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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.  

 

 

 

 



Transcystic or transductal stone extraction during single-stage treatment of 

choledochocystolithiasis: A systematic review 

95 

 

R E F E R E N C E S 

 

1.  Collins C, Maguire D, Ireland A, Fitzgerald E, O’Sullivan GC. A prospective study of common bile duct calculi in 

patients undergoing laparoscopic cholecystectomy: natural history of choledocholithiasis revisited. Ann Surg. 

2004; 239: 28–33. 

2.  Alkhaffaf B, Parkin E, Flook D. Endoscopic retrograde cholangiopancreatography prior to laparoscopic 

cholecystectomy: a common and potentially hazardous technique that can be avoided. Arch Surg. 2011. 146: 

329-33. 

3.  Katz D, Nikfarjam M, Sfakiotaki A, Christophi C. Selective endoscopic cholangiography for the detection of 

common bile duct stones in patients with cholelithiasis. Endoscopy. 2004; 36:1045-1049. 

4.  Hemli JM, Arnot RS, Ashworth JJ, Curtin AM, Simon RA, Townend DM. Feasibility of laparoscopic common bile 

duct exploration in a rural centre. ANZ J Surg. 2004; 74:979-982. 

5.  Gonzales JJ, Sanz L & Grana JL. Biliary lithiasis in the elderly patient: morbidity and mortality due to biliary 

surgery. Hepatogastroenterology. 1997; 44:1565-1568. 

6.  Hammarstrom LE, Holmin T, Stridbeck H et al. Long-term follow-up of a prospective randomized study of 

endoscopic versus surgical treatment of bile duct calculi in patients with gallbladder in situ. Br J Surg. 1995; 

82:1516-1521. 

7.  Neoptolemos JP, Carr-Locke DL & Fossard DP. Prospective randomised study of preoperative endoscopic 

sphincterotomy versus surgery alone for common bile duct stones. BMJ. 1987; 294:470-474.  

8.  Targarona EM, Perez Ayuso RM, Bordas JM et al. Randomised trial of endoscopic sphincterotomy with 

gallbladder left in situ versus open surgery for common bile duct calculi in high-risk patients. Lancet. 1996; 

347:926-929. 

9.  Boerma D, Schwartz MP. Gallstone disease. Management of common bile-duct stones and associated 

gallbladder stones: Surgical aspects. Best Pract Res Clin Gastroenterol. 2006; 20:1103-1116. 

10.  Martin DJ, Vernon D, Toouli J. Surgical versus endoscopic treatment of bile duct stones. Cochrane Database 

of Systematic Reviews. 2006; 2:CD003327.  

11.  Alexakis N, Connor S. Meta-analysis of one- vs. two-stage laparoscopic/endoscopic management of common 

bile duct stones. HPB (Oxford). 2012; 14:254-259.  

12.  Lu J, Cheng Y, Xiong XZ, Lin YX, Wu SJ, Cheng NS. Two-stage vs single-stage management for concomitant 

gallstones and common bile duct stones. World J Gastroenterol. 2012; 18:3156-3166. 

13.  Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting items for systematic reviews 

and meta-analyses: the PRISMA statement. BMJ. 2009 Jul 21;339:b2535. 

14.  The Cochrane Collaboration. Chapter 8: Assessing risk of bias in included studies. 

http://www.cochrane.org/handbook/chapter-8-assessing-risk-bias-included-studies. 

15.  Rhodes M, Sussman L, Cohen L, Lewis MP. Randomised trial of laparoscopic exploration of common bile duct 

versus postoperative endoscopic retrograde cholangiography for common bile duct stones. Lancet. 1998; 

351:159-161. 



Chapter 7 

96 

 

16.  Nathanson LK, O’Rourke NA, Martin IJ, Fielding GA, Cowen AE, Roberts RK, Kendall BJ, Kerlin P, Devereux 

BM. Postoperative ERCP versus laparoscopic choledochotomy for clearance of selected bile duct calculi: a 

randomized trial. Ann Surg. 2005; 242:188-192. 

17.  Cuschieri A, Lezoche E, Morino M, Croce E, Lacy A, Toouli J, Faggioni A, Ribeiro VM, Jakimowicz J, Visa J, 

Hanna GB. E.A.E.S. multicenter prospective randomized trial comparing two-stage vs single-stage management 

of patients with gallstone disease and ductal calculi. Surg Endosc. 1999; 13:952-957. 

18.  Sgourakis G, Karaliotas K. Laparoscopic common bile duct exploration and cholecystectomy versus 

endoscopic stone extraction and laparoscopic cholecystectomy for choledocholithiasis. A prospective 

randomized study. Minerva Chir. 2002; 57:467-474. 

19.  Noble H, Tranter S, Chesworth T, Norton S, Thompson M. A randomized, clinical trial to compare endoscopic 

sphincterotomy and subsequent laparoscopic cholecystectomy with primary laparoscopic bile duct exploration 

during cholecystectomy in higher risk patients with choledocholithiasis. J Laparoendosc Adv Surg Tech A. 2009; 

19:713-720. 

20.  Rogers SJ, Cello JP, Horn JK, Siperstein AE, Schecter WP, Campbell AR, Mackersie RC, Rodas A, Kreuwel HT, 

Harris HW. Prospective randomized trial of LC+LCBDE vs ERCP/S+LC for common bile duct stone disease. Arch 

Surg. 2010; 145:28-33. 

21.  Bansal VK, Misra MC, Garg P, Prabhu M. A prospective randomized trial comparing two-stage versus single-

stage management of patients with gallstone disease and common bile duct stones. Surg Endosc. 2010; 24:1986-

1989. 

22.  ElGeidie AA, ElShobary MM, Naeem YM. Laparoscopic exploration versus intraoperative endoscopic 

sphincterotomy for common bile duct stones: a prospective randomized trial. Dig Surg. 2011;28(5-6):424-31. doi: 

10.1159/000331470. Epub 2012 Jan 7. 

23.  Hong DF, Xin Y, Chen DW. Comparison of laparoscopic cholecystectomy combined with intraoperative 

endoscopic sphincterotomy and laparoscopic exploration of the common bile duct for 

cholecystocholedocholithiasis. Surg Endosc. 2006; 20:424-7.  

24.  Ponsky JL, Heniford BT, Gersin K. Choledocholithiasis: evolving Intraoperative Strategies. Am Surg. 2000; 

66:262-268. 

25.  Sharma A, Dahiya  P, Khullar R, Soni V, Baijal M, Chowbey K. Management of common bile duct stones in the 

laparoscopic era. Ind J Surg. 2012; 74:264-269. 

26.  Petelin JB. Laparoscopic common bile duct exploration. Surg Endosc. 2003; 17:1705–1715. 

27.  Paganini AM, Guerrieri M, Sarnari J. De Sanctis A, D’Ambrosio G , Lezoche G, Lezoche E. Long-term results 

after laparoscopic transverse choledochotomy for common bile duct stones. Surg Endosc. 2005; 19:705–709. 

28.  Coppola R, Riccioni ME, Ciletti S, Cosentino L, Ripetti V, Magistrelli P, Picciocchi A. Selective use of 

endoscopic retrograde cholangiopancreatography to facilitate laparoscopic cholecystectomy without 

cholangiography A review of 1139 consecutive cases. Surg Endosc. 2001; 15:1213–1216. 

29.  Lakatos L, Mester G, Reti G, Nagy A, Lakatos PL. Selection criteria for preoperative endoscopic retrograde 

cholangiopancreatography before laparoscopic cholecystectomy and endoscopictreatment of bile duct stones: 

results of a retrospective, single center study between 1996-2002. World J Gastroenterol. 2004; 10:3495-3499. 



Transcystic or transductal stone extraction during single-stage treatment of 

choledochocystolithiasis: A systematic review 

97 

 

30.  Barr LL, Frame BC, Coulanjon A. Proposed criteria for preoperative endoscopic retrograde cholangiography in 

candidates for laparoscopic cholecystectomy Surg Endosc. 1999; 13:778–781. 

31.  Glomsaker T, Søreide K, Hoff G, Aabakken L, Søreide JA; Norwegian Gastronet ERCP group. Contemporary 

use of endoscopic retrograde cholangiopancreatography (ERCP): a Norwegian prospective, multicenter study. 

Scand J Gastroenterol. 2011; 46:1144-1151.  

32.  Vandervoort J, Soetikno RM, Tham TC,Wong RC, Ferrari AP JR, Montes H et al. Risk factors for complications 

after performance of ERCP. Gastrointest Endosc. 2002; 56:652–656.  

33.  Salminen P, Laine S, Gullichsen R. Severe and fatal complications after ERCP: analysis of 2555 procedures in a 

single experienced center. Surg Endosc. 2008; 22:1965-1970. 

34.  Mercer S, Singh S, Paterson I. Selective MRCP in the management of suspected common bile duct stones. 

HPB (Oxford). 2007; 9:125-130. 

35.  Freitas ML, Bell RL, Duffy AJ. Choledocholithiasis: Evolving standards for diagnosis and management World J 

Gastroenterol. 2006; 12:3162-3167. 

36.  Tranter SE, Thompson MH. Comparison of endoscopic sphincterotomy and laparoscopic exploration of the  

common bile duct. Br J Surg. 2002; 89:1495–1504 

37.  Reinders JS, Kortram K, Vlaminckx B, van Ramshorst B, Gouma DJ, Boerma D. Incidence of bactobilia 

increases over time after endoscopic sphincterotomy. Dig Surg. 2011; 28:288-292. 

38.  Bergman JJ, van der Mey S, Rauws EA, Tijssen JG, Gouma DJ, Tytgat GN, Huibregtse K. Long-term follow-up 

after endoscopic sphincterotomy for bile duct stones in patients younger than 60 years of age. Gastroitest 

Endosc. 1996; 6:643-649. 

39.  Eleftheliadis E, Tzioufa V, Kotzampassi K, Aletras H. Common bile-duct mucosa in choledochoduodenostomy 

patients: histological and histochemical study. HPB Surg. 1988; 1:15-20. 

40.  Tzovaras G, Baloyiannis I, Zachari E, Symeonidis D, Zacharoulis D, Kapsoritakis A, Paroutoglou G, Potamianos 

S. Laparoendoscopic rendezvous versus preoperative ERCP and laparoscopic cholecystectomy for the 

management of cholecysto-choledocholithiasis: interim analysis of a controlled randomized trial. Ann Surg. 2012; 

255:435-439. 

41.  Morino M, Baracchi F, Miglietta C, Furlan N, Ragona R, Garbarini A. Preoperative endoscopic sphincterotomy 

versus laparoendoscopic rendezvous in patients with gallbladder and bile duct stones. Ann Surg. 2006; 244:889-

893; discussion 893-896. 

42.  Gurusamy K, Sahay SJ, Burroughs AK, Davidson BR. Systematic review and meta-analysis of intraoperative 

versus preoperative endoscopic sphincterotomy in patients with gallbladder and suspected common bile duct 

stones. BJS. 2011; 98:908-916. 

43.  Wang B, Guo Z, Liu Z, Wang Y, Si Y, Zhu Y, Jin M. Preoperative versus intraoperative endoscopic 

sphincterotomy in patients with gallbladder and suspected common bile duct stones: system review and meta-

analysis. Surg Endosc. 2013; jan 26. [Epub ahead of print]. 

44.  Sajid MS, Leaver C, Haider Z, Worthington T, Karanjia N, Singh KK. Routine on-

table cholangiography during cholecystectomy: a systematic review. Ann R Coll Surg Engl. 2012; 94:375-380. 

45.  Ford JA, Soop M, Du J, Loveday BP, Rodgers M. Systematic 

review of intraoperative cholangiography in cholecystectomy. Br J Surg. 2012;99:160-167. 



Chapter 7 

98 

 

46.  Metcalfe MS, Ong T, Bruening MH, Iswariah H, Wemyss-Holden SA, Maddern GJ. Is laparoscopic 

intraoperative cholangiogram a matter of routine? Am J Surg. 2004; 187:475–481. 

47.  Buddingh KT, Nieuwenhuijs VB, van Buuren L, Hulscher JB, de Jong JS, van Dam GM. Intraoperative 

assessment of biliary anatomy for prevention of bile duct injury: a review of current and future patient safety 

interventions. Surg Endosc. 2011; 25:2449-2461. 

48.  Buddingh KT, Bosma BM, Samaniego-Cameron B, Ten Cate Hoedemaker HO, Hofker HS, van Dam GM, Ploeg 

RJ, Nieuwenhuijs VB. Kumar versus Olsen cannulation technique for intraoperative cholangiography: a 

randomized trial. Surg Endosc. 2013; 27:957-963. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


