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Single-endoscopistExperience: ERCP Results, Complications,
and Related factors
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Tek Endoskopist Deneyimi; ERCP Sonuclari, Komplikasyonlar ve ilgili Faktorler

Amag: Bu calismada, tek endoskopist endoskopik retrograd kolanjiyopankreatografi (ERCP) deneyimimizi, ERCP basari orani,
komplikasyon oranlari ve bunlari etkileyen faktorler dahil olmak tzere bildirmeyi amaglanmistir.

Gereg ve Yontem: Merkezimize 2018-2020 yillari arasinda ERCP uygulanan 723 hastadan geriye dontik veriler toplandi. 18 yasin altindaki
hastalar, daha once baska bir merkezde ERCP uygulanan hastalar, rektal steroid olmayan antiinflamatuvar ilaglar kullanan hastalar,
sedasyona bagli komplikasyonlari olan hastalar ve pankreatoksik ila¢ kullanan hastalar dahil edilmemistir.

Bulgular: Calismaya dahil edilen 573 hastanin yas ortalamasi 58.6 (min. 18- maks. 104) yil olarak hesaplandi. Kantlasyonun basaris
incelendiginde hastalarin %93.9'una (538/573) hedef kanala ulasildigi izlendi. Calismamizda ERCP sonrasi pankreatit orani%7, ERCP
sonrasi kanama %1.2, ERCP sonrasi kolanjit oram%0.9, ERCP sonrasi perforasyon orani%0.5 oldugu goriildii. islemde basarili-basarisiz
gruplar karsilastirildiginda basarisiz grupta perforasyon ve kolanjitte istatistiksel olarak anlaml fark mevcuttu (sirasiyla p <0.001- p
<0.001).

Sonug: ERCP ile ilgili komplikasyonlari azaltmak ve yonetmek icin bazi stratejiler vardir. Bu stratejileri belirlemek icin daha buyuk
calismalara ihtiyag vardir.

Anahtar Kelimeler: ERCP, Sarilik, Komplikasyonlar

Single-endoscopist Experience: ERCP Results, Complications, and Related factors

Objective: This study aimed to report our single-endoscopist endoscopic retrograde cholangiopancreatography (ERCP) experience,
including ERCP success rate, complication rates and factors affecting them.

Materials and Methods: Retrospective data were collected from 573 patients who underwent ERCP from 2018 to 2020 at our clinic.
Patients aged under 18 years, patients who had previously undergone ERCP at another center, patients using rectal non-steroidal anti-
inflammatory drugs, patients with sedation-related complications, and patients using pancreatoxic medication were not included.
Results: The average age of the 573 patients included in the study was calculated as 58.6 (min. 18 - max. 104) years. In the examination
of the success of cannulation, target duct was intubated in 93.9% (538/573) of the patients. In our study, the rate of post ERCP pancreatitis
was seen 7%, post ERCP bleeding was observed as 1.2%, the rate of post ERCP cholangitis was 0.9%, the post ERCP perforation rate was
0.5%.When we compared the complications between successful and unsuccessful groups, there was a statistically significant difference
in perforation and cholangitis (p<0.001 — p<0.001 respectively).

Conclusions: There are some strategies to reduce and manage ERCP-related complications. Larger studies are needed to identify these
strategies.
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP)
is an important method in the diagnosis and especially the
treatment of pancreaticobiliary tract diseases. ERCP is per-
formed with a side-viewing duodenoscope that allows identi-
fication of the major/minor papillae and periampullary area.
Bile duct cannulated under endoscopic and fluoroscopic
guidance. The role of ERCP has evolved from a diagnostic to
a mainly therapeutic intervention due to advances in oth-
er imaging methods, including magnetic resonance imaging
(MRI) and / or magnetic resonance cholangiopancreatogra-
phy (MRCP) and endoscopic ultrasound (EUS). ERCP, although
minimally invasive procedure, can lead to very serious com-
plications (1).

ERCP is indicated in many benign (stone, sludge, chol-
angitis, 0ddi sphincter dysfunction (SOD), pancreatitis) and
malignant (periampullary tumor, cholangiocellular tumor)
diseases of pancreatobiliary tract (2,3).

The ERCP procedure has very important complications
related to sedation and the procedure itself. Post-ERCP com-
plications are very important causes of morbidity. Post-ERCP
complications can sometimes even cause mortality. Multiple
studies have evaluated the incidence of post-ERCP compli-
cations. ERCP specific complications in include pancreatitis,
bleeding, infections/sepsis and perforation (4-7).

ERCP also has sedation-related complications (hypoventi-
lation, airway obstruction, hypoxemia, hypercarbia, hypoten-
sion, vasovagal episodes, arrhythmias and aspiration) (8,9).

Even in experienced endoscopists, many complications
can occur at varying rates after the ERCP procedure.

In this study, we aimed to report our single-endoscopist
ERCP experience, including ERCP success rate, complication
rates and factors affecting them. We aimed to compare our
results with the literature and develop strategies to reduce
and manage complications.

METHODS

Seven hundred twenty-three patients who presented to
our hospital Gastroenterology Clinic between July 2018 and-
March 2020 were included in our study.

Patients aged under 18 years, patients who had previous-
ly undergone ERCP at another center, patients using rectal
non-steroidal anti-inflammatory drugs (NSAIDs) to reduce the
risk of post ERCP pancreatitis, patients with sedation-related
complications, and patients using pancreatoxic medication
(e.g., azathioprine, estrogen, valproic acid) were not included.
Data of five hundred seventy-three patients were analyzed
(Figure 1).

Table 1. The indications for ERCP

Number Frequency (%)

Choledocholithiasis 478 834
Malign 42 73
Suspicion of SOD 39 6.8
Others b 1
Total 573 100

M :
Pancreatitis 40 (7%) 533
Perforation 3(0.5%) 570
Bleeding 7(1.2%) 566
Cholangitis 5(0.9%) 568

ERCP Procedures

All patients’ ERCP procedures were performed by a sin-
gle endoscopist using standard guidewire cannulation tech-
nique, by continuously monitoring the vital signs under
propofol and midazolam sedation applied by an anesthetist.
All patients underwent MRCP before the procedure. Also, all
patients received antibiotic therapy, including Gram-negative
enteric bacteria, based on age and kidney values (except for
the suspicion of SOD group). In patients whose initial cannu-
lation technique failed, the-precut sphincterotomy technique
was performed using a needle-knife sphincterotome. As the
pre-cut method, the classical needle-tipped sphincterotome
method was used in most patients. A suprapapillary fistu-
lotomy technique was used in eligible patients. Endoscop-
ic sphincterotomy and stroking the common bile duct with
a balloon catheter were performed for all patients in the
successful group. Biliary stenting was performed for 14.6%
(79/538) of the patients. Prophylactic pancreatic duct stent-
ing was not performed for any patient. None of the patients
received rectal indomethacin before or after the procedure
to reduce the risk of post ERCP pancreatitis. All patients un-
derwent standard hydration at the time of the procedure and
in the first 8 hours, depending on their cardiac, renal, and
hemodynamic status before the procedure. Standard hydra-
tion was given via intravenous lactated Ringer solution (1.5
cc/kg/h) during ERCP, and for 8 h after ERCP without a bolus.
All patients were discharged 24th hours later after if the clini-
cal and laboratory tests showed there were no complications.

Data Collection

Patient characteristics and ERCP-related information were
evaluated retrospectively. Information during ERCP was re-
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corded on the same day after the procedure. Patient char-
acteristics such as age, sex, additional comorbid diseases,
history of previous gastrointestinal surgery, history of pan-
creatitis, and indications for ERCP were collected. ERCP relat-
ed information such as the cannulation method, total pro-
cedure time, total cannulation time, inadvertent pancreatic
canal cannulation (IPDC), pancreatic canal contrast injection,
presence of diverticula, and post ERCP complications (pancre-
atitis, bleeding, cholangitis and perforation) were collected.

Outcomes and Definitions

The primary aim of the study was to report our single-cen-
ter ERCP experience through ERCP success rates, complication
rate and factors affecting them.

Cannulation time was determined as from the first touch
of the papilla until the target entered the duct.

Processing time was accepted as the time from when the
oral cavity was entered with the duodenoscope until the time
it exited from the oral cavity.

Previous surgery history considered procedures such as
sleeve gastrectomy, Roux-en-Y, and Billroth II.

Pancreatic duct contrast injection was defined as the re-
moval of opaque material up to one or more pancreatic tails
or pancreatic acinar opacification.

Previous history of pancreatitis attack was accepted as at
least T month before ERCP procedure. Clinical definition and
classification of post-ERCP complications were evaluated ac-
cording to the Cotton’s study (10).

Statistical Analysis

Data analysis was performed using the IBM SPSS Statistics
for Windows, version 20.0 (IBM Corp. Armonk, NY, USA). De-
scriptive statistics are summarized as frequencies and per-
centages for categorical variables and mean and standard
deviation for continuous variables. Student’s t-test was used
to compare parametric data matching normal distribution
in independent samples. We analyzed the relationships be-
tween post-ERCP complications and clinicopathologic fea-
tures through using the Chi-square test or Fisher’s exact test.
A value of p<0.05 was considered statistically significant.

RESULTS

The average age of the 573 patients included in the study
was calculated as 58.6 (min. 18 - max. 104) years. Of the 573
patients, 239 (41.7%) were male and 334 (58,3 %) were female.
ERCP indications are shown in the table below (Table 1). There
were rare causes (such as bile leakage, hydatid cyst opening
to the biliary tract, benign biliary strictures, indeterminate
biliary strictures, and cystic diseases of the pancreas) in 1% of
patients. In the malignancy group, there were 24 cholangio-
cellular carcinomas, 11 pancreatic cancers and seven periam-
pullary tumors.

Table 3. The relationship between post ERCP

pancreatic (PEP) and clinicopathologic features

PEP PEP Total P
Yes No
F B 303 334
Sex
M 9 230 239
Total 40 533 573 <0.05
) <15 min 8 422 430
Procedure time :
>15min 32 n 143
Total 40 533 573 <0.05
<5min 2 508 510
(annulation time :
>5min 38 25 03
Total 40 533 573 <0.05
o Yes 10 87 97
Diverticulum
No 30 446 476
Total 40 533 573 0.158
. Yes 7 32 39
SOD suspicion
No 33 501 534
Total 40 533 573 <0.05
Pancreatic duct 1es ° ’ !
contrast injection No 35 531 566
Total 40 533 573 <0.05
Yes 23 10 33
IPDC
No 17 53 540
Total 40 533 573 <0.05
A Yes 6 28 34
erlipidemia
toertp No 34 505 539
Total 40 533 573 <0.05

In the examination of the success of cannulation, target
duct was intubated in 93.9% (538/573) of the patients. One
or more revisions were needed in the failed group. The pro-
cedure was concluded with standard guidewire cannulation
technique for 80.6% of the patients. For 19.4% of patients, a
needle-knife sphincterotomy was needed. Periampullary di-
verticulum was observed in 16.9% of patients.
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Table 4. Relationship hetween post ERCP cholangitis

and clinicopathologic features

Post ERCP cholangitis Total P
Yes No
< 0 8| 40
. min
Procedure time -
- 5 138 13
min
Total 5 568 573 <0.05
o <5min 0 510 510
(annulation time :
>5min 5 58 03
Total 5 5608 573 <0.05
o Yes 0 97 97
Diverticulum
No 5 47 476
Total 5 568 573 0.595
Pre(u[ Y€S 2 109 TH
sphincterotomy No 3 459 462
Total 5 568 573 0.250
Choledoch Yes 0 538 538
cannulation No 5 30 35
Total 5 568 573 <0.05
i Yes 2 40 4
Malignant
No 3 528 531
Total 5 568 573 <0.05
l July 2018- march 2020 ‘
; [ (n=90) other centers ‘
\ (n=10) <18 age ‘
| (n=10)Sedation-related |
! > ‘ (n=40)Rectal NSAID ‘
n=573

Figure 1. Study design

ERCP complications are shown in the Table 2.

In our study, the risk of PEP was significantly higher in the
female sex (p<0.05), in those with longer cannulation time

and total procedure time (p<0.05), in patients who under-
went ERCP due to suspicion of SOD (p<0.05). The presence of
diverticulum did not increase the risk of PEP (p=0.158). Pan-
creatic duct contrast injection was observed to significantly
increase the risk of PEP (p<0.05), and inadvertent cannula-
tion of the pancreatic duct (IPDC) significantly increased the
risk of PEP (p<0.05) (Table 3).

In our study, the most important risk factor for post ERCP
cholangitis was incomplete or unsuccessful biliary drainage
(p<0.05). Five patients with post ERCP cholangitis failed drain-
age. Prolonged procedure time and cannulation time also
significantly posed a risk for post ERCP cholangitis (p<0.05).
In our study, malignancy was seen as a risk factor for post
ERCP cholangitis (p<0.05). Two of five patients with post ERCP
cholangitis were patient with malignancy. Hilar obstructions
were present. It was observed as a significant risk factor, pos-
sibly because it caused unsuccessful drainage. The presence
of diverticulum and precut papillotomy was not found to be
a significant risk factor for post ERCP cholangitis (p=0.595,
p=0.250, respectively) (Table 4).

In our study, no significant factor was observed for post
ERCP bleeding regarding cannulation time and processing
time (p = 0.999, p = 0.201, respectively). The presence of di-
verticulum and precut papillotomy technique was also not
considered as a significant risk factor for post ERCP bleeding
(p=0.999, p=0.999, respectively). Three of seven patients
with bleeding had chronic renal failure, which was observed
to be a significant risk factor for post ERCP bleeding (p<0.05),
possibly due to platelet dysfunction effect. Cirrhosis was also
found to be a significant risk factor for post ERCP bleeding
(p<0.05). From seven patients, five had coronary artery dis-
ease and / or congestive heart failure. Coronary artery disease
and congestive heart failure were also found to be significant
risk factors for post ERCP bleeding (p<0.05) (Table 5).

In our study, it was observed that there was a significant
risk for post ERCP perforation with prolonged cannulation
time (p<0.05). There was no significant relationship between
the presence of diverticulum and precut sphincterotomy in
terms of post ERCP perforation risk (p=0.427, p=0.477 re-
spectively) (Table 6).

ERCP is a standard procedure for the management of pan-
creaticobiliary disorders. Due to the development of non-in-
vasive methods, ERCP has shifted from the diagnostic side
to the therapeutic side. ERCP is usually considered as an ef-
fective and safe method. Post- ERCP complication rates vary
significantly. The overall post-ERCP complication rate in a Chi-
nese study was 7.9 % (8). British study reported it as 5 % (6).
Common post-ERCP complications are pancreatitis, bleeding,
infection, and perforation (6,8,11).
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Table 5. Relationship hetween post ERCP hleeding

and clinicopathologic features

Table 6. Relationship bhetween perforation and

clinicopathologic features

Post ERCP Perforation Total P
. Total P
bleeding Yes No
. <15 min 1 429 430
1es No Procedure time :
<15 min 7 ;o >min ’ Ll
Procedure time
<15 min 0 " " Total 3 570 573 0.155
Total 7 566 573 0.201
(annulation time Sk 1 n U
' >5dk 2 6 6
Gnulationtime e ! 0| ol Total 3 50 573 | <005
>5 min 0 63 63
Total 7 566 573 0,999 Diverticulum Yes 1 96 97
No 2 474 476
Yes 1 96 97 Total 3 570 573 0427
Diverticulum
No b 470 476
Total 7 s66 | 573 099  Precut es [ LU
sphincterotomy | No 2 460 | 462
brecul Yes 1 0 m Total 3 570 573 0.477
sphincterotomy No 6 456 462
Total 7 566 | 573 0999 (<60 years), clinical suspicion of SOD, the absence of chronic
pancreatitis, difficult cannulation, precut sphincterotomy, re-
petitive and aggressive pancreatography, ampullectomy, and
Chronic renal Yes 3 17 2 pancreatic duct wire passage were defined as risk factors in
failure No 4 549 553 multivariate analyses (13,18-20). In our study, the rate of post
Total 7 566 | 573 | <005 ERCP pancreatitis was 7% (n=40). Ninety percent (n=36) of
PEPs had mild, 2.5% (n=1) moderate, 7.5% (n=3) had severe
pancreatitis. None of our patients received rectal indometha-
Cirthosis Yes 1 1 2 cin before or during the procedure. Protective pancreatic duct
No 6 565 571 stenting was not performed in any of our patients to prevent
Total ; 566 3 | <005 post ERCP pancreatitis. Standard hydration was given to our
: patients during and after the procedure for 8 hours. In our
study, in accordance with the literature; female sex, suspicion
Yes 5 81 86 of SOD, long procedure and cannulation time, significantly
(HF/CAD : : : :
No ) 485 487 increased the risk of PEP. Many studies accepted the termi-
nation period of the procedure as 10-30 minutes (21-23). In
Total 7 566 573 <0.05
terms of the use of electrocautery, pure or blended current

*CHF/CAD (Congestive heart failure / Coronary artery disease)

Post- ERCP pancreatitis (PEP) is the most common com-
plication. The incidence range of PEP is from 1.6% to 15 %
(5,6,8,12-15). The consensus definition and classification of
PEP were described in 1991 by Cotton et al. (10). The mecha-
nisms of PEP are not clear, but several have been suggested in
the literature. Mechanical trauma, chemical injury, hydrostat-
icinjury, thermal injury, infection, and allergy were described
(16,17). A crucial step in preventing PEP is patient selection to
identify high-risk patients for PEP. Female sex, younger age

does not affect the risk of PEP (24). Blended current was used
for all patients in our study. A meta-analysis demonstrated
that guidewire assisted cannulation significantly decreased
the incidence of PEP (25). In our study, guide wire assisted
cannulation was used for all patients. Case volume and train-
ee participation have been suggested to affect the risk of PEP,
but study results have been inconsistent with some studies
suggesting increased risk for PEP (26,27), whereas other failed
to demonstrate an increased rate of PEP with trainee partic-
ipation (28). The patient volume of our center is > 300 per
year.
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The most common infection after ERCP is cholangitis (29).
The most common bacteria in the biliary tract are Gram-neg-
ative organisms (30,31). The most important risk factor for
post- ERCP infection is incomplete or failed biliary drainage
(32,33). Prior history of liver transplantation or incomplete
biliary drainage are the highest risk groups for post ERCP
cholangitis (30). In our study, the rate of post ERCP cholan-
gitis was 0.9% (n=5). In our study, in accordance with the
literature; Incomplete or failed drainage was observed to
increase the risk of post-ERCP cholangitis. Several strategies
are recommended to reduce the risk of post-ERCP cholangitis.
Prophylactic preprocedural antibiotics is recommended for
patients with a history of liver transplantation or suspected
biliary obstruction, sclerosing cholangitis, expected difficulty
with complete biliary drainage, pancreatic pseudocysts and
immunocompromised status (29).

Bleeding is another complication associated with ERCP,
ranging from oozing to severe bleeding. Post ERCP bleeding
is in 0.3-2% of cases (4,32,34). In our study, post ERCP bleed-
ing was observed as 1.2% (n=7). Before the procedure, all pa-
tients were prepared to have inr <1.5 and platelets >50000
mm3. Antiplatelet agents were stopped 3 days before the
procedure for all patients. As much as possible, the sphinc-
terotomy procedure was performed on the duodenal papilla
at the 11-1 o’clock position which is thought to be the region
with the least vascularization (35). Several factors which were
described to increase the risk of post ERCP bleeding included
coagulopathy, anticoagulation medication within 3 day of en-
doscopic sphincterotomy, cholangitis before ERCP, bleeding
during initial endoscopic sphincterotomy and lower a case
volume (18,34,36). It was suggested in another study that liver
cirrhosis, dilated common bile ducts, periampullary divertic-
ulum, precut sphincterotomy appeared to increase the risk of
post-sphincterotomy bleeding (18). In our study, contrary the
literature, we did not find any correlation between ERCP tech-
nique or cannulation or procedure time and post-ERCP risk.
The choice of electrosurgical current for biliary sphincteroto-
my has been another source of research. There are two types
of electrosurgical current, pure current and blended current.
Blended current is a mixture of cutting and coagulation thus
it causes more coagulation and heating. A meta-analysis has
shown that pure current is associated with more episodes of
bleeding (37,38). The use of a partially closed sphincterotome
was not associated with a reduction in bleeding risk (39).

Post ERCP perforation is reported in less than 1% of cases
(27,28,40). In our study, the post ERCP perforation rate was
0.5% (n=3). One of the patients had periampullary perfora-
tion, one had a pancreatic duct injury, and the last one had
retroperitoneal gas alone. Severe abdominal pain, leukocyto-
sis, fever, tachycardia, and sometimes back pain are among
the ten most common clinical findings (29). In a retrospective
study of 12,427 patients undergoing ERCP, the post ERCP per-

foration rate 0.6% (28). The most common causes are guide-
wire manipulation (32%), sphincterotomy (15%), endoscope
manipulation (11%), cannulation (11%), stent placement (9%),
and stricture dilation (7%) (28). Procedure-related risk factors
for perforation include difficult cannulation, sphincterotomy,
prolonged procedure, biliary structure dilation, intramural
injection of contrast material, and precut sphincterotomy
(28,31,41,42). In our study, in accordance with the literature,
we saw that the risk of post ERCP perforation increased with
cannulation time. Contrary to the literature, we found that it
was unrelated to pre-cut sphincterotomy.

Limitations

The patient populations could have also been included a
group given rectal indomethacin and their PEP ratios could
be compared. Besides the processing time and the cannula-
tion time, the number of cannulations could also be added.
PEP risk could be compared by creating groups that received
aggressive hydration and pancreatic stenting. Studies with
larger patient samples are needed to confirm risk factors for
less common complications such as cholangitis, perforation.
The findings of this study need to be further confirmed in
prospective studies. The overall complication rate could not
be established because complications related to sedation
were not considered. Larger, prospective multicenter studies
are needed to determine the overall efficacy and reliability
of ERPC and post-ERCP complications and associated factors.

We thought that there might be some important points in
the development of post-ERCP pancreatitis (although pre-op-
erative NSAID prophylaxis and prophylactic pancreatic stent
not being treated) and other complications. For example, the
intramural part, which is the last part of the choledochal duct
and opens to the papilla after joining with the pancreatic
main duct, is about 2 cm. While we used conventional guide-
wire technique, we performed partial sphincterotomy after
the guidewire was advanced 2 cm in the first stage. Then we
continued to push the guidewire proximal to the bile duct.
Thus, we think that we prevent accidental or unnecessary
pancreatic cannulation. another important point: we gave
the contrast agent when the guidewire passed proximal to
the intramural part of the choledochal canal. So, we thought
we bypassed the level of pancreatic duct opening. Another
important point: we kept the process time and cannulation
time as short as possible. If we think the process will fail, we
made the pre-cut and postponed it to the next session.

It seems that ERCP will always play the most critical role
in pancreaticobiliary diseases. Ercp complications occur even
with highly experienced endoscopists who should know the
risks of ERCP complications and must always be prepared for
their management. There are some strategies to reduce and
manage ERCP-related complications. Larger studies are need-
ed to identify these strategies.



MKU Tip Dergisi 2021;42(1):10-17

U. Karaogullarindan

ACKNOWLEDGEMENT

Peer-Review
Externally peer reviewed.

Conflict of Interest
The authors declare that they have no conflict of interests

regarding content of this article.

Financial Support

The Authors report no financial support regarding content

of this article.

Ethical Declaration

Ethical approval was obtained from Kahramanmaras

Siitcii imam University Clinical Research Ethical Committee
with date 22.07.2020 and number 14, and Helsinki Declara-
tion rules were followed to conduct this study.

1.

ASGE Standards of Practice Committee; Chandrasekhara V,
Khashab MA, Muthusamy VR, Acosta RD, Agrawal D, Bruining
DH et al. Adverse events associated with ERCP. Gastrointest
Endosc.  2017;  85(1):32-47.  https://doi.org/10.1016/].
2ie.2016.06.051

ASGE Standards of Practice Committee; Early DS, Ben-
Menachem T, Decker GA, Evans JA, Fanelli RD, Fisher DA et al.
Appropriate use of Gl endoscopy. Gastrointest Endosc. 2012;
75(6):1127-31. https://doi.org/10.1016/j.gie.2012.01.011

ASGE Standards of Practice Committee; Chathadi KV,
Chandrasekhara V, Acosta RD, Decker GA, Early DS, Eloubeidi
MA et al. The role of ERCP in benign diseases of the biliary
tract. Gastrointest Endosc. 2015; 81(4):795-803. https://doi.
0rg/10.1016/j.gie.2014.11.019

Freeman ML, Nelson DB, Sherman S, Haber GB, Dorsher
PJ, Moore JP et al. Complications of endoscopic hiliary
sphincterotomy. N Engl ] Med. 1996; 335(13):909-18. https://
doi.org/10.1056/NEJM199609263351301

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 | Gastroenterol.
2007; 102(8):1781-8. https://doi.org/10.1111/].1572-
0241.2007.01279.x

Williams EJ, Taylor S, Fairclough P, Hamlyn A, Logan RF, Martin
D et al. Risk factors for complication following ERCP; results of
a large-scale, prospective multicenter study. Endoscopy. 2007;
39(9):793-801. https://doi.org/10.1055/5-2007-966723

Wang P, Li ZS, Liu F, Ren X, Lu N-H, Fan Z-N et al. Risk factors
for ERCP-related complications: a prospective multicenter
study. Am | Gastroenterol. 2009; 104(1):31-40. https://doi.
org/10.1038/ajg.2008.5

Sharma VK, Nguyen CC, Crowell MD, Lieberman DA, Garmo P,
Fleischer DE. A national study of cardiopulmonary unplanned
events after Gl endoscopy. Gastrointest Endosc 2007; 66(1):27-
34, https://doi.org/10.1016/j.gie.2006.12.040

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Patel D, Chopra S, Berman MD. Serious systemic toxicity
resulting from use of tetracaine for pharyngeal anesthesia in
upper endoscopic procedures. Dig Dis Sci 1989; 34(6):882-4.
https://doi.org/10.1007/BF01540273

Cotton PB, Lehman G, Vennes J, Geenen JE, Russell RC, Meyers
WC et al. Endoscopic sphincterotomy complications and
their management: an attempt at consensus. Gastrointest
Endosc. 1991; 37:383-93. https://doi.org/10.1016/50016-
5107(91)70740-2

Talukdar R. Complications of ERCP. Best Pract Res Clin
Gastroenterol. 2016;30:793-805. https://doi.org/10.1016/].
bpg.2016.10.007

ChengCL, Sherman S, Watkins L, Barnett ], Freeman M, Geenen
] et al. Risk factors for post-ERCP pancreatitis: a prospective
multicenter study. Am | Gastroenterol. 2006;101:139-47.
https://doi.org/10.1111/].1572-0241.2006.00380.x

Cheon YK, Cho KB, Watkins JL, McHenry L, Fogel EL, Sherman
S et al. Frequency and severity of post-ERCP pancreatitis
correlated with extent of pancreatic ductal opacification.
Gastrointest Endosc. 2007;65:385-93. https://doi.
0rg/10.1016/j.gie.2006.10.021

Cotton PB, Garrow DA, Gallagher ], Romagnuolo J. Risk factors
for complications after ERCP: a multivariate analysis of 11,497
procedures over 12 years. Gastrointest Endosc. 2009;70:80-8.
https://doi.org/10.1016/j.gie.2008.10.039

Enochsson L, Swahn F, Arnelo U, Nilsson M, Lohr M, Persson
G. Nationwide, population-based data from 11,074 ERCP
procedures from the Swedish Registry for Gallstone Surgery
and ERCP. Gastrointest Endosc. 2010;72:1175-84. https://doi.
0rg/10.1016/j.gie.2010.07.047

Akashi R, Kiyozumi T, Tanaka T, Sakurai K, Oda Y, Sagara K.
Mechanism of pancreatitis caused by ERCP. Gastrointest Endosc.
2002;55(1):50-4. https://doi.org/10.1067/mge.2002.118964

Pezzilli R, Romboli E, Campana D, Corinaldesi R. Mechanisms
involved in the onset of post-ERCP pancreatitis. | Pancreas.
2002;3:162-8.

Freeman ML. Adverse outcomes of ERCP. Gastrointest
Endosc. 2002; 56(suppl):S273-82. https://doi.org/10.1067/
mge.2002.129028

DingX, Zhang F, Wang Y. Risk factors for post-ERCP pancreatitis:
a systematic review and meta-analysis. Surgeon | R Coll
Surgeon Edinb Irel. 2015;13:218-29. https://doi.org/10.1016/].
surge.2014.11.005

Chen JJ, Wang XM, Liu XQ, Li W, Dong M, Suo ZW et al. Risk
factors for post-ERCP pancreatitis: a systematic review of
clinical trials with a large sample size in the past 10 years.
Eur | Med Res. 2014;19(1):26. https://doi.org/10.1186/2047-
783X-19-26

Lee TH, Park do H, Park JY, Kim EO, Lee YS, Park JH et al. Can
wire-guided cannulation prevent post- ERCP pancreatitis? A




ERCP Results, Complications, and Related factors

MKU Tip Dergisi 2021;42(1):10-17

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

prospective randomized trial. Gastrointest Endosc. 2009; 69(3
pt 1):444-49. https://doi.org/10.1016/j.gie.2008.04.064

Maeda S, Hayashi H, Hosokawa O, Dohden K, Hattori
M, Morita M et al. Prospective randomized pilot trial of
selective biliary cannulation using pancreatic guide-wire
placement.  Endoscopy. 2003;35(9):721-24.  https://doi.
0rg/10.1055/5-2003-41576

Kaffes AJ, Sriram PV, Rao GV, Santosh D, Reddy DN. Early
institution of pre-cutting for difficult biliary cannulation:
a prospective study comparing conventional vs. a modified
technique. Gastrointest Endosc. 2005;62(5):669-74. https://
doi.org/10.1016/j.gie.2005.05.022

Maple JT, Keswani RN, Hovis RM, Saddedin EZ, Jonnalagadda
S, Azar RR et al. Carbon dioxide insufflation during ERCP for
reduction of postprocedure pain: a randomized, double-
blind, controlled trial. Gastrointest Endosc. 2009;70:278-83.
https://doi.org/10.1016/j.gie.2008.12.050

Tse F, Yuan Y, Moayyedi P, Leontiadis Gl. Guidewire-assisted
cannulation of the common bile duct for the prevention
of post- endoscopic retrograde cholangiopancreatography
(ERCP)  pancreatitis.  Cochrane  Database  Syst Rev.
2012;12(12):Cd009662. https://doi.org/10.1002/14651858.
(CD009662

Freeman ML, DiSario JA, Nelson DB, Fennerty MB, Lee |G,
Bjorkman DJ et al. Risk factors for post-ERCP pancreatitis:
a prospective, multicenter study. Gastrointest Endosc.
2001;54:425-34. https://doi.org/10.1067/mge.2001.117550

Vandervoort |, Soetikno RM, Tham TC, Wong RC, Ferrari
AP, Montes H et al. Risk factors for complications after
performance of ERCP. Gastrointest Endosc. 2002;56:652-56.
https://doi.org/10.1016/S0016-5107(02)70112-0

Lida T, Kaneto H, Wagatsuma K, Sasaki H, Naganawa Y,
Nakagaki S et al. Can trainees safely perform endoscopic
treatments for common bile duct stones? A single-center
retrospective study. Intern Med (Tokyo, Jpn). 2018;57:923-28.
https://doi.org/10.2169/internalmedicine.9737-17

Chandrasekhara V, Khashab MA, Muthusamy VR, Acosta
RD, Agrawal D, Bruinig DH et al. Adverse events associated
with ERCP. Gastrointest Endosc. 2017;85:32- 47. https://doi.
0rg/10.1016/j.gie.2016.06.051

Chen M, Wang L, Wang Y, Wei W, Yao YL, Ling TS et al. Risk
factor analysis of post- ERCP cholangitis: a single-center
experience. Hepatobiliary Pancreat Dis Int. 2018;17:55-8.
https://doi.org/10.1016/j.hbpd.2018.01.002

Subhani JM, Kibbler C, Dooley JS. Review article:
antibiotic  prophylaxis  for  endoscopic  retrograde
cholangiopancreatography  (ERCP). Aliment Pharmacol

Ther.  1999;13(2):103-16.
2036.1999.00452 .x

https://doi.org/10.1046/j.1365-

Loperfido S, Angelini G, Benedetti G, Chilovi F, Costan F,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Berardinis FD et al. Major early complications from diagnostic
and therapeutic ERCP: a prospective multicenter study.
Gastrointest Endosc. 1998;48(1):1-10. https://doi.org/10.1016/
S0016-5107(98)70121-X

Szary NM, Al-Kawas FH. Complications of endoscopic
retrogradecholangiopancreatography: how to avoid and
manage them. Gastroenterol Hepatol. 2013;9:496-504.

Oh HC, EI H II, Easler J), Watkins ], Fogel EL, McHenry L et al.
Post-ERCP bleeding in the era of multiple antiplatelet agents.
Gut Liver. 2018;12:214-18. https://doi.org/10.5009/gnl17204

Mirjalili  SA, Stringer MD. The arterial supply of the
major duodenal papilla and its relevance to endoscopic
sphincterotomy. Endoscopy. 2011;43(4):307-11. https://doi.
0rg/10.1055/5-0030-1256229

Wilcox CM, Canakis |, Monkemuller KE, Bondora AW, Geels
W. Patterns of bleeding after endoscopic sphincterotomy,
the subsequent risk of bleeding, and the role of epinephrine
injection. Am ] Gastroenterol. 2004;99:244-48. https://doi.
org/10.1111/j.1572-0241.2004.04058.x

Verma D, Kapadia A, Adler DG. Pure versus mixed
electrosurgical current for endoscopic biliary sphincterotomy:
a meta-analysis of adverse outcomes. Gastrointest Endosc.
2007;66(2):283-90. https://doi.org/10.1016/j.gie.2007.01.018

Morris ML, Tucker RD, Baron TH, Song LM. Electrosurgery
in gastrointestinal endoscopy: principles to practice. Am |
Gastroenterol. 2009;104:1563-74. https://doi.org/10.1038/
ajg.2009.105

Katsinelos P, Paroutoglou G, Kountouras J, Chatzimavroudis
G, Zavos C, Terzoudis S et al. Partially covered vs uncovered
sphincterotome and  post-endoscopic  sphincterotomy
bleeding. World ] Gastroenterol. 2010;16:5077-83. https://doi.
0rg/10.3748/wjg.v16.i40.5077

Enns R, Eloubeidi MA, Mergener K, Jowell PS, Branch MS,
Pappas TM et al. ERCP-related perforations: risk factors
and management. Endoscopy. 2002;34:293-98. https://doi.
0rg/10.1055/s5-2002-23650

AvgerinosDV, LiagunaOH, LoAY, Voli], LeitmanIM.Management
of endoscopic retrograde cholangiopancreatography: related
duodenal perforations. Surg Endosc. 2009;23:833-8. https://
doi.org/10.1007/s00464-008-0157-9

Morgan KA, Fontenot BB, Ruddy |M, Mickey S, Adams

DB. Endoscopic retrograde cholangiopancreatography
gut perforations: when to wait! When to operate!
Am Surgeon. 2009;75:477-83. https://doi.

0rg/10.1177/000313480907500605

Preetha M, Chung YF, Chan WH, Ong HS, Chow PK, Wong
WK et al. Surgical management of endoscopic retrograde
cholangiopancreatography-related perforations. ANZ ] Surg.
2003;73:1011-14. https://doi.org/10.1046/].1445-2197.2003.
t01-15



