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Abstract
Background: Conversion to open cholecystectomy is still
required in some patients. The aim of this study was to
evaluate preoperative factors associated with conversion
to open cholecystectomy in elective cholecystectomy and
acute cholecystitis.
Methods: The records of 1,804 patients who underwent
cholecystectomy from May 1992 to January 2004 were
reviewed retrospectively. The demographics and preop-
erative data of patients who required conversion to
laparotomy were compared to those with successful
laparoscopic cholecystectomy.
Results: Conversion to open cholecystectomy was nee-
ded in 94 patients (5.2%),of which 44 (2.8%) had no
inflammation and 50 (18.4%) had acute inflammation of
the gallbladder. Male gender, age older than 60 years,
previous upper abdominal surgery, diabetes, and sever-
ity of inflammation were all significantly correlated with
an increased conversion rate to laparotomy. Also, the
conversion from laparoscopic to open cholecystectomy
in acute cholecystitis patients was associated with
greater white blood cell count, fever, elevated total bil-
irubin, aspartate transaminase, and alanine transami-
nase levels, and the various types of inflammation.
Conclusions: None of these risk factors were contrain-
dications to laparoscopic cholecystectomy. This may
help predict the difficulty of the procedure and permit
the surgeon to better inform patients about the risk of
conversion from laparoscopic to open cholecystectomy.
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Laparoscopic cholecystectomy (LC) has become the
treatment of choice for gallstones [24]. However, tech-
nical difficulties can make the conversion to open cho-

lecystectomy inevitable, the consequences of which may
overshadow all advantages of the laparoscopic proce-
dure, making this approach unsafe, uneconomical and
inefficient. Determining variables associated with the
risk of conversion would be useful for evaluating pa-
tients preoperatively, thus avoiding wasteful laparo-
scopic attempts by proceeding directly to an open
operation. Unfortunately, the reported factors indicat-
ing a risk for conversion from laparoscopic to open
cholecystectomy have been inconsistent.

The aim of this study was to define predictive factors
of conversion in unselected patients who had undergone
an LC in elective and acute cases.

Materials and methods

We analyzed the data of 1,804 consecutive patients who underwent LC
between May 1992 and January 2004 in the Second Department of
Surgery at Alexandroupolis University Hospital. The clinical presen-
tations were symptomatic cholelithiasis in 1,510 patients, acute cho-
lecystitis in 272, and gallbladder polyps in 22. The clinical diagnosis of
acute cholecystitis was based on the presence of right upper quadrant
pain, fever, elevated white blood cell count (WBC >9,000/cc), signs of
inflammation on ultrasound, and operative findings. The diagnosis of
empyema or hydrops of the gallbladder was based on the presence of
pus or mucus in the gallbladder when aspirated laparoscopically. The
severity of acute cholecystitis was then classified as acute edematous
cholecystitis, hydrops, or suppurative cholecystitis. All the resected
specimens were examined histopathologically, which revealed corre-
lations between clinical diagnosis and histopathology of 83% for acute
cholecystitis and 78.4% for empyema. In the elective group, all gall-
bladders showed features of chronic cholecystitis.

Data included gender, age, history of acute cholecystitis or pan-
creatitis, previous abdominal surgery, fever, body mass index (BMI),
and concomitant disease (ischemic heart disease, diabetes mellitus, or
hypertension). Fever was defined as a temperature of at least 37.5�C.
Preoperative laboratory analysis included WBC count, and total serum
bilirubin, aspartate transaminase, and alanine transaminase levels,
WBC counts were dichotomized at 9,000/ml.

Patients were categorized by age as <40, 40–60, and >60 years.
We also divided previous abdominal surgery into upper and lower
abdominal surgery. BMI values were grouped as £24.9, 25.0–29.9,
and ‡30 kg/m2

The LC was performed using a standard four-puncture technique
in all patients. Pneumoperitoneum was created using a Veress needleCorrespondence to: A. Polychronidis
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except in a few patients who had previously undergone a midline
incision and in those with suspected adhesions, in whom it was created
using the Hasson technique. Intraoperative cholangiography was also
performed selectively in patients with uncertain anatomy, suspicion of
stone at the common bile duct, or common bile duct injury.

Statistical analysis

Statistical analysis was performed using the Statistical Package for the
Social Sciences, version 11.0 (SPSS, Chicago, IL, USA). Categorical
variables are expressed as frequencies (and percentage), and continu-
ous variables are expressed as the mean ± standard deviation. The
chi-square test was used to evaluate potential associations between
categorical variables, whereas odds ratios (ORs) and 95% confidence
intervals (CIs) were calculated using simple logistic regression analysis.
A multivariate stepwise logistic regression model was constructed to
explore the independent effect of variables that showed a significant
influence on conversion by univariate analysis. The patient�s gender,
age, severity of inflammation, diabetes, and history of previous upper
or lower abdominal surgery were included as independent variables.
All tests were two tailed, and statistical significance was defined as
p <0.05.

Results

A total of 1,804 patients underwent LC between May
1992 and January 2004 [1,379 females (76.4%) and 425
males (23.6%)]. The age of the patients was
52.66 ± 14.66 years (range, 15–87); females were aged
51.45 ± 14.81 years (range, 16–87), whereas males were
aged 56.60 ± 13.55 years (range, 15–86).

Conversion to open surgery occurred in 94 patients
(5.2%), of which 44 (2.8%) had no inflammation and 50
(18.41%) had acute inflammation of the gallbladder. The
reasons for conversion to open cholecystectomy are
summarized in Table 1. The most common reason for
conversion was the inability to define the anatomy in
Calot�s triangle (n = 70); 24 (1.5 %) of these cases had
no inflammation and 46 (16.9%) had an inflamed gall-
bladder. The other cases of conversion (n = 24) in-
volved bleeding from cystic artery (n = 3), common bile
duct injury (n = 2), cancer of the gallbladder (n = l),
polyps of the gallbladder (n = l), cholecystoduodenal
fistula (n = 6), spilled stone (n=2), and inadequately
created pneumoperitoneum (n = 9). There were no
cases of injury to major vessels or death.

The various preoperative characteristics correlating
with conversion are shown in Table 2. Significant pre-
dictors of conversion based on univariate analysis were

male gender (p = 0.027), higher age (p = 0.001), dia-
betes (p < 0.001), previous upper abdominal surgery
(p< 0.001), and severity of inflammation. There was no
relationship between the likelihood of conversion and
BMI (p = 0.913), cardiovascular disease (p = 0.404),
hypertension (p = 0.992), or history of acute cholecys-
titis or pancreatitis (p = 0.407).

Multivariate analysis with a multiple logistic
regression model showed that the significantly inde-
pendent predictive factors for conversion were increased
age, severity of inflammation, and previous upper
abdominal surgery (Table 3). Predictors of conversion
to open cholecystectomy were age >60 years (OR, 4.74;
95% CI, 2.08–0.67; P < 0.001), severity of inflammation
(OR, 7.07;95% CI, 4.49–11.14; p < 0.001), and previous
upper abdominal surgery (OR, 3.36;95% CI, 1.49–7.57;
P = 0.003).

The same analysis restricted to the patients with in-
flamed gallbladder showed that the following factors
were predictive of conversion to open cholecystectomy:
male gender (p = 0.016), increasing age (p = 0.035),
elevated WBC count (p = 0.041), fever (p < 0.001),
total bilirubin >1.2 mg/dl (p = 0.033), aspartate
transaminase >60 U/L (p < 0.001), alanine transami-
nase >60 U/L (p = 0.002), degree of inflammation
(p = 0.048), history of diabetes (p < 0.001), and pre-
vious upper abdominal surgery (p = 0.027) (Table 4).

Multivariate analysis with a multiple logistic
regression model showed that the significantly inde-
pendent predictive factors for conversion in patients
with inflamed gallbladder were male gender
(p = 0.047), increased age (p = 0.039), severity of
inflammation (p = 0.0048), fever (p = 0.009), and ele-
vated WBC count (p = 0.035).

Discussion

Laparoscopic cholecystectomy (LC) is accepted as the
gold standard treatment for symptomatic cholelithiasis
[4, 24], shown to have a lower morbidity, a less painful
postoperative, course a shorter hospital stay, earlier
recovery, quicker resumption of normal activities, and
improved cosmesis compared to open cholecystectomy
[6, 15, 25]. More recently, LC has gained acceptance as
the surgical treatment for acute cholecystitis [13, 16, 17,
19, 26]. However, the risk of conversion to open chole-
cystectomy is always present.

The acceptable conversion rate in patients who un-
dergo an elective LC is 3–5% [2, 5], and that for acute
cholecystitis is 6–35% [14, 20]. In our study, the con-
version rate was 2.9% for elective LC and 18.4% for
acute cholecystitis. We do not consider conversion as
failure but rather as a prudent and purposeful alteration
of the operative plan due to anatomic problems that
avoids further complications.

Patients treated successfully by the laparoscopic
approach were younger than 60 years, irrespective of
whether they presented with uncomplicated cholecysto-
lithiasis or with acute cholecystitis. Increased age has
been consistently noted in the literature as a preopera-

Table 1. Reasons for conversion to open cholecystectomy

Reason No. of patients %

Inability to create pneumoperitoneum 9 0.5
CBD injury 2 0.11
Cancer of the gallbladder 1 0.05
Polyps of the gallbladder 1 0.05
Hemorrhage 3 0.16
Spilled stone 2 0.11
Choledochoduodenal fistula 6 0.33
Inadequate visualization of structures 70 3.88
Total 94 5.2

CBD, common bile duct
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tive risk factor for conversion, [9, 22], perhaps due to a
longer history of gallstones and increased number of
cholecystitis attacks [9, 18, 22]. Several authors claim
that being male does not affect the conversion rate [9,
23], whereas others (including us) have found such a
correlation. The underlying reason is unclear but it may
be attributable to men being less likely than women to
seek medical attention [3, 27].

Diabetes and previous upper abdominal surgery also
affected the conversion rate. Previous abdominal sur-
gery was a factor predicting the necessity for conversion
from laparoscopic to open cholecystectomy, but the
majority of adhesions from prior abdominal surgery do

not alter the anatomy of the abdominal right upper
quadrant so it does not negatively impact the likelihood
of a successful LC. However, previous upper abdominal
surgery is associated with an increased need for adhes-
iolysis, a higher open conversion rate, and a prolonged
operating time. Diabetes mellitus was associated with
increased conversion rates in our study, whereas others
have not reported such correlation, [1, 12, 22]. Such a
relationship is perhaps due to the presence of acute
inflammation or changes in the wall from microvascular
diseases.

Obesity, especially morbid obesity, is reported as a
risk hazard factor in conversion to open cholecystec-

Table 2. Conversion rates according to demographics and preoperative data in 1,804 patients who underwent laparoscopic cholecystectomy

Conversion

Factors No. of patients (%) Odds ratio (95% CI) p value

Sex 0.027
Female 63 (4.6) 1
Male 31 (7.3) 1.64 (1.05–2.56)

Age (yr) 0.001
£ 40 7 (1.6) 1
41–60 29 (3.8) 2.35 (1.02–5.41)
‡ 61 58 (9.4) 6.22 (2.82–13.76)

Body mass index
£ 24.9 21 (4.9) 1
25.0–29.9 50 (5.4) 1.12 (0.66–1.8)
‡ 30.0 23 (5.1) 1.05 (0.57–1.93)

Presence of inflammation <0.001
No 44 (2.9) 1
Yes 50 (18.4) 7.62 (4.96–11.70)

Cardiovascular disease 0.404
No 93 (5.3) 1
Yes 1 (2.4) 0.44 (0.06–3.22)

Hypertension 0.992
No 86 (5.2) 1
Yes 8 (5.2) 1.00 (0.48–2.11) <0.001

Diabetes <0.001
No 62 (3.8) 1
Yes 32 (18.0) 5.53 (3.51–8.72)

Previous abdominal surgery <0.001
No 73 (5.6) 1
Lower abdominal 12 (2.7) 0.48 (0.26–0.88)
Upper abdominal 9 (14.5) 2.86 (1.36–6.03)

History of hospitalization 0.407
No 81 (5.0) 1
Acute cholecystitis 11 (7.5) 1.52 (0.79–2.93)
Acute pancreatitis 2 (3.9) 0.77 (0.18–3.22)

Table 3. Multivariate logistic regression of conversion risk factors of total patients who underwent laparoscopic cholecystectomy

Coeffient Standard error Odds ratio (95% CI) p value

Constant )4.584 0.42 — <0.001
Age (yr) <0.001
£ 40 0 1
41–60 0.862 0.462 2.37 (0.96–5.86) 0.62
‡61 1.746 443 5.73 (2.40–13.67) <0.001

Presence of inflammation <0.001
No 0 1
Yes 1.956 0.232 7.07 (4.469–11.14) <0.001

Previous abdominal surgery
No 0 1
Lower )0.703 0.319 0.50 (0.27–0.92) 0.027
Upper 1.348 0.436 3.85 (1.64–9.04) 0.002
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tomy [9, 11]. We did not corroborate this finding, al-
though obesity was one of the factors affecting the
operating time required for gallbladder dissection.

LC in acute cholecystitis is safe and feasibility as
reported in numerous publications [7, 8, 10, 21]. The
high rates of conversion from laparoscopic to open
cholecystectomy for acute cholecystitis result from the
technical difficulty of managing severe inflammatory
adhesions around the acutely inflamed gallbladder,
making dissection of Calot�s triangle and recognition of
the anatomy more hazardous. In our series, the overall
conversion rate was 18.4% for acute cholecystitis and
was an independent predictor of conversion. The con-
version rates according to pathology were 14.0% for
acute cholecystitis, 15.5% for hydrops (mucocele), and

25.8% for empyema of the gallbladder, suggesting that
the conversion rate varies with the form of acute cho-
lecystitis.

In our study, we also found that the conversion rates
in patients with acute inflammation of the gallbladder
were associated with fever and laboratory data. Specif-
ically, a temperature of >37.5�C increased the likeli-
hood of conversion 10-fold, a WBC count >9000/ml
and total bilirubin >1.2 mg/dl doubled it, and aspartate
transaminase and alanine transaminase levels of >60 U/
L tripled it. Factors independently associated with
conversion when LC was attempted for acute cholecys-
titis include male patients, age older than, 60 years, in-
creased WBC count (>9,000/ml), severity of
inflammation, and temperature higher than 37.5�C.

Table 4. Conversion rates according to demographics and preoperative data for patients with acute cholecystitis

Conversion

No. of patients % Odds ratio (95% CI) p value

Sex 0.016
Female (n = 186) 27 (14.5) 1
Male (n = 86) 23 (26.7) 2.15 (1.16–4.00)

Age (yr) 0.035
£ 40 (n = 44) 5 (11.4) 1
41–60 (n = 109) 15 (13.8) 1.25 (0.44–3.51)
‡61 (n = 119) 30 (25.2) 2.63 (1.01–7.04)

Body mass index 0.670
£ 24.9 (n = 62) 9 (14.5) 1
25–29.9 (n = 133) 26 (19.5) 0.43 (0.64–3.2l)
‡30 (n = 77) 15 (19.5) 1.43 (0.59–3.44)

Severity of inflammation 0.048
Acute cholecystitis (n = 121) 17 (14.0) 1
Hydrops (n = 58) 9 (15.5) 1.17 (0.50–76)
Empyema (n = 93) 24 (25.8) 2.13 (1.08–4.21)

Cardiovascular disease 0.084
No (n = 265) 47 (17.7) 1
Yes (n = 7) 3 (42.9) 3.56 (0.86–14.67)

Hypertension 0.192
No (n = 251) 44 (17.5) 1
Yes (n = 21) 6 (28.6) 1.93 (0.73–5.07)
Diabetes <0.001
No (n = 210) 20 (9.5) 1
Yes (n = 62) 30 (48.4) 8.91 (4.55–17.42)

Previous abdominal surgery 0.027
No (n = 196) 42 (21.4) 1
Lower abdominal (n = 65) 5 (7.6) 0.30 (0.11–0.80)
Upper abdominal (n = 9) 3 (30.0) 1.57 (0.39–6.34)

History of hospitalization 0.438
No (n = 194) 39 (20.1) 1
Acute cholecystitis (n = 66) 10 (15.2) 0.71 (0.33–1.52)
Acute pancreatitis (n = 12) 1 (8.3) 0.36 (0.05–2.88)

Fever <0.001
£ 37.5�C (n = 132) 6 (4.5) 1
>37.5�C (n = 140) 47 (31.4) 9.63 (4.03–22.97)

WBC count 0.041
£ 9.000 (n = 69) 7 (10.1) 1
>9.000 (n = 203) 43 (21.2) 2.38 (1.04–5.6)

Total bilirubin 0.033
£ 1.2 (n = 107) 13 (12.1) 1
> 1.2 (n = 165) 37 (22.4) 2.09 (1.06–4.11)

SGOT <0.001
£ 60 (n = 208) 28 (13.5) 1
>60 (n = 64) 22 (34.4) 3.37 (1.77–6.41)

SGPT 0.002
£ 60 (n = 195) 27 (13.8) 1
> 60 (n = 77) 23 (29.9) 2.65 (1.42–4.96)

SGOT, aspartate transaminase, SGPT, alanine, transaminase, WBC, white blood cell
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In conclusion, none of the risk factors assessed are
contraindications, to LC, but they may help to predict
the difficulty of the procedure. This would permit the
surgeon to better inform patients about the risk of
conversion from laparoscopic to open cholecystectomy.
The decision about when to convert to open cholecys-
tectomy is made by the surgeon during the course of the
procedure on an individual and often subjective basis
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