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ABSTRACT

INTRODUCTION

It has been shown that a video-laparoscopic approach is
the preferred method for treatment of cholecystitis.
However, when we consider acute cholecystitis, many
questions must be answered. The aim of this study is to
compare video-laparoscopic and conventional surgery in
the management of acute cholecystitis.

Video-laparoscopic cholecystectomy (VLC), which is considered the gold standard for treating gallbladder lithiasis,
finds its greatest challenge in acute cholecystitis. VLC has
been quickly accepted due to the advantages it provides
in the following areas: return to physical activity and work
in 5 to 7 days;1-5 a reduced hospital stay;1-7 safety due to
magnified visualization of intraabdominal structures;2,5,6
low morbidity,1,5,7-15 reduced costs;4,16 less tissue trauma; a
better cosmetic effect; and less pain in the postoperative
period, which was observed in almost every published
series. For these reasons, many surgeons have adopted
this method without carrying out randomized studies. In
addition, patients have been stimulated by information
about the procedure provided by the media and have
begun to demand video-laparoscopic treatment.
Conventional surgery, in most cases in Brazil, has been
reserved for patients who are not covered by the Health
Security program.
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The applicability of the laparoscopic method has already
been demonstrated in the management of acute disease,17 but the general opinion is that a large number of
technical difficulties can be present that increase the
need for conversion to open surgery.18-21 Even today,
few studies are available that compare a laparoscopic
approach with the conventional method.22-27 This study
is aimed at comparing the laparoscopic approach with
conventional surgery for acute cholecystitis.

METHOD
From January 1992 to December 1996, 1182 cholecystectomies were carried out at the General Surgery Service of São
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The anatomicopathological diagnosis of acute cholecystitis
was confirmed in 155 (13.11%) of the patients. Two groups
were analyzed prospectively. Group I was formed by the
patients who underwent video-laparocholecystectomy
(VLC), and Group II comprised patients who underwent
open cholecystectomy (OC). The open surgery was performed in patients who were not entitled by their Health
Security Plan to undergo the laparoscopic method. We used
no other selection criteria.
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Open cholecystectomy was carried out with the “standard” technique, through a right subcostal incision, followed by the release of adhesions, dissection of the linking pedicle, sectioning of the cystic artery and cystic duct,
and cholecystectomy. If the anatomical dissection of the
pedicle was hard to perform, a “fundus first” technique
was used.
The VLC operations were performed by the same staff
surgeons, using a standard technique (the European
method), modified by Dr Enrico Croce, Italy’s pioneer of
this method.6 The pneumoperitoneum was established
through the closed technique, except when abdominal
distension was present. The abdominal cavity pressure
was maintained below 15 mm Hg. The first trocar (10
mm) was placed via the umbilicus, and the others were
placed at the epigastrium (5 mm) to the left of the round
ligament, the mesogastrium (10 mm) on a equidistant
point between the previously mentioned trocars and to
the left of the middle line, and the last trocar was inserted on the right (5 mm) parallel to the umbilicus. A 25
degree laparoscope was used. Dissection of the gallbladder pedicle elements was performed with the aid of blunt
dissectors and gauze. This was followed by isolation,
clipping, and sectioning of the cystic artery and duct.
Most of the time, a standard cholecystectomy was performed, except when anatomic difficulties arose in dissecting the pedicle, and then a “fundus fist” technique
was performed.
In all instances, intraoperative cholangiography was performed in patients with anatomical variations, and common bile duct dilatation without preoperative evidence of
stones in the common bile duct. When these signs were
found before the surgery, endoscopic retrograde cholangiopancreatography (ERCP) or cholangioresonancy (CA)
was performed to confirm and remove the stone.
All patients were operated upon within the first 72 hours
after admission; they were corrected for fluid and electrolyte imbalance, nausea, vomiting, and pain. A first-generation cephalosporin was used for antibiotic prophylaxis given before the induction of anesthesia. Antibiotic
therapy was used in selected cases.
We analyzed the following data: age, sex, previous surgery, surgical risk, signs and symptoms, laboratory evaluation, surgical time, morbidity, mortality, conversion to
open surgery, microbiological analysis of aspirated bile,
time of hospital stay, and use of drains.
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The statistical analysis was performed using the chisquare test, Fisher’s exact test, Student’s t test, and the
Kruskal-Wallis ANOVA test. The results were considered
significant with P < 0.05.

RESULTS
Both groups were predominantly female, with ages ranging from 12 to 90 years (Table 1).
Patients from both groups underwent other surgeries of
the upper abdomen, 1.77% (VLC) and 4.76% (OC).
Surgical risk was classified according to the criteria of the
American Society of Anesthesiology (Table 2).
Pain in the upper right quadrant, fever, and a palpable
gallbladder were the prevalent signs and symptoms, as
shown on Table 3.
The required laboratory exams, which included a leukogram, amylase, GOT (aspartate aminotransferase, serum),
GPT (alanine aminotransferase, serum), bilirubin, and AP
(alkaline phosphatase serum), revealed small nonsignifi-

Table 1.
Comparison between VLC vs open cholecystectomy
by sex and age.
Patients
Age
Sex
Male
Female

VLC
113
46.9

Open
42
52.4

NS

31 (27.4%)
82 (72.6%)

10 (23.8%)
32 (76.2%)

NS
NS

P

VLC=video-laparocholecystectomy.

Table 2.
Incidence of surgery of the upper abdomen and surgical risk.
Previous surgery
Upper abdominal surgery
ASA 1
ASA 2
ASA 3
ASA 4
ASA E

VLC
53 (46.9%)
2 (1.77%)
56 (49.6%)
37 (32.7%)
9 (7.96%)
1 (0.88%)
10 (8.85%)

Open
17 (40.48%)
2 (4.76%)
20 (47.6%)
14 (33.3%)
5 (11.5%)
0 (0%)
3 (7.14%)

P
NS
NS
NS
NS
NS
NS
NS

ASA=American Society of Anesthesiology; VLC=video-laparocholecystectomy.
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Table 4.
Comparison of laboratory exams
between VLC vs open cholecystectomy.

Table 3.
Frequency of the most common signs and symptoms.
VLC
Open
Pain URQ
68 (60.18%) 24 (57.14%)
Fever
16 (14.16%) 13 (30.95%)
Palpable gallbladder 13 (11.5%)
1 (2.38%)

P
NS
0.03
NS

URQ=upper right quadrant;
VLC=video-laparocholecystectomy.

Laboratory
Leuko > 10 000
Bilirubins > 1
GOT
GPT
Amylase

VLC

Open

P

52 (47.7%)
25 (22.9%)
19 (17.4%)
21 (19.3%)
10 (9.2%)

25 (61%)
17 (41.5%)
12 (29.3%)
12 (29.3%)
5 (12.2%)

NS
0.316
0.49
NS
NS

GOT=aspartate aminotransferase, serum; GPT=alanine aminotransferase, serum; VLC=video-laparocholecystectomy.

Table 5.
Comparison of culture findings between
VLC vs cholecystectomy.
Surgical time
Cholangiography

C
U
L
T
U
R
E
S

Acinetobacter sp.
Aerococcus
GRAM - Bacilli
Bifdo bacterium
Citrobacter sp.
Enterobacter sp.
Escherichia coli
Klebsiella
Proteus
S. epidermidis
Salmonella sp.
Serratia marcenses
Staphylococcus
GRAM + Bacilli
Cultures

Drainage

VLC
107.8 min

Open
99.3 min

P
0.411

9

6

0.247

1 (4.35%)
1 (4.35%)
1 (4.35%)
1 (4.35%)
5 (21.74%)
7 (30.43%)
1 (4.35%)
1 (4.35%)
1 (4.35%)
1 (4.35%)
1 (4.35%)
1 (4.35%)
1 (4.35%)
1 (4.35%)
25 (20.35%)

0
0
0
0
1 (4.35%)
0
2 (8.70%)
2 (8.70%)
0
1 (4.35%)
1 (4.35%)
0
0
0
7 (16.67%)

46

24

0.07

VLC= video-laparocholecystectomy.

cant variations when the two groups were compared
(Table 4).
The surgical time for VLC was equal to that of OC and
was considered nonsignificant. Cholangiography was
carried out in 7.96% of the VLC group compared with
14.28% of Group II (P = 0.247).

A bile culture, was positive in 20.3% in Group I and
16.67% in Group II. The most common pathogens are
listed in Table 5. Surgical drainage was used more in
Group I, but had no statistical significance (P = 0.074).
No intraoperative complications (lesion of the main bile
ducts, vascular or intestinal injury, or injury of the hepatic
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parenchyma) related to surgical technique occurred in
either group. The most frequent postoperative complication in Group I was atelectasis (4 cases), followed by respiratory tract infection (RTI), and bilirachia, with 2 cases
each. In Group II, the most common complication was
RTI, in 4 patients, followed by bilirachia (3 cases), and
atelectasis (2 cases). The incidence of complications was
greater in Group II (P = 0.006) (Table 6).
In 14 patients (12.4%) the need to convert to open surgery was due to the presence of adhesions in 5 cases and
difficulty in anatomical identification of the pedicle elements (Table 7).
The total mortality was 0.75% (1 case) in Group II due to
sepsis and multi-organs system failure (DMOS). The hospital stay was significantly longer in Group II with
P = 0.0003782 (Table 8).

DISCUSSION
The statistical analyses demonstrate that as far as the distribution for sex, age, signs and symptoms, laboratory
data, surgical risk, and previous surgeries is concerned,
the groups do not have significant differences and can be
matched, in spite of the fact that no previous randomiza
In 14 patients (12.4%) the need to convert to open surgery was due to the presence of adhesions in 5 cases and
difficulty in anatomical identification of the pedicle elements (Table 7).

Table 6.
Comparison of postoperative complications
between VLC vs cholecystectomy.
Postoperative complications VLC
Atelectasis
Bilirhachia
Respiratory
Infection
Subphrenic collection
Intracavity abscess
Wall abscess
Choledocholithiasis
Wall dehiscence
Total

Open

P

4 (3.53%)
2 (1.76%)

2 (4.76%)
3 (7.14%)

2 (1.76%)
1 (0.88%)
0
0
0
0

4 (9.52%)
0
1 (2.38%)
1 (2.38%)
1 (2.38%)
1 (2.38%)

NS
NS
Tract
0.04
NS
NS
NS
NS
NS

9 (100%)

VLC=video-laparocholecystectomy.
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13 (100%)

0.006

The total mortality was 0.75% (1 case) in Group II due to
sepsis and multi-organs system failure (DMOS). The hospital stay was significantly longer in Group II with
P = 0.0003782 (Table 8).

DISCUSSION
The statistical analyses demonstrate that as far as the distribution for sex, age, signs and symptoms, laboratory
data, surgical risk, and previous surgeries is concerned,
the groups do not have significant differences and can be
matched, in spite of the fact that no previous randomization has been performed. As for age and sex distribution, the data are compatible with reports in the literature.23-26
The signs and symptoms were analyzed with an emphasis on severity indicators. Leukocytosis was present in
55% of patients, a finding compatible with the analysis of
198 cases of acute cholecystitis reported by Grurber28 in
1996. Jaundice occurred in 21.9% of the patients.

Table 7.
Frequency of determining factors conversions.
Determining factors

Conversions

Adherences

5

Difficulty for anatomic identification

5

Cholecystoduodenal fistula

1

Cystic duct lesion

1

Choledocholithiasis

1

Gallbladder necrosis

1

Total

14

Table 8.
Comparison of mean hospital stay and mortality
between VLC vs cholecystectomy.

Hospital Discharge
Mortality

VLC

Open

P

3.67 days

6.28 days

0.0003782

0

1 (2.38%)

NS

VLC=video-laparocholecystectomy.
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A significantly greater fever (>38°C) in the open surgery
group was the only factor not matched in the comparative analysis, its total incidence being 18.7% versus 32%
found in the Grurber series.
As for the surgical risk, most patients (81.9%) were ASA
I and II.28 The ASA 3 and 4 patients were also operated
upon with video-laparoscopy. Several reports29-36 support the use of laparoscopy in the critically ill patient,
because the casual deleterious effect of pneumoperitoneum can be promptly corrected. Several authors have
reported on the use of laparoscopy for acute cholecystitis, independent of surgical risk,23,25 except in cases of
hemodynamic instability.
It is well known that laparotomy leads to the formation
of intracavity adhesions. The presence of upper abdominal surgery in 1.7% of the patients did not prevent performance of the laparoscopic method.
The surgical time was similar in both methods, which is
compatible with reports in the literature.23,26
The culture of aspirated bile was positive in 19.35% of all
patients. Farinon37 in 1993 reported that 29% of patients
with acute cholecystitis had positive cultures. E. coli and
Klebsiella were the most frequently found pathogens.
Surgical drainage was employed when dissection of the
hepatic bed was laborious (bleeding), a common occurrence with acute cholecystitis. Drainage was performed
to monitor potential postoperative bleeding and evaluate
postoperative bile secretion. Drainage was carried out
without incident in both groups (46.7%); reports in literature23,38 indicate that drainage is performed in 48 to
100% of cases.
Numerous studies39-43 either support or do not support44-48
the routine use of intraoperative cholangiography. In the
present study, selective cholangiography was carried out
in both groups (9.67% of the cases) when intraoperative
indications of choledocholithiasis was noted.
No intraoperative complications occurred that might be
inherent to the technique. Bickel24 in 1996 reported 1
case of injury of the bile ducts in each group in a total of
182 patients. Cox49 in 1993 reported 1 injury in 98
patients operated on with VLC, and Unger50 in 1994
reported 1 case in 270.

which was more common in Group II. The increased
incidence of atelectasis in open surgery of the upper
abdomen has already been widely reported. In VLC,
diaphragm compression caused by pneumoperitoneum
favors, in principle, the appearance of atelectasis.19,49,50
Coelho51 has demonstrated that ventilation dynamics is
best after VLC. This fact, together with the occurrence of
greater pain in the period following operation in group
II, may be factors that facilitate causing respiratory tract
infection in this group.
Bilirachia occurred in 2 patients in Group I and in 3
patients in Group II, without any statistical significance,
in a total of 3.22% of cases. This same index was reported by Cox49 in 1993. All patients were drained and
underwent conservation treatment.
A subphrenic collection took place in 1 VLC patient,
without systemic repercussions and was treated in the
conservative way. In Group II, 1 patient with intra-cavity
abscess was treated though image-guided drainage.
An abdominal wall infection and one total wall dehiscence took place in Group II patients. The low-wall
infection incidence with video-surgery has also been
largely documented.10,52-55
Hospital discharge was significantly earlier for group I,
according to other comparisons.24-26
Overall mortality was 0.64%. One patient from Group II
with severe sepsis evolved to DMOS and died. Mortality
in patients with acute cholecystitis and who were operated upon with VLC has varied from 0% to 4%.19,37,49,52-57

CONCLUSION
In spite of its being a nonrandomized study, patients in
our study (matched for sex, age, signs and symptoms
presenting on admission, laboratory data, and anesthetic
risk) who underwent laparoscopic cholecystectomy compared favorably with those who underwent the traditional open technique. The data presented in this study
demonstrate that a video-laparoscopic method can be
safely performed when acute cholecystitis is present,
resulting in low morbidity and mortality rates and shortened hospital stays.

The 3 postoperative complications in both groups could
be overlapping, except for the respiratory tract infection,
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