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Abstract
AIM: To compare the efficacy, complications and post-procedural hyperamylasemia in endoscopic pre-cut conventional and needle knife sphincterotomie.
METHODS: We performed a retrospective analysis of two pre-cut sphincterotomy (PS) techniques, pre-cut conventional sphincterotomy (PCS), and pre-cut needle knife (PNK). The study included 143 patients; the classic technique was used in 59 patients (41.3%), and the needle knife technique was used in 84 patients (58.7%). We analyzed the efficacy of bile duct access, the need for a two-step procedure, the rates of complications and hyperamylasemia 4 h after the procedure, “endoscopic bleeding” and the need for bleeding control. Furthermore, to assess whether the anatomy of the Vater’s papilla, indications for the procedure or the need for additional procedures could inform the choice of the PS method, we evaluated the additive hyperamylasemia risk 4 h after the procedure with respect to the above mentioned variables.
RESULTS: The bile duct access efficacy with PNK and PCS was 100% and 96.6%, respectively, and the difference between the two groups was not significant (P = 0.06). However, the needle knife technique required two-step access significantly more often, in 48.8% vs 8.5% of cases (P < 0.0001). The only complication noted was post - ercp pancreatitis (PEP), which was observed in 4/84 (4.8%) and 2/59 (3.4%) patients submitted to PNK and PSC, respectively; the difference between the two procedures was not significant (P = 0.98). An analysis of other consequences of the techniques yielded the following results in the PNK and PCS groups: hyperamylasemia 4 h after the procedure > 80U/I, 41/84 vs 23/59 (P = 0.32); hyperamylasemia 4 h after the procedure > 240U/I, 19/84 vs 11/59 (P = 0.71); pancreatic pain, 13/84 vs 7/59 (P = 0.71); endoscopic bleeding, 10/84 vs 8/59 (P = 0.97); and the need for bleeding control, 10/84 vs 7/59 (P = 0.79). In the next part of the study, we analyzed the influence of the method chosen on the risk of hyperamylasemia with respect to an indication for endoscopic retrograde cholangiopancreatography, papillary anatomy and concomitant procedures performed. We determined that the hyperamylasemia risk was increased by more than threefold [Odds ratio (OR) = 3.38; P = 0.027] after PCS in patients with a flat Vater’s papilla and more than fivefold (OR =5.3; P = 0.049) after the PNK procedure in patients who required endoscopic homeostasis.  
CONCLUSION: PCS and PNK do not differ in terms of efficacy or complication rates, but PNK is more often associated with the necessity for a two-step procedure. 
© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Pre-cut sphincterotomy (PS) may increase the efficacy of the ineffective conventional endoscopic cannulation of biliary ducts by 64%–91%, and some studies have reported increases in efficacy of up to 95%-99%[1, 2]. However, the efficacy and technical details of PS remain controversial, and the reported complication rates range from 3.78% to 19.2%, with an odds ratio (OR) of 0–2.71[3-7]. Therefore, PS accounts for 0% to 44% of all sphincterotomies at various centers[3,8-10]. The procedure may be performed by one of two methods, using either a non-needle knife or a needle knife[3,5,6,11]. The first procedure is performed using a shallowly anchored conventional structure cannulotome [pre-cut conventional sphincterotomy (PCS)][11-13];  the second procedure(PNK), relies on a needle knife incision of the intramural part of Vater’s papilla[1,14]. Both methods are performed with various modifications that can independently influence complications[3]. For example, a variation of PNK proceeds without the distal broadening of the incision to avoid Wirsung’s duct orifice damage[15]. In comparison with the conventional incision, this modification produces different anatomical results with an unknown impact on the complication rate and pancreatic juice efflux. The available literature presents only two studies comparing the PCS and PNK methods. However, in these trials, PCS was performed as a trans pancreatic sphincterotomy, and PNK began at the orifice[13,16]. Different approaches to PS indication, different indications for the switch from conventional to PS procedures, technical PS variations, the rules of two-step procedure implementation and different definitions of complications at various centers explain the limited value of data reported by different authors[15]. The lack of interpretable data by different authors prompted retrospective comparison of PCS and PNK (modified, without the distal broadening of the cut). The analysis included the efficacy of access to the common bile duct (CBD), the necessity to initiate a two-step procedure ,the frequency of typical complications [post-ercp pancreatitis (PEP), bleeding, and perforation], the frequency of “endoscopic’’ bleeding, and the need for haemostasis, the influence on impaired pancreatic  juice efflux and the need for further hospitalization. Additionally, we assessed the degree to which the effect of the PS method affects on the impaired efflux of pancreatic juice was dependent on papillary anatomy, procedurale indications or concomitant procedures. The aim of the study was to answer two questions: (1) is there a difference between the efficacy and safety of the analyzed pre-cut methods; and (2) Should Vater’s papilla anatomy, procedural indications and concomitant procedures influence the choice of pre-cut method? 

MATERIALS AND METHODS






        Inclusion criteria
 We included patients with ineffective common bile duct deep cannulation using a conventional cannulotome (Olympus KD 301Q-0729) and guide-wire (MET 35-380 Cook) after a 10 min procedure. Sphincterotomy using a conventional cannulotome was performed if sufficient anchoring in the papilla orifice was possible; the needle knife procedure was used in the remaining patients. Exclusion criteria: Patients with invasive procedures on Vater’s papilla in the past, and acute pancreatitis before the endoscopic retrograde cholangiopancreatography (ERCP) procedure were excluded. 

            
Study material 
The study included patients submitted to ERCP from one center over 21 mo (February 2010 to November 2011). Papillotomy was performed on 402 patients, during that time frame, of whom 165 qualified for the pre-cut procedure. However, 22 were excluded from analysis because of a previous endoscopic attempt on the papilla or symptoms of acute pancreatitis before ERCP. Finally, 143 (35.6%) patients were admitted to the study. A conventional cannulotome was used in 59 (41.3%) of the patients in this group, the needle knife technique was used in 84 patients (58.7%). 








   
Technique
The conventional pre-cut procedure was performed with a cannulotome (Olympus KD 301Q-0320). A 2 to 3 mm long incision was made after anchoring the cannulotome, and the end of the device was continuously repositioned toward the CBD orifice for deep cannulation. The patient was referred to a two-step procedure, if, a maximum of five trials of cannulation were ineffective. The next ERCP was performed 4-7 d later, after the tissue edema had regressed. The needle knife technique was performed with a KD-441Q Olympus cannulotome at the midway point between the papilla’s orifice and the transverse fold. Catheterization was performed when the CBD orifice was exposed, and the sphincterotomy was proximally broadened with a conventional cannulotome with the distal fragment left intact. The procedure was postponed 4-7 d in cases with five ineffective trials of cannulation. For each PS technique, we used prosthesis if a randomly contrasted Wirsung’s duct exhibited impaired retrograde contrast efflux. We performed endoscopic hemostasis with an HES solution (hypertonic 5.6% NaCl solution with adrenaline 1: 20 000) for cases of bleeding for more than 2 min, which made further cannulation trials impossible. Serum amylase levels were measured in every patient  to assess pancreatic juice efflux impairment 4 h after the procedure. Pancreatic pain requiring analgesics was assessed 24 h after the procedure, and pancreatic pain was an indication for subsequent serum amylase level assessment. The analysis: The PCS and PNK techniques were assessed according to the efficacy of CBD access, the necessity of a two-step procedure, pancreatic juice efflux impairment (amylase level > 80 UI after 4 h), hospitalization indications (amylase level > 240 IU after 4 h)[3, 17-19], and PEP, which was defined as an amylase level three times the upper limit with concomitant pancreatic pain requiring analgesics 24 h after the procedure[19-22]. We also analyzed bleeding, which was defined as the presence of clinical symptoms of blood extravasation into the alimentary tract[20], the frequency of “endoscopic’’ bleeding (without clinical symptoms), and the necessity of hemostasis (no spontaneous regression 2 min after the incision). We compared perforations, which were defined as contrast extravasation out of the duodenal lumen during ERCP or gas in the retroperitoneal space on imaging[8,9,22,23]. The PCS and PNK methods were submitted to logistic regression analysis to assess their influence on pancreatic juice efflux and the effect of Vater’s papilla anatomy (flat, prominent ,inside diverticulum , or tumor ), ERCP indications (choledocholithiasis, distal stenosis , or CBD diameter) and concomitant procedures (prosthesis, hemostasis,or pathological specimen sampling)[19, 23].
Statistical analysis
 Frequency tables as well as (2 and Mann-Whitney U tests were used for the statistical analyses where appropriate. Unifactor and multifactor models of logistic regression were used to assess the probability that the analyzed parameters influenced the presence of hyperamylasemia. The measure of hyperamylasemia risk was expressed as an odds ratio (OR) with 95% confidence intervals. P values less than 0.05 were considered to be statistically significant, and the statistical analyses were performed using MedCalc ver. 12.3.
RESULTS
The study included 143 patients; the conventional pre-cut technique was used in 59 patients (41.3%), and the needle knife was used in 84 patients (58.7%). The clinical characteristics and risk factors were compared between the PCS and PNK groups, and the parameters are presented in Table 1. There were no significant differences between the groups with respect to the following parameters: sex, age < 50 years, percentage of patients with normal bilirubin levels, concomitant systemic and tumor diseases, cause of icterus (choledocholithiasis, or distal CBD stenosis), Vater’s papilla anatomy (flat, prominent,  inside a diverticulum, or tumor) or the diameter of the common biliary duct. The frequency of prosthesis implantation in the CBD and pancreatic duct, the diameter of the prosthesis introduced to the biliary duct and the pathological specimen sampling did not differ between the groups. In the second part of the study, we assessed both techniques according to the necessity of introducing a two-step procedure, the efficacy of the endoscopic approach to the bile ducts and the consequences of the pre-cut procedures (Table 2). A two-step procedure was performed significantly more frequently in the PNK group, than in the PCS group (48.8% vs 8.5%, P < 0.0001). The two-step procedure allowed for CBD catheterization in all 45 patients in the PNK group, and 2 out of 5 patients in the PCS group. Biliary tree access was achieved in all patients treated with PKN and in 96.6% of patients treated with the PCS technique. Differences in the efficacies of the two methods were not statistically significant; however, in the PNK group, successful access was more frequently associated with a two-step procedure. There were no significant differences in the number of patients with elevated amylase levels exceeding 80 IU and 240 IU 4 h after the procedure. Pancreatic pain was observed 24 h after the procedure in 15.5% and 11.9% of patients in the PNK and PCS groups, respectively, and the differences were not statistically significant. Moreover, there were no notable differences in the rates of PEP. PEP was observed in 4.8% of the patients in the PNK group, and 3.4% in the PCS group. All PEP cases exhibited a mild or moderate course and were not treated surgically. All bleeding events observed in both groups were qualified as “endoscopic”. There were no significant differences between the two groups. The pre-cut procedure was not complicated by perforation or bleeding associated with clinical symptoms in any patient in either group. Additionally, the risk of hyperamylasemia 4 h after the procedure was evaluated for any association with procedural indications, papillary anatomy, common bile duct prosthesis, prosthesis diameter, bleeding hemostasis, or the collection of pathological specimens. Logistic regression analysis (Table 3) revealed a three fold increase in the risk of hyperamylasemia after the PCS technique in patients with a flat papilla (OR = 3.38), whereas the hyperamylasemia risk in PNK patients was 5 times higher (OR = 5.38) after endoscopic hemostasis.  

DISCUSSION
The pre-cut procedure is used following an unsuccessful conventional cannulation attempt of the biliary tree. The procedure is performed using a variety of techniques that can roughly by divided into two major groups: PNK and PCS[15].  Some authors believe that the conventional pre-cut procedure is the method of choice, and in case of its failure, needle cannulotome is recommended[12]. PCS is widely believed to offer better direction and depth for the incision, which should decrease the risk of perforation and bleeding. However, each consecutive unsuccessful cannulation increases the risk of post-endoscopic pancreatitis (OR = 1.39), and can reach OR = 9.4 after more than 15 ineffective cannulations[4, 7]. PNK may be modified in the manner in which the incision is made, halfway between the orifice and the transverse fold with no distal elongation. This technique avoids manipulations in the vicinity of Wirsung’s duct orifice, which is believed to decrease the risk of PEP. Nevertheless, inferior maneuverability in the direction and depth of the cut may increase the perforation rate[14,15]. We found only two publications directly comparing the efficacy and safety of needle knife and non-needle knife PS methods[16,13]. Therefore, we aimed to compare PCS and PNK (modified, without the distal broadening cut) in the present work. The limitations of the present study are the small number of patients and the retrospective format of the study. At least 8422 patients need to be analyzed to assess the lack of difference in PEP frequency between the two groups; however, this would be difficult to accomplish in a single study. The second limitation of the present analysis is the retrospective format of the study, which restrains the exclusion of all of the parameters that indirectly influence the results. This retrospective design explains the difference in the frequency of Vater’s papilla tumor in the analyzed groups 18 (PNK) vs 5 (PCS) patients, which may suggest that the needle-knife technique was used more often in patients with Vater’s papilla tumor. The difference was not statistically significant (P = 0.06); however, the possibility that the difference may become significant in larger sample sizes cannot be excluded. These conditions suggest the necessity of performing larger, prospective, randomized and multi-center studies.
 There is a significant discrepancy in the frequencies of PS among various centers.The percentage of patients submitted to PNK in our study was comparable to other reports; however, conventional pre-cut papillotomy is rare. Nevertheless, both PS techniques were employed relatively often, (35.6% of all patients with sphincterotomy) (Table 4). This relatively high frequency was most likely the result of an early switch from the conventional method to the needle knife technique to lower the risk of PEP after multiple ineffective cannulation attempts[24]. In the present study, the the efficacy results demonstrated no significant differences between the PCS and PNK methods, nevertheless, needle knife incision more often requires a two-step implementation procedure. The overall efficacy of cannulation did not depend on the technique used and was not influenced by the higher frequency of the two-step procedure in PNK, which is similar to data from other centers (Table 4). The aim of the second part of the study was to compare the groups with respect to typical complications (PEP, bleeding, and perforation) and additional parameters, including increased amylase levels 4 h after the procedure, “endoscopic’’ bleeding confirmed in ERCP and the necessity for endoscopic hemostasis. We did not observe significant differences in any of the above mentioned variables. Similarly, investigators in Helsinki and a multicenter trial performed in China also reported no differences in the complication rates in a direct comparison of needle knife and non-needle knife PS[16,13]. It should be noted that this study compared two different technical modifications of PCS and PNK. The pre-cut method with conventional sphincterotomy was performed after anchoring the cannulotome in Wirsung’s duct; meanwhile, the PNK method the cut initiated in the orifice. These technical modifications explain why a direct comparison with the present trial is impossible. The data presented above also demonstrate a unique distribution of complications compared with other available reports (Table 5).We noted one complication, PEP, that fulfilled Cotton’s consensus criteria[20]. A credible reason for the absence of clinically significant bleeding may stem from frequent endoscopic haemostasis in extravasation observed during the procedure. In contrast, there are various definitions of bleeding after ERCP, which may result in discrepancies in the presented data and make reliable comparisons impossible. 
 The most probable reason for the lack of perforation in all analyzed patients might be the frequent use of a two-step procedure. This method avoids of further cannulation trials in regions of edematous tissues with altered anatomy. It appears that repeating the procedure after edema regression, 4–7 d after the first procedure, may be safer than repeated cannulation trials, and the visible bile streak may facilitate proper localization of the CBD orifice. This idea is only partially supported by data from different centers. Dowsett et al[25] and Huibregtse et al[21] did not report perforation using a two-step procedure after PN in almost half their patients; Shakoor et al[26] and Bruins Slot et al[1], who described the use of a two-step procedure relatively rarely, reported perforation rates in 1.8% and 3% of their patients, respectively. However, Kazimin et al[14] and Leung et al[27] reports, did not report a similar relationship, which may be the result of their relatively low rates of PNK and the technical modifications in their methodology (Tables 4 and 5). One example of such a modification is Doswett’s suggestion[25] to elevate the upper part of the papilla with the needle knife during PNK cutting, which should lower the risk of duodenal wall penetration. The lack of a standard procedure precludes reliable comparisons of results. Nevertheless, our data seem to validate the statement that the PCS and PNK methods do not differ in terms of complication rates, and that the PNK technique is more often associated with a two-step procedure, justifying the strategy to attempt PCS first and switch to PNK in case of PCS failure. It should be noted that the switch to PNK from PCS was performed relatively early in the presented material, because many ineffective cannulation trials may increase the risk of PEP[24]. In contrast, the PCS procedure is not feasible in all patients including; for example, in cases of duodenum lumen stenosis in presence of a pancreatic head tumor or obstructed papillary orifice due to the deposit.  Other situations that may indicate the use of different types of the pre-cut procedure may depend on papilla anatomy, procedural indications or concomitant actions.  In the third part of our study, we attempted to determine which factors should impact the choice of the type of pre-cut procedure. For this reason, we assessed the procedural differences with respect to impaired post-procedural pancreatic juice efflux. The study revealed an additional risk (OR = 3.38) of impaired pancreatic juice efflux 4 h after the procedure in PCS patients with a flat papilla (Table 3). This finding suggests that specific anatomy should prompt special precautions in multiple cannulations, and that specific anatomy indicates an early switch to the needle knife technique, if feasible. However, a flat papilla is a contraindication for the PNK method due to the unsatisfactory depth control during the incision and the higher risk of duodenal wall penetration. We have performed the PNK procedure in 23 patients with flat papillae without any perforations. It appears that in these patients, the omission of the PCS step and the direct conversion to PNK is reasonable. The second indication of a high risk (OR = 5.4) of hyperamylasemia 4 h after the procedure was hemostasis in patients after analysed PNK pre-cut modification. This result suggests that the necessity for hemostasis requires the distal upper part of the papilla to be incised to ensure proper pancreatic juice efflux in an environment of hemostatic edema. However, the relatively small sample of patients and retrospective character of the present study require further prospective research. 

COMMENTS
Background
The pre-cut procedure allows access to the bile ducts in cases of conventional technique failure. However, there are variations in the detailed technique for this procedure, which are generally divided into the non-needle knife procedure using a cannulotome with a conventional structure, and the needle knife using a needle-shaped device. Both techniques have been widely modified, and there are no firm rules defining the indications for the type of technique of choice.

Research frontiers

Author assessed the efficacy and safety profiles of both techniques and estimated their influence on pancreatic juice efflux (on the basis of amylase levels 4 h after the procedure) according to papillary anatomy, indications and the type of concomitant procedures. 

Innovations and breakthroughs
In the first part of the study, we compared two modifications of pre-cut sphincterotomy. In contrast to Halttunen’s and Wang’s studies, the conventional incision was performed without Wirsung’s duct cannulation; In addition, another difference was the needle knife incision was initiated from the middle of the intramural portion without a distal incision. The second part of the study concerned the influence of the procedural technique used on pancreatic juice efflux impairment depending on papillary anatomy, indications for the procedure and concomitant procedures. The risk of hyperamylazemia is three times higher after the conventional precut technique in patients with flat papilla. In the group of patients treated with the precut needle knife technique, the risk of hyperamylazemia was five times higher after endoscopic hemostasis.
Applications
The primary part of the study revealed that both analyzed methods may be used interchangeably, as they exhibit no differences in complication rates. Nevertheless, the needle knife technique often requires two endoscopic retrograde cholangiopancreatography (ERCP) procedures and should be the method of choice in cases of conventional pre-cut incision failure. The reason for the increased risk of hyperamylazemia is hemostasis after the needle knife procedure. This finding suggests that leaving the distal papilla intact may impair pancreatic juice efflux. This could be addressed by an incision in the distal part of the papilla, which requires further study.
Terminology
Pre-cut conventional sphincterotomy describes the incision performed with a cannulotome in cases of unfeasible deep cannulation of bile ducts. Pre-cut needle knife procedure is performed with a cannulotome a protruding distal portion responsible for intramural incision of the papilla. The incision may be initiated from the orifice of the papilla (orifice cut) or in the middle segment of the intramural part (middle cut). In the second modification, the distal part may be dissected or intact (as in our data). Two-step procedure – describes the situation after the pre-cut procedure and failure to access bile ducts. The second ERCP is performed 4–7 d after the first one and avoids cannulation in the region of oedematous tissues with altered anatomy.     
Peer review

In this retrospective paper, the authors compared safety and efficacy of two different precut technique for biliary access. The authors conclude that the two techniques are basically similar concerning biliary cannulation success and complication rate, except for the need of a second intervention which was more needed in the needle knife group. This is an interesting paper.
REFERENCES
1 Bruins Slot W, Schoeman MN, Disario JA, Wolters F, Tytgat GN, Huibregtse K. Needle-knife sphincterotomy as a precut procedure: a retrospective evaluation of efficacy and complications. Endoscopy 1996; 28: 334-339 [PMID: 8813498 DOI: 10.1055/s-2007-1005476]

2 Foutch PG. A prospective assessment of results for needle-knife papillotomy and standard endoscopic sphincterotomy. Gastrointest Endosc 1995; 41: 25-32 [PMID: 7698621 DOI: 10.1016/S0016-5107(95)70272-5]

3 Dumonceau JM, Andriulli A, Deviere J, Mariani A, Rigaux J, Baron TH, Testoni PA. European Society of Gastrointestinal Endoscopy (ESGE) Guideline: prophylaxis of post-ERCP pancreatitis. Endoscopy 2010; 42: 503-515 [PMID: 20506068 DOI: 10.1055/s-0029-1244208]

4 Freeman ML, DiSario JA, Nelson DB, Fennerty MB, Lee JG, Bjorkman DJ, Overby CS, Aas J, Ryan ME, Bochna GS, Shaw MJ, Snady HW, Erickson RV, Moore JP, Roel JP. Risk factors for post-ERCP pancreatitis: a prospective, multicenter study. Gastrointest Endosc 2001; 54: 425-434 [PMID: 11577302 DOI: 10.1067/mge.2001.117550]

5 Masci E, Mariani A, Curioni S, Testoni PA. Risk factors for pancreatitis following endoscopic retrograde cholangiopancreatography: a meta-analysis. Endoscopy 2003; 35: 830-834 [PMID: 14551860 DOI: 10.1055/s-2003-42614]

6 Loperfido S, Angelini G, Benedetti G, Chilovi F, Costan F, De Berardinis F, De Bernardin M, Ederle A, Fina P, Fratton A. Major early complications from diagnostic and therapeutic ERCP: a prospective multicenter study. Gastrointest Endosc 1998; 48: 1-10 [PMID: 9684657 DOI: 10.1016/S0016-5107(98)70121-X]

7 Bailey AA, Bourke MJ, Kaffes AJ, Byth K, Lee EY, Williams SJ. Needle-knife sphincterotomy: factors predicting its use and the relationship with post-ERCP pancreatitis (with video). Gastrointest Endosc 2010; 71: 266-271 [PMID: 20003969 DOI: 10.1016/j.gie.2009.09.024]

8 Testoni PA. Why the incidence of post-ERCP pancreatitis varies considerably? Factors affecting the diagnosis and the incidence of this complication. JOP 2002; 3: 195-201 [PMID: 12432186]

9 Freeman ML. Complications of endoscopic biliary sphincterotomy: a review. Endoscopy 1997; 29: 288-297 [PMID: 9255535 DOI: 10.1055/s-2007-1004193]

10 Lawrence C, Romagnuolo J, Cotton PB, Payne KM, Hawes RH. Post-ERCP pancreatitis rates do not differ between needle-knife and pull-type pancreatic sphincterotomy techniques: a multiendoscopist 13-year experience. Gastrointest Endosc 2009; 69: 1271-1275 [PMID: 19246037 DOI: 10.1016/j.gie.2008.10.015]

11 Binmoeller KF, Seifert H, Gerke H, Seitz U, Portis M, Soehendra N. Papillary roof incision using the Erlangen-type pre-cut papillotome to achieve selective bile duct cannulation. Gastrointest Endosc 1996; 44: 689-695 [PMID: 8979059 DOI: 10.1016/S0016-5107(96)70053-6]

12 Goff JS. Common bile duct pre-cut sphincterotomy: transpancreatic sphincter approach. Gastrointest Endosc 1995; 41: 502-505 [PMID: 7615231 DOI: 10.1016/S0016-5107(05)80011-2]

13 Halttunen J, Keränen I, Udd M, Kylänpää L. Pancreatic sphincterotomy versus needle knife precut in difficult biliary cannulation. Surg Endosc 2009; 23: 745-749 [PMID: 18649101 DOI: 10.1007/s00464-008-0056-0]

14 Kasmin FE, Cohen D, Batra S, Cohen SA, Siegel JH. Needle-knife sphincterotomy in a tertiary referral center: efficacy and complications. Gastrointest Endosc 1996; 44: 48-53 [PMID: 8836716 DOI: 10.1016/S0016-5107(96)70228-6]

15 Desilets DJ, Howell D. Pre-cut sphincterotomy; Another perspective on indications and techniques In Up To Date Waltham (MA): Wolters Kluwer, 2012.

16 Wang P, Zhang W, Liu F,Li ZS, Ren X, Fan ZN, Zhang X, Lu NH, Sun WS, Shi RH, Li YQ, Zhao Q Success and Complication Rates of Two Pre-cut Techniques, Transpancreatic Sphincterotomy and Needle-Knife Sphincterotomy for Bile Duct Cannulation J Gastrointest. Surg. 2010; 14: 697–704 [DOI 10.1007/s11605-009-1134-x]

17 Thomas PR, Sengupta S. Prediction of pancreatitis following endoscopic retrograde cholangiopancreatography by the 4-h post procedure amylase level. J Gastroenterol Hepatol 2001; 16: 923-926 [PMID: 11555108 DOI: 10.1046/j.1440-1746.2001.02547.x]

18 Ito K, Fujita N, Noda Y, Kobayashi G, Horaguchi J, Takasawa O, Obana T. Relationship between post-ERCP pancreatitis and the change of serum amylase level after the procedure. World J Gastroenterol 2007; 13: 3855-3860 [PMID: 17657841]

19 Testoni PA, Bagnolo F, Caporuscio S, Lella F. Serum amylase measured four hours after endoscopic sphincterotomy is a reliable predictor of postprocedure pancreatitis. Am J Gastroenterol 1999; 94: 1235-1241 [PMID: 10235200 DOI: 10.1111/j.1572-0241.1999.01072.x]

20 Cotton PB, Lehman G, Vennes J, Geenen JE, Russell RC, Meyers WC, Liguory C, Nickl N. Endoscopic sphincterotomy complications and their management: an attempt at consensus. Gastrointest Endosc 1991; 37: 383-393 [PMID: 2070995 DOI: 10.1016/S0016-5107(91)70740-2]

21 Huibregtse K, Katon RM, Tytgat GN. Precut papillotomy via fine-needle knife papillotome: a safe and effective technique. Gastrointest Endosc 1986; 32: 403-405 [PMID: 3803839 DOI: 10.1016/S0016-5107(86)71921-4]

22 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]

23 Wang P, Li ZS, Liu F, Ren X, Lu NH, Fan ZN, Huang Q, Zhang X, He LP, Sun WS, Zhao Q, Shi RH, Tian ZB, Li YQ, Li W, Zhi FC. Risk factors for ERCP-related complications: a prospective multicenter study. Am J Gastroenterol 2009; 104: 31-40 [PMID: 19098846 DOI: 10.1038/ajg.2008.5]

24 Parlak E, Cicek B, Disibeyaz S, Kuran S, Sahin B. Early decision for precut sphincterotomy: is it a risky preference? Dig Dis Sci 2007; 52: 845-851 [PMID: 17273923 DOI: 10.1007/s10620-006-9546-x]

25 Dowsett JF, Polydorou AA, Vaira D, D'Anna LM, Ashraf M, Croker J, Salmon PR, Russell RC, Hatfield AR. Needle knife papillotomy: how safe and how effective? Gut 1990; 31: 905-908 [PMID: 2387515 DOI: 10.1136/gut.31.8.905]

26 Shakoor T, Geenen JE. Pre-cut papillotomy. Gastrointest Endosc 1992; 38: 623-627 [PMID: 1397929 DOI: 10.1016/S0016-5107(92)70537-9]

27 Leung JW, Banez VP, Chung SC. Precut (needle knife) papillotomy for impacted common bile duct stone at the ampulla. Am J Gastroenterol 1990; 85: 991-993 [PMID: 2375328]

28 Donnellan F, Zeb F, Courtney G, Aftab AR. Suprapapillary needleknife fistulotomy: a safe and effective method for accessing the biliary system. Surg Endosc 2010; 24: 1937-1940 [PMID: 20135176 DOI: 10.1007/s00464-010-0881-9]

P-Reviewer Maluf F          S-Editor Wen LL             L-Editor                  E-Editor
Table 1 Patient characteristics–risk factor
	                                                            Needle-knife  PNK (n = 84)         Conventional  PCS (n = 59)          P Value                   

	Female

                                           43

                                    38               
                    0.16                                                 

	Age < 50 yr.                                                     16
                                                      7
                                    0.36
                                                                

	Bilirubin level (norm)                                      8

                                     10
                                    0.30                                                                        

	Concomitant systemic diseases                    20

                       6

                    0.06

	Neoplasms


            26

                      17                                          0.96

	Retention cause

	                       Choledocholithiasis
            24

                       23

                    0.26

                       Papillar stenosis                       14                                                     10                                         0.85

	                       Distal stenosis
            18

                      13

                    0.70
                       Middle stenosis                          3                                                      5                                          0.37

                       Hilum  stenosis                          5                                                      4                                           0.88

	Anatomy of the papilla

	                       Flat

                           28

                                      23
                                    0.60      

	                       Prominent

           32

                                      23  

                    0.94        

	                       In diverticulum
           12

                                      10  

                    0.84

	                       Tumor                                       18                                                       5                                          0.06

Biliary duct  diameter

                      (mean)              
          14.49                                                14.07                
                    0.42


    ( < 9 mm)        

           18                                                      13                                         0.90         

	Accesory procedures

	             Prosthesis implantation

	                         CBD
                           65

                                      51
                                  0.83

	                        Wirsung                                    11

                        2
                                  0.08

	                        Prosthesis in CBD diam.             

                          (mean)                                   6.01                

      5.89
                                   0.59             

	             Pathological sampling                       12

                          3

                 0.13




CBD: Common bile duct; PCS: Pre-cut conventional sphincterotomy; PNK: Pre-cut needle knife．
Table 2 Comparison of the efficacy and complication rates of pre-cut conventional sphincterotomy and pre-cut needle knife procedures                                                                                                                                                                                                             

	


Procedure 
                       PNK  (n=84)              PCS (n=59)               P  value            
Two-step access                                   41                                  5                   < 0.0001   
Efficacy                                                 84         
                      57                         0.58         


                            Amylase level (after 4 h)                                          







>80U/I                                  41                                 23                          0.32            



>240U/I                                19        
                     11                           0.71                              
Pancreatic pain (after 24h)                 13                                  7                           0.71     



         PEP                                4
                      2                            0.98                            
“Endoscopic”  bleeding                      10                                  8 
   
     0.97
   

                  Endoscopic homeostasis                     10                                  7                           0.79                            
Perforation                                            0
                       0                               -

PEP: Post endoscopic pancreatitis; PCS: Pre-cut conventional sphincterotomy; PNK : Pre-cut  needle knife．

Table 3 Logistic regression - Hyperamylasemia ( > 80 U/I) 4 h after the procedure and its association with indication, Vater’s papilla anatomy and additional procedures 

	

                        Conventional (PCS)
 
            Needle knife (PNK)
 


Parameter
                 P
                  OR                              P                       OR 


             

Indications                                        
                    


                                                                            Lithiasis

                1.4 
                  0.73
                     0.19
                  0.52



Distal stenosis    
               0.98
                  1.01

      0.98
                  0.96

Middle stenosis                   0.38                           0.52                            0.55                      0.67                                                                  
 CBD diam. < 9mm             0.96
                  0.97

      0.9
                   1.06
Bilirubin level-N                  0.43
                  1.72         
      0.42
                   1.8 

                                                                                  Vater’s papilla anatomy








                             Flat

                0.0271
                  3.38

     0.22
                    0.56                                                                                        Prominent                             0.034
                  0.28

     0.86
                    1.0                                                                                                    In diverticulum 
                0.52
                  0.62

     0.93
                    1.05

Tumor
          
                0.96 
                   1.04                          0.9
                    1.06
                                                                               Additional procedures









              CBD prosth. diam. < 6 Fr    0.13 
                   5.3

    0.56
                     0.7

Endoscopic haemostasis     0.82 
                    1.2

    0.049
                     5.42                                                                                     Specimen sampling
 0.84
                   0.78

    0.92
                     1.06

1Statistically significant only in unifactor logistic regression; 2Statistically significant only in multifactor logistic regression. CBD: Common bile duct; OR: Odds ratio; PCS: Pre-cut conventional sphincterotomy; PNK: Pre-cut needle knife．

Table 4 Frequency of pre-cut sphincterotomy with a two-step approach, and efficacy of common bile duct cannulation (Pre-cut conventional sphincterotomy and pre-cut needle knife procedures)
	


     Author                 PS freq.         PS technique           Two-step              Efficacy  

Huigbregtse[21]              19.2%                PNK                          47%                     91%                                                                                          
Kasmin[14]                    18.0%              PNK                           32%                      93% 

Slot[1]                      16.5%              PNK                          12%                       99%                                                                                  
Dowsett[25]                 12.8%              PNK                            54%                        96.2%



                
Shakoor[26]                  3.8%                PNK                            13%                        85%   



                       
Leung[27]                     3.9%                PNK                            15%                        95%                                                    
                               
Own material             20.9 %             PNK                            48%                        100%


                                                       

                              14.7%              PCS
                             8.5%                       94.4%


                          
Goff[12]                         44.0%              PCS                              14%                        97%                                                                             
Binmoeller[11]              38%                 PCS                              9%                         100% 

PS: Pre-cut sphincterotomy; PCS: Pre-cut conventional sphincterotomy; PNK: Pre-cut needle knife．

Table 5 Complication rates after pre-cut sphincterotomy    

      Author                    Pts.no  
    PS type           Start of cut        All complications          PEP        Bleeding    Perforation       
                        Dowsett[25]               96/748             PNK               Orifice
           5.2%
    1.0%            4%
            0
                           
Huibregtse[21]           190/987            PNK
          Orifice                        2.6%                       1.0%           1.5%               0                                      
Shakoor[26]              53/1367
      PNK
          Orifice
           11%
                       5.5%          3.7%               1.8%                                                    
 Slot[1]                           -                   PNK 
          Orifice
           12%                       0.5%          5.5%               3%                                     
Leung[27]                  20/510 
      PNK   
          Centre
           20%
                         0                 20%                 0                                   
Kasmin[14]                72/398            PNK
          Centre
           11%                        3.8%           3.8%             3.8%                               
 Donnellan[28]         352/2603          PNK             Centre                              4.8%                           1.0%            4.2%              0.3%                                         
 Our data                   84/402
      PNK
          Centre
            4.8%    
      5.4%              0                       0        
   

                 59/402               PCS                   -                                   3.4%                       3.4%             0                      0                                             
 Binmoeller[11]         123/327            PCS                      -                                     5.3%                      2.7%             2.4%                     0

                          Goff[12]                       32/110            PCS                      -
                                 12%
       12%
              0
                    0
PS: Pre-cut sphincterotomy; PEP: Pos-ercp pancreatitis; PCS: Pre-cut conventional sphincterotomy; PNK : Pre-cut  needle knife ．
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