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Abstract
Background: The role of laparoscopic cholecystectomy
for acute cholecystitis is not yet clearly established. The
aim of this prospective randomized study was to eval-
uate the safety and feasibility of laparoscopic cholecys-
tectomy for acute cholecystitis and to compare the
results with delayed cholecystectomy.
Methods: Between January 2001 and November 2002,
40 patients with a diagnosis of acute cholecystitis were
assigned randomly to early laparoscopic cholecystec-
tomy within 24 h of admission (early group, n = 20) or
to initial conservative treatment followed by delayed
laparoscopic cholecystectomy, 6 to 12 weeks later (de-
layed group, n = 20).
Results: There was no significant difference in the con-
version rates (early, 25% vs delayed, 25%), operating
times (early, 104 min vs delayed, 93 min), postoperative
analgesia requirements (early, 5.3 days vs delayed, 4.8
days), or postoperative complications (early, 15% vs
delayed, 20%). However, the early group had signifi-
cantly more blood loss (228 vs 114 ml) and shorter
hospital stay (4.1 vs 10.1 days).
Conclusions: Early laparoscopic cholecystectomy for
acute cholecystitis is safe and feasible, offering the
additional benefit of a shorter hospital stay. It should be
offered to patients with acute cholecystitis, provided the
surgery is performed within 72 to 96 h of the onset of
symptoms.
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Laparoscopic cholecystectomy is the gold standard for the
treatment of patients with symptomatic gallstones. How-

ever, the role of laparoscopic cholecystectomy in acute
cholecystitis is not yet established. In the developmental
stages of laparoscopic cholecystectomy, acute cholecysti-
tis was considered a contraindication for the procedure.
With increasing experience in laparoscopic surgery, a
number of centers have reported on the use of laparo-
scopic cholecystectomy for acute cholecystitis [3, 11, 15,
16], suggesting that it is technically feasible and safe.
However, the conversion rate is high. Several randomized
studies in the prelaparoscopic era had shown that early
open cholecystectomy for acute cholecystitis was better
than delayed open cholecystectomy in terms of shorter
hospital stay, but both had similar operative mortality and
morbidity [4, 6, 10, 12, 14]. Early surgery for acute cho-
lecystitis had since gained popularity in the late 1980s.

Successful laparoscopic cholecystectomy during the
period of acute inflammation is associated with an early
recovery and shorter hospital stay. However, these
advantages of early laparoscopic cholecystectomy can
be offset by the potential hazards of serious complica-
tions [1] and a high conversion rate. Theoretically, initial
conservative treatment with antibiotics followed by
interval elective cholecystectomy 6 to 8 weeks later, after
acute inflammation has subsided, may result in a safer
operation with less conversion rates. The choice between
the two methods of treatment is difficult because the
data prospectively comparing them are sparse. Only two
prospective randomized trials [7, 8] have been reported
to date. Hence, we undertook a prospective randomized
study to compare early and delayed laparoscopic cho-
lecystectomy in the treatment of acute cholecystitis.

Patients and methods

Patient selection and study design

Approval for this study was obtained from the hospital ethics com-
mittee. Between January 2001 and November 2002, 40 patients with aCorrespondence to: S. Aggarwal
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diagnosis of acute cholecystitis admitted to the Department of Surgical
Disciplines, All India Institute of Medical Sciences, New Delhi, were
included in the study. The diagnosis of acute cholecystitis was based on
a combination of clinical criteria (acute right upper quadrant tender-
ness, temperature exceeding 37.5�C, and white blood cell count greater
than 10 · 109/l) and Ultrasonographic criteria (thickened, edematous
distended gallbladder; positive sonographic Murphy’s sign; presence of
gallstones; and pericholecystic fluid collection). A 99Tc hepatoimin-
odiaceticacid scan was done in equivocal cases. Patients with symptoms
for more than 96 h, previous upper abdominal surgery, coexisting
common bile duct stones, or significant medical disease rendering them
unfit for laparoscopic surgery were excluded from the study.

Informed consent was obtained. Patients were then randomized
into either the ‘‘early’’ group or the ‘‘delayed’’ group. Randomization
was accomplished by a computer-generated numbers list kept by a
third party. In the early group, laparoscopic cholecystectomy was
performed within 24 h of randomization, whereas in the delayed
group, conservative treatment with intravenous fluids and antibiotics
including ampicillin, gentamicin, and metronidazole was given. The
patients who responded to conservative treatment underwent an elec-
tive laparoscopic cholecystectomy 6 to 12 weeks after the acute episode
had subsided. The patients who failed conservative treatment were
treated with emergency open cholecystectomy.

Surgical procedure

The operation was performed by consultant surgeons, and 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 supraumbilical incision. Four laparoscopic
ports were used: two 10-mm ports (one umbilical 10-mm port for the
optical system and one epigastric port for the dissector/suction device)
and two 5-mm ports (one at the midclavicular line along the right
subcostal margin and one in the right flank). If necessary, a fifth port
was added to improve exposure. Adhesion release and exposure of
Calot’s triangle were first undertaken. If necessary, the gallbladder was
emptied through a laterally inserted Veress needle to allow better
grasping. The cystic pedicle was dissected to isolate the cystic duct and
the artery separately. Both were then clipped and divided. Intraoper-
ative cholangiogram was not performed. The gallbladder was dissected
off its bed with a monopolar cautery hook. At completion of the
surgery, the gallbladder was placed in a retrieval bag and extracted
through the epigastric incision, which was enlarged if necessary.

Hemostasis was achieved in gallbladder bed, and after a thorough
saline lavage, a suction drain was placed if clinically indicated and the
incisions closed. When required, conversion to the open procedure was
performed through a right subcostal incision.

Postoperative assessment

Postoperatively, the patients were allowed oral intake 6–12 h after
surgery provided they had no nausea or vomiting. The single dose of
antibiotics was repeated. Pain relief was obtained by intramuscular
diclofenac injection, which was changed to tablet administration once
patient was allowed orally. Postoperative pain assessment was per-
formed by visual analog scale (VAS) on first 3 postoperative days. The
patients were discharged once the drain was removed and the patient
was afebrile and taking nutrition orally.

Study parameters

Data were collected prospectively and included patient demographics,
operative findings, conversion to open cholecystectomy, reasons for
conversion, operating time, postoperative analgesic requirement,
postoperative pain score (VAS score), length of postoperative stay and
total hospital stay (including the admission at presentation and
admission for subsequent delayed surgery in the delayed group) and
postoperative complications.

Statistical analysis

Statistical analysis was performed using paired t-test and chi-square
test. A p value less than 0.05 was considered significant.

Results

During the study period, a total 40 patients were ran-
domized: 20 patients in the early group and 20 patients
in the delayed group. The two groups were well matched
in terms of age and sex, as well as clinical and laboratory

Table 1. Clinical data and laboratory results for the patients in the early and delayed groups at admission

Early group (n = 20) Delayed group (n = 20) p Value

Age (years) 41.5 ± 11.4 38.6 ± 11.4 0.435
Sex (M:F) 3:17 5:15 0.542
Previous lower abdominal surgery 4 4 0.433
Previous biliary symptoms 3 2 0.546
Duration of acute symptoms (h) 35.1 ± 19.1 36.1 ± 24.7 0.887
Duration of symptoms >3 days 2 5 0.329
Maximum temperature (�F) 99.7 ± 0.2 99.2 ± 0.1 0.712
Total leukocyte count (>11,000/ml) 13 11 0.192
Total bilirubin (mg%) 0.7 ± 0.13 0.6 ± 0.14 0.391
Aspartate transaminase (U/l) 40.7 ± 20 30.8 ± 14 0.096
Alanine transaminase (U/l) 35.3 ± 18 25.4 ± 13 0.065
Alkaline phosphatase (IU/l) 187 ± 68 153 ± 48 0.072

Table 2. Ultrasound findings for the patients

Ultrasound findings (U/S)
Early group (n = 20)
n (%)

Delayed group (n = 20)
n (%) p Value

Thickened edematous gallbladder 12 (60) 11 (55) 0.536
Distended gallbladder 17 (85) 15 (75) 0.901
Presence of gallstones 20 (100) 20 (100) 0.890
U/S Murphy’s sign positive 11 (55) 13 (65) 0.769
Pericholecystic fluid 03 (15) 03 (15) 0.543
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parameters (Table 1). No patient in the delayed group
required urgent surgery attributable to failure of con-
servative treatment or recurrent symptoms after dis-
charge. Delayed laparoscopic cholecystectomy was
performed at a mean interval of 68 days (range, 48–140
days) after initial admission.

Ultrasonographic and operative findings

The ultrasonographic findings of the patients in the two
groups were comparable, as shown in the Table 2.

Operative procedures and operating time

More modifications in the operation technique (Table 3)
and a longer operation time were required in the early
group than in the delayed group. The mean operating
time was 104 min (range, 40–210 min) in the early group
and 93 min (range, 35–200 min) in delayed group. The
difference in operation time was not statistically signif-
icant (p = 0.433). In the successful laparoscopic group,
the mean operative time was 87 min in early group,
compared with 80 min in delayed group (p = 0.671).

The average blood loss was 228 ml in the early group
and 114 ml in the delayed group (p = 0.006). No pa-
tient in either group required blood transfusion.

Conversion to open surgery

Five patients (25%) in early group and five patients
(25%) in delayed group underwent conversion to open
surgery (p = 0.540). The main reasons for conversion in
the early cases were technical, including one case each of
unclear Calot’s triangle anatomy, suspicion of bile duct
injury, minor bile duct injury, and transection of gall-
bladder at Hartman’s pouch.

The main reason for conversion in the delayed group
involved dense adhesions around Calot’s triangle and
gallbladder, making dissection difficult.

Complications

There was no death in either group. The overall com-
plication rate was 20% (4 of 20) in early group and 15%
(3 of 20) in the delayed group. There was no major bile
duct injury in the delayed group. However, in the early
group one patient experienced postoperative cholangitis
with subsequent cystic duct stump leak, which was
treated by endoscopic retrograde cholangiography and
stent placement. Another patient had a minor bile duct
injury at the junction of the cystic duct with the bile
duct. This required conversion and suturing of pinhole
rent in the bile duct with a single 4-0 Vicryl stitch. In the
delayed group, there were two wound infections and a
postoperative ileus in one patient, which responded to
conservative treatment (Table 4).

Postoperative pain score and analgesia requirement

The mean duration of postoperative analgesic require-
ment was 5.3 days in the early group and 4.8 days in the
delayed group. The VAS pain score was significantly
different on postoperative day 1, and not significant on
postoperative days 2 and 3.

Hospital stay

The mean total hospital stay was 4.1 days (range, 2–20
days) in the early group and 10.1 days (range, 5–23 days)
in the delayed group (p = 0.023). However, the mean
postoperative hospital stay was 3.2 days (range, 1–20
days) in the early group and 2.3 days (range, 1–7 days)
in the delayed group (p = 0.952). The overall compar-

Table 4. Operative complications observed

Complications Early group (n = 20) Delayed group (n = 20) p Value

Intraoperative complications
Bile duct injury 1 0
Transection of Hartmann’s pouch 1 0

Postoperative complications
Major bile leak 1 0
Ileus 0 1
Wound infection 1 2

4 (20%) 3 (15%) 0.456

Table 3. Modification of the operative technique

Modification of the technique
Early group (n = 20)
n (%)

Delayed group (n = 20)
n (%) p Value

Gallbladder decompression 16 (80) 1 (5) 0.001
Retrieval bag 7 (35) 0 0.012
Subhepatic drain 16 (80) 7 (35) 0.023
Use of a fifth port 02 (10) 0 0.456
Enlargement of the epigastric port site 1 (5) 1 (5) 0.321
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ison of the patients in the early and delayed groups is
shown in Table 5.

Discussion

In the early years of laparoscopic surgery, acute chole-
cystitis was considered a relative contraindication to
laparoscopic cholecystectomy. Recently, it has been
shown that laparoscopic cholecystectomy is feasible and
safe for acute cholecystitis. Various studies have re-
ported high conversion rates, ranging from 6% to 35%
[2, 3, 11, 13, 15, 16] for early laparoscopic cholecystec-
tomy used to manage acute cholecystitis. The higher
conversion rate obviates the advantages of early lapa-
roscopic cholecystectomy. It is therefore argued that if
delayed laparoscopic cholecystectomy leads to a tech-
nically easier surgery with a lower conversion rate, it
may be a better treatment option for acute cholecystitis.

The general belief that initial conservative treatment
increases the chance of successful laparoscopic chole-
cystectomy at a later date probably is not true, as borne
out by this study. In our study, both the early and de-
layed groups had similar conversion rates. The reasons
for conversion, however, were different. In the early
group, the friable and edematous gall bladder tore when
grasped. Moreover, there was excessive oozing attrib-
utable to acute inflammation.

In the early stages, we found these problems difficult
to handle. Except in one case, the Calot’s triangle anat-
omy was fairly clear. Thus, in the early group, the con-
version rate showed a decreasing trend with experience
(60% in the first 5 cases to 13% in the last 15 cases).
However, in delayed group, the main reason for conver-
sion involved dense adhesions obscuring the anatomy of
Calot’s triangle. Although our 25% conversion rate seems
to be high, it reflects our safety concerns for the method,
and we believe that more experience with early surgery for
these cases may bring the conversion rate down.

Bile duct injury probably is the most important issue
in a comparison of the two groups. None of the patients
in the delayed group had bile duct injury. However,
there was one case of major bile leak in the early group.
In this patient, the anatomy of Calot’s triangle was
unclear at laparoscopy. The procedure was converted to
open surgery, and an intraoperative cholangiogram was
performed. There was a wide and short cystic duct.
Cholecystectomy was completed, and the cystic duct

stump was closed with interrupted Vicryl ligatures.
However, the patient experienced cholangitis postoper-
atively, which probably led to cystic stump blowout and
an increase in bile drainage through the drain. This was
successfully managed by endoscopic retrograde cholan-
giopancreatography and stenting. An abdomen ultra-
sound and a hepatoiminodiacetic acid scan done 6
months later were normal.

In another patient, a pinhole rent occurred at the
cystic duct–common bile duct junction while traction
was applied to the Hartmann pouch. This was detected
during the laparoscopic procedure. It was tempting to
suture it laparoscopically, but we decided against this
considering the friable nature of tissues. The procedure
was converted to open surgery, and the small pinhole
was closed with a single interrupted suture of 4-0 Vicryl.
This patient had an uneventful postoperative course.
Thus, overall, there was one major complication in the
early group. This probably was attributable to cholan-
gitis. Thus, although the magnitude of the complications
seems higher in the early group, we strongly believe that
with increasing experience, these problems can be
overcome.

Most surgeons agree that timing of the procedure is
an important factor in determining outcome. Ideally, the
surgery should be performed as soon after admission as
possible. Although operation within the ‘‘golden 72 h’’
from the onset of symptoms has been suggested [2, 5, 7–
9, 13], such early surgery is not always possible in clin-
ical practice because there are logistic difficulties in
performing surgery for such patients on an emergency
basis. We performed the surgery for the patients in the
early group according to the next available elective
operating list. As a result, 90% of our patients had
surgery within 24 h after admission.

The technical difficulty of laparoscopic cholecystec-
tomy is related to operative findings during early sur-
gery. A distended, edematous gallbladder containing
infected bile commonly is seen in cases of acute chole-
cystitis. On the basis of our experience, we believe that
several technical key points must be kept in mind when
laparoscopic surgery is performed for acute cholecysti-
tis. For good exposure of Calot’s triangle, decompres-
sion of the gallbladder should be done early because this
allows better grasping and retraction of the gallbladder.
The other technical rules call for the use of a suction–
irrigation device for dissection, liberal use of a fifth port,
and the use of a retrieval bag to remove spilled stones

Table 5. Overall comparison of early and delayed laparoscopic cholecystectomy groups

S. no. Early group (n = 20) Delayed group (n = 20) p Value

1 Age (years) 41.5 ± 11.4 38.6 ± 11.4 0.435
2 Sex (M:F) 3:17 5:15
3 Duration of symptoms (hours) 35.1 ± 19.1 36.1 ± 24.7 0.887
4 Operating time (min) 104.3 ± 44 93 ± 45 0.433
5 Blood loss (ml) 228.5 ± 142 114.5 ± 99 0.006
6 Postoperative stay (days) 3.2 ± 8 2.3 ± 2 0.161
7 Total hospital stay (days) 4.1 ± 8.6 10.1 ± 6.1 0.023
8 Postoperative analgesia (days) 5.3 ± 1.4 4.8 ± 0.7 0.182
9 Conversion rate 25% 25% 0.540
10 Complications 4 (20%) 3 (15%) 0.456
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and perforated gallbladder. In our study, decompression
of the gallbladder was required for 80% of the patients
in the early group. Stone spillage was seen in 35% of the
cases, which was removed by using retrieval bags. A
subhepatic drain was required for 80% of the early cases.
On the other hand, in the delayed cases, the increase in
dense adhesions around the gallbladder and porta he-
patis after initial conservative treatment made laparo-
scopic dissection more difficult and constituted the main
reason for conversion.

Our experience supports the belief that the inflam-
mation associated with acute cholecystitis creates an
edematous plane around the gallbladder, thus facilitat-
ing its dissection from the surrounding structures.
Waiting for the inflamed gallbladder to cool down allows
maturation of the surrounding inflammation and results
in organization of the adhesions, leading to scarring and
contraction, which make the dissection more difficult.
Also, although inflammation in early stages may not
necessarily involve Calot’s triangle, chronic inflamma-
tion often scars and distorts Calot’s triangle, making
dissection in this critical area more difficult.

The postoperative pain scores and analgesia
requirements were similar in the two groups. The dif-
ference in the operation times was not significant, al-
though early group patients required a longer operation
time than the delayed group. However, the total hospital
stay in the delayed group, which included the total time
spent during two admissions, was significantly longer
than in the early group.

In conclusion, early laparoscopic cholecystectomy is
feasible and safe for acute cholecystitis. We believe that
increasing experience should bring down the complica-
tion rate in the early group. Delayed laparoscopic cho-
lecystectomy is not associated with a lower conversion
rate than that associated with early laparoscopic chole-
cystectomy. Early laparoscopic surgery offers definitive
treatment at the initial admission and avoids the prob-
lems of failed conservative management and recurrent
symptoms, which require emergency surgery. Further-
more, early surgery is associated with a much shorter
hospital stay, which is a major economic benefit to both
the patient and health care system.
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