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Abstract

BACKGROUND

Endoscopic retrograde cholangiopancreatography (ERCP) is a valuable
therapeutic technique for pancreatobiliary diseases, and its application in the
elderly is no longer limited. However, a higher incidence of procedure difficulty
and periprocedural adverse events might be expected in elderly patients due to
the presence of other medical disorders and the poor general condition of this
population.

AIM

To evaluate the incidence, causes, and management of difficult biliary cannulation
during ERCP in elderly patients and the role of difficult cannulation as a risk
factor for adverse events.

METHODS

A total of 614 patients who underwent ERCP during the study period were
prospectively studied and divided into two groups based on their age. One
hundred and forty-six patients were aged 80 years or older and 468 patients were
aged less than 80 years. The primary outcome measurements were cannulation
difficulty, cannulation success rate, ERCP procedure time, and related adverse
events.

RESULTS

There was no difference in the incidence of difficult cannulation among the two
groups (32.9% vs 34.4%, P = 0.765), as well as in the cannulation success rate
(96.6% vs 96.8%, P = 0.54). The cannulation techniques were shown to be safe and
efficient in achieving successful cannulation. Logistic regression analysis showed
that patients aged 80 years or older were not associated with increased adverse
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events; however, difficult cannulation cases [adjusted odds ratio (AOR) = 3.478;
95% confidence interval (CI): 1.877-6.442; P < 0.001] and patients with Charlson
Comorbidity Index = 2 (AOR = 1.824; 95%CI: 0.993-3.349; P = 0.045) were more
likely to develop adverse events. In contrast, other factors including age < 65
(AOR = 3.460; 95%CI: 1.511-7.922; P = 0.003), female gender (AOR = 2.362;
95%Cl=1.089-5.124; P = 0.030), difficult cannulation (AOR = 4.527; 95%Cl: 2.078-
9.860; P < 0.001), and patients with cholangitis (AOR = 3.261; 95%CI: 1.204-8.832; P
= 0.020) were strongly associated with a higher rate of post-ERCP pancreatitis.

CONCLUSION

Advanced age has not been proved to be a risk factor for difficult cannulation,
and secondary cannulation techniques can be safely and efficaciously utilized in
this group. Patients with a Charlson Comorbidity Index > 2 and difficult
cannulation are associated with an increased overall adverse events rate, while
age 2 80 years is not.

Key words: Endoscopic retrograde cholangiopancreatography; Difficult cannulation;
Cannulation techniques; Elderly; Adverse events; Post- endoscopic retrograde
cholangiopancreatography pancreatitis

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: As life expectancy has increased, the application of endoscopic retrograde
cholangiopancreatography in the elderly population is no longer limited. This increase
may come with more difficulty in biliary cannulation or more related adverse events in
senior patients. Little is known about cannulation difficulty grading in the elderly and its
relationship with adverse events. Therefore, we aimed to evaluate the risk factors for
adverse events in elderly patients with difficult bile duct access.

Citation: Tabak F, Wang HS, Li QP, Ge XX, Wang F, Ji GZ, Miao L. Endoscopic retrograde
cholangiopancreatography in elderly patients: Difficult cannulation and adverse events. World J
Clin Cases 2020; 8(14): 2988-2999

URL: https://www.wjgnet.com/2307-8960/full/v8/i14/2988.htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.114.2988

INTRODUCTION

Aging society is becoming a global issue, and in China, the elderly population is
growing rapidly. According to China’s National Working Committee on aging, it will
take just 20 years to double the proportion of the elderly Chinese population from 10%
to 20%. Moreover, by 2050, about a third of the country’s population will be over 60
years, and thereby, the proportion of the elderly population, 80 years of age or more,
will also rise. As a result of increased life expectancy, the incidence of choledo-
cholithiasis and pancreatobiliary malignancy is increasing in advanced age.
Endoscopic retrograde cholangiopancreatography (ERCP) has become a valuable
therapeutic procedure in pancreatobiliary diseases, especially for patients with
concomitant diseases, which increase the risk associated with surgery. However, a
higher incidence of procedure difficulty and periprocedural adverse events might be
expected in elderly patients due to the presence of other medical disorders and the
poor general condition of this population. Furthermore, the age-related higher
probability of periampullary diverticulum and post-surgical anatomy reconstruction
make ERCP a challenging procedure in this group. Therefore, there is a need to assess
the possible benefits and risks of ERCP in every elderly patient. A successful ERCP
procedure requires deep cannulation of the common bile duct and/or main pancreatic
duct via the major duodenal papilla. A recent definition of difficult biliary cannulation
was released by the Scandinavian Association for Digestive Endoscopy in 2014 and
later confirmed in 2016 by the European Society of Gastrointestinal Endoscopy
guidelines. According to these new criteria, biliary cannulation is considered difficult
if it lasts longer than 5 min, requires more than five attempts, or the pancreatic duct is
cannulated more than twice. The probability of failed biliary cannulation ranges from
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5-18% based on the endoscopist’s experience and the center volume. Some studies
suggest that a higher number of cannulation attempts leads to a higher incidence of
post-ERCP pancreatitis (PEP).

Although multiple studies on the safety of ERCPs in the elderly have been
published, not enough studies have focused on difficult cannulation and the safety of
different cannulation techniques used in elderly patients.

The first objective of this study was to present a new inclusive study on the age-
dependent safety and efficacy of ERCP taking into account the choice of using multiple
techniques to accomplish deep cannulation of the common bile duct (CBD). The
second objective was to study the influence of cannulation difficulty as a risk factor for
adverse events, especially PEP.

MATERIALS AND METHODS

Data source and participants

The study protocol was approved by the Institutional Review Board of the Second
Affiliated Hospital of Nanjing Medical University. A total of 930 consecutive ERCPs
were performed in our endoscopy center between July 2016 and January 2018, and the
clinical and therapeutic related data were prospectively collected. Patients with
previous sphincterotomy and patients with altered anatomy (Billroth 1I, Roux-en-y
reconstruction, or duodenum stricture), in whom we could not reach the papilla, were
excluded. For the purpose of analysis, a total of 614 patients with a native papilla
enrolled in this study were divided into two groups based on their age. Those 614
patients were subsequently filtered based on difficult cannulation grading (Figure 1).
All patients signed an informed consent form before ERCP was performed.

Patients’ clinical data

Data describing the patients' clinical and therapeutic features, including
demographics, comorbid diseases, procedure details, and ERCP-related adverse
events, were prospectively collected. Also, the cannulation duration and number of
attempts were carefully recorded.

Comorbid diseases were classified as hypertension, cardiac diseases (ischemic heart
diseases, heart failure), diabetes mellitus, neurological diseases (cerebrovascular
diseases, dementia), hepatic diseases, malignancy, chronic pulmonary diseases, and
renal diseases. Additionally, comorbidities were weighted using the Charlson
Comorbidity Index (CCI), which is based on varying assigned weights of comorbid
conditions depending on the risk of mortality associated with each one. We used the
cutoff of CCI 2 2 to stratify the patients based on their comorbidities.

Indications were grouped into choledocholithiasis with or without biliary
pancreatitis or cholangitis, chronic pancreatitis, benign strictures, and patients with
known or suspected cholangiocarcinoma, ampullary or pancreatic carcinoma.
Additionally, the second ERCP was performed to complete the clearance of biliary
stones, insert or exchange biliary stents.

Endoscopic procedure
All patients underwent therapeutic ERCP using a side-view duodenoscope in the
prone or left lateral position following overnight fasting. The patients were sedated
using intravenous midazolam with adjusted propofol dosage for suitable sedation in
advanced age. Patients were monitored continuously during the procedure by an
anesthesiologist using a pulse oximeter, electrocardiography monitoring, and
supplementary oxygen when needed. Prophylactic octreotide dose was administered
to all patients before ERCP for PEP prevention. In addition, prophylactic placement of
a pancreatic stent was carried out in patients with difficult cannulation, especially
those with multiple pancreatic cannulations. Rectal non-steroidal anti-inflammatory
drugs were not administered for the prevention of PEP during the study period.
Standard biliary cannulation was initially performed using a guidewire-assisted
technique with a sphincterotome. Needle knife precut (NKP) or transpancreatic
sphincterotomy (TPS) were carried out when selective biliary access failed after
standard cannulation attempts. Choosing the most suitable secondary cannulation
technique was according to the endoscopist’s expertise, which was mainly based on
the repetitive unintended guidewire insertion into the pancreatic duct. NKP was
considered as the preferred choice in the absence of pancreatic cannulation and in
cases with impacted biliary stones at the ampulla or the distal CBD. In cases of prior
pancreatic guidewire insertion, TPS was performed with placement of a prophylactic
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Total 930 ERCPs

j

Eligible, n = 614

Excluded, n = 316
Follow-up, 7 = 166
Stent removing, 7 = 107
Taking a biopsy, 7 = 36
Failed reaching papilla
n=7

Based on age

n =614
Age > 80 Age < 80
n = 146 n = 468

Based on cannulation difficulty

n =209
Age > 80 Age < 80
n =49 n =160

Figure 1 Endoscopic retrograde cholangiopancreatography sample breakdown. ERCP: Endoscopic retrograde cholangiopancreatography.
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pancreatic stent. It is standard procedure in our hospital, that all patients undergoing
ERCP require a three-day hospitalization period for observation and follow-up serum
amylase measurement.

Definitions and criteria

Cannulation was considered difficult if it took more than 5 min, needed more than five
cannulation attempts in the papilla, or the pancreatic duct was cannulated more than
twice. In this study, we used cannulation time scoring to grade cannulation difficulty.
Therefore, we considered the cannulation difficulty moderate if cannulation time was
5-10 min and difficult if it took more than 10 min. The most probable causes of difficult
cannulation were grouped into periampullary diverticulum, CBD distal stricture, and
stone impaction in the distal bile duct. The size of the papilla including small and
protruding papilla, in addition to other variant anatomy in the orientation and location
of the papilla were reported under the cause of papillary anatomy. Other causes of
difficult cannulation were ampullary carcinoma and surgically altered anatomy in
which the papilla could not be reached.

PEP was diagnosed when the patient had new or worsened abdominal pain in
addition to an elevation in amylase at least three times the upper limit of the normal
level, at more than 24 h after ERCP, which required hospitalization extension. Post-
procedural bleeding was evidenced by a drop-in hemoglobin > 2 g/dL. Other adverse
events, including perforations, cholangitis, and cardiopulmonary events, were defined
according to published criteria.

Statistical analysis

Our sample size was larger than the theoretical sample size estimated by (Gpower 3.1,
a 0.05; statistical power 80%; 1:3 allocation ratio, Fisher’s exact test) and could lead to
sufficient conclusions. Data are presented in the form of the median, the number of
patients, and percentages. The data were analyzed using SPSS version 20 (IBM
Corporation, Somers, NY, United States). Differences among different patient cohorts
were determined using Fisher’s exact test for categorical variables, and the
Mann-Whitney U test for non-categorical variables. Variables of potential significance
(P value < 0.10) were entered into a multivariate analysis (logistic regression analysis,
enter method). Statistical significance was set at the level of P value < 0.05 (two-sided).
Multiple statistical comparisons were performed using multivariate logistic regression
analysis (binary logistic regression, enter method).
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RESULTS

Patients’s characteristics

There were 146 patients (23.8%) aged 80 years or older with a median age of 83 years
[interquartile range (IQR): 81-86] and 468 patients (76.2%) younger than 80 years with
a median age of 62 years (IQR: 50-71) (Table 1). There was no difference in patient
gender between the groups with a comparable male ratio (51.4% vs 53.8%, P = 0.636).
The most common indication in both groups was biliary stone disease (82.9% vs 82.3%,
P = 0.468); followed by benign biliary stricture (11% vs 13.2%, P = 0.287). The younger
group had a higher proportion of patients with cholangitis and gallstone pancreatitis.
Also, the older group had a higher proportion of patients undergoing the procedure
due to tumors, especially ampullary carcinoma. However, no significant difference
was found in the distribution of indications between the two groups. The elderly
group was more likely to have comorbid diseases and a significantly higher
proportion of patients with CCI > 2 than the younger group (29.5% vs 18.3%, P =
0.005). The elderly group had a significantly higher rate of hypertension (38.4% vs
26.7%, P = 0.009), cardiac diseases (15.1% vs 5.1%, P < 0.001), and cerebrovascular
accident (21.9% vs 9.6%, P < 0.001).

There were no significant differences in the cannulation success rate, cannulation,
and ERCP procedure time between the two groups. The median cannulation time was
3.6 min [3.4 (0.8-11.2) vs 3.7 (0.8-12), P = 0.292], and the median ERCP procedure time
was 30 min [30 (23-45) vs 30 (24-45), P = 0.711). The frequency of the second ERCP for
therapy completion was the same in both groups (20.5% vs 20.3%, P = 0.512).

As expected, the elderly group had a higher prevalence of periampullary
diverticulum (29.5% vs 16.7%, P = 0.001). However, cannulation difficulty grading was
not significantly different between the groups; easy cannulation (67.1% vs 65.6%, P =
0.621); moderate difficulty of cannulation (10.3% vs 12.2%, P = 0.658); and difficult
cannulation (22.6% vs 22.2%, P = 0.910).

PEP was the most frequent adverse event in both groups with a lower incidence in
the elderly patient group without a significant difference (2.7% vs 6%, P = 0.088). Most
patients in both groups were diagnosed with mild pancreatitis; only two cases of
moderate pancreatitis developed in the younger group, and all patients were treated
conservatively. Cardiopulmonary events and hypoxia were not significantly different
in the two groups (0.7% vs 0.6%, P = 0.443). Patients with ERCP-related bleeding were
managed with endoscopic submucosal injection of saline-epinephrine and/or
placement of hemostatic clips, and blood transfusion when needed with no
requirement for surgical intervention. There was no significant difference in the
bleeding rate between the two groups, although there was a higher rate in elderly
patients (4.1% vs 1.3%, P = 0.111). This may have been due to the frequent use of
antithrombotic drugs in the older group (7.5% vs 4.9%, P < 0.001). In our sample, two
patients had a perforation, one in each group with no significant difference (0.7% vs
0.4%, P = 0.557). These patients were identified immediately at the time of ERCP and
treated conservatively, and required more than nine days of hospitalization with no
need for surgical intervention. Hospitalization duration was similar in both groups,
and no procedure-related deaths were recorded during the study period.

Difficult cannulation

Considering the cannulation difficulty grading, 209 patients had moderate or difficult
cannulation, including 49 patients (23.4%) 80 years of age or more (Table 2). The
presence of periampullary diverticulum was significantly higher in the elderly group
and was the most common cause of difficult cannulation in this group (26.5% vs 15.6%
P =0.047). Also, ampullary carcinoma was noted to be a significant cause of difficult
cannulation in the elderly group (14.3% vs 1.9%, P = 0.001). In contrast, distal stricture
or impacted stone was the most frequent cause of difficult cannulation in younger
patients, but the difference was not statistically significant (22.4% vs 35.6%, P = 0.108).
The second most common cause in the younger group was papillary anatomy, with a
significant difference among the two groups (18.4% vs 35%, P = 0.029). NKP was the
most common cannulation technique used in the elderly group for difficult
cannulation cases (42.8% vs 36.2%, P = 0.239) followed by guidewire-assisted technique
(38.7% wvs 42.5%, P = 0.743) and TPS (16.7% vs 21.2%, P = 0.546). No significant
difference was noted in the rate of techniques used between the two groups as well as
the rate of pancreatic stent placement in difficult cannulation cases (22.9% vs 28.1%, P
=0.489).
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Parameter Overall (n = 614) Age 2 80 (n = 146) Age < 80 (n = 468) P value
Age [median (IQR)] (yr) 68 (54-79) 83 (81-86) 62 (50-71)
Charlson score [median (IQR)] 0(0-1) 1(0-2) 0 (0-1) 0.001°
Charlson score > 2 21% (129) 29.5% (43) 18.4% (86) 0.005"
ERCP procedure time [median (IQR)] (min) 30 (23-45) 30 (23-45) 30 (24-45) 0.711°
Cannulation time [median (IQR)] (min) 3.6 (0.8-11.8) 3.4 (0.8-11.2) 3.7 (0.8-12) 0.292"
Male 53.2% (327) 51.4% (75) 53.8% (252) 0.636"
Cannulation success rate 96.7% (595) 96.6% (141) 96.8% (454) 0.547"
Indications
Biliary stones 82.4% (506) 82.9% (121) 82.3% (385) 0.468"
Benign strictures 12.7% (78) 11% (16) 13.2% (62) 0.287°
Cholangiocarcinoma 4.2% (26) 4.8% (7) 4.1% (19) 0.424°
Cholangitis 9.1% (56) 6.8% (10) 9.8% (46) 0.180"
Biliary pancreatitis 5.9% (36) 4.8% (7) 6.2% (29) 0.346"
Chronic pancreatitis 1.3% (8) 0% (0) 1.7% (8) 0.113"
Ampullary carcinoma 3.3% (20) 5.5% (8) 2.6% (12) 0.076°
Pancreatic cancer 3.6% (22) 2.7% (4) 3.8% (18) 0.371°
Comorbidities
Hypertension 29.5% (181) 38.4% (56) 26.7% (125) 0.009"
Cardiac diseases 7.5% (46) 15.1% (22) 5.1% (24) <0.001"
Diabetes mellitus 11.7% (72) 13% (19) 11.3% (53) 0.558"
Neurological diseases 12.5% (77) 21.9% (32) 9.6% (45) <0.001"
Hepatic diseases 7.8% (48) 5.5% (8) 8.5% (40) 0.290"
Malignancy 9.3% (57) 11% (16) 8.8% (41) 0.256"
Others 9.9% (61) 14.4% (21) 8.5% (40) 0.031°
Periampullary diverticulum 19.7% (121) 29.5% (43) 16.7% (78) 0.001°
Cannulation grade of difficulty
Easy cannulation 66% (405) 67.1% (98) 65.6% (307) 0.621°
Moderate cannulation 11.7% (72) 10.3% (15) 12.2% (57) 0.658"
Difficult cannulation 22.3% (137) 22.6% (33) 22.2% (104) 0.910"
Second ERCP 20.4% (125) 20.5% (30) 20.3% (95) 0.512"
Adverse events 9.8% (60) 13% (19) 8.8% (41) 0.089"
PEP 5.2% (32) 2.7% (4) 6% (28) 0.088"
Perforation 0.5% (3) 0.7% (1) 04% (2) 0.557"
Bleeding 1.9% (12) 4.1% (6) 1.3% (6) 0.111°
Cholangitis 0.6% (4) 0.7% (1) 0.6% (3) 0.663"
Cardiopulmonary 0.6% (4) 0.7% (1) 0.6% (3) 0.443"
Duration of hospitalization [median (IQR)] (d) 9 (6-13) 9 (7-13) 9 (6-13) 0.208"
Pancreatic stent 10.4% (64) 7.5% (11) 11.3% (53) 0.124°
Anti-thrombotic drug 5.5% (34) 7.5% (11) 4.9% (23) <0.001°
“Independent sample Mann-Whitney U-test.
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PFisher’s exact test. IQR: Interquartile range; ERCP: Endoscopic retrograde cholangiopancreatography.

Table 2 Summary of causes, cannulation techniques, and adverse events of difficult cannulation patients in the older and younger

groups
Overall (n = 209), % Age 2 80 (n=49),% Age < 80 (n = 160), % P value'
Causes of difficulty
Papillary anatomy 31.1 (65) 18.4 (9) 35 (56) 0.029
Distal stricture or impacted stone 32.5 (68) 22.4 (11) 35.6 (57) 0.108
Diverticulum 18.2 (38) 26.5 (13) 15.6 (25) 0.047
Ampullary carcinoma 4.8 (10) 14.3 (7) 1.9 (3) 0.001
Altered anatomy 8.6 (18) 10.2 (5) 8.1 (13) 0.326
Cannulation failure 5.7 (12) 8.3 (4) 5(8) 0.286
Cannulation techniques
Guidewire assisted 42.1 (88) 40.8 (20) 42.5 (68) 0.868
NKP 37.7 (79) 42.8 (21) 36.2 (58) 0.239
TPS 20.1 (42) 16.7 (8) 21.2 (34) 0.546
Pancreatic stent 26.8 (56) 229 (11) 28.1 (45) 0.489
Adverse events
PEP 10 (21) 42(2) 11.8 (19) 0.096
Perforation 1(2) 21 (1) 0.6 (1) 0.407
Bleeding 1.9 (4) 42(2) 1.2(2) 0.227
Cholangitis 19 (4) 21(1) 1.9(3) 0.651
Cardiopulmonary 1(2) -(0) 1.2(2) 0.593

IFisher’s exact test.

IQR: Interquartile range; ERCP: Endoscopic retrograde cholangiopancreatography; PEP: Post-endoscopic retrograde cholangiopancreatography; TPS:

Transpancreatic sphincterotomy; NKP: Needle knife precut.

JBaishideng®

Cannulation techniques

With regard to the safety of cannulation techniques in the elderly group, Table 3
shows that there was no significant difference in the incidence of overall adverse
events using different cannulation techniques. Furthermore, there were no PEP cases
in elderly patients who received NKP or TPS, while PEP developed in two cases after
repeating the standard cannulation using the guidewire.

Risk factors for adverse events

The adverse events multivariate analysis model was created considering age, CCI > 2,
indications, difficult cannulation, and cannulation techniques as independent variables
(Table 4). Logistic regression analysis showed that age > 80 years was not associated
with increased adverse events; however, difficult cannulation (AOR = 3.478) and CCI >
2 (AOR = 1.824) were more likely to result in adverse events when adjusted for the
other variables.

In the second multivariate model, we studied the risk factors related to PEP, as
shown in Table 5. Logistic regression analysis showed that difficult cannulation (AOR
=4.527), age < 65 (AOR = 3.460), cholangitis (AOR = 3.261), and female gender (AOR =
2.362) were strongly associated with increased PEP. However, a CCI > 2 was less likely
to be associated with PEP when adjusted for the other variables.
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Table 3 The incidence of adverse events in difficult cannulation cases in the elderly group after repeated guidewire-assisted

cannulation, needle knife precut, and transpancreatic sphincterotomy

Guidewire NKP TPS P value'
Adverse events n=20 n=21 n=8
PEP 10% (2) - (0) -(0) 0.203
Opverall adverse events 15% (3) 14.3% (3) -(0) 0.129

IFisher’s exact test.

PEP: Post-endoscopic retrograde cholangiopancreatography; TPS: Transpancreatic sphincterotomy; NKP: Needle knife precut.

Table 4 Multivariate analysis of risk factors for adverse events considering age = 80, Charlson Comorbidity Index 2 2, difficult

cannulation, ampullary carcinoma, and needle knife precut

95% Confidence interval

Adjusted odds ratio P value
Lower Upper

Adverse events

Age 280 1.568 0.861 2.854 0.141
CCr>2 1.824 0.993 3.349 0.045
Difficult cannulation 3.478 1.877 6.442 <0.001
Ampullary carcinoma 0.551 0.116 2.610 0.453
NKP 0.506 0.229 1.121 0.093

CCI: Charlson Comorbidity Index; NKP: Needle knife precut.

Table 5 Multivariate analysis of risk factors for post-endoscopic retrograde cholangiopancreatography considering difficult

cannulation, age < 65, female gender,

cholangitis, and Charlson Comorbidity Index 2 2

95% Confidence interval

Adjusted odds ratio P value
Lower Upper

PEP

Difficult cannulation 4527 2.078 9.860 <0.001
Age <65 yr 3.460 1.511 7.922 0.003
Female 2.362 1.089 5.124 0.030
Cholangitis 3.261 1.204 8.832 0.020
CCI22 2.253 0.923 5.497 0.074

PEP: Post-endoscopic retrograde cholangiopancreatography; CCI: Charlson Comorbidity Index.
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DISCUSSION

The average life expectancy worldwide continues to increase, resulting in a rising
number of elderly individuals aged 80 years and older. This issue is evident in the
Chinese population, which will become one of the world’s most aged society in 2030.
The risk of choledocholithiasis and pancreatobiliary malignancies increases with
advancing age, resulting in the older population requiring more invasive procedures.
Several studies have reported the safety and efficacy of ERCP in elderly patients,
although these patients were more likely to have underlying diseases. Comorbid
diseases were also more common in this group in our study. In addition, the older
group had a higher proportion of patients with a CCI > 2. Biliary stones were the main
indication for ERCP in both groups, followed by benign stricture and malignancy.
Cholangitis and biliary pancreatitis were more common in younger patients compared
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to elderly patients. A higher proportion of tumors, especially ampullary carcinoma,
was found in older patients as these indications increase with age.

With regard to ERCP outcomes, most previous studies reported similar efficacy of
therapeutic ERCP in patients over 80 years of age and younger patients. In the current
study, there was no difference in the procedural success rate or the procedure time
between the two groups. Although periampullary diverticulum was more common in
the elderly, difficult cannulation grading according to the cannulation time, did not
show any differences related to age. On the other hand, the causes of difficult
cannulation were distributed differently between the two groups. As periampullary
diverticula sharply increase with age, this was the leading cause of difficult
cannulation in the elderly group. In addition, the higher proportion of tumors in
elderly patients, especially ampullary carcinoma, resulted in tumor growth being the
most common cause of difficult cannulation compared with the younger group. A
lower incidence of benign CBD distal strictures and stone impaction in the elderly
might be due to the age-related increase in CBD diameter, which plays a protective
role on impaction in some elderly patients. Successful cannulation in difficult cases
was achieved in both groups at a similar rate with no significant difference. Different
cannulation techniques were effective in achieving successful biliary access in both
groups.

Several studies have reported the safety of ERCP in elderly patients, and have found
no significant difference in the incidence of ERCP-related adverse events. In our study,
we did not find any increased rate of overall adverse events in patients aged > 80 years
when compared to younger patients. PEP was the most frequent adverse event in our
study, and elderly patients tended to have a lower rate of pancreatitis. Possible reasons
for this lower rate include pancreatic fibrosis and atrophy in the elderly, as well as
decreased pancreatic enzyme secretion. There was no significant difference in the rates
of ERCP-related perforation, cholangitis, and bleeding, although there was a higher
rate of bleeding in elderly patients due to the frequent use of antithrombotic drugs.

With regard to the relationship between difficult cannulation techniques and
adverse events, many studies have shown an association between the overall rate of
adverse events, especially PEP, and repeated initial cannulation attempts or the use of
advanced techniques in difficult cases. Our study found that in the elderly group,
repeated standard cannulation attempts using a guidewire caused a higher rate of
pancreatitis compared with NKP and TPS, but without a significant difference. This
result is consistent with some studies in that early precut is associated with a lower
incidence of PEP when compared with repeated standard papillary cannulation
attempts. The use of TPS resulted in a lower rate of adverse events and can be
considered a safe cannulation technique for elderly patients with difficult cannulation.

In terms of the risk factors for adverse events, we did not observe an increase in the
odds of adverse events in the elderly group compared to the younger group. However,
an increased risk of adverse events was noted with difficult cannulation and a CCI > 2.
Four risk factors for PEP were identified in this study: Difficult cannulation, age less
than 65 years, cholangitis, and female gender. These results are consistent with
previous reports on the safety of ERCP in elderly patients.

The main strength of this study is its prospective nature, and to the best of our
knowledge, it is the first prospective study to focus on difficult cannulation and its
causes in elderly ERCP patients. There are a few limitations to this study. First, the
study was performed at a single center with a limited number of elderly patients. The
second limitation is the rarity of specific adverse events, especially PEP, which may
affect the results of multivariate analyses.

In conclusion, this study has shown that the prevalence of difficult cannulation in
ERCP is not more common in patients over 80 years of age, and the use of different
cannulation techniques is well tolerated with a lower rate of PEP compared with
younger patients. Although successful cannulation rate and procedure duration in
difficult cases were similar in both groups, different causes were found to affect
cannulation difficulty in the two groups. Our study demonstrated that age over 80
years is not a risk factor for ERCP-related adverse events. However, difficult
cannulation and increasing comorbidities with a CCI = 2 are both significantly
associated with overall adverse events.
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ARTICLE HIGHLIGHTS

Research background

Endoscopic retrograde cholangiopancreatography (ERCP) is a valuable therapeutic
technique for pancreatobiliary diseases, and its application in the elderly is no longer
limited. However, a higher incidence of procedure difficulty and periprocedural
adverse events might be expected in elderly patients due to the presence of other
medical disorders and the poor general condition of this population.

Research motivation

The risk of choledocholithiasis and pancreatobiliary malignancies increases with
advancing age, resulting in the older population requiring more invasive procedures.
Although several studies on the safety of ERCPs in the elderly have been published,
further investigation regarding the association between advanced age and difficult
cannulation is required.

Research objectives

The purpose of this study was to investigate the association between the advanced age
and difficult cannulation and the efficacy of different cannulation techniques. We also
aimed to evaluate the impact of difficult cannulation on the occurrence of ERCP-
related adverse events.

Research methods

Patients who underwent ERCP during the study period were prospectively studied
and divided into two groups based on their age. The primary outcome measurements
were cannulation difficulty, cannulation success rate, and ERCP procedure time in
both groups. Causes of difficult cannulation, cannulation techniques used, and related
adverse events were analyzed.

Research results

A total of 614 patients who underwent ERCP with a native papilla were included, of
whom 146 were aged 80 years or older. The incidence of difficult cannulation and
cannulation success rate in elderly patients were comparable to those in younger
patients, and secondary cannulation techniques can be safely and efficaciously utilized
in this group. In multivariate analyses with adjustment for potential confounders, age
greater than 80 years was not associated with an increase in adverse events. However,
patients with difficult cannulation and those with a Charlson Comorbidity Index > 2
were more likely to develop adverse events.

Research conclusions

The prevalence of difficult biliary cannulation during ERCP is not more common in
patients over 80 years of age. Using different cannulation techniques is effective in
achieving biliary access in the elderly with a lower rate of post-ERCP pancreatitis
compared with younger patients.

Research perspectives
This study was performed at a single center with a limited number of elderly patients.
Multi-center prospective studies with a large sample of elderly patients are required to
evaluate the short-and long-term consequences of difficult cannulation and advanced
cannulation techniques.
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