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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.  
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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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