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Abstract
Objectives: The objective of this study is to analyze a team’s learning curve for ERCP in a novice team, and to gather information regarding successful cannulation rate and procedural- related complications for ERCP in Sakon Nakhon Hospital.
Materials and Methods: A retrospective study with data collection from elective ERCPs performed by a single experienced operator with a novice ERCP team in Sakon Nakhon Hospital from August 2015 to July 2017. The team's learning curve was analyzed by plotting average cannulation time (ACT) and average total operating time (ATOT) of a block of ten ERCPs in native papilla against the operation sequence.  Data regarding successful cannulation rate in natural papilla and procedural related complications were gathered to evaluate team competency in ERCP.
Results: There were 222 elective ERCPs in the studied period; 175 ERCPs of these ERCPs were native papilla. Total successful cannulation rate in native papilla was 83.4%. ACT and ATOT became steadier after 70th ERCPs which was set as point of reaching learning curve plateau (LCP). ACT and ATOT significantly decreased after reaching LCP (29.2 min vs 18.3 min, p<0.01, 95%CI 3.4-18.5 and 66.8 min vs 49.7 min, p<0.01, 95%CI 8.3-25.9, respectively). Successful cannulation rate in the last 15 ERCPs in the study was 93.3%. Cholangitis and pancreatitis cases before and after reaching LCP were not significantly different during the studied period (3 vs 15, p=0.074 and 10 vs 17, p=0.91, respectively).
Conclusions: It needed approximately 70 ERCPs to be performed by novice ERCP team to ensure effective teamwork. 
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การศึกษานี้ทำขึ้นเพื่อศึกษาเส้นโค้งในการเรียนรู้ของทีมในการทำหัตถการ ERCP และความสำเร็จในการใส่สายเข้าในท่อน้ำดี รวมถึงผลแทรกซ้อนที่เกิดขึ้นจากการทำหัตถการนี้ ในโรงพยาบาลสกลนคร
วิธีการ
การศึกษานี้เป็นการศึกษาแบบย้อนหลัง โดยเก็บข้อมูลจากคนไข้ที่ทำ ERCP ในโรงพยาบาลสกลนครตั้งแต่เดือนสิงหาคม พ.ศ. 2558 ถึง เดือนกรกฎาคม พ.ศ. 2560 โดยหัตถการที่ทำจะทำโดยผู้ทำหัตถการคนเดียว ร่วมกับทีมส่องกล้องที่ไม่เคยทำงานร่วมกันมาก่อน ผู้ป่วยที่ต้องทำหัตถการเนื่องจากภาวะฉุกเฉินเร่งด่วน ผู้ป่วยที่มีการอุดตันของทางออกของกระเพาะอาหาร และผู้ป่วยที่เคยผ่าตัดทำทางต่อระหว่างลำไส้เล็กและกระเพาะอาหารจะไม่อยู่ในขอบเขตของการศึกษานี้
การประเมินเส้นโค้งการเรียนรู้จะทำโดยใช้ค่าเฉลี่ยของระยะเวลาการสอดสายนำ (Guide wire )เข้าในท่อน้ำดี กับค่าเฉลี่ยของระยะเวลาทั้งหมดในการทำหัตถการในผู้ป่วย 10 คน ทำเป็นจุดประตามจำนวนหัตถการ ERCP ทั้งหมด และใช้ผลแทรกซ้อนหลักที่เกิดจากการทำหัตถการคือการเกิดตับอ่อนอักเสบและท่อน้ำดีอักเสบในการทำการส่องกล้องตรวจท่อน้ำดีและตับอ่อนประเป็นจุดในช่วงการทำหัตถการ 10 ครั้ง ไปจนครบการทำหัตถการทั้งหมด 222 ครั้ง อัตราการสอดสายนำเข้าท่อน้ำดีสำเร็จและผลแทรกซ้อนต่างๆจะถูกเก็บเพื่อใช้ประเมินความสามารถของทีมงานในการทำ ERCP 
ผลการรักษา
มีการทำ ERCP แบบไม่ฉุกเฉินในระหว่างระยะเวลาทำการศึกษาทั้งสิ้น 222 ครั้ง ในจำนวนนี้ จะเป็นการทำหัตถการในผู้ป่วยที่ยังไม่เคยทำหัตถการนี้มาก่อน 175 ราย การใส่สายนำเข้าท่อน้ำดีทำได้สำเร็จ 83.4% ภายหลังจากการทำหัตถการไปได้ 70 ครั้งพบว่าระยะเวลาทั้งหมดที่ใช้ทำหัตถการเริ่มคงที่ โดยถือว่าการทำหัตถการถึง 70 ครั้งเป็นจุดคงที่ของเส้นโค้งการเรียนรู้ และเมื่อเปรียบเทียบค่าเฉลี่ยของเวลาการใส่สายนำเข้าท่อน้ำดีก่อนและหลังการเข้าสู่จุดคงที่ของเส้นโค้งการเรียนรู้ซึ่งเป็น  29.2 นาที กับ 18.3 นาทีพบว่ามีความแตกต่างกันอย่างมีนัยสำคัญทางสถิติ ( p<0.01, 95%CI 3.4-18.5) เช่นเดียวกับค่าเฉลี่ยของระยะเวลาการทำหัตถการก่อนและหลังการเข้าสู่จุดคงที่ของเส้นโค้งการเรียนซึ่งเป็นเวลา 66.8 นาทีกับ  49.7 นาที ซึ่งพบว่ามีความแตกต่างกันอย่างมีนัยสำคัญทางสถิติ (  p<0.01, 95%CI 8.3-25.9) เช่นกัน
นอกจากนั้นอัตราการใส่สายนำเข้าท่อน้ำดีได้สำเร็จยังเพิ่มขึ้นเป็น  93.6 เปอร์เซ็นต์ในการทำหัตถการ 15 ครั้งสุดท้าย 
อัตราการเกิดผลแทรกซ้อนหลักคือท่อน้ำดีอักเสบและตับอ่อนอักเสบจะคงที่ตลอดการศึกษาไม่มีความแตกต่างกันอย่างมีนัยสำคัญทางสถิติระหว่างการเกิดท่อน้ำดีอักเสบก่อนและหลังการเข้าสู่จุดคงที่ของเส้นโค้งการเรียนรู้ (3 ราย กับ 15 ราย, p=0.074) และการเกิดตับอ่อนอักเสบก่อนและหลังการเข้าสู่จุดคงที่ของเส้นโค้งการเรียนรู้ (10 ราย กับ 17 ราย, p=0.91).
ผลแทรกซ้อนที่สำคัญคือการเกิดตับอ่อนอักเสบหลังการทำหัตถการ เกิดขึ้นในการทำหัตถการ 27 ครั้ง ท่อน้ำดีอักเสบเกิดขึ้น 18 ครั้ง ท่อระบายน้ำดีเลื่อน เกิด 3 ครั้ง เลือดออกภายหลังการทำหัตถการเกิดขึ้น 2 ครั้ง หัวใจวายเกิดขึ้น 1 ครั้ง หัวใจห้องบนสั่นพลิ้วเกิดขึ้น 1 ครั้ง โรคหลอดเลือดหัวใจเกิด 1 ครั้ง และเกิดการทะลุของลำไส้จากการทำหัตถการ 1 ครั้ง การเสียชีวิตอันเกี่ยวเนื่องจาการทำหัตถการ ERCP เกิดในผู้ป่วย 8 รายโดย 7 ใน 8 รายผู้ป่วยเป็นมะเร็งท่อน้ำดี (เป็นมะเร็งท่อน้ำดีที่ขั้วตับ 4 ราย และเป็นมะเร็งท่อน้ำดีรวมส่วนปลาย 3 ราย) ผู้ป่วยที่เสียชีวิตเป็นผู้ป่วยนิ่วในท่อน้ำดี 1 ราย สาเหตุการเสียชีวิตเป็นจากการติดเชื้อในท่อน้ำดี 5 ราย ตับอ่อนอักเสบ 1 ราย ลำไส้เล็กทะลุร่วมกับตับอ่อนอักเสบในผู้ป่วย 1 ราย และเสียชีวิตจากภาวะหัวใจวาย 1 ราย  
สรุป
การทำหัตถการส่องกล้องตรวจระบบท่อน้ำดีและตับอ่อนเป็นหัตถการที่ยาก และมีผลแทรกซ้อนรุนแรงที่อาจทำให้เกิดการเสียชีวิตได้สูง โดยเฉพาะการทำหัตถการนี้ในผู้ป่วยมะเร็งท่อน้ำดีมีโอกาสเกิดท่อน้ำดีอักเสบหลังการทำหัตถการได้ การทำหัตถการนี้นอกจากต้องอาศัยความสามารถของผู้ทำหัตถการแล้ว ทีมงานที่ทำหัตถการก็มีความสำคัญ และใช้จำนวนการทำหัตถการ ERCP ในการเรียนรู้การทำงานร่วมกันทำให้เกิดการทำหัตถการได้อย่างมีประสิทธิภาพมากถึง 70 ครั้ง จึงจะผ่านจุดคงที่ของเส้นโค้งการเรียนรู้
Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) is a complex endoscopic     procedure which requires a long learning curve for ERCP operators to reach acceptable and successful cannulation. According to previous studies, to reach a 80-90% success rate of cannulation in ERCP, the operator had to perform 79-400 ERCPs under supervision1. Moreover, ERCP has potential serious complications, such as post-ERCP pancreatitis, bleeding, perforation, and cholangitis2 which may lead to death of the patients. Therefore, competent operators and a well-set-up team of endoscopic nurses, nurse assistants, and proper ERCP instruments are required for ERCP2. 
In northeastern Thailand, ERCP is more generalized, as the distribution and access of healthcare to patients is better than in the past. Therefore, this procedure is not limited to teaching university hospitals; nowadays, it is distributed to many provincial hospitals and some district hospitals as well. Since ERCP cannot be completed by just a competent operator, an ERCP team is also important; however, there is no set number of ERCPs to create a competent ERCP team from a novice ERCP team.
Distribution of ERCP to provincial and district hospitals can generate a lower volume of ERCP in each respective center. It is believed that high ERCP volume is associated with lower procedural related complications3,4. However, there are studies from low-volume centers which performed less than 200 ERCPs per year that had comparable complication rates with high volume centers which performed more than 1000 ERCPs per year5-7. As studies about the relationship between the central volume of ERCP and procedural related complications have not been consistent, procedural-related complications should be monitored as an audit for potential improvement of the ERCP team, especially in a novice or low-volume ERCP center.
There are high incidences of cholangiocarcinoma in northeastern Thailand. The incidence of cholangiocarcinoma in the Khon Kaen province in northeastern Thailand was 135.4 per 100,000 among males, and 43 among females8 . Sakon Nakhon is also a province in northeastern Thailand, and the incidence of cholangiocarcinoma in Sakon Nakhon may be as the same as in the Khon Kaen province. According to the previous studies, ERCP in inoperable hilar cholangiocarcinoma is associated with high incidence of cholangitis9-11. Therefore, ERCP related complications in centers that have high proportions of cholangiocarcinoma patients may be higher than complication rates reported from studies which had lower proportions of cholangiocarcinoma cases.
This study aims to analyze learning curves for the ERCP procedure, and to gather information regarding successful cannulation rate and procedural related complications for ERCP in Sakon Nakhon Hospital. Successful cannulation rates and complication rates of ERCP are used as an audit for improvement of safety and efficacy in ERCP procedures in Sakon Nakhon Hospital.     
Materials and Methods
This study was performed in a novice tertiary care hospital that is responsible for a health area of approximately 1,140,000 inhabitants in Sakon Nakhon Province12. ERCP was first done by Sakon Nakhon Hospital’s own staff in August 2015. The operator had performed more than 120 ERCPs as an independent operator at Khon Kaen Hospital, which had more than 300 ERCP cases per year13 before he moved to Sakon Nakhon Hospital. The ERCP team in Sakon Nakhon Hospital, which included endoscopic nurses and nurse assistants, were trained by the author, Tongsiri N, and coauthor, Kittiwararit W. The coauthor is a certified operating room nurse, who was trained at Rajavithi Hospital, one of the leading endoscopic centers in Thailand. The members of this novice ERCP team had never worked together before. Although the author and coauthor have some experience in ERCP, other team members had no experience in ERCP; therefore, the number of ERCPs needed for the team to reach the point that all members in this team could work together effectively was a point of investigation in this study.
ERCP in Sakon Nakhon Hospital was performed with Olympus TJF-150 Video Duodenoscope, triple lumen sphincterotome (KD-V14M-075), and 0.025-inch guide wire was used for cannulation of ampulla of Vater. Patients had been informed about the details of the ERCP procedure and possible complications. The alternative methods of treatments and investigations had been discussed with the patients, then permission for ERCP from the patients was obtained. Before ERCPs were performed, the prophylaxis antibiotic, mostly intravenous Ceftriaxone 2 gm, was given to the patients. In Sakon Nakhon Hospital, the majority of the patients received ERCP under monitored anesthesia care (MAC). They also received two percent lidocaine spray as a local anesthetic agent, and they were monitored for blood pressure, heart rate, and oxygen saturation during the procedure by nurse anesthetists. After ERCPs, the patients were observed for possible complications for at least 24 hours after operation.
Successful cannulation was defined as deep cannulation and adequate visualization of duct of interest7. Successful intervention in common bile duct (CBD) stone cases was defined as complete clearance of CBD stones, or drainage of CBD with stent in large CBD stone cases. In malignancy, benign biliary stricture, and bile leakage, successful intervention was defined as successful placement of stent in the selected bile duct. Cannulation time was defined as period of time in minutes, starting from oral intubation of duodenoscope to successful cannulation. Total operative time was the period of time in minutes, starting from oral intubation of duodenoscope to removal of duodenoscope from the patients.  
Post-ERCP pancreatitis (PEP) was defined as abdominal pain after ERCP, with increased amylase level at least three-times of normal upper limit more than 24 hours after procedure.  Post-ERCP cholangitis was defined as abdominal pain with obstructive jaundice, and fever of more than 38 degrees Celsius that persisted for more than 24 hours. Post-ERCP hemorrhage was diagnosed when there was evidence of bleeding during the procedure and drop of hemoglobin more than 2 g/dL from baseline hemoglobin. ERCP related perforation was evidenced by contrast leakage in abdominal cavity or retroperitoneal cavity during ERCP, or evidence of free air in abdominal cavity or air in retroperitoneal cavity from imaging study15.             
Data collection from patients who underwent elective ERCP at Sakon Nakhon Hospital from August 2015 to July 2017 by the author, regarding patient demographics, indications for ERCPs, cannulation time, total operation time, successful cannulation, successful intervention, and procedural-related complications were collected. Types of hilar cholangiocarcinoma were staged from pre-ERCP imaging, according to Bismuth classification16. Emergency ERCPs, ERCPs in gastric outlet obstruction, and ERCPs in gastrojejunostomy patients were excluded from the study. The team's learning curve was         analyzed by a plot of average cannulation time (ACT) from a block of ten ERCPs against operation sequence in 175 native papilla cases, as well as the average total operating time (ATOT) of block of ten ERCPs against operation sequence in 175 native papilla cases14, and a plot of procedural-related complications which included pancreatitis and cholangitis from 222 ERCPs. Data regarding successful cannulation rate in natural papilla and procedural related complications from all of elective 222 ERCPs were gathered to evaluate team competency in the ERCP.  
Results
From August 2015 to July 2017, there were 222 elective ERCPs in the studied period; 175 ERCPs of these were native papilla. The median age of patients was 66 years old, from a total sample of 20-93 years old, with 60% male and 40% female.  The indications for ERCPs were common bile duct stone in 92 ERCPs, malignancy in 68 ERCPs, benign biliary stricture in 23 ERCPs, gallstone pancreatitis in six ERCPs, and bile leakage in three ERCPs. Characteristics and indications for ERCPs is shown in table 1, and classification of malignancy cases according to tumor site is shown in table 2.




Total successful cannulation rate in native papilla was 83.4% at the first attempt.  Cannulation time and total operative time became steadier after the 70th ERCP. The average cannulation time decreased from 39.2 minutes in the first ten ERCPs to 11.7 minutes in the 71st to 80th ERCPs. ATOT decreased from 93.6 minutes in first ten ERCPs to 39 minutes in 71st to 80th ERCPs; therefore, the learning curve plateau (LCP) started   after 70th ERCP. The successful cannulation rate in the last 15 ERCPs in natural papilla (161st - 175th ERCP) was 93.3%. Plot of ACT and ATOT of block of ten ERCPs against operation sequence was demonstrated in picture 1.



The ACT and ATOT after reaching LCP significantly decreased from ACT and ATOT before reaching LCP as describe in table 3.  









*  = Comparison of two means by student's t-test
** = Analysis of categorical data with Fisher's exact test
ACT = average cannulation time, ATOT = average total operating time, NA = Not assessed
95%CI = 95% confidence interval, N/total = number of cases with complication/ total ERCP cases
There were eight cases which had incomplete data collection of cannulation time: four cases in block of 1st-10th ERCP, one case in block of 11th - 20th ERCP, one case in block of 31st - 40th ERCP, one case in block of 51st - 60th ERCP, and one case in block of 61st - 70th ERCP. For total operating time, the data collection was complete in every block. A plot of number of main complications (post-ERCP pancreatitis and post-ERCP cholangitis) against total 222 ERCPs in block of ten ERCPs was shown in picture 2 and the rate of main complications were stable during all of the studied period, there was no significant different between post-ERCP pancreatitis and post-ERCP cholangitis before and after reaching LCP as demonstrated in table 3. 


The complications from 222 ERCPs were pancreatitis in 27 ERCPs (12.1%), cholangitis in 18 ERCPs (8.1%), stent migration in three ERCPs (1.4%), bleeding in two ERCPs (0.9%), congestive heart failure in one ERCP (0.5%),atrial fibrillation in one ERCP (0.5%), acute coronary syndrome in one ERCP (0.5%), and perforation in one ERCP (0.5%). There were eight procedural related mortality cases; seven of eight deaths were cholangiocarcinoma cases (four hilar cholangiocarcinoma cases and three distal common bile duct cholangiocarcinoma cases), one of eight procedural related deaths was a common bile duct stone case; the causes of death were: cholangitis in five cases, pancreatitis in one case, perforation with pancreatitis in one case, and congestive heart failure in one case. Causes of death and indications for ERCPs were demonstrated in table 4.     
     







Discussion
Although the author and coauthor had experience in ERCP before establishing the ERCP team in Sakon Nakhon Hospital, there were significant amount of ERCP to be performed by the novice team to reach the team's learning curve. From this study, the team needed at least 70 ERCPs to have steady cannulation time and total operating time. The result from this study had a longer learning curve in comparison to a previous study from the author, which was presented at the International Digestive Disease Forum 2016 at Hong Kong, and the abstract was published in Clinical Gastroenterology and Hepatology in 2017.From the previous study, the learning curve for the team was only 40 ERCPs17, and this might be explained by smaller population of ERCP cases in the previous study, which had 93 ERCPs in 79 patients, and according to a plot of average total operating time of block of ten ERCPs against operation sequence (picture 1), there was a sharp drop in total operative time after 40th ERCP. However, the total operating time increased again after the 50thERCP, then total operating time dropped again after 70th ERCP and became steady. Therefore, the first drop in total operating time after the 40th ERCP could be easily misinterpreted as the point that the team passed the learning curve if there was too small of an amount of ERCPs to be followed after the 40thERCP. As there were significant amounts of ERCP to be performed to reach the team learning curve, it is suggested that ERCP should be performed in newly established centers with close monitor and support from specialized endoscopic centers at least in their first 70 ERCP.  
Successful cannulation is very important for ERCP. The successful cannulation rate of more than 80% is recommended by the American Society for Gastrointestinal Endoscopy (ASGE) as a competency marker18. Total successful cannulation rate in this study was acceptable, as total successful cannulation rate was 83.4%; furthermore, in the last 15 ERCP from the study, successful cannulation rate became 93.3%. The successful cannulation rate that reached over 80% might confirm that the operator in this study was at least a competent ERCP operator during the studied period. The improvement of cannulation time and total operating time might reflect both improvement of the operator’s skills and better coordination between healthcare professions in the ERCP team.
The major procedural-related complications of ERCP are: post-ERCP pancreatitis (PEP), post-ERCP cholangitis, and post-sphincterotomy bleeding and perforation. In this study, PEP was 12.1%, higher than previous studies from centers which had similar ERCP-volume per year to Sakon Nakhon Hospital (A low-volume ERCP unit which had less than 200 ERCPs per year). Garcia-Cano Lizcano reported 5.5% of PEP from a center which performed 84 ERCPs per year in Spain6, and Riesco-Lopez reported a PEP rate of 11% in the first 100 ERCPs, and 4% in following 100 ERCPs, in a low-volume center in Spain7. Generally, PEP should be less than 7%, according to accepted benchmarks19; however, this study had higher rates of PEP than the accepted benchmark. The higher rate of PEP might be due to the definition of PEP, which, according to Cotton, was abdominal pain with rising in serum amylase at least three times normal at more than 24 hours after ERCP and requiring admission or prolongation of planned admission to 2-3 days15. In this study, all of the ERCP patients were admitted in the hospital, and it was easier to detect abdominal pain in admitted patients than in outpatients, as the ERCP patients who underwent ERCP on outpatient regime with mild abdominal pain might not complain about their abdominal pain during a follow-up. Therefore, the rate of PEP from the retrospective series which performed ERCP on outpatient regime might be lower than it should be. In this study, PEP was responsible for a 0.9% mortality rate from 222 ERCP patients . In a systematic review which included 13,296 ERCP patients, PEP incidence was 9.7%, and mortality rate of PEP was 0.7% 20. Therefore, the mortality rate from PEP in this study was slightly higher than previous studies.
In this study, the rate of cholangitis was 8.1%, it was high in comparison with studies from Garcia-Cano Lizcano and Riesco-Lopez,which reported cholangitis rates of 1.3% and 2.5%, respectively6,7. The high rate of cholangitis in this study might due to the high proportion of palliative endoscopic biliary drainage for hilar cholangiocarcinoma in this study, as there is high incidence of cholangiocarcinoma in northeastern Thailand8. According to previous studies, palliative endoscopic biliary drainage for hilar cholangiocarcinoma was responsible for a high rate of cholangitis, ranging from 8.8-40.7% 7, 21- 23. The rate of post-ERCP cholangitis was especially high in hilar cholangiocarcinoma Bismuth-Corlette type III and IV, as Rerknimitr reported post-ERCP cholangitis 57.7% in Bismuth-Corlette type III and IV hilar cholangiocarcinoma10.
 The rate of post-sphincterotomy bleeding and perforation was comparable with previous studies, which reported bleeding complications of 1.2%- 8% and perforation 0.4-4.6%6,7,15, These complications were within the accepted benchmarks of quality indicators for ERCP, which accepted bleeding complication less than 2% and less than 2% perforation 2.
In this study, there were eight deaths (3.6% mortality rate) from 222 elective ERCPs. Seven of eight deaths were malignancy cases, which included four hilar cholangiocarcinoma cases and three distal common bile duct cholangiocarcinoma cases. Post-ERCP cholangitis was responsible for all of four deaths in hilar cholangiocarcinoma, and it was responsible for one in three deaths from distal common bile duct cholangiocarcinoma cases. The other two deaths in the distal common bile duct cholangiocarcinoma were from pancreatitis and congestive heart failure with hypoxia. Therefore, as there were 30 cases of hilar cholangiocarcinoma and 17 distal common bile duct cholangiocarcinoma cases in this study, the mortality rate in hilar cholangiocarcinoma and distal common bile duct cholangiocarcinoma from ERCP-related complications was 13.3% and 11.8%, respectively.  From previous studies, ERCP-related mortality was 2.5-15% for ERCPs in hilar cholangiocarcinoma patients 11,21,22, 24,25, and 2.2-9% for ERCP in distal common bile duct malignancy patients 26-28.
 	The ERCP-related mortality in hilar cholangiocarcinoma and distal common bile duct cholangiocarcinoma patients in this study was comparable with aforementioned studies. The endoscopic biliary drainage has been recognized as the preferred treatment for palliative treatment of hilar cholangiocarcinoma25,29 ;however, there are some studies stating that the procedural-related mortality rate of palliative endoscopic biliary drainage procedure for hilar cholangiocarcinoma was high as mentioned above, and there were retrospective studies30,31 demonstrating better efficacy and fewer complications of percutaneous biliary drainage for palliation of malignant hilar obstruction. Therefore, the most appropriate palliative treatment for inoperable hilar cholangiocarcinoma is still debated.        
Conclusions
There were approximately 70 ERCPs performed by the ERCP team, ensuring effective teamwork. The PEP complication in this study was higher than previous studies due to inpatient regime of ERCP. The post-ERCP cholangitis was very high in comparison with previous studies from non-endemic area of cholangiocarcinoma. However, post-ERCP cholangitis and mortality rates from ERCP-related complications in hilarcholangiocarcinoma was comparable with previous studies that performed ERCP for palliative biliary drainage in hilar cholangiocarcinoma. Post-sphincterotomy bleeding and peroration in this study were in acceptable rates, according to accepted benchmarks of quality for ERCP. 
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Picture 1: Plot of Average Cannulation Time and Total Operating Time
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Table 3: Comparison of Outcomes Before and After Reaching Learning Curve Plateau (LCP)

ACT (min)

22 183 <001 34185
ATOT (min) 6638 497 <001" 83259
Pancreatitis 10/80 171142 001" NA
(Nitotal)

Cholangitis 3/80 15/142 0074" NA
(Nitotal)
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Picture 2
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Table 4

Case Indications Causes of death

Retained CBD stone  Perforation and pancreatitis
CCAof distal CBD __Cholangitis

1 CCAof distal CBD CHF with hypoxia
2 CCAof distal CBD Pancreatitis

3 Hilar CCABIIIB Cholangitis

4 Hilar CCABIVA Cholangitis

5 Hiar CCABI Cholangitis

6 Hilar CCABIVA Cholangitis

7

8

CCA = Cholangiocarcinoma
CBD = Common bile duct
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Table 1

Median age (range) 66 (20-93)
Sex: Male/female (%) 105(60) / 70(40)
Indications

Choledocholithiasis (%) 92 (52.6)
Malignancy (%) 68 (38.9)
Benign biliary stricture (%) 23 (13.1)
Gallstone pancreatitis (%) 6(3.4)

Bile leakage (%) 3(1.7)

Note: One patient may had more than one indication
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Table 2. Malignancy Cases (N=68 cases) Case (%)

1. Hilar Cholangiocarcinoma 30 (44.1)
Bismuth-Corlette type | 8
Bismuth-Corlette type Il 1
Bismuth-Corlette type IlIA 8
Bismuth-Corlette type IlIB 5
Bismuth-Corlette type IVA 7
Bismuth-Corlette type IVB 1

2. Periampullary carcinoma 23 (33.8)
Distal common bile duct 17
cholangiocarcinoma

Carcinoma of head of pancreas 5
Carcinoma of ampulla 1

3. Intrahepatic cholangiocarcinoma 12(17.6)

4. Carcinoma of gallbladder 3(4.4)
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