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CHAPTER 3

Outcome of laparoscopic cholecystectomy conversion:
Is the surgeon’s selection needed?
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Chapter 3

Abstract
Background: Risk factors for conversion in cholecystectomy may be of clinical value.
This study aimed to investigate whether a set of risk factors, including the surgeon’s
specialization, can be used for the development of a preoperative strategy to optimize
conversion outcome.
Methods: The data for all patients who underwent laparoscopic cholecystectomy at a
single institution between January 2004 and December 2008 were retrospectively
reviewed. Factors predictive for conversion were identified, and a preoperative strategy
model was deduced.
Results: Of the 1,126 patients analyzed, 106 (9%) under- went laparoscopic cholecystectomy in an emergency set- ting. Delayed surgery was performed for 63 (46%) of 138
patients (12%) with acute cholecystitis. Preoperative endoscopic retrograde cholangiography was achieved for 161 of the patients (14%).
Risk factors predictive of con version (for 65 patients) were male gender (odds ratio
(OR), 2.3; 95% confidence interval CI), 1.3–3.9; p = 0.004), age older than 65 years (OR,
2.6;95% CI, 1.4–4.8; p = 0.002), body mass index (BMI) exceeding 25 kg/m2 (OR, 3.4; 95%
CI, 1.7–7.1; p < 0.001), history of complicated biliary disease (HCBD) (OR, 5.6; 95% CI,
3.2–9.8; p = < 0.001), and surgery by a non-gastrointestinal (non-GI) surgeon (OR, 4.9;
95% CI, 2.2–10.6; p< 0.001).
The conversion rate for patients with a history of no complications who had two or
more risk factors (gender, age, BMI >25) and for patients with a HCBD who had one or
more risk factors was significantly higher if the surgery was performed by non-GI rather
than GI surgeons.
Conclusion: Male gender, age older than 65 years, BMI exceeding 25 kg/m2, HCBD, and
surgery by a non-GI surgeon are predictive for conversion. A pre-operative triage for
surgeon selection based on risk factors and a HCBD is proposed to optimize conversion
outcome.

Outcome of laparoscopic cholecystectomy conversion

Laparoscopic cholecystectomy (LC) is regarded as the gold standard for the treatment
of symptomatic gallstone disease in the elective setting. Due to quicker recovery, fewer
workday leaves, and a shorter total hospital stay LC is preferred over an open procedure
[17, 22]. Findings have shown LC to be as safe as open surgery, without a significant
difference in terms of bile duct injury, mortality, complication rate, and operation time.
When a cholecystectomy is perceived to be technically difficult due to fibrosis of the
hepatoduodenal ligament or an unclear anatomy because of adhesions in Callot’s triangle, it is of utmost importance that conversion to an open procedure be done without
a threshold to minimize the risks of common bile duct injury. It is important not to strive
at all costs for a laparoscopic ending of the procedure.
For various reasons, conversion is needed for in 2–15% of patients undergoing LC
[12, 25, 27]. The following patient and non-patient factors have inconsistently been
suggested as enlarging the risk for conversion: gender, age, body mass index (BMI),
previous abdominal surgery, previous endoscopic retrograde cholangiography (ERC),
acute cholecystitis, and equipment failure [2, 3, 12, 20, 30]. Surgeon experience and case
load have been reported, but surgeon specialization has not been a well-studied topic
to date [3, 6, 11, 21, 28, 29].
Until currently, both general surgeons and gastrointestinal (GI) surgeons have used LC
as part of their practice. Considering that the laparoscopic surgery expertise of GI surgeons has improved over the years, it is expected that conversion rates will drop when
LCs are placed under the strict care of laparoscopic GI surgeons. Because several authors
have reported higher morbidity rates and longer recovery times after conversion, such a
policy probably will contribute to a reduction in health care costs [1, 4, 5, 33]. This policy,
however, will have important logistic implications for daily practice. Instead of assigning
all LCs to a specialized surgeon, a transparent triage based on risk factors for conversion
would be more appropriate.
This study aimed to establish a transparent triage based on the risk factors for
conversion from LC to open cholecystectomy (OC), incorporating the role of surgeon
specialization.

Materials and methods
We retrospectively collected data of patients treated by laparoscopy for symptomatic
cholelithiasis at our hospital between January 2004 and December 2008. Patients who
underwent primary OC were excluded from the study.
Patient variables were deduced from demographic data, admission and discharge
notes, blood results, radiology reports, and operation reports. The data recorded were
age, gender, American Society of Anesthesiology (ASA) classification, BMI, a previous
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ERC, acute cholecystitis, and an elective or emergency setting for the surgical procedure. Operative notes were studied for perioperative complications and conversion.
Postoperative local and systemic complications were collected from readmission and
dis- charge notes, blood results, radiology reports, and operation reports. These data
were checked with our hospital complication registration system.
The type of postoperative complication was categorized as minor or major. Minor
complications were defined as complications that had little impact on patients’ recovery
and thus no lasting disability as a result, necessitating only bedside procedures and not
significantly extending hospital stay.
Potential risk factors for a difficult cholecystectomy and thus a risk for conversion of
LC to an open procedure were defined before data deduction. Risk factors were scored
based on a history of complicated biliary disease (HCBD) including emergency surgery,
acute cholecystitis, and preoperative ERC. Patient characteristics scored as having potential for a higher conversion rate (based on recent literature) were male gender, age
exceeding 65 years, ASA classification of 3 or 4, and a BMI higher than 25 kg/m2. The
influence of the performing surgeon on the outcome was of interest, as reflected by the
label ‘‘non-GI surgeon’’ or ‘‘GI surgeon.’’ A GI surgeon is a general surgeon who has had
2 extra years of training in GI and laparoscopic procedures. His or her daily practice is
predominantly GI orientated and includes more than 20 complex laparoscopic GI procedures per year, in contrast to surgeons with a vascular, oncologic, or trauma orientation
who experience laparoscopic surgery during their 6 years of residency. Differences in
outcome between GI and non-GI surgeons were analyzed.
Patients with biliary colic were put on a waiting list after ultrasound confirmation
at the outpatient clinic. The waiting time for elective cholecystectomy varied from 2
weeks to 4 months depending on the available resources. Patients with persistent biliary
colic despite pain medication were admitted and underwent surgery in an emergency
setting. In cases of acute cholecystitis, surgery was performed in the acute setting, or
treatment was conservative followed by delayed surgery. This decision was dictated by
the time that had elapsed since the onset of symptoms and the surgeon’s preference.
Acute cholecystitis was defined as right upper abdominal pain associated with tenderness at palpation (Murphy’s sign), fever, and elevated serum infection parameters with
or without ultrasonographic evidence of acute inflammation. The timing of LC after ERC
was dictated by merely logistic reasons.
Risk factors predictive for conversion were used to assess differences in outcome
between GI and non-GI surgeons. A selection stratification was deduced based on
conversion rates.

Outcome of laparoscopic cholecystectomy conversion
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Statistical analysis
Statistical analyses were performed using the SPSS 17.0 software package for Windows
(SPSS Inc., Arlington, VA, USA). Categorical data were compared using v2 or Fisher’s
exact test. Continuous data were compared using the Mann–Whitney U test. A p value <
0.05 was considered statistically significant.
We performed univariate logistic regression analyses to detect the factors significantly
associated with conversion to an open procedure (i.e., the predictors of conversion).
Using these variables we then constructed a multivariate logistic regression model to
predict conversion. We checked the calibration of the logistic model using the Hosmer–
Lemeshow test.

Results

3

The 1,126 patients who underwent LC for choledochocystolitiasis comprised 786 women
(70%) and 340 men (30%) with a mean age of 49 years [interquartile range (IQR), 38–60
years]. The 24 patients who underwent a primary OC during this period were excluded
from the study.
The indications for surgery were symptomatic cholelithiasis for 834 patients (74%),
acute cholecystitis for 138 patients (12%), and suspected choledocholithiasis after ERC
for 161 patients (14%). The patient characteristics and baseline data are listed in Table 1.

Table 1. Patient characteristics and surgeon specialization
Total (n = 1,126)

GI (n = 390)

Non-GI (n = 736)

p value

Age: years

49 (38–60)

49 (39–62)

49 (37–59)

0.15

Males

340 (30)

128 (33)

212 (29)

0.16

BMI

a

27 (24–30)

26 (24–31)

27 (24–30)

0.54

ASA 3 (vs. 1 of 2)b

45 (4)

22 (6)

23 (3)

0.045

Complicated gallbladder historyc

292 (26)

106 (27)

189 (25)

0.49

Pre-ERCP

161 (14)

66 (17)

95(13)

Emergency setting

106 (9.4)

27 (7)

79 (11)

Acute cholecystitis

138 (12)

42 (11)

96 (13)

GI gastrointestinal, BMI body mass index, ASA American Society of Anesthesiology, ERCP endoscopic retrograde cholangiopancreatography All variables are expressed as median [interquartile range (IQR), 25–75%]
or as number (%)
a
Missing values for 25 non-GI and 8 GI patients
b
Missing values for 23 non-GI and 7 GI patients
c
Complicated gallbladder history for patients treated in an emergency setting with acute cholecystitis or
after ERCP for suspected choledocholithiasis
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The LC took place in an elective setting for 1,020 patients (91%), whereas emergency
surgery was performed for 106 patients (9%), 31 (29%) of whom had emergency surgery
because of persistent pain without any sign of acute cholecystitis. The diagnosis for 138
patients was acute cholecystitis. For 63 of the patients with acute cholecystitis (46%), the
surgery took place in a delayed setting. The demographic data did not differ between
the GI and non-GI surgeons. Non-GI surgeons were responsible for 65% of all LCs.
The overall conversion rate was 6%. Of the 65 patients involved, 49 had elective and 16
had emergency procedures. Adhesions in the gallbladder region and unclear anatomy of
Callot’s triangle were the most frequent (72%) causes for conversion (Table 2). Bleeding
(11%), porcelain gallbladder (5%), and cystic duct lesion (1.5%) were additional reasons.
Other reasons (10%) comprised fistula with the colon (1.5%), adiposities (3%), and miscellaneous conditions (6%). Non-GI surgeons had significantly higher conversion rates
than GI surgeons, whereas the complication rates were comparable.
Table 2. Outcome according to surgeon specialization
GI surgeon

Non-GI surgeon

n (%)

n (%)

9 (2)

56 (8)

Anatomy/adhesions

3

43

Bleeding

2

5

Cystic duct lesion

–

1

Porcelain gallbladder

1

2

Others

3

5

Conversion

Complication

36 (9)

47 (6)

Minor

13 (3)

16 (2)

Major

23 (6)

31 (4)

p value
<0.001

0.08

GI gastrointestinal

A total of 102 postoperative complications occurred for 83 patients. For 29 patients,
the complications were minor (16 cases of wound infection, 4 cases of local hematoma,
4 urogenital disorders, and 5 miscellaneous conditions), and 54 patients had major
complications (21 cases of gall leakage, 9 cases of intraabdominal abscess, 7 cases of
intraabdominal bleeding, 4 cases of digestive tract perforation, 6 cases of pulmonary
and cardiac complications, and 7 miscellaneous conditions).
The risk factors significantly associated with conversion of LC are shown in Table 3.
Men older than 65 years and those with an elevated BMI are at risk. A HCBD (emergency
surgery, acute cholecystitis, previous endoscopic retrograde cholangiopancreatography
[ERCP] for suspected choledocholithiasis) and type of surgeon are associated with con-

Outcome of laparoscopic cholecystectomy conversion

55

Table 3. Uni‑ and multivariable analyses of risk factors for conversion
Variables

Univariable

Value

OR

95% CI

Multivariable

Male

2.1

Age >65 years

3.3

BMI > 25 kg/m²

p value

OR

95% CI

p value

(1.3–3.4)

0.005

2.3

(1.3–3.9)

(1.9–5.7)

<0.001

2.6

(1.4–4.8)

0.002

3.0

(1.5–6.0)

0.002

3.4

(1.7–7.0)

< 0.001

0.004

ASA (1 - 2 vs. 3)

1.7

(0.59–4.9)

0.326

HCBD

5.5

(3.3–9.3)

< 0.001

5.6

(3.2–9.8)

< 0.001

Non-GI surgeon

3.5

(1.7–7.1)

0.001

4.9

(2.2–10.6)

0.001

OR odds ratio, CI confidence interval, BMI body mass index, ASA American Society of Anesthesiology, GI
gastrointestinal, HCBD history of complicated biliary disease

version. The Hosmer–Lemeshow test showed that calibration was good for this model
(p = 0.251).
In the multivariate analysis, gender, age of 65 years or older, BMI exceeding 25 kg/m2,
HCBD, and surgery by a non-GI surgeon all were independent predictors for con- version. When predictive risk factors were used to compare the risk for conversion between
non-GI and GI surgeons, a significantly lower risk was seen for patients with two or more
risk factors and no history of complicated disease undergoing surgery by a GI surgeon
than for patients with one or more risk factors and a history of complicated dis- ease
(Fig. 1). If triage, as proposed in Fig. 2, had been implemented for our patient population,
39% would have been placed under the care of a specialized surgeon. We expect that
this triage would result in a conversion rate of 2.09% (95% CI, 0.90–3.58%) based on the
percentages of conversion that could be avoided and the corresponding confidence intervals of the proportions in Fig. 1. The current conversion rate in Fig. 1 is 5.8% (65/1,126;
95% CI, 4.4–7.13%).

Discussion
We found that surgeon specialization is an independent predictive factor for conversion. Surgeons with a special interest and training in more complex GI procedures
have a significantly lower conversion rate. Furthermore, our data show that a difficult
cholecystectomy can be predicted based on patient characteristics (gender, age, body
weight) and a HCBD (emergency surgery, acute cholecystitis, and preoperative ERCP for
suspected choledocholithiais). Using these data, we found that a GI-specialized surgeon
had a significantly better conversion outcome for patients with two or more risk factors
in uncomplicated disease and one or more risk factors in complicated disease.
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Fig. 1 Conversion by gastrointestinal (GI) and non-GI surgeons based on patient risk factors in complicated
and uncomplicated gallbladder disease.
Complicated history

Uncomplicated history
GI
Non GI
30

30

25

25

20

20

Conversion (%)

Conversion (%)

56

15

10

15

10

5

5

0

0
no risk factors
1/62

2/136

1 riskfactor

2 or 3 riskfactors

1/146 3/290

0/76 17/124

no risk factors
0/22

1 riskfactor

2/35

GI surgeon
Non GI surgeon

2-3 risks
n=200

2/208 (1.0%)
5/426 (1.2%)

GI surgeon
Non GI surgeon

0/76 (0%)
17/124 (13.7%)

p=1.00

4/38 16/57

Riskfactors

Riskfactors
0-1 risk
n=634

2 or 3 riskfactors

3/46 16/94

p=0.001

0 risk
n=57

1-3 risks
n=235

0/22 (0%)
2/35 (5.7%)

7/84 (8.3%)
32/151 (21.2%)

p=0.52

p=0.011

Fig. 2 Triage for patient and surgeon selection in the treatment of cholecystolithiasis to improve conversion
outcome based on the studied population
LC
n=1126

Complicated
history **

Uncomplicated
history *

n=292

n=834

0 or 1 riskfactor
n=634

Non GI-surgeon

2-3 riskfactors

≥ riskfactors

n=200

n=235

GI-surgeon
n=435 (39%)

0 riskfactor
n=57

Non GI-surgeon
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The conversion rate for 6% in our population was well within the range reported in the
literature (range, 2–15%) [2, 3, 12, 17, 20, 22, 25, 27, 30]. Our conversion rates, however,
could be further improved to the level of highly specialized centres through patient and
surgeon selection, as proposed by our triage. The health care burden for specialized
surgeons with such a triage would not increase significantly because only 37% of our
patient population would need specialized care. For the majority of the gallbladder
patients, the general surgeon would be able to participate on an everyday basis in
laparoscopic cholecystectomies.
Efforts to reduce conversion rates by better preoperative patient and surgeon selection are important because findings have shown that conversion leads to a longer
hospital stay, a longer operating time, and more complications than experienced by
non-conversion patients [5, 12, 17, 23, 33]. For pulmonary-compromised patients, an
important benefit is seen in pulmonary postoperative function, with reduced morbidity if laparoscopy is not converted [18, 19]. Less need for a conversion will lead to less
morbidity and a shorter recovery time, thus contributing to a reduction in health care
cost. [1, 4, 5, 33].
An LC can be unpredictably difficult because of fibrosis and adhesions involving the
gallbladder and hepatoduodenal ligament. In case of a difficult cholecystectomy, it is
of utmost importance that the surgeon feels no reluctance for conversion to an open
procedure to minimize the risk of damage to the biliary tract [21, 27, 33]. As shown by
our complication rates for GI and non-GI surgeons, this can be achieved without compromising complication rates. The GI- specialized surgeon achieved an LC significantly
more often, especially in complicated cases. The minor and major complication rates did
not differ from those of the non-GI surgeon who found conversion to an open procedure
a safer solution to adhesions in the hepatoduaodenal ligament.
Risk factors for a difficult cholecystectomy in symptomatic gallbladder disease or
acute cholecystitis have been studied extensively [2, 3, 8, 10, 12, 13, 16, 20, 26, 30]. The
reason why an association is found between male gender and an increased risk for conversion has been questioned [25, 31, 34]. Some have suggested that gallbladder disease
in the male is a different entity. Others believe that males have a greater incidence of
gallbladder and biliary tree anatomic difficulties.
Geriatric patients have been found to have a greater chance for severely inflamed or
scarred gallbladder. The findings show a 12% higher perioperative local complication
rate for each additional 10 years of age and a 30% higher risk of postoperative systemic
complications [9].
Acute cholecystitis conversion rates after ERC [15, 32] vary from 9 to 17% and are
reported to be as high as 30% after a wait-and-see policy for ERC patients [7, 14, 24]. For
acute cholecystitis, a systematic review of five randomized trials showed no significant
difference in the complication or conversion rates with regard to timing of LC after acute
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cholecystectomy when immediate LC was compared with LC 6 to 12 weeks after the
symptoms settled [26]. Patients undergoing early surgery benefit from a shorter hospital
stay [8, 10, 13, 16, 26].
Surgeon-related factors such as the risk for conversion of LC have not been the focus in
many studies to date. Surgeons’ experience (junior vs. senior), case load, and risk-taking
profile are reported to be of influence [3, 6, 21]. For acute cholecystitis, the relationship
between volume and specialization has been the focus of recent research [6, 11, 24].
Improvement in conversion rates for emergency surgery and acute cholecystitis by
assignment of patients to specialized or high-volume surgeons is suggested by these
data. As in our study, these studies found no adverse effect on complication outcome.
The specialized or high-volume surgeons achieved more difficult cholecystectomies
laparoscopically without compromising safety.
At our institution, the non-GI surgeons (n = 9) have extensive experience in laparoscopic cholecystectomies, and together perform 75% of all procedures. They are vascular, oncologic, and trauma-orientated surgeons who have undergone laparoscopic
training during their 6 years of residency. They have experience in laparoscopic surgery
restricted to the gallbladder and appendix. Our laparoscopic surgeons (n = 4) are general surgeons who have had 2 extra years of training in GI and laparoscopic procedures.
Their daily practice has a predominantly GI (open and laparoscopic) orientation. These
laparoscopic surgeons have daily practice in a wide range of more complex colorectal
and upper GI laparoscopic procedures (. > 20) complex laparoscopic GI cases per year).
Both our laparoscopic and non-laparoscopic surgeons contribute in elective and acute
LC cases.
The lower conversion rate for specialized surgeons in our study probably was due to
their more extensive experience with complex laparoscopic GI procedures, which provided them with extra tools and tricks in case of a difficult cholecystectomy. Additionally, it could well be that our laparoscopic surgeons are more motivated in dealing with
a difficult cholecystectomy and have a greater awareness of the advantages associated
with a laparoscopic procedure if no unnecessary risks are taken. Our findings that our
specialized surgeons have lower conversion rates without a compromise in complication rates are supported by others [6, 24, 29].
Our study had several limitations. The conversion sample of 65 patients was relatively
small. Because the database for the variables was retrieved retrospectively, data may
have been missed. Unfortunately, it was not possible to retrieve the ASA classification
and BMI for all the patients. The observational character of our study and the missing
data could have caused a confounding factor and underestimation of the relevance of
these variables. Nevertheless, there was high accuracy in encoding the diseases and
operations of our patients. The large number of patients included in our study encour-
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aged us to base conclusions on reasonable risk factors, although our results still should
be interpreted with caution.
Our triage based on risk factors for conversion is simple, transparent, and easily
implemented in our clinical practice. In our clinic, non-GI and GI surgeons form one
group. Patient and surgeon selection can take place at the outpatient visit for electively
planned cases based on details during history taking. For patients in need of emergency
surgery, the procedure can be planned according to a specialized surgeons’ program
the following day if a high conversion rate is anticipated. There is no need to perform
emergency surgery for persistent biliary colic pain or acute cholecystitis during evening
or night hours. For health care systems that place the preferences of referring physicians
above assignment of patients objectively, implementing such a triage system could be
more complicated. Changes in referring patterns are needed.
In conclusion we found that, concordant with others, patient characteristics (male
gender, age >65 years, BMI >25), disease emergency procedures, and acute cholecystitis
are risk factors predictive of conversion. In addition, the specialization of the surgeon is
an independent risk factor. The time has come to recognize that these risk factors play
an important role in patient management. A reduction in conversion rate, morbidity,
and hospital stay can be approached through patient and surgeon selection. A triage
should be incorporated in daily practice based on patient risk factors and complicated
gallbladder disease.
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