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Abstract
Endoscopy has important roles in the management of primary sclerosing cholangitis (PSC), ranging from narrowing down the differential diagnoses, screening for complications, determining prognosis and therapy. While the need for a diagnostic endoscopic retrograde cholangiopancreatography (ERCP) may be obviated by a positive magnetic resonance cholangiopancreatography (MRCP), a negative MRCP does not exclude PSC and may therefore necessitate an ERCP, which is traditionally regarded as the gold standard. In this editorial we have not covered the endoscopic management of inflammatory bowel disease in the context of PSC nor of endoscopic surveillance and treatment of portal hypertension complicating PSC.
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Core tip: Primary sclerosing cholangitis is a cholestatic disease of unclear etiopathogenesis, often seen in association with inflammatory bowel disease. It is characterized by fibrosis of the intra and extra hepatic bile ducts, resulting in stricturing disease, predisposing to cholangiocarcinoma. Diagnosis requires a high index of clinical suspicion and is often made by magnetic resonance cholangiopancreatography in the appropriate clinical context, although endoscopic retrograde cholangiopancreatography remains the gold standard. The latter being invasive is seldom used as a diagnostic modality and is reserved for management of complications including dilatation and stenting of dominant and anastomotic strictures, brush cytology and for SpyGlass Cholangioscopy.
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INTRODUCTION
Primary sclerosing cholangitis (PSC) is a chronic cholestatic disease characterized by inflammation and fibrosis that may involve the entire biliary tree. Inflammation and fibrosis results in diffuse narrowing of the intra and extra hepatic bile ducts causing persistent biliary stasis eventually leading to secondary biliary cirrhosis. It usually presents in the fourth decade of life with a variable disease progression[1].
Laboratory tests do not play a significant role as there is no definite test to confirm PSC. Non-invasive imaging modalities like trans abdominal ultrasound may pick up nonspecific abnormalities such as bile duct thickening, gall bladder enlargement or wall thickening. Contrast CT scan and magnetic resonance cholangiopancreatography (MRCP) may detect inflammation, intrahepatic dilations as well as varices and splenomegaly indicative of portal hypertension. CT detects intraabdominal lymphadenopathy, suggestive of underlying cholangiocarcinoma. Even invasive tests like percutaneous transhepatic cholangiography have been used in the past. However none is confirmatory.
PSC recurs in about 10% of patients post OLT, with acute cellular rejection, need for maintenance steroids, HLA-DRB1*08 being positive predictors and pan colectomy being a negative predictor[2,3]. The diagnostic modalities for recurrent PSC (r-PSC) remain the same, with low threshold for biopsy to rule out rejection, which needs to be managed aggressively to prevent decompensation of the liver[2].
It is important to distinguish immunoglobulin (Ig) G4-associated cholangitis (IAC), also called IgG4-related sclerosing cholangitis (IRSC), a recently described chronic cholangiopathy from PSC and other secondary sclerosing cholangitis, due to the excellent response of the former to steroid treatment. About 10% to 15% of patients with PSC also have elevated IgG4 levels. There is some evidence that the incorporation of IgG4/IgG1 ratio may be used in clinical practice to distinguish PSC from IAC[3,4]. Liver biopsy is rarely used these days, thought, might still be needed in the diagnosis of small duct PSC and when diagnosis is unclear. 
Biliary IgG ANCA and IgA against biliary epithelial cells correlates with the severity of bile duct strictures and may serve in the future as a diagnostic and prognostic marker of the disease progression and biliary complications[5,6]. Biliary protein biomarkers might help in distinguishing benign from malignant strictures, though further studies are warranted[7]. Novel biliary biomarkers like extracellular vesicles containing Micro-RNA’s (miRs), U2 small nuclear RNA fragments (RNU2-1f) and oxidized phosphatidyl cholines (ON-PC and S-PC) have been proposed for the early diagnosis of cholangiocarcinoma in PSC, that is stable, reproducible, and has potential clinical utility[7–9]. 
ENDOSCOPIC DIAGNOSIS
Endoscopic retrograde cholangiopancreatography
Endoscopic retrograde cholangiopancreatography (ERCP) is the mainstay for accurate assessment of the hepatobiliary tree to establish a diagnosis of PSC. Typical cholangiographic findings include multifocal annular biliary strictures interspersed between dilated intra and extrahepatic bile ducts with alternating normal segments, creating the characteristic beaded pattern of PSC. 
Even though MRCP is the preferred cholangiographic modality given the high sensitivity, non-invasive nature and lack of exposure to radiation, it has limited accuracy in early PSC, cirrhosis and in the differentiation of Caroli’s disease, secondary sclerosing cholangitis and cholangiocarcinoma (CCA)[10]. A retrospective study by Moff et al[11] demonstrated that ERCP and MRCP were comparable for diagnosis of PSC. They recommended that MRCP be employed as the initial diagnostic modality given the safety profile as well as sensitivity and specificity of approximately 90% and 88% respectively, although ERCP with its higher specificity of nearly 96% would be necessary for confirmation[11]. 
Complications occur in about 4% to 16% of patients with PSC undergoing ERCP[12,13]. The complication risk was often dependent on the ease of cannulation, with post ERCP pancreatitis (PEP) reported in up to 7% of procedures[14]. Hence, we recommend routine sphincterotomy, especially in those who are likely to need further procedures, to minimise the risk of PEP[14]. PSC patients undergoing ERCP are routinely given antibiotic prophylaxis to reduce the risk of cholangitis, which is more so in the presence of strictures[12,14,15]. An extra attempt is made to clear the bile duct of all contrast by suctioning or irrigation. Overall, benefits of doing an ERCP outweighed the risks in PSC, when the indications were appropriate[14,15].
A confirmatory ERCP is warranted when clinical suspicion of PSC is moderately high, also in cases with inconclusive MRCP results and or cases being evaluated at centres where the technical expertise with MRCP is not well established[16]. A cost effectiveness analysis comparing ERCP with MRCP by Meagher et al[17] in the face of competing technologies revealed that initial MRCP, when negative, followed by subsequent ERCP was the most economic initial approach in the work-up of patients with suspected PSC. 
It is crucial to distinguish dominant strictures (DS) in PSC from cholangiocarcinoma, which remains a challenge given that the former predisposes to CCA, which could be found in upto 25% of DS as per some studies[18]. The American Association for the Study of Liver Diseases (AASLD) guidelines recommend those with dominant strictures be assessed with CA 19-9, MRCP and ERCP for tissue acquisition. CCA is one of the major causes of mortality in PSC and may be detected concurrently at the time of or within months of its diagnosis. However, cholangiocarcinoma related mortality does not diminish with early liver transplantation[19]. Due to the unpredictable natural history and lack of early predictors of cancer, there is no set guideline for surveillance of patients with PSC. Biliary tissue acquisition can be achieved by brush cytology and or intraductal biopsy (for histology using pediatric forceps) to distinguish benign from malignant strictures. Brush cytology being technically easy, safe and less time consuming is more commonly used[20]. The AASLD guidelines recommend performing the above to exclude superimposed malignancy prior to endoscopic therapy for dominant bile duct strictures[21]. A meta analysis by Navaneethan et al[7,8] demonstrated that biliary brush cytology has high specificity (97%) for the diagnosis of CCA, however the low sensitivity limited its role in detecting early CCA[22]. Most cases of malignant DS occur in the perihilar region and accessible to brush cytology[23]. Repeated brush cytology aids early detection of high grade dysplasia before manifest CCA, enabling pre-emptive liver transplantation[24]. A weighted scoring system, proposed by Witt et al[25], termed the Atypical Biliary Brushing Score (ABBS) helps to risk stratify the individuals with atypical brush cytology to identify those at high risk of CCA[25]. ABBS considers seven variables including age over 60, pancreatic mass as an indication, distal biliary stricture, CA 19-9 over 300 U/mL scoring one each, endoscopic impression of malignancy, common hepatic duct stricture and a definite diagnosis of PSC with the last three scoring two each. Patients with a score over 4 are considered to be at high risk of harboring malignancy despite atypical results on a biliary brush cytology[25]. 
There are now advanced techniques in cytology such as digital image analysis (DIA) and fluorescence in situ hybridization (FISH) enhance the sensitivity and improves diagnostic yield of brush cytology, compared with routine cytology[26–28]. DIA is a method by which microscopic images of a cell are quantified by digital conversion and computer analysis of the image feature[29]. FISH allows fluorescent labeling of DNA probes to target chromosomal regions to detect numerical or structural chromosomal abnormalities, such as trisomy or polysomy which suggest malignant process. The ability of FISH to detect polysomic cells from pancreatobiliary brushings puts it ahead of other pathological or imaging modalities in detecting CCA[30]. FISH of the cytologic specimen has significantly greater sensitivity than conventional cytology for the identification of CCA in patients with PSC, however it has lower specificity compared to biliary brushings[26,31]. Combining FISH with routine cytology can markedly improve the odds of detecting CCA at an early stage[30,32]. By identifying chromosomal abnormalities, DIA and FISH highly improve sensitivity while maintaining specificity. A prospective study from Mayo clinic revealed that composite DIA and FISH yielded 100% specificity and improved sensitivity by fivefold in indeterminate biliary strictures[27]. Many of these techniques once widely available should be used routinely.
Cholangioscopy
In recent years, peroral cholangioscopy as an adjunct to ERCP has gained popularity as it helps overcome diagnostic inaccuracies in biliary diseases, initially described by Chen and Pleskow[33]. In the management of challenging indeterminate biliary strictures, cholangioscopy permits direct intra luminal view of the biliary tree, targeted tissue acquisition and allows endoscopic guidance for therapeutic interventions[34]. The dual operated cholangioscope, “mother-baby” system was the first to be introduced, however the “two scope system” was time consuming, expensive, had limited manoeuvrability, poor irrigation capacity, required two endoscopists, and was easily damaged[35,36] it is therefore seldom used in clinical practise. The single-operator peroral cholangioscopy (SOPOC) using SpyGlass direct visualization system appears to have overcome some of the limitations of the conventional peroral cholangioscopy. In addition to having two independent irrigation channels, this provides a 70-degree field of view, though the single use SpyBite forceps has only a maximum jaw separation of 4.1mm. Hence, negative findings on the mini-forceps biopsy cannot exclude CCA owing to small sample obtained[37]. SpyGlass system was shown to have a lower complication rate, with a potential to become a diagnostic standard for the assessment of indeterminate biliary lesions with further refinements[38] In a single center prospective study of thirty six patients with indeterminate biliary stricture, Ramchandani et al[36] from the Hyderabad group, showed that SpyBite had an overall accuracy of 82% in differentiating malignant from benign ductal lesions on an intention-to-treat analysis. The sensitivity of SpyGlass to obtain adequate tissue from indeterminate strictures could be upto 88%, especially when atleast 3 bites are taken. Sensitivity of diagnosing CCA by visual impression is 78% and by biopsy alone is 49%[39].
Endoscopic ultrasound scan
Endoscopic ultrasound scan (EUS) is a safe, accurate and technically feasible approach for diagnosing extrahepatic PSC. Lutz et al[40] demonstrated it to be an efficient tool for confirming suspected PSC, which has eluded diagnosis by ERCP or other modalities. Sensitivity and specificity of EUS-FNA for evaluation of biliary strictures ranges from 43% to 86% and 95% to 100% respectively[40–42]. The specific sonographic features include duct wall thickening greater than 1.5 mm, irregular CBD wall/caliber (change of wall thickness by ≥ 1 mm over 5 mm and caliber ≥ 2 mm over 5 mm ductal length) and the presence of perihilar lymph nodes at least 1 cm diameter, with an EUS diagnosis of PSC when two or more of above criteria positive[43]. EUS enables refinement in disease detection and diminishes need for high risk invasive procedures[40]. In patients with a high index of suspicion of PSC with an inconclusive MRCP and EUS, core biopsy of the liver could be done safely in the same sitting (less than 1% risk of major complication), to look for small duct PSC and also to rule out cirrhosis, which would have prognostic implications[44–47]. Tumour seeding has been rarely reported with the FNA and hence some authorities advocate FNA of only suspicious lymph nodes[48]. EUS guided FNA has a significant role in diagnosing CCA when standard modalities are inconclusive, as it allows assessment and aspiration of malignant appearing lymph nodes[49,50]. 
Intraductal ultrasound 
Intraductal ultrasound (IDUS) utilises a standard duodenoscope to insert a high frequency ultrasound transducer over a wire into the biliary system under fluoroscopic guidance. IDUS allows visualisation of the wall layers of the biliary strictures thereby providing an estimate of the extend of potentially cancerous infiltration[51]. This information is valuable in deciding treatment options. IDUS as an adjunct to ERCP guided tissue sampling significantly enhances the ability to distinguish malignant from benign strictures, it however is not an efficient modality assessing lymph nodes associated with malignant strictures[52]. Biliary cannulation with IDUS can be performed with ease, thereby avoiding the need for sphincterotomy; it provides detailed images of ductal and peri ductal tissues with high resolution. Additionally, when CCA is identified, IDUS may be employed for local staging in candidates prior to surgical resection[53].
Confocal laser endomicroscopy
Probe-based confocal laser endomicroscopy (pCLE) is a novel diagnostic technique that provides a virtual biopsy to facilitate subepithelial evaluation of the pancreatobiliary mucosa. It delivers microscopic information in real time and also provides dynamic information such as blood flow, cellular architecture, contrast uptake and leakage[54]. 
In a small single centre study of pCLE, Heif et al[55], showed a high technical success rate in patients with PSC and DS. Sufficient visualization was achieved in 95%, with sensitivity, specificity, positive predictive value and negative predictive values of 100%, 61.1%, 22.2% and 100% respectively, in detecting neoplasia. If verified in larger prospective studies, this could be potentially utilized for risk stratification of dominant strictures in patients with PSC[55].
ENDOSCOPIC THERAPY
PSC is characterized by inflammation and fibrosis leading to bile duct strictures. Dominant stricture (DS) is defined as stenosis with a diameter of 1.5 mm in the common bile duct or 1 mm in the hepatic duct[21,56]. They develop in about forty percent of patients with PSC leading to significant biliary obstruction[57]. These predispose to stone formation, recurrent cholangitis and secondary biliary cirrhosis; also it may be a marker for underlying malignancy. 
Traditionally ERCP has been employed for the stone removal that is the main indication for biliary sphincterotomy in PSC; balloon dilation via ERCP reduces stenosis thereby improving biliary flow and potentially preventing recurrent cholangitis[58,59]. Current therapy for stricture in PSC including balloon dilation, biliary stent placement and often a combination of both have become the mainstay of treatment, atleast as a first line intervention[43,60]. Studies have established that repeated endoscopic therapy in patients with PSC is safe, the prognosis however worse in the subgroup of patients with dominant strictures at increased risk for development of cholangiocarcinoma[56]. 
An average of 3.46 ERCP’s were needed per patient over a 8 year follow up study, with an improved observed survival rate of 82.8% at 4 years compared to 71.3% predicted survival (as per the Mayo Clinic natural history model)[58]. Endoscopic dilatation with short-term stenting is effective in benign dominant strictures and does not have predilection for malignant transformation or complications after transplantation[23]. Gotthardt et al[61] in a 20 year follow up of 171 patients have shown that repeated endoscopic therapy helps preserve a functioning common bile duct for many years, improving transplant free survival to 81% at 5 years and 52% at 10 years after initial endoscopic therapy. In a small subset of patients with DS in the extra hepatic duct without signs of cirrhosis, resection or bypass surgery may be performed, especially when endoscopic treatment fails[62]. 
Biliary sphincterotomy done in PSC is often a limited one, to minimize the reflux of enteric contents and ascending cholangitis[63]. Sphincterotomy prior to stent placement minimizes the chance of post ERCP pancreatitis (PEP)[64]. Stricture dilation could also be done using tapered-tip dilators (Cotton graded dilator) over a guide wire as a stand-alone or in combination with balloon dilatation[65]. In difficult cases, where only the wire could be passed through, a screw-tip dilator (Soehendra screw) could be employed[66]. In high grade stenosis, a Terumo guide wire could be used, since it has the added advantage of a very flexible tip[63]. Following this, stiff dilatation upto 7F facilitates balloon dilatation upto a target of 24F in the common duct and 18F in the hepatic ducts. Stiehl et al[57,67] have shown that even long segment stenosis (over 2 cm) of the common bile duct and shorter-segment intrahepatic stenosis within 2 cm of the hilum could be successfully treated endoscopically. 
Although controversial, there are interventional endoscopists including us, who advocate routine placement of one or more stents with frequent stent exchanges (every 6 to 8 wk), after dilatation with any of the above modalities, to prevent the stricture from reforming immediately due to the underlying fibrosis and elasticity[43]. International bodies like AASLD however, do not endorse this above practice, since there is no strong evidence demonstrating additional benefit of stenting over endoscopic dilatation[68]. Though results have been conflicting, there is evidence from a recent study in favour of additional stenting when clinically appropriate[68]. In cases of hilar strictures, it is preferable to gain access into both ducts first, as dilatation of one system somehow makes access to the other side more challenging[69]. 
Stents used in PSC could be either plastic or self-expandable metallic stents (SEMS). Teflon (PTFE) stents are the most commonly used ones, with longer patency[70]. However, fully/partially covered SEMS (CSEMS) have also been used for management of dominant strictures, though there are no randomized trials to support this[71–73]. The possible reasons why SEMS has not become standard of care of dominant strictures in PSC, is the theoretical risk of ascending cholangitis in this high risk group due to the larger caliber of the metal stent, in addition to not being cost effective compared to plastic stents in this situation. This is in addition to the potential risk of cholecystitis from obstruction of the cystic duct (in individuals who have not undergone cholecystectomy) and of obstruction of bile flow from the other lobe of the liver in case of hilar lesions. 
Uncovered SEMS has been successfully used for palliation of inoperable CCA[56,74,75]. SEMS is preferred over plastic stents for patients with life expectancy over 3 months[76]. For hilar strictures, stenting of one or both lobes and use of plastic stent or metallic stents continues to be debated, with ongoing research into the design of specifically tailored stents including cross wired stents and new plastic inside stent with thread (IT) stent[77–79]. 
EUS-guided palliation of malignant obstructive jaundice, when ERCP access fails has been gaining grounds and when expertise available replacing percutaneous drainage, since the latter is less appealing cosmetically with the external bag and inconvenient. This is mostly used for drainage of the obstructed left system (though there have been initial attempts to drain the right duct) using EUS-guided hepaticogastrostomy and of the main duct by a choledochoduodenostomy. Although technically feasible, the challenge is in the controlled deployment of the fully CSEMS, preferably in a single step, to minimize the risk of perforation, biliary peritonitis and stent migration[80–85]. Endoscopic placement of nasobiliary drains to decompress the non-atrophic lobe has been done in some centers especially in Japan, to bridge the gap to surgery[79]. 

Biliary complications can occur in as many as 10% to 35% of patients after orthotopic liver transplantation with PSC recurrence in around 10%[86–88]. The most common biliary complications after OLT include biliary strictures (anastomotic or ischemic), bile duct leaks, common bile duct stones, and biliary casts, sphincter of Oddi/ampullary muscle dysfunction/spasm and r-PSC. With the advances in biliary endoscopy, majority of the complications could be managed with ERCP using regular techniques and tools. ERCP directed brachytherapy for locoregional disease control in cholangiocarcinoma, using photodynamic therapy or radiofrequency ablation, is promising, though still in its early stages[89,90]. They have comparable efficacy for local disease control and safety profile. 
APPROACH TO THE PATIENT WITH SUSPECTED PSC
We recommend MRCP to be done as the initial diagnostic modality in suspected patients with PSC. ERCP with brush cytology and or biopsy, to date, continues to be the gold standard for diagnosis especially if the former is inconclusive, due to the surveillance and prognostic implications of making a correct and early diagnosis. EUS, IDUS and cholangioscopy could be utilized in the evaluation of patients, especially those with indeterminate dominant strictures, to get better cytologic yields to exclude early biliary dysplasia and cholangiocarcinoma. With further evidence and validation of EUS criteria for PSC, it might be done before ERCP in the diagnostic algorithm, especially considering its safety profile. Advancements in cytology including DIA and FISH should be considered to improve the yield, when ever available. The role of molecular markers and proteomics in diagnosis is still evolving. ERCP with repeated biliary dilatation and stenting is our current practice in management of benign strictures, in addition to routine use of antibiotic prophylaxis, as per BSG and ASGE recommendations. EUS guided biliary drainage procedures could be attempted in cases of failed SEMS deployment by ERCP for palliation of CCA. There is some evidence that endoscopic therapy could delay the need for orthotopic liver transplantation in patients with PSC. 
CONCLUSION
Endoscopy has a pivotal role in the diagnosis and management of the condition, both pre and post orthotopic liver transplantation. Advances in endoscopy (complimented by cross sectional imaging) and ancillary cytologic testing would enhance earlier diagnosis, facilitating a surveillance protocol that could be used, to improve survival rates by timely curative therapy.
REFERENCES
1 Wiesner RH, Grambsch PM, Dickson ER, Ludwig J, MacCarty RL, Hunter EB, Fleming TR, Fisher LD, Beaver SJ, LaRusso NF. Primary sclerosing cholangitis: natural history, prognostic factors and survival analysis. Hepatology 1989; 10: 430-436 [PMID: 2777204]

2 Graziadei IW, Wiesner RH, Batts KP, Marotta PJ, LaRusso NF, Porayko MK, Hay JE, Gores GJ, Charlton MR, Ludwig J, Poterucha JJ, Steers JL, Krom RA. Recurrence of primary sclerosing cholangitis following liver transplantation. Hepatology 1999; 29: 1050-1056 [PMID: 10094945]

3 Boonstra K, Culver EL, de Buy Wenniger LM, van Heerde MJ, van Erpecum KJ, Poen AC, van Nieuwkerk KM, Spanier BW, Witteman BJ, Tuynman HA, van Geloven N, van Buuren H, Chapman RW, Barnes E, Beuers U, Ponsioen CY. Serum immunoglobulin G4 and immunoglobulin G1 for distinguishing immunoglobulin G4-associated cholangitis from primary sclerosing cholangitis. Hepatology 2014; 59: 1954-1963 [PMID: 24375491 DOI: 10.1002/hep.26977]

4 Nakazawa T, Naitoh I, Hayashi K, Miyabe K, Simizu S, Joh T. Diagnosis of IgG4-related sclerosing cholangitis. World J Gastroenterol 2013; 19: 7661-7670 [PMID: 24282356 DOI: 10.3748/wjg.v19.i43.7661]

5 Lenzen H, Weismüller TJ, Negm AA, Wlecke J, Loges S, Strassburg CP, Manns MP, Lankisch TO. Antineutrophil cytoplasmic antibodies in bile are associated with disease activity in primary sclerosing cholangitis. Scand J Gastroenterol 2013; 48: 1205-1212 [PMID: 23957616 DOI: 10.3109/00365521.2013.825313]

6 Berglin L, Björkström NK, Bergquist A. Primary sclerosing cholangitis is associated with autoreactive IgA antibodies against biliary epithelial cells. Scand J Gastroenterol 2013; 48: 719-728 [PMID: 23713804 DOI: 10.3109/00365521.2013.786131]

7 Navaneethan U, Gutierrez NG, Venkatesh PG, Jegadeesan R, Zhang R, Jang S, Sanaka MR, Vargo JJ, Parsi MA, Feldstein AE, Stevens T. Lipidomic profiling of bile in distinguishing benign from malignant biliary strictures: a single-blinded pilot study. Am J Gastroenterol 2014; 109: 895-902 [PMID: 24710507 DOI: 10.1038/ajg.2014.60]

8 Li L, Masica D, Ishida M, Tomuleasa C, Umegaki S, Kalloo AN, Georgiades C, Singh VK, Khashab M, Amateau S, Li Z, Okolo P, Lennon AM, Saxena P, Geschwind JF, Schlachter T, Hong K, Pawlik TM, Canto M, Law J, Sharaiha R, Weiss CR, Thuluvath P, Goggins M, Shin EJ, Peng H, Kumbhari V, Hutfless S, Zhou L, Mezey E, Meltzer SJ, Karchin R, Selaru FM. Human bile contains microRNA-laden extracellular vesicles that can be used for cholangiocarcinoma diagnosis. Hepatology 2014; 60: 896-907 [PMID: 24497320 DOI: 10.1002/hep.27050]

9 Baraniskin A, Nöpel-Dünnebacke S, Schumacher B, Gerges C, Bracht T, Sitek B, Meyer HE, Gerken G, Dechene A, Schlaak JF, Schroers R, Pox C, Schmiegel W, Hahn SA. Analysis of U2 small nuclear RNA fragments in the bile differentiates cholangiocarcinoma from primary sclerosing cholangitis and other benign biliary disorders. Dig Dis Sci 2014; 59: 1436-1441 [PMID: 24482036 DOI: 10.1007/s10620-014-3034-5]

10 Weber C, Kuhlencordt R, Grotelueschen R, Wedegaertner U, Ang TL, Adam G, Soehendra N, Seitz U. Magnetic resonance cholangiopancreatography in the diagnosis of primary sclerosing cholangitis. Endoscopy 2008; 40: 739-745 [PMID: 18698533 DOI: 10.1055/s-2008-1077509]

11 Moff SL, Kamel IR, Eustace J, Lawler LP, Kantsevoy S, Kalloo AN, Thuluvath PJ. Diagnosis of primary sclerosing cholangitis: a blinded comparative study using magnetic resonance cholangiography and endoscopic retrograde cholangiography. Gastrointest Endosc 2006; 64: 219-223 [PMID: 16860072]

12 Bangarulingam SY, Gossard AA, Petersen BT, Ott BJ, Lindor KD. Complications of endoscopic retrograde cholangiopancreatography in primary sclerosing cholangitis. Am J Gastroenterol 2009; 104: 855-860 [PMID: 19259076 DOI: 10.1038/ajg.2008.161]

13 Cotton PB, Garrow DA, Gallagher J, Romagnuolo J. Risk factors for complications after ERCP: a multivariate analysis of 11,497 procedures over 12 years. Gastrointest Endosc 2009; 70: 80-88 [PMID: 19286178 DOI: 10.1016/j.gie.2008.10.039]

14 Ismail S, Kylänpää L, Mustonen H, Halttunen J, Lindström O, Jokelainen K, Udd M, Färkkilä M. Risk factors for complications of ERCP in primary sclerosing cholangitis. Endoscopy 2012; 44: 1133-1138 [PMID: 23108808 DOI: 10.1055/s-0032-1325677]

15 Navaneethan U, Jegadeesan R, Nayak S, Lourdusamy V, Sanaka MR, Vargo JJ, Parsi MA. ERCP-related adverse events in patients with primary sclerosing cholangitis. Gastrointest Endosc 2015; 81: 410-419 [PMID: 25085336 DOI: 10.1016/j.gie.2014.06.030]

16 Dave M, Elmunzer BJ, Dwamena BA, Higgins PD. Primary sclerosing cholangitis: meta-analysis of diagnostic performance of MR cholangiopancreatography. Radiology 2010; 256: 387-396 [PMID: 20656832 DOI: 10.1148/radiol.10091953]

17 Meagher S, Yusoff I, Kennedy W, Martel M, Adam V, Barkun A. The roles of magnetic resonance and endoscopic retrograde cholangiopancreatography (MRCP and ERCP) in the diagnosis of patients with suspected sclerosing cholangitis: a cost-effectiveness analysis. Endoscopy 2007; 39: 222-228 [PMID: 17385107]

18 Tischendorf JJ, Hecker H, Krüger M, Manns MP, Meier PN. Characterization, outcome, and prognosis in 273 patients with primary sclerosing cholangitis: A single center study. Am J Gastroenterol 2007; 102: 107-114 [PMID: 17037993]

19 Ahrendt SA, Pitt HA, Nakeeb A, Klein AS, Lillemoe KD, Kalloo AN, Cameron JL. Diagnosis and management of cholangiocarcinoma in primary sclerosing cholangitis. J Gastrointest Surg 1999; 3: 357-67; discussion 367-8 [PMID: 10482687]

20 Weber A, von Weyhern C, Fend F, Schneider J, Neu B, Meining A, Weidenbach H, Schmid RM, Prinz C. Endoscopic transpapillary brush cytology and forceps biopsy in patients with hilar cholangiocarcinoma. World J Gastroenterol 2008; 14: 1097-1101 [PMID: 18286693]

21 Chapman R, Fevery J, Kalloo A, Nagorney DM, Boberg KM, Shneider B, Gores GJ. Diagnosis and management of primary sclerosing cholangitis. Hepatology 2010; 51: 660-678 [PMID: 20101749 DOI: 10.1002/hep.23294]

22 Trikudanathan G, Navaneethan U, Njei B, Vargo JJ, Parsi MA. Diagnostic yield of bile duct brushings for cholangiocarcinoma in primary sclerosing cholangitis: a systematic review and meta-analysis. Gastrointest Endosc 2014; 79: 783-789 [PMID: 24140129 DOI: 10.1016/j.gie.2013.09.015]

23 Aljiffry M, Renfrew PD, Walsh MJ, Laryea M, Molinari M. Analytical review of diagnosis and treatment strategies for dominant bile duct strictures in patients with primary sclerosing cholangitis. HPB (Oxford) 2011; 13: 79-90 [PMID: 21241424 DOI: 10.1111/j.1477-2574.2010.00268.x]

24 Sangfelt P, Sundin A, Wanders A, Rasmussen I, Karlson BM, Bergquist A, Rorsman F. Monitoring dominant strictures in primary sclerosing cholangitis with brush cytology and FDG-PET. J Hepatol 2014; 61: 1352-1357 [PMID: 25111173 DOI: 10.1016/j.jhep.2014.07.032]

25 Witt BL, Kristen Hilden RN, Scaife C, Chadwick B, Layfield L, Cory Johnston W, Safaee M, Siddiqui A, Adler DG. Identification of factors predictive of malignancy in patients with atypical biliary brushing results obtained via ERCP. Diagn Cytopathol 2013; 41: 682-688 [PMID: 23008113 DOI: 10.1002/dc.22924]

26 Kipp BR, Stadheim LM, Halling SA, Pochron NL, Harmsen S, Nagorney DM, Sebo TJ, Therneau TM, Gores GJ, de Groen PC, Baron TH, Levy MJ, Halling KC, Roberts LR. A comparison of routine cytology and fluorescence in situ hybridization for the detection of malignant bile duct strictures. Am J Gastroenterol 2004; 99: 1675-1681 [PMID: 15330900]

27 Levy MJ, Baron TH, Clayton AC, Enders FB, Gostout CJ, Halling KC, Kipp BR, Petersen BT, Roberts LR, Rumalla A, Sebo TJ, Topazian MD, Wiersema MJ, Gores GJ. Prospective evaluation of advanced molecular markers and imaging techniques in patients with indeterminate bile duct strictures. Am J Gastroenterol 2008; 103: 1263-1273 [PMID: 18477350 DOI: 10.1111/j.1572-0241.2007.01776.x]

28 Baron TH, Harewood GC, Rumalla A, Pochron NL, Stadheim LM, Gores GJ, Therneau TM, De Groen PC, Sebo TJ, Salomao DR, Kipp BR. A prospective comparison of digital image analysis and routine cytology for the identification of malignancy in biliary tract strictures. Clin Gastroenterol Hepatol 2004; 2: 214-219 [PMID: 15017605]

29 Sebo TJ. Digital image analysis. Mayo Clin Proc 1995; 70: 81-82 [PMID: 7528866]

30 Barr Fritcher EG, Kipp BR, Voss JS, Clayton AC, Lindor KD, Halling KC, Gores GJ. Primary sclerosing cholangitis patients with serial polysomy fluorescence in situ hybridization results are at increased risk of cholangiocarcinoma. Am J Gastroenterol 2011; 106: 2023-2028 [PMID: 21844920 DOI: 10.1038/ajg.2011.272]

31 Layfield LJ, Ehya H, Filie AC, Hruban RH, Jhala N, Joseph L, Vielh P, Pitman MB. Utilization of ancillary studies in the cytologic diagnosis of biliary and pancreatic lesions: The Papanicolaou Society of Cytopathology Guidelines. Cytojournal 2014; 11: 4 [PMID: 25191518 DOI: 10.4103/1742-6413.133352]

32 Smoczynski M, Jablonska A, Matyskiel A, Lakomy J, Dubowik M, Marek I, Biernat W, Limon J. Routine brush cytology and fluorescence in situ hybridization for assessment of pancreatobiliary strictures. Gastrointest Endosc 2012; 75: 65-73 [PMID: 22078103 DOI: 10.1016/j.gie.2011.08.040]

33 Chen YK, Pleskow DK. SpyGlass single-operator peroral cholangiopancreatoscopy system for the diagnosis and therapy of bile-duct disorders: a clinical feasibility study (with video). Gastrointest Endosc 2007; 65: 832-841 [PMID: 17466202]

34 Moon J, Seo Y, Choi H. Diagnostic and therapeutic peroral cholangioscopy. J Dig Endosc 2012; 3: 23 [DOI: 10.4103/0976-5042.95026]
35 Kahaleh M. Spyglass direct visualization system. Clin Endosc 2012; 45: 316-318 [PMID: 22977826 DOI: 10.5946/ce.2012.45.3.316]

36 Ramchandani M, Reddy DN, Gupta R, Lakhtakia S, Tandan M, Darisetty S, Sekaran A, Rao GV. Role of single-operator peroral cholangioscopy in the diagnosis of indeterminate biliary lesions: a single-center, prospective study. Gastrointest Endosc 2011; 74: 511-519 [PMID: 21737076 DOI: 10.1016/j.gie.2011.04.034]

37 Draganov PV, Chauhan S, Wagh MS, Gupte AR, Lin T, Hou W, Forsmark CE. Diagnostic accuracy of conventional and cholangioscopy-guided sampling of indeterminate biliary lesions at the time of ERCP: a prospective, long-term follow-up study. Gastrointest Endosc 2012; 75: 347-353 [PMID: 22248602 DOI: 10.1016/j.gie.2011.09.020]

38 Manta R, Frazzoni M, Conigliaro R, Maccio L, Melotti G, Dabizzi E, Bertani H, Manno M, Castellani D, Villanacci V, Bassotti G. SpyGlass single-operator peroral cholangioscopy in the evaluation of indeterminate biliary lesions: a single-center, prospective, cohort study. Surg Endosc 2013; 27: 1569-1572 [PMID: 23233008 DOI: 10.1007/s00464-012-2628-2]

39 Chen YK, Parsi MA, Binmoeller KF, Hawes RH, Pleskow DK, Slivka A, Haluszka O, Petersen BT, Sherman S, Devière J, Meisner S, Stevens PD, Costamagna G, Ponchon T, Peetermans JA, Neuhaus H. Single-operator cholangioscopy in patients requiring evaluation of bile duct disease or therapy of biliary stones (with videos). Gastrointest Endosc 2011; 74: 805-814 [PMID: 21762903 DOI: 10.1016/j.gie.2011.04.016]

40 Lutz HH, Wasmuth HE, Streetz K, Tacke F, Koch A, Luedde T, Trautwein C, Tischendorf JJ. Endoscopic ultrasound as an early diagnostic tool for primary sclerosing cholangitis: a prospective pilot study. Endoscopy 2012; 44: 934-939 [PMID: 22752890 DOI: 10.1055/s-0032-1309896]

41 Rösch T, Hofrichter K, Frimberger E, Meining A, Born P, Weigert N, Allescher HD, Classen M, Barbur M, Schenck U, Werner M. ERCP or EUS for tissue diagnosis of biliary strictures? A prospective comparative study. Gastrointest Endosc 2004; 60: 390–396 [DOI: 10.1016/S0016-5107(04)01732-8]
42 Eloubeidi MA, Chen VK, Jhala NC, Eltoum IE, Jhala D, Chhieng DC, Syed SA, Vickers SM, Mel Wilcox C. Endoscopic ultrasound-guided fine needle aspiration biopsy of suspected cholangiocarcinoma. Clin Gastroenterol Hepatol 2004; 2: 209-213 [PMID: 15017604]

43 Law R, Baron TH. Endoscopic management of primary sclerosing cholangitis. Clin Liver Dis 2014; 3: 79–82 [DOI: 10.1002/cld.327]
44 Burak KW, Angulo P, Lindor KD. Is there a role for liver biopsy in primary sclerosing cholangitis? Am J Gastroenterol 2003; 98: 1155-1158 [PMID: 12809842]

45 Dewitt J, McGreevy K, Cummings O, Sherman S, Leblanc JK, McHenry L, Al-Haddad M, Chalasani N. Initial experience with EUS-guided Tru-cut biopsy of benign liver disease. Gastrointest Endosc 2009; 69: 535-542 [PMID: 19231495 DOI: 10.1016/j.gie.2008.09.056]

46 Gor N, Salem SB, Jakate S, Patel R, Shah N, Patil A. Histological adequacy of EUS-guided liver biopsy when using a 19-gauge non-Tru-Cut FNA needle. Gastrointest Endosc 2014; 79: 170-172 [PMID: 23916397 DOI: 10.1016/j.gie.2013.06.031]

47 Hammoud GM, Ibdah JA. Utility of endoscopic ultrasound in patients with portal hypertension. World J Gastroenterol 2014; 20: 14230-14236 [PMID: 25339809 DOI: 10.3748/wjg.v20.i39.14230]

48 Paquin SC, Gariépy G, Lepanto L, Bourdages R, Raymond G, Sahai AV. A first report of tumor seeding because of EUS-guided FNA of a pancreatic adenocarcinoma. Gastrointest Endosc 2005; 61: 610-611 [PMID: 15812422]

49 Fritscher-Ravens A, Broering DC, Sriram PV, Topalidis T, Jaeckle S, Thonke F, Soehendra N. EUS-guided fine-needle aspiration cytodiagnosis of hilar cholangiocarcinoma: a case series. Gastrointest Endosc 2000; 52: 534-540 [PMID: 11023576]

50 Ohshima Y, Yasuda I, Kawakami H, Kuwatani M, Mukai T, Iwashita T, Doi S, Nakashima M, Hirose Y, Asaka M, Moriwaki H. EUS-FNA for suspected malignant biliary strictures after negative endoscopic transpapillary brush cytology and forceps biopsy. J Gastroenterol 2011; 46: 921-928 [PMID: 21526370 DOI: 10.1007/s00535-011-0404-z]

51 Domagk D, Poremba C, Dietl KH, Senninger N, Heinecke A, Domschke W, Menzel J. Endoscopic transpapillary biopsies and intraductal ultrasonography in the diagnostics of bile duct strictures: a prospective study. Gut 2002; 51: 240-244 [PMID: 12117887]

52 Farrell RJ, Agarwal B, Brandwein SL, Underhill J, Chuttani R, Pleskow DK. Intraductal US is a useful adjunct to ERCP for distinguishing malignant from benign biliary strictures. Gastrointest Endosc 2002; 56: 681-687 [PMID: 12397276]

53 Victor DW, Sherman S, Karakan T, Khashab MA. Current endoscopic approach to indeterminate biliary strictures. World J Gastroenterol 2012; 18: 6197-6205 [PMID: 23180939 DOI: 10.3748/wjg.v18.i43.6197]

54 Wani S, Shah RJ. Probe-based confocal laser endomicroscopy for the diagnosis of indeterminate biliary strictures. Curr Opin Gastroenterol 2013; 29: 319-323 [PMID: 23507916 DOI: 10.1097/MOG.0b013e32835fee9f]

55 Heif M, Yen RD, Shah RJ. ERCP with probe-based confocal laser endomicroscopy for the evaluation of dominant biliary stenoses in primary sclerosing cholangitis patients. Dig Dis Sci 2013; 58: 2068-2074 [PMID: 23475187 DOI: 10.1007/s10620-013-2608-y]

56 Chapman MH, Webster GJ, Bannoo S, Johnson GJ, Wittmann J, Pereira SP. Cholangiocarcinoma and dominant strictures in patients with primary sclerosing cholangitis: a 25-year single-centre experience. Eur J Gastroenterol Hepatol 2012; 24: 1051-1058 [PMID: 22653260 DOI: 10.1097/MEG.0b013e3283554bbf]

57 Stiehl A, Rudolph G, Klöters-Plachky P, Sauer P, Walker S. Development of dominant bile duct stenoses in patients with primary sclerosing cholangitis treated with ursodeoxycholic acid: outcome after endoscopic treatment. J Hepatol 2002; 36: 151-156 [PMID: 11830325]

58 Gluck M, Cantone NR, Brandabur JJ, Patterson DJ, Bredfeldt JE, Kozarek RA. A twenty-year experience with endoscopic therapy for symptomatic primary sclerosing cholangitis. J Clin Gastroenterol 2008; 42: 1032-1039 [PMID: 18580600 DOI: 10.1097/MCG.0b013e3181646713]

59 Alkhatib AA, Hilden K, Adler DG. Comorbidities, sphincterotomy, and balloon dilation predict post-ERCP adverse events in PSC patients: operator experience is protective. Dig Dis Sci 2011; 56: 3685-3688 [PMID: 21789539 DOI: 10.1007/s10620-011-1830-8]

60 Kaya M, Petersen BT, Angulo P, Baron TH, Andrews JC, Gostout CJ, Lindor KD. Balloon dilation compared to stenting of dominant strictures in primary sclerosing cholangitis. Am J Gastroenterol 2001; 96: 1059-1066 [PMID: 11316147]

61 Gotthardt DN, Rudolph G, Klöters-Plachky P, Kulaksiz H, Stiehl A. Endoscopic dilation of dominant stenoses in primary sclerosing cholangitis: outcome after long-term treatment. Gastrointest Endosc 2010; 71: 527-534 [PMID: 20189511 DOI: 10.1016/j.gie.2009.10.041]

62 Tsai S, Pawlik TM. Primary sclerosing cholangitis: the role of extrahepatic biliary resection. Adv Surg 2009; 43: 175-188 [PMID: 19845177]

63 Gotthardt D, Stiehl A. Endoscopic retrograde cholangiopancreatography in diagnosis and treatment of primary sclerosing cholangitis. Clin Liver Dis 2010; 14: 349-358 [PMID: 20682240 DOI: 10.1016/j.cld.2010.03.010]

64 Cui PJ, Yao J, Zhao YJ, Han HZ, Yang J. Biliary stenting with or without sphincterotomy for malignant biliary obstruction: a meta-analysis. World J Gastroenterol 2014; 20: 14033-14039 [PMID: 25320543 DOI: 10.3748/wjg.v20.i38.14033]

65 Siddiqui UD, Banerjee S, Barth B, Chauhan SS, Gottlieb KT, Konda V, Maple JT, Murad FM, Pfau PR, Pleskow DK, Tokar JL, Wang A, Rodriguez SA. Tools for endoscopic stricture dilation. Gastrointest Endosc 2013; 78: 391-404 [PMID: 23948186 DOI: 10.1016/j.gie.2013.04.170]

66 Faigel DO, Ginsberg GG, Kochman ML. Innovative use of the Soehendra stent retriever for biliary stricture recannalization. Gastrointest Endosc 1996; 44: 635 [PMID: 8934187]

67 Stiehl A. Primary sclerosing cholangitis: the role of endoscopic therapy. Semin Liver Dis 2006; 26: 62-68 [PMID: 16496234]

68 Etzel JP, Eng SC, Ko CW, Lee SD, Saunders MD, Tung BY, Kimmey MB, Kowdley KV. Complications after ERCP in patients with primary sclerosing cholangitis. Gastrointest Endosc 2008; 67: 643-648 [PMID: 18061595]

69 Koro NS, Alkaade S. Role of endoscopy in primary sclerosing cholangitis. Curr Gastroenterol Rep 2013; 15: 361 [PMID: 24258288 DOI: 10.1007/s11894-013-0361-1]

70 van Berkel AM, van Marle J, van Veen H, Groen AK, Huibregtse K. A scanning electron microscopic study of biliary stent materials. Gastrointest Endosc 2000; 51: 19-22 [PMID: 10625789]

71 Kahaleh M, Behm B, Clarke BW, Brock A, Shami VM, De La Rue SA, Sundaram V, Tokar J, Adams RB, Yeaton P. Temporary placement of covered self-expandable metal stents in benign biliary strictures: a new paradigm? (with video). Gastrointest Endosc 2008; 67: 446-454 [PMID: 18294506 DOI: 10.1016/j.gie.2007.06.057]

72 Devière J, Nageshwar Reddy D, Püspök A, Ponchon T, Bruno MJ, Bourke MJ, Neuhaus H, Roy A, González-Huix Lladó F, Barkun AN, Kortan PP, Navarrete C, Peetermans J, Blero D, Lakhtakia S, Dolak W, Lepilliez V, Poley JW, Tringali A, Costamagna G. Successful management of benign biliary strictures with fully covered self-expanding metal stents. Gastroenterology 2014; 147: 385-395; quiz e15 [PMID: 24801350 DOI: 10.1053/j.gastro.2014.04.043]

73 Mahajan A, Ho H, Sauer B, Phillips MS, Shami VM, Ellen K, Rehan M, Schmitt TM, Kahaleh M. Temporary placement of fully covered self-expandable metal stents in benign biliary strictures: midterm evaluation (with video). Gastrointest Endosc 2009; 70: 303-309 [PMID: 19523620 DOI: 10.1016/j.gie.2008.11.029]

74 Kim JH. Endoscopic stent placement in the palliation of malignant biliary obstruction. Clin Endosc 2011; 44: 76-86 [PMID: 22741117 DOI: 10.5946/ce.2011.44.2.76]

75 Irisawa A, Katanuma A, Itoi T. Otaru consensus on biliary stenting for unresectable distal malignant biliary obstruction. Dig Endosc 2013; 25 Suppl 2: 52-57 [PMID: 23617650 DOI: 10.1111/den.12069]

76 Lee TH, Moon JH, Park SH. Bilateral metallic stenting in malignant hilar obstruction. Clin Endosc 2014; 47: 440-446 [PMID: 25325005 DOI: 10.5946/ce.2014.47.5.440]

77 Lee TH, Lee SJ, Moon JH, Park SH. Technical tips and issues of biliary stenting, focusing on malignant hilar obstruction. Minerva Gastroenterol Dietol 2014; 60: 135-149 [PMID: 24780948]

78 Ishiwatari H, Hayashi T, Ono M, Sato T, Kato J. Newly designed plastic stent for endoscopic placement above the sphincter of Oddi in patients with malignant hilar biliary obstruction. Dig Endosc 2013; 25 Suppl 2: 94-99 [PMID: 23617658 DOI: 10.1111/den.12080]

79 Yasuda I, Mukai T, Moriwaki H. Unilateral versus bilateral endoscopic biliary stenting for malignant hilar biliary strictures. Dig Endosc 2013; 25 Suppl 2: 81-85 [PMID: 23617655 DOI: 10.1111/den.12060]

80 Park do H, Jeong SU, Lee BU, Lee SS, Seo DW, Lee SK, Kim MH. Prospective evaluation of a treatment algorithm with enhanced guidewire manipulation protocol for EUS-guided biliary drainage after failed ERCP (with video). Gastrointest Endosc 2013; 78: 91-101 [PMID: 23523301 DOI: 10.1016/j.gie.2013.01.042]

81 Bories E, Pesenti C, Caillol F, Lopes C, Giovannini M. Transgastric endoscopic ultrasonography-guided biliary drainage: results of a pilot study. Endoscopy 2007; 39: 287-291 [PMID: 17357952]

82 Iwashita T, Doi S, Yasuda I. Endoscopic ultrasound-guided biliary drainage: a review. Clin J Gastroenterol 2014; 7: 94-102 [PMID: 24765215]

83 Kahaleh M. Training the next generation of advanced endoscopists in EUS-guided biliary and pancreatic drainage: learning from master endoscopists. Gastrointest Endosc 2013; 78: 638-641 [PMID: 24054742 DOI: 10.1016/j.gie.2013.05.034]

84 Hawes RH, Van Dam J, Varadarajulu S. EUS 2008 Working Group document: interventional EUS--a road map for the future. Gastrointest Endosc 2009; 69: S1-S2 [PMID: 19179130 DOI: 10.1016/j.gie.2008.11.013]

85 Savides TJ, Varadarajulu S, Palazzo L. EUS 2008 Working Group document: evaluation of EUS-guided hepaticogastrostomy. Gastrointest Endosc 2009; 69: S3-S7 [PMID: 19179166 DOI: 10.1016/j.gie.2008.10.060]

86 Gopal DV, Pfau PR, Lucey MR. Endoscopic Management of Biliary Complications After Orthotopic Liver Transplantation. Curr Treat Options Gastroenterol 2003; 6: 509-515 [PMID: 14585240]

87 Londoño MC, Balderramo D, Cárdenas A. Management of biliary complications after orthotopic liver transplantation: the role of endoscopy. World J Gastroenterol 2008; 14: 493-497 [PMID: 18203278]

88 Cholongitas E, Shusang V, Papatheodoridis GV, Marelli L, Manousou P, Rolando N, Patch D, Rolles K, Davidson B, Burroughs AK. Risk factors for recurrence of primary sclerosing cholangitis after liver transplantation. Liver Transpl 2008; 14: 138-143 [PMID: 18236447 DOI: 10.1002/lt.21260]

89 Cosgrove ND, Al-Osaimi AM, Sanoff HK, Morris MM, Read PW, Cox DG, Mann JA, Argo CK, Berg CL, Pelletier SJ, Maluf DG, Wang AY. Photodynamic therapy provides local control of cholangiocarcinoma in patients awaiting liver transplantation. Am J Transplant 2014; 14: 466-471 [PMID: 24373228 DOI: 10.1111/ajt.12597]

90 Strand DS, Cosgrove ND, Patrie JT, Cox DG, Bauer TW, Adams RB, Mann JA, Sauer BG, Shami VM, Wang AY. ERCP-directed radiofrequency ablation and photodynamic therapy are associated with comparable survival in the treatment of unresectable cholangiocarcinoma. Gastrointest Endosc 2014; 80: 794-804 [PMID: 24836747 DOI: 10.1016/j.gie.2014.02.1030]

P-Reviewer: Cuadrado-Garcia A, Wang HP S-Editor: Ji FF L-Editor: E-Editor:

