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Abstract

Successful cannulation of the common bile duct may be difficult in patients in whom the papilla is located entirely within a diverticulum. In this study, we report successful biliary cannulation in three patients following intubation of the distal tip of the duodenoscope into the duodenal diverticulum and locating the major papilla. No complications occurred during the operation or during the postoperative period. This method didn't need second incubation an endoscope and might lower the burden of patients. So this skill is useful to deal with the papilla hidden inside the large diverticulum because of its safety and convenience.
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INTRODUCTION
Periampullary diverticula (PAD) are found in 9% to 32.8% of patients who undergo endoscopic retrograde cholangiopancreatography (ERCP)[1]. The papilla often exists at the superior or inferior border of the PAD. Occasionally, identification of the papillary orifice and successful cannulation of the common bile duct (CBD) may be more difficult in patients in whom the papilla is located entirely within the diverticulum, even for endoscopic experts. In this report, we present three cases where the papilla was hidden in a large duodenal diverticulum. Successful biliary cannulation was achieved following intubation of the distal tip of the duodenoscope into the duodenal diverticulum.

CASE REPORT

Three male patients (aged 70, 78 and 82 years) were admitted to our hospital as a result of right upper quadrant pain and fever and jaundice. Magnetic Resonance Cholangiopancreatography revealed intra- and extra-hepatic bile duct dilation (CBD stones were presented in patient one and patient two). On ERCP, the papilla could not be found at the rim of large duodenal diverticula (one with septa). We therefore suspected that the papilla was hidden inside the diverticula. With careful searching, the papillary orifices were indistinctly seen at the left side of the inner diverticular borders in patient one and patient two, but were not visualized in patient three (Figure 1). Several attempts were made to evert the papilla out of the diverticulum, including dilating the diverticular rim, using two devices in one channel (a catheter and a sphincterotome), but without success. As the diverticulum was judged to be large enough to accommodate the distal tip of a duodenoscope, we decided to intubate the duodenoscope (JF-260V, Olympus Medical System, Tokyo, Japan) into the duodenal diverticulum by gently adjusting the knob, and by push-pull the duodenoscope. Eventually, we discovered that the orifices in all three patients were on the left side of the inner diverticular borders, opening towards the medial and posterior wall of the diverticulum. Subsequently, the orifices were faced by finely adjusting the direction of the endoscope, and by carefully exploring the papillary alignment (Figure 1). Biliary cannulation and stone extraction was then conducted using a small biliary sphincterotomy and balloon dilatation (Figure 1). No complications occurred during the procedure or during the postoperative period. All patients were well on discharge shortly after surgery. 

DISCUSSION
PAD is outpunching from the duodenum that represents herniation of the mucosal or submucosal layers through a defect in the muscular wall within a radius of 2 to 3 cm of the ampulla of Vater. The prevalence of PAD increases with age and has been reported in 65% of elderly patients[2]. There is now clear evidence of an association between duodenal diverticula and bile duct stones, particularly in the absence of gallbladder stones[3]. The location of the papilla with respect to the diverticulum is divided into two categories. In Type I the papilla is at the rim or within 2 cm of the edge of the diverticulum, and this is called a peri-diverticular papilla (PDP). In Type II cases, the papilla lies inside or at the middle of the bottom edge of the diverticulum or between two adjacent diverticula, and this is termed an intradiverticular papilla (IDP)[4]. According to a report by Tham et al, Type I and Type II cases accounted for 74.7% and 25.3%, respectively, in a cohort of 83 patients with diverticular papilla[3]. Previously, successful cannulation in patients with PAD has varied from 61% to 95.4%, which is significantly lower that that observed in those without PAD[1, 5]. Two recent studies reported that PAD did not cause any technical difficulties at ERCP or increase the risk of complications, however, this was true only when patients with the undetectable papilla were excluded[3, 6]. It is reasonable to speculate an even lower successful cannulation rate in IDP patients in whom papilla are often more difficult to locate than in PDP patients. Therefore great efforts are needed to find new methods to achieve successful cannulation in patients with IDP.

In recent years, new devices and new manipulations for successful biliary cannulation in patients with IDP have been reported. These include using a two-devices-in-one-channel method[7], balloon dilation of a narrow-necked diverticulum[8], using an ultrathin gastroscope to locate the papilla[9], an endoscopic ultrasound (EUS)−guided rendezvous technique[10], endoclip-assisted biliary cannulation[11], and the double-endoscope method[12]. 

Our study suggests an alternative skill for biliary cannulation in patients with IDP, which didn't need second incubation an endoscope. In contrast to colon diverticula, the PAD is relatively fixed as they are located behind the retroperitoneum. Also the adjacent kidney and pancreas could provide further support to diverticula wall. Thus, we can relatively easily control the position of the duodenoscope in the duodenal diverticulum. To avoid sudden movements in the PAD, the duodenoscope can also be pulled back to the duodenal lumen for stone extraction. There were no complications, such as bleeding or perforation, during ERCP treatment of these three patients. So this skill is a safe and convenient method which may lower the burden of patients.
We conclude that intubating the distal tip of the duodenoscope into the large duodenal diveriticulum, thereby locating the hidden papilla, is a safe and convenient skill that facilitates both biliary cannulation and endoscopic treatment in the hands of experienced practitioners, which didn't need second incubation an endoscope and may lower the burden of patients.
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Figure 1 The duodenal diverticulum to be located intradiverticular papilla for biliary cannulation. A: The papillary orifices can be indistinctly seen at the left side of the inner diverticular borders in patient one and patient two (arrowhead), but not seen at all in patient three; B: Successful biliary cannulation was achieved after facing the intradiverticular papilla; C: Endoscopic retrograde cholangiography showing stones in the common bile duct in patient one and patient two and dilation of the common bile duct in patient three; D: Extracted bile stones in the duodenal diverticulum in patient one and patient two.
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