
ABSTRACT

Background and aims: there is little scientific evidence on the
outcomes of endoscopic retrograde cholangiopancreatography
(ERCP) performed in low-volume hospitals; however, in our country,
it is growing up its implementation. The objectives of our study were
to evaluate the efficacy and safety of this technique performed by
two endoscopists with basic training in a center of this nature and
analyze the learning curve in the first procedures. 

Patients and methods: single-center retrospective study of the
first 200 ERCP performed in our hospital (analyzing the evolution
between the first 100 and 100 following procedures), comparing
them with the quality standards proposed in the literature.

Results: from February 2009 to April 2011, we performed
200 ERCP in 169 patients, and the most common indications
were: Choledocholithiasis (77 %), tumors (14.5 %) and other con-
ditions (8.5 %). The cannulation rate rose from 85 % in the first
100 ERCP to 89 % in the next 100 procedures, clinical success
from 81 % to 87 %, decreasing the post-ERCP acute pancreatitis
rate from 11 % to 4 %, upper gastrointestinal bleeding (UGIB)
from 3 % to 2 % and acute cholangitis from 4 % to 1 %. There
was a death from a massive UGIB in a cirrhotic patient in the first
group of patients and a case of biliary perforation resolved by
surgery in the second one.

Conclusions: the results obtained after performing 200 proce-
dures support the ability to practice ERCP in low-volume hospitals
obtaining levels of efficacy and safety in accordance with published
quality standards.

Key words: Endoscopic retrograde cholangiopancreatography
(ERCP). Biliary cannulation. Sphincterotomy. Expert biliary endo-
scopist. Learning curve.

ABREVIATIONS

ASA: American Society of Anesthesiologists.
ASGE: American Society for Gastrointestinal Endos-

copy. 
ERCP: Endoscopic retrograde cholangiopancreatogra-

phy. 
UGIB: Upper gastrointestinal bleeding. 

INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP)
is one of the most important procedures in the management
of biliopancreatic diseases. In 1968, the first endoscopic can-
nulation of the ampulla of Vater was described (1) and six
years later, the first endoscopic sphincterotomy (2,3). Since
then, this technique has evolved from a diagnostic modality
into a therapeutic procedure. This change has been possible
because of the arrival of magnetic resonance cholangiopan-
creatography (MRCP) and endoscopic ultrasonography
(EUS) and its noninvasive nature. ERCP is a complex test
in their learning curve (4) and has potential serious compli-
cations, such as pancreatitis, bleeding, cholangitis and per-
foration (5-8), but in experienced hands is safe and very effec-
tive in decompression of the biliary and pancreatic ducts. 

There are numerous articles related to the training that
an endoscopist should receive to become competent in
ERCP (9-15), though little has been published on the results
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obtained by biliary endoscopists in regional hospitals or
low volume hospitals (16-20).

The objectives of the study are to evaluate the efficacy
and safety of ERCP performed by staff with basic training
in a low-volume center and to analyze the learning curve
of the technique (comparing the evolution between the first
100 and 100 following procedures).

PATIENTS AND METHODS

This retrospective study was performed in a hospital
recently created an endowment of 115 inpatient beds and
a health area of 150,000 inhabitants.

Before starting, the ERCP we made a double estimation
of the number of procedures that could be performed annu-
ally at our center: On the one hand, considering the formula
published by British authors indicating ERCP averaging
0.9 per 1,000 inhabitants/year (21), and on the other, com-
paring ERCP performed by other hospitals of similar size
and assigned population in our setting. In both cases, the
estimated ERCP per year was more than 100 procedures,
which would allow each endoscopist practicing at least 40
annual sphincterotomies (22) or 50 ERCPs/year (23-25).

To meet these needs, it was decided to assign two endo-
scopists, one nurse and one nursing assistant to perform the
explorations. Considering the previous but limited experi-
ence of these professionals in ERCP, we conducted a train-
ing program before starting to perform it independently.
Endoscopists performed a 6 month rotation (one day per
week) in a referral center in order to reach the 180-200
ERCP (12,13); the nursing staff also went for training to
the same hospital for four weeks up to they were familiar-
ized with this technique. 

Once the training was completed, ERCP was implement-
ed in our hospital. The first 25 explorations were performed
in the X-ray room with propofol sedation in patients whose
sedation risk was minimal (ASA I and II) and for institu-
tional reasons the following 175 procedures in the operating
room under general anesthesia (at the discretion of Anes-
thesiology Service) with portable X-ray equipment (patients
ASA I-IV). According to the technical complexity we start-
ed to perform those with lower difficulty (level I according
to Schutz scale, Table I) for the purpose of establishing the
technique with certain guarantees of success (other patients
were initially referred to the referral hospital in our area).
Subsequently and gradually we performed more compli-
cated explorations (levels II-III, Table I) with timely super-
vision by expert biliary endoscopists from other centers.
The only complex maneuver we used from the beginning
in case of difficult cannulation was the precut technique. 

We design a protocol for patients who were candidates
for ERCP: Both individuals hospitalized as outpatients were
evaluated by a gastroenterologist before proceeding who
confirmed adequate indication of the test (surrendering
informed consent and explaining in detail the nature of the
art); in addition, patients undergoing ERCP under general

anesthesia underwent a preoperative study (electrocardio-
gram and chest radiograph) and were evaluated by an anes-
thesiologist. All patients had a recent control of hemostasis
before the technique and a blood test 24 hours after ERCP
to exclude complications. Those candidates scheduled
ERCP on chronic oral anticoagulation therapy must replace
it by subcutaneous heparin 3 days before the procedure
(receiving the last dose pre-procedure: 12 hours ago) and
those taking clopidogrel suspended it with 7 days notice.
However we did not usually recommend stop taking aspirin.
Ambulatory patients were admitted for 24 hours in the hos-
pital, being discharged the day after the trial in the absence
of complications; after discharge all individuals were
reviewed in Outpatient Gastroenterology 4 weeks later to
confirm adequate clinical course. Controlling appearance
of post-ERCP complications was performed by specialists
in Gastroenterology in normal business hours and on-call
medical specialists in other slots.

The procedures were performed alternately by two endo-
scopists using Pentax® duoenoscopes (ED-3480TK and
ED-3490TK) and rapid exchange system guide (Boston
Scientific® Natick, Massachusetts and Cook Medical® Win-
ston-Salem, NC). In those cases of increased risk of post-
ERCP acute pancreatitis (after introducing inadvertently
the guide-wire twice or iodinated contrast in the pancreatic
duct) we placed a 5 cm - 5 French pancreatic stent (Cook
Medical® Winston-Salem,NC) in order to avoid this com-
plication, with subsequent removal within one week.

The usual working group was formed by two specialists
in gastroenterology, a nurse, a nursing assistant and a radi-

Table I. Levels of difficulty in ERCP 
(modified from Chutkan et al.) (15)

Difficulty   Nature of procedure

Level I       Diagnostic cholangiogram
               Diagnostic pancreatogram
               Biliary brush cytology
               Pancreatic cytology
               Standard sphincterotomy
               Removal of bile duct stones < 10 mm
               Stricture dilatation / stent / nasobiliary drain for 
               extrahepatic stricture o bile leak

Level II      Diagnostic cholangiogram with Billroth II anatomy
               Diagnostic pancreatogram with Billroth II anatomy
               Removal of bile duct stones > 10 mm
               Minor papilla cannulation
               Stricture dilatation / stent / nasobiliary drain for hilar 
               tumors or benign intrahepatic strictures

Level III     Precut for selective cannulation
               Sphincter of Oddi manometry
               Cholangioscopy
               Pancreatoscopy
               Any therapy with Billroth II anatomy
               All pancreatic therapy, including pseudocyst drainage
                 Removal of intrahepatic stones or any stones with lithotripsy
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ology technician with the subsequent addition of the anes-
thesiology team. The modus operandi was established as
follows: The nurse helped the main endoscopist (who per-
formed the procedure) while the other endoscopist remained
always in the same room to improve its learning curve,
besides being responsible for monitoring sedation in the
first 25 procedures.

Successful cannulation was defined as cannulation and
adequate visualization of the duct/s selected before the
examination. In case of cannulation of the non-desired duct,
it was not considered a failure if the selected duct was
achieved at the end. Clinical success was defined in case
of presence of choledocolitiasis by the clearance of the
stones or drainage with a stent (if lithiasis > 10 mm or pres-
ence of severe disorder of coagulation parameters) and in
case of strictures if they were stented. 

Information on each patient was recovered by performing
a retrospective chart review and included in a database.
Minor complications associated with sedation/general anes-
thesia could not be collected, except those serious compli-
cations that did not allow starting the procedures.

Patients over 18 years undergoing ERCP in our center
were included in the study. Exclusion criteria for the study
were patients with duodenal stenosis that did not allow
access to the major papilla (two patients) and other who suf-
fered oxygen desaturation during anesthetic induction and
its realization was contraindicated by the anesthesiologist. 

Finally, we performed a statistical analysis of the results
obtained as well as the characteristics of the two groups
compared in the study using the G-Stat 2.0 program. Dif-
ferent statistical tests were applied as comparative variables:
t-Student for quantitative variables that follow normal para-
meters, Mann-Whitney test for non-normal groups and Chi-
square and Fisher for qualitative variables.

The commissioning of this study was approved by the
Ethics Committee of our hospital.

RESULTS

From February 2009 to April 2011 we performed 200
ERCPs (74 the first year and 126 in the next 14 months) to
a total of 169 patients. The median age of patients was
72 years old (range: 25-103 years old), with 63.5 % female
and 36.5 % male. The most common indications were chole-
docholithiasis: 77 % (including biliary colic, acute cholangitis
or acute pancreatitis), tumors: 14.5 % (the most common eti-
ology was pancreatic, followed by ampullary, biliary and
gastric) and other pathologies: 8.5 % (benign biliary stenosis,
chronic pancreatitis or biliary leaks).

We analyzed our results separating ERCP into two
groups: The first 100 vs. the following 100 procedures with
similar demographic, clinical and technical characteristics
without statistically significant differences (Table II). 

The results obtained were as follows: Cannulation of the
selected duct rate rose from 85 % in the first 100 ERCPs
to 89 % in the following 100 (native papilla: 84 and 85 %

respectively), clinical success from 81 to 87 %, acute post-
ERCP pancreatitis decreased from 11 to 4 %, rate of acute
cholangitis from 4 to 1 % and upper gastrointestinal bleed-
ing (UGIB) from 3 to 2 %, although no statistically signif-
icant differences were found (Table III). In the first group
there was a death at 26 days after the procedure in a cirrhotic
patient with massive bleeding hours after sphincterotomy,
which could not be controlled endoscopically and required
emergency surgery and admission to the ICU, with posterior
development of respiratory distress related to a polytrans-
fusional syndrome. In the second group there was a biliary
perforation induced by the guide-wire in a patient with a
benign biliary stenosis post-cholecysctectomy due to a clip
placed in the common bile duct; perforation was resolved
by surgery.

DISCUSSION

To our knowledge, there are few publications to date on the
experience of ERCP performed by biliary endoscopists with
basic training (26,27) and in low-volume hospitals (17-20).

Table III. Comparative results in ERCP groups

Results                                        ERCP               ERCP          p value
                                              1-100 (%)     101-200 (%)

Cannulation rate of desired           85                   89             > 0.05
duct

Clinical success                             81                   87             > 0.05
Acute pancreatitis                         11                    4              > 0.05
UGIB*                                            3                     2              > 0.05
Biliary sepsis**                               4                     1              > 0.05
Perforation                                     0                     1              > 0.05
Mortality                                        1                     0              > 0.05

* UGIB: Upper gastrointestinal bleeding. ** Biliary sepsis refers to acute cholangitis. 

Table II. Demographic, clinical and technical 
characteristics of ERCP groups 

CPRE: CPRE: p valor
1-100 101-200

Median age (years) 73 70.5 > 0.05
Sex: Male/female (%) 37/63 36/64 > 0.05
Indications
Choledocolitiasis (%) 77 77 > 0.05
Tumors (%) 14 15 > 0.05
Other indications (%) 9 8 > 0.05
Technical characteristics
Papiloplasty (%) 16 21 > 0.05
Undesired pancreatic 21 14 > 0.05
cannulation (%)

Pancreatic stent (%)* 17 10 > 0.05
Billroth II gastrectomy (%) 3 2 > 0.05
Precut cannulation (%) 11 14 > 0.05

*Profilactic insertion in order to avoid acute pancreatitis.



However, many have been written about the training that an
endoscopist should receive to be considered competent in
this technique; most authors propose performing 180-200
ERCPs supervised by an expert biliary endoscopist (including
different degrees of difficulty and papillary architectures)
(11-13,28,29). However, more optimistic recommendations
such as those made in 1996 by the Gastroenterology Core
Curriculum and supported by other authors suggest that 100
ERCPs would be sufficient (9,30,31) versus 150 ERCPs
required to obtain the European gastroenterology diploma
(10). On the opposite extreme is the Verma et al. group who
suggests the mandatory nature of performing 350 ERCPs on
native papilla to ensure a mean biliary cannulation rate of
80 % (14). If we make a small advance in the requirements
contemplated for biliary endoscopists with a greater number
of procedures in their experience, we find that the recom-
mended cannulation rate for experienced biliary endoscopists
is estimated to be ≥ 90 % (4) and to be considered a bile duct
expert over 95 % (17).

Gastroenterology specialty programs in most hospitals
in Europe (10) and the U.S. (28) usually fail to reach a suf-
ficient number of biliopancreatic procedures as those pro-
posed previously (except Great Britain where they perform
approximately 150 ERCPs), and it was found that the Euro-
pean average was 113 procedures (32). In our country per-
forming ERCP is not mandatory during the period of spe-
cialization in gastroenterology and the number of ERCPs
we had performed during our training period was clearly
lower than the recommended to be competent in this tech-
nique, which is why we decided to go to a referral center
(where they perform more than 250 procedures/year) (16)
to complete our training and that of our nursing staff, since
their participation after a training period also improve the
results of ERCP (33,34).

The number of annual procedures that an ERCP practi-
tioner should perform to maintain endoscopic skill and
obtain an adequate technical success rate has not been unan-
imously established. Some authors have proposed perform-
ing an average of 40 sphincterotomies/year (22) or 50 pro-
cedures/year (23-25), though other publications recommend
performing more than one sphincterotomy/week (6) or at
least 200 ERCPs/year (7). Due to the demographic distri-
bution of the population, in some countries and the health-
care resources available, sometimes this type of endoscopic
procedures are performed at hospitals with low volume. In
the U.S., a total of 199,625 patients undergoing ERCP dur-
ing hospital admission between 1998 and 2001 were
reviewed and it was shown that 70 % had been performed
in hospitals with < 100 ERCPs per year, and the mean of
all hospitals participating in the study was 49 ERCPs per
year (range 1-1004) (35). By other side, in 2007 was deter-
mined the availability of ERCP in the U.S. from the Amer-
ican Hospital Association survey and it was demonstrated
that it was high in metropolitan areas (35-44 %) and low
in rural areas (5-25 %) (36); however, in our country, per-
forming this procedure in non-metropolitan areas is grow-
ing, as it happens in the hospital where we work. 

In our center we performed 74 ERCPs in the first year,
increasing the mean in following years to 115 ERCPs per
year up to the present. 

The purpose of our study was to evaluate the ability
acquired by both endoscopists along the first 200 ERCP,
and the efficacy and safety of the procedure taking into
account the rate of desired duct cannulation, clinical success
and complications associated to the test. Furthermore, we
believe that it may be useful to assess the feasibility of cre-
ating ERCP units in hospitals with low volume taking into
account the results obtained.

The decision to analyze the first 200 procedures allowed
us to evaluate the evolution of technical skill acquired by
both endoscopists over 26 months and objectively compare
the progression of the results obtained with those recom-
mended by most authors during ERCP training based on
the same number of procedures.

Sub-analysis by groups (first 100 ERCPs versus the next
100 procedures) showed an improvement in the cannulation
rate and clinical success favorable to the second 100 pro-
cedures, as well as an important reduction in the percentage
of complications, although results did not reach statistical
significance (probably due to the small sample size).

The cannulation rate achieved by our group is consistent
with the criteria recommended by different authors and
associations, who recommend reaching 80-85 % after com-
pleting their training in ERCP (14,15,24). Besides, the rate
of clinical success achieved followed a parallel course to
the percentage of cannulation in both groups. As regards
complications, it should be noted that the rate of post-ERCP
acute pancreatitis published by most groups ranges from
1.6 to 15.7 % (37,38), which in our case was seen to be ele-
vated in the first 100 ERCPs (11 %) but decreasing to levels
considered acceptable (4 %) in the next 100 procedures
(39). The other complications occurring either in the first
100 ERCPs or the next 100 procedures showed similar fig-
ures to those recently recommended by the American Soci-
ety of Digestive Endoscopy (ASGE) (39), emphasizing the
reduction of most complications after performing first 100
ERCPs: Biliary sepsis rate (acute cholangitis) decreased
from 4 % (slightly high) to 1 %, and UGIB from 3 to 2 %
(similar to that published by groups with more extensive
experience) (6,40). Referring to serious complications there
was one case of biliary perforation and one death secondary
to massive UGIB in 200 procedures analyzed. The overall
complication rate in the first 100 ERCPs was above the
10 % recommended (32), though it fell to 8 % in the fol-
lowing procedures. Anyway, we must consider as a limi-
tation inherent to all retrospective studies the possibility to
underestimate the complications recorded.

Although this study was not designed to analyze the rea-
sons for the decline in the rate of complications in the sec-
ond 100 procedures, we believe that the acquired skill after
the first 100 ERCPs allowed us to reduce the high rate of
undesired pancreatic cannulation (reflected by the marked
decrease in the use of pancreatic stents in the second group)
and therefore the number of post-ERCP acute pancreatitis.
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Furthermore, the increase in the number of papiloplasty as
well as precut cannulation in the second 100 ERCPs was
associated with the performance of increasingly complex
procedures, which although decreased the rate of acute pan-
creatitis and UGIB. These results agree with those recently
published by other groups who demonstrate a high level of
efficacy and security in the use of papiloplasty for chole-
docholithiasis extraction (41-43). In any case, the percent-
age of pre-cuts was high in both groups and we need to
improve this aspect in future explorations. 

If we compare the results obtained in our hospital by bil-
iary endoscopists with basic training (from the first 100
ERCPs performed independently) with other regional hos-
pitals or with a low volume of ERCPs, we can conclude
that the results are superimposable in most cases (17,18,
20,27).

Collection of the results obtained by our group and their
subsequent analysis is one of the basic criteria recommend-
ed by the ASGE to perform adequate intra- and post-pro-
cedure quality control in any ERCP unit (32).

Finally, we would stress that it is very advisable for those
endoscopist who are beginning to perform ERCP
autonomously (including ourselves) to refer patients requir-
ing highly complex procedures to referral centers in this
technique. 

In conclusion, although this study has some limitations
inherent to its retrospective nature and the results did not
reach statistical significance, we believe that the practice
of ERCP in our hospital reached adequate levels of efficacy
and safety after making the first 200 procedures, consistent
with quality standards proposed in the literature. These
results suggest the possibility of practicing ERCP in low-
volume hospitals provided there is adequate training of its
professionals and appropriate hospital facilities. 
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