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ERCP in Pediatric Patients
 Quin Y. Liu, MD
 Interventional Gastroenterology
 Cedars-Sinai Medical Center
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Objectives
 •Clinical indications for ERCP in Pediatric patients.
 •Discuss the technical challenges in ERCP for Pediatric patients.
 •Discuss special considerations in the safety of ERCP in Pediatric patients.
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Why do children need ERCP?
 •Choledocholithiasis
 •Chronic pancreatitis: greater percentage of pancreatic indications for ERCP in children compared with adult indication
 •Congenital biliary disease
 4
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Chronic pancreatitis
 •Pediatric population
 ¡Hereditary pancreatitis
 ¡Idiopathic pancreatitis
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Chronic pancreatic duct changes
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Pancreatic duct stones
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Congenital biliary anomalies
 8
 GonzalesKD,LeeH.Choledochal cyst.PediatricSurgery.Elsevier2012
 Choledochal cyst
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• Etiology
 ¡APBD junction resulting reflux of pancreatic enzymes into biliary tree
 ¡Tight SOD
 • Incidence
 ¡Greater in females and Asians.
 ¡1:100,000 (Reported as high as 1:1000 in Asians)
 • Age of presentation
 ¡Neonatal period to adults. Usually presents during childhood
 ¡Classic triad: abdominal pain, jaundice, palpable RUQ mass
 ¡Present with pancreatitis
 • Treatment – surgical resection
 • Increase incidence of cholangiocarcinoma.
 ¡Risk increases with age
 ¡ Increased risk even after surgical resection
 Choledochal cyst
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•Treat patients who present with cholangitis
 •Help delineate pancreatico-biliary ductal anatomy¡Identify APBD junction
 •Type 3 treatable with sphincterotomy (low risk of malignancy)
 •Small children – type 1c (fusiform) choledochal cyst difficult to distinguish from biliary dilation secondary from bile duct stone
 Role of ERCP
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Choledochal cyst or dilated CBD?
 11
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Biliary Atresia
 •Fibroinflammatory disease leading to obliteration of the biliary tract•Presentation during neonatal period•Jaundice, acholic stools, hepatomegaly•Incidence 1:5000 – 1: 20,000. Higher incidence in Asians•Evaluation: labs, abdominal u/s, HIDA scan, liver biopsy
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Timely diagnosis key
 •Liver failure within the first year of life if not treated
 • Intraoperative cholangiogram is the “gold standard” for diagnosis.
 ¡Normal cholangiogram will rule out biliary atresia
 •Surgical treatment – Kasai Portoenterostomy
 ¡Done within first 60 days of life for better success rate
 ¡Success rate 50-65% (2 yrtransplant free survival)
 •Biliary atresia is the #1 indication for pediatric liver transplantation
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Role of ERCP in the diagnosis of biliary atresia
 •Normal cholangiogram will exclude biliary atresia from the differential
 •3 types of abnormal cholangiograms have been described
 Blackregiondenotesareanotseenoncholangiogram
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Cholangiogram to rule out biliary atresia
 15
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•Embryonal rhabdomyosarcoma
 •One of the least common rhabdomysarcomas in children (1%).
 •Most common occurring biliary tumors in children
 •Cause biliary obstruction can also lead to cystic-like dilation of biliary system
 •MRCP – tumor will enhance on T2 imaging
 •Treatment is resection and chemotherapy
 •Role of ERCP
 ¡Biopsy tumor
 ¡Re-establish bile flow
 ¡Himes et al (2008) reported curative chemotherapy after ERCP used to biopsy/diagnose tumor and stent the bile duct.
 Biliary cancer
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Technical challenges to infant ERCP
 •Small size of patient
 ¡Difficult to pass a standard duodenoscope in a patient <10kg
 •Pediatric duodenoscope limitations (7.5mm outer diameter)
 ¡2mm working channel (maximum 5French accessories)
 ¡Metal tip
 ¡Limited elevator range
 •Limited accessories available
 ¡One sphinctertome
 ¡One cannula
 ¡One stone balloon
 o No dilating balloons
 o No biliary stents
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Infant ERCP cannulation
 18
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Infant ERCP choledochal cyst vs dilation from stones?
 19
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Fluoroscopy time in ERCP
 •433 ERCPs (343 unique patients)
 0 100 200 300 400FTsec
 //
 25th 75th50th Mean
 67sec 263sec208sec
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Factors associated with less fluoroscopy time
 CasesFT>75thpercentileN(%)N=109
 CasesFT<75thpercentileN(%)N=324
 Pvalue
 DifficultyGrade≤2 50(46%) 210(65%) 0.0007
 BiliaryIndication 72(66%) 262(81%) 0.002
 Diagnostic only 9(8%) 19(6%) 0.37
 All therapeutic 63(58%) 243(75%) 0.001
 Suspectedcholedocholithiasis 28(26%) 145(45%) 0.0004
 Biliarystricture 26(24%) 65(20%) 0.42
 Othertherapeutic 9(8%) 33(10%) 0.71
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Factors associated with more fluoroscopy time
 CasesFT>75thpercentileN(%)N=109
 CasesFT<75thpercentileN(%)N=324
 Pvalue
 DifficultyGrade≥3 59(54%) 114(35%) 0.0007
 PancreaticIndication 42(39%) 69(21%) 0.0006
 Diagnostic only 3(3%) 3(1%) 0.17
 All therapeutic 39(36%) 66(20%) 0.002
 TreatmentofARP* 6(6%) 10(3%) 0.25
 TreatmentofCRP^ 19(17%) 22(7%) 0.0021Othertherapeutic 14(13%) 29(9%) 0.27
 *ARP=acuterecurrentpancreatitis.^CRP=chronicrecurrentpancreatitis
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Factors not associated with fluoroscopy time
 CasesFT>75thpercentileN(%)N=109
 CasesFT<75thpercentileN(%)N=324
 Pvalue
 Age≤3yrs 6(6%) 11(3%) 0.39Weight≤10kg 2(3%) 5(2%) 1PriorfailedERCP 2(2%) 7(2%) 1ASAclass≥3 38(35%) 111(34%) 0.91Traineeinvolved 58(53%) 144(44%) 0.12Pancreatitisattimeofprocedure 20(18%) 56(17%) 0.77Freestandingpediatricfacility 94(86%) 292(90%) 0.29Adultorcombinefacility 15(14%) 32(10%) 0.29
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Post-ERCP Pancreatitis in children
 24
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Conclusion
 •Pediatric ERCP indications are different that adults with more pancreatic indications and congenital biliary disease.
 •Technical challenges with infant ERCP are related to patient size.
 •Exposure to radiation and fluoroscopy time is important quality factor in pediatric ERCP.
 •Further studies required in post-ercp pancreatitis in children.
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