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Case report: Single-operator peroral cholangioscopy system (SpyGlass) diagnosis of an extrahepatic biliary cystadenoma (video)
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Biliary cystadenoma is a type of rare liver cystic tumor. Intrahepatic biliary cystadenomas are the most common, while extrahepatic biliary cystadenomas are rarely seen. Biliary cystadenoma tends to occur in middle-aged to older women and there is a lack of specific preoperative diagnostic markers. Recent advancements in technology and the development of the SpyGlass system have led to an increased use of cholangioscopy. Herein, we report a patient in whom a space-occupying lesion was found in the bile duct by SpyGlass, and who later underwent radical surgery. The pathology report indicated that the final diagnosis was biliary cystadenoma. SpyGlass cholangioscopy may be a novel and effective diagnostic method for biliary cystadenoma.
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Introduction

Biliary cystadenoma, which is considered a rare disease, mostly occurring in the intrahepatic bile duct (80–85%), and rarely occurs in the extrahepatic bile duct (1, 2). The tumor is usually multilocular, and the inner layer of the cyst wall consists of columnar or cuboidal mucosal epithelial cells that can secrete copious amounts of mucus. The subepithelial layer consists of a dense stromal cell layer that can produce ovarian-like stroma. Biliary cystadenoma tends to occur in women around the age of 40 years; it is rare in children and adolescents, and may undergo malignant transformation (2, 3). Biliary cystadenoma is rarely seen in clinical practice and does not often have a specific clinical presentation. There is also a lack of specific laboratory test markers; hence there is a high tendency that biliary cystadenoma is misdiagnosed as other cystic tumors in preoperative imaging. Cholangioscopic technique has evolved over the last decade and since 2007, the first digital single-operator peroral cholangioscope (SpyGlass™ DS System, Boston Scientific, Marlborough, MA, U.S.) has been available offering biliary stone treatment using electrohydraulic lithotripsy or laser lithotripsy. In 2015, the second-generation SpyGlass was developed. It could further improve diagnostic capabilities upon the first-generation by providing four times higher image resolution and wider field-of-view (4, 5). Herein we report a case of biliary cystadenoma in the common bile duct discovered by endoscopic retrograde cholangiopancreatography (ERCP) combined with SpyGlass cholangioscopy.



Case report

The patient was a 54-year-old female who was admitted for “jaundice for more than 10 days.” She was previously healthy and did not have a medical history of schistosomiasis.

Following were results of the laboratory tests: liver function tests were abnormal, with alanine aminotransferase levels of 71 U/L (normal range: 14–54 U/L), aspartate aminotransferase levels of 104 U/L (normal range: 15–41 U/L), and a total bilirubin of 72 μmol/L (normal range: 0–16 μmol/L), HbsAg (+), HbeAg (+), HbsAb (+). Carbohydrate antigen 19-9 (CA19-9) was moderately elevated (103 U/ml); and other tumor markers were normal. Ultrasound showed the dilation of extrahepatic and intrahepatic bile ducts caused by abnormal choledochal echo. Moreover, the computed tomography (CT) (Figure 1A) and magnetic resonance cholangiopancreatography (MRCP) (Figure 1B) demonstrated that the common bile duct stenosis located at the head of the pancreas and the upstream bile duct dilatation was significant. As the patient's diagnosis was unclear, she underwent a ERCP with adequate preoperative preparations. The biliary cholangiography revealed an indeterminate stenosis at the upper bile duct (Figure 1C). Further evaluation of SpyGlass cholangioscopy (Boston Scientific, Marlborough, MA, U.S.) showed an oval space-occupying lesion at the upper segment of the common bile duct. The surface mucosa of the lesion was smooth, without neovascularization (Figure 1D and Supplementary Video S1). Four days after ERCP and endoscopic nasobiliary drainage (ENBD), the patient underwent radical surgery. A palpable hard mass was found at the hepatic hilum along the common bile duct during surgery. The tumor invaded the confluence of the left and right bile duct. Samples were dissected postoperatively and a 5 × 3 × 2 cm mass was found in the common bile duct and the upper end of the mass invaded the start of the left hepatic duct. Postoperative pathology examination revealed secretory cystadenoma in the common bile duct. Immunohistochemistry results showed a CD10 (+), ER (+), PR weak (–), and Ki67: 5% (+) secretory cystadenoma (Figure 1E). After more than two-year follow-up postresection, the patient has been doing well, without any evidence of recurrence.
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FIGURE 1
 (A) Enhanced CT showed the dilation of intrahepatic bile duct. (B) MRCP showed the common bile duct stricture in the head of the pancreas (white arrow), additional soft tissue shadows were not seen at the surrounding regions and the upstream common bile duct and intrahepatic bile duct dilated significantly. (C) ERCP indicated that biliary stricture was at the upper common bile duct and hilar bile duct (black arrows) and left intrahepatic bile duct dilated significantly. (D) SpyGlass showed that an oval space-occupying lesion was seen at the upper segment of the common bile duct (black arrow). The biliary wall (white arrow) was smooth. The lesion filled the bile duct lumen, resulting in bile duct obstruction. The surface of this lesion was smooth, without dilated and tortuous blood vessels. (E) Postoperative pathological examination revealed secretory biliary cystadenoma.




Discussion

Biliary cystadenoma is a type of rare benign tumor with a high recurrence rate and potential for malignant transformation. Disease onset is slow and there are no typical clinical symptoms. This disease is considered to have the potential for malignant transformation and is mostly found in middle-aged women. The proportion of female patients is over 90% and most tumors are located in the intrahepatic bile duct (3). The world's first case of this disease was reported by Hueter in 1887. Five years later, Keen reported the world's first case of biliary cystadenoma resected surgically (6). At present, very few cases have been reported. It is believed that biliary cystadenoma is associated with congenital biliary developmental abnormalities and ectopic ovarian stroma. Some researchers believed that biliary cystadenoma is associated with oral contraceptives. However, some studies found that most patients did not have a history of oral contraceptive use (7, 8). The clinical manifestations of biliary cystadenoma are mainly determined by the size and site of the tumor and are mostly non-specific, including abdominal pain, abdominal distension, and discomfort in the liver area. It should be pointed out that the most common clinical manifestations of extrahepatic biliary cystadenoma are abdominal pain and jaundice (1, 9, 10). The routine examinations for biliary cystadenoma include ultrasound, CT and magnetic resonance imaging (MRI). Preoperative radiologic examination results are the main basis for preoperative diagnosis. Most ultrasound examination results of biliary cystadenoma show cystic structures with clear borders and heterogeneous echoes that are segmented, which can be seen in the mass (11). Non-enhanced CT scan will show a hypodense lesion with clear borders and multiple septa, mild enhancement at the arterial phase cystic walls and septa, and continuous enhancement during the venous phase (12). MRI T1-weighted imaging shows cystic hypodense signals with segmentation inside the mass. T2-weighted imaging shows high intensity signals and low intensity septa, mild enhancement in the arterial phase, and continuous enhancement in the venous phase (13). Laboratory tests may show abnormal hepatic function, elevated alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase, and gamma glutamyl transferase. The tumor markers CA19-9 and CEA may be elevated; however, these have no diagnostic value. Due to a lack of a typical clinical presentation, specific laboratory tests, and radiologic examination methods, the final diagnosis of biliary cystadenoma is still dependent on pathological examinations. A previous study showed that biliary cystadenoma originates from embryonic precursor cells at the biliary epithelium and 90% of biliary cystadenoma are located in the intrahepatic bile ducts, while very few cases occur at the extrahepatic bile ducts (14). Biliary cystadenomas are mostly polyp-like protrusions located at the biliary walls or are unilocular or multilocular protrusions filled with mucus or serous fluid. Under microscopy, a monolayer of cuboidal cells could be seen at the tumor surface and their cell nuclei tend to be located at the base of the cell. Intrahepatic biliary cystadenoma mostly presents as large multilocular or unilocular space-occupying lesions, while extrahepatic biliary cystadenoma mostly presents as multilocular or unilocular space-occupying lesions or small vesicles at the biliary wall. Radical resection is used as the mainstay treatment for biliary cystadenoma, regardless of whether it is benign or malignant.

In the present case, obstructive jaundice was the main presentation. The site of obstruction was the upper and middle segments of the common bile duct. Both magnetic resonance cholangiopancreatography and enhanced CT indicated common bile duct stenosis accompanied by mild CA19-9 elevation. Timely and accurate qualitative diagnosis is critical and determines the treatment protocol. Biliary imaging alone is usually insufficient for a definitive diagnosis and transoral cholangioscopy is necessary for the direct and accurate examination. Since the emergence of the SpyGlass, the sensitivity for detecting cholangiocarcinoma has increased, thereby establishing its superiority over standard ERCP. ERCP-guided cholangiopancreatoscopy with SpyGlass allows for direct visualization of the bile ducts, tissue sampling and therapeutic maneuvers (15, 16). Previous studies have shown that the diagnostic accuracy of spyglass visual impression could reach 80.0–89.0% (15, 17, 18). One meta-analysis reported that the sensitivity and specificity of SpyGlass in diagnosing indeterminate biliary strictures were 94 and 95%, respectively (19). This present case highlights the importance of SpyGlass in the diagnosis of indeterminate biliary lesions.

In summary, biliary cystadenomas, particularly extrahepatic biliary cystadenomas, have a low incidence, do not have a typical clinical presentation, and misdiagnosis and missed diagnosis are common. Clinicians should therefore improve their understanding of this disease. With widespread clinical use of SpyGlass, it can greatly improve the diagnostic accuracy of biliary diseases, particularly rare diseases. Meanwhile, early diagnosis and proper treatment can improve patient prognosis.
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