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Abstract
In this trial, a total of 1010 ERCP procedures performed in 410 patients at the endoscopy department of our hospital
between 2006 and 2010, were retrospectively evaluated. The age, gender, complaints, pre-procedure diagnosis, the
radiologic and clinical results, number of procedure repetitions and the final diagnosis were assessed. The local Ethics
Committee approved this retrospective study protocol. All of the procedures were performed by the same team of
endoscopists with compatible levels of ERCP experience (Mean 5 years). At our department, pethidine HCl (0.3-0.5
mg/kg), midazolam (0.03-0.07 mg/kg) and hyoscine-N-butylbromide (0.3-0.6 mg/kg) are used in the ERCP procedures
for premedication and additionally, cefazolin 1 gram intravenous is routinely administered for prophyllaxis one hour
before the examination. During the procedure, oxygen saturation and heart rate are monitored by pulse-oximeter. The
patients were those admitted to our hospital or referred from other healthcare centers. Statistical assessment was
performed by evaluating the first ERCP procedures and the repeat procedure records. Chi-square test was used to
statistically analyze the results. The level of significance was set at p<0.05.
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Introduction
Endoscopic retrograde cholangiopancreatography (ERCP)
is an important diagnostic and therapeutic modality in patients
with suspected biliary and pancreatic diseases. The diagnostic and
therapeutic success of ERCP depends on a number of factors including
the disease entities being treated, availability of the multiple endoscopic
accessories, well trained support staff and the endoscopist’s skill and
experience [1].
Successful cannulation of the choledochus represents the most
significant step of the diagnostic and therapeutic procedures [2-4].
Cannulation procedure is reported to achieve a success rate of 80-95%
when performed by experienced endoscopists [5-8]. In cases where
selective cannulation is not feasible, generally precut papillotomy
techniques are performed. However, various complications including
pancreatitis, perforation and bleeding are more common upon the
use of precut techniques [5,9,10]. To reduce the ERCP-associated
complication risk, it’s important to have an experienced endoscopist,
avoid unnecessary procedures, make adequate preparation before the
procedure and operate cautiously [11].
The failure rate for cannulation of the duct of interest at ERCP ranges
from 5% to 15% [12,13]. Depending on clinical indications, a failed first
attempt may lead to a repeat examination, an alternative diagnostic test,
or follow-up clinical evaluation. Options for a repeat attempt include
the same endoscopist or a more experienced endoscopist at a tertiary
referral center.
The objective of this retrospective study was to define the main lines
of repeat ERCPs performed at our institution’s endoscopy unit between
the years 2006-2010; assess the reasons for repeat examination and
present the results.

Material and Methods
In this trial, a total of 1010 ERCP procedures performed in 410
patients at the endoscopy department of our hospital between 2006
and 2010, were retrospectively evaluated. The age, gender, complaints,
pre-procedure diagnosis, the radiologic and clinical results, number of
procedure repetitions and the final diagnosis were assessed. The local
Ethics Committee approved this retrospective study protocol. All of
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the procedures were performed by the same team of endoscopists with
compatible levels of ERCP experience (Mean 5 years).
At our department, pethidine HCl (0.3-0.5 mg/kg), midazolam
(0.03-0.07 mg/kg) and hyoscine-N-butylbromide (0.3-0.6 mg/kg)
are used in the ERCP procedures for premedication and additionally,
cefazolin 1 gram intravenous is routinely administered for prophyllaxis
one hour before the examination. During the procedure, oxygen
saturation and heart rate are monitored by pulse-oximeter. The patients
were those admitted to our hospital or referred from other healthcare
centers. Statistical assessment was performed by evaluating the first
ERCP procedures and the repeat procedure records. Chi-square test
was used to statistically analyze the results. The level of significance was
set at p<0.05.

Results
In this trial, a total of 1010 ERCP procedures performed in
410 patients who required repetition among a total of 2180 ERCP
procedures, at the endoscopy department of our hospital between
years 2006 and 2010, were evaluated. The age range was 18 to 91 years
old and the mean age was 60.97±15.98. 47.2% of the cases were males
(n=195) while 52.8% were females (n=215). Among all the cases, 5.4%
was performed in 2006 (n=21), 22.4% (n=95) in 2007, 24.8% (n=101)
in 2008, 25.8% in 2009 (n=105) and 21.6% (n=88) in 2010 (Table 1).
The review of the preliminary diagnosis of 410 cases revealed 323
patients with choledocholithiasis (78.9%), 52 patients with Biliary
malignancy (12.7%) (20 patients with Klatskin tumor, 19 patients with
Papillary tumor, 13 patients with cholangiosarcoma), 13 patients with
post-operational bile leakage (3.1%), 12 patients (2.9%) with Hydatid
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Age

Gender

Year of record

Min-Max

Mean ± SD

18-91

60.97 ± 15.98

n

%

Male

195

47.2
52.8

Female

215

2006

21

5.4

2007

95

22.4

2008

101

24.8

2009

105

25.8

2010

88

21.6

There are 220 cases, which underwent cannulation and repeat
procedure (53.7%). Among these 220 patients, the procedure was
repeated for inadequate stone extraction in 179 patients, due to
problems about the stent in 25 patients, tumor in 8 patients, inadequate
biopsy in 6 patients, for cleansing the germinative membrane in 2
patients.
14 cases underwent repeat ERCP for other reasons (3.4%): patient
agitation in 6 cases, inadequate preparation in 7 patients and impaired
patient hemodynamics in one patient (Table 5).

Table 1: Distribution of patient characteristics.
Pre-ERCP diagnosis (n=410)

n

%

Choledocholithiasis

323

78.9

Biliary Malignancy

52

12.7

Postoperative bile leak

13

3.1

Hydatid cyst-Bile fistula

12

2.9

Pancreatic head cancer

7

1.7

Stent obstruction

3

0.7

Discussion

Table 2: Distribution of the Pre-ERCP diagnosis.
ERCP diagnosis (n=1010)

n

%

Choledocholithiasis with dilated choledochus
and IHBC

542

53.7

Incomplete ERCP

246

24.4

Normal ERCP

88

8.7

Biliary malignancyv

70

6.9

IHBC - Intracystic fistula

19

1.9

Pancreatic head cancer

22

2.2

Injury of choledochus (surgical complication)

12

1.2

Cystic canal leak

7

0.7

Parasite in choledochus

3

0.3

Choledochal cyst (type 1)

1

0.1

Table 3: Distribution of the ERCP diagnosis.

cyst-Bile fistula, 7 patients with pancreatic head cancer (1.7%) and 3
patients with stent obstruction (0.7%) (Table 2).
The cases were diagnosed as follows: 542 as choledocholithiasis
with dilated choledochus and İHBC (53.7%), 246 with incomplete
ERCP (24.4%), 88 with normal ERCP (8.7%), 70 with biliary
malignancy (6.9%) (34 with cholangiocarcinoma, 31 with papillary tm
and 5 with Klatskin tm), 88 with (8.7%) normal ERCP, 19 with IHBCintracystic fistula (1.9%), 22 with pancreatic head cancer (2.2%), 12
with (1.2%) injury of choledochus (As a complication of laparoscopic
cholecystectomy), 7 with (0.7%) cystic canal leak, 3 with parasite in
choledochus (0.3%), 1 with (0.1%) choledochal cyst (type 1) (Table 3).
While papillotomy, balloon and/or basket catheter, pre-cut
papillotomy, biliary stent application, biopsy, mechanical lithotripsy
and sclerotherapy were performed respectively in 428 (42.4%), 476
(47.1%), 132 (13.1%), 104 (10.3%), 21 (2.1%), 26 (2.6%) and 7 (0.7%)
ERCP examinations, no invasive procedure was performed in 205
examinations (20.3%) (Table 4).
Note: Generally more than one invasive procedure is applied on the
same patient (for example: papillotomy + balloon and basket catheter
application), so the numbers and percentages may be a bit confusing.
There are 176 cases (42.9%) who had repeated procedure due to
infeasibility of cannulation. Among these 176 cases, the reasons for
repeat procedure were as follows: 133 had a normal papilla, 22 had
duodenal diverticula, 12 had protrusion of papilla due to enclaved stone,
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3 had duodenal ulcer and 6 had other problems concerning papilla (2
with indistinct papilla, 2 with papillary ulcer and 2 with mobile papilla).

Successful cannulation of the pancreatic and bile ducts can be
achieved in greater than 90% of cases in experienced hands. Failed
cannulation happens even in experienced hands [12,13]. The reasons
for failed ERCP include anatomic variation (eg Billroth II anastomosis),
obstructive processes that preclude access to the duodenum and major
papilla, complete obstruction of the duct of interest, inadequate patient
sedation, poor patient tolerance of endoscopy, and lack of endosopic
expertise [14]. When cannulation fails, patient management alternatives
include; 1-omit ductography in management decisions, 2-obtain
ductography via percutaneous route, 3-perform precut sphincterotomy,
4-surgical exploration with intraoperative ductography, 5-repeat ERCP
[15].
The procedures of ERCP have been put into practice in 2005 at our
institution and the number of cases undergoing these procedures is
progressively increasing. Approximately 2600 ERCP procedures have
Invasive procedures performed (n=1010)

n

%

Application of balloon and/or basket catheter

476

47.1

Papillotomy

428

42.4

No invasive procedure performed

205

20.3

Pre-cut papillotomy

132

13.1

Application of biliary stent

104

10.3

Mechanical lithotripsy

26

2.6

Taking biopsies

21

2.1

7

0.7

Sclerotherapy

Table 4: Distribution of invasive procedures.
Reasons for repeat ERCP (n=410)
Repeated for cannulation

n

%

176

42.9

Normal papilla

133

32.4

Duodenal diverticula

22

5.4

Protrusion of papilla due to enclaved
stone

12

2.9

Duodenal ulcer

3

0.7

Other problems concerning papilla

6

1.2

220

53.7

Inadequate stone extraction

179

43.6

Problems about stent

25

5.1

Tumor

8

2.0

Inadequate biopsy

6

1.5

Cleansing germinative membrane

2

0.5

14

3.4

Inadequate preparation

7

1.7

Agitated patient

6

1.5

Disturbed patient hemodynamics

1

0.2

Cannulated but still repeated

Other reasons

Table 5: Distribution of the indications for repeat ERCP.
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been performed between January 2006 and the end of 2010. A highly
busy work schedule has been achieved with a mean weekly ERCP
procedure of 13.1, rendering our hospital a reference center in Istanbul.
In this trial, a total of 1010 ERCP procedures performed in 410
patients who required repetition among 2180 ERCP procedures at the
endoscopy department of our hospital between years 2006 and 2010,
were retrospectively evaluated.
We investigated the procedures that were performed ≥2 times for
the same patient. The main objective of the trial was to investigate
the factors that caused the repetition of ERCP procedure. The cases
that required repeated procedure were retrospectively evaluated. We
evaluated the pre-procedure preliminary diagnosis, the endoscopic
diagnosis and the reason for repetition.
The investigation revealed that 52.8% and 47.2% of the cases
requiring repeated procedure between 2006 and 2010 were females
and males, respectively. There was no marked difference between these
cases in gender.
The review of the pre-procedure preliminary diagnoses of the
cases revealed that 78.9% of the procedures were performed due to
choledocholithiasis. This is followed by biliary malignancy at a rate of
12.7%. These malignancies were; 20 patients with Klatskin tumor, 19
patients with papillary tumor and 13 patients with cholangiocarcinoma.
The review of the cases requiring repeated procedure with respect
to endoscopic diagnosis revealed choledocholithiasis with dilated
choledochus and IHBC, incomplete ERCP and a normal ERCP in
53.7%, 24.4%, 8.7% of the cases respectively.
The investigation of the interventional procedures performed
revealed that 80% of the cases underwent these procedures. Balloon
and/or basket catheter, papillotomy were performed respectively in
47.1% and 42.4% of the patients.
Considering the reasons for repetition, the rate of repetition due to
infeasibility of cannulation was 42.9% and the rate of repetition despite
cannulation was 53.7%.
The rate of cases where cannulation could not be performed despite
the presence of a normal papilla, was detected to be 32.4% among the
cases requiring repetition. During the procedure, cannulation may not
be feasible due to reasons related to duodenum or papilla.
Duodenal diverticula is the most common cause among the cases
requiring repetition with a rate of 5.4%, followed by protrusion of
papilla due to enclaved stone at a rate of 2.9%.
The review of the cases requiring repetition following the
cannulation procedure revealed a rate of 43.6% for inadequate stone
extraction. In cases where drainage is blocked due to various reasons
during cannulation, a biliary stent may be inserted. Drainage may be
impaired due to obstruction or the displacement of the stents leading to
requirement for repeated procedure. In our trial, the rate of repetition
for stent-associated problems was detected to be 5.1%.
ERCP is an invasive procedure with a quite low mortality and
morbidity relative to the surgical procedures, which is used for
the diagnosis and treatment of the pancreaticobiliary pathologies.
Various complications may develop during or after the ERCP
procedure. Pancreatitis is a common complication occurring after
ERCP. Hemorrhage, perforation, cholangitis, cholecystitis and
cardiopulmonary complications may occur [16]. Even if rare, mortality
may occur. The experience that the endoscopist and his/her team have,
is of great significance. At our medical center, all of the procedures were
J Gastroint Dig Syst
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performed by the same team of endoscopists with compatible levels of
ERCP experience (Mean 5 years).
Being a referral center itself, we did not have the option of sending
patients to another ERCP-performing center, so we performed repeat
ERCPs with the same crew resulting in satisfactory outcomes. In
conclusion, it is neither mandatory nor practical to refer patients for
other centers if the first attempt fails; if you have a team of expert
endoscopists, you can as well attempt repeat ERCPs at the same
institution with excellent outcomes. Our study encourages this option
on a retrospective data basis.
The other main objective of the trial was to investigate the factors
that caused the repetition of ERCP procedure, which we also fulfilled.
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