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Abstract
Background: Laparoscopic cholecystectomy (LC) is safe
in acute cholecystitis, but the exact timing remains ill-
defined. This study evaluated the effect of timing of LC
in patients with acute cholecystitis.
Methods: Prospective data from the hospital registry
were reviewed. All patients admitted with acute chole-
cystitis from June 1994 to January 2004 were included in
the cohort.
Results: Laparoscopic cholecystectomy was attempted
in 1,967 patients during the study period; 80% were
women, mean patient age was 44 years (range, 20–73
years). Of the 1,967 LC procedures, 1,675 were suc-
cessful, and 292 were converted to an open procedure
(14%). Mean operating time for LC was 1 h 44 min
(SD ± 50 min), versus 3 h 5 min (SD ± 79 min) when
converted to an open procedure. Average postoperative
length of stay was 1.89 days (± 2.47 days) for the lap-
aroscopic group and 4.3 days (± 2.2 days) for the
conversion group. No clinically relevant differences
regarding conversion rates, operative times, or postop-
erative length of stay were found between patients who
were operated on within 48 h compared to those patients
who were operated on post-admission days 3–7.
Conclusions: The timing of laparoscopic cholecystec-
tomy in patients with acute cholecystitis has no clinically
relevant effect on conversion rates, operative times, or
length of stay.
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The surgical management of patients with acute chole-
cystitis remains controversial. While some surgeons may
have concerns that early surgery is associated with in-

creased operative difficulty and consequently higher
morbidity and conversion rates, these concerns are not
substantiated by recent experience. Laparoscopic cho-
lecystectomy (LC) was found to be safe in cases of acute
cholecystitis [4, 9]. Prospective and retrospective studies
found no significant differences between early or interval
LC [14, 15]. The timing of operation was felt to be
important to the results, but the exact timing remains ill-
defined. Previous prospective and retrospective studies
have failed to demonstrate statistical differences between
early and late cholecystectomy [2, 4]. On the other hand,
there is accumulating evidence that delayed operation is
accompanied with higher rates of conversion and com-
plications. Eldar and colleagues performed a prospective
study and found a 23% conversion rate when the pro-
cedure was delayed by 96 h, and a 47% conversion rate
beyond 96 h. The complication rates were higher in the
conversion group (27%) compared to the laparoscopy
group (8.5%) [9]. A 5-day delay was found to have a
conversion rate of 26% compared to 3.6% in the earlier
group [10]. Other reports have suggested the best time
for surgical intervention is anywhere from 72 h from the
onset of symptoms [11] to 48 h [16], 3 days [17], or even 4
days [20].

Laparoscopic cholecystectomy is the treatment of
choice for chronic and acute cholecystitis in our insti-
tution. Although routinely performed, the timing of the
operation is subject to many factors. Because the opti-
mal timing of the operation is not well defined, the
timing of the procedure differs. Identification of the
optimal timing of operation in the case of acute chole-
cystitis would permit the adoption of a uniform ap-
proach, which potentially offers a better outcome for the
patients and could lead to a shorter hospital stay [21].

Patients and methods

All patients admitted with acute cholecystitis to the University of
Miami/Jackson Memorial Hospital, Miami, Florida from June 1994 toCorrespondence to: C. I. Schulman
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January 2004 were included in the study cohort. The University of
Miami Institutional Review Board approved this study prior to the
initiation of data collection. The prospectively collected data from the
hospital registry were reviewed. Patients who had a diagnosis of acute
cholecystitis and who had an attempted LC procedure during the time
of admission were included. Patients who had incomplete data, those
who were not operated on, and those who had an open cholecystec-
tomy to begin with were excluded. Demographics, physiological and
laboratory parameters, as well as time from admission to operation,
length of operation, conversion from laparoscopic cholecystectomy to
open cholecystectomy, complications, and postoperative hospital stay
were included in the analysis.

All patients in the registry were followed for the full length of their
hospital stay, and both length of stay and discharge disposition
information were available. Data are expressed as mean ± standard
deviation (SD) or proportions. A z-test was used for detecting differ-
ences in proportions, and the Student t-test was used for continuous
variables. Multiple logistic regression analysis (SPSS version 10.1,
SPSS, Inc.) was used to determine the independent effects of age,
gender, initial whole blood count (WBC), and hospital stay before
operation on the need for conversion to an open procedure. A value of
p < 0.05 was considered statistically significant.

Results

The initial database consisted of 2,168 patients admitted
urgently with the diagnosis of acute cholecystitis. Of
these, 190 had acute biliary pancreatitis as a primary or
secondary diagnosis and were therefore excluded. Ele-
ven other patients were excluded because of incomplete
data. Of the remaining 1,967 patients, 393 were men
(20%) and 1,574 were women (80%). The mean age was
44 years, with a standard deviation of 16 and an age
range of 20–73 years. The patients were divided into
seven different groups according to their post-admission

operative day. The number of patients operated on by
day post admission, the conversion rate for each group,
the postoperative length of hospital stay, and the time
for completion of the operation are listed in Table 1.

In this series, 1,675 patients had a successful LC, and
292 were converted to an open procedure (14.8%). The
average operating time for completion of the procedure
was 1 h and 56 min. The average postoperative length of
stay was 2.23 ± 2.59 days for all patients. No clinically
significant differences were found regarding conversion
rates, operating time, or postoperative length of stay
between patients who were operated on post-admission
day 1 or 2 compared to those patients who were oper-
ated on post admission days 3–7. Considering patients
whose procedure was converted to open cholecystec-
tomy as a different group, we separated them from the
entire cohort as described in the demographic data
shown in Table 2. Patients who were converted were
older (47 ± 15 versus 42 ± 14, t-test p < 0.005) and
more likely to be male (t-test p < 0.001) than those
whose procedure was completed laparoscopically. The
average time for laparoscopic cholecystectomy was 1 h
and 44 min (SD ± 50 min), compared to 3 h and 5 min
(SD ± 1 h and 19 min) when converted to an open
procedure (p < 0.001). The average length of stay was
1.89 days (SD ± 2.47 days) for the laparoscopic group
and 4.3 days (SD ± 2.2 days) for the conversion group
(p< 0.001), as described in Table 3. The only significant
statistical difference in length of stay was found among
patients who were operated on day 1 compared to those
operated on day 6 (Table 4), and this difference of a
half-day�s hospitalization is of questionable clinical rel-
evance. No difference was found regarding conversion

Table 1. Overall conversion (Conv), length of stay (Los), and operating time (Ot)

Day of operation Number Conv (%) Los Ot p (day 1–2/rest)

1 257 32 (12.5) 2.05 ± 2.16 1:49 ± 1:03 NS
2 436 59 (13.5) 2.26 ± 2.81 1:55 ± 1:02 NS
3 461 83 (18.0) 2.16 ± 2.00 1:53 ± 0:52 NS
4 344 62 (18.0) 2.42 ± 3.80 1:57 ± 1:07 NS
5 220 25 (11.4) 2.16 ± 2.26 1:52 ± 0:53 NS
6 158 16 (10.1) 2.26 ± 2.64 2:05 ± 1:09 NS
7 91 15 (16.5) 2.32 ± 2.44 1:58 ± 1:02 NS
All 1967 292 (14.8) 2.23 ± 2.59 1:56 ± 1:01 NA

Table 2. Patient demographic data

Operation day

Laparoscopic Converted to open

Age Male Female Age Male Female

1 42 ± 14 44 181 47 ± 16 8 24
2 41 ± 14 74 303 49 ± 15 21 38
3 40 ± 13 68 310 45 ± 15 24 59
4 40 ± 14 43 239 46 ± 15 17 45
5 42 ± 15 41 154 51 ± 15 7 18
6 44 ± 14 27 115 44 ± 13 8 8
7 42 ± 13 16 60 45 ± 18 5 10
All 42 ± 14 313 1,362 47 ± 15* 90** 202

* p < 0.001 (t-test for means)
** p < 0.001 (z-test for proportions)
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rates between patients who were operated on post
admission day 1 and 2 compared to those who were
operated on post-admission days 3–7. There were sta-
tistically significant differences in operative times be-
tween those operated on day 1 compared to days 6 and
7, but again this difference of 11 and 12 min, respec-
tively, is likely not clinically relevant. Patients who were
operated and converted on post-admission day 1 had a
longer length of stay and a longer procedure time than
those who were operated on day 6 (Table 5). Using
multiple logistic regression, only patient age (p < 0.001)
and gender (p < 0.001) were associated with the need
for conversion to an open procedure. The initial WBC
(p = 0.38) and length of stay prior to operation
(p = 0.51) was not associated with the need for con-
version to an open procedure.

There were five major biliary (duct) injuries (0.3%),
defined as any accidental puncture or laceration to a
major bile duct such as the common, right, or left
hepatic duct, one on day 1, two on day 3, and two on
day 4. Four of these injuries occurred during the lap-
aroscopic procedure and only one occurred after con-
version. There were three iatrogenic enterotomies
(0.2%), all of which occurred during the laparoscopic
procedure.

Discussion

Laparoscopic cholecystectomy is considered the treat-
ment of choice for patients with symptomatic choleli-
thiasis. First executed on an elective basis, the procedure

proved to be superior in many ways to open cholecys-
tectomy. As more experience was gained with the lapa-
roscopic technique it was only natural that its
boundaries of utilization would be expanded. Indeed, it
was believed by many surgeons that laparoscopic cho-
lecystectomy carried a high risk when used for the
treatment of acute cholecystitis and that the open pro-
cedure should remain the only treatment. Some authors
advocated the ‘‘interval cholecystectomy’’ as the pre-
ferred method, in which antibiotic treatment or percu-
taneous drainage of the infected gallbladder served as a
bridge to elective laparoscopic surgery, which was done
after the patient�s disease had ‘‘cooled down’’ [6]. Recent
studies, prospective and retrospective, have demon-
strated that laparoscopic cholecystectomy for acute
cholecystitis is as safe as the open technique, and it
carries the same rates of complication while exerting all
the benefits of laparoscopic surgery, such as shorter
length of hospital stay, reduced postoperative pain, a
better cosmetic result, and a faster return to normal
activity [9].

While laparoscopic cholecystectomy has gained a
leading role in the treatment of acute cholecystitis, de-
spite higher reported rates of conversion to open surgery
(14%–26%), there is still some debate as to the optimal
timing of the operation. Several clinical studies showed
higher rates of conversion when the procedure was done
beyond the first two days of disease, as well as higher
complication rates. In contrast, several other studies
have failed to show that tendency. Our results show
that, even in a teaching hospital, conversion rates are
relatively higher in elective cases (8.8%–16.5%), but still

Table 3. Laparoscopic cholecystectomy versus open cholecystectomy for acute cholecystitis

Day of
operation

Laparoscopic
number

Laparoscopic
LOS (days)

Laparoscopic operation
time (h)

Conversion
number (%)

Conversion
LOS

Conversion operation
time (h)

1 225 1.68 ± 189 1:38 ± 0:48 32 (12.5) 4.71 ± 2.11 3:08 ± 1:37
2 377 1.96 ± 2.75 1:46 ± 0:51 59 (13.5) 4.22 ± 2.35 2:57 ± 1:24
3 378 1.74 ± 1.74 1:42 ± 0:44 83 (18.0) 4.04 ± 2.04 2:45 ± 0:55
4 282 2.03 ± 3.99 1:43 ± 0:53 62 (18.0) 4.16 ± 2.05 3:02 ± 1:26
5 195 1.88 ± 2.16 1:43 ± 0:45 25 (11.4) 4.41 ± 1.67 2:56 ± 1:09
6 142 2.05 ± 2.55 1:53 ± 0:55 16 (10.1) 4.15 ± 2.78 3:47 ± 1:34
7 76 1.91 ± 2.18 1:46 ± 0:53 15 (16.5) 4.41 ± 2.69 2:58 ± 1:11
All 1675 1.89 ± 2.47 1:44 ± 0:50 292 (14.8) 4.30 ± 2.24 3:05 ± 1:19

Table 4. Statistical analysis (p values) comparing laparoscopic operative days 1 and 2 versus days 3 –7 [operation time/length of stay]

Day of operation 3 4 5 6 7

1 0.421/0.760 0.326/0.280 0.240/0.278 <0.001/0.046 0.036/0.130
2 0.250/0.190 0.396/0.758 0.335/0.623 0.027/0.581 1.000/0.740

Table 5. Statistical analysis (p values) comparing laparoscopic converted to open on operative days 1 and 2 versus days 3–7 [operation time/length
of stay]

Day of operation 3 4 5 6 7

1 0.323/0.334 0.826/0.383 0.556/0.513 0.067/0.277 0.606/0.547
2 0.387/.0682 0.753/0.884 0.936/0.575 <0.001/0.846 0.933/0.592
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lower than one would expect based on previous reports.
Most important, conversion rates were not influenced by
the timing of surgery.

We chose to use the day of admission as a reference
for time measurement instead of the first day of symp-
toms. Eldar and colleagues used the first day of symp-
toms as a reference and found higher conversion rates
(39%), but no increase in complication rates with delays
of more than 48 h, and this finding was supported by
others [5, 7, 18]. Onset of symptoms is a subjective
parameter, and therefore in many hospitals it is the day
of admission and the initiation of conservative treatment
that is the main guide to operative scheduling [2].

Other factors that may influence the need for con-
version to open surgery were identified, and most were
related to the severity of the disease and not to the day
of operation. Koperna and colleagues found higher
conversion rates related to higher WBC counts and the
presence of empyema of the gallbladder [12]. Age older
than 60 years, history of biliary disease, pericholecystic
collections seen on ultrasound, gallbladder wall thick-
ening greater than 5 mm, and male gender were also
identified as risk factors for conversion [7, 19]. In our
study, multiple regression analysis failed to show any
association between initial WBC or preoperative length
of stay and the need for conversion to an open proce-
dure. However, as in previous studies, age and male sex
were also risk factors for conversion in our study.

The lower conversion rate and the lack of statistical
difference among different days of surgery might be
explained by the large number of operations done in our
hospital in the acute phase of the disease, as well as by
the fact that many patients are operated on several days
after their admission. That variety in numbers and dif-
ferent disease stages might contribute to better experi-
ence and better results, especially the accumulation of
experience by the attending surgeons. That expertise
theory does not stand along with the fact that most of
these operations were done, as in most teaching hospi-
tals, by heterogeneous teams made up mainly of resi-
dents and fellows. Bender and colleagues suggested that
increased laparoscopic experience does not lead to im-
proved results with acute cholecystitis, because in their
study, better experience did not change the conversion
rates [1]. The assumption that the technical difficulty of
the procedure is reflected by its length was supported by
the fact that open cholecystectomies (laparoscopic con-
verted to open surgery) took more time to complete than
laparoscopic cholecystectomies. That difference re-
mained statistically significant at all times of operations
studied.

At our institution there is no ‘‘conservative treat-
ment policy’’ because all patients sick enough to warrant
admission are operated on for their disease prior to
discharge. There might be some bias toward patients
with fulminant or nonresponsive cholecystitis (failure to
improve with medical management), as they may tend to
be operated on sooner than others. Our policy, however,
is that the ideal timing of surgery for all patients
admitted to the hospital for acute cholecystitis is close to
or after 48 h, whether they are responding to medical
treatment or not. As with many large public teaching

hospitals, delays do occur due to administrative prob-
lems such as unavailability of an operating room.

Although a difference in operative time was found
between days 1 and 2 compared to day 6, the fact that it
was only an extra 10 min in the length of the procedure
(Table 2) makes this statistical finding clinically unim-
portant. Patients who were converted on day one post-
admission had a longer operative time and a longer
length of hospital stay. This might be explained by the
assumption that this group of patients represents the
sicker ones, but because no grading system is available
to classify patients with acute cholecystitis into severity
groups, we cannot prove that assumption.

The length of hospital stay was found to be longer in
the converted group than in the laparoscopic group, but
no statistical difference was found among the different
laparoscopic groups, except for those who were oper-
ated on post-admission day 6. That difference of an
extra 0.5 hospital day, although statistically significant,
represents little clinical relevance.

In our series major bile duct injuries occurring dur-
ing the laparoscopic procedure resemble those of other
elective cholecystectomy reports (0.3%) [13]. There is
insufficient power to analyze whether there is a differ-
ence in iatrogenic bile duct injuries.

The finding that the timing of LC and the natural
history of acute cholecystitis does not affect the con-
version rate, hospital stay, or complication rate does
contradict other studies, as noted previously. This may
be related in part to our policy that all patients are
operated on prior to discharge. Our successful operative
management of these patients at all times of their hos-
pital stay may reflect our comfort level using this policy
and the standardized approach to their treatment.
Clearly, institution-specific factors may be at play that
cannot be easily defined in this retrospective study. Our
patient management has not changed based on these
results, but we are better able to be confident that our
policy is safe and effective and better able to inform our
patients about the risks of the procedure, regardless of
its timing.

In conclusion, there is no optimal timing for lapa-
roscopic cholecystectomy in acute cholecystitis. The
chances that the procedure will be converted are related
to age and gender (male sex). Laparoscopic cholecys-
tectomy as a treatment for acute cholecystitis is safe and
carries the same risk for major bile duct injuries and
other iatrogenic complications as in elective cases.
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