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Abstract  
Background: Our aim was to predict post ERCP pancreatitis early using 

serum amylase levels measured at 3hours and 48hours. Pancreatitis is one of 

the major complications after ERCP. Early identification of pancreatitis is 

essential. Materials and Methods: This study included 75 patients from 

Madurai Medical College during the study period of one year. Patients without 

evidence of pancreatitis before ERCP who had normal amylase levels and 

imaging were included in our study. Patients with history of acute and chronic 

pancreatitis were excluded. Serum amylase levels were measured 3hrs and 

48hrs after ERCP. The reference range for the serum amylase was up to 80 

IU/L. Results: In our study the incidence of early hyperamylasemia was 

38.2% and PEP was 3.9%. Mean serum amylase in non-PEP group at 3hr and 

48hr were 86.3±71.2, 70.41 ±71 and in PEP group at 3hr and 48 hours were 

61.66±31.07, 209±123. Pain abdomen after 24hours and progressive increase 

in amylase levels more than two to three times the upper limit of normal at 

48hours was statistically significant (p value < 0.05) with development of 

pancreatitis. Conclusion: Transient elevation of amylase levels occurs after 

ERCP but it does not predict Post ERCP Pancreatitis. Early normal serum 

amylase level after ERCP do not rule out the possibility of PEP. Serial 

Measurement of amylase values were needed for early prediction of post-

ERCP pancreatitis. Patients with progressive rise in amylase levels and pain 

abdomen 24 hours after procedure needs close monitoring. 

 
 

 

INTRODUCTION 
 

ERCP has been widely used in treatment of biliary 

and pancreatic diseases.[1] Pancreatitis is one of the 

major complications after ERCP.[2–7] Its incidence 

varies from 5% to 10%.[8–11] The mechanisms of 

Post-ERCP pancreatitis (PEP) are complex and not 

fully understood. The risk factors for post ERCP 

pancreatitis are young age, normal serum bilirubin 

level, suspected SOD, history of post-ERCP 

pancreatitis, failed or difficult cannulation, balloon 

dilatation of an intact sphincter, pre-cut 

sphincterotomy, pancreatic duct injection, 

Pancreatic duct guide wire placement, pancreatic 

sphincterotomy.[12–16] Early identification of 

pancreatitis post procedure is essential. Serum 

amylase and serum lipase are used for the diagnosis 

of acute pancreatitis.[17] Asymptomatic 

hyperamylasemia occurs after 35% to 70% of 

ERCPs.[11,18,19] Serum amylase is used for the 

diagnosis of PEP. But there is still no clear standard 

amylase levels and time period which helps in the 

prediction of post ERCP pancreatitis. Post ERCP 

Pancreatitis is defined as, new or worsening 

abdominal pain, serum amylase or lipase more than 

3 times the upper limit of normal at more than 24hrs 

after ERCP and requirement of admission or 

prolongation of a planned admission.[20] 

 

MATERIALS AND METHODS 

 

This study included 75 patients from Madurai 

Medical College during the study period of one 

year. Patients without evidence of pancreatitis 

before ERCP who had normal amylase levels and 

imaging were included in our study. Patients with 

history of acute and chronic pancreatitis were 

excluded. Serum amylase levels were measured 3hrs 

and 48hrs after ERCP. The reference range for the 

serum amylase was up to 80 IU/L. Serum amylase 

was measured using CNP-G3 method. ERCP-related 

procedures were carried out using a side-viewing 

duodenoscope. All procedures were done by 

experts. All ERCP procedures were done under 

General Anaesthesia.  

Statistical Analysis 

All Statistical analysis was done by SPSS software 

version 16. The results of continuous data are 
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presented as mean, Standard deviation, Median and 

inter quartile range (IQR) and categorical data as 

percentages. Shapiro wilks normality test was used 

for testing the normality of data. Since the data 

levels were in skewed distributed, Mann–Whitney 

U-test was used for inter group comparison of 

continuous variables. Qualitative difference of 

categorical variables was assessed using chi square 

test or Fisher’s exact test. The results with p value 

<0.05 were statistically significant. Predictability of 

risk factors associated with development of 

pancreatitis was assessed by bivariate logistic 

regression. 

 

RESULTS 

 

Basic characteristics of study population 

In our study population majority of patients were 

aged between 30 years to 60 years (58.7%) and 60% 

(45 patients) were male and 40% (30 patients) were 

female. Patients underwent ERCP for common bile 

duct stones, benign biliary stricture and malignant 

biliary obstruction. Benign bile duct obstruction was 

seen in majority of patients 72% (54 patients), 

which includes Choledocholithiasis with or without 

cholangitis, and benign biliary stricture. Malignant 

biliary obstruction was seen in 28% (21 patients) 

which was shown in Figure 1.  About 11.8% (9 

patients) had associated periampullary diverticulum. 

Difficult cannulation was encountered in 28.9% (22 

patients) and inadvertent pancreatic duct cannulation 

was encountered in 14.5% (11 patients). 

Cannulation and stone extraction were feasible after 

needle knife sphincterotomy in 5.3% and balloon 

sphincteroplasty in 14.5% (11 patients). Common 

bile duct stones were retrieved in 19.7% (15 

patients).  Post-ERCP pancreatitis were encountered 

in 3.9% (3 patients) even though Hyperamylasemia 

was noted in 38.2% (29 patients). All patients who 

developed pancreatitis had pain abdomen and CT 

abdomen suggestive of pancreatitis. 2.6% developed 

mild pancreatitis and 1.3% developed severe 

pancreatitis. Basic characteristics of study 

population was shown in table 1. 

 

Table 1: Basic characteristics of study population 

Variables Frequency(n) Percent (%) 

Age group  

≤ 30 yrs. 8 10.6 

31-60 yrs. 44 58.7 

> 60 yrs. 23 30.7 

Sex   

Female 30 40 

Male 45 60 

Benign CBD obstruction 54 72 

Malignant CBD obstruction 21 28 

Periampullary diverticulum 9 11.8 

Difficult cannulation 22 28.9 

Pancreatic duct cannulation 11 14.5 

Balloon sphincteroplasty 11 14.5 

Needle knife sphincterotomy 4 5.3 

Post ERCP pancreatitis 3 3.9 

Mild pancreatitis 2 2.6 

Severe pancreatitis 1 1.3 

Hyperamylasemia  29 38.2 

 

Comparison of risk factors between PEP and non-PEP group 

In our study risk factors were compared between 2 groups PEP and non-PEP groups.  In PEP group 33.3.70% 

were younger age, 66.70% were male patients. Benign biliary obstruction was etiological event in 66.7% and 

malignant biliary obstruction seen in 33.3%. All PEP patients had difficult cannulation, 33.3% had inadvertent 

pancreatic duct cannulation, 33.3% had undergone balloon sphincteroplasty, 33.3% had undergone pre-cut 

sphincterotomy in 33.3% and   cholangiogram was done in 66.7% of PEP patients. Early hyperamylasemia at 

3hr noted in 33.3% of PEP patients and late hyperamylasemia at 48hrs was universal all post ERCP pancreatitis 

patients (100%). The comparison of risk factors between the two groups is shown in Table 2. Comparison of 

risk factors associated with post-ERCP pancreatitis and non-PEP group showed difficult cannulation and 

hyperamylasemia at 48hours showed statistically significant association with post-ERCP pancreatitis. Patients 

who developed pancreatitis had pain abdomen and CT abdomen suggestive of pancreatitis which was 

statistically significant when compared to non-PEP group. 3hr post ERCP amylase levels, other risk factors, 

Preoperative bilirubin levels had statistically no significant association with PEP. 
 

Table 2: Comparison of risk factors between PEP and Non-PEP groups 

Variables Non-PEP PEP Pvalue 

 N Percent         N       Percent  

Age      

≤ 30 yrs. 7 9.7 1 33.3  

31-60 yrs. 42 58.3 2 66.7 0.287 

> 60 yrs. 23 31.9 0   
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Distribution of amylase levels in PEP and non-PEP patients 

Out of 76 patients 3 patients developed pancreatitis. Comparing the mean amylase levels with PEP and non-PEP 

group showed the following results. The Mean serum amylase in non-PEP group at 3hr and 48hr were 

86.3±71.2, 70.41 ±71 and in PEP group at 3hr and 48 hours were 61.66±31.07, 209±123. In our study 

comparison of serum amylase levels at 3hours and 48hours with pancreatitis showed significant association with 

48hr amylase levels (p value < 0.05). 3hr serum amylase had no significant association with post-ERCP 

pancreatitis. Comparing the 3h, 48h amylase levels with both PEP and non-PEP group showed there is 

significant decrease in serum amylase at 48hrs in non-PEP group. In PEP group 48hrs mean serum amylase was 

elevated. If there is reduction in 48hrs serum amylase comparing to 3hr, it excludes the risk of PEP and patient 

can be discharged. Table 3. showed the distribution of amylase levels in PEP and non-PEP patients. 

 

Table 3: Distribution of amylase levels in PEP and non-PEP 

 

DISCUSSION 
 

Pancreatitis is the most common complication of 

ERCP.[8] The incidence of Post-ERCP pancreatitis 

ranges from 5% to 10%5,10.  Asymptomatic 

hyperamylasemia occurs after 35% to 70% of 

ERCPs.[11,18,19] Trauma during ERCP causes 

regurgitation of amylase into blood but most have 

no evidence of pancreatic injury. The mechanisms 

that lead to PEP are complex and not fully 

understood, involving a combination of chemical, 

hydrostatic, enzymatic, mechanical, and thermal 

factors.[14,21] We cannot predict which patient will 

develop pancreatitis because more number of risk 

factors whether they individually or in combination 

will causes pancreatitis. Risk factors of PEP are 

patient related and procedure related.[20] Young age, 

female gender, difficulty in bile duct cannulation, 

pancreatic sphincterotomy, papillary balloon 

dilatation, prior ERCP-induced pancreatitis, and 

sphincter of Oddi dysfunction are risk factors for 

post-ERCP pancreatitis. Risk factors which cause 

pancreatitis and transient elevation of amylase levels 

after procedure were same except the age and sex. 

Because after the trauma which occurs during 

cannulation, whether the patient develop pancreatitis 

or not will depend on host factors.[22] In a study 

done by Freeman et al., risk factors for pancreatitis 

were young age and female gender.[23] Sphincter of 

Oddi dysfunction is common in young women, 

which leads to the development of pancreatitis. 

Amylase levels elevation occurs immediately after 

procedure without pancreatitis. But patients with 

persistent elevation of amylase levels needs close 

follow up because they may progress to 

Pancreatitis.[24] In our study, ERCP was done benign 

biliary conditions like common bile duct stones and 

benign stricture of which accounted for 72% of 

cases and 28% of patients were due to malignant 

common bile duct obstruction which includes 

periampullary growth and cholangiocarcinoma. In 

study done by Ito et al also ERCP was done more in 

benign conditions similar to our study. Another 

study in which 98 patients underwent ERCP of 

which 60.2% was choledocholithiasis without 

cholangitis. Hyperamylasemia was observed in 

38.4% patients and PEP developed in 3.9%. Study 

by Ito et al showed similar incidence of post-ERCP 

pancreatitis occurred in 3.6%.  Christofordis et al 

reported that Post-ERCP pancreatitis occurred in 3.3 

% similar to our study and but hyperamylasemia in 

16.5 % compared to 38.2% in our study. Mean 

serum amylase in non-PEP group at 3hr and 48hr 

were 86.3±71.2, 70.41 ±71 and in PEP group at 3hr 

and 48 hours were 61.66±31.07, 209±123. But 

patients in PEP group 3hr hyperamylasemia were 

33.3% and 48hr hyperamylasemia was universal. 

Patients with fall in amylase levels at 48hr post 

procedure when compared to 3hr amylase had less 

likelihood of developing pancreatitis. Ito et al 

reported that fall in amylase level at 6 h after ERCP 

suggests the less likelihood of post-ERCP 

Sex      

Female 29 41.73 1 33.3  

Male 43 58.3 2 66.7  

Benign CBD obstruction 51 71.2 2 66.7 0.799 

Malignant CBD obstruction 20 28.7 1 33.3  

Periampullary diverticulum 9 12.3 0  1 

Difficult cannulation 20 26 3 100 0.022* 

Pancreatic duct cannulation 10 13 1 33.3 0.379 

Balloon sphincteroplasty 10 13 1 33.3 0.379 

Needle knife sphincterotomy 3 4.1 1 33.3 0.152 

Cholangiogram 24 33.3 2 66.7 0.274 

Pain Abdomen 0 0 3 100 0.009* 

3hours Amylase  28 38.4 1 33.3 1 

48hours Amylase 16 21.9 3 100 0.009* 

CT abdomen pancreatitis 0 0 3 100 0.009* 

 Non-PEP Post ERCP pancreatitis           p value 

 mean Median Mean Median  

3 hrs. amylase levels 86.3± 71.2 60±54 61.66± 31.07 61 0.782 

48 hrs. amylase levels 70.41± 71 50±40.7 209 ± 123 150 0.003* 
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pancreatitis. Ito et al.  reported that patients with 

amylase levels at 3hours twice the upper limit of 

normal with progressive elevation at 6hours 

developed post-ERCP pancreatitis. In our study 

young age and female sex had increased chances of 

developing post-ERCP pancreatitis which was not 

statistically significant. Preoperative diagnosis and 

bilirubin levels did not have association with PEP 

and hyperamylasemia. Difficult cannulation was 

defined if at least one of the 3 criteria was present, 

cannulation attempts lasting >5 min, 5 or more 

papilla contacts, or 2 guidewire passages into the 

pancreatic duct.[25,26]  Difficult cannulation is a risk 

factor for predicting pancreatitis or 

hyperamylasemia probably attributed to  excessive 

local trauma and subsequent tissue edema27. 

Difficult cannulation leads to edema of the ampulla 

and sphincter spasm which obstructs the pancreatic 

juice flow and leads to pancreatitis.[25] Difficult 

cannulation was noted in 100% in PEP group and 

26% in non-PEP group and it was statistically 

significant. In a study by Freeman et al., the risk of 

post-procedure pancreatitis (42%) was high in 

females with normal serum bilirubin, suspected 

SOD and difficult biliary cannulation. In our study 

difficult cannulation, young age and female sex had 

increased risk of PEP. Difficult cannulation was 

associated with PEP and hyperamylasemia in our 

study. Inadvertent Pancreatic duct cannulation was 

associated with PEP.[28] Pancreatic duct cannulation 

had increased risk of hyperamylasemia but no 

increased odds seen in PEP in our study. In study 

done by Nguyen et al., 823 ERCPs were included in 

this analysis of which 3.77% were complicated by 

PEP. The incidence of PEP was 8.4% among 

unintended PD cannulation which was statistically 

significant.[29] In our study, Cholangiogram done 

patients had increased risk of PEP and early 

hyperamylasemia. Sitaraman, Lalitha M et al study 

showed that intraoperative cholangiogram had five 

times increased risk of PEP. In this study 116 

patients included of which 9 patients developed 

pancreatitis30. In our study, Needle knife 

sphincterotomy was noted in one patient in PEP 

group. It had increased risk of PEP and late 

hyperamylasemia. In study done by Nguyen et al., 

needle knife sphincterotomy was also identified as a 

risk factor for PEP (p-value = 0.017). Balloon 

sphincteroplasty had increased risk of PEP in our 

study.[31,32] After repeated attempts of biliary 

cannulation ampullary edema occurs and 

cannulation will be further difficult. So, procedure 

can be stopped and planned later. In cases of 

cholangitis or urgent bilirary drainage, precut 

sphincterotomy can be tried and now endoscopic 

ultrasound guided rendezvous procedure can be 

tried.[31,32] Christoforidis et al, showed that at 

24hours after ERCP, patients with elevated Serum 

amylase levels more than 4–5 times the upper limit 

of normal and presence of abdomen pain developed 

pancreatitis.[22] In study done by Testoni et al two 

third of patients with elevated amylase levels more 

than 5 times the upper limit of normal at 4hours 

after ERCP developed pancreatitis. So amylase 

levels at 4hrs after ERCP predicts the development 

of PEP.[33] On the other hand, another study showed 

that pain and amylase levels at 24hours predicts 

pancreatitis than early amylase levels. Our study 

showed that pain abdomen after 24hours and 

progressive increase in amylase levels more than 

two to three times the upper limit of normal at 

48hours was statistically significant (p value < 0.05) 

with development of pancreatitis. Our study, 

however, had few limitations. First, our sample size 

is small. Second, since there were no particular time 

points for assessing serum amylase levels, and serial 

serum amylase levels were not monitored, late 

hyperamylasemia at 48hr for detecting PEP is not 

useful. Third, we had association of some risk 

factors with PEP individually and also when 

additive, but they were not statistically significant. 

Fourth, we did not compare the risk factors between 

mild and severe post ERCP pancreatitis in our study. 

In literature most studies showed the predictive role 

of early serum amylase post procedure at certain 

point of time. 

 

CONCLUSION 
 

Transient elevation of amylase levels occurs after 

ERCP but it does not predict Post ERCP 

Pancreatitis. Early normal serum amylase level after 

ERCP do not rule out the possibility of PEP. Serial 

Measurement of amylase values were needed for 

early prediction of post-ERCP pancreatitis. Patients 

with progressive rise in amylase levels and pain 

abdomen 24 hours after procedure needs close 

monitoring.      

Conflict of interest statement 

The authors report no conflicts of interest. 

 

REFERENCES 
 
1. Cohen S, Bacon BR, Berlin JA, Fleischer D, Hecht GA, 

Loehrer PJ, et al. National Institutes of Health State-of-the-

Science Conference Statement: ERCP for diagnosis and 
therapy, January 14-16, 2002. Gastrointestinal Endoscopy. 

2002 Dec;56(6):803–9.  

2. Loperfido S, Angelini G, Benedetti G, Chilovi F, Costan F, 
De Berardinis F, et al. Major early complications from 

diagnostic and therapeutic ERCP: a prospective multicenter 

study. Gastrointestinal Endoscopy. 1998 Jul;48(1):1–10.  
3. Masci E, Toti G, Mariani A, Curioni S, Lomazzi A, Dinelli 

M, et al. Complications of Diagnostic and Therapeutic Ercp: 

A Prospective Multicenter Study. American Journal of 
Gastroenterology. 2001 Feb;96(2):417–23.  

4. Kapetanos D, Kokozidis G, Kinigopoulou P, Xiarchos P, 

Antonopoulos Z, Progia E, et al. The value of serum amylase 
and elastase measurements in the prediction of post-ERCP 

acute pancreatitis. Hepatogastroenterology. 2007 

Mar;54(74):556–60.  
5. Andriulli A, Loperfido S, Napolitano G, Niro G, Valvano 

MR, Spirito F, et al. Incidence Rates of Post-ERCP 

Complications: A Systematic Survey of Prospective Studies. 
Am J Gastroenterology. 2007 Aug;102(8):1781–8.  

6. Talukdar R. Complications of ERCP. Best Practice & 

Research Clinical Gastroenterology. 2016 Oct;30(5):793–
805.  



1184 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

7. Rácz I, Rejchrt S, Hassan M. Complications of ERCP: 

Ethical Obligations and Legal Consequences. Dig Dis. 

2008;26(1):49–55.  
8. Cotton PB. ERCP is most dangerous for people who need it 

least. Gastrointestinal Endoscopy. 2001 Oct;54(4):535–6.  

9. Matsubayashi H, Fukutomi A, Kanemoto H, Maeda A, 
Matsunaga K, Uesaka K, et al. Risk of pancreatitis after 

endoscopic retrograde cholangiopancreatography and 

endoscopic biliary drainage. HPB (Oxford). 2009 
May;11(3):222–8.  

10. Kochar B, Akshintala VS, Afghani E, Elmunzer BJ, Kim KJ, 

Lennon AM, et al. Incidence, severity, and mortality of post-
ERCP pancreatitis: a systematic review by using randomized, 

controlled trials. Gastrointestinal Endoscopy. 2015 

Jan;81(1):143-149.e9.  
11. Lv ZH, Kou DQ, Guo SB. Three-hour post-ERCP amylase 

level: a useful indicator for early prediction of post-ERCP 

pancreatitis. BMC Gastroenterol. 2020 Dec;20(1):118.  
12. Vandervoort J, Soetikno RM, Tham TCK, Wong RCK, 

Ferrari AP, Montes H, et al. Risk factors for complications 

after performance of ERCP. Gastrointestinal Endoscopy. 
2002 Nov;56(5):652–6.  

13. Cheng CL, Sherman S, Watkins JL, Barnett J, Freeman M, 

Geenen J, et al. Risk Factors for Post-ERCP Pancreatitis: A 

Prospective Multicenter Study. Am J Gastroenterology. 2006 

Jan;101(1):139–47.  

14. Cotton PB, Garrow DA, Gallagher J, Romagnuolo J. Risk 
factors for complications after ERCP: a multivariate analysis 

of 11,497 procedures over 12 years. Gastrointestinal 

Endoscopy. 2009 Jul;70(1):80–8.  
15. Ding X, Zhang F, Wang Y. Risk factors for post-ERCP 

pancreatitis: A systematic review and meta-analysis. The 

Surgeon. 2015 Aug;13(4):218–29.  
16. Nakai Y, Isayama H, Sasahira N, Kogure H, Sasaki T, 

Yamamoto N, et al. Risk factors for post-ERCP pancreatitis 

in wire-guided cannulation for therapeutic biliary ERCP. 
Gastrointestinal Endoscopy. 2015 Jan;81(1):119–26.  

17. Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson 

CD, Sarr MG, et al. Classification of acute pancreatitis—
2012: revision of the Atlanta classification and definitions by 

international consensus. Gut. 2013 Jan;62(1):102–11.  

18. Thomas PR, Sengupta S. Prediction of pancreatitis following 
endoscopic retrograde cholangiopancreatography by the 4-h 

post procedure amylase level. J Gastroenterol Hepatol. 2001 

Aug;16(8):923–6.  
19. Ito K. Relationship between post-ERCP pancreatitis and the 

change of serum amylase level after the procedure. WJG. 

2007;13(28):3855.  
20. Peter B. Cotton (editor), Joseph W. Leung (editor) - Ercp_ 

The Fundamentals (2020, Wiley-Blackwell) - libgen.lc.pdf.  

21. Cotton PB, Lehman G, Vennes J, Geenen JE, Russell RCG, 
Meyers WC, et al. Endoscopic sphincterotomy complications 

and their management: an attempt at consensus. 

Gastrointestinal Endoscopy. 1991 May;37(3):383–93.  

22. Christoforidis E, Goulimaris I, Kanellos I, Tsalis K, 
Demetriades C, Betsis D. Post-ERCP Pancreatitis and 

Hyperamylasemia: Patient-Related and Operative Risk 

Factors. :7.  
23. Freeman ML, Nelson DB, Sherman S, Haber GB, Herman 

ME, Dorsher PJ, et al. Complications of Endoscopic Biliary 

Sphincterotomy. N Engl J Med. 1996 Sep 26;335(13):909–
19.  

24. Del Castillo Rangel FR, Arango Molano LA. Determinación 

de la frecuencia de hipermilasemia y pancreatitis en 
pacientes llevados a colangiopancreatografía retrógrada 

endoscópica. Rev Colomb Gastroenterol. 2017 Sep 

26;32(3):223.  
25. Ismail S, Udd M, Lindström O, Rainio M, Halttunen J, 

Kylänpää L. Criteria for difficult biliary cannulation: start to 

count. European Journal of Gastroenterology & Hepatology. 
2019 Oct;31(10):1200–5.  

26. Berry R, Han JY, Tabibian JH. Difficult biliary cannulation: 

Historical perspective, practical updates, and guide for the 
endoscopist. WJGE. 2019 Jan 16;11(1):5–21.  

27. Testoni PA, Testoni S, Giussani A. Difficult biliary 

cannulation during ERCP: How to facilitate biliary access 

and minimize the risk of post-ERCP pancreatitis. Digestive 

and Liver Disease. 2011 Aug;43(8):596–603.  

28. Arnold B, Colleypriest B, Perry R, Masterman B. PTU-30 
Inadvertent wire cannulation of the pancreatic duct at ERCP: 

a retrospective analysis of outcomes. Gut. 2021 Nov 

1;70(Suppl 4):A57.  
29. Nguyen AH, Alizadeh M, Geisinger M, Halim A, Panagos 

K, Patel P, et al. S1024 The Effect of Unintended Pancreatic 

Duct Cannulation on Post-ERCP Pancreatitis. Am J 
Gastroenterol. 2021 Oct;116(1):S486–S486.  

30. Sitaraman LM, Knotts RM, Kim J, Mahadev S, Lee DS. 

Increased Risk of Pancreatitis after Endoscopic Retrograde 
Cholangiopancreatography Following a Positive 

Intraoperative Cholangiogram: A Single-Center Experience. 

Clin Endosc. 2021 Jan 30;54(1):107–12.  
31. Cotton PB. Needleknife precut sphincterotomy: the devil is 

in the indications. Endoscopy. 1997 Nov;29(9):888.  

32. Swan MP, Alexander S, Moss A, Williams SJ, Ruppin D, 
Hope R, et al. Needle Knife Sphincterotomy Does Not 

Increase the Risk of Pancreatitis in Patients With Difficult 

Biliary Cannulation. Clinical Gastroenterology and 
Hepatology. 2013 Apr;11(4):430-436.e1.  

33. 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 May;94(5):1235–41.           

 


