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Abstract
BACKGROUND
Endoscopically or fluoroscopically guided dilation is a safe and effective alternative to surgery for patients with benign strictures of the gastric outlet.

CASE SUMMARY
We describe two cases where a novel approach with a Spyglass® choledochoscope in assessing the extent of benign duodenal strictures and aiding in placement of duodenal stents for treatment of the strictures. Choledochoscope-guided wire and stent placement was successful in all cases, leading to symptom resolution related to benign duodenal obstruction. No major adverse events were observed.

CONCLUSION
Choledochoscope-guided assessment and endoscopic therapy is a viable approach in relieving duodenal obstruction, if the conventional combined fluoroscopic and endoscopic methods fail.
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Core tip: The choledochoscope has the advantages of a smaller form factor, leading to easier passage of the scope through luminal narrowing or stricture with added benefits of direct visualization. Additional benefits include avoiding looping in the stomach with the passage of the choledochoscope through the therapeutic gastroscope. This study is the first to report this unique technique, with other potential applications in both benign and malignant strictures in the upper gastrointestinal tract if the conventional combined fluoroscopic and endoscopic methods fail.
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INTRODUCTION
Malignancy remains the commonest cause of gastric outlet obstruction (GOO) but benign etiologies like peptic ulcer disease and caustic ingestion are responsible for significant proportion of such patients[1]. Nonsteroidal anti-inflammatory drugs (NSAID) ingestion is an uncommon cause of GOO[2]. The principal sites of involvement in cases of obstruction are the pyloric channel and the duodenal bulb. Small bowel strictures caused by NSAIDs are short (2-3 mm) web-like and are often labeled as diaphragms[3].
Endoscopically or fluoroscopically guided dilation is a safe and effective alternative to surgery for patients with benign strictures of the gastric outlet. It is considered to be a more rapid treatment and more cost effective than surgery[4-6]. The dilation therapy coupled with anti-secretory therapy and removal of the etiology factors (e.g., Helicobacter pylori) was shown to achieve long-term resolution of symptoms in 85%-100% of patient with peptic ulcer-related GOO[7]. However, the use of self-expandable metallic stents (SEMS) has been rarely reported in benign strictures[3,8,9].
The following cases highlights a novel approach in traversing duodenal strictures using a choledochoscope, combined with use of SEMS in benign duodenal strictures, in previously failed attempts with combined fluoroscopic and endoscopic guidance.

CASE PRESENTATION
Case 1
A 65 year-old man presented to the clinic with a complaint of post-prandial fullness and early satiety. The medical history of the patient was significant for peptic ulcer disease, osteoarthritis requiring NSAID, asthma, and depression. At physical exam, the abdomen was tender to palpation in the epigastric region. The vitals were normal. No pertinent laboratory or imaging was pertinent to this case.

Case 2
A 77 year-old man presented to the clinic with a complaint of postprandial nausea and vomiting. The medical history of the patient was signficant for chronic knee pain requiring NSAID use, congestive heart failure, coronary artery disease, diabetes mellitus, and sleep apnea. At physical exam, the abdomen was tender to palpation in the epigastric region. The vitals were normal. No pertinent laboratory or imaging was available.

FINAL DIAGNOSIS
Case 1
The initial esophagogastroduodenoscopy (EGD) revealed retained food in the stomach and a benign-appearing stricture at the pylorus, traversed post dilation. Another stricture involving was found in the distal bulb noted to be eccentric in location (Figure 1). The mucosa had no mucosal irregularity was smooth in appearance with cicatricle scarring and no intraluminal mass. The overall appearance was consistent with NSAID-induced stricture. No biopsies were performed. Multiple attempts at passing the balloon catheter and guidewire across the area were unsuccessful despite using fluoroscopic guidance (Figure 2).

Case 2
The initial EGD revealed a two serial stricture around the C-sweep of the duodenum, which could not be traversed with a diagnostic gastroscope or ultrathin endoscope. The mucosa had no mucosal irregularity was smooth in appearance with cicatricle scarring and no intraluminal mass. The overall appearance was consistent with NSAID-induced stricture. No biopsies were performed. A guidewire was advanced across the first stricture but could not be advance pass the second stricture. Balloon dilation was attempted using a controlled radial expansion (CRE) balloon but given the short distance between the two strictures, the balloon was inadequately positioned across the stricture.

TREATMENT
Case 1
The repeat procedure was performed using a therapeutic gastroscope, allowing the passage of a Spyglass® choledochoscope (10 Fr outer diameter, 230 cm in length) with direct visualization of the lumen of the stricture (Figure 3 and 4). Then a guidewire was advanced through the choledochoscope (Figure 5), with subsequent stenting of the stricture (Figure 6 and 7) using an uncovered SEMS (WallFlex™ Duodenal Stent 22 mm by 90 mm), which was removed in 10 d. The stricture extension involvement was post bulbar which raised the issue of ampullary obstruction with covered stenting. Self-expanding stents utilized for the procedure were thus uncovered to avoid ampullary obstruction. Serial dilation was performed, using wire-guided CRE balloon over three sessions every 2 wk, with the final dilation performed to 20 mm.

Case 2
The repeat procedure was performed using a therapeutic gastroscope, allowing the passage of a Spyglass® choledochoscope with direct visualization of the lumen of the two strictures. A guidewire was advanced through the choledochoscope, followed by dilation (12 mm) and subsequent stent placement (WallFlex™ Duodenal Stent 22 mm by 90 mm) crossing both strictures, which was removed in 10 d.

OUTCOME AND FOLLOW-UP
The patients were both appropriately counseled on avoidance of NSAID and continued to adhere to the recommendation throughout the treatment. Following the initial stent placement, both patients progressed from liquid to soft diet. They progressed to solid diet following the conclusion of the aforementioned procedures, without complications. Both patients progressed from liquid to soft diet without complications.

DISCUSSION
In this study we described a novel approach for traversing duodenal stricture using a choledochoscope. Both cases of duodenal strictures initially could not be traversed using the conventional combined fluoroscopic and endoscopic methods. Direct visualization of the stricture with a passage of the choledochoscope aided in traversing the narrowed lumen and subsequent intervention using a SEMS for the treatment of the duodenal obstruction.
Endoscopically or fluoroscopically guided dilation has proven to be an effective alternative to surgery for patients with benign duodenal strictures. The use of SEMS is an established palliative treatment to relieve the obstructive symptoms of inoperable gastrointestinal tract malignancy with stenotic change. The SEMS application in benign duodenal obstruction however has been rarely reported. All the previous studies have small sample size and it was concluded that stenting for benign duodenal obstruction is an effective treatment modality[8,9]. It is postulated that better symptom management could be obtained by gradual and continuous dilatation with SEMS in the stenotic segment. The results show that there are low rates of recurrences after stenting and it reduces the need for further invasive procedures. The most common complications of the stent placement included stent migration and stent ingrowth. Neither complications were seen in our cases.

CONCLUSION
The choledochoscope has the advantages of a smaller form factor, leading to easier passage of the scope through the stenosis with added benefits of direct visualization. Additional benefits include avoiding looping in the stomach (e.g., ultrathin gastroscope) with the passage of the scope through the therapeutic gastroscope. This study is the first to report this unique technique, with other potential applications in both benign and malignant strictures in the upper gastrointestinal tract if the conventional combined fluoroscopic and endoscopic methods fail.
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Figure 1 Endoscopic view of the duodenal bulb with the stricture.
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Figure 2 Upper gastrointestinal series revealing the extent of the duodenal stricture.
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Figure 3 Endoscopic view showing the choledochoscope advanced out from the therapeutic gastroscope traverse across the stricture.
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Figure 4 Endoscopic view from the choledochoscope with direct visualization of the stenosis.
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Figure 5 Radiographic view of the choledochoscope (advanced through the therapeutic gastroscope) crossing the duodenal stenosis and allowing passage of the guidewire.
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Figure 6 Radiographic view of the guidewire-directed stent placement crossing the duodenal stenosis.
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[bookmark: _GoBack]Figure 7 Endoscopic view of the stent deployment.
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