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Abstract

BACKGROUND

Data suggest that elderly patients may have a lower risk of complications after
endoscopic retrograde cholangiopancreatography (ERCP), especially concerning post-

ERCP pancreatitis (PEP).

AIM

To validate these findings in a large, real-world clinical setting.

METHODS

Clinical, epidemiological, and procedural data collected from a prospectively maintained
database were gathered over a 20-year period (2001-2021) from consecutive patients
undergoing their first ERCP. Patients were grouped based on age: < 80 years and = 80

years.

ﬁSU L]

A total of 3147 patients were included in the study, with 70.3% < 80 years old and 28.7%
> 80 years. The most common indication for ERCP was biliary colic with or without
elevated liver enzymes (39.6%). Periampullary diverticula were more frequently
observed in elderly patients (P < 0.001). Successtul cannulation of the common bile duct
was achieved in 96.1% of cases and did not differ significantly between age groups (P =
0.148). Complete common bile duct clearance during the first ERCP was accomplished in
90.1%, and stone size was the only independent predictor of success. Use of antiplatelet
or anticoagulant therapy was independently associated with intraprocedural bleeding
(odds ratio =1.333; P = 0.03 and odds ratio = 1.275; P = 0.041, respectively). Overall, post-
ERCP complications occurred in 6% of cases, with similar rates between elderly and
younger patients. The most common complication was PEP. The incidences of clinical

bleeding and PEP did not differ significantly between groups (P = 0.290 and P = 0.128,
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respectively). Clinical bleeding was independently associated with anticoagulant use and

intraprocedural bleeding.

CONCLUSION
Our findings highlight that elderly patients do not experience higher complication rates
or lower success rates with ERCP, supporting the procedure’s safety and efficacy in this

population.
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Core Tip: Data suggest that endoscopic retrograde cholangiopancreatography (ERCP) is
just as effective in elderly patients as in younger ones d is associated with a lower rate
of complications, including post-ERCP pancreatitis. Based on our experience, ERCP in
elderly patients is generally as safe and effective as in younger patients. However, when
complications do occur, they tend to be more challenging to manage. Additionally,
factors such as the use of antiplatelet and anticoagulant medications, the presence of
periampullary diverticula, and larger stones, more frequently observed among elderly

patients, may pose additional risks, especially for bleeding, and may influence

procedural success.

INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) is currently an invaluable

therapeutic procedure indicated for a variety of biliary and pancreatic conditions[1]. In
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recent years, improvements in training, accumulated endoscopist experience, and
advances in techniques and modalities have led to an exceptionally high success rate.
Nonetheless, ERCP remains imperfect[2,3]. It is also associated with a risk of peri- and
post-procedural adverse events, which are not negligible and can sometimes be severe,
even resulting in death. The most common complications include post-ERCP pancreatitis
(PEP), bleeding, cholangitis, and perforation. Despite guidelines recommending
prophylactic measures to mitigate these risks, such adverse events cannot be entirely
avoided[4,5]. In Greece, as in many parts of Europe, recent data indicate that the average
life expectancy exceeds 80 years[6]. Consequently, endoscopists are increasingly
performing ERCPs in elderly patients, who are often characterized by higher frailty,
polypharmacy, and more complex medical histories[7,8].

Some recent evidence suggests that elderly patients may even have a lower risk of
complications following ERCP, particularly PEP[9,10]. This protective effect of aging
appears to persist in patients over 65 years old, according to an older meta-analysis[11].
However, the success rate of ERCP does not seem to be affected by age; even in patients
over 80 or 90 years, success rates generally exceed 90%[12,13].

Interestingly, a recent study involving patients over 90 concluded that, although
complication rates such as PEP did not differ between frail and non-frail elders, frail
patients had a significantly higher mortality risk and healthcare burden[14]. Similarly, a
meta-analysis of studies including patients over 90 years old failed to demonstrate
significant differences in ERCP success or adverse event rates compared to younger
patients; however, the risk of bleeding and procedure-related mortality was notably
higher in nonagenarians[15].

Research on the success rates and complications of ERCP in patients over 80 is limited
and often involves small sample sizes. Furthermore, many studies do not apply a
consistent age cutoff; some define elderly as 80 years old, while others use 90. As
previously noted, the average life expectancy in Europe, and particularly in Greece, is
close to 80 years. Data focusing on patients over 65 are more plentiful.q-nerefore, the main

objective of our study was to evaluate the safety and efficacy of ERCP in a large, real-
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;
world cohort of patients aged 80 years and older. We specifically examined those
undergoing their first ERCP and compared their outcomes to a younger control group,

utilizing a prospectively maintained database.

EATERIALS AND METHODS

Study design

This is a real-world clinical practice study based on consecutive ERCP procedures
performed at two hepatopancreatobiliary reference centers in Athens, Greece: Tzaneio
General Hospital and Aretaeion Hospital. All procedures were conducted by a senior
endoscopist or by fellows supervised by the same senior endoscopist. The study
population included patients over 17 years of age who underwent ERCP over a 20-year
period (2001-2021). A total of 4846 patients received ERCP during this period. After
excluding patients with previous sphincterotomy, 3147 patients undergoing their first
ERCP were included. Patients were categorized based on age (< 80 or = 80 years; Figure

1).

Data collection

All information was recorded prospectively in a predefined form, standardized for all
patients throughout the 20-year study period. Epidemiological, clinical, laboratory,
radiological, therapeutic data, as well as post-ERCP follow-up information, were

collected from a maintained database in 2024 and analyzed retrospectively.

ERCP procedure

ERCP procedure cannulation of the common bile duct (CBD) was attempted using a
sphincterotome with a guidewire. No contrast was injected into the pancreatic duct
unless indicated. Patients underwent needle-knife (NK) precut after 5-10 minutes of
failed cannulation attempts or after 5-10 unsuccessful attempts. The interval and number
of attempts decreased over time during the study. Once cannulation was achieved,

endoscopic sphincterotomy was performed based on clinical indication. Fluoroscopy was
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routinely used at the end of each procedure to exclude retroperitoneal gas. No
prophylactic medications as n-steroidal anti-inflammatory drugs (NSAIDs) or
pancreatic stents were applied to prevent pancreatitis, though all patients received
intravenous (IV) fluids before and for 4-6 hours post-ERCP, initially 1 L of normal saline,
or Ringer’s lactate in the last 10 years, depending on cardiac function and clinician
judgment. All patients received prophylactic IV antibiotics preoperatively (cefuroxime,
ciprofloxacin, or piperacillin/tazobactam), tailored according to allergies and prior
hospitalizations.

Antiplatelet and anticoagulant drug use was documented. Until 2010 both aspirin and
clopidogrel were discontinued 5 days before ERCP performance while warfarin was also
ceased 5 days before ERCP, with bridging therapy with low molecular heparin
administered based on attending physician’s judgement. For all patients on
anticoagulants, international normalized ratio was measured before the procedure and
was not performed if international normalized ratio was not < 1.5. After 2010, aspirin was
not routinely stopped before the procedure, and with the introduction of direct oral
anticoagulants, the last dose was administered at least 48-72 hours before the procedure.

The sedation protocol evolved over the years. Initially, it consisted of administering 1-
2 mg of midazolam + 0.50 pg of fentanyl bolus IV, according to endoscopist judgment,
followed by titrated propofol dosing (minimum: 20 mg; maximum: 800 mg). Pulse rate,

oxygen saturation, and blood pressure were continuously monitored during the

procedure.

Complications

Definitions of individual complications followed Cotton et al[5]. Pancreatitis as defined
as an increase in serum amylase > 3 times the normal value, combined with new or
worsening abdominal pain, more than 24 hours after ERCP[4]. Hyperamylasemia in the
absence of pain persisting more than 6 hours post-ERCP was considered non-clinically
significant. Hyperamylasemia was documented in case of serum amylase increase > 3

times the upper normal value. Perforation was considered clinically significant if
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treatment was escalated during or after ERCP with contrast leakage, presence of
subcutaneous emphysema, or patient distress. Intraprocedural bleeding was defined as
bleeding during sphincterotomy, while clinical bleeding was observed after the
procedure. Peritoneal guidewire insertion or contrast injection without retroperitoneal
gas was not classified as perforation. Cholangitis and cholecystitis were diagnosed
according to Tokyo criteria[16,17]. Complication severity s graded: Mild (2-3 days of
hospitalization), moderate (4-10 days), and severe (> 10 days). Procedures requiring
intervention (endoscopic, percutaneous, or surgical) or intensive care admission were

considered severe.

gatistical analysis

Data were analyzed using SPSS v27 (IBM SPSS Statistics, Chicago, IL, United States).
Variables ere expressed as frequencies, means + SD, or medians with interquartile
ranges, as appropriate. Continuous variables were compared using Student’s f-test (for
normal distributions, assessed by skewness and kurtosis since our sample is large
enough) or the Mann-Whitney U test (for non-normal distributions). Categorical
variables were compared with y? or Fisher’s exact tests. msociations between variables
were assessed with Spearman’s correlation coefficient. Multivariate linear and logistic
regression models identified independent predictors. Only riables with P < 0.10 in
univariate analysis were entered into multivariate models. Goodness of fit was assessed
by the Hosmer-Lemeshow test. Two-sided F values < 0.05 were considered statistically
significant. Since this was a post hoc analysis of de-identified, previously collected data,

ethical approval was deemed not required.

RESULTS

General epidemiological data

In total 3147 patients were included. Fifty-one percent were female. Of these, 2245 (70.3%)
were <80 years old and 902 (28.7%) were 2 80 years old (elders). Female gender was more

common among the elders (P = 0.044). Antiplatelet drugs and anticoagulants were
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received significantly more frequently among elders 9 < 0.001 for both). American
Society of Anesthesiologists (ASA) score differed between groups: Patients > 80 years
were less likely to have an ASA score of 1 and more likely to have an ASA score of 3. The
major indication for ERCP was biliary colic with or without jaundice and/or elevated
liver enzymes (39.6%) and was the most frequent indication in both age groups. It was
more common among non-elders (41% ©vs 36.3 %), whereas cholangitis was more common
among elders (20.4% vs 9.0%, P < 0.001). Prior gastrectomy was more frequent among
elders, while prior hepatobiliary surgery was more common among non-elders (P = 0.040
and P = 0.008, respectively). Periampullary diverticula (PAD) occurred more often in
elderly patients (P < 0.001). The rate of papillary abnormalities (inflamed papilla,
impacted stone, or adenoma) did not differ between groups. Specifics for epidemiological

data and ERCP indications are given in Table 1.

ERCP metrics and effectiveness

Inability to locate or reach the ampulla was observed in 107 patients (3.4%) and did not
differ among the elders or not (P = 0.348). Among the remaining 3040 patients in whom
at least one attempt to cannulate the CBD was performed, cannulation was successful in
96.1% and did not differ between age groups (P = 0.148). No differences in cannulation
rate were observed across age groups for different ERCP indications (Figure 2A). Five or
more attempts to cannulate were equally performed in the two groups (P = 0.291); use of
NK sphincterotomy was also similar (P = 0.480). Elderly patients had lower rates of
pancreatic duct catheterization and lower rates of subsequent normal cholangiogram

= 0.012 and P < 0.001, respectively; Table 2).

Factors affecting successful CBD cannulation

Among patients in whom an attempt to cannulate the CBD was performed, the indication
for ERCP generally did not influence cannulation success rates. However, a difference
was observed when comparing specific patient groups: Those with pancreatitis had

lower success rates, while patients with bile leaks experienced the highest success rates.
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This difference was statistically significant (P = 0.038). Additionally, cannulation rates
were decreased in the presence of PAD (553/592, 93.4% vs 2368/2448, 96.7% if no PAD,
P < 0.001), when five or more attempts were required to cannulate (1631/1744, 93.5% vs
1290/1296, 99.5% if < 5 attempts, P < 0.005), after cannulation of the pancreatic duct
(1031/1095, 94.2% vs 1890/1945, 97.2% with no pancreatic duct cannulation, P < 0.001),
or when NK was used (1027/1136, 90.4% vs 1895/1904, 99.5% when NK not used, P <
0.001). On the other hand, cannulation success was not correlated with gender (males:
1416/1483, 95.5% vs females: 1505/1557, 96.7%, P = 0.111) or the presence of an abnormal
papilla (inflamed, impacted stone, or adenoma) (abnormal: 489/501, 97.6% vs 2432 /2539,
95.8% when normal, P = 0.058). Irrespective of age group, patients in whom cannulation
was unsuccessful were older (mean age of patients with successful cannulation: 68 + 16
years old vs unsuccessful: 72 + 15 years old, P = 0.020).

In patients with PAD, five or more cannulation attempts were less common (300/592,
50.7% wvs 1444 /2448, 59.0% when no PAD was observed, P < 0.001), and NK use was also
less common (157/592, 26.5% vs 979/2448, P < 0.001). The rate of pancreatic duct
catheterization did not differ (208/592, 35.1% wvs 887/2448, 36.2%, P = 0.634). In the
multivariate logistic regression analysis concerning factors affecting successful
cannulation, age [0dds ratio (OR) = 1.011, 95% confidence interval (CI): 0.997-1.025, P =
0.111] and papillary abnormalities (OR = 0.945, 95%CI: 0.008-1.431, P = 0.868) were not
associated with cannulation failure. In contrast, PAD was independently associated with
cannulation failure (OR = 1.678, 95%CIL 1.504-1.686, P < 0.001). Other independent
predictors of cannulation failure included NK use (OR = 1.929, 95%CI: 0.854-1.965, P <
0.001), five or more cannulation attempts (ER =1.696,95%CI: 1.247-1.877, P = 0.010), and
pancreatic duct catheterization (OR = 1.390, 95%CIL: 1.102-1.586, P = 0.012).

CBD clearance and stent placement
Among 1943 patients, in whom an attempt to clear the CBD of stones, sludge, or stone
fragments was attempted, complete CBD clearance during the first ERCP was observed

in 1751/1943 (90.1%) and was observed more frequently among non-elders (1242/1360,
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91.3% vs 509/583, 87.3%, P = 0.008). Although stones > 15 mm were observed more
frequently among the elders (84/583, 14.3% wvs 74/1360, 5.5%, I’ < 0.001). In the
multivariate analysis, however, age group (P = 0.967) was not correlated with complete
CBD clearance, but the existence of stones > 15 mm was =1.942, 95%CI: 1.915-1.960,
P <0.001).

Among 642 patients having a stricture on cholangiography suggesting mainl
malignancy, overall ccessful stent placement was observed in 97.5% (626/642) and ée
rate of successful stent placement did not differ between the two age groups (elders:
98.8% vs non-elders 97.0%, P = 0.259). A metallic stent was placed in 152 (24.3%) (114
uncovered and 38 partially covered) and plastic stents in 474 (75.7%) (straight plastic
stents in 378 and pigtail in 89 patients while in 7 both a straight and a pigtail stent were

inserted).

Non-clinically significant hyperamylasaemia
In 4.6% (145/3147) a non-clinically significant hy peramylasemia without the existence of
abdominal pain after the first six hours following the exam was noticed. This rate did not

differ among the two age groups (P = 0.347).

Intraprocedural bleeding
Intraprocedural bleeding was observed in 1048 patients (33.3%) and was more frequent
among elders (36.1% vs 32.2%, P = 0.033) and also among antiplatelet (43.4% vs 32.5%, P
< 0.001) or anticoagulant users (42.0% vs 32.8%, P = 0.012). Moreover, intraprocedural
bleeding was more common in the presence of a PAD (37.9% vs 32.9%, P = 0.020), when
5 or more attempts were made to cannulate the CBD (37.6% wvs 30.2%, P < 0.001), and
when NK was used (41.5% vs 30.2%, P < 0.001), but was not correlated with gender (P =
0.734).

In the multivariate analysis, antiplatelets (gR = 1.323, 95%CI: 1.117-1.485, P = 0.005),
anticoagulants (OR = 1.275, 95%CI: 0.997-1.463, P = 0.049), PAD (OR = 1.354, 95%CI:
1.119-1.638, P = 0.002), and NK use (OR = 1.610, 95%CI: 1.338-1.937, P < 0.001) were all
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significantly correlated with intraprocedural bleeding; age group and 5 or more attempts
to cannulate the CBD ere not (P = 0.132 and P = 0.263, respectively). Intraprocedural
bleeding was initially successfully treated during ERCP performance in all patients,
though recurrence of bleeding post-ERCP was observed in 28/1012 (2.7%) patients with
intraprocedural bleeding and did not differ between elders and non-elders (2.8% vs 2.6%,
P =1.000). The most commonly used technique for endoscopic hemostasis during the
procedure was subepithelial adrenaline injection (609/1012; 60.2%), while bleeding
stopped spontaneously in 315 patients (31.1%). In six patients (0.1%), a metal stent was

placed.

ERCP complications except intra-procedural bleeding and non-clinically significant
hyperamylasaemia

When excluding non-clinically significant hyperamylasemia and intraprocedural
bleeding, ERCP-related complications occurred in 6.0% of cases and did not differ
between the two age groups (elders: 54/902, 6.0% vs non-elders: 135/2245, 6.0%; P =
1.000). The majority of complications were graded as mild (122/189, 64.6% in the total
cohort), with 44/189 (23.3%) classified as moderate and 23/189 (12.2%) as severe. Severe
complications tended to occur more frequently among the elderly (10/902, 1.1%)
compared to non-elders (13/2245, 0.6%; P = 0.092). Moreover, severe complications were
more common in patients with an ASA score =3 (14/996, 1.4%) vs those with lower scores
(9/2151; P = 0.004). The most frequently observed complication was pancreatitis (2.1%),
occurring equally in elders and non-elders (P = 0.129). Rates of complications in the total

cohort and within each group are presented in Figure 2B.

PEP

PEP was observed in 66 of 3147 patients (2.1%) and did not differ significantly between
elders and non-elders, despite a numerically higher rate among non-elders (2.4% vs 1.4%;
P =0.129). A normal CBD (among 2921 patients who had a cholangiogram), five or more

attempts to cannulate (among 3040 patients who attempted cannulation), and the use of
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a NK (among 3040 patients who attempted cannulation) were all associated with
increased rates of PEP, as confirmed in ultivariate logistic regression analysis (Hosmer
and Lemeshow test; P = 0.916). Conversely, gender, an ASA score 2 3, obstructive
jaundice as an indication for ERCP, the presence of periampullary diverticulum (PAD),
successful cannulation, and CBD stenting were not significantly associated with PEP.

Cannulation of the pancreatic duct in general was correlated with PEP In univariate
analysis but not in multivariate analysis. The rate of pancreatitis was higher when the
pancreatic duct was catheterized two or more times, although this difference was
marginally non-significant statistically (5.4% vs 2.5%; P = 0.062). However, more than one
cannulation attempt of the pancreatic duct was not independently sociated with PEP
in the multivariate analysis (P = 0.156; OR = 1.432; 95%CI: 0.760-1.740). Table 3
summarizes these findings. Irrespective of age groups, younger age was 1dentified as an
independent risk factor for PEP. In univariate analysis, the mean age of patients who
developed pancreatitis was 63 + 17 years vs 68 + 17 years in those who did not (P = 0.004).
Multivariate logistic regression confirmed this, with an OR of 1.019 (95%Cl: 1.005-1.032;
P =0.036).

Cholangitis

Cholangitis was observed in a total of 27/3147 (0.9%) patients and the rate did not differ
significantly between the elder and non-elder groups (P = 0.529). Post-ERCP cholangitis
was more frequently observed in patients with stent placement (18/1034, 1.7% ©vs 9/2113,
0.4%; P < 0.001), patients with obstructive jaundice (16/910, 1.8% vs 11/2237, 0.5%; P =
0.001), and patients with a stricture in the cholangiogram (14/701, 2.0% vs 13/2446, 0.5%;
P < 0.001). It was also more common among men (19/1541, 1.2% vs 8/1606, 0.5%; P =
0.032). In multivariate logistic regression analysis, none of these factors was
independently associated with the development of cholangitis; however, male sex (OR =
1.542, 95%CI: 0.993-1.809, P = 0.052) and stent placement (OR = 2.473, 95%CI: 0.855-7.154,
P = 0.095) showed tendencies toward significance. The P values for obstructive jaundice

and stricture at cholangiogram were 0.303 and 0.674, respectively.
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Cholecystitis

Excluding patients with a history of cholecystectomy, cholecystitis was observed in a total
of 15/2184 (0.7%) patients, and the rate did not significantly differ between the elder and
non-elder groups (P = 0.574). Post-ERCP choltastitis was more frequently observed in
patients who had a stent placed (8/721, 1.1% ©s 7/1463, 0.7%), although this difference
did not reach statistical significance (P = 0.102). When focusing on stent type, patients
with fully covered metal stents showed a higher, though not statistically significant, rate
of post-ERCP cholecystitis (0.7% vs 1.5%; P = 0.248). Patients with obstructive jaundice as
the indication for ERCP were significantly more prone to develop post-ERCP
cholecystitis (9/742, 1.2% vs 6/1442, 04%; P = 0.033) compared to patients with other
indications such as cholangitis, pancreatitis, biliary colic, or asymptomatic

choledocholithiasis.

Retroperitoneal perforation
Retroperitoneal perforation was observed in 31 patients (1%), with treatment escalation,
either metallic stent placement (n = 6) or surgery, performed in 11 cases (0.3%). In the
remaining 20 patients, conservative treatment was applied. Although perforation was
more common among elder patients (1.4% vs 0.8%), éﬁs difference was not statistically
significant (P = 0.111). There was no significant difference between the two groups
regarding perforations requiring treatment escalation (0.4% vs 0.3%; P = 0.997).
Additionally, retroperitoneal perforation was more frequent among patients with an
ASA score 2 3, though this was not statistically significant (13/996, 1.3% vs 18/2151, 0.8%;
P =10.149).

Perforations requiring treatment were not correlated with the presence of PAD (0.2%
vs 04%; P = 0.704) or with five or more attempts to cannulate (0.5% vs 0.2% with fewer

than five attempts; P = 0.131). However, the use of a NK was associated with a higher

perforation rate (0.7% vs 0.2%; P = 0.024). No deaths were directly attributable to
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retroperitoneal perforation, although one patient with perforation died due to sepsis

related to a bile leak.

Bleeding post ERCP
Post-intervention bleeding was observed in 39 of 3147 patients (1.2%) and was
significantly more common in patients with initially arrested intraprocedural bleeding
(28/1048; 2.7 %) compared to those without such bleeding (11/2099;0.5%; P < 0.001). Post-
ERCP bleeding did not differ significantly between the two age groups (P = 0.372) and
was not associated with antiplatelet use Q= 0.544), the presence of PAD (P = 1.000), or
NK use (P = 0.320). However, it was more common among anticoagulant users (6.7% vs
0.9%; P < 0.001). Additionally, clinical bleeding tended to be more frequent among
patients with an ASA score 2 3 (17/996; 1.7%) compared to those with lower scores
(22/2151; 1.0%), though this difference was not statistically significant (P = 0.077).
Multivariate gression analysis confirmed (Hosmer and Lemeshow test; P = 0.851)
that both initial intraprocedural bleeding and anticoagulant use were independently
associated with post-ERCP bleeding, while ASA score = 3 was not (OR = 0.981; 95%CI:
0.480-2.004; P = 0.978). Specifically, anticoagulant use was associated with a higher risk
(OR = 4.842; 95%CI: 2.390-9.810; P < 0.001), whereas initial intraprocedural bleeding was
also significantly associated (OR = 1.855; Q%CI: 1.705-1.928; P < 0.001).
Mortality
A total of 14 patients (0.4%) died, with no significant difference in mortality among elders
(0.8% ©s 0.3%; P = 0.077). Mortality was more frequent in patients with an ASA score >3
(10/996;1.0%) compared to those with lower scores (2/2151; 0.1%; P < 0.001). The median
time from ERCP to death was 5 days (range: 1 to 14 days). Six deaths (43%) were related
to procedure complications, including one case of cholecystitis, one perforation, one case
of acute necrotizing pancreatitis in a septic patient already diagnosed with pancreatitis
and elevated bilirubin levels, two cases of clinical bleeding, and one case of cholangitis.

Six additional deaths were due to disease progression or treatment failure, and two

14 /21




deaths resulted from cardiovascular causes, specifically, acute deterioration of pre-
existing heart failure and cardiac arrest during the procedure, attributed to ERCP

sedation (Figure 3).

DISCUSSION

To our knowledge, excluding meta-analyses, our study comprises the largest cohort of
elderly patients undergoing their first ERCP, focusing on the safety and efficacy of the
procedure. We have once again shown that ERCP-related complication rates are similar
across age groups and that procedural efficacy remains comparable. Our data indicate an
overall complication rate of 6%, which aligns with the range reported by previous large-
scale studies[18-20]. Importantly, this complication rate did not differ significantly
between elderly and non-elderly patients, supporting prior findings in patients over 80
years old[21,22]. For example, Kanamori et al[23] reported a similar 30-day post-ERCP
complication rate of 7.2%, with no significant difference between patients younger and
older than 80, except for a higher cardiopulmonary complication rate in the elderly[23].
Conversely, Galeazzi et al[12] observed a higher overall complication rate, 13.2% in
patients under 80 and 10% in those over 80, without statistically significant differences
between the groups[12].

Our study also provided evidence that, although the overall complication rate does not
differ significantly with age, elderly patients tend to experience a slightly higher
incidence of severe complications that require prolonged hospitalization. Specifically, 1%
of elderly patients vs 0.4% of younger patients experienced such events. Most prior
studies either did not report complication severity or documented very low rates of
severe complications, often without adequately assessing length of hospital stay[21,22].
Ergin et al[24] found that hospitalized patients over 65 stayed on average one day longer
(4 days vs 3 days), although this difference was not statistically significant, and data
specifically for patients over 80 were limited[24]. In our study, while the trend toward
increased length of stay among elderly patients did not reach statistical significance, it

should not be overlooked, as it may reflect the intrinsic frailty often observed in older
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individuals. Most importantly, our data show that severe complications and mortality
are more common among patients with an ASA score 2 3. Supporting this, a prior study
of nonagenarians who underwent ERCP concluded that frail individuals had a longer
median hospital stay (6.7 days vs 5.5 days)[14]. Therefore, even though overall
complication rates are similar across age groups, managing post-ERCP complications in
this vulnerable population can be more challenging due to frailty and comorbidities.

Previously published data, mostly from smaller studies, show no significant difference
in mortality between elderly and younger patients[21-24]. Our findings echo this, with
no statistically significant difference in mortality, although a numerical trend was noted.
Meta-analyses suggest increased mortality in patients over 80 and 90 years old[11,15], but
given that ERCP-related mortality in our cohort was very low (0.3%), detecting
meaningful differences would require very large sample sizes.

One of the main concerns for endoscopists performing ERCP is the development of
PEP, which remains the most common complication[26]. For this reason, guidelines from
major endoscopic societies strongly emphasize strategies to prevent PEP[4,5]. Contrary
to some previous reports, our study did not demonstrate a lower rate of PEP among
elderly patients[9,22]. The idea of a lower PEP rate in elderly patients is not universally
supported, as other studies have found no significant difference between older and
younger patients[23,24,26]. It is important to note that, in our multivariate analysis,
younger age was an independent predictor of PEP. Therefore, the slight numerical
increase in PEP observed among elderly patients (2.4% vs 1.4%; P = 0.129) was not
considered significant. Supporting this, when dividing our cohort using an age cutoff of
65 years, the rate of PEP was significantly lower in patients over 65 (1.6% vs 3.1%; P =
0.003). Notably, the original study proposing a reduced PEP rate in elderly patients also
used the same age cutoff of 65 years[26].

Interestingly, our observed PEP rate of 2.4% in the elderly is lower than rates reported
in previous studies and was achieved even without routine prophylaxis with NSAIDs or
pancreatic stents, which are commonly used elsewhere. This rate falls within the range

previously reported for elderly populations[23,24,26,27]. Some hypotheses suggest that
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increased pancreatic atrophy, fibrosis, or reduced pancreatic enzyme secretion with age
might explain reduced PEP rates in the elderly, but this was not confirmed in our age
group comparisons[11]. Because this is a retrospective cohort study and we did not
include data on pathophysiological changes among elderly vs non-elderly patients, we
cannot provide an evidence-based explanation for discrepancies in PEP rates observed
across different studies.

Several studies have identified independent risk factors for PEP, including difficult
cannulation (e.g., five or more attempts), the use of NK sphincterotomy, and a normal
CBD caliber, which are consistent with éuropean Society of Gastrointestinal Endoscopy
(ESGE) guidelines on ERCP-related adverse events[4]. Although a female predominance
was numerically observed in our cohort, gender was not an independent predictor of
PEP, nor was multiple cannulation of the pancreatic duct associated with increased risk.
Unfortunately, data regarding prior episodes of pancreatitis were not documented,
limiting our ability to evaluate this factor.

Regarding bleeding, our analysis yielded different findings for intraprocedural and
post-procedure bleeding. Intraprocedural bleeding, which was successfully controlled in
all cases, as significantly more frequent among elderly patients. Conversely, post-ERCP
bleeding, responsible for the death of two patients, g1d not significantly differ between
age groups. Once again, multivariate nalysis demonstrated that age was not an
independent predictor of intraprocedural bleeding; instead, use of antiplatelet and
anticoagulant medications, the presence of PAD, and NK sphincterotomy were
significant factors. The increased bleeding rates observed in elderly patients may be
attributable to higher usage of antiplatelet and anticoagulant therapies and a greater
prevalence of PAD in this group, findings supported by prior studies[21,23]. Clinicians
should remain particularly vigilant when managing elderly patients on these
medications or with PAD, as the risk of intraprocedural bleeding is heightened,
necessitating preparedness for prompt intervention.

Regarding post-procedural clinical bleeding, our results were consistent with prior

reports, with no significant differences observed between patients over 80 and younger
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patients[10,14,23]. Importantly, we confirmed that the use of anticoagulants, but not
antiplatelet agents, and intraprocedural bleeding are independently associated with post-
ERCP bleeding, as outlined in ESGE guidelines[4]. Clinicians should be particularly
vigilant for post-ERCP bleeding in patients who experience intraprocedural bleeding and
should follow guidelines on the management of anticoagulant and antiplatelet therapies
prior to ERCP[28].

Our findings are consistent with previous studies indicating 0 significant difference
in the rates of perforation, post-ERCP cholangitis, and cholecystitis among patients over
80[10,14,21,23]. However, we observed a numerically higher rate of post-ERCP
cholangitis and, most notably, cholecystitis in patients who received biliary stents,
although no significant differences were found when comparing fully covered metallic
stents to other types such as plastic pigtail, straight, or uncovered metallic stents. This
aligns with recent reports, including a study by Khan et al[29]. Importantly, the rate of
post-ERCP cholecystitis associated with fully covered metallic stents in our cohort (1.5%)
closely matches the rate reported by Khan et al[29], highlighting the importance of
clinician awareness when managing patients with such stents and in situ gallbladder.

Regarding procedural efficacy, our data indicate that successful cannulation rates are
similar between elderly and younger patients, consistent with previous
studies[12,16,21,22,30]. This may partly be explained by the fact that, despite the
increased use of antiplatelet and anticoagulant therapies among elderly patients, our
technique, particularly NK sphincterotomy, remained effective. Additionally, although
diverticula were more common among elderly patients, they did not significantly impact
overall cannulation success. However, in multivariate analysis, @e presence of PAD was
an independent predictor of unsuccessful cannulation, corroborating previous research
suggesting that diverticula can complicate CBD access[30-32]. Meta-analyses have
yielded conflicting results: One published in 2019 suggested that PAD decreases
cannulation success[33], while another in 2020 found no such correlation[34]. More
recently, a meta-analysis concluded that diverticula can affect cannulation success,

although this effect was predominantly observed in studies published before 2015[35].
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This variation over time likely reflects advancements in ERCP techniques, such as the
increased utilization of NK sphincterotomy. Since our cohort includes procedures from
up to 20 years ago, these temporal changes may have influenced our findings. For
example, although not part of our primary analysis, successful cannulation in patients
with PAD was achieved in 88.9% of cases before 2015 and increased to 91.1% after 2015,
though Eu's difference was not statistically significant (P = 0.248). Additionally, a recent
study suggests that larger diverticula may impact ERCP outcomes, although not all
diverticula are detrimental[36]. Unfortunately, in our study, diverticula size was not
documented in the standardized data collection, limiting our ability to assess this factor.

Regarding CBD clearance in patients undergoing ERCP for bile duct stones, our data
showed that a higher proportion of elderly patients did not achieve complete CBD
clearance during their initial ERCP. This aligns with previous findings indicating that the
complete stone clearance rate is significantly lower in patients over 80 years old (92.4%
vs 99.0%, P < 0.01)[37]. However, our multivariate nalysis demonstrated that age itself
was not an independent factor; rather, stone size influenced CBD clearance. Larger stones
tend to be more difficult to extract, and prior research has confirmed this
association[38,39]. Since our results indicate that elderly patients more frequently have
stones larger than 15 mm, this naturally explains the lower rates of complete CBD
clearance during the first ERCP in this group. Conversely, significant difference was
observed in the success of biliary stent placement between age groups.

In summary, the overall efficacy of initial ERCP, whether aiming for complete CBD
clearance or stent placement, is primarily affected by anatomical factors such as the
presence of PAD (which are more common in the elderly) or by larger stone size in older
patients, rather than by age itself. Endoscopists should consider these age-related
anatomical and pathological factors when planning and performing procedures in older

patients to optimize outcomes.

Study limitations
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This study reflects the experience of a single endoscopist, with all procedures either
performed or supervised by one senior clinician. Consequently, our findings may have
limited generalizability and could be affected by selection bias. Additionally, as a
retrospective analysis, all ERCPs were performed prior to the study’s initiation.
Nonetheless, the data were prospectively collected over the years and recorded in a
standardized, predefined form, ensuring consistency in data collection.

Certain factors were not initially documented in our data collection forms and could
not be analyzed, for example, prior history of pancreatitis, the size of PAD, cannulation
of the cystic duct, or the nature of strictures (malignant vs benign or intermediate).
Furthermore, detailed assessment of complication severity, beyond hospitalization
duration or the need for intervention (endoscopic, percutaneous, or surgical), was limited
by these constraints. Since the prophylactic use of NSAIDs or pancreatic stents for PEP
prevention is not part of our current practice, we could not evaluate their impact.
Similarly, tools used in other studies to assess patient frailty, such as the Elixhauser or
Charlson comorbidity indices, were not employed in our analysis. These limitations
Qould be kept in mind when interpreting our results. Finally, no adverse device-related
events were explicitly recorded in our dataset. To our knowledge, such events were not
documented separately during the observation period, so we cannot provide specific

insights regarding device-related complications.

CONCLUSION

Our study, which includes the largest dataset of patients over 80 years old published to
date over the past 20 years, provides reassuring evidence that gastroenterologists and
endoscopists can, and should, offer ERCP to elderly patients who need it, “age is justa
number”. Being 80 or even 90 years old does not inherently increase the risk of ERCP
failure or complications. This is particularly relevant because biliary and pancreatic
conditions, such as choledocholithiasis, cholangitis, and pancreaticobiliary tumors
causing obstruction, are common in older adults. ERCP often provides definitive therapy,

such as stone removal or stenting, which can be life-saving or greatly improve quality of
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life. Current guidelines from professional societies (American Society for Gastrointestinal
Endoscopy, ESGE) do not contraindicate ERCP based on age and cite evidence
supporting its safety in the elderly.

Our findings further support that ERCP can be performed safely in older patients, with
success and complication rates similar to those seen in younger populations. However,
factors like frailty, polypharmacy, and comorbidities, characteristic of many elderly
patients, may increase the risk of prolonged hospitalization if complications arise, as
reflected by the higher rate of severe complications among patients with elevated ASA
scores in our cohort. Endoscopists and clinicians should recognize that while the efficacy
of ERCPis not diminished by age, managing potential complications requires heightened
vigilance and preparedness.

The data from our study, alongside other research, reinforce current guidelines on
ERCP safety and suggest a shift toward evaluating individual patient risk based on
biological age, specifically frailty and comorbidities, rather than chronological age alone.
Future guidelines could incorporate frailty assessment tools into risk stratification
algorithms to better identify patients at higher risk of adverse events. Larger, prospective
studies examining the utility of specific frailty measures, such as the Elixhauser or
Charlson comorbidity indices, and evaluating the impact of prophylactic strategies in
frail patients are necessary to advance guideline development and improve clinical

decision-making.
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