

cystectomy groups), and intrahepatic (1 patient in the

early and 3 patients in the delayed laparoscopic

cholecystectomy groups) and extrahepatic (1 patient

in the early laparoscopic cholecystectomy group) bile

duct dilatation. Ultrasonographic findings were sim-

ilar between groups (Table 2).

Intraoperative and postoperative findings

There was no significant difference between the

early and the delayed laparoscopic cholecystectomy

groups in terms of operation time and rates for

conversion to open cholecystectomy (Table 3). On

the other hand, total hospital stay was longer (5.2 6

1.40 versus 7.8 6 1.65 days; P¼ 0.04) and total costs
were higher (2500.97 6 755.265 versus 3713.47 6

517.331 TL; P ¼ 0.03) in the delayed laparoscopic
cholecystectomy group than in the early laparo-
scopic cholecystectomy group. Intraoperative and
postoperative complications were recorded in 8
patients in the early laparoscopic cholecystectomy
group, whereas no complications occurred in the
delayed laparoscopic cholecystectomy group (P ¼
0.002; Table 3). Of these complications, 3 were
intraoperative—bile duct injury, bleeding, and gall-
bladder perforation—and 5 were postoperative—
lung infection, atelectasis, surgical site infection,
bleeding from umbilical trocar site, and leakage
from a Luschka canal.

Table 2 Physical, laboratory, and radiologic findings of patients in the early and delayed laparoscopic cholecystectomy groupsa

Early laparoscopic
cholecystectomy

(n ¼ 30)

Delayed laparoscopic
cholecystectomy

(n ¼ 30) P

Physical examination findings, No. (%)

Tenderness 30 (100.0) 30 (100.0) 1
Rebound tenderness 4 (13.3) 8 (26.7) 0.197
Defence in the abdomen 30 (100.0) 30 (100.0) 1
Murphy sign 27 (90.0) 27 (90.0) 1

Laboratory

White blood cell (NR, 4 3 109/L to 11 3 109/L) 11.93 6 3.86 13.43 6 3.83 0.136
Alanine transaminase (NR, 0–41 U/L) 87.77 6 134.29 88.67 6 66.35 0.974
Aspartate transaminase (NR, 0–40 U/L) 114.93 6 217.05 74.03 6 58.57 0.323
Gamma glutamyl transferase (NR, 10–71 U/L) 120.13 6 206.30 134.47 6 265.42 0.816
Alkaline phosphatase (NR, 40–130 U/L) 84.90 6 54.13 108.57 6 36.06 0.051
Amylase (NR, 28–100 U/L) 85.90 6 101.47 107.50 6 39.38 0.282
Total bilirubin (NR, ,1.4 mg/dL) 0.99 6 0.59 3.84 6 16.47 0.348
Direct/conjugated bilirubin (NR, ,0.2 mg/dL) 0.41 6 0.42 0.23 6 0.16 0.032

Ultrasonography findings, No. (%)

Calculi in the gallbladder 30 (100.0) 30 (100.0) 1
Increased thickness of the anterior gallbladder wall 23 (76.7) 21 (70.0) 0.771
Pericholecystic fluid 5 (16.7) 5 (16.7) 1
Intrahepatic bile duct dilatation 1 (3.3) 3 (10.0) 0.612
Extrahepatic bile duct dilatation 1 (3.3) 0 (0.0) 1

NR, normal range.
aData are presented as mean 6 SD unless indicated otherwise.

Table 3 Intraoperative and postoperative findings of patients in the early and delayed laparoscopic cholecystectomy groupsa

Early laparoscopic
cholecystectomy

(n ¼ 30)

Delayed laparoscopic
cholecystectomy

(n ¼ 30) P

Operation time, min 67.00 6 28.515 71.33 6 24.066 0.202
Hospitalization duration, d 5.20 6 1.40 7.80 6 1.65 0.04
Intraoperative and postoperative complications, No. (%) 8 (26.7) 0 (0.0) 0.002
Conversion to open cholecystectomy, No. (%) 4 (13.3) 0 (0.0) 0.112
Cost, TL 2500.97 6 755.265 3713.47 6 517.331 0.03

aData are presented as mean 6 SD unless indicated otherwise.

EARLY OR DELAYED LAPAROSCOPIC CHOLECYSTECTOMY ÖZKARDES�
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Discussion

In this prospective, randomized study, we con-
firmed that early laparoscopic cholecystectomy has
the advantage of shorter hospital stay and lower
cost compared with delayed laparoscopic cholecys-
tectomy for the treatment of acute cholecystitis due
to gallstones.

In the past, the optimal timing for laparoscopic
cholecystectomy for patients with acute cholecystitis
had generally been considered to be 6 to 8 eight weeks
after the acute phase to allow for resolution of the acute
inflammation of the gallbladder.8 However, several
clinical trials—albeit mostly small and retrospective
studies—proved that early laparoscopic cholecystec-
tomy is safe and shortens hospital stay, with morbidity
and mortality similar to those of elective delayed
cholecystectomy.2,4,8,9,11 In a retrospective analysis of
100 patients, Ohta et al11 compared 4 timing groups of
laparoscopic cholecystectomy (�72 hours, 4–14 days,
3–6 weeks, and .6 weeks after onset of symptoms) and
found that the best timing for laparoscopic cholecys-
tectomy for acute cholecystitis is within 72 hours,
which provides the shortest total hospital stay versus
operations performed later. Falor et al8 performed
early laparoscopic cholecystectomy (within 48 hours
of admission) in 117 of 303 patients with mild gallstone
pancreatitis; for the rest of the patients, operation was
delayed until the normalization of laboratory values.
They suggested that early laparoscopic cholecystecto-
my is safe, resulting in shortened hospital stay and
decreased use of endoscopic retrograde cholangio-
pancreatography without increased morbidity and
mortality. Chang et al4 reported that although early
laparoscopic cholecystectomy is associated with a
higher rate of wound infections compared with
delayed intervention, it shortens the length of hospital
stay and reduces the risk of repeat cholecystitis. In a
randomized, controlled trial including 75 patients,
early laparoscopic cholecystectomy (,24 hours) was
found to decrease the morbidity during the waiting
period for elective laparoscopic cholecystectomy, the
rate of conversion to open cholecystectomy, operating
time, and hospital stay.12 In a recent survey evaluating
surgical approaches for acute gallbladder disease
between 1989 and 2006 in Sweden, total hospital stay
was found to be shorter for patients who had
emergency cholecystectomy at first admission com-
pared with patients with elective cholecystectomy.7

Similar to the above clinical studies, we found
that hospitalization duration was significantly short-
er and treatment-related costs were lower with early
laparoscopic cholecystectomy compared with de-

layed laparoscopic cholecystectomy for acute chole-
cystitis. Furthermore, operation time and conversion
rate were comparable between groups. It should be
noted that physical, clinical, and radiologic charac-
teristics of patients in both study groups were
similar in our study, except for body temperature
and blood direct/conjugated bilirubin level, which
were significantly higher in the early laparoscopic
cholecystectomy group.

In addition to the clinical studies, the meta-
analyses of randomized clinical trials in the litera-
ture demonstrated that early laparoscopic cholecys-
tectomy (24–72 hours of onset) provides benefit over
delayed laparoscopic cholecystectomy (6–12 weeks
later) in terms of total hospital stay, with conflicting
results on conversion rates and postoperative
complications.5,13–15 Siddiqui et al14 analyzed 4
clinical studies containing 375 patients and found
shorter hospital stay and longer operation time in
early laparoscopic cholecystectomy, but they found
no significant difference in conversion rates between
early and delayed laparoscopic cholecystectomy. In
a best-evidence topic that analyzed 92 papers (meta-
analyses, randomized control trials, prospective
controlled study, and retrospective cohort studies),
it was concluded that early laparoscopic cholecys-
tectomy for acute cholecystitis is advantageous in
terms of the length of hospital stay without
increases in morbidity or mortality.15 Although the
operating time in early laparoscopic cholecystecto-
my can be longer, the incidence of serious compli-
cations was found to be comparable to the delayed
laparoscopic cholecystectomy. In the present study,
similar to the findings of studies showing a high rate
of wound infections and complications with early
laparoscopic cholecystectomy, we found that intra-
operative and postoperative complications were
more common with early than delayed laparoscopic
cholecystectomy. The higher rate of complications in
the early laparoscopic cholecystectomy group may
also be explained by the significantly higher initial
body temperatures and blood direct/conjugated
bilirubin levels in this group. However, considering
the shorter hospitalization duration and lower
treatment costs, early laparoscopic cholecystectomy
still seems advantageous over late intervention.

We believe that inflammation associated with
acute cholecystitis creates an edematous plane
around the gallbladder, thus facilitating its dissec-
tion from the surrounding structures. Maturation of
the surrounding inflammation, and thus organiza-
tion of the adhesions, leading to scarring and
contraction, occurs during the cool-down period.
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A few recent studies have compared the costs of
early and delayed laparoscopic cholecystectomy. In
a decision-tree model on the cost-utility of early
versus delayed laparoscopic cholecystectomy for
acute cholecystitis, Wilson et al16 showed that early
laparoscopic cholecystectomy is less costly and
results in better quality of life. Another decision
analytic model from Canada confirmed the better
patient quality of life and substantial cost savings in
association with early laparoscopic cholecystecto-
my.17 On the other hand, in a randomized, con-
trolled trial of 72 patients, the cost-utility of early
and elective laparoscopic cholecystectomies was
found to be similar.2 In the present study, we
showed that treatment-related costs were lower in
the early laparoscopic cholecystectomy group.
However, this may be due to a shorter hospitaliza-
tion duration and lack of conservative treatment in
early laparoscopic cholecystectomy.

The present study had some limitations. The
sample size was considerably small, and cost
analysis was not based on a systematic decision
model. In spite of these limitations, this was the first
prospective randomized study from Turkey com-
paring early versus delayed laparoscopic cholecys-
tectomy for acute cholecystitis, which is among the
most common operations in surgical practice. The
findings of this study should provide a basis for
larger-scale clinical studies and further cost analysis.

In conclusion, although intraoperative and post-
operative complications are associated more with
early laparoscopic cholecystectomy compared with
delayed intervention, early laparoscopic cholecys-
tectomy should be preferred by surgeons for
treatment of acute cholecystitis with the advantage
of shorter hospital stay and lower cost.
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