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Abstract
Although both asymptomatic hyperamylasemia and pancreatitis are clinical situations associated with en-
doscopic retrograde cholangiopancreatography (ERCP), asymptomatic hyperamylasemia is a very serious 
entity while asymptomatic pancreatitis has minimal signifi cance. Risks for patients following ERCP have been 
described in various publications, but the behavior of these factors varies from one population to another. For 
this reason it has become important to study these factors in our own environment to identify which patients 
have higher probabilities of pancreatitis and/or hyperamylasemia following ERCP so that we can make clini-
cally applicable recommendations.

Materials and methods. This is a cross sectional, analytical, prospective and observational study of pa-
tients who underwent ERCP at the Hospital El Tunal. Before undergoing ERCP all patients fi led out a form 
about their most important epidemiological variables, laboratory study results and imaging study results. After 
undergoing the procedure they remained in the hospital for at least 24 hours during which time amylase levels, 
pain, and other complications were monitored and evaluated.

Results. 152 patients met the study’s inclusion requirements. All underwent ERCP because of cholestasis 
and dilation of the extrahepatic bile duct. 94 of these patients (61.8%) were women. Patients average age 
was 60.07 ± 15.9 years. The incidence of hyperamylasemia was 65.8 % (n=100), but only nine of these cases 
were accompanied by the abdominal pain typical of hyperamylasemia after the fi rst 24 hours following the 
procedure. In other words, the incidence of pancreatitis following ERCP was 5.9% (n=9) while the incidence 
of asymptomatic hyperamylasemia was 59.8% (91 patients). Four risk factors for pancreatitis were identifi ed: 
multiple attempts at biliary cannulation (OR 23.6), precut papillotomy (OR 6.0), use of contrast media in biliary 
duct radiography (OR 4.65), and placement of a biliary stent (OR 5.19).

Conclusion. Our work demonstrates that pancreatitis following ERCP is a very common complication, 
but that asymptomatic hyperamylasemia is even more common. Even though the latter does not have any 
implications for the patient, it does have implications for clinical practice. Our current recommendation for 
monitoring a patient following an ERCP is that no testing for amylases needs to be done if that patient has no 
abdominal pain since 60% of these cases will have elevated levels of amylase which could generate confu-
sion. Of the four risk factors which were identifi ed which might potentially be modifi ed, the most important is 
that the ERCP should be performed by a well trained professional.
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Even though pancreatitis and asymptomatic hyperamyla-
semia are clinical conditions which are frequently associ-
ated with endoscopic retrograde cholangiopancreatogra-
phy (ERCP), pancreatitis is serious, while asymptomatic 
hyperamylasemia has minimum clinical signifi cance. Its 
reported incidence is about 50% that of pancreatitis, but it 
has been studied much less as a result (1-3).

Pancreatitis is the most common complication caused by 
ERCP: its reported incidence ranges from 1.8% to 7.2% in 
most prospective series (1-4). Th e criteria accepted for its 
diagnosis since 1991 and include pancreatic type abdominal 
pain associated with amylase levels least 3 times their refer-
ence values. Both must occur within 24 hours of ERCP. Pain 
and symptoms need to be suffi  ciently severe to require pro-
longation of hospitalization or hospital readmission (1, 3, 5).

Even though 80% of post ERCP pancreatitis episodes 
are mild, a number of patients develop severe pancreatitis 
and require prolonged hospitalization, including admis-
sion to intensive care units, and require greater hospital 
resources (1, 5). Pancreatitis may even be fatal. Despite 
recent improvements in techniques and increased expertise 
among endoscopists, the incidence of pancreatitis has not 
decreased signifi cantly. Eff orts still aim at diminishing the 
incidence and severity of pancreatitis (1, 3, 6). 

Prospective studies of large numbers of patients using 
univariate and multivariate analysis have identifi ed several 
specifi c risk factors related to both the patient and the proce-
dure (6-9). Several factors may be responsible for the patho-
genesis of hyperamylasemia and post ERCP pancreatitis. In 
both cases factors may act independently or together. Some 
technical factors include injection of contrast medium into 
the main pancreatic duct (duct of Wirsung), especially when 
bile duct cannulation is diffi  cult, the pressure and speed with 
of injection of the dye, trauma due to the sphincterotomy 
and the type of current used (1, 3, 7). Other risk related to 
the patient include the presence and number of calculi found 
in the bile duct, female gender, age of less than 50 years, and 
previous history of pancreatitis (1, 2, 8). 

On the other hand, the percentage of patients who experi-
ence hyperamylasemia following ERCP is still not known by 
our profession. Hyperamylasemia does not necessarily mean 
pancreatitis is present because most of the time there is no 
pain. Nevertheless, because of ignorance in clinical practice 
hyperamylasemia is always considered to be pancreatitis. 
Th is not only delays proper management such as hospital 
discharge or performance of a cholecystectomy, it also over-
looks legal implications such as the possibility of lawsuits. 

Even though risk factors for pancreatitis following ERCP 
are described in various publications (1, 2, 5, 9), its behav-
ior varies from one population to another. Consequently, 
its study in our environment is important so that we can 
identify those patients with a greater probability of present-

ing post ERCP pancreatitis and/ or hyperamylasemia and 
make clinical applicable recommendations. 

GENERAL OBJECTIVES

Describe risk factors associated with pancreatitis and/ or 
asymptomatic hyperamylasemia in patients who under-
went ERCP in the Hospital El Tunal in Bogotá, Colombia. 

SPECIFIC OBJECTIVES

• Establish the incidence of asymptomatic hyperamylas-
emia in patients who received an ERCP.

• Establish the incidence of pancreatitis following ERCPs 
in the gastroenterology service at Hospital El Tunal.

• Determine if there are any diff erences in clinical mani-
festations related to the occurrence of asymptomatic 
hyperamylasemia and pancreatitis following ERCPs.

• Determine if there are any diff erences in the patients’ 
characteristics (age, sex, etc.) and the occurrence of 
hyperamylasemia and pancreatitis following ERCPs. 

• Establish if there is any relation between procedural 
techniques and the occurrence of hyperamylasemia 
and pancreatitis following ERCPs.

MATERIALS AND METHODS

Type of study

Prospective, observational and analytical cross section study.

Population and sample

Th e sample population was made up of adult patients who 
had been undergone ERCPs in the Gastroenterology Unit 
of the Hospital El Tunal in Bogota between January 2009 
and August 2011. 

Inclusion criteria

• Patients over 18 years old
• Patients with cholestasis and dilated extra hepatic bile ducts 
• Patients with a high risk of choledocholithiasis.
• Patients with choledocholithiasis diagnosed through 

endoscopic ultrasound or magnetic resonance imaging.

Exclusion criteria

• Patients with decompensated cardiopulmonary disease
• Patients with coagulopathies
• Patients with acute pancreatitis prior to ERCP
• Patients with bile duct lesions.
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• Patients with a low or intermediate risk of choledocho-
lithiasis. 

Data collection technique

The primary source of data collection was direct 
patient observation while patients’ clinical charts 

were used as secondary sources. The primary inves-
tigator was responsible for completion of Data 
Collection Forms using these sources. Table 1 shows 
the used variables.

Each patient selected signed a consent form in order to 
participate in the study. Patients underwent ERCPs, were 
interviewed, and had Data Collection Forms fi lled out. 

Table 1. Defi nition of variables used.

Variable Description Nature Measuring 
scale

Coding

Age Years elapsed from birth Quantitative Intervals ###
Sex Sex: male or female Qualitative Nominal, 

dichotomous
1= Male
0= Female

Pancreatitis Did patient have pancreatitis following ERCP? Qualitative Nominal, 
dichotomous

1= yes
0= No

Indication Medical reason for performance of ERCP Qualitative Nominal 1= Abdominal pain
2= Cholestatic jaundice
3= Cholelithiasis with possible 
choledocholithiasis
4= Residual choledocholithiasis
5= Acute biliary pancreatitis
6= Chronic pancreatitis 
7= Cholangitis
8= Pruritus
9= Biliary cancer
10=Biliary fi stula
11= Pancreatic cancer

Pain Did patient feel abdominal pain or not (colic type) prior to 
ERCP? 

Qualitative Nominal, 
dichotomous

1= yes
0= No

Jaundice Refers to whether the patient presented jaundice previous to 
the ERCP. 

Qualitative Nominal, 
dichotomous

1= Yes
0= No

Fever Refers to whether the patient had fever or not previous to the 
ERCP. 

Qualitative Nominal, 
dichotomous

1= Yes
0= No

Background Did patient have prior history of pancreatitis? Qualitative Nominal, 
dichotomous

1= Yes
0= No

Direct bilirubin Measurement of direct bilirubin levels prior to ERCP. Anything 
above 0.3 mg/dl is considered abnormal.

Quantitative Intervals ##

Total bilirubin Measurement of total bilirubin levels prior to ERCP. Anything 
above 1 mg/dl is considered abnormal.

Quantitative Intervals ##

Alkaline 
phosphatase

Measurement of alkaline phosphatase levels prior to ERCP. 
Anything above 105 UI/L is considered abnormal.

Quantitative Intervals ##

Alanine 
aminotransferase

Measurement of alanine aminotransferase levels prior to ERCP. 
Anything above 20 mg/dl in women and 30mg/dl in men is 
considered abnormal.

Quantitative Intervals ##

Aspartate 
aminotransferase

Measurement of aspartate aminotransferase levels prior to 
ERCP. Anything above 20 mg/dl in women and 30 mg/dl in men 
is considered abnormal. 

Quantitative Intervals ##

Previous amylase Measurement of amylase levels prior to ERCP. Anything above 
100 UI/ml is considered abnormal.

Qualitative Nominal 1= Yes
0= No

Amylase after 24 
hours 

Measurement of amylase levels 24 hours after ERCP. Anything 
above 100UI/ml is considered abnormal.

Quantitative Intervals ##

Ultrasound Dx Diagnosis following liver and bile duct ultrasound Qualitative Nominal 1= normal
2= no vesicle
3=cholelithiasis
4= intrahepatic stones
5= choledocholithiasis
6= dilated extrahepatic bile duct without stones



Rev Col Gastroenterol / 27 (1) 201210 Original articles

Table 1. Defi nition of variables used. (Continued)

Variable Description Nature Measuring 
scale

Coding

Vesicle Did patient have a vesicle according to the ultrasound? Qualitative Nominal 1= Yes
0= No

Papilla State of papilla immediately prior to ERCP Qualitative Nominal 1= Normal
2= Peridiverticular
3= Type 1 fi stula
4= Type 2 fi stula
5= Prior papillotomy
6= Infl amed papilla
7= Papilla with pus
8= Nipple papilla

Cannulation 
attempts

Number of cannulation attempts during ERCP Quantitative Ratio ##

Precut Were precut techniques used during ERCP? Qualitative Nominal 1= Yes
0= No

Choledocal 
diameter

Measurement of the common bile duct in mm. Quantitative Intervals ###

Intrahepatic bile 
duct

State of intrahepatic bile duct during ERCP Qualitative Nominal 1= Normal
2= Dilated
3= Stenosis

Extrahepatic bile 
duct

State of the extrahepatic bile duct during ERCP Qualitative Nominal 1= Normal
2= Dilated
3= Stenosis

Calculus Number of calculi found during ERCP Quantitative Ratio ###
Size Size of calculi expressed in mm. Quantitative Intervals ###
Sphincterotomy Was a sphincterotomy performed during ERCP? Qualitative Nominal 0= No

1= Small
2= Medium
3= Large

Pancreatic duct 
opacifi cation

Was pancreas opacifi ed during ERCP? Qualitative Nominal 1= Yes
0= No

ERCP Dx Diagnosis resulting from ERCP Qualitative Nominal 1= Normal
2= Failed
3= Cholecholithiasis with a dilated bile duct
4= Cholecholithiasis with normal bile duct
5= Intrahepatic stones
6= Dilated intrahepatic bile duct
7= Dilated extrahepatic bile duct with no stones
8= Cholangiocarcinoma
9= Type I Klatskin Tumor
10= Type II Klatskin Tumor
11= Type III Klatskin Tumor
12= Chronic pancreatitis
13= Pancreatic cancer
14= Mirizzi syndrome
15= Benign stenosis
16= Pancreatic cyst
17= Ampulloma

Basket Was a retrieval basket used during ERCP? Qualitative Nominal 1=Yes
0= No

Balloon Was a balloon used during the ERCP? Qualitative Nominal 1=Yes
0= No

Calculi extracted Number of calculi extracted during ERCP. Quantitative Ratio ##
Complications Refers to any complications due to ERCP Qualitative Nominal 0= No

1= Hemorrhage
2= Perforation
3= Pancreatitis
4= Cholangitis
5= Cardiac arrest/ death
6= Trapped basket

Stent Was a stent placed during ERCP? Qualitative Nominal 1= Yes
0= No
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Forms registered epidemiological variables as well as vari-
ables related to the examination. 

All patients underwent ERCPs in radiology room under 
sedation administered by an anesthesiologist. One to two 
2 mg/kg propofol boluses were administered in addition 
to continuous infusion of 4-6 mg/kg/h. Heart rate and fre-
quency, oxygen saturation and arterial tension were moni-
tored during the procedure. Olympus 150 series diagnostic 
and therapeutic duodenoscopes were used. Specifi c tech-
niques used during ERCP included cannulation of Vater’s 
Papilla, sphincterotomy, dilation, and stent insertion (5-9). 

Following ERCPs patients were taken to a recovery room 
where they were constantly monitored. All patients were hos-
pitalized for 24 hours aft er the procedure as part of the study’s 
protocol. 24 hours aft er ERCPs amylase levels were checked 
and whether or not patients had it acute post procedure pan-
creatitis was determined. Th is diagnosis was established when 
pancreatic type abdominal pain (epigastric pain radiating to 
the back) was present and accompanied by an amylase level 3 
times or more the normal limit. Th e diagnosis was not estab-
lished if the patient was suff ering colic type pain or pain in the 
right hypochondrium which suggests the persistence of stones.

Once the data collection was completed data was entered 
into the computer data base which was then reviewed and 
debugged in order to identify and correct any inconsisten-
cies between the database and the clinical charts. 

ANALYSIS PLAN

Descriptive statistics 

Initial descriptive statistical analysis of variables included 
measurement of central tendencies and dispersions. 
Quantitative variables were then described with averages 
and standard deviations and qualitative variables with 
absolute frequencies and percentages. Th e incidences of 
asymptomatic hyperamylasemia and post ERCP pancreati-
tis were calculated through this analysis. 

Bivariate analysis 

Bivariate analysis was used to identify diff erences between 
the average amylase levels of the group with asymptomatic 
hyperamylasemia and the group with pancreatitis. Chi 
squared analysis was used to evaluate whether there were 
relations between patient factors such as technique and 
occurrence of pancreatitis following ERCP. 

Ethical considerations

Th is study’s protocol was elaborated using all the recom-
mendations for human research contained in the Helsinki 

Declaration and Resolution 8430 of 1993 of the Colombian 
Ministry of Health. According to that resolution this 
research is considered to be a risk free investigation because 
there was no intervention or intentional modifi cation of 
the variables under observation among the participants. 

Among the most highly regarded ethical principles taken 
into account were confi dentiality and safeguarding of pro-
fessional secrecy. 

Informed consent forms were signed for conducting 
ERCPs in all cases included in the study. Consent was pre-
ceded by a complete and clear explanation of the research 
objectives, and possible risks and benefi ts of the study.

RESULTS

A total of 152 patients who were suitable for ERCP because 
they presented cholestasis and dilation of the extra hepatic 
bile duct met the inclusion criteria. 

61.8% of the patients were women (n=94). Th e average 
age was 60.07 ± 15.9 years old. 

The incidence of hyperamylasemia in the study popu-
lation was 6.8% (n=100), but only 9 of these cases had 
typical abdominal pain more than 24 hours after the 
exam hence incidence pancreatitis following ERCP in 
this study was 5.9% (n=9). 59.8% (91) of the patients 
had hyperamylasemia with no abdominal pain (asymp-
tomatic). 

Demographic characteristics

Even though the average age was greater among the 
patients with pancreatitis, there were no signifi cant diff er-
ences among the groups of patients. Th e three groups had 
a greater percentage of female patients without any impor-
tant diff erences (table 2). 

T able 2. Demographic characteristics of patients without complications, 
patients with asymptomatic hyperamylasemia and patients with 
pancreatitis.

Asymptomatic 
Hyperamylasemia 

n=91

Pancreatitis
n=9

Normal
n=52

Value 
of p

Age
Average 
± 
standard 
deviation 
(SD)
Range

 58.57 ± 15.42

16 - 92

69 ± 15.05

35 - 82

61.15 ± 16.7

19 - 92

0.145

Sex
Male
Female

36 (39.6%)
55 (60.4%)

3 (33.3%)
6 (66.7%)

19 (36.5%)
33 (63.5%)

0.895
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Figure 1. Symptoms for patients without complications, patients with 
asymptomatic hyperamylasemia and patients with pancreatitis.

All of the patients with pancreatitis and more than 90% 
of those who ended with asymptomatic hyperamylasemia 
had colicky abdominal pain prior to ERCP. Jaundice prior 
to ERCP was present in a slightly greater percentage of 

Clinical characteristics 

Cholelithiasis with suspected choledocholithiasis was the 
most frequently observed indication in all groups, although 
the percentage among patients with pancreatitis (66.7%) 

was much higher than that among patients with asymptom-
atic hyperamylasemia (30.8%). Cholestatic jaundice and 
residual choledocholithiasis occupied second place. None 
of the observed diff erences were statistically signifi cant (p> 
0, 05) (Table 3, Figure 1). 

 
Table 3. Clinical characteristics prior to ERCPs for patients without complications, patients with asymptomatic hyperamylasemia and patients with 
pancreatitis.

Asymptomatic 
Hyperamylasemia n=91

Pancreatitis
n=9

Normal
n=52

Value of p

Indication
Abdominal pain
Cholestatic jaundice
Cholelithiasis with suspected Cholecholithiasis 
Residual cholecholithiasis
Cholangitis
Pruritus
Biliary cancer
Biliary fi stula
Pancreatic cancer

9 (9.9%)
25 (27.5%)
28 (30.8%)
16 (17.6%)

1 (1.1%)

4 (4.4%)
0

3 (3.3%)

0
1 (11.1%)
6 (66.7%)
1 (11.1%)
1 (11.1%)

0
0
0

3 (5.8%)
12 (23.1%)
18 (34.6%)
10 (19.2%)

5 (9.6%)

0
1 (1.9%)
1 (1.9%)

0,344

Pain 89 (97.8%) 9 (100%) 48 (92.3%) 0.242
Jaundice 61 (67%) 5 (55.6%) 33 (63.5%) 0.386
Fever 1 (1.1%) 2 (22.2%) 5 (9.6%) 0.073

cases with asymptomatic hyperamylasemia while fever was 
present in a greater number of cases with pancreatitis. No 
statistically signifi cant diff erences regarding the behavior of 
these manifestations were found in either group (table 3). 

Clinical characteristics

Patients with pancreatitis had higher average levels of 
alanine aminotransferase and aspartate aminotransferase 
(Table 4) than did other patients. On the other hand, the 
patients with asymptomatic hyperamylasemia showed 
higher average levels of alkaline phosphatase. Patients with 
neither entity showed higher average levels of total and 
direct bilirubin. No statistically signifi cant diff erences were 
observed in any of these cases (p>0.05) (Table 4).

Th ere were no important diff erences in percentages of 
patients with abnormal direct and total bilirubin among the 
3 groups (p=0.968): Abnormal direct bilirubin was found 
in 76.9% of patients with hyperamylasemia, 77.8% and of 
those with pancreatitis, and 78.8% of those without any 
complications. Abnormal total bilirubin was found in 72.5% 
of patients with hyperamylasemia, 77.7% of those with pan-
creatitis and 73.1% of those without complications. 

Transminase levels were abnormal in more than 60% of all 
patients. Although the percentage was slightly higher among 
those with pancreatitis, it was not statistically signifi cant. 
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ULTRASOUND FINDINGS 

Among the patients with asymptomatic hyperamyla-
semia 37.5% had cholelithiasis while 25% had dilated 
extra hepatic bile ducts without stones. One third of the 
patients with pancreatitis (33.3%) had choledocholithia-

Table 4. Paraclinical characteristics prior to ERCP in patients without complications, patients with asymptomatic hyperamylasemia and patients with 
pancreatitis.

Asymptomatic 
hyperamylasemia

n=91

Pancreatitis
n=9

Normal
n=52

Value of p

Direct bilirubin
Average ± SD
Range

3.62 ± 4,64
0 -19

3.77 ± 7,52
0 -23

4.26 ± 5.04
0 – 18

0.775

Total bilirubin
Average ± SD
Range

5.03 ± 5,55
0 – 22

5.11 ± 7.8
0 - 25

5.87 ± 6.29
0 – 26

0.728

Alkaline phosphatase
Average ± SD
Range

401.77 ± 377.25
53 – 1943

350.66 ± 302.8
82 - 1030

366.95 ± 358.67
54 – 1574

0.837

ALT
Average ± SD
Range

178.41 ± 178.19
14 – 853

214.44 ± 250.7
15 - 839

177.93 ± 260.94
15 – 1223

0.891

AST
Average ± SD
Range

154.51 ± 157.94 
17 – 741

198.55 ± 239.3
20 - 756

137.31 ± 188.43
9 – 1044

0.623

Posterior amylase
Average ± SD
Range

264.96 ± 222.36
102 – 1351

1127.66 ± 533.17
321 - 1965

66.46 ± 22.28
13 – 100

0.000

sis and another third had normal sonograms. Among the 
patients without complications, the most frequent ultra-
sound fi ndings were dilation of the extrahepatic bile duct 
without stones (38.5%) and cholelithiasis (30.8%). None 
of the observed diff erences were statistically signifi cant 
(p=0.080) (Table 5).

Table 5. Ultrasound characteristics prior to ERCPs in patients with no complications, patients with asymptomatic hyperamylasemia and patients 
with pancreatitis. 
 

Asymptomatic 
Hyperamylasemia 

n=91

Pancreatitis
n=9

Normal
n=52

Value of p

Ultrasound diagnosis
Normal
No vesicle
Cholelithiasis
Intrahepatic lithiasis
Choledocholithiasis 
Dilated extrahepatic bile duct without stones 

13 (14.8%)
13 (14.8%)
33 (37.5%)

1 (1.1%)
6 (6.8%)
22 (25%)

3 (33.3%)
0

2 (22.2%)
0

3 (33.3%)
1 (11.1%)

5 (9.6%)
8 (15.4%)

16 (30.8%)
0

3 (5.8%)
20 (38.5%)

0.080

Vesicle 84 (92.3%) 8 (88.9%) 48 (92.3%) 0.934

ENDOSCOPIC FINDINGS

During ERCPs patients with pancreatitis had larger choledocal 
diameters than did those with only asymptomatic hyperamy-

lasemia. Th ose with neither entity showed no signifi cant diff er-
ences. Even though the majority of patients in all three groups 
of patients had normal intrahepatic bile ducts, the most fre-
quently observed alteration in all cases was dilation (Table 6). 
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Table 6. ERCP Findings among patients with no complications, patients with asymptomatic hyperamylasemia and patients with pancreatitis.

Asymptomatic 
hyperamylasemia

n=91

Pancreatitis
n=9

Normal
n=52

Value de p

Choledocal diameter
Average ± SD
Range

12.01 ± 5.76
3 – 30

15.11 ± 7.5
5 - 25

12.18 ± 5.25
0 - 30

0.302

Intrahepatic bile duct
Normal
Dilated
Stenosis
No data

66 (72.5%)
16 (17.6%)

1 (1.1%)
8 (8.8%)

6 (66.7%)
2 (22.2%)
1 (11.1%)

0

34 (65.4%)
12 (23.1%)

1 (1.9%)
5 (9.6%)

0.336

Calculi
0
1
2
3
4
5
6
10
No data

41 (45.1%)
22 (24.2%)
10 (11%)
8 (8.8%)
5 (5.5%)
1 (1.1%)
1 (1.1%)
1 (1.1%)
2 (2.2%)

5 (55.6%)
0

2 (22.2%)
2 (22.2%)

0
0
0
0
0

23 (44.2%)
13 (25%)
8 (15.5%)
2 (3.8%)
3 (5.8%)
1 (1.9%)

0
0

2 (3.8%)

0.829

Size of calculi
Average ± SD
Range

 
6.07 ± 7.12

0 – 30
7.66 ± 11.37

0 – 30
6.81 ± 7.25

0 - 30
0.755

Pancreatic Opacity 36 (39.6%) 6 (66.7%) 7 (13.5%) 0.000
Papillae

Normal
Peridiverticular
Type 1 fi stula
Type 2 fi stula
Prior papillotomy
Infl amed papilla
Nipple papilla

63 (69.2%)
8 (8.8%)
4 (4.4%)
2 (2.2%)
7 (7.7%)
3 (3.3%)
4 (4.4%)

5 (55.6%)
2 (22.2%)

0
0

1 (11.1%)
1 (11.1%)

0

40 (76.9%)
5 (9.6%)

0
0

2 (3.8%)
4 (7.7%)
1 (1.9%)

0.755

ERCP diagnosis
Normal
Failed
Cholecholithiasis with dilated bile duct
Cholecholithiasis with normal bile duct
Intrahepatic stones
Dilated intrahepatic bile duct
Dilated extrahepatic bile duct without stones
Cholangiocarcinoma
Type I Klatskin Tumor
Type II Klatskin Tumor
Type III Klatskin Tumor
Type IV Klatskin Tumor
Chronic pancreatitis
Pancreatic cancer
Mirizzi syndrome
Benign stenosis
Pancreatic cyst
Ampullary cancer

14 (15.4%)
2 (2.2%)

39 (42.9%)

8 (8.8%)

14 (15.4%)
4 (4.4%)
2 (2.2%)

0
0

2 (2.2%)
3 (3.3%)
2 (2.2%)
1 (1.1%)
1 (1.1%)
1 (1.1%)

2 (22.2%)
0

4 (44.4%)

0

1 (11.1%)
0

1 (11.1%)
0
0

0
1 (11.1%)

0
0
0
0

7 (13.5%)
0

24 (46.2%)

4 (7.7%)

9 (17.3%)
2 (3.8%)
1 (1.9%)
2 (3.8%)
1 (1.9%)

0
0
0

1 (1.9%)
0

2 (3.8%)

0.900
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Th e papilla was normal in 69.2% of the patients with 
pancreatitis, in 55.6% of the patients with hyperamylas-
emia and in 76.9% of the normal patients. Peridiverticular 
papillae were the most frequently observed alterations in 
all three groups (Table 6). 

Th ere were no diff erences in patient distributions in the 
three groups according to the number of calculi found. 
Th e calculi found also had similar average sizes in the three 
cases (Table 6). In contrast, pancreatic duct opacifi cation 
was used signifi cantly more frequently among patients with 
pancreatitis (Figure 2). 

Figure 2. Pancreatic opacity among patients with no complications, 
patients with asymptomatic hyperamylasemia and patients with 
pancreatitis. 

Th e most frequent diagnoses resulting from ERCPs 
were choledocholithiasis with dilated bile ducts and 
dilated extrahepatic bile ducts without stones. 42.9% the 
of patients with hyperamylasemia had choledocholithiasis 
with dilated bile ducts while 46.2% of the patients without 
complications had choledocholithiasis with dilated bile 
ducts. 15.4% of the patients with hyperamylasemia had 
dilated extrahepatic bile ducts without stones while 13.5% 
of the patients without complications had dilated extrahe-
patic bile ducts without stones. Th e percentages of patients 
with pancreatitis, Type 1 Klatskin Tumors and pancreatic 
cancer were 11.1% in each case. ERCP was considered to 
have failed for only 2 of the patients the patients without 
pancreatitis or hyperamylasemia. Th ere were 25 patients 
with normal ERCPs most of whom were patients with 
asymptomatic hyperamylasemia (Table 6).

With regard to the interventions made during ERCP 
between patients who presented with asymptomatic hyper-
amylasemia and the normal group, there was a signifi cantly 
higher percentage of cases who performed fewer than 5 
att empts at cannulation (97.8% and 98.1% respectively) 
compared with those who presented with acute pancreati-
tis (66.7%) (p = 0.000) (fi gure 3).

Th e percentage of patients who had a stent inserted was 
also signifi cantly higher among the group with pancreatitis. 
A signifi cantly higher proportion of patients who under-

went papilla precuts later developed pancreatitis than did 
other patients who were stented (33.8 vs. 8.8%) (p<0.05) 
(Table 7, Figure 4).

Figure 3. Cannulation att empts among patients with no complications, 
patients with asymptomatic hyperamylasemia and patients with 
pancreatitis.

 Table 7. Interventions performed during ERCPs among patients with 
no complications, patients with asymptomatic hyperamylasemia and 
patients with pancreatitis. 

Asymptomatic 
hyperamylasemia

n=91

Pancreatitis
n=9

Normal
n=52

Value 
of p

Cannulation 
attempts
0
1
2
3
4
5
6

3 (3.3%)
42 (46.7%)
30 (33.3%)

7 (7.8%)
6 (6.7%)
2 (2.2%)

0

0
2 (22.2%)
3 (33.3%)
1 (11.1%)

0
2 (22.2%)
1 (11.1%)

0
25 (48.1%)
20 (38.5%)

5 (9.6%)
1 (1.9%)
1 (1.9%)

0

0.001

Precut 8 (8.8%) 3 (33.3%) 3 (5.8%) 0.031
Sphincterotomy
No
Small
Medium
Large
No data

34 (37.4%)
9 (9.9%)

37 (40.7%)
10 (10.9%)

1 (1.1%)

6 (66.7%)
1 (11.1%)
2 (22.2%)

0

11 (21.1%)
12 (23.1%)
22 (42.3%)
7 (13.5%)

0.051

Basket 50 (54.9%) 3 (33.3%) 28 (53.8%) 0.475
Balloon 3 (3.3%) 0 0 0.354
Calculi 
removed
0
1
2
3
4
No data

45 (49.5%)
26 (28.6%)
14 (15.3%)

3 (3.3%)
1 (1.1%)
2 (2.2%)

7 (77.8%)
1 (11.1%)
1 (11.1%)

0
0
0

28 (53.8%)
11 (21.2%)
8 (15.4%)
1 (1.9%)
3 (5.8%)
1 (1.9%)

0.616

Stent 10 (11.1%) 4 (44.4%) 9 (17.3%) 0.026

Hyperamylasemia

70
60

50

40

30

20

10

0

Pancreatitis
Normal

Hyperamylasemia

50
45
40
35
30
25
20
15
10
5
0

0
1
2
3
4
5
6

Pancreatitis Normal
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Figure 4. Precuts performed among patients with no complications, 
patients with asymptomatic hyperamylasemia and patients with 
pancreatitis. 

OTHER COMPLICATIONS RESULTING FROM ERCPS

In total, among all patients studied there were two cases of 
hemorrhaging (1.3%), two cases of cholangitis (1.3%) and 
1 case of a trapped retrieval basket (0.6%). Th ere were no 
cases of perforations or deaths resulting from the proce-
dure (Table 8). 

Table 8. Other complications resulting from ERCPs among patients 
with no complications, patients with asymptomatic hyperamylasemia 
and patients with pancreatitis. 

Asymptomatic 
hyperamylasemia

n=91

Pancreatitis
n=9

Normal
n=52

Value 
of p

Complications
None
Hemorrhaging
Perforation
Cholangitis
Cardiac arrest/ 
death
Trapped basket

88 (96.7%)
0

2 (2.2%)

1 (1.1%)

1 (11.1%)
0

0

0

50 (96.2%)
2 (3.8%)

0
0

0.000

RISK ESTIMATES

Using the fi ndings described above, Odds Ratios (ORs) 
were calculated for variables that showed some statistical 
association with the appearance of pancreatitis. 

Of the six patients who had had 5 or more cannulation 
att empts 50% developed pancreatitis. According to the OR 
calculated for this variable, patients with 5 or more can-
nulation att empts had 23.16 time the risk of developing 
pancreatitis than did those patients who had undergone 
fewer cannulation att empts. Th is is a statistically signifi cant 
association according to its 95% confi dence interval (CI): 
OR = 23.16, 95% CI= 3.84 to 139.71 (Table 9).

Patients upon whom the precut technique was used also 
had a risk of developing pancreatitis six times greater than 

did those patients who did not undergo this procedure. 
Th is association was also statistically signifi cant according 
to its confi dence interval: OR=6, 95% CI= 1.31 to 27.33 
(Table 10).

Table 9. Risk estimate of pancreatitis in relation to cannulation att empts.

Pancreatitis
Yes No Total

Cannulation attempts > 5 Yes 3 3 6
No 6 139 145

Total 9 142 151

Table 10. Risk estimate of pancreatitis in relation to precuts. 

Pancreatitis
Yes No Total

Precut Yes 3 11 14
No 6 132 138

Total 9 143 152

On the other hand, patients with pancreatic duct opacifi -
cation had 4.65 times higher risk of developing pancreatitis 
than did those without opacifi cation. Th e 95% confi dence 
interval for this factor was also statistically signifi cant: OR= 
4.65, 95% CI = 1.11 to 19.46 (Table 11).

Table 11. Risk estimate for pancreatitis in relation to pancreatic duct 
opacifi cation. 

Pancreatitis
Yes No Total

Pancreatic duct 
opacifi cation

Yes 6 43 49
No 3 100 103

Total 9 143 152

17.4% of the patients who received stents developed pan-
creatitis whereas only 3.9% of those who were not stented 
developed pancreatitis. Patients with stents had a 5.19 time 
greater risk of developing this complication than did patients 
who were not stented. Th is association is statistically signifi -
cant: OR= 5.19, 95% CI=1.27 to 21.01 (Table 12).

Table 12. Risk estimate for pancreatitis in relation to stent placement. 

Pancreatitis
Yes No Total

Stent Yes 4 19 23
No 5 123 128

Total 9 142 151

Hyperamylasemia

35
30

25

20

15

10

5

0

Pancreatitis
Normal
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DISCUSSION 

Even in expert hands ERCPs are high risk procedures with 
a complication rate that varies between 5% and 10% in 
selected series and a mortality rate as high as 1% (1, 3, 5, 
10). Acute pancreatitis, with an incidence varying between 
1.8% and 7.2%, continues to be the most common and 
feared complication (1, 3, 11) Asymptomatic hyperamyla-
semia secondary to ERCP is much more frequent but for-
tunately has no risk for the patient. Th ese two post ERCP 
clinical situations have great relevance to our daily practice: 
pancreatitis because of associated morbidity and mortal-
ity, and hyperamylasemia because of ignorance in our fi eld 
about its frequency. Th is ignorance has led some physicians 
to mistakenly treat it is as pancreatitis. For these reasons, 
research is needed to establish risk factors associated with 
occurrence of pancreatitis and/or hyperamylasemia. 

In this study, pancreatitis following ERCPs developed in 
9 out of 152 patients (5.9%) while 91 out of 152 patients 
(59.8 %) developed asymptomatic hyperamylasemia. 
While the incidence found for pancreatitis is within the 
range described in the literature (1, 7, 8, 11), we found 
the incidence of hyperamylasemia to be much higher than 
those reported in studies such as that by Christoforidis et 
al. which reported an incidence of only 16.5% (1). While 
this has no relevance for patients with hyperamylasemia, 
it is important for clinical practice since, according to our 
study, almost 60% of the patients who underwent ERCPs 
will present hyperamylasemia without developing pan-
creatitis. Th is means that it is not necessary to keep them 
hospitalized, prohibit oral ingestion or to delay other treat-
ments, such as performance of cholecystectomies, on these 
patients. 

Even though some studies (1, 3, 12) have shown that 
women have higher risks for developing pancreatitis, these 
studies have not taken the clinical context or the technical 
diffi  culty of ERCP into account. Other studies have not 
found female sex to be an independent risk factor for devel-
opment of following ERCP (2, 7, 13). Th e mechanism 
implied by this association remains speculative but might 
be greater frequency of dysfunctional sphincters of Oddi as 
shown by Freeman et al (2) Our research found a statisti-
cally insignifi cantly greater incidence of pancreatitis among 
female patients of p=0.895. Th is agrees with the above cited 
(1, 2, 7, 11, 15). We found no statistically signifi cant diff er-
ences in incidence of pancreatitis and/ or hyperamylasemia 
related to patients’ ages. Although the traditional belief is 
that young people are at higher risk for this complication 
(1, 3, 16),  most of the patients we receive in our ERCP 
center are older than 60 years of age. In addition patients 
are carefully selected for diagnostic ERCPs. Th ese two fac-

tors may explain why age did not appear to be a risk factor 
in our study. 

Of the clinical and paraclinical characteristics of 
patients prior to performance of ERCPs, cholelithiasis 
with suspected cholecholithiasis, accounting for 34.2% of 
the procedures, was the main reason the procedure was 
requested. Colicky abdominal pain prior to the procedure 
was present in 96% present of all cases while jaundice was 
present in 65% of all cases without any statistically signifi -
cant diff erences among the 3 groups. Th e percentages of 
patients with elevated total and direct bilirubin in each of 
the three groups were very similar, p= 0.968. Th e absence 
of statistically signifi cant diff erences contrasts with the 
diff erences reported in the literature (2, 11, 16-18). Th ose 
reports show that a low bilirubin level prior to the pro-
cedure is an independent risk factor for development of 
pancreatitis following ERCP. Th is may be due to its asso-
ciation with the presence of normal choledocal diameters 
(11, 16-19). However, it is important to highlight that in 
our study most of the patients who underwent ERCPs 
had dilated bile ducts which was a requirement for under-
going the procedure. 

Technical variables are probably the most important fac-
tors in performance of an ERCP for avoiding consequent 
pancreatitis. Th is is why training is fundamental for the per-
son who performs the procedure. Greater expertise results 
in fewer cannulation att empts, the bile duct rather than the 
pancreatic duct is opacifi ed, and precut techniques are used 
less oft en (3, 20). Diffi  cult cannulation is defi ned as those 
that require fi ve or more att empts in order to gain access 
to the bile duct. Th is occurred in 6 patients, 50% of whom 
also developed pancreatitis. According to the risk estimate 
calculated for this variable, these patients had 23.1 times 
the risk of developing pancreatitis, a statistically signifi cant 
association: OR= 23.16, 95% CI = 3.84 to 139.7. Th is is 
similar to reports in the literature (1, 3, 20) which demon-
strate that the rate of pancreatitis increases with multiple 
cannulation att empts (1-3, 29). Th is may be caused by 
excessive local trauma and consequent edema that alters 
pancreatic draining (1, 13, 21). To control this factor, the 
training of the person performing the cannulation should 
be taken into account since the more procedures the gas-
troenterologist performs the bett er he or she will perform. 
Cannulation of the papilla by an experienced physician will 
likely require fewer att empts than when it is performed by 
an individual in training. ERCPs must be performed by a 
gastroenterologist who has been formally trained in this 
procedure in college. Doctors who take short courses and 
have no basic endoscopic dexterity should not jump in and 
perform ERCPs which is to have a high level of complexity 
in gastroenterology. 
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Use of precuts was required in 14 patients (9.21%). 
Although no perforations occurred, three of these patients 
developed pancreatitis (21.43%). Th ere was a signifi cantly 
greater proportion of these patients among those who 
developed pancreatitis following ERCPs: p<0.05. Th e 
risk estimate was 6 times greater for pancreatitis follow-
ing ERCP with a statistically signifi cant association: OR 
= 6, 95%CI = 1.31 to 27.3. Th is fi nding is related to that 
presented by other authors who report that precuts are a 
risk factor in univariate analyses. Unlike this report, those 
reports do not report precut technique as an independent 
risk factor (1-3, 17, 19). Nevertheless, we found no factors 
in our series that could explain this result. Th e probable 
mechanism whereby pancreatitis develops in this clinical 
scenario is temporary obstruction of the pancreatic duct 
caused by direct thermal damage (3, 9, 22), but the precut 
itself is probably not a factor in development of pancreati-
tis. Since we use precuts as a last resort aft er several can-
nulation att empts have failed to reach the bile duct, edema 
has already aff ected the papilla when this procedure is used. 
Some authors have shown that if one performs the precut 
at the start prior to any cannulation att empts then the 
incidence of pancreatitis does not increase (4, 11, 15, 23). 
Since this usage is not accepted, out group uses the precut 
as a fi nal resort aft er standard cannulation fails. 

Unintentional opacifi cation of the duct of Wirsung 
occurred in 32% of the patients, among whom 36 (39.6%) 
developed hyperamylasemia while six of these patients 
(66.7%) were among the nine who developed pancreati-
tis and 7 (13.5%) were in the normal group. Th is group 
contained the largest number of patients who developed 
pancreatitis following ERCP with a statistically signifi cant 
relation of p=0.000. It was 4.65 times more probable for 
these patients to develop pancreatitis following ERCP: 
OR= 4.65, 95% CI 1.11 to 19.46. Since this risk factor for 
pancreatitis following ERCP has already been described in 
the literature (1, 3, 15, 24), it is important to highlight that 
it must be avoided at all costs. In our research the frequency 
of unintentional opacifi cation of the duct of Wirsung was 
very high. Th e explanation is that hydrophilic guide wires 
were not used in some patients to ease the cannulation. 
Th is guide wire avoids the need to inject contrast dye to 
verify whether or not the papillotomy is in the common 
bile duct. When reviewing Colombian literature we found 
an incidence similar to the 28.5% reported by Peñaloza et 
al. Nevertheless, there was only one patient reported who 
had developed pancreatitis (15) in contrast to this study 
which establishes unintentional opacifi cation as an inde-
pendent risk factor more in line with the literature of the 
rest of the world (1, 8, 22) and with the pathophysiology 
of pancreatitis. Injection of contrast dye into the duct of 
Wirsung when att empting pancreatic acinarization during 

ERCP signifi cantly increases pancreatic infl ammation asso-
ciated with hydrostatic lesions (1, 8, 23).

On the other hand, we have observed that the duct of 
Wirsung opacifi ed in some patients even when a guide 
wire was used. Th is occurred because the papillotomy was 
too far away from the papilla. For this reason it is recom-
mended that the papillotomy be placed within 2 to 3 cm 
of the papilla to avoid remaining in the common duct that 
communicates with the duct of Wirsung. Otherwise both 
ducts may opacify with a risk of pancreatitis following 
ERCP as high as the 4.6 times found in this study. Even 
though placement of pancreatic prostheses is completely 
accepted as a measure to protect against pancreatitis, none 
were used in this study because adequate prostheses were 
not available in our environment. Nevertheless, placing a 
prosthesis requires good training and has procedure costs 
both of which must be taken into account when consider-
ing this procedure (1, 3, 23).

Stents were used in the bile ducts of 23 patients (15.1%): 
ten (11.1%) had asymptomatic hyperamylasemia, four 
(44.4%) had pancreatitis, and 9 (17.3%) were in the nor-
mal group. Stents were used more oft en among patients 
who developed pancreatitis following ERCP than among 
other patients. Th e association was statistically signifi cant 
with p=0.026). Th e risk of developing pancreatitis was 
5.19 times greater among these patients: OR = 5.19, 95% 
CI = 1.27 to 21.01, making it an independent risk factor 
for development of pancreatitis. Th is association was not 
found in the literature reviewed (1, 3, 5, 11, 18, 22) which 
is why we need a prospective study to specifi cally explore 
this risk factor. Nevertheless, we know that when we place 
a stent in the common bile duct it usually causes signifi cant 
trauma to the papilla and can indirectly occlude Wirsung’s 
orifi ce. Both of these coincide theoretically with our results. 

Cott on’s international severity classifi cation (5, 19) 
was used in our report of complications. Th e incidence of 
post ERCP pancreatitis in this study was 5.9% (9 of 152 
patients). Th e 9 pancreatitis cases were mild no mortality 
resulted. Other complications were 2 cases of hemorrhag-
ing (1.3%) and 2 other cases of post ERCP cholangitis. 
Th ese fi ndings are in line with those reported in other 
series (3, 11, 13, 14).

In conclusion, our study shows that post ERCP pancre-
atitis is a very frequent complication and asymptomatic 
hyperamylasemia is an even more frequent complication. 
Although asymptomatic hyperamylasemia does not have 
any implications for the patient, it does have important 
implications for clinical practice. One implication is our rec-
ommendation that for patients who do not have abdominal 
pain within the 24 hours following an ERCP, amylase tests 
should not be requested since it will be elevated in 60% of 
the cases, and because this information will not be useful 
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for the doctor but may cause confusion leading to inap-
propriate actions already mentioned. Th e reason why some 
patients eventually develop post ERCP pancreatitis and 
not hyperamylasemia is still unknown. Identifi cation of risk 
factors in our population is what is important. According 
to our investigation the most important factor is compli-
cated cannulation (OR = 23.1, 95% CI 3.84 to 139.79). 
Th is procedure during ERCP should only be performed 
by a professional with formal training and a great deal of 
experience in this procedure. It is oft en bett er to abandon 
this procedure, try again at a later, opportunity, or evaluate 
the papilla to determine if it might be bett er to perform an 
early precut since later precuts have also proven to be a risk 
factor (OR = 6, 95% CI = 1.31 to 27.33). Opacifi cation of 
the pancreatic duct (OR = 4.65, 95% CI = 1.11 to 19.46) 
must be avoided at all costs. We suggest that hydrophilic 
guide wires always be used to verify cannulation and deeply 
introduce the papillotomy before injecting contrast dye. 
Finally, we regard the use of a biliary stent (OR = 5.19, 95% 
CI = 1.27 to 21.01) to be a probable risk factor, although 
this is not well supported in the literature. Nevertheless, we 
recommend that it must be reserved for patients who have 
clear indications for its use.
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