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GENERAL INTRODUCTION 

 

Epidemiology 

Cholelithiasis is derived from the Greek words χολή (bile), λίθος (stone) and ἴασις 

(sickness/process) and means the presence of gallstones. The words -cysto (sac) and -

docho (duct) are added to specify the location of gallstones; Choledochocystolithiasis is 

the term used for the presence of gallstones in the gallbladder and bile duct.  

The earliest known gallstone was found in a mummy from the 21st Egyptian dynasty 

(1085-945 B.C.).
1
 The prevalence of cholecystolithiasis varies enormously worldwide, from 

near 0% in the Masai from Eastern Africa to 70% of female Pima Indians in Arizona.
2,3

 

Overall, in Western countries the prevalence is between 9.5-18% in men and 13-25% in 

women.
4-6

 Sonographic surveys conducted in China, Taiwan, Thailand, Japan and Korea 

found a prevalence of 3-11%.
2,7,8

 Precise and recent data from Africa are scarce because 

most studies are 20-40 years old and are mostly based on surgery or autopsy reports.
7,9

  

 

Pathogenesis 

Gallstone formation is a process caused by changes in concentration of bilirubin, bile salts 

and acids, phospholipids or cholesterol. Dependent of the percentage of cholesterol, 

gallstones are divided into 2 groups: cholesterol and pigment stones.  

In Western society, cholesterol stones account for 70-80% of all gallstones.
10

 They are the 

result of oversaturation of bile with cholesterol leading to the formation of cholesterol 

crystals, microlithiasis (“sludge”) and eventually gallstones.
2,10

 Risk factors include female 

gender, increasing age and genetic factors like ethnicity or familiar predisposition.2 

Worldwide, women are twice as likely to develop gallstones in comparison with men, and 

in the reproductive age this ratio reaches up to 4 to 1.
11,12

 Other risk factors include 

obesity, pregnancy, rapid weight loss, hypertriglyceremia, hypomobility of the gallbladder, 

diabetes mellitus and parenteral feeding and severe weight loss.
2,13,14

 

Pigment stones are more common in Asia and are most often secondary to hemolytic 

disease, liver cirrhosis, cystic fibrosis, or diseases of terminal ileum.
13-15

 A subset of 

pigment stones are formed in the (intrahepatic) bile ducts as a result of infection with 

Clonorchis sinensis or Ascaris lumbricoides. These worms and their eggs cause mechanical 

obstruction and changes in the composition of bile favourable for secondary bacterial 

infection.
10,14,16

  

The risk of symptomatic cholelithiasis, independently of gender, varies from 10% in the 

first 5 years after discovery to 18% after 20 years.
17

 Of women between the ages of 20-69 

with proven cholecystolithiasis eventually up to 39% will finally end up with symptomatic 

gallstone disease.
18

 Symptoms of gallstone disease are biliary colic pain (as defined by the 
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“Rome criteria”), acute cholecystitis, obstructive jaundice caused by choledocholithiasis, 

cholangitis and biliary pancreatitis.
19

 When obstruction or infection plays a role (1-3% per 

year in patients with symptomatic gallstones) than it’s referred to as complicated 

gallstone disease.
20

 

 

Treatment 

The treatment for symptomatic cholecystolithiasis is a cholecystectomy. The first 

successful cholecystectomy is attributed to Carl Johan August Langenbuch on July 15th 

1882.
21

 In 1985 Professor Erich Mühe performed the first laparoscopic cholecystectomy, 

which nowadays is the golden standard.
10,22,23

 In the Netherlands over 21.000 

cholecystectomies are performed annually, and more than 700.000 in the United States of 

America.
24,25

 It is one of the most performed abdominal procedures. Of patients with 

symptomatic gallbladder stones 3-10% have concomitant common bile duct (CBD) 

stones.
26-29

 If small enough, they are able to pass through Oddi’s sphincter and be 

eliminated via the duodenum. However the narrowing anatomical configuration of the 

sphincter often leads to impaction of stones. These patients will present with colic pains, 

jaundice, or (potentially deadly) infectious complications such as cholangitis or biliary 

pancreatitis. Treatment consists of the combination of antibiotics and decompression of 

the CBD by extracting the ductal stones. In the pre-laparoscopic time span stone removal 

and cholecystectomy was performed surgically in one setting; patients underwent open 

cholecystectomy and common bile duct exploration.
30-33

 In the 1970’s endoscopic 

retrograde cholangiopancreaticography (ERCP) with endoscopic sphincterotomy (ES) 

became available as treatment for CBD stones.
34,35

 Patients’ CBD stones could be treated 

endoscopically and this became a general accepted alternative for open bile duct 

exploration.
36,37

 For a while the need for cholecystectomy after endoscopic stone 

extraction was questioned. However, trials showed that patients who had undergone ES 

and stone removal should still be offered cholecystectomy to prevent future biliary 

complications.
31,33

 The popularity of endoscopic stone extraction further increased when 

laparoscopic cholecystectomy became the golden standard and surgeons lacked the 

experience and equipment for laparoscopic common bile duct exploration (LCBDE). Even 

though the popularity of LCBDE is growing, endoscopic sphincterotomy is still the 

treatment of choice in many countries. Two RCTs have shown that laparoscopic 

cholecystectomy should be offered to patients after ES to prevent biliary complications, 

even in patients over 60 years old.
38,39

 A recent systematic review confirmed these 

findings.
40

 The timing of the cholecystectomy has been a debate for a long time, even in 

the frame of open cholecystectomies. Surgeons worldwide propagated delayed 

cholecystectomy, usually after 6 weeks or longer. The rationale behind this decision was 
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that many surgeons believed that manipulation of Oddi’s sphincter causes bacterial 

colonization of the biliary tract. This would lead to inflammation of the hepatoduodenal 

ligament, hindering the dissection of Calot’s triangle. This concept was reinforced after 

early prospective and observational studies showed a high conversion rate after 

endoscopic sphincterotomy, up to 55%.
38,39,41,42 

An observational study however, revealed 

in contrast that timing and delay might be of influence.
42

 The conversion rate of patients 

operated within 2 weeks was 4%, compared to 31% in patients operated after 2-6 weeks. 

This effect had not yet been studied in a randomized fashion.  

Another potential drawback of the delayed cholecystectomy was the development of 

biliary events in the waiting period before surgery. An observational study of 167 patients 

after endoscopic sphincterotomy showed that 20% of patients suffered from biliary 

events in the time interval cholecystectomy.
43

 These events lead to patients’ discomfort 

and possible morbidity. 

 

THESIS OUTLINE 

Considering the above mentioned controversy in the management of symptomatic 

gallstone disease the studies presented in this thesis will focus on the surgical aspect of 

patients with complicated gallstone disease, choledochocystolithiasis in particular. Several 

important clinical aspects in the treatment of choledochocystolithiasis and acute 

cholecystitis are investigated, aiming to improve outcome of surgical treatment of 

gallstone disease. In the first part of this thesis we investigated the influence of timing on 

the perioperative outcome of laparoscopic cholecystectomies after endoscopic 

sphincterotomy. In the second part we evaluated the effect of subspecialization of 

surgeons on the outcome of laparoscopic cholecystectomy and analyzed literature on 

laparoscopic common bile duct explorations. 

 

Chapter 2 describes a randomized clinical trial which evaluates the timing of laparoscopic 

cholecystectomy after endoscopic sphincterotomy for choledochocystolithiasis. Patients 

are randomized between early (<72 hours after endoscopic sphincterotomy) and delayed 

(>6-8 weeks) laparoscopic cholecystectomy.  Performing early laparoscopic 

cholecystectomy can be quite logistically demanding on a hospital’s OR planning and its 

staff. In Chapter 3 we describe a prospective study which evaluates if early laparoscopic 

cholecystectomy after endoscopic sphincterotomy as standard treatment is logistically 

feasible in a large teaching hospital.  

In Chapter 4 we present a prospective study measuring the differences in difficulty of 

laparoscopic cholecystectomy and length of the procedure between patients undergoing 

laparoscopic cholecystectomy with and without previous endoscopic sphincterotomy.  
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Bile is sterile under normal circumstances. Endoscopic sphincterotomy destroys Oddi’s 

sphincter, allowing intestinal flora into the common bile duct and potential colonization 

and infection of the biliary tract. Chapter 5 focuses on the bacterial changes occurring in 

bile after endoscopic sphincterotomy. Intraoperatively obtained bile cultures are 

compared for the presence of micro-organisms. We also analyzed if the outcome of bile 

cultures influenced surgical outcome in patients.  

The laparoscopic cholecystectomy is generally considered to belong in the 

armamentarium of the general surgeon. However, nowadays with increasing 

subspecialization it has been suggested that perhaps in selected cases they should only be 

performed by dedicated laparoscopic surgeons. Chapter 6 is aimed on evaluating the 

impact of subspecialization of surgeons on the outcome of elective and emergency 

laparoscopic cholecystectomy. 

Endoscopic sphincterotomy followed by laparoscopic cholecystectomy is still the most 

common treatment for combined choledochocystolithiasis in most European countries. 

However with increasing skill in laparoscopic surgery, common bile duct exploration can 

be safely performed by an increasing number of surgeons. This “single stage” treatment 

(cholecystectomy combined with laparoscopic CBD clearance) is advocated as the better 

treatment compared to the two stage treatment of endoscopic sphincterotomy and 

subsequent laparoscopic sphincterotomy in some studies. Chapter 7 we perform a 

literature search on comparative studies between the two treatment options and 

subjected them to a systemic review.  

Chapter 8 summarizes and discusses the presented studies and presents future 

perspectives.  
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ABSTRACT 

 

Background 

Patients with choledochocystolithiasis generally undergo endoscopic sphincterotomy (ES) 

followed by laparoscopic cholecystectomy (LC). However, many patients receive this 

surgery 6–8 weeks after ES. There is a high conversion rate of elective LC after ES, and 

patients can develop recurrent biliary events during the waiting period. We investigated 

whether the timing of surgery influences outcome.  

 

Methods 

We performed a randomized trial of patients with choledochocystolithiasis who 

underwent successful ES. Patients were randomly assigned to groups that received early 

LC (within 72 hours after ES, n = 49) or delayed LC (after 6–8 weeks, n = 47), based on an 

expected difference in conversion rate of 25% vs 5%, respectively. Conversion rate, biliary 

events during follow-up, duration and difficulty of surgeries, postoperative morbidity, and 

hospital stay were scored. Intention-to-treat analyses were performed.  

 

Results 

Groups were comparable in age, sex, and comorbidity. There was no difference between 

groups in conversion rate (4.3% in early vs 8.7% in delayed group) nor were there 

differences in operating times and/or difficulties or hospital stays. During the waiting 

period for LC, 17 patients in the delayed group (36.2%) developed recurrent biliary events 

compared with 1 patient in the early group (P < .001).  

 

Conclusions 

In a randomized trial to evaluate timing of LC after ES, recurrent biliary events occurred in 

36.2% of patients whose LC was delayed for 6–8 weeks. Early LC (within 72 hours) appears 

to be safe and might prevent the majority of biliary events in this period following 

sphincterotomy. 
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INTRODUCTION 

Patients with combined choledochocystolithiasis require treatment of both bile duct 

stones and gallbladder stones. Several approaches are available: endoscopic removal of 

bile duct stones (pre-, per-, and postoperatively) together with cholecystectomy or 

complete surgical treatment by cholecystectomy combined with removal of bile duct 

stones.
1–4

 In many Western countries, standard treatment consists of preoperative 

endoscopic sphincterotomy (ES) followed by laparoscopic cholecystectomy (LC).  

In two recent randomized controlled trials, LC after ES showed a superior outcome 

compared with a wait-and-see policy: up to 47% of the patients in the wait-and-see group 

developed recurrent biliary events, necessitating a subsequent LC in most cases
5,6

. In both 

trials, planned LC after ES was associated with a high conversion rate (up to 23%). Patients 

in the wait-and-see group who eventually underwent LC on demand had a conversion rate 

as high as 55%. A prospective cohort study of 2137 patients showed that LC following ES is 

associated with a significantly longer operating time and a higher conversion rate 

compared with LC for uncomplicated cholecystolithiasis.
7
 

Patients in the trials allocated to surgery underwent LC 4–6 weeks after ES, a practice not 

uncommon in many countries. Whether the reason for this delay in surgery is due to 

logistic reasons or is based on the assumption that it is beneficial to have the patient 

recover from the acute illness before surgery remains unclear. Although conversion from 

laparoscopic to open cholecystectomy should never be considered a complication, it does 

lead to more postoperative (especially pulmonary) infections, longer hospital stay, and 

longer convalescence.
8–13

  

Timing of surgery is important; a retrospective study by de Vries et al reveals a statistically 

significantly lower conversion rate in patients who underwent LC within 2 weeks after ES 

vs those who underwent LC between 2  and 6 weeks after ES (4% vs 31%, respectively).
14

 

Also, other nonrandomized studies show a low conversion rate when LC is performed 

within days after ES.
15,16

 A recent study by Schiphorst et al. showed that as many as 20% 

of patients suffered from biliary events during the waiting period between ES and LC.
17

 

These events caused discomfort, increased morbidity, and more complicated surgery.  

 

No randomized controlled trials have addressed the issue of timing of cholecystectomy 

following ES for combined choledochocystolithiasis. We therefore initiated a randomized 

trial to study the effect of timing of LC in terms of peroperative morbidity and recurrent 

biliary events in patients following ES for obstructive common bile duct (CBD) stones and 

concomitant gallbladder stones. Patients were randomized between immediate LC (within 

3 days after ES) or planned LC 6 to 8 weeks after ES. 
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METHODS 

PATIENTS 

Patients were recruited from the departments of surgery and gastroenterology of 5 large 

Dutch training hospitals. All patients of 18 years and older who underwent successful ES 

and stone extraction for choledocholithiasis and who had radiologically proven residual 

gallbladder stones were eligible for inclusion. Patients deemed not fit for surgery 

(American Society of Anaesthesiologists classes III and IV) and patients with biliary 

pancreatitis or acute cholecystitis were excluded from the trial. Pancreatitis was defined 

as upper abdominal pain and elevated serum amylase levels of at least 3 times normal. 

Acute cholecystitis was diagnosed when a patient had pain in the right upper quadrant, 

together with fever and hyperleucocytosis, in the absence of hyperbilirubinemia. All 

consecutive patients after successful bile duct clearance were asked to participate in the 

trial. Written informed consent was obtained from all patients.  

 

STUDY PROTOCOL 

Patients were randomly allocated to either LC within 72 hours after ES (early LC [ELC] 

group) or 6 to 8 weeks after ES (delayed LC [DLC] group). Randomization was done 

through consecutive, closed, opaque envelopes. The protocol was approved by the Dutch 

National Medical Ethics Committee and by the local committees of all 5 participating 

centers. The trial was registered in the ISRCTN database (International Standard 

Randomized Controlled Trials Number; trial number ISRCTN42981144). 

 

LAPAROSCOPIC CHOLECYSTECTOMY 

Antibiotic prophylaxis was not routinely administered. A four-trocar technique was used. 

Pneumoperitoneum was established by insufflation of carbon dioxide gas up to an intra-

abdominal pressure of 12 mm Hg. Only after creating the critical view of safety were the 

cystic artery and duct clipped and transected. The gallbladder was then removed 

retrogradely. Conversion was done by a subcostal incision, and the reason for conversion 

was recorded. The decision for conversion could only be made by a senior surgeon. 

 

OUTCOME MEASURES 

Primary outcome was the conversion rate from laparoscopic to open cholecystectomy. 

Secondary outcomes were level of difficulty and duration of LC (measured from first 

incision to last skin suture), postoperative morbidity, and hospital stay. The level of 

difficulty of LC was rated by the most experienced surgeon in the operating team on a 

scale between zero and 10, zero being the least difficult, and 10 representing the most 

difficult operation. Postoperative pain (visual analogue scale) and performance status 
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(Karnofsky index) were scored up to 14 days after surgery. Recurrent biliary events after 

ES and during follow-up were recorded. Recurrent biliary events after ES included biliary 

pain according to the Rome criteria,
18

 acute cholecystitis, cholangitis, biliary pancreatitis, 

and obstructive jaundice. 

 

FOLLOW-UP 

Follow-up consisted of one visit to the outpatient clinic 2 weeks after surgery and 

telephone interviews 6 weeks and 6 months after surgery.  

 

SAMPLE SIZE CALCULATION 

For sample size calculation, a conversion rate of 25% was estimated in the DLC group vs 

5% in the ELC group. Two-tailed sample size calculation (α=0.05 and β=0.20) revealed a 

total of 96 patients to be included, 48 per group.  

 

STATISTICAL ANALYSIS 

Statistical analysis was on an intention-to-treat basis. SPSS for Windows (SPSS Inc, 

Chicago, IL) was used. Nominal data were compared with the Student t test and 

nonparametric data with the Mann–Whitney U test. Categorical data were compared with 

the χ
2
 statistic, whereas Fisher exact test was used in small numbers. A logistic regression 

analysis was performed on the duration and level of difficulty of the LC to correct for the 

surgeons’ experience. Stratification of data based on the surgeons’ experience was 

performed within each group for conversion rate.  

 

RESULTS 

Between June 2006 and October 2008, 96 patients were recruited. Forty-nine patients 

were allocated for ELC and 47 patients for DLC (Supplementary Figure 1). Because initial 

ES was often done in an acute setting outside regular working hours, information about 

patients eligible but not randomized was not complete. However, the patient 

characteristics of the study group concurred with those of earlier trials
5
 thus we 

concluded that the randomized patients were representative of the general population of 

patients who are referred for treatment of CBD stones.  

Patient characteristics are shown in Table 1. There were no significant differences in age 

and sex between groups. Out of 96 patients recruited, 94 patients were included in the 

final analysis. Two (2.1%) patients were wrongly randomized: in one patient, duct 

clearance had not been obtained; the second patient had already had an ES 1 year earlier. 

At the time of randomization, this was unknown.  



Chapter 2 

24 

 

Details of endoscopic retrograde cholangiopancreaticography (ERCP) are shown in Table 

1. In the ELC group, 2 patients (4.3%) developed post-ERCP pancreatitis, which was 

treated conservatively. One patient (2.2%) developed a duodenal perforation, for which 

she underwent an emergency laparotomy. In a second laparotomy, this patient received 

an “open cholecystectomy.” In the DLC group, 1 patient (2.1%) developed post-ERCP 

pancreatitis, which was managed conservatively. In the ELC group, 43 of 47 patients 

(91.5%) actually underwent LC within 72 hours after ES: 1 patient in the early group did 

not undergo LC until 38 days after ES because of post-ERCP pancreatitis, and 2 patients 

underwent LC 4 and 11 days, respectively, after ES for nonpatient-related reasons. In the 

DLC group, 37 of 47 (78.7%) patients were operated on schedule. One patient did not 

undergo LC because of a perforated jejunal diverticulum during the waiting period. 

Because of the patient’s frail condition after open segmental resection, it was decided not 

to perform cholecystectomy. One patient was operated on 1 year later because of 

intercurrent breast cancer. The remaining 8 patients underwent earlier LC because of 

biliary events. Because statistics were done on an intention-to-treat basis, all patients 

were analyzed in their allocated group. 

 
Table 1  Patient characteristics of all analyzed patients randomized to undergo either early or delayed 
laparoscopic cholecystectomy after sphincterotomy for combined choledochocystolithiasis.   

Data are median (range) or number (%). LC: Laparoscopic cholecystectomy. Early LC: <72 hours. Delayed LC: after 

6-8 weeks. ERCP: Endoscopic retrograde cholangiopancreaticography. 

 

CONVERSION RATE 

The conversion rate was 4.3% in the ELC group (2 patients) and 8.7% in DLC group (4 

patients) (P=0.401). The reasons for conversion are listed in Table 2 and include in the ELC 

group unclear anatomy (1 patient) and adhesions from previous operations (1 patient), 

and in the DLC group unclear anatomy (2 patients) and biliodigestive fistula (2 patients). 

Analysis of the operating teams showed a significantly more experienced surgical team in 

the DLC group (P=0.047). Stratification of the series based on the surgeons’ experience in 

the DLC group showed a tendency for lesser experienced surgeons (ie, <200 LCs) to have a 

higher conversion rate than more experienced surgeons (ie, >200 LCs), 14.3% vs 6.2%, 

 Early LC  

(n=47) 

Delayed LC 

(n=47) 

p-value 

Male : Female 11 : 36 18 : 29 0.120 

Age (years) 55 (21-83) 47 (21-85) 0.510 

ERCP 

   Attempts (range) 

   Complications 

 

1 (1-3) 

   3 (6.5%) 

 

1 (1-3) 

1 (2.1%) 

 

0.095 

0.294 
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respectively (P=0.373). This tendency was not seen in the ELC group; conversion rate was 

4.2% vs 4.5%, respectively (P=0.95). 

 

Table 2 Conversion rate and reasons for conversion in patients undergoing early or delayed LC after ES 
for combined choledochocystolithiasis. 

Data are numbers (%).LC, laparoscopic cholecystectomy. Early LC, laparoscopic cholecystectomy within 72 hours 

after endoscopic sphincterotomy; Delayed LC, after 6–8 weeks after endoscopic sphincterotomy. 

 

RECURRENT BILIARY EVENTS 

Comparing the clinical course of both groups from ES onwards until six months after LC, 

the number of recurrent biliary events was significantly higher in the DLC group (Table 3). 

In this group, 18 recurrent biliary events were scored in 17 patients (36.2%). Seventeen of 

these events occurred in the waiting period for LC. Four patients (8.5%) developed acute 

cholecystitis and underwent emergency surgery.  The other 13 patients (27.7%) suffered 

from at least 1 biliary colic as defined by the Rome criteria. Of these 13 patients, 4 

underwent earlier LC and 1 patient required a second ERC for duct clearance two months 

after LC.  

In the ELC group 1 patient (2.1%) had a recurrent CBD stone before undergoing LC. None 

of the patients who underwent early LC had recurrent biliary events in the six months 

period after LC (p<0.001; likelihood ratio=20.623).   

 

Table 3               Biliary events occurring after ES, during a follow-up period of 6 months, in patients 

undergoing early or delayed LC after ES for combined choledochocystolithiasis. 

 

Data are number (%). CBD: Common bile duct. LR: Likelihood ratio. * One patient developed two biliary events 

during follow up. The p-value is based on the number of patients, not events. LC, laparoscopic cholecystectomy. 

Early LC, laparoscopic cholecystectomy within 72 hours after endoscopic sphincterotomy; Delayed LC, after 6–8 

weeks after endoscopic sphincterotomy. 

 

 Early LC  

(n=47) 

Delayed LC  

(n=47) 

p-value 

Conversion rate 

   Unclear anatomy 

   Adhesions 

   Biliodigestive fistula 

2 (4.3%) 

1 (2.2%) 

1 (2.2%) 

- 

4 (8.7%) 

2 (4.3%) 

- 

2 (4.3%) 

0.401 

 Early LC 

(n=47) 

Delayed LC 

(n=47) 

p-value 

Biliary events 

  Colic pains 

  Acute cholecystitis 

  Biliary pancreatitis 

  Recurrent CBD stones 

1 (2.1%) 

- 

- 

- 

1 (2.1%) 

18 (36.2%) 

13 (27.7%) 

4 (8.5%) 

- 

1* (2.1%) 

<0.001, 

LR=20.623 
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DURATION AND LEVEL OF DIFFICULTY OF SURGERY 

Procedural characteristics are listed in Table 4. The median operating time was 59 minutes 

(range 25-120 minutes) in the ELC group and 60 minutes (range 32-120 minutes) in the 

DLC group (p=0.372). The level of difficulty of surgery was scored 5 in both groups 

(p=0.957). Duration and difficulty of surgery remained not significantly different if 

corrected for difference in the surgeons’ experience (p=0.385 and p=0.675 respectively).  

 

Table 4 Procedural characteristics of laparoscopic cholecystectomy in patients undergoing early or 

delayed LC after ES for combined choledochocystolithiasis. 

Data are median (range) or numbers (%).  LC experience is the amount of laparoscopic cholecystectomies 

performed by surgeon. Early LC, laparoscopic cholecystectomy within 72 hours after endoscopic sphincterotomy; 

Delayed LC, after 6–8 weeks after endoscopic sphincterotomy. 

 

POSTOPERATIVE MORBIDITY AND HOSPITAL STAY 

No mortality was recorded in either group. Postoperative complications were seen in 6 

patients in each group (13%, p=0.926) and are listed in Table 5. Three patients in the ELC 

group had cystic stump leakage after LC, for which 1 patient underwent surgery and 2 

patients underwent an endoscopic intervention. In the DLC group, 1 patient underwent 

laparoscopic drainage for stump leakage. Median total hospital stay (including all days in 

the hospital, planned or unplanned) was 5 days in the ELC and DLC group (range 2-20 days 

and 2-18 days, respectively) (p=0.363). Median postoperative stay was 1.50 days in the 

ELC group (range 1-16 days) versus 2.0 days in the DLC group (range 1-11 days) (p=0.496).  

 

 

 Early LC 

(n=47) 

Delayed LC 

(n=47) 

p-value 

LC experience of surgeon 

  0-20 

  20-50 

  50-200 

  over 200 

 

0 

0 

24 (52.2%) 

22 (47.8%) 

 

0 

1 (2.2%) 

13 (28.3%) 

32 (69.1%) 

0.047 

 

 

 

Duration of procedure (min) 

Corrected for surgeons’ experience 

59 (25-120) 

 

60 (32-120) 

 

0.372 

0.385 

Level of difficulty 

Corrected for surgeons’ experience 

5 (0-9) 

 

5 (1-9) 

 

0.957 

0.675 

Postoperative complications 

Hospital stay (days) 

  total 

  postoperative 

6 (13%) 

 

5.00 (2-20) 

1.50 (1-16) 

6 (13%) 

 

5.00 (2-18) 

2.00 (1-11) 

0.958 

 

0.363 

0.496 
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Table 5  Postoperative complications of patients undergoing early or delayed LC after ES for combined 

choledochocystolithiasis. 

Data are numbers (%). LC, laparoscopic cholecystectomy. Early LC, laparoscopic cholecystectomy within 72 hours 

after endoscopic sphincterotomy; Delayed LC, after 6–8 weeks after endoscopic sphincterotomy. 

 

 

POSTOPERATIVE PAIN AND PERFORMANCE STATUS 

Postoperative pain scores (Visual Analogue Scale) could be analyzed in 78% of the ELC 

group and 87% of the DLC group and were not significantly different between the groups 

(Table 6). Functional outcome scores (Karnofsky-index) were available in 76% and 87%, 

respectively, of  the ELC group and DLC group. There was no significant difference 

between the groups.  

 

 

Table 6  Postoperative pain and functional outcome score of patients undergoing early or delayed LC 

after ES for combined choledochocystolithiasis. 

VAS, Visual Analogue Scale. LC, laparoscopic cholecystectomy. Early LC, laparoscopic cholecystectomy within 72 

hours after endoscopic sphincterotomy; Delayed LC, after 6–8 weeks after endoscopic sphincterotomy. 

 

 

 

 

 Early LC 

(n=47) 

Delayed LC 

(n=47) 

p-value 

Postoperative complications 

   Cystic stump leakage 

   Hemorrhage 

   Wound infection 

   Abscess 

6 (13%) 

3 (6.5%) 

1 (2.2%) 

1 (2.2%) 

1 (2.2%) 

6 (13%) 

1 (2.1%) 

0 

5 (10.9%) 

0 

0.958 

 

 Early LC Delayed LC p-value 

VAS scores;  

   Day 1 

   Day 3 

   Day 6 

   Day 14 

 

5.00 (0-10) 

4 (0-9) 

2 (0-9) 

1 (0-10) 

 

6.00 (0-10) 

4 (0-10) 

2 (0-8) 

1 (0-8) 

 

0.250 

0.631 

0.897 

0.992 

Functional outcome scores; Karnofsky 

index 

   Day 1 

   Day 3 

   Day 6 

   Day 14 

 

 

60 (40-100) 

70 (50-100) 

80 (50-100) 

100 (50-100) 

 

 

60 (40-90) 

70 (40-100) 

80 (50-100) 

90 (50-100) 

 

 

0.689 

0.370 

0.248 

0.872 
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DISCUSSION 

This is the first randomized controlled trial addressing the issue of timing of LC after ES in 

patients with combined choledochocystolithiasis. While waiting for LC in the DLC group, 

36.2% of the patients suffered recurrent biliary symptoms, leading to emergency surgery 

in 23.5% of these patients. These events are avoided by early LC. The findings of this trial 

are in accordance with an earlier retrospective survey among our patients who underwent 

LC after ES. During a median waiting period of 7 weeks (range, 1–49 weeks), 20% of 

patients developed recurrent biliary complications (ie, recurrent choledocholithiasis, 

acute cholecystitis, or biliary pancreatitis).
17

  

Several treatment options are available in the treatment of combined 

choledochocystolithiasis. One-stage treatment by LC together with common bile duct 

exploration appeared as a safe and effective strategy in two recent meta-analyses.
19,20

 

Complications of ES are avoided, and patients are treated with one procedure. However, 

true laparoscopic common bile duct exploration is a demanding technique that requires 

skills and experience that are not universally available.
21,22

 If laparoscopic transcystic stone 

removal fails, postoperative Endoscopic Retrograde Cholangiography (ERC) is a safe and 

effective alternative for laparoscopic choledochotomy, and another approach consists of 

LC with peroperative ERC.
1
 Again the patient is treated by one procedure, and, by using a 

rendezvous technique, the risk of post-ERCP pancreatitis can be reduced.
2
 When both 

surgical and endoscopic skills are available at the same time in the operating room, this—

although time-consuming— is a very efficient technique with a high success rate, low 

morbidity, and short hospital stay.
3,4

  

These treatment options clearly have the advantage of immediate treatment of both bile duct 

and gallbladder stones. However, because of lack of expertise or of organizational 

restrictions, the two-stage therapy, consisting of ES followed by LC, is still standard treatment 

in North America and many European countries. Often, patients are being discharged after ES 

and scheduled for elective LC. A recent survey carried out among all Dutch surgeons revealed 

that the majority of surgeons tends to postpone LC after ES; a period of 6–8 weeks of 

convalescence after ES and before LC is common. The theoretic reasons for delaying LC after 

ES are to allow the gallbladder area to cool off and the patient to recover from the acute 

illness, to undergo subsequent surgery in an optimal condition. In this trial, the outcome of 

patients operated on early was excellent. Based on earlier randomized and observational 

studies, the hypothesis of this study was that delayed LC after ES is more difficult than early 

LC.
5,6,14

 Conversion rate was the primary end point, and duration and level of difficulty of 

surgery were secondary end points, as were pain, patients’ performance, and hospital stay. 

Only 8.7% of LCs in the DLC group were converted to an open procedure vs 4.3% in the ELC 

group (P=0.401). DLC did not last longer nor was it scored as more difficult compared with 
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ELC. Because the conversion rate was the same, hospital stay, postoperative pain, and 

performance status were also comparable between groups. Recently, it was demonstrated 

that LC is performed faster and with fewer conversions by laparoscopic surgeons vs 

nonlaparoscopic surgeons.
23

 In a regression analysis, patients in the DLC group appeared to 

be operated on by a significantly more experienced surgical team compared with patients in 

the ELC group. Rather than bias, these findings may be interpreted in two different ways: 

first, they may be regarded as a so called trial effect: during the trial, patients in the DLC 

group have been scheduled for LC by an experienced laparoscopically trained gastrointestinal 

surgeon, whereas patients in the ELC group have generally been operated on by the resident 

or the surgeon on call. Second, increasing subspecialization among surgeons throughout the 

whole of Europe has led to case selection: difficult cases are being operated on by more 

experienced surgeons. Logistic regression analysis showed there was no difference in 

duration or difficulty of surgery if corrected for the surgeons’ experience. Stratification of the 

series based on surgeons’ experience showed a tendency for conversions in the DLC group to 

be performed more often by lesser experienced surgeons (ie, <200 LCs). In the ELC group, this 

tendency was not found. Probably, the trend toward an increasing conversion rate for 

delayed LC does not reach statistical significance because of the small size of groups. 

Recurrent biliary events while waiting for LC would have been an alternative primary end 

point. At the time of initiation of this trial, no data were available on this subject. With the 

current knowledge based on recent literature, the expected difference between the groups in 

the occurrence of recurrent events would have been 20%.
17

 Sample size calculation would 

have resulted in equal samples for both ELC and DLC groups as the present study. We 

therefore believe that it is justified to draw conclusions from our findings. The 36.2% rate of 

recurrent events in patients awaiting LC is not negligible. A high rate of cystic duct leakage 

was seen in our study (in 4 patients, 4.3%). The incidence of this adverse event did not 

statistically differ between groups. Evaluating these 4 cases more closely provided no 

explanation: the patients underwent elective LC in 3 different hospitals. Possibly, cystic duct 

leakage occurs more often in patients who have undergone ES prior to LC. In the 

retrospective study by Schiphorst et al, cystic stump leakage occurred in 3.6% of patients and 

even in 9% of the patients who had recurrent events during the waiting period.
17  

Based on the findings of this trial, we conclude that, in patients with symptomatic 

choledochocystolithiasis who primarily undergo ES, subsequent cholecystectomy should be 

performed early, preferably during the same hospital admission. Early LC after 

sphincterotomy is safe and minimizes the risk of recurrent biliary events compared with 

delayed cholecystectomy.  
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ABSTRACT 

 

Background 

In patients with combined choledochocystolithiasis laparoscopic cholecystectomy (LC) is 

recommended after endoscopic stone extraction. A recent study showed that early LC 

improves the outcome and reduces biliary events. Our aim was to evaluate if early LC is 

logistical feasible and analyse results in terms of perioperative outcome and hospital stay. 

Secondly, we assessed the current policy on referral-pattern of gastroenterologists and 

timing of surgery by means of a survey among Dutch surgeons. 

 

Methods  

Consecutive patients who underwent LC after endoscopic sphincterotomy (ES) in our 

hospital between June 2009 and October 2011 were included in the analysis. Patient 

characteristics, interval between successful common bile duct clearance and LC, length of 

surgery, morbidity, conversion rate and hospital stay were recorded for all patients.  

We contacted the hepatobiliary, gastro-intestinal and general surgeons of 83 Dutch 

hospitals and sent multiple choice questions on the need for LC after ES, the referral 

pattern of gastroenterologists after ES and the timing of LC after ES. 

 

Results  

Ninety-eight consecutive patients underwent LC after ES for combined 

choledochocystolithiasis. Median interval between ERCP and LC was 2 days. More than 

74% of patients underwent LC within 72 hours after ERCP, and 88% within 1 week. Eight 

out of 12 patients who underwent delayed LC were postponed because of clinical 

conditions or patients’ preference; only 4 were because of logistic reasons. Median length 

of the procedure was 60 minutes, the conversion rate was 4.1%. Overall morbidity was 

16.2%. Median postoperative hospital stay was 1 day.  

Survey showed that in 53% of Dutch hospitals there is a policy on timing of LC after ES, 

and in only in 17% of the hospitals the patient undergoes LC within 2 weeks after ES. 

 

Conclusions 

Early LC after ES is a logistically feasible and safe procedure, but not often performed in 

The Netherlands. 
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INTRODUCTION 

In most countries patients with common bile duct stones undergo Endoscopic Retrograde 

Cholangiopancreatography (ERCP) with endoscopic sphincterotomy (ES). In patients with 

residual stones in the gallbladder subsequent laparoscopic cholecystectomy (LC) is 

recommended to prevent recurrent biliary symptoms.
1-5

 In the Netherlands it has long 

been common practice to postpone the LC for reasons of logistics but also because of the 

alleged increased risk of complications when operating in the recently manipulated area 

of the hepatoduodenal ligament. In a previous randomised clinical trial (RCT) we showed 

that recurrent events are prevented when patients undergo surgery soon after CBD-

clearance.
6
 If LC was postponed recurrent events occurred in 36% of patients before LC, 

versus 2% in patients operated upon within 3 days. It also became overt that early LC after 

ES is safe; reporting a conversion rate of 4.3%, comparable length and perceived difficulty 

of surgery and a median postoperative hospital stay of 1.5 days. Other (retrospective and 

non-randomised) studies have also demonstrated the safety of early LC.
7-9

 Therefore we 

decided to introduce early LC (during the same admission) as standard treatment after ES 

for combined choledochocystolithiasis after the aforementioned RCT.
6
 The present study 

was performed to analyse this change in strategy and to evaluate if early LC is logistical 

feasible and analyse results in terms of perioperative outcome and hospital stay.  

Secondly, we assessed the current policy on referral-pattern of gastroenterologists and 

timing of surgery by means of a survey among Dutch surgeons shortly after end of 

inclusion of the above mentioned trial.   

 

METHODS 

COHORT STUDY OF EARLY LAPAROSCOPIC CHOLECYSTECTOMY 

PATIENT INCLUSION 

Consecutive patients who underwent LC after ES in our hospital in the period between 

June 2009 and October 2011 were included in the analysis. Patient characteristics, 

previous abdominal surgery and total number of ERCP’s per patient were documented.  

 

OUTCOME PARAMETERS 

Demographic data, interval between successful common bile duct clearance and LC, 

length of surgery, peri-, and postoperative complications, conversion rate and hospital 

stay were recorded for all patients. The interval between ES and LC was counted from the 

last ERCP with ES (complete bile duct clearance) until the day of surgery. Cholecystectomy 

was performed by surgical-residents and/or senior surgeons/consultants. Complications 

were recorded during hospital stay and at the outpatient clinic, which every patient 

visited after 2-4 weeks.  
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STATISTICAL ANALYSIS 

Statistical analysis was performed with the use of SPSS 18.0 software package for 

Windows (IBM co, New York, NY). All continuous data are expressed as medians with 

range and compared with the Mann-Whitney U test. Categorical data were compared 

with Pearson’s chi-square test. A P value of <0.05 was considered statistically significant. 

 

METHODS FOR SURVEY AMONG DUTCH SURGEONS 

We performed a survey on the policy on combined choledochocystolithiasis. We 

contacted the surgical departments of 83 Dutch hospitals; academic, teaching and non-

teaching hospitals. The 4 teaching hospitals who had participated in the trial
6
 were 

excluded from the questionnaire. Of the remaining Dutch hospitals the gastrointestinal, 

hepatobiliary and general surgeons were contacted via email. The survey consisted of 

multiple choice questions on the need for LC after ES, the referral pattern of 

gastroenterologists after ES and the timing of LC after ES, there was space for remarks 

and/or explanation.  

 

RESULTS 

COHORT STUDY OF EARLY LAPAROSCOPIC CHOLECYSTECTOMY 

In the period from June 2009 until October 2011 a total of 98 consecutive patients 

underwent LC after ES for combined choledochocystolithiasis. 

 

PATIENT CHARACTERISTICS AND OUTCOME OF ERCP 

Demographic data are displayed in Table 1. Thirty-eight per cent of the study group was 

male (n=38). Median age was 56 years (range 16-84 years).  

ERCP data are listed in Table 2. The median number of ERCP’s performed to reach 

complete bile duct clearance was 1 (range 1-3). Four patients developed a mild post-ERCP 

pancreatitis (4.1%), with no need for extra intervention.  

Twelve patients had signs of cholangitis at time of their first ERCP (abdominal pain, fever, 

elevated bilirubin, elevated leucocyte count/C-reactive protein (CRP) and pus drainage 

after ES). Five of these patients underwent multiple ERCP’s before LC.  

Six patients had biliary pancreatitis at time of their first ERCP (abdominal pain, fever, 

elevated leucocyte count/CRP, and elevated amylase and lipase levels). None needed 

additional ERCP’s preoperatively. 

No major complications or mortality were seen after ERCP. 
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PREVIOUS ABDOMINAL SURGERY 

The majority of patients (67.3%) never underwent abdominal surgery previous to the LC 

(Table 1). Four patients underwent previous laparoscopic surgery, 22 patients underwent 

open surgery and 6 patients laparoscopic as well as open surgery.  

 

Table 1      Patient characteristics of patients referred for laparoscopic  

cholecystectomy after ERCP with endoscopic stone removal. 

 Patients (n=98) 

Male, number (%) 38 (38.8) 

Age, mean years (SD) 

   Male 

   Female 

55.1 (17.2) 

62.1 (13.4) * 

50.7 (17.9) * 

Previous abdominal surgery, number (%)  

   Open surgery 

   Laparoscopic surgery 

   Both 

32 (32.7) 

22 (22.4) 

4 (4.1) 

6 (6.2) 

ERCP attempts, median (range) 1 (1-3) 

Complications, number (%) 

Post ERCP pancreatitis 

 

4 (4.1) 

Cholangitis, number (%) 12 (12.2) 

Biliary pancreatitis, number (%) 6 (6.1) 

Data are numbers. SD, standard deviation. *p-value <0.001.  

ERCP, endoscopic retrograde cholangiopancreatography.  

LC, laparoscopic cholecystectomy. 

 

INTERVAL BETWEEN ERCP AND LAPAROSCOPIC CHOLECYSTECTOMY 

The median interval between ERCP and LC was 2 days, with a range of 1 - 55 days (Table 

2). More than 74% of all patients underwent LC within 72 hours after ERCP, and 88% 

within 1 week. Twelve patients had the LC delayed for more than 1 week. Of these 12 

patients, 2 had the LC postponed because of pancreatitis, 4 because of cholangitis, and 2 

because of patient’s own preference. In the remaining 4 patients logistical matters led to 

postponement of LC.  

 

LAPAROSCOPIC CHOLECYSTECTOMY 

Median length of the procedure was 60 minutes (range 20-200 minutes, Table 2). The 

conversion rate was 4.1%. Fifteen patients had an acute cholecystitis at the time of 

surgery. 
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Table 2      Operative outcome after laparoscopic cholecystectomy. 

 Patients (n=98) 

Interval ES-LC, median days (range) 2 (1-55) 

Number of patients operated, (%) 

   Within 72 hours after ES 

   Within 7 days after ES 

 

73 (74.5) 

86 (87.8) 

Length of LC, median (range) 60 (20-200) 

Conversion, number (%) 4 (4.1) 

Postoperative hospital stay, median days 

(range) 

 

1 (1-10) 

Data are numbers. ES, endoscopic sphincterotomy.  

LC, laparoscopic cholecystectomy. 

 

COMPLICATIONS 

Complications are listed in Table 3. Surgical complications occurred in 9 patients (9.2%). In 

1 patient a common bile duct injury (Type B, Amsterdam classification
10

) was made and 

primarily sutured peroperatively, but needed postoperative stent placement for 

persistent leakage. This patient did recover completely. Two patients had a cystic stump 

leakage (Type A) and underwent endoscopic stent placement. One patient had an intra-

abdominal abscess, which was drained percutaneous. Five patients had a wound infection. 

Other complications consisted of urinary tract infection, congestive heart failure, 

pneumonia and exacerbation of COPD.  

Development of postoperative complications seemed to be associated with preoperative 

presence of cholangitis: All patients suffering from a common bile duct lesion, intra-

abdominal abscess, pneumonia and post-operative recurrent cholangitis had cholangitis 

before LC but were operated on within 1 week after ES. Antibiotic prophylaxis was given 

to all these patients prior to LC. Patients with pancreatitis had no higher risk of developing 

postoperative complications.  

No deaths occurred. Median postoperative hospital stay was 1 day (range 1-10 days). 
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Table 3      Peri-operative complications. 

 Patients 

(n=98) 

Surgical complications, number (%) 

   Wound infection 

   Cystic stump leakage 

   Common bile duct injury 

   Intra-abdominal abscess  

9 (9.1) 

5 

2 

1 

1 

Non-surgical complications, number (%) 

   Urinary tract infection 

   Pneumonia / exacerbation of COPD 

   Congestive heart failure 

   Gastric ulcer bleeding 

7 (7.1) 

3 

2 

1 

1 

Data are numbers. COPD: chronic obstructive pulmonary disease. 

 

 

Table 4      Subanalysis of patients (n=12) who had  

a delay of laparoscopic cholecystectomy. 

 Patients 

(n=12) 

LC delayed for >1 week, number (%) 

   Acute pancreatitis 

   Acute cholangitis 

   Patient preference 

   Planning error 

12 (12.2) 

2 

4 

2 

4 

Data are number. LC, laparoscopic cholecystectomy. 

 

RESULTS OF SURVEY 

Between February and May 2009 we contacted all gastrointestinal and general surgeons 

in 83 different hospitals via mail asking for hospital policy. Hospital response rate was 95% 

(79 of 83 hospitals). There was no significant difference in response rate between teaching 

and non-teaching hospitals (p=0.658).  

Of all surgeons 68% responded that cholecystectomy is indicated after an ES for combined 

choledochocystolithiasis. The remaining surgeons believed this to be more dependent of 

age and co-morbidity.  

In 53% of Dutch hospitals (n=42) there is a policy on timing of LC after ES: in 45% of these 

hospitals LC is postponed for 6-12 weeks after ES. In 17% LC is performed after 2-4 weeks 

and in 27% within 2 weeks. In only 4 hospitals (11%) LC is performed within a few days; if 

this is not possible the LC is postponed for several weeks.  

In the other hospitals (47%) there is no specific policy on timing: patients are being 

planned according to the current waiting list for LC or the surgeon’s preference.  
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In only 6% of these hospitals the LC is performed within 2 weeks and in 24% within 4 

weeks. The remaining surgeons operate after 4, and up to 12 weeks after ERCP. 

In 20% of the hospitals the surgeon is being consulted while patients are still admitted, in 

60% the patient is seen at the surgical outpatient clinic, and in the remaining 20% there is 

no well-defined way of referral; patients are being seen in outpatient clinic or during 

admission.  

When asked about their own preference 19% of surgeons responded performing the LC as 

soon as possible after ES, even if this meant in the evening or weekend. Forty two per 

cent tends to postpone LC for a few weeks because of alleged complexity of the 

procedure. Another 18% would like to perform the LC as soon as possible however 

believes this to be impossible in their hospital. Another 21% does not believe timing is an 

issue.  

 

DISCUSSION 

In the present study we managed to operate more than 74% of patients within 3 days and 

88% within 1 week after ES. If the 8 patients that had their LC postponed because of 

infectious (cholangitis/pancreatitis) or personal reasons were excluded more than 85% of 

patients were operated on within 3 days and 96% within 1 week. Only 4 of 98 patients 

underwent delayed LC because of logistic reasons, 2 of whom in the first months of the 

new policy. Therefore we conclude that early LC after ES is logistical feasible and that 

logistics do not have to be an issue in planning this group of patients. 

 

In our cohort of complicated cholelithiasis patients our conversion rate was average 

(4.1%) and our complication rate acceptable, comparable to literature, especially when 

keeping in mind that 15 patients had an acute cholecystitis at time of surgery.
6-9

 

Unfortunately 2 patients had cystic stump leakages, both managed by ERCP. The incidence 

of cystic stump leakage is reported to be approximately 0.1-0.5%.
11-13

 We report a higher 

incidence in our RCT (4.2%), and also in this cohort (2%).
6
 Perhaps it is more frequent in 

patients with common bile duct stones. We believe that oedema of the cystic stump 

causes the clip to fall off. If this phenomenon is caused by the passage of stones to the 

CBD or the ES is unknown. Literature on this particular relation is very scarce. Ever since 

these findings we use a loop, laparoscopic stapler or locking clip to close the cystic duct 

instead of regular clips.  

In this study development of postoperative complications, including one type B bile duct 

injury, were associated with preoperative presence of cholangitis. The optimal timing of 

LC after (mild) acute cholangitis is still not yet clear. Only retrospective studies have been 

published on LC’s after an episode of cholangitis with ES-LC intervals ranging between  
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1-12 weeks.
14-16

 What effects this residual inflammation has on the LC’s is unclear, 

however Georgiades et al. did describe inflammation as an independent risk factor for  

bile duct injury.
17

  

In order to assess the safety and feasibility of early LC our policy was to operate every 

patient as soon as possible after ES to prevent recurrent biliary events. Twelve per cent of 

patients had a cholangitis at time of ES of which 8 were operated within 1 week and 4 

patients after 1 week. Even though these patients were clinically fit for LC at time of 

surgery, we did see that 4 of the 8 early operated patients developed a complication, 

whereas the 4 patients that underwent delayed LC developed no complications. This study 

was obviously not powered for this patient group, and this was also not the goal. 

However, It does raise the question if early LC (i.e. <3 days) is also desirable in these cases 

of cholangitis. In search for less recurrent biliary events in patients, we should not make 

safety during surgery inferior. 

 

The safety of early LC after ES has already been investigated in observational and 

randomised studies.
6-9,18

 LC should be performed soon after ES. Only then recurrent biliary 

events are actually prevented. In this study we showed that early LC is safe and feasible in 

a large Dutch training hospital. It is however crucial that all parties (surgeons, 

gastroenterologists, anaesthesiologists) acknowledge that postponing LC is not in the 

patient’s best interest. We found that the majority of Dutch surgeons believe LC is always 

indicated after ES in patients with combined choledochocystolithiasis who are fit for 

surgery. However, in more than 57% of the Dutch hospitals patients undergo LC only after 

4-12 weeks after ES. Only in 17% of the hospitals the patient undergoes LC within 2 weeks 

after ES. In almost half of the Dutch hospitals there is no protocol on timing of LC after ES 

for surgeons or residents to fall back onto. The majority of surgeons postpone LC because 

of the fear of complications or for logistic reasons.  

Symptomatic cholecystolithiasis is one of the most common gastrointestinal surgical 

entities, and a considerable amount of patients present with complications of gallstone 

disease. If we are willing and able to perform early LC for acute cholecystitis we should 

also offer this best standard of care to patients with symptomatic common bile duct 

stones. We should put effort in organizing our practice according to this credo.  
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ABSTRACT 

 

Background 

Endoscopic retrograde cholangiography (ERCP) with endoscopic sphincterotomy (ES) 

followed by laparoscopic cholecystectomy (LC) is generally accepted as treatment of 

choice for patients with choledochocystolithiasis who are eligible for surgery. Studies have 

shown that LC after ES is associated with a high conversion rate. The aim of the present 

study was to assess the complexity of LC after ES compared with standard LC for 

symptomatic uncomplicated cholecystolithiasis. 

 

Methods  

The study population consisted of two patient cohorts; patients who had undergone 

previous ERCP with ES for choledocholithiasis (PES) and patients with cholecystolithiasis 

who had no previous intervention prior to LC (NPES).  

 

Results  

The PES group consisted of 93 patients, the NPES group consisted of 83 consecutive 

patients. Patients in the PES group had higher risks for longer [more than 65 minutes, 

odds ratio (OR) = 4.21 (95%, confidence interval (CI) 1.79 – 9.91)] and more complex 

[higher than 6 points, on a 0-10 scale, OR 3.12 (95% CI 1.43-6.81)] surgery. The conversion 

rate in the PES and NPES group (6.5% versus 2.4%, respectively) and complication rate 

(12.9% versus 9.6%, respectively) were not significantly different.  

 

Conclusions 

A laparoscopic cholecystectomy after ES is lengthier and more difficult than in 

uncomplicated cholelithiasis and should therefore be performed by an experienced 

surgeon. 
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INTRODUCTION 

Endoscopic retrograde cholangiography (ERCP) with endoscopic sphincterotomy (ES) is in 

most countries the treatment of choice in patients with combined 

choledochocystolithiasis. In patients with residual stones in the gallbladder international 

guidelines advise to perform subsequent laparoscopic cholecystectomy (LC) in patients 

eligible for surgery, to prevent recurrent biliary symptoms.
1-4

 A recent randomised clinical 

trial (RTC) showed that recurrent biliary events were avoided only if patients went on to 

have a LC within a short interval after ES. If LC was postponed for 6-8 weeks, a policy still 

followed in many centers, 36% of the patients develop recurrent biliary events in the 

intervening period.
5
 

Previous studies have shown that LC after ES is more difficult than LC for uncomplicated 

cholelithiasis: the conversion rate after previous ES has been reported to be as high as 8-

55%, versus lower than 5% in patients with uncomplicated disease.
1-3, 6-11

 The aetiology is 

thought to be due to disruption of the sphincter of Oddi and subsequent bacterial 

colonization of the biliary tract leading to inflammation and subsequent scarring of the 

hepatoduodenal ligament hindering dissection of Calot’s triangle.
12

 This theory of reflux 

and bacterial colonization is strengthened by the finding that bile in patients who have 

undergone sphincterotomy is colonized in approximately 60% of patients.
12,13

 

If indeed LC is more difficult after previous ES it might be beneficial to have these patients 

operated on by an experienced laparoscopic surgeon to minimize the risk of conversion 

and subsequent morbidity. 

Therefore the aim of the present study was to assess the complexity of LC after ES in 

patients with combined choledochocystolithiasis, as compared to patients with 

uncomplicated gallstone disease, in relation to the experience of the surgical team.  

 

METHODS 

PATIENTS 

The study population consisted of two patient cohorts; patients who had undergone a 

previous ERCP with ES for choledocholithiasis and patients with cholecystolithiasis who 

had no previous intervention prior to LC.  

Patients with previous ES (PES) were derived from the previously reported multi-centre 

randomized clinical trial (LANS trial) analysing the effects of the timing of laparoscopic 

cholecystectomy after endoscopic sphincterotomy.
5
 Ninety-six patients were randomly 

allocated to either LC within 72 hours after ES (early LC [ELC]) or 6 to 8 weeks after ES 

(delayed LC [DLC]). No stent was placed during ERCP. The number of days between ES and 

LC (the interval) was counted from the last ERCP with ES (complete bile duct clearance) 

until the day of surgery. All patients were 18 years and older and had an ASA classification 
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under IV. Analysis of these two groups showed no differences in patient or procedure-

related characteristics (conversion and complication rate, complexity and length of 

procedure). It was considered that these two groups were suitable for analysis as one 

group. 

The group of patients without intervention before LC (NPES) consisted of a prospective, 

consecutive cohort of electively planned, laparoscopic cholecystectomies. These 

cholecystectomies were performed in three hospitals that had participated in the LANS 

trial.  

 

PROCEDURE 

The laparoscopic cholecystectomy in both groups was by a standard four-trocar 

technique. Antibiotic prophylaxis was not routinely administered. A pneumoperitoneum 

was established by insufflation of carbon dioxide gas up to an intra-abdominal pressure of 

12mmHg. The cystic artery and duct were clipped and transsected only after the Critical 

View of Safety was established (which is routine procedure in The Netherlands). The 

gallbladder was then removed retrogradely. The cholecystectomies were performed by 

surgical-residents and senior surgeons/consultants. 

 

OUTCOME PARAMETERS 

Complexity and length of the surgical procedure, conversion rate, postoperative 

complications, and hospital stay were recorded for all patients. The complexity of LC was 

scored by the most experienced surgeon in the operating team on a 0-10 scale, with “0” 

(zero) being very easy and “10” very difficult. The scoring principle was the same as in the 

LANS trial.
5
 Operating time was defined as “time between first incision and placement of 

last suture”.  

Experience of operating and assisting/supervising surgeon in performing laparoscopic 

cholecystectomies was noted in four categories; < 20 cholecystectomies, 20-50, 50-200 

and >200.  

Conversion was done by a subcostal incision. The decision for conversion could only be 

taken by a senior surgeon/consultant. If conversion occurred the surgeon had to report 

the reason for conversion.  

Complications were recorded during hospital stay and at the outpatient clinic, which every 

patient visited after 2-4 weeks.  

 

SAMPLE SIZE CALCULATION 

The analysis performed in the group with previous ES from the LANS trial showed that the 

length of surgical procedure was 60 minutes (SD 22.7).
5
 In the sample size calculation a 
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difference of 10 minutes in length of surgical procedure was estimated. Using a power of 

0.8 and an alpha of 0.05, two-tailed sample size calculation revealed that per group 81 

patients needed to be included.  

 

STATISTICAL ANALYSIS 

Statistical analysis was performed with the use of SPSS 18.0 software package for 

Windows (IBM co, New York, NY). Categorical data were compared by means of χ
2
 analysis 

and Fishers exact test when numbers were small. Comparison of continuous data was 

done with Student’s T-test or Mann-Whitney U test (nonparametric data). A p-value <0.05 

was considered statistically significant. 

The variables length and complexity of surgery were not normally distributed and 

therefore the variables were dichotomized. Cut points were defined for length of surgery 

(≤ 65 and >65 min) and complexity of surgery (≤ 6 points and >6 points). The relationship 

between PES and NPES group and length of LC was examined by means of multivariate 

logistic regression analyses. In the analysis adjustments for potentially confounding 

variables were performed. The relationship between PES and NPES group and complexity 

of LC was examined in the same way. Odds ratios (OR’s) and 95% confidence intervals (CI) 

were calculated.  

 

RESULTS 

Out of 96 randomized patients from the LANS trial, 93 patients (97%) actually underwent 

cholecystectomy. Of these 93 patients, 47 (50.5%) were operated early and 46 (49.5%) 

were operated delayed. These patients were included in the PES group. The NPES group 

consisted of 83 consecutive patients who underwent elective cholecystectomy for 

uncomplicated gallstone disease.  

 

PATIENT CHARACTERISTICS 

Patient characteristics are listed in Table 1. There was no significant difference in age, 

gender or previous abdominal surgery between the PES and NPES groups. In the PES 

group, median ERCP attempts was 1 (range 1-3). The median interval between ES and LC 

was 2 days (range 0-533) for the ELC group, and 45 days (4-363) for the DLC group.  
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Table 1     Patient characteristics of patients undergoing laparoscopic cholecystectomy. 

Patients 

 

PES
a
  

(n=93) 

NPES
b
  

(n=83) 

p-value 

Age, years  

   Mean (SD) 

 

52.7 (17.3) 

 

49.9 (14.5) 

0.251 

Male, percentage 31.2% 30.1% 0.880 

Previous abdominal surgery, 

percentage 

No previous surgery  

 

 

75.8% 

 

 

63.4% 

0.058 

Data are numbers. SD: standard deviation. NA: not available. LC: laparoscopic cholecystectomy.  

ES: endoscopic sphincterotomy.  
a LC after ES 
b LC without previous ES 

 

COMPLEXITY AND LENGTH OF PROCEDURE, CONVERSION RATE AND CHARACTERISTICS OF 

SURGICAL TEAM 

Procedural characteristics are listed in Table 2. The median length of LC was 17 min longer 

for the PES group compared to the NPES group (p<0.001). The median complexity of the 

LC was scored 2 points higher in the PES group (p=0.002). There were 6 conversions in the 

PES group (6.5%), all related to the dissection of the gallbladder: two for biliodigestive 

fistulas in combination with an unclear anatomy, three because of an unclear anatomy 

and one owing to a hilar infiltrate. The conversions were in none of the patients related to 

previous abdominal surgery. In the NPES group there were 2 conversions (2.4%), only one 

being related to dissection of the gallbladder (bleeding in the hilar region which deprived 

surgeons of a clear view); the second conversion was because of an intestinal perforation 

due to trocar introduction.  

Conversion rate was not dependent on the experience of the surgeon. 

 

ANALYSIS OF SURGICAL TEAM 

Eighty per cent of operations in the PES group was performed by a two person team 

versus 68.7% in the NPES group (p=0.068). In the PES group 22.8% of the operating 

surgeons had performed >200 LC’s versus 41% in the NPES group (p<0.001). The 

differences between PES and NPES group for highest level of experience within operating 

team was for > 200 LC’s respectively 59.1% versus 81.9% (p<0.002). 
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Table 2     Procedural characteristics of patients undergoing laparoscopic cholecystectomy and  

characteristics of surgical team. 

 PES  

(n=93) 

NPES  

(n=83) 

p-value 

Length of procedure (min) 

   Median (range) 

   Percentage > 65 minutes 

 

60 (25-120) 

37.0% 

 

43 (15-135) 

12.0% 

 

<0.001 

<0.001 

Level of complexity (0-10) 

   Median (range) 

   Percentage > 6 

 

5 (0-9) 

35.6% 

 

3 (0-10) 

18.1% 

 

0.002 

0.01 

Conversion 

Gallbladder related 

6 (6.5%) 

6 (6.5%) 

2 (2.4%) 

1 (1.2%) 

0.201 

Experience Operating Surgeon* 

   <20 

   20-50 

   50-200 

   >200 

   Missing 

 

21 (22.6%) 

22 (23.7%) 

28 (30.1%) 

21 (22.6%) 

1 (1.1%) 

 

8 (9.6%) 

30 (36.1%) 

11 (13.3%) 

34 (41%) 

0 

<0.001 

Highest level of experience 

within operating team* 

   20-50 

   50-200 

   >200 

 

 

1    (1.1%) 

37  (39.8%) 

55  (59.1%) 

 

 

2 (2.4%) 

13 (15.7%) 

68 (81.9%) 

 

<0.002 

Data are numbers. *Experience measured in number of performed laparoscopic  

cholecystectomies. 

 

MORBIDITY, MORTALITY AND HOSPITAL STAY  

Complications occurred in 12 patients from the PES group (12.9%) and in 8 patients in 

NPES group (9.6%) (p=0.497) (Table 3). There were more cystic stump leakages in patients 

who had undergone an ES (4 vs. 1 patient, p=0.218). In 4 of these patients the highest 

level of experience of the surgical team was >200 LC’s. There was no difference in 

experience with the other complications.  

Iatrogenic bowel injury occurred in 2 patients in the NPES group, leading to laparotomy in 

one patient and conversion in the other. The latter eventually died of multi-organ failure 

after a second laparotomy for abdominal sepsis.  

Median postoperative hospital stay was significantly longer for patients in the PES group 

(p<0.001).  

Conversion of LC to an open cholecystectomy was associated with the occurrence of 

postoperative complications. Of 8 patients who underwent conversion, 4 developed a 

complication versus 16 of 168 non-converted patients (p<0.001).  
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Table 3     Morbidity, mortality and hospital stay. 

 PES (n=93) NPES (n=83) p-value 

Morbidity  12 (12.9%) 8 (9,6%) 0.499 

Mortality 0 1 0.291 

Hospital stay, postoperative 

days 

   Median (range) 

   Discharged after 2 days 

 

2 (1-16) 

73.6% 

 

1 (0-99) 

90.4% 

 

<0.001 

Data are numbers.  

 

DIFFERENCES BETWEEN PES AND NPES GROUPS 

In the PES group higher risks were observed for the length and complexity of surgery. The 

unadjusted risk of surgery that lasted more than 65 minutes in the PES versus the NPES 

group was 4.45 (95% CI 2.03 – 9.78) (Table 4). Entering previous abdominal surgery, 

experience of operating surgeon and highest level of experience in operating team as 

potentially confounding variables into the multiple logistic regression model, the risk 

remained almost unchanged at 4.21 (95% CI 1.79 – 9.91).     

The risk of surgery with a complexity of 7 or more points was also higher in the PES group 

than in the NPES group (unadjusted OR = 2.83, 95% CI 1.37-5.82). After adjustments for 

previous abdominal surgery, experience of operating surgeon and highest level of 

experience in operating team the OR was 3.12 (95% CI 1.43 – 6.91).      

 

 

Table 4     Multivariate linear regression analysis on the influence of the length of surgery. 

Predictor PES vs. NPES 95% Confidence interval p-value 

Length of surgery 4.45 2.03 9.78 <0.001 

Length of surgery* 4.21 1.79 9.91 0.001 

Complexity of surgery 2.83 1.37 5.82 0.005 

Complexity of surgery* 3.12 1.43 6.81 0.004 

* Adjustments for previous abdominal surgery, experience of operating surgeon and  

highest level of experience in operating team 
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DISCUSSION 

This is the first prospective cohort study comparing complexity of LC after ES with LC for 

uncomplicated gallstone disease. Data showed that patients who have undergone an 

ERCP with ES for choledochocystolithiasis are subject to a more difficult laparoscopic 

cholecystectomy, both in operating time and the complexity of the operative procedure as 

indicated by the surgical team, compared to patients with uncomplicated gallstone 

disease. It was also apparent that a higher incidence of cystic stump leakage was present 

in patients who had undergone an ERCP. This difference was not significant, probably due 

to small numbers, and was not related to the surgeons’ experience. Literature on cystic 

duct leakage after LC has shown an increased prevalence after emergency 

cholecystectomy, however this relationship has not yet been described after ES.
14

 One of 

the well-known causes of cystic duct leakage is a wide cystic duct. It is understandable 

that after an episode of choledocholithiasis the cystic duct can be oedematous and clips 

can hard to place or easily slip off. When suspicion arises it might be wise to use 

endoloops or suture ligation. 

The postoperative hospital stay was also longer in the PES group.  

 

Previous retrospective studies have demonstrated a higher complication and conversion 

rate of LC after ES,
6-9

 this study demonstrates that indeed surgeons qualify this procedure 

as more difficult and lengthier than a LC for uncomplicated cholelithiasis. There was a 

difference in surgical experience between both groups. This was probably due to the 

elective character of one, and the (semi-) emergency character of the other group.
5
 But 

even after adjustments for level of experience, the risk of prolonged and more difficult 

surgery remains higher in the PES group.  

 

This finding that LC after ERCP is more difficult is in accordance with previous 

retrospective studies that demonstrated a higher complication and conversion rate of LC 

after ES. A possible explanation might be the destruction of Oddi’s sphincter, leading to 

bacterial colonization of the common bile duct, inflammation and scarring of the 

hepatoduodenal ligament. The theory of reflux and bacterial colonization is strengthened 

by previous studies showing that the bile in patients who've undergone a sphincterotomy 

is infected in approximately 60% of patients
.12,13

  

 

In this study there was a six-fold higher gallbladder related conversion rate of LC after 

ERCP compared to LC for uncomplicated cholelithiasis. Even though this difference fails to 

reach statistical significance, it does show a strong trend (p=0.055). Also, conversion was 

associated with a significant higher complication rate compared to laparoscopically 



Early laparoscopic cholecystectomy is more difficult after previous endoscopic retrograde 

cholangiography 

 

54 

 

completed cholecystectomy. This is in accordance with other studies showing that 

conversion of laparoscopic to open cholecystectomy is associated with increased 

postoperative pain, pulmonary complications, longer hospital stay and a slower recovery 

to normal daily activities.
10,15

 Although this higher complication rate may partly be 

explained by selection bias, i.e. that conversion to open cholecystectomy indicates a more 

advanced disease. We do believe that conversion must never be an issue when dealing 

with a difficult LC, since the consequences of bile duct, or other, injury are very severe. 

But it should be avoided that conversion takes place resulting from a lack of (laparoscopic) 

experience of the operating surgeon. In a study of 4139 cholecystectomies by Boddy et al. 

the authors clearly found fewer conversions and fewer complications if the LC was 

performed by a surgeon with a specialist interest in upper GI or hepatopancreaticobiliary 

surgery.
16

 

This has also been suggested by Kortram et al., who had found that non-laparoscopic 

surgeons (i.e. performing <50 laparoscopic procedures annually) have a significant higher 

conversion rate when dealing with an acute cholecystitis (3.6% vs. 15.6%).
17

 In this study 

conversion rate was not related to surgeons’ experience in LC. Probably the few 

conversions that occurred combined with the mixed background of this study group make 

it statistically difficult to show a difference. However, more and more evidence is being 

presented that complicated cholelithiasis (i.e. cholecystitis and choledocholithiasis) is the 

terrain of a laparoscopic skilled hepato-pancreatic-biliary surgeon and we believe the OR 

planning should be made more efficient according to this dogma. 

 

 

CONCLUSIONS 

Laparoscopic cholecystectomy after ERCP with ES for combined choledochocystolithiasis is 

a significantly more difficult and prolonged procedure than in uncomplicated gallstone 

disease with a longer postoperative hospital stay.  

Although a higher amount of conversions or complications could not be shown, it does 

seem justified to have a laparoscopically skilled surgeon perform the laparoscopic 

cholecystectomy after endoscopic sphincterotomy.  
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ABSTRACT 

 

Background 

Patients with choledochocystolithiasis are usually treated by endoscopic retrograde 

cholangiography with endoscopic sphincterotomy (ES) followed by laparoscopic 

cholecystectomy (LC). LC after ES is more difficult than in uncomplicated gallstone disease, 

possibly due to bacterial colonization of the common bile duct. The goal of this study was 

to evaluate if bactobilia influences the peri- and postoperative outcomes.  

 

Methods 

Data were obtained from a randomized trial on the timing of LC after ES. Ninety-six 

patients were randomized after ES to LC either within 72 h (early LC [ELC]) or in 6–8 weeks 

(delayed LC [DLC]).  

 

Results 

In 64 of 96 patients bile samples were obtained peroperatively. The overall prevalence of 

bactobilia was 62.5% [40/64; 50% of ELC patients (n = 13) vs. 71.1% in the DLC group (n = 

27); p = 0.088]. Age and group (i.e. ELC/DLC) were independent and significant predictors 

for the presence of bactobilia. The presence of bactobilia did not influence operating time 

and difficulty or conversion rate.  

 

Conclusions 

Patients with bactobilia developed more biliary events in the period between ES and LC 

(44% vs. 28%). After ES for choledochocystolithiasis, 62.5% of patients have bactobilia at 

the time of surgery. The prevalence of bactobilia increases with age and time. Patients 

with bactobilia tend to develop more biliary-related complications awaiting surgery. 
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INTRODUCTION 

For patients with combined choledochocystolithiasis endoscopic retrograde 

cholangiography (ERCP) with endoscopic sphincterotomy (ES) followed by laparoscopic 

cholecystectomy (LC) is still the most common treatment. A Cochrane review concluded 

that patients benefit from a prophylactic LC within 6 weeks in comparison to deferral of 

the LC.
1
 Patients in the LC group had significantly better primary outcome (mortality) and 

secondary outcomes (biliary complications, subsequent ERCP or cholecystectomy). 

Therefore, the authors’ conclusion was that an LC should be offered to anyone who is 

deemed fit for surgery. In a recent randomized clinical trial, we showed that performing 

LC within 72 hours after ES is safe and prevents recurrent biliary complications in patients 

awaiting LC after ES within 6–8 weeks.
2 

A similar randomized clinical trial by Salman et al. 

in which they compared LC after ES for choledochocystolithiasis within 72 h versus after 

72 h showed a significant lower conversion rate, a shorter median operating time and 

shorter median postoperative hospital stay in the group which received their LC within 72 

h.
3
 Multiple studies demonstrate that LC after ES is more difficult than in uncomplicated 

gallstone disease and has a higher conversion rate.
1,4,5

 A probable explanation for this 

phenomenon is the destruction of the sphincter of Oddi. This may lead to bacterial 

colonization of the common bile duct, inflammation and scarring of the hepatoduodenal 

ligament.
3,5-9

 The goal of this study was to assess the rate of bactobilia in patients 

undergoing LC after previous ES for bile duct stones, and to determine its effect on the 

outcome of LC and postoperative morbidity.  

 

METHODS 

PATIENTS 

Patients were recruited from a multicenter randomized clinical trial studying the effects of 

the timing of LC after ES for combined choledochocystolithiasis.
2
 In this trial, 96 patients 

were randomly allocated to LC either within 72 h after ES (early LC [ELC] group) or 6–8 

weeks after ES (delayed LC [DLC] group). All patients were 18 years and older and had an 

ASA classification under IV.  

 

PROCEDURE 

Patients undergoing ES were not routinely administered antibiotics during or following the 

procedure. The LC was done by a standard four-trocar technique. During the LC, a bile 

sample was collected under aseptic conditions.  
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OUTCOME PARAMETERS 

Bile samples were routinely cultured on aerobic (blood, chocolate and MacConkey agar) 

and anaerobic media for 5 days at 37 ° C and were evaluated for aerobic and anaerobic 

bacteria, as well as growth of fungi and yeast. Duration and difficulty of surgeries, 

conversion rate, postoperative complications, hospital stay and recurrent biliary events 

(while waiting for LC) were recorded. The difficulty of LC was scored by the most 

experienced surgeon in the operating team on a 0–10 scale, with ‘0’ (zero) being very easy 

and ‘10’ very difficult. Operating time was defined as ‘time between first incision and 

placement of last suture’. The surgeons’ experience was recorded. If conversion occurred, 

the surgeon had to report the reason for conversion. Follow-up consisted of a visit to the 

outpatient clinic 2 weeks after LC and telephone interviews after 6 weeks and 6 months.  

 

STATISTICAL ANALYSIS 

Statistical analysis was performed with the use of SPSS for Windows (SPSS Inc., Chicago, 

Ill., USA). Categorical data were compared by means of χ2 analysis and Fisher’s exact test 

when numbers were small. Comparison of nonparametric data was done with the Mann-

Whitney U test. A logistical regression analysis was performed on the duration and level of 

difficulty of the LC to correct for the surgeons’ experience. A multivariate regression 

analysis was performed on the variables associated with outcome of bile culture.  

 

RESULTS 

Between June 2006 and October 2008, 96 patients were included in the trial. 49 

underwent LC within 72 h after ES (ELC) and 47 after 6–8 weeks (DLC). Of these 96 

patients, 93 received the allocated intervention (96.8%). In 64 of the 93 included patients 

bile cultures were obtained (68.8%) in 26 ELC patients (55.3%) and 38 DLC patients 

(82.6%). These 64 patients form the basis of the present study. A flowchart is given in 

Figure 1. There were no significant differences in this subgroup of 64 patients compared 

to the original group of 93 patients.  
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Figure 1     Patient flowchart 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Data are numbers. LC: laparoscopic cholecystectomy. ES: endoscopic sphincterotomy.  

 

 

 

Table 1     Patient characteristics of 64 patients with positive and negative bile cultures.  

 

 

 

 

 

 

 

 

Data are numbers and figures in parentheses are ranges. ERCP: endoscopic retrograde 

cholangiopancreaticography. ES: endoscopic sphincterotomy. LC: laparoscopic cholecystectomy. 

 *χ2 test. 

 

 

 

 Bacteria present 

(n=40) 

Bacteria absent 

(n=24) 

p-value 

Male / Female 18 / 22 5 / 19 0.053* 

Age, years 60 (21-85) 44 (24-68) <0.001 

ERCP Attempts  1 (1-3) 1 (1-3) 0.290 

Median delay ES-LC 38 (0-533) 2 (0-61) 0.063 

Bile culture pos 
       (n=13) 

Bile culture neg 
(n=13) 

Bile culture pos 
       (n=27) 

Bile culture neg 
(n=11) 

Bile cultures positive 
total 
n=40 

Bile cultures negative 
total 
n=24 

LC 6-8 wks after ES 
(n=38) 

LC <72 hrs after ES 
(n=26) 

93 patients underwent LC after ES 

Bile cultured 
(n=64) 



Chapter 5 

64 

 

BACTOBILIA 

The overall prevalence of bactobilia was 62.5% (40/64). In the ELC group, 50% (n = 13) of 

patients had bactobilia as compared to 71.1% (n = 27) in the DLC group (p =0.088). Two 

thirds of patients (67.5%) with bactobilia originated from the DLC group. Patient 

characteristics are listed in Table 1. Bacteria most often cultured were Streptococcus 

viridans (27.5%), Escherichia coli (25%) and Haemophilus species (25%). In almost 75% of 

the positive cultures multiple organisms were found, up to 4 different species per bile 

sample. For the purpose of further analysis of the risk factors and surgical outcome, we 

divided the patients into two groups: patients with bactobilia (B+ group, n = 40) and 

patients with sterile bile (B– group, n = 24). Patients with bactobilia (B+ group) appeared 

to be significantly older than patients without bactobilia (B– 

group) (p<0.001) (Table 1). In the B+ group, the male to female ratio is 1: 1.2 compared to 

1: 3.8 in the B– group (p=0.053). The median time between ES and LC in the B+ group was 

38 days (range 0–533) and for the B– group 2 days (0–61) (p=0.063). Mean time was 48 

days for the B+ group and 21 days for the B– group. Multivariate logistic regression 

analysis on 3 variables (group, i.e. ELC or DLC, age and sex) showed that time after ES and 

age were independently and significantly associated with bactobilia (Table 2). 

 

 Table 2     Multivariate logistic regression analysis on the influence of 3 variables on the outcome of bile 

cultures. 

 

 

 

 

 

 

Data are numbers. 1ELC or DLC group. 

 

 

Table 3     Procedural characteristics of 64 patients with positive and negative bile cultures 

 Bacteria present 

(n=40) 

Bacteria absent 

(n=24) 

p-value 

LC experience of surgeon, 

median 
>200 50-200 0.369 

Duration of LC, min 57.5 (35-120) 62 (30-120) 0.884 

Difficulty of LC  5 (0-9) 4.5 (1-9) 0.949 

Conversion rate 2 (5%) 0 0.524* 

Data are numbers and figures I parentheses are rages, unless otherwise indicated.  

*Fisher's Exact Test 

 

 

Predictor Odds ratio (OR) 95% confidence interval p-value 

Group1 3.811 1.069 13.590 0.039 

Age 1.079 1.031 1.130 0.001 

Sex 1.946 0.519 7.304 0.324 
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PERIOPERATIVE FINDINGS 

There was no significant difference in difficulty of surgery between the B+ and B– groups 

(Table 3). The median operating time was 57 min for the B+ group and 62 min for the B– 

group (p = 0.884). There were 2 conversions in the B+ group (5%) compared to zero in the 

B– group (p = 

0.524). Experience of surgeons in LC was comparable between B+ and B– groups. Both 

conversions in the B+ group were in patients originally from the DLC group.  

 

FOLLOW-UP: RECURRENT BILIARY EVENTS 

None of the patients in the original ELC group developed biliary events, very likely due to 

the early timing of the LC. Therefore, the recurrence of biliary events were only studied in 

the DLC group (n = 38). Within that group we compared the clinical course of patients in 

the B+ group (n = 27) and patients in the B– group (n = 11). In the B+ group biliary events 

occurred in 44% of this subgroup of patients (n = 12) during follow-up. Of these 12 

patients, 3 developed acute cholecystitis, 8 had biliary colics, and 1 patient developed 

recurrent CBD stones. All these events occurred prior to their LC (Table 4). In the B– group 

27% of patients (n = 3) suffered from biliary events, all three had biliary colics, none had 

acute cholecystitis (p = 0.47).  

 

POSTOPERATIVE COMPLICATIONS 

In the B+ group postoperative complications occurred in 3 patients (7.5%; 2 wound 

infections and 1 cystic duct leak, treated conservatively) (Table 5). In the B– group 1 

patient (4.2%) suffered a complication (wound infection). 

 

 

Table 4     Biliary events in patients from delayed laparoscopic cholecystectomy (DLC) group (n=38),  

with positive and negative bile cultures. 

 
Bacteria present 

(n=27) 

Bacteria absent 

(n=11) 
p-value* 

No biliary event 

Biliary event 

  Biliary colic 

  Acute cholecystitis 

  Recurrent CBD stone 

15 (66%) 

12 (44%) 

8 

3 

1 

8 (73%) 

3 (27%) 

3 

0 

0 

0.47 

 

 

 

 

Data are numbers. *Fisher's Exact test. 
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Table 5     Postoperative morbidity and hospital stay in patients with positive and negative bile cultures. 

 

 

 

 

 

 

 

 

 

 

Data are numbers. *Fisher's Exact test. **Mann Whitney U. 

 

 

DISCUSSION 

Our study group consisted of 64 choledochocystolithiasis patients, who all underwent 

sphincterotomy and in most cases also mechanical removal of CBD stones. In this entire 

group, 62.5% had bactobilia at the time of surgery. These numbers are similar to those in 

a study performed by Csendes et al. in which bile was aspirated in 425 patients with 

symptomatic gallstone disease and 42 control patients.
9
 In their control group, all bile 

samples were sterile. In patients with uncomplicated symptomatic gallstone disease, 

infected bile was found in 22%, and in patients with stones in the common bile duct 

(without cholangitis), bacteria were present in 58% of the patients. This bactobilia rate is 

comparable with the 50% rate we found shortly after ES. Of patients in the delayed LC 

group in whom the cultures were taken 6–8 weeks after sphincterotomy, 71% appeared 

to have bactobilia.  

The cause of this increase in bactobilia over time is still unknown. It strongly suggests that 

destruction of the sphincter of Oddi does in fact lead to reflux, resulting in an increased 

colonization over time.
5-9

 However, we also found bactobilia in patients receiving ES and 

LC the same day, making it plausible that bactobilia was present before sphincterotomy 

took place. This may suggest that the stones themselves are a cause of colonization and 

the sphincterotomy adds to this effect.
10

 On the other hand, in this specific group of 

patients it cannot be excluded that stone passage prior to ES has itself led to mechanical 

dysfunction and subsequent reflux and colonization.  

Bactobilia did not have any effect on the difficulty of the LC, operating time or conversion 

rate. Nor did patients with bactobilia have more infectious complications. This is in 

contrast with two other studies on the effect of bile cultures on the outcome of LC.
11,12

 In 

the study by Morris-Stiff et al. more infectious complications occurred in the group with 

 
Bacteria present 

(n=40) 

Bacteria absent 

(n=24) 
p-value* 

Complications 

   Wound infection 

   Cystic duct leak 

3 (7.5%) 

2  

1 

1 (4.2%) 

1 

0 

1.00* 

 

 

Hospital stay, days 

   Postoperative (range) 

   Total (range) 

 

2 (1-11) 

4 (2-14) 

 

1 (1-14) 

4 (2-16) 

 

0.480** 

0.198** 
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positive bile cultures (p<0.05).
12

 Also in a study by Galili et al. not only did infectious 

complications occur more often, but overall complications were significantly higher in the 

group with infected bile.
11

 These findings were not reproduced in our study, possibly due 

to the limited number of patients included.  

Patients with bactobilia tend to have more biliary events than those without infected bile. 

Three of 40 patients developed an acute cholecystitis (7.5%) and 8 patients (20%) suffered 

from biliary colics. Only 3 patients (12.5%) in the B– group suffered biliary colics, and no 

acute cholecystitis was seen in this group. Even though this difference was not significant, 

also most likely due to limited numbers, it still shows a tendency that bactobilia might be 

a risk factor for developing biliary events.  

Our study clearly shows an association between increasing age and bactobilia: 50% of 

patients with bactobilia were 60 years or older, in contrast with 12.5% of patients without 

infected bile (p = 0.002, likelihood ratio = 10.1). This is consistent with other studies and is 

thought to be caused by age-dependent physiological changes (decreased biliary motility 

and clearance, increasing duodenal motor disorders and anatomical/functional 

alterations, diabetes mellitus).
9,11-13 

Our patient population originates from a randomized clinical trial on the effects of the 

timing of LC after ES. Since sample size calculation of that trial was based on other primary 

endpoints, our study is underpowered for a number of interesting outcomes on the 

consequences of bactobilia (infectious and biliary complications, conversion rate). We 

therefore cannot provide strong recommendations on the need to perform an early LC 

after ES in order to prevent bactobilia from occurring, nor can we advocate prophylactic 

antibiotics in patients with risk factors for bactobilia (old age, increased time between ES 

and LC). However, it surely does stress the need for further research on this subject.  

 

CONCLUSIONS 

Almost two thirds of patients have bactobilia after ES for choledochocystolithiasis. It 

seems that over time bile becomes infected after ES. Delay of LC leads to a higher 

incidence of infected bile. In our study, bactobilia did not lead to more complications of 

surgery. Patients with infected bile have a tendency for developing biliary events during 

the waiting time for LC. It is important that more data from larger studies on this subject 

become available to stress the importance of early LC after ES.  
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ABSTRACT 

 

Background 

The aim of this study was to evaluate the impact of surgical subspecialization on the 

outcome of laparoscopic cholecystectomy. 

 

Methods  

The retrospective cohort study included all consecutive patients who underwent 

laparoscopic cholecystectomy between June 2002 and June 2009 in a major teaching 

hospital. Patients were divided into two groups: those operated on by laparoscopy-

oriented surgeons (more than 50 laparoscopic procedures annually) and those operated 

on by nonlaparoscopy surgeons. Surgeries were divided into two groups as well: elective 

surgery for cholelithiasis and emergency surgery for acute cholecystitis. Conversion rate, 

operating time, complications, and length of hospital stay were analyzed and compared 

between both groups. 

 

Results  

During the study period 1509 patients underwent laparoscopic cholecystectomy for 

symptomatic gallstone disease. A laparoscopic surgeon performed the procedure on 893 

patients, and 616 patients were operated on by nonlaparoscopy surgeons. For elective 

surgeries the laparoscopic interest of the surgeon had no influence on the outcome of the 

procedure. In patients with acute cholecystitis, a significant difference in conversion rate 

(3.6 vs. 15.6%, p = 0.003) and operating time (68 vs. 76 min, p = 0.02) favored the 

laparoscopic surgeons.  

 

Conclusions 

Patients who present with acute cholecystitis have a greater chance of a laparoscopically 

completed cholecystectomy if operated on by a laparoscopy-oriented surgeon. 
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INTRODUCTION 

There has been an increasing demand for subspecialization in surgery over the last few 

years. In the field of gastrointestinal surgery, expertise in laparoscopy has increased 

enormously. This raises the question of whether the outcome of procedures considered 

part of the practice of a general surgeon, like laparoscopic cholecystectomy, are 

influenced by the degree of subspecialization of the individual surgeon.  

Major complications in laparoscopic cholecystectomy are infrequent, the most feared 

being injury of the common bile duct (0.5–1.4%).
1,2

 The reported conversion rate of 

laparoscopic cholecystectomy to open cholecystectomy is approximately 5% and is 

associated with increased postoperative pain, pulmonary complications, length of stay, 

and longer recovery to normal activities.
3-6

 It is to be expected that the risk of conversion 

and complications after laparoscopic cholecystectomy is lower if the procedure is 

performed by a laparoscopy-oriented surgeon. The current study was conducted to 

investigate whether the laparoscopic expertise of the surgeon influenced the outcome of 

laparoscopic cholecystectomy.  

 

METHODS 

PATIENTS 

All consecutive patients who underwent laparoscopic cholecystectomy (LC) in the period 

June 2002 to June 2009 in St. Antonius Hospital, Nieuwegein, the Netherlands (a major 

teaching hospital), were identified and included in a retrospective database (n = 1509). 

Patients who underwent a planned open cholecystectomy (n = 47) were excluded from 

the study.  

 

OUTCOME PARAMETERS 

Medical charts and surgical reports were reviewed and the following data were collected: 

patient demographics (age, sex, comorbidity), indication for cholecystectomy, conversion 

rate, operating time, postoperative complications, and length of hospital stay. Patients 

were divided into two groups: those operated on by or under the supervision of a 

laparoscopy-oriented surgeon (defined as a surgeon performing at least 50 laparoscopic 

procedures a year; heretofore referred to as a ‘‘laparoscopic surgeon’’; n = 9) and those 

operated on by or supervised by a ‘‘nonlaparoscopic surgeon’’ (n = 15). Unsupervised 

residents were considered nonlaparoscopic 

surgeons. Surgeries were also divided into two groups: elective surgery for cholelithiasis 

and emergency surgery for acute cholecystitis. All 1509 specimens were analyzed by a 

pathologist; in all patients with acute cholecystitis, the diagnosis was confirmed by 

pathology reports. Outcomes in terms of operating time, conversion rate, complication 
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rate, and length of hospital stay were compared between the laparoscopic and the 

nonlaparoscopic group and between the elective and the emergency surgery group.  

 

STATISTICAL ANALYSIS 

Statistical analysis was done using SPSS v17.0 (SPSS, Inc., Chicago, IL). Categorical data 

were compared with the Pearson χ
2
 test and continuous data were compared using the 

Student t test. A p<0.05 was considered statistically significant. 

 

RESULTS 

Of the 1509 included patients, 1052 (70%) were female. Median age was 51 years (range = 

14–99 years). Eight hundred ninety-three patients underwent LC by a laparoscopic 

surgeon and 616 patients were operated on by a nonlaparoscopic surgeon. Patient 

characteristics were comparable between groups. Nonlaparoscopic surgeons performed 

significantly fewer elective operations for cholelithiasis than laparoscopic surgeons (Table 

1). Complicated cholelithiasis (including preoperative ERCP with sphincterotomy) was 

present in 253 (17%) patients, equally divided between both groups, and 220 patients 

underwent emergency cholecystectomy for acute cholecystitis. In case of acute 

cholecystitis, there was no significant difference between the two groups of surgeons with 

regard to duration of symptoms: 3.1 days (±2.7) for nonlaparoscopic surgeons versus 4.4 

days (±7.4) for laparoscopic surgeons. 

 

Table 1     Indication for laparoscopic cholecystectomy by type of surgeon. 

 Laparoscopic surgeon 

(n=893) 

Nonlaparoscopic 

surgeon 

(n=616) 

p-

value 

Total 

(n=150

9) 

Indication  

   Cholelithiasis 

   Acute cholecystitis 

   Other 

   Preoperative ERCP 

 

759 (85%) 

111 (12.4%) 

23 (2.5%) 

150 (16.8%) 

 

493 (80%) 

109 (17.7%) 

14 (2.3%) 

103 (16.7%) 

 

0.01 

0.004 

NS 

NS 

 

1252 

220 

37 

253 

Data are numbers. Percentages are in parentheses 

 

The overall conversion rate was 3.8%: 2.8% in patients in elective surgery and 9.5% in 

patients in emergency surgery for acute cholecystitis (p<0.001) (Table 2). There was no 

difference in conversion rate between laparoscopic and nonlaparoscopic surgeons for 

patients in elective surgery. In patients with acute cholecystitis and undergoing 

emergency surgery, the conversion rate appeared to be dependent on the expertise of the 

surgeon. Laparoscopic surgeons did not convert as often in the case of acute cholecystitis 

compared to elective LC (3.6 vs. 3.2%, respectively). Nonlaparoscopic surgeons, on the 
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other hand, converted significantly more often in case of acute cholecystitis (15.6%) 

compared to elective LC (2.2%) and compared to laparoscopic surgeons (3.6%, p = 0.003) 

(Table 2).  

Operating time was longer when the cholecystectomy was performed by nonlaparoscopic 

surgeons, but only for acute cholecystitis (76 vs. 68 minutes, p = 0.02) (Table 3). 

 

Postoperative complications occurred in 9.3% of patients (Tables 4, 6). An injury to the 

common bile duct occurred in three patients and required secondary reconstructive 

surgery. Two patients suffered from bowel injuries requiring surgical reintervention (Table 

6). The overall complication rate did not differ between the two groups of surgeons. 

 In case of emergency cholecystectomy for acute cholecystitis, nonlaparoscopic surgeons 

tended to have a higher complication rate than laparoscopic surgeons (14.7 vs. 12.6%), 

although this finding did not reach statistical significance (p = 0.08).  

In case of elective LC, the length of hospital stay was significantly longer for patients of 

laparoscopic surgeons: 2 ± 6.2 vs. 1.6 ± 2.1 days (p = 0.04). There were no differences 

between the groups with respect to emergency surgery for acute cholecystitis (Table 5). 

Overall mortality was 0.4% and did not differ between groups (Table 6).  

 

Table 2     Conversion rate in elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

25 (3.2%) 

11 (2.2%) 

NS 

4 (3.6%) 

17 (15.6%) 

0.003 

NS 

<0.001 

Data are numbers. NS non significant 

 

 

Table 3     Operation time for elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

56 ± 25 

58 ± 24 

NS 

68 ± 27 

76 ± 24 

0.02 

<0.001 

<0.001 

NS non significant 

 

 

Table 4     Postoperative complications in elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

76 (9.7%) 

35 (6.9%) 

NS 

14 (12.6%) 

16 (14.7%) 

NS 

NS 

0.08 

NS non significant 



Chapter 6 

76 

 

 

Table 5     Length of hospital stay in elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

2.0 ± 6.2 

1.6 ± 2.1 

0.04 

4.5 ± 4.4 

5.4 ± 6.3 

NS 

<0.001 

<0.001 

NS non significant 

 

 

 

 

 

Table 6     Postoperative complications of 1509 patients who underwent laparoscopic cholecystectomy 

 per type of surgeon 

 Laparoscopic surgeon 

(n=893) 

Nonlaparoscopic 

surgeon 

(n=616) 

Total 

(n=1509) 

Complicationsa 

   Common bile duct injury 

   Bowel injury 

   Cystic duct leakage 

   Bleeding 

   Intra-abdominal abscess 

   Wound infection 

   Cardiopulmonary 

 

ICU admission 

 

Mortality 

78 (8.7) 

1 (0.1) 

1 (0.1) 

14 (1.6) 

16 (1.8) 

10 (1.1) 

15 (1.7) 

21 (2.4) 

 

6 (0.7) 

 

4 (0.4) 

39 (6.3) 

2 (0.3) 

1 (0.2) 

10 (1.6) 

5 (0.8) 

6 (1.0) 

3 (0.5) 

12 (1.9) 

 

4 (0.6) 

 

2 (0.3) 

117 (7.8)b 

3 (0.2) 

2 (0.1) 

24 (1.6) 

21 (1.4) 

16 (1.1) 

18 (1.2) 

33 (2.2) 

 

10 (0.7) 

 

6 (0.4) 
Data are numbers. Percentages between parentheses.  

a     The complications shown are a selection of the total complications described in 

     this article. Urinary tract infections, urinary retention and infection e.c.i. are not included in 

     this table.  

b     Numbers of complications do not equal patients with complications; some patients had  

     multiple different complications (i.e. bleeding and pneumonia), these are      

     scored as two individual complications. 
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DISCUSSION 

Our study unequivocally shows the impact of the experience of the individual surgeon on 

the outcome of laparoscopic cholecystectomy in terms of conversion rate and operating 

time in the treatment of acute cholecystitis. The laparoscopic surgeon had to convert less 

often and completed the procedure faster than the nonlaparoscopic surgeon. Recently, 

comparable observations were made in a large British series of patients. Boddy et al. 

conducted a retrospective analysis of 4139 laparoscopic cholecystectomies.
7
 Patients 

were divided into two groups: those operated on by a gastrointestinal (GI) surgeon and 

those operated on by a general surgeon without GI interest. The authors also 

discriminated between elective and emergency surgery, but it was not entirely clear 

whether the emergency procedures were exclusively for acute cholecystitis. General 

surgeons without GI interest converted significantly more often than GI surgeons: overall 

conversion rate was 14.1 vs. 3.4%. In case of emergency surgery, the conversion rate of GI 

surgeons was on average 10.9%. The conversion rate of non-GI surgeons fluctuated 

enormously over the 10-year period, ranging from 30 to 81%. The authors also found that 

there were significantly more bile duct injuries and postoperative fluid collections in 

patients operated on by non-GI surgeons. In our analysis we focused on the laparoscopic 

experience of surgeons and observations similar to those of Boddy et al. were made while 

we made a clear distinction between elective surgery for symptomatic gallstone disease 

and emergency surgery for acute cholecystitis. In the current study there was no 

significant association between complications and the type of surgeon. A potential 

confounding variable in our study is the fact that all laparoscopic surgeons were GI 

surgeons or fellows in GI surgery (n = 7), while no GI surgeons were included 

in the nonlaparoscopic surgeon group. In daily practice, however, both qualities, 

laparoscopy and GI subspecialization, often go together.  

In our study, patients who underwent elective surgery by laparoscopic surgeons tended to 

have a higher complication rate than patients operated on by nonlaparoscopic surgeons in 

elective surgery. This difference may very well be attributed to selection bias: patients 

with a higher preoperative morbidity or predictors of a more complex procedure are 

preferably assigned for surgery by a laparoscopic surgeon.   

Conversion from a laparoscopic to an open cholecystectomy is not a complication, and 

under no circumstance should a conversion be postponed at the cost of an avoidable 

complication. However, an open cholecystectomy is associated with increased 

postoperative pain, pulmonary complications, and a longer recovery to normal 

activities.
5,6

 Conversion therefore has important consequences for the patient. It is to be 

expected that with increasing laparoscopic expertise, the difference in conversion rate, 
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but also in operating time and complications, between laparoscopic and nonlaparoscopic 

surgeons will increase rather than decrease. 

Laparoscopic cholecystectomy is generally considered the gold standard in the treatment 

of gallstone disease, although minimal-incision cholecystectomy has gained some 

popularity. Keus et al. compared minimal incision to laparoscopic cholecystectomy for 

symptomatic cholecystolithiasis.
8
 For the elective situation no statistical differences in 

conversion or complication rate between the procedures were found, although operating 

times were in favor of the small-incision cholecystectomy. No data are available with 

regard to small-incision cholecystectomy compared to the laparoscopic procedure for 

acute cholecystitis. 

 

CONCLUSION 

Patients with acute cholecystitis have a greater chance of a laparoscopically completed 

cholecystectomy if they are operated upon by a laparoscopic surgeon. This observation 

merits consideration for inclusion as a quality indicator in best-practice protocols by the 

surgical profession. The availability of laparoscopic expertise may depend on time and 

location and can differ between hospitals. However, the need for emergency surgery by a 

nonlaparoscopic surgeon is often relative, and postponing the operation to the following 

day in order to have it performed by a laparoscopic surgeon has to be considered.  
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ABSTRACT 

 

Background: 

Common bile duct stones can be managed by endoscopic retrograde 

cholangiopancreaticography (ERCP) with sphincterotomy (ERCP/S) or laparoscopically by 

transcystic or transductal stone extraction. The aim of this study was to systematically 

review the safety and effectiveness of combined endoscopic/laparoscopic management 

versus total laparoscopic management for combined choledochocystolithiasis with specific 

emphasis on transcystic versus transductal stone extraction. 

 

Methods 

A systematic search was performed in MEDLINE/Pubmed, Embase, the Cochrane Library 

and clinicaltrials.gov. Included were randomized clinical trials (RCTs) on combined 

endoscopic/laparoscopic management and total laparoscopic management for combined 

choledochocystolithiasis. Laparoscopic common bile duct exploration (LCBDE) was divided 

in to transductal (TD) and transcystic (TC) approach.  

The primary outcomes were successful stone clearance from common bile duct (CBD), 

postoperative/-procedural morbidity and mortality. Secondary outcomes were conversion 

to other procedure, number of procedures per patient, length of hospital stay, and total 

length of operation/procedure.  

 

Results 

Of 585 articles screened, 8 RCTs with 965 patients were included. Successful bile duct 

clearance varied between 55.2% and 97% in the ERCP groups, between 80.4% and 100% in 

the TC groups, and between 58.3% and 100% in the TD groups. There were more bile leaks 

after TD stone extraction (11%) compared to ERCP (1%) and TC stone extraction (1.7%). 

Total morbidity varied between 9.1% and 38.3% in the ERCP groups, 7% and 10.5% in the 

TC groups and 18.4% and 26.7% in the TD groups. Methodological and statistical 

heterogeneity among the trials precluded a meaningful meta-analysis. 

 

Conclusions  

Review of the literature shows that single stage treatment is not yet generally accepted as 

the treatment of choice in managing combined choledochocystolithiasis. Stone clearance 

rates are comparable between the three modalities, but transductal stone extraction 

seems to be associated with a higher risk on bile leaks and should only be performed in 

centres highly experienced with this procedure. Transcystic stone extraction, however, is a 

more accessible technique with a lower complication rate and might be used during 
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laparoscopic cholecystectomy. If unsuccessful, per- or postoperative endoscopic stone 

extraction is a viable option. Treatment of common bile duct stones should be based on 

available expertise 

  

  

INTRODUCTION 

Of patients with symptomatic gallbladder stones 3-10% have concomitant common bile 

duct (CBD) stones.
1-4

 Before the laparoscopic era standard treatment consisted of open 

cholecystectomy and common bile duct exploration (OCBDE), with satisfactory results.
5-8

 

Since the availability of endoscopic retrograde cholangiopancreaticography (ERCP) in the 

1970s endoscopic treatment of CBD stones prior to cholecystectomy became a generally 

accepted alternative to open bile duct exploration.
9-10

 In the past two decades 

laparoscopic cholecystectomy (LC) has become the golden standard and is nowadays the 

most common performed laparoscopic abdominal procedure. Experience with 

laparoscopic common bile duct exploration (LCBDE) however was limited due to the high 

success rates of endoscopic stone extraction and relative low number of patients. In most 

countries in Europe, patients suspected of having CBD stones generally undergo 

preoperative ERCP and sphincterotomy followed by LC.  Due to the fast expanding skills in 

laparoscopic surgery the laparoscopic one stage approach to CBD stones has again drawn 

attention. LCBDE consists of removing the stone via the transcystic (TC) or transductal (TD) 

route. The single-stage treatment of CBD stones implies performing LCBDE and LC in one 

session. The main advantage would be to be able to treat the patient in one session for 

both problems instead of the two stage endoscopic-laparoscopic approach. Meta-analyses 

of randomized clinical trials (RCTs) of single and two-stage management have been 

published the past years.
10-12

 Although included studies varied mildly, two of three studies 

concluded that LCBDE is similar to two-stage treatment in its effectiveness and 

postoperative morbidity, but that the number of procedures per patient and hospital stay 

is reduced in the LCBDE group.
10,12

 A third meta-analysis concluded that there is no 

difference between single-stage laparoscopic-endoscopic management and two-stage 

management of choledochocystolithiasis.
11

 However in none of these meta-analyses 

specific attention was fixed on the differences between a transcystic or transductal 

approach.  

It is preferable to treat the patient in one session for both problems. But are data 

sufficient to draw conclusions based on the RCTs, realizing there might be a difference in 

the transcystic versus transductal approach?  
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In this systematic review we critically appraised available trials to compare the outcomes 

after the combined endoscopic/laparoscopic approach with the total laparoscopic 

approach, with a special emphasis on transcystic versus transductal approach.  

   

METHODS 

INCLUSION AND EXCLUSION CRITERIA FOR STUDY SELECTION 

This review was conducted according to the recommendations of the PRISMA 

statement.
13

 Studies were selected for review if they compared surgical (LC with LCBDE) 

with combined endoscopic-surgical (ERCP with ES proceeded by, followed by, or during 

LC) management of adult patients with combined choledochocystolithiasis. Only 

randomized clinical trials were eligible. 

  

STUDY SELECTION 

A literature search of studies published between January 1990 and November 2012 was 

performed. MEDLINE/Pubmed, Embase, the Cochrane Central Register of Controlled Trials 

and clinicaltrials.gov were searched. The following keywords were used for the search: 

laparoscopic cholecystectomy, common bile duct stones, calculi, choledocholithiasis, 

LCBDE, laparoscopic common bile duct exploration, bile duct exploration, 

choledochotomy, single stage and single step. No language restrictions were used. 

Reference lists of published articles and review articles were screened to ensure inclusion 

of all possible studies. Two investigators independently judged the harvested titles and 

abstracts for eligibility. Disagreements between investigators were resolved by screening 

the full paper or by consulting a senior investigator. 

  

DATA EXTRACTION 

Two authors assessed methodological quality of the studies using the Cochrane 

collaboration tool for assessing risk of bias and independently extracted the data.
14

 

Disagreements between investigators were evaluated by a senior investigator.  

In each study we divided the LCBDE group in to 2 groups; transcystic stone extraction en 

transductal stone extraction. If data could not be obtained from the article itself, the 

corresponding author was contacted and original data were requested.  

The primary outcomes were: successful stone clearance from common bile duct after 1 

procedure, total morbidity, major morbidity (bile leak, bleeding, cholangitis, clinical 

pancreatitis, pneumonia, sepsis, acute myocardial infarction, cerebrovascular event, 

pulmonary embolus, early reoperation and conversion to open surgery in LCBDE groups), 

biliary morbidity (bile leakage, bleeding from sphincterotomy and retained stones) and 

mortality. Bile duct clearance and conversion to other procedure was measured as 
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percentage of patients with actual CBD stones. Morbidity was measured as percentage of 

the total group.  

Secondary outcomes were conversion to other procedure, additional procedures (any 

endoscopic or surgical procedure, other than allocated, for failed bile duct clearance or 

any procedure for management of a complication) and length of surgery and length of 

hospital stay (LOS).  

  

STATISTICAL ANALYSIS 

Differences in outcomes between treatment groups were expressed as percentages. A 

meta-analysis was planned to compare combined endoscopic-surgical treatment with 

surgical treatment. For this purpose, we analysed the studies and divided the data from 

the combined LCBDE-groups per study in transcystic and transductal approach, whenever 

possible.  

Clinical and methodological heterogeneity was judged by assessing the similarity of two 

criteria: trial population (demographics, inclusion/exclusion criteria) and randomization 

(type of intervention per arm, moment of randomisation). 

We performed a preliminary meta-analysis to assess statistical heterogeneity using 

Review Manager (version 5.1, the Nordic Cochrane Centre, Copenhagen, Denmark). 

Statistical heterogeneity was measured using I
2
 scores. If substantial clinical heterogeneity 

was present or if I
2
 was higher than 50%, we refrained from doing a meta-analysis. 
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RESULTS 

The literature search identified 9 RCTs according to the criteria
15-23

 (Figure 1). One trial 

was excluded because authors did not report the number of TC and TD stone extractions, 

and did not respond to our requests for additional data.
23 

The 8 suitable trials contained 

965 patients, of which 795 patients had actual CBD stones (Table 1). Seven of these trials 

have been used in previous meta-analyses.
15-21

 The 8
th

 trial was published more recently.
22

  

 

 

  

Figure 1     Flowchart of trial inclusion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Records identified through database searching n = 865 
Pubmed n = 316 
Embase n = 189 
Science Citation Index n = 309 
The Cochrane Library n = 51 

Records after duplicates removed n = 585 

Records  screened  n = 585 

Full text articles assessed for 
eligibility n = 17 

Studies included in 
 meta-analysis n = 8 
 

Excluded after reading full text  n = 9 
- Review n = 2 
- Observational studies  n = 3 
- Non randomized studies  n = 2 
- Open surgery n = 1 
- No data substractable  n = 1 

Excluded after screening 
 title/abstract n = 568 
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Table 1     Description of included trials 

Age as provided by authors: * Mean age. +median age.  

LC, laparoscopic cholecystectomy; ERCP, endoscopic retrograde cholangiopancreatography; LCBDE, laparoscopic 

common bile duct exploration; IOC, intraoperative cholangiography; CBD, common bile duct; TD, transductal; TC, 

transcystic; CD, cystic duct; IOERCP, intraoperative endoscopic retrograde cholangiopancreatography; MRCP, 

magnetic resonance cholangiopancreatography. Age as provided by authors: * Mean age. +median age 

 

 

 

 

 

 

 

 

Author Year Study 

design 

Sample 

size 

ASA 

classification 

Age Randomisation Intervention 

Rhodes  
et al [15] 

1998 LC+ERCP 
LC+LCBDE 

 40 
40 

Not stated 68* 
62* 

Stones on IOC ERCP: <48hrs after LC. If ESE failed, 
repeated after 1 week. 
TC: If stones <10mm. If TC failed TD 
TD: If stones >10mm, if CDB >6mm. 

Nathanson  
et al [16] 

2005 LC+ERCP 
LC+TD 

45 
41 

I - V 56* 
60* 

After failed TC ERCP: no time specified in article. 
TD: after failed TC stone extraction 

Cuschieri  
et al [17] 

1999 ERCP+LC 
LC+LCBDE 

136 
133 

I & II 18-89 
19-88 

Proven or suspected 
CBD stones 

ERCP: timing of LC up to individual surgeon. 
If ESE failed > LCBDE 
TC: small, non-occlusive stones 
TD: large, occlusive stones 

Sgourakis  
et al [18] 

2002 ERCP+LC 
LC+LCBDE 

42 
36 

I & II 46-89 
43-88 

Suspected  
CBD stones 

ERCP: LC <48hrs after ESE 
TC: If stones <7mm 
TD: intrahepatic stones, >6mm and 
confluence of CD in posterior wall of CBD. 

Noble 
et al [19] 

2009 ERCP+LC 
LC+LCBDE 

47 
44 

I – III 74+ 
76+ 

Proven or suspected 
CBD stones 

ERCP: If failed > repeat. LC commonly <1 week. 
TC: including radiologic exploration (flushing). 
TD: favoured when larger diameter CBD/stones 
or multiple stones. 

Rogers  
et al [20] 

2010 ERCP+LC 
LC+TC 

55 
57 

I & II 45* 
40* 

Suspected  
CBD stones 

ERCP: LC as soon as possible 
TC: only modus of LCBDE 

Bansal  
et al[21] 

2010 ERCP+LC 
LC+TD 

15 
15 

Not stated 39+ 
47+ 

Proven or suspected 
CBD stones on  

MRCP/EUS 

ERCP: if ESE failed > repeated. LC after 4-6 weeks 
TD: because of large stone bulk only TD approach 

ElGeidie  et 

al [22] 
2011 LC+IOERCP 

LC+LCBDE 
107 
112 

I – III 29+ 
32+ 

Proven or Suspected 
CBD stones on 

 MRCP 

ERCP: IOERCP after LC. 
TD: CBD >10 mm, stones >10 mm, or >4, in cases 
of proximal location, unfavourable cystic duct-CBD 
junction, or after failure TC 
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Table 2     Risk of bias assessment 

Author Random 

sequence 

generation 

Allocation 

concealment 

Blinding of 

participants and 

personnel 

Blinding of 

outcome 

assessment 

Incomplete 

outcome data 

Selective 

reporting 

Other bias 

Rhodes et al 

[15] 

○ ○ □ ○ ● □ ○ 

Nathanson et al 

[16] 

○ ● □ ○ ● □ ○ 

Cuschieri et al 

[17] 

● ○ □ ○ ● □ ○ 

Sgourakis et al 

[18] 

□ ○ □ ○ □ □ ● 

Noble et al  

[19] 

● ○ □ ○ ● □ ● 

Rogers et al 

[20] 

● ● □ ○ □ ● ● 

Bansal et al  

[21] 

● ● □ ○ □ □ ○ 

ElGeidie et al 

[22] 

● ● □ ○ ○ ● ● 

 ●, consistent with criteria, low risk of bias; ○, partly consistent with criteria, unclear risk 

of bias; □, not consistent with criteria, high risk of bias.  
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TRIAL CHARACTERISTICS 

Risk of bias of the included trials is summarized in table 2. All patients in the trials had 

proven or suspected CBD stones on the basis of clinical features (jaundice, cholangitis or 

biliary pancreatitis), biochemical features (liver function tests) or imaging (transabdominal 

or endoscopic ultrasound, MRCP or intraoperative cholangiography).  

There was significant clinical heterogeneity among the 8 trials, especially in patients’ co-

morbidity (American Society Anaesthesiologist classification) and age (Table 1). There was 

significant methodological heterogeneity caused by differences in trial design, especially 

in timing of randomization and endoscopic treatment (Table 1). 

Most studies (n=5) compared LC/LCBDE (TC and/or TD) with LC/ preoperative ERCP; 

randomisation took place after suspicion or evidence of CBD stones but before any 

surgical or endoscopic therapeutic intervention took place.
17-21

 The remaining studies 

randomised after IOC confirmed CBD stones. The choice between TC and TD stone 

extraction was well described in the trials. In 3 trials only 1 of both techniques was 

used.
16,20,21

  

Data for endoscopic bile duct clearance could be extracted out of all trials (n=401). Data 

for TC successful bile duct clearance could be extracted out of all 6 trials performing TC 

stone extraction (n=182).
15,17-20,22 

Data for TD successful bile duct clearance could be 

extracted from out of all 7 trials performing TD stone extraction (n=220).
15-19,21,22

 

Morbidity (total, major and biliary) for ERCP groups could be extracted out of all trials. 

Morbidity for the TC and TD groups could be extracted out 5 trials.
15,16,20-22

 In the 

remaining trials morbidity is described in the articles for the total LCBDE group (TC/TD) or 

were provided by authors, but a distinction between TC and TD in total morbidity was 

often not reported.  

 

STATISTICAL HETEROGENEITY 

Given the large clinical heterogeneity between the study population a meta-analysis could 

not be performed.  

  

SUCCESSFUL BILE DUCT CLEARANCE AND CONVERSIO TO OTHER PROCEDURES  

Of 965 analysed patients, 795 patients had actual CBD stones at the time of intervention. 

The trials with pre-operative ERCP versus LCBDE had lowest percentage of actual CBD 

stones (72%). The exception being Bansal et al. (100%). who performed EUS or MRCP to 

confirm CBD stones before randomization.
21 

In the remaining 3 trials patients were 

randomized after IOC showed findings suggestive for CBD stones
15,16,22 
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ERCP bile duct clearance  

Successful bile duct clearance after ERCP (n=401) varied between 55.2% and 97%, with 7 

trials reporting a successful clearance rate of 75% and higher. Conversion to other 

procedure for bile duct clearance varied between 0% and 47.4%. Other procedures were 

post-operative ERCP (n=1), LCBDE (n=35), OCBDE (n=10) and “surgery” (n=2). The 

remainder of stones was removed by repeating ERCP (n=39). Morbidity (total, major and 

biliary) is described in table 3. Total morbidity in the ERCP group varied between 9.1% and 

38.3%. Post-operative ERCP hemorrhage was seen in 14 patients (3.5%), pancreatitis in 13 

patients (3.2%) and bile leakage in 4 patients (1%). The highest complication rate was in 

the trial by Noble et al., which was designed for high risk patients.
19

  

  

Transcystic bile duct clearance 

The success rates for TC stone extraction (n=182) varied between 80.4% and 100%. 

Conversion to other procedures varied between 0% and 19.6%. Other procedures were 

post-operative ERCP (n=11), conversion to OCBDE (n=2) and TD stone extraction (n=6). 

Bile leakage could be extracted out of 6 trials (n=118 patients) and occurred in 2 patients 

(1.7%).
15,16,18,20-22

 Both were managed conservatively. 

 

Transductal bile duct clearance 

The success rates for TD stone extraction (n=212) varied between 58.3% and 100%. 

Conversion to other procedures varied between 0% and 41.7%. These procedures were 

conversion to OCBDE (n=11) and post-operative ERCP (n=9). Bile leakage could be 

extracted out of 6 trials (n=129 patients) and occurred in 14 patients (11%).
15,16,18,20-22

  

 

MORTALITY 

Only 3 trials reported mortality
17-19

; ranging between 0% and 5.3% in the ERCP groups, 0% 

in TC groups and between 0% and 1.8% in the TD groups. However, Noble et al. and 

Sgourakis et al. report respectively 5 deaths and 1 death in the LCBDE group without 

specifying TC or TD subgroups.  
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Table 3     Primary and secondary outcomes 

Author Year Procedure Actual CBD 

stones 

Stone clearance 

(%) 

Conversion to 

other procedure 

(%) 

Total 

morbidity 

(%) 

Major 

morbidity 

(%) 

Biliary 

morbidity 

(%) 

Additional 

procedures 

Rhodes  
et al [15] 
 

1998 LC+ERCP 
LC+TC 
LC+TD 

40 
28 
12 

30 (75%) 
23 (82.1%) 
7 (58.3%) 

0 
5 (17.9%) 
5 (41.7%) 

6 (15%) 
- 
- 

5 (12.5%) 
0 

3 (25%) 

4 (10%) 
0 

3 (25%) 

1 
5 
7 

Nathanson 
 et al [16] 

2005 LC+ERCP 
LC+TD 

45 
41 

34 (75.5%) 
40 (97.6%) 

2 (4.4%) 
1 (2.4%) 

5 (11.1%) 
9 (22%) 

5 (11.1%) 
9 (22%) 

4 (8.9%) 
8 (19.5%) 

3 
7 

Cuschieri  
et al [17] 

1999 ERCP+LC 
LC+TC 
LC+TD 

99 
56 
53 

82 (82.8%) 
45 (80.4%) 
45 (84.9%) 

17 (17.2%) 
11 (19.6%) 
8 (15.1%) 

17 (12.5%) 
- 
- 

11 (8.1%) 
- 
- 

9 (6.6%) 
- 
- 

20 
- 
- 

Sgourakis 
 et al [18] 

2002 ERCP+LC 
LC+TC 
LC+TD 

32 
16 
12 

27 (84.4%) 
15 (93.8%) 

9 (75%) 

5 (15.6%) 
1 (6.2%) 
3 (25%) 

6 (18.7%) 
- 
- 

4 (12.5%) 
- 
- 

4 (12.5%) 
- 
- 

5 
1 
3 

Noble  

et al [19] 
2009 ERCP+LC 

LC+TC 
LC+TD 

38 
8 

30 

20 (52.6%) 
8 (100%) 

30 (100%) 

18 (47.4%) 
0 
0 

18 (38.3%) 
- 
- 

10 (21.3%) 
- 
- 

7 (14.9%) 
- 
- 

20 
- 
- 

Rogers  
et al [20] 

2010 ERCP+LC 
LC+TC 

31 
17 

30 (96.8%) 
15 (88.2%) 

1 (3.2%) 
2 (11.8%) 

5 (9.1%) 
6 (10.5%) 

0 
0 

- 
- 

1 
2 

Bansal  
et al [21] 
 

2010 ERCP+LC 
LC+TD 

15 
15 

13 (86.7%) 
14 (93.3%) 

2 (13.4%) 
1 (6.7%) 

4 (26.7%) 
4 (26.7%) 

2 (13.3%) 
2 (13.3%) 

2 (13.3%) 
2 (13.3%) 

2 
1 

ElGeidie  

et al [22] 
 

2011 LC+IOES 
LC+TC 
LC+TD 

101 
57 
49 

98 (97%) 
56 (98%) 
47 (96%) 

3 (3%) 
0 

2 (4.1%) 

10 (9.3%) 
4 (7%) 

8 (16.2%) 

5 (4.7%) 
3 (5.2%) 
3 (5.1%) 

9 (8.4%) 
3 (5.2%) 

5 (10.2%) 

4 
0 
3 

Data are numbers. -, no data available. 
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LENGTH OF PROCEDURES 

Length of procedures of the ERCP group was mentioned in 5 trials, of the TC group in 1 

trial and of the TD group in 2 trials (Table 4). Combined endoscopic/laparoscopic 

treatment seemed to be quicker, but data were not well comparable. 

 

LENGTH OF HOSPITAL STAY 

Length of hospital stay (LOS) of the ERCP groups was reported of all trials, in the TC group 

of 4 trials and in the TD group of 5 trials (Table 4). Length of stay for the TC groups was 

shortest, and LOS for the ERCP and TD groups seemed comparable. 

 

 

Table 4     Length of procedure and length of hospital stay. 

Author Year Procedure Length of procedures, 

min 

Length of hospital stay, 

days 

Rhodes  

et al [15] 

 

1998 LC+ERCP 

LC+TC 

LC+TD 

105 (range 60-255)+ 

- 

- 

3.5+ (range 1-11) 

- 

- 

Nathanson et 

al [16] 

 

2005 LC+ERCP 

LC+TD 

147.9* 

152.7* 

7.7* 

6.4* 

Cuschieri  

et al [17] 

 

1999 ERCP+LC 

LC+TC 

LC+TD 

- 

- 

- 

9+ (IQR 5.5-14) 

4+ (IQR 3-8) 

9+ 

Sgourakis  

et al [18] 

 

2002 ERCP+LC 

LC+TC 

LC+TD 

105 (range 60-225)+ 

- 

- 

9+ 

5+ 

11+ 

Noble  

et al [19] 

 

2009 ERCP+LC 

LC+TC 

LC+TD 

- 

- 

- 

PO 3+ (IQR 2-7) 

- 

- 

Rogers  

et al [20] 

 

2010 ERCP+LC 

LC+TC 

182* (SD 5.4) 

175* (SD 9.2) 

5+ (range 2-19) 

4+ (range 1-17) 

Bansal 

et al[21] 

 

2010 ERCP+LC 

LC+TD 

- 

153 (range 120-240) 

4* (range 2-11) 

4.2* (range 3-9) 

ElGeidie  

et al [22] 

 

2011 LC+IOES 

LC+TC 

LC+TD 

68* (range 45-160) 

- 

- 

3.1* (range 1-7) 

1.2* (range 1-3) 

2.6* (range 1-9) 

Length of procedure in minutes and length of hospital stay in days. + Median time/length. * Mean time/length. 
IQR: interquartile range. SD: standard deviation. 
-, no data available. 
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DISCUSSION 

This systematic review aimed to compare combined endoscopic/laparoscopic 

management of combined choledochocystolithiasis on the one hand, with TC and TD 

single stage management on the other hand. Our review showed that stone clearance is 

comparable between endoscopic, TC and TD stone extraction, but that complication rates 

seem to be higher for TD stone extraction compared to the endoscopic and TC approach. 

Based on these results it is too early to conclude that single stage treatment is widely the 

treatment of choice. 

Considering the clinical and methodological heterogeneity of the previously meta-

analyses their conclusions do not seem to be justified.
10-12

 LCBDE was considered as a 

single entity rather than the two techniques (TC or TD) which both have their own related 

morbidity. TD stone extraction has increased morbidity rates compared to TC and 

endoscopic stone extraction. Patients who underwent a laparoscopic choledochotomy 

tend to have more bile leaks as reported in all trials. Cuschieri et al. even report that 10 

out of 11 biliary complications occurred in the TD group. Hospital stay could not be 

compared in detail but it might be assumed that complications after TD stone extraction 

lead to prolonged hospital stay. This difference in complications is because a 

choledochotomy requires more technical skill than a TC stone extraction, and is often 

reserved for the more difficult stone extractions.
9,10,16,24-26

 

In case of choledocholithiasis ERCP shows a success rate of 90% and higher in experienced 

hands.
27

 In the trials described in our review these rates vary between 52.6% and 100% 

for the ERCP group, which are comparable to TC and TD stone extraction. 

Two stage treatment has several major drawbacks. First of all identifying the patients with 

CBD stones prior to cholecystectomy may be difficult, aided only by transabdominal 

ultrasound and biochemical criteria. A negative ERCP rate is reported in 10-40%; patients 

may have already passed the stones or have no abnormalities at time of ERCP.
12,28-31

 The 

increasing use of endoscopic ultrasound (EUS) and magnetic resonance cholangio-

pancreaticography (MRCP) has lowered the number of negative ERCP’s drastically. 

According to some studies MRCP’s accuracy for detecting CBD stones approaches 100% 

(sensitivity 80-100%, specificity 92-100%).
34,35

 Secondly ERCP related mortality is reported 

between 0.08% and 1% and morbidity of 10% depending on experience.
24,31,32,33

 Also 

sphincterotomy may on the long term lead to duodenobiliary reflux, bactobilia and 

stenosis is reported in 1-10%.
28,36-38

 Up to 10% of patients develop recurrent CBD stones 

due to bacterial colonization. In a small study of 9 patients, hyperplasia and metaplasia of 

the bile duct epithelium was detected in all patients 1-12 years after ES.
39

 In patients with 

a gastric bypass, for example, or other types of altered gastrointestinal anatomy success 
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rate of ERCP is low. Finally another disadvantage of the two-stage procedure principle is 

the increased interventional burden of the patient, the hospital stay and costs.  

Based on the present review the following strategy seems most justified. Single stage 

treatment requires routine IOC. Since IOC is already the first step in performing TC stone 

removal, it seems logical to try to extract (small) stones when seen on IOC. If TC stone 

extraction is not deemed possible it is questionable whether we should proceed with CBD 

exploration. Unless specific expertise in transductal extraction is available, ideally 

intraoperative ERCP (IOES) would be the next step, and could be performed in a 

‘rendezvous’ fashion. Placement of a transcystically inserted guide wire through the 

ampulla allowing easier access and less manipulation.
9,22,40,41

 But intraoperative ERCP 

requires an organisational effort to have an endoscopist and endoscopy equipment 

available at the operating room, especially in the case of unsuspected CBD stones. Also 

the patient’s supine position may cause technical problems in performing retrograde 

cannulation. However 2 recent meta-analyses showed comparable success rates for 

preoperative ERCP and IOES, but lower ERCP related complications for IOES.
42,43

 The ERCP 

could also be scheduled shortly after LC. A disadvantage of postoperative ERCP is the need 

for another surgical intervention if endoscopic stone extraction fails.  

Besides visualizing CBD stones, IOC does seem to have advantages in depicting anatomical 

variances of the biliary tract, thereby preventing/detecting bile duct injuries (BDI).
44-48

 

Even though a high level of evidence is hard to produce because of very large numbers of 

patients needed to show a significant difference in preventing BDI or retained stones, 

more and more surgeons recommend performing IOC standardly during every LC.
45,47,48

 In 

a systematic review it added approximately 16 minutes to the operating time, but in 

experienced hands it can be performed in approximately 10 minutes.
45,48

  

  

In conclusion, this systematic review shows that current literature does not favour one of 

both treatment options. Treatment of common bile duct stones should be based on 

available expertise. Transductal stone extraction seems to be associated with a higher risk 

on bile leaks and should only be performed in centres with an extensive experience in this 

procedure. However, in this era of increasing laparoscopic experience the skills to perform 

IOC and if necessary, transcystic stone extraction will undoubtedly become part of the 

laparoscopic surgeon’s  armamentarium. Until then, in case of unsuccessful TC stone 

extraction, intra- or postoperative endoscopic stone extraction is a viable option.  
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GENERAL SUMMARY 

 

The studies presented in this thesis focus on surgical aspect of patients with complicated 

gallstone disease, with an emphasis on choledochocystolithiasis. Studies presented in the 

first part of this thesis investigated the influence of timing of laparoscopic 

cholecystectomy after endoscopic sphincterotomy on preoperative, intraoperative and 

postoperative outcome. In the second part we evaluated the effect of subspecialization of 

surgeons on the outcome of laparoscopic cholecystectomy and analyzed literature on the 

surgical approach of bile duct stones and in particular, laparoscopic bile duct exploration. 

 

| PART ONE |  

After endoscopic sphincterotomy the conversion rate of a laparoscopic cholecystectomy is 

known to be higher compared to uncomplicated gallstone disease. Surgical dogmas 

favoured delayed surgery for a long time, hypothesizing that sphincterotomy induces 

inflammation and scarring of the hepatoduodenal ligament. In Chapter 2 we describe a 

randomized controlled trial on the timing of laparoscopic cholecystectomy after 

endoscopic sphincterotomy. Patients were randomized between early (<72 hours) or 

delayed (>6 to 8 weeks) laparoscopic cholecystectomy. The primary endpoint, a suspected 

difference in conversion rate, was not found; conversion rate was 4.3% in the early group 

and 8.7% in the delayed group. There was no difference in length or difficulty of surgery 

between both groups. There was no difference in complication rate between both groups. 

However, 36.2% of the patients in the delayed group suffered from biliary symptoms in 

the waiting period for cholecystectomy. In 20% of patients these were recurrent biliary 

complications (i.e. recurrent choledocholithiasis or acute cholecystitis), and 23.5% 

underwent emergency surgery. Based on these findings, we conclude that patients with 

symptomatic choledochocystolithiasis who will undergo endoscopic sphincterotomy, 

subsequent laparoscopic cholecystectomy should be performed within 72 hours. Early 

laparoscopic cholecystectomy is safe and might prevent the majority of biliary events in 

the conventional waiting-period following endoscopic sphincterotomy.  

 

Chapter 3 focuses on the logistical and technical feasibility of early laparoscopic 

cholecystectomy after endoscopic sphincterotomy. After the clinical trial we performed, 

described in the previous chapter, we changed our policy and aimed to operate all 

patients as soon as possible after endoscopic sphincterotomy. The operative data of 98 

consecutive patients operated in our hospital were analyzed if early laparoscopic 

cholecystectomy is feasible and safe. Of 98 patients, 74% was operated within 3 days,   

and 88% within 1 week after endoscopic sphincterotomy.  
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Conversion rate was 4.1%, surgical morbidity was 9.2% and overall morbidity 16.2%, data 

all comparable with the literature.  

Secondly, we performed a survey amongst the Departments of Surgery of 83 Dutch 

hospitals. The survey showed that in nearly half (47%) of the hospitals there is no protocol 

on timing of laparoscopic cholecystectomy after endoscopic sphincterotomy for surgeons 

or residents. The percentage of patients operated upon within 2 weeks is also higher for 

hospitals with a protocol, than hospitals without; 27% versus 6% respectively. The 

majority of surgeons postpone laparoscopic cholecystectomy because of the fear of 

complications or for logistic reasons. The data from our hospital showed that early 

laparoscopic cholecystectomy is logistically feasible and safe to perform. Fear for more 

complications after early surgery is not justified. Together with the high rate of recurrent 

complaints during the conventional waiting period for delayed surgery, we believe early 

laparoscopic cholecystectomy should become accepted as the standard of care. 

 

As mentioned before, studies have shown that there seems to be a higher conversion rate 

after endoscopic sphincterotomy. For long, this has been the only measurement of 

complexity of the post-endoscopic sphincterotomy cholecystectomy. In Chapter 4 we 

aimed to objectify the complexity by comparing laparoscopic cholecystectomy in patients 

with combined choledochocystolithiasis with patients with uncomplicated gallstone 

disease. Our data showed that patients who had undergone endoscopic sphincterotomy 

are subject to a more difficult and lengthier operative procedure, and a longer 

postoperative hospital stay. Median difference in length of procedure was 17 minutes; 

 60 minutes for the post-endoscopic sphincterotomy group vs 43 minutes for the 

uncomplicated group. Postoperative hospital stay was 2 vs 1 day respectively. This 

difference in length and complexity of surgery remained significant when corrected for a 

difference in experience of the operating teams. Even though morbidity and conversion 

rate were comparable, we believe it seems to be justified to have a skilled laparoscopic 

(hepatopancreatobiliary) surgeon perform the cholecystectomy in patients who 

underwent an endoscopic sphincterotomy.  

 

It has been shown previously that endoscopic sphincterotomy leads to bacterial 

colonization of the common bile duct. In Chapter 5 we analyzed bile samples of 64 post-

sphincterotomy patients, taken during laparoscopic cholecystectomy to investigate if the 

presence of bactobilia influences peri- and postoperative outcomes. Almost two thirds of 

the bile samples were infected (62.5%), with up to 4 different micro-organisms per 

sample. Patient’s age and time between endoscopic sphincterotomy and laparoscopic 

cholecystectomy were independent predictors for having bactobilia (p=0.001 and p=0.039 
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respectively). We did not find a relationship between the presence of bactobilia and 

operating difficulty, length of surgery, complications or conversion rate. The study was 

underpowered for detecting differences in biliary or infectious complication rates, and 

could therefore not provide strong recommendations on the need for prophylactic 

antibiotics preoperatively.  

 

| PART TWO | 

In Chapter 6 we analyzed 1509 patients undergoing laparoscopic cholecystectomy for 

uncomplicated and complicated gallstone disease. Our aim was to evaluate the impact of 

surgical subspecialization on outcome of surgery. In 220 patients with acute cholecystitis 

who underwent emergency surgery, we found that nonlaparoscopic surgeons (<50 

laparoscopic procedures annually) had a more than 4 fold higher conversion rate 

compared to laparoscopic-oriented surgeons (15.6 vs 3.6%, p=0.003). In elective surgery, 

there was no difference between the both groups of surgeons in conversion rate or 

operating time. As studies showed before, conversion is generally associated with 

increased postoperative pain, pulmonary complications and a longer recovery to normal 

activities. In case of acute cholecystitis, we strongly believe surgery should be performed 

by a laparoscopic (HPB) surgeon to prevent exposing patients to unnecessary risks. 

Postponing the operation to the following day has to be considered if expertise is not 

available during duty-hours.  

 

With the increase in laparoscopic skill worldwide, laparoscopic common bile duct 

exploration has gained popularity in some countries the past few years. There is however 

still controversy of the advantages of the single-stage management, and in particular the 

transductal approach. A systematic review of studies comparing single-stage and two-

stage management of choledochocystolithiasis was performed in Chapter 7. A literature 

search yielded 8 eligible randomized studies. The studies were subjected to a critical 

appraisal but methodological and statistical heterogeneity precluded a meaningful meta-

analysis. In the single-stage group we specifically divided transcystic and transductal stone 

extraction, unlike any other earlier published review. The review showed that stone 

clearance is comparable between the 3 treatment modalities. However, transductal stone 

extraction has increased morbidity rates compared to transcystic and endoscopic stone 

extraction; especially bile leakage (11% vs 1.7% vs 1% respectively). Transcystic stone 

extraction seems to be the treatment of choice, in particular if intraoperative 

cholangiography is already performed routinely. Intra- or postoperative ERCP might be the 

viable second option when the former technique fails. However, most important is that 
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treatment of common bile duct stones should be based on available expertise. 

Transductal approach should be performed only by very experienced surgeons. 

 

 

FUTURE PERSPECTIVES 

 

The treatment of combined choledochocystolithiasis is bipartite; removal of the stones in 

the bile duct and a (laparoscopic) cholecystectomy to prevent recurrent biliary 

complications. Multiple modalities are available to obtain these goals. Endoscopic 

sphincterotomy followed by laparoscopic cholecystectomy is currently still the treatment 

of choice in many (western) countries. We discussed the issue of timing of both 

procedures involved in Chapter 2 & 3 and concluded that early laparoscopic 

cholecystectomy after endoscopic sphincterotomy is safe, feasible and improves outcome. 

Other studies have been published the past few years confirming the advantages of early 

laparoscopic cholecystectomy after clearance of the bile duct stones by ERCP.
1-4

 The 

health benefits of early laparoscopic cholecystectomy will as shown outweigh the 

organizational intricacies, and surgeons should change their working attitude concerning 

this relative acute approach as we did in the past concerning the timing of the 

laparoscopic cholecystectomy in acute cholecystitis. Another important aspect in the 

treatment of patients with complicated gallstone disease is the shift towards a more 

specialized surgeon in line with the volume and outcome discussion in many different 

areas of surgery. In Chapter 4 & 6 we showed that laparoscopic cholecystectomy for 

complicated gallstone disease (including patients suffering from acute cholecystitis and 

choledocholithiasis) is more complex and has a higher conversion rate, especially when 

performed by non-laparoscopic oriented surgeons. In the future, complicated gallstone 

disease should preferably or probably solely be operated by a laparoscopic skilled HPB-

surgeon. Surgeons dealing with complicated gallstone disease should also (further) 

dedicate themselves in performing intraoperative cholangiography as the first step for 

visualisation of bile duct stones and consequently being prepared for the single-stage 

(transcystic) laparoscopic treatment. Transcystic or transductal stone extraction combined 

with a cholecystectomy as a single-stage procedure seems to be the near future because 

of a decreased interventional burden for the patient, shorter hospital stay and lower 

costs. Also, with increasing numbers of bariatric procedures for morbid obesity being 

performed annually it’s likely that more patients with a change in local anatomy (i.e. 

gastric bypass) will present with symptomatic gallstone disease and bile duct stones.
5,6

 

These patients are difficultly accessible for endoscopic stone clearance and preferably 

treated with laparoscopic bile duct clearance. In an attempt to further reduce the still 
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general accepted practice of diagnostic ERCP for suspected bile duct stones in 

combination with symptomatic gallstone disease, treatment of patients with suspected 

choledochocystolithiasis should start with the laparoscopic approach by performing an 

intraoperative cholangiography. If no stones are found, laparoscopic cholecystectomy is 

performed (including prevention or early diagnosis of bile duct injury). The potential risk 

of complications by diagnostic ERCP in patients with bile duct stones is excluded. If bile 

duct stones are found, the procedure should be followed by transcystic stone extraction 

and cholecystectomy. If transcystic stone extraction fails, transductal approach might be 

attempted as a next step. However the transductal technique, as showed in Chapter 7, has 

a higher complication rate compared to the transcystic route, and should only be 

performed when expertise is available. Another option for failed transcystic stone 

extraction is placing a guidewire through the cystic duct, common bile duct and via the 

papilla into the duodenum to facilitate intraoperative endoscopic sphincterotomy as the 

currently well accepted rendezvous procedure. A recent meta-analysis by Gurusamy et al. 

showed reduced morbidity, shorter hospital stay and reduced costs compared to 

preoperative endoscopic sphincterotomy, even excluding morbidity of negative diagnostic 

ERCP’s.
7
 We believe this new approach needs further evaluation in future studies. One 

should realize that intraoperative endoscopic sphincterotomy requires the availability of 

endoscopists and their equipment in the operating theatre. This is in line with the new 

concept of the development of operating theatres for the multidisciplinary intervention 

approach of patients. This has been shown already in (cardio-)vascular surgery, including 

vascular surgeons , intervention radiologist, cardiologist and cardiothoracic surgeons. 

Performing intraoperative cholangiography has another advantage; it allows visualization 

of the biliary tree, lowering the risk of bile duct injuries during the cholecystectomy or 

early diagnosis of a potential bile duct injury as shown in a recent meta-analysis
8
. It is also 

important as the first step in development of the skills to perform a transcystic approach 

of bile duct stones removal. Therefore intraoperative cholangiography during laparoscopic 

cholecystectomy for (un-) complicated gallstone disease should be included in the 

armamentarium of gastrointestinal surgeons confronted with the treatment of combined 

choledochocystolithiasis. 
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SUMMARY IN DUTCH 

NEDERLANDSE SAMENVATTING 

 

De studies die in dit proefschrift zijn gepresenteerd concentreren zich op het chirurgische 

aspect van de behandeling van patienten met gecompliceerd galsteenlijden, en dan met 

nadruk op choledochocystolithiasis. De studies in het eerste deel van dit proefschrift 

beschrijven de invloed van de timing van een laparoscopische cholecystectomie na 

endoscopische sfincterotomie op de perioperatieve uitkomstmaten. In het tweede deel 

hebben we het effect van superspecialisatie van chirurgen op de uitkomsten van 

laparoscopische cholecystectomie onderzocht en hebben we een literatuuranalyse 

verricht naar de uitkomsten van laparoscopische galweg exploratie. 

 

| DEEL ÉÉN | 

Het is bekend dat het conversiepercentage van een laparoscopische cholecystectomie na 

endoscopische sfincterotomie hoger is vergeleken met dat van ongecompliceerd 

galsteenlijden. Voor een lang tijd begunstigde het chirurgisch dogma een uitgestelde 

operatie, met als achterliggende gedachte dat een sfincterotomie ontsteking en 

verlittekening van het hepatoduodenale ligament veroorzaakt. In Hoofdstuk 2 wordt een 

gerandomiseerde klinische studie beschreven naar de effecten van timing van 

laparoscopische cholecystectomie na endoscopische sfincterotomie. Patiënten werden 

gerandomiseerd tussen een vroege (<72 uur) of uitgestelde (>6 tot 8 weken) 

laparoscopische cholecystectomie. De primaire uitkomstmaat, een vermeend verschil in 

conversiepercentage tussen beide groepen, werd niet aan aangetoond; het 

conversiepercentage bedroeg 4.3%  in de vroege groep en 8.7% in de uitgestelde groep. Er 

was geen verschil in operatieduur of –moeilijkheid tussen beide groepen. Er was geen 

verschil in het complicatiepercentage tussen beide groepen. Echter, 36.2% van de 

patiënten in de uitgestelde groep ontwikkeld biliaire klachten in de wachttijd voor 

laparoscopische cholecystectomie. In 20% van patiënten leidde dit tot biliaire complicaties 

(bijv. recidiverende choledocholithiasis of acute cholecystitis), and 23.5% onderging acute 

chirurgie. Wij concluderen, gesteund door deze bevindingen, dat patiënten met 

symptomatisch choledochocystolithiasis welke een endoscopiche sfincterotomie hebben 

ondergaan binnen 72 uur een laparoscopische cholecystectomie dienen te te krijgen. 

Vroege laparoscopische cholecystectomie is veilig en voorkomt mogelijk het meerendeel 

van de biliaire klachten in de gebruikelijke wachttijd volgend op endoscopische 

sfincterotomie. 
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Hoofdstuk 3 beschrijft de logistieke en technische haalbaarheid van vroege 

laparoscopische cholecystectomie na endoscopische sfincterotomie. Na de klinische 

studie, beschreven in het vorige hoofdstuk, hebben we ons beleid gewijzigd en getracht 

alle patiënten zo spoedig mogelijk na endoscopische sfincterotomie te opereren. We 

hebben de data van 98 opeenvolgende, in ons ziekenhuis geopereerde, patiënten 

geanalyseerd om uit te zoeken of vroege laparoscopische cholecystectomie veilig en 

haalbaar was. Van de 98 patiënten werd 74% binnen 3 dagen, en 88% binnen 1 week na 

endoscopische sfincterotomie geopereerd. Het conversiepercentage was 4.1%, de 

chirurgische morbiditeit 9.2% en de algemene morbiditeit 16.2%. Data vergelijkbaar met 

de huidige literatuur. 

Het tweede deel van het hoofdstuk beschrijft een enquête onder de afdelingen Chirurgie 

van 83 Nederlandse ziekenhuizen. De enquête toonde aan dat bijna de helft (47%) van de 

ziekenhuizen geen protocol hebben omtrent de timing van laparoscopische 

cholecystectomie na endoscopische sfincterotomie waarop chirurgen en arts-assistenten 

kunnen terugvallen. Het percentage patiënten welke binnen 2 weken geopereerd werden 

bleek hoger te zijn in ziekenhuizen met protocol vergeleken met ziekenhuizen zonder 

protocol; respectievelijk 27% versus 6%. Het meerendeel van de chirurgen stelt de 

operatie uit vanwege angst voor potentiele complicaties of logistische redenen. De data 

uit onze kliniek toonde echter dat vroege laparoscopische cholecystectomie logistiek goed 

haalbaar en veilig uit te voeren is. Angst voor een verhoogd complicatiepercentage na 

vroege chirurgie is ongegrond. Gezien het hoge percentage van recidiverende biliaire 

klachten in de wachttijd voor uitgestelde chirurgie vinden wij dat vroege laparoscopische 

cholecystectomie de standaard behandeling dient te zijn. 

 

Zoals reeds eerder vermeld hebben studies aangetoond dat er een hoger 

conversiepercentage is na endoscopische sfincterotomie. Voorheen was dit de enige maat 

van complexiteit van de post-endoscopische sfincterotomy cholecystectomie. In 

Hoofdstuk 4 hebben we de complexiteit geobjectiveerd door de laparoscopische 

cholecystectomie bij patiënten met gecombineerde choledochocystolithiasis te 

vergelijken met die van patiënten met ongecompliceerde galsteenziekte. Uit de studie 

bleek er sprake is van een moeilijkere en langere ingreep, met een langere 

ziekenhuisopname, bij patiënten die een endoscopische sfincterotomy hebben 

ondergaan. Het mediane verschil in operatieduur bedroeg 17 minuten; 60 minuten voor 

de post-endoscopische sfincterotomie groep vs 43 minuten voor de ongecompliceerde 

galsteen groep. De postoperatieve ziekehuisopname was 2 dagen vs 1 dag respectievelijk.. 

Dit verschil in lengte en moeilijkheid van de operatie bleef significant aanwezig wanneer 

er gecorrigeerd werd voor een verschil in de ervaring van de operatieteams. Ondanks dat 
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de morbiditeit en het conversiepercentage vergelijkbaar waren tussen beide groepen, 

geloven wij dat het gerechtvaardigd is om de laparoscopische cholecystectomie na een 

endoscopische sfincterotomie door een laparoscopisch ervaren (hepatopancreatobiliair) 

chirurg te laten doen. 

 

Het gegeven dat endoscopische sfincterotomie leidt tot bacteriele kolonisatie van de 

ductus choledochus is reeds aangetoond in meerdere studies. In Hoofdstuk 5 hebben we 

intraoperatief verzamelde galmonsters van 64 post-sfincterotomie patiënten 

geanalyseerd en onderzocht of de aanwezigheid van bactobilie peri- en postoperatieve 

uitkomsten beïnvloedde. Bijna twee derde van de gal monsters (62.5%) bleek te zijn 

geinfecteerd. Sommige galmonsters bevatten to wel 4 verschillende soorten micro-

organismen. De leeftijd van de patiënt en de tijd tussen endoscopische sfincterotomie en 

laparoscopische cholecystectomie bleken onafhankelijke voorspellers te zijn voor de 

aanwezigheid van bactobilie (respectievelijk p = 0,001 en p = 0.039). Er werd geen relatie 

aangetoond tussen de aanwezigheid van bactobilie en de moeilijkheid of duur van de 

operatie, of het conversie- en complicatiepercentage. De studie was underpowered voor 

het aantonen van verschillen in biliaire of infectieuze complicaties. Derhalve konden er 

aan de hand van de uitkomsten geen sterke aanbevelingen het gebruik van profylactisch 

antibiotica gedaan worden. 

 

| DEEL TWEE |  

Hoofdstuk 6 beschrijft een analyse van 1509 patiënten die een laparoscopische 

cholecystectomie voor ongecompliceerd en gecompliceerd galsteenlijden hebben 

ondergaan. Ons doel was het evalueren van het effect van chirurgische superspecialisatie 

op de uitkomsten van chirurgie. Analyse van 220 patiënten welke een spoedoperatie 

ondergingen wegens acute cholecystitis, toonde aan dat niet-laparoscopisch 

georiënteerde chirurgen (< 50 laparoscopische procedures per jaar) een viervoudig hoger 

conversiepercentage hadden in vergelijking met laparoscopisch georiënteerde chirurgen 

(respectievelijk 15.6 versus 3.6%, p = 0.003). Bij electieve ingrepen was er geen verschil 

tussen de beide groepen van chirurgen aantoonbaar in conversiepercentage of 

operatieduur. Uit eerdere studies is reeds gebleken dat conversie geassocieerd wordt met 

toegenomen postoperatieve pijn, pulmonale complicaties en een langer durend herstel 

naar normale activiteiten. Juist in het geval van een acute cholecystitis, zijn wij van 

mening dat de operatie uitgevoerd dient te worden door een laparoscopisch 

georiënteerde (hepatobiliair) chirurg om te voorkomen dat patiënten aan onnodige 

risico’s blootgesteld worden. Uitstellen van de operatie tot de volgende dag moet worden 

overwogen indien de deskundigheid op het moment niet voorhanden is.  
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Met de wereldwijde groei van laparoscopische vaardigheden is de populariteit van 

laparoscopische galweg exploraties in sommige jaren de afgelopen jaren toegenomen. 

Echter, er bestaan nog steeds controverses over deze ontwikkeling, met name over de 

transductale galweg exploratie. In Hoofdstuk 7 wordt een systematisch uitgevoerde 

literatuurstudie naar de volledig laparoscopische (single-stage) en de gecombineerd 

endoscopisch-laparoscopische (two-stage) behandeling van choledochocystolithiasis 

beschreven. Een 8-tal gerandomiseerde studies werden geevalueerd, echter 

methodologische en statistische heterogeniteit stond een zinvolle meta-analyse in de 

weg. De single-stage groep werd opgedeeld in 2 groepen: transcystische en transductale 

steen extractie, in tegenstelling tot elke andere eerder gepubliceerde literatuurstudie. De 

studie liet zien dat het percentage succesvolle steenextractie tussen de 3 

behandelmodaliteiten vergelijkbaar was. Echter, transductale steenextractie gaat gepaard 

met een hoger complicatiepercentage in vergelijking met transcystische en endoscopische 

steenextractie. Met name het percentage gallekages was 5 tot 10 maal hoger (11% vs 

1.7% vs 1% respectivelijk). Transcystische steenextractie lijkt te beste behandeling te zijn, 

zeker wanneer een intra-operatief cholangiogram standaard al uitgevoerd is. Intra- of 

postoperatieve endoscopische steenextractie is mogelijk een zeer geschikte 2
e
 keus indien 

de laparoscopische methode faalt. Echter, het belangrijkste is dat de de behandeling van 

choledochocystolithiasis in een kliniek afgestemd wordt op de beschikbare expertise, en 

dat transductale steenextractie alleen uitgevoerd dient te worden door zeer ervaren 

chirurgen. 
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