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Abstract
AIM: To postoperative endoscopic retrograde cholangiopancreatography (ERCP) failure, we describe a modified Rendezvous technique for an ERCP in patients operated on for common bile duct stone (CBDS) having a T-tube with retained CBDSs.
METHODS: Five cases operated on for CBDSs and having retained stones with a T-tube were referred from other hospitals located in or around Istanbul city to the ERCP unit at the Haydarpasa Numune Education and Research Hospital. Under sedation anesthesia, a sterile guide-wire was inserted via the T-tube into the common bile duct (CBD) then to the papilla. A guide-wire was held by a loop snare and removed through the mouth. The guide-wire was inserted into the sphincterotome via the duodenoscope from the tip to the handle. The duodenoscope was inserted down to the duodenum with a sphincterotome and a guide-wire in the working channel. With the guidance of a guide-wire, the ERCP and sphincterotomy were successfully performed, the guide-wire was removed from the T-tube, the stones were removed and the CBD was reexamined for retained stones by contrast.
RESULTS: An ERCP can be used either preoperatively or postoperatively. Although the success rate in an isolated ERCP treatment ranges from up to 87%-97%, 5%-10% of the patients require two or more ERCP treatments. If a secondary ERCP fails, the clinicians must be ready for a laparoscopic or open exploration. A duodenal diverticulum is one of the most common failures in an ERCP, especially in patients with an intradiverticular papilla. For this small group of patients, an antegrade cannulation via a T-tube can improve the success rate up to nearly 100%.
CONCLUSION: The modified Rendezvous technique is a very easy method and increases the success of postoperative ERCP, especially in patients with large duodenal diverticula and with intradiverticular papilla. 

[bookmark: OLE_LINK3]© 2013 Baishideng. All rights reserved.

Key words: Endoscopic retrograde cholangiopancreatography; Retained stones; Antegrade cannulation; Intradiverticular papilla; T-tube

Core tip: A postoperative endoscopic retrograde cholangiopancreatography (ERCP) is used as a treatment modality for common bile duct stone (CBDS) clearance when a laparoscopic common bile duct exploration has failed or retained stones are discovered after an operation. If a secondary ERCP fails, the clinicians must be ready for a laparoscopic or open exploration. Because of this, different techniques are required to exclude surgical intervention. We describe a modified Rendezvous technique for an ERCP in patients operated on for CBDSs having a T-tube with retained CBDSs and with intradiverticular papilla. The modified Rendezvous technique is a very easy method and increases the success of postoperative ERCP, especially in patients with large duodenal diverticula and with intradiverticular papilla. 
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INTRODUCTION
Common bile duct stones can precipitate a variety of clinical events such as biliary colic, jaundice, and sepsis. In the treatment of this condition, stone removal is the primary intervention for dealing with clinical symptoms. The treatment options are an ERCP with endoscopic sphincterotomy (ES) and a laparoscopic or open surgical intervention[1]. 
Postoperative ERCP is used as a treatment modality for CBDS clearance when a laparoscopic common bile duct exploration (LCBDE) has failed or retained stones are discovered after an operation (2.5%)[2]. If a secondary ERCP fails, the clinicians must be ready for a laparoscopic or open exploration. A duodenal diverticulum is one of the most common failures of an ERCP, especially in patients with an intradiverticular papilla[3]. Because of this condition, we need different techniques to exclude surgical intervention. Percutaneous techniques are used for this purpose. The Rendezvous technique combines an endoscopy with a percutaneous transhepatic cholangiography to facilitate cannulation of the bile duct when previous attempts have failed[1,4]. We describe a modified Rendezvous technique for an ERCP in patients operated on for CBDSs having a T-tube with retained CBDSs.

MATERIALS AND METHODS
Five cases operated on for CBDSs and having retained stones with a T-tube were referred to the ERCP unit at the Haydarpasa Numune Education and Research Hospital from other hospitals located in or around Istanbul city. 
The preoperative findings were unclear because we could not obtain reliable information about the patients’ preoperative status. All of the patients had a history of failed ERCP attempts at other ERCP units before surgery; five of these cases had papilla in their duodenal diverticulum. To prevent possible complications associated with a premature extraction of the T-tube, we waited three weeks before it was removed.

Technique
A contrast material was injected via the T-tube, and the stone was observed in the common bile duct (CBD). Under sedation anesthesia with midazolam 3-5 mg and meperidine 30-50 mg by the intravenous route, a sterile guide-wire was inserted via the T-tube to the CBD then to the papilla (Figure 1). All of the patients with a diverticulum had a large diverticulum with an intradiverticular papilla. In our cases, the guide-wire was held by a loop snare and removed through the mouth (Figure 2). The sphincterotome was inserted into the working channel. The guide-wire was inserted into the sphincterotome via the duodenoscope from the tip to the handle (Figure 3). Subsequently, the duodenoscope was inserted down to the duodenum. Using the guidance of the guide-wire, the ERCP and sphincterotomy were successfully performed, the guide-wire was removed through the mouth, the stones were removed and the CBD was reexamined for retained stones by contrast (Figure 4). The T-tube was removed after 1-2 d because of the possibility of edema at the papilla. 

RESULTS
In the time period between August 2009 and March 2012, 5 patients who underwent CBD exploration and who had retained stones with a T-tube were referred to the ERCP unit at our institution.
There were 1 man and 4 women ranging in age from 51 to 78 years with a mean age of 65 years. The patients all had a successful stone removal by a modified rendezvous technique.
The length of the hospital stay was 3.4 d. The T-tubes were removed. The patients were followed up for possible complications of the ERCP and T-tube removal. No morbidity or mortality occurred.
All the patients were followed up regularly through the first postoperative year. There has been no incidence of residual disease, and all the patients who were regularly followed-up have been asymptomatic.

DISCUSSION
An ERCP should be used as a therapy rather than a diagnosis; it should be therapeutic in more than 90% of cases[5]. An ERCP can be used either preoperatively or postoperatively. Although the success rate in isolated ERCP treatments ranges from 87% to 97%, 5%-10% of patients require two or more ERCP treatments[6]. This method is associated with morbidity and mortality rates of 15% and 1%, respectively[7,8]. ERCP is not possible in 3%-10% of all patients[9]. These patients need laparoscopic or open surgical intervention. 
An LCBDE is the treatment of choice in many centers with successful stone clearance rates ranging from 85% to 95%, a morbidity rate of 4%–16% and a mortality rate of approximately 0%–2%[10,11]. If this fails, alternate approaches such as an intraoperative or postoperative ERCP/EST, laparoscopic choledochotomy, or open CBDE may be used[12]. A transcystic approach is generally used for small stones in a small bile duct whereas a transductal approach is preferred for large occluding stones in a large duct, for intrahepatic stones, or a tortuous cystic duct[9]. If the transcystic approach fails, a laparoscopic choledocholithotomy is recommended. After the stones are removed under endoscopic visualization, the ductotomy is usually closed either primarily or over an appropriately sized T-tube. The indication for a T-tube insertion is a decompression of the duct in patients with a residual distal obstruction, ductal imaging in the postoperative period to provide an access route for the removal of residual CBDSs[13-16]. When an LCBDS and a postoperative ERCP have failed, the surgeon must use the open approach to surgery. In the era of open cholecystectomy, open bile duct surgery was superior to ERCP in achieving CBD stone clearance. In the laparoscopic era, the data are close to excluding a significant difference between the laparoscopic and ERCP clearance of CBD stones. The use of an ERCP necessitates an increased number of procedures per patient[14].
The routine use of intraoperative cholangiography (IOC) is still controversial. However, it can be a useful tool for identifying choledochal stones[17]. Supporters of the IOC routine claim that this practice ensures fewer retained stones, fewer postoperative ERCPs, and a reduction in the number of CBD injuries[18]. One drawback is the consequent lengthening of the operation time by approximately 15 min [19]. 
Although an LCBDE or open surgical explorations are performed, 2.5% of the patients still have retained stones[2]. Percutaneous transhepatic therapies can be considered for CBDS under US guidance in selected patients[17]. The extraction of stones, a sphincterotomy, or percutaneous drainage can be performed using this method[20]. A percutaneous extraction is successful in more than 95% of the patients with retained stones; otherwise a postoperative ERCP can be required[21].
A T-tube cholangiography should be performed before the removal of the tube (6–18 d postoperatively). The removal of the T-tube has been suggested as early as 5–6 d postoperatively and as late as 4–5 wk after surgery. Retained stones identified by a T-tube cholangiography may be effectively removed percutaneously after allowing for the maturation of the T-tube tract. Although all these techniques have high success rates, there is still a group of patients who need a second surgical intervention because of CBDSs. A duodenal diverticulum is one of the most common failures of an ERCP, especially in patients with an intradiverticular papilla[3]. The prevalence of a duodenal diverticulum is approximately 5% in postmortem studies, but endoscopic evaluations have documented higher rates (5%-23%)[22]. For this small group of patients, antegrade cannulation via a T-tube can raise the success rate up to nearly 100%[23].
When a selective CBD cannulation cannot be performed by ERCP despite trying various endoscopic techniques, a percutaneous transhepatic biliary drainage (PTBD) followed by a combined rendezvous technique is often successful. This combined technique increases the success rate of the biliary tract cannulation and facilitates the diagnosis and treatment of biliary tract diseases.
Antegrade cannulation via a T-tube is a modified rendezvous technique described by our ERCP unit. This technique can be performed using sedation anesthesia; this is a very easy technique that increases the success rate and decreases the complications of an ERCP. In this technique, because there is no false insertion of a catheter and a guide-wire to the pancreatic duct, the accidental occurrence of symptoms of pancreatitis is low and, unlike in a normal ERCP, the success rate appears to be higher[24].
In other Rendezvous techniques, the guide-wire is grasped with a snare or forceps and pulled back through the working channel of the duodenoscope for subsequent over the wire cannulation[25]. However, it is not always easy to grasp the guide-wire, which may be kinked, and its coating can be damaged during the withdrawal through the working channel of the duodenoscope, thus making it difficult, sometimes impossible, to pass a catheter over it[26].
Although this patient group is small, this technique should be kept in mind. Percutaneous techniques are used worldwide but cannot be applied in all centers, and they require experienced personnel. Even beginners can apply our technique. You can examine the CBD with a contrast material via a T-tube. We recommend our technique, especially in cases of an intradiverticular papilla. 

In conclusion, the antegrade cannulation of a guide-wire passing via a T-tube to the papilla is a very easy method and increases the success rate of postoperative ERCP, especially in patients with large duodenal diverticula with an intradiverticular papilla. Because the number of participants is small, this study must be supported by further studies. We recommend this modified technique for the centers that have an ERCP unit because other techniques are not appropriate for all clinical circumstances in all centers. 


COMMENTS
Background
A postoperative endoscopic retrograde cholangiopancreatography (ERCP) is used as a treatment modality for common bile duct stone clearance when a laparoscopic common bile duct exploration has failed or retained stones are discovered after an operation. If a secondary ERCP fails, the clinicians must be ready for a laparoscopic or open exploration. Because of this condition, we need different techniques to exclude surgical intervention. The rendezvous technique combines an endoscopy with a percutaneous transhepatic cholangiography to facilitate the cannulation of the bile duct when previous attempts have failed.

Research frontiers
The antegrade cannulation of a guide-wire passing via a T-tube to the papilla is a very easy method and increases the success of postoperative ERCP, especially in patients with large duodenal diverticula with an intradiverticular papilla. 

Innovations and breakthroughs
Antegrade cannulation via a T-tube is a modified rendezvous technique described by our ERCP unit. This technique can be performed under sedation anesthesia, and it is a very easy technique that increases the success rate and decreases the complications of an ERCP. In this technique, because there is no false insertion of a catheter and a guide-wire to the pancreatic duct, the accidental occurrence of the symptoms of pancreatitis is low and, unlike a normal ERCP, the success rate appears to be higher.

Applications
The study recommends the modified technique for centers that have an ERCP unit because other techniques are not appropriate for all clinical circumstances at all centers. 

Terminology 
Rendezvous technique: The rendezvous technique combines an endoscopy with a percutaneous transhepatic cholangiography to facilitate the cannulation of the bile duct when previous attempts have failed.

Peer review
The concept of this technique seems logical and promising; the study conclusions are based on preliminary experience with a small number of participants. Therefore, caution should be taken in regard to the widespread use of the technique before further studies are pursued.
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Figure 1 A sterile guide-wire was inserted via the T-tube to the common bile duct stone then to the papilla. A: Retained stone with a T-tube in the CBD; B: The antegrade insertion of a guide-wire through the T-tube; C: The extension of the guide-wire through the papilla into the duodenum.
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Figure 2 Schematic diagram of a guide-wire.
[image: C:\Users\HNH\Pictures\2013-04-20 YAYIN RESMİ SON\YAYIN RESMİ SON 001.jpg]
Figure 3 Appearance of the technique. A: A guide-wire through the papilla during an endoscopic sphincterotomy; B: The guide-wire taken out by a snare; C: The guide-wire inserted in the tip of the sphincterotome, which is inserted via the endoscope channel of the duodenoscope; D: The stone is extracted by a basket catheter. 
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Figure 4 Control images of the common bile duct stone after the extraction of the stone.
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