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Cholangioscopy-assisted guidewire placement in a malignant biliary stricture: A case report
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Abstract
BACKGROUND
Cholangioscopy has been described in case reports and series to facilitate guidewire placement in difficult benign biliary strictures. Specifically, it has been infrequently used in difficult benign anastomotic liver transplant biliary strictures to visualize the stricture orifice for guidewire placement. Here we describe a case of guidewire placement through a difficult malignant biliary stricture using single operator cholangioscopy.

CASE SUMMARY
A 74-year-old female presented with jaundice and weight loss. Endoscopic ultrasound and endoscopic retrograde cholangiopancreatography (ERCP) by other endoscopists demonstrated pancreatic adenocarcinoma with a dilated cystic duct (CD) and proximal common bile duct (CBD). The associated distal CBD stricture was dilated and stented with a plastic stent. However she subsequently developed cholangitis, prompting referral for a repeat ERCP. The stent was found to have migrated distally to the confluence of the dilated CD and CBD stricture. Despite using multiple hydrophilic guidewires, the stricture could not be traversed due to preferential wire passage into the dilated CD. SpyGlass DS (Boston Scientific Corp, Marlborough, MA, United States) was then used to visualize the orifices of the CD and CBD stenosis, enabling the guidewire to be placed directly through the stricture into the proximal CBD. A WallFlex covered metal stent (Boston Scientific Corp, Marlborough, MA, United States) was successfully placed, resulting in resolution of her cholangitis.

CONCLUSION
To our knowledge, this is one of the first cases to describe successful cholangioscopic guidewire placement for malignant biliary strictures.
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Core Tip: Cholangioscopy has been described in case reports and series to facilitate guidewire placement in difficult benign biliary strictures, especially in the setting of liver transplants. Most biliary strictures are successfully traversed with standard techniques utilizing hydrophilic guidewires during endoscopic retrograde cholangiopancreatography, but challenges with difficult wire placement can occur when the biliary tree consists of multiple strictures and sharp angulations. Here we describe a case of guidewire placement through a difficult malignant biliary stricture using single operator cholangioscopy, highlighting the versatility of cholangioscopy especially in anatomically challenging patients.

INTRODUCTION
Cholangiopancreatoscopy allows direct visualization of biliary and pancreatic duct, and it remains an adjunct to fluoroscopic evaluation during endoscopic retrograde cholangiopancreatography (ERCP)[1]. Diagnostic and therapeutic applications of cholangiopancreatoscopy include evaluation and tissue sampling of indeterminate and malignant pancreaticobiliary strictures, and lithotripsy of difficult stones[2-6]. Selective biliary guidewire access utilizing cholangioscopy to directly visualize the stenosis for guidewire placement has been described previously in the cystic duct and anastomotic benign biliary strictures due to liver transplant[1,3-7], and more recently in malignant strictures[8]. Here we describe a case of guidewire placement through a difficult malignant biliary stricture using single operator cholangioscopy.

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Epigastric pain.

History of present illness
A 74-year-old female initially presented with epigastric pain, nausea, and vomiting. She also endorsed having increasing fatigue, weight loss, and back pain for the past few months. Upon further questioning, she also reported being more “tanned” for the several weeks for which she attributed to significant sun exposure. She denied any fevers, chills, chest pain, or shortness of breath.

History of past illness
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: _GoBack]Her past medical history is significant for atrial fibrillation, hypothyroidism, and gastroesophageal reflux disease, and her surgical history is notable for thyroidectomy and total abdominal hysterectomy with bilateral salpingo-oophorectomy. She did not drink alcohol or smoke tobacco. 

Personal and family history
Family history was negative for any chronic gastrointestinal diseases.

Physical examination
Upon examination, she was markedly jaundiced with mild epigastric tenderness, without any palpable mass.

Laboratory examinations
Her laboratory markers were notable for a total bilirubin of 10 mg/dL (reference range 0.1-1.4 mg/dL), alkaline phosphatase of 515 IU/L (reference range 30-140 IU/L), and aspartate aminotransferase and alanine aminotransferase of 148 IU/L and 174 IU/L (reference range 7-40 IU/L and 10-65 IU/L, respectively). White blood cell count was within normal limits at 6.4 × 109/L (reference range 4.0-10.8 × 109/L).

Imaging examinations
The initial computed tomography of abdomen and pelvis demonstrated a 4.3 cm mass in the pancreatic head causing a biliary stricture. Given the clinical presentation with painless jaundice and weight loss, pancreatic adenocarcinoma was high on the differential. 

FINAL DIAGNOSIS
Endoscopic ultrasound at the time showed a 30 mm x 26 mm mass in the pancreatic head with common bile duct (CBD) and pancreatic duct obstruction, staged as T3N1Mx. Fine needle aspiration revealed adenocarcinoma, and ERCP demonstrated markedly dilated cystic duct (CD) and proximal common bile duct (CBD). 

TREATMENT
The associated distal CBD stricture was dilated with an 8 mm balloon and stented with a 10 Fr stent. However, the patient persisted to have jaundice and subsequently developed cholangitis two days later, prompting a referral for a repeat ERCP. The previously-placed biliary stent was found to have migrated distally to the confluence of the markedly dilated cystic duct and high-grade CBD stricture (Figure 1). Despite using multiple hydrophilic guidewires, the stricture could not be traversed due to preferential wire passage into the dilated cystic duct. SpyGlass DS (Boston Scientific Corp, Marlborough, MA, United States) was then used to visualize the orifices of the cystic duct and CBD stenosis (Figure 2), enabling the guidewire to be placed directly through the stricture into the proximal CBD (Figure 3). A 10 mm × 80 mm WallFlex fully-covered metal stent (Boston Scientific Corp, Marlborough, MA, United States) was successfully placed in the CBD.

OUTCOME AND FOLLOW-UP
Patient's abdominal pain and elevated transaminases resolved to normal limits on follow up appointment, and patient was referred to oncology for further management of her pancreatic adenocarcinoma.

DISCUSSION
Most biliary strictures are successfully traversed with standard techniques utilizing hydrophilic guidewires during ERCP, but challenges with difficult wire placement can occur when the biliary tree consists of severe strictures and sharp angulations. Techniques used to combat this problem include varying the angle of approach to the papilla and biliary tree, along with changing the cannulation device and guidewire type, which can optimize the guidewire’s alignment with the axis of the stricture. Despite these measures, there may still be difficulty in selective biliary access, which can lead to prolonged procedure time, increased risk for post-procedure adverse events, and need for repeat ERCP or possibly a more invasive approach such as EUS-rendezvous, percutaneous or surgical intervention[9,10]. 
In difficult stricture cases, single operator cholangioscopy provides direct visualization of the ducts, facilitating wire access for therapeutic stenting. This method has been described previously with technical success achieved in anastomotic biliary strictures in liver transplant patients[11,12,13], as well as cystic duct stone removal and stenting[14]. More recently, a small case series (seven cholangiocarcinomas, one pancreatic carcinoma, and three unspecified malignancies) noted a collective success rate of 46% for selective duct access in malignant strictures, as compared to a higher success rate of 88% for benign etiologies[8]. The series did not discuss which malignant cases were unsuccessful, and the Bismuth classification of strictures, which could impact the success rate.
In our patient, the CBD stricture and severely dilated cystic duct emerged in the same vicinity, which resulted in preferential guidewire placement in the latter. This unique situation made it technically challenging to traverse the guidewire through the stricture. Utilizing cholangioscopy to visualize and characterize the specifics of the stricture orifice enabled optimal manipulation of the guidewire to correctly access the stricture for successful stenting and biliary decompression.

CONCLUSION
Cholangiopancreatoscopy is becoming increasingly popular and more ubiquitous in its application, ranging from diagnostic biopsy of biliary strictures to therapeutic lithotripsy of gallstones[2,15-17]. To our knowledge, this is one of the first cases to describe using cholangioscopy for a successful guidewire placement in a malignant biliary stricture from pancreatic cancer, further highlighting its versatility. Cholangioscopy is an effective tool for accurate guidewire placement in difficult benign as well as malignant biliary strictures, and further studies are warranted to evaluate the success rate as well as the financial costs of utilizing cholangioscopy for difficult malignant strictures.
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Figure Legends
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Figure 1 Dilated cystic duct with looped guidewire.
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Figure 2 Direct visualization of common bile duct stenosis with guidewire (arrow), and dilated cystic duct (asterisk).
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Figure 3 Successful placement of guidewire in common bile duct (arrow).
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