
ORIGINAL ARTICLE

Safety and Efficacy of Acute Endoscopic Retrograde
Cholangiopancreatography in the Elderly

Mika Ukkonen1 • Antti Siiki1 • Anne Antila1 • Tuula Tyrväinen1 • Juhani Sand1 •
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Abstract

Background Endoscopic retrograde cholangiopancreatog-

raphy (ERCP) is a frequent procedure in elderly patients.

Aims We aimed to determine the safety and efficacy of

acute ERCP in older patients.

Methods A prospectively managed, hospital-based registry

containing all ERCP procedures and complications at a

tertiary referral center was used to form the study popu-

lation, which consisted of consecutive elderly (C65 years)

patients undergoing acute ERCP during the 5-year study

period. Indications, details, outcome, and complications of

the procedure were analyzed in relation to patient age,

gender, and co-morbidities.

Results A total of 480 elderly patients (median age 78;

range 65–97; 48 % men) underwent 531 ERCPs during the

study period. The most common indications were bile duct

stones (56.1 %) and biliary obstruction caused by malig-

nancy (33.7 %). Successful stone extraction was achieved

in 72.8 %, and with an additional, planned ERCP in

96.6 % of the patients. Post-ERCP complications devel-

oped in 3.4 % of the patients. These included pancreatitis

in 1.7 %, hemorrhage in 0.6 %, and duodenal perforation

in 0.2 % of the patients. One of these (0.2 %) was con-

sidered severe as this patient required invasive treatments

and prolonged hospital stay. The risk of complications was

associated with chronic obstructive pulmonary disease and

difficult cannulation. Procedure-related mortality was zero,

but overall 30-day mortality was 10 %, being 24 % in the

patients with malignancy.

Conclusions ERCP can be safely and efficaciously per-

formed on elderly patients. The high mortality should be

taken into consideration when selecting therapeutic

options.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP)

is a routinely used diagnostic and therapeutic technique for

biliary and pancreatic diseases. Typical indications, such as

biliary obstruction caused by biliary stones or malignancy,

are more common in elderly patients [1]. In spite of some

decline in the need for ERCP as noninvasive diagnostic

methods (such as MRI and endoscopic ultrasonography)

might have replaced ERCP in some cases [2], population

aging may increase demand as the typical indications

become more common.

ERCP remains the riskiest routinely used endoscopic

procedure, and elderly patients have depleted resources to

recover from any operations, especially if the outcome is

complicated. Therefore, the possible benefits and risks

need to be carefully assessed for every patient. In terms of

performing acute ERCP on elderly patients, little is known

about the safety and efficacy. Our aim was to study the role

and risk factors for ERCP in elderly patients in a

prospective setting in a Finnish tertiary hospital.

& Johanna Laukkarinen

johanna.laukkarinen@fimnet.fi

1 Department of Gastroenterology and Alimentary Tract

Surgery, Tampere University Hospital, Teiskontie 35,

33521 Tampere, Finland

123

Dig Dis Sci (2016) 61:3302–3308

DOI 10.1007/s10620-016-4283-2

http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-016-4283-2&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-016-4283-2&amp;domain=pdf


Methods

A prospectively managed, hospital-based registry contain-

ing all ERCP procedures and complications in Tampere

University Hospital (average catchment area during the

study period was 496,000 inhabitants, of whom 93,000

elderly people) was used to form the study population. This

consisted of all consecutive patients undergoing acute

ERCP at the age of over 65 years between January 2010

and December 2014. ERCP was considered acute when it

was performed during a period of hospitalization beginning

with an acute admission.

The following informationwas prospectively collected and

registered: indication for ERCP, all procedures performed,

difficulty of cannulation, outcome of the procedure, post-

ERCP complications, and other adverse events. Patients’

medical records were retrieved and reviewed for comorbidi-

ties. Cannulationwas considered difficult if it either tookmore

than 5 min, if there were more than five cannulation attempts

on the papilla, or if the pancreatic duct was cannulated more

than twice [3]. The medical director of Tampere University

Hospital approved the protocol for the registry.

The primary outcome was incidence of procedure-re-

lated complications or death. The secondary outcome was

the success of the procedure. The success rate was defined

according to achievement of the pre-procedural goal set.

ERCP complications (pancreatitis, hemorrhage, cholangi-

tis, and perforation) were defined and classified according

to Cotton et al. [4], and were prospectively recorded for

30 days after the procedure. Procedure-related mortality

and overall 30-day mortality were extracted from the

hospital records and the Population Register Centre.

All the ERCP procedures were performed by experienced

endoscopists in this high-volume center. During the study

period, five endoscopists performed majority of the opera-

tions (85 %), while the total number of ERCPs at the study

hospital during the study period was approximately 2000. A

single dose of intravenous antibiotics (i.v. cefuroxime 1.5 g;

Orion Pharma, Finland) and an anti-inflammatory supposi-

tory (diclofenac 100 mg; Voltaren, Novartis, Finland) was

administered to all patients before ERCP. Most ERCP pro-

cedures were performed under conscious sedation according

to the local practice. The patient was sedated with i.v.

midazolam (Dormicum, Roche Pharma AG, Germany)

together with oxycodone (Oxanest, Takeda, Austria) and

monitored by the endoscopy team. Duodenal peristalsis was

reduced by administering i.v. hyoscinebutylpromide

(20–40 mg; Buscopan, Boehringer Ingelheim, Germany) or

i.v. glucagon (0.3 mg; Glucagen, Novo Nordisk, Denmark).

Patients were monitored by pulse oximetry, and supple-

mentary oxygen was provided when needed.

All statistical analyses were performed using SPSS

Statistics version 22 for Windows (IBM Corp, Armonk,

NY, USA. Differences among different patient cohorts

were determined by using the Fisher’s exact test for cate-

gorical variables, and for non-categorical variables with the

Mann–Whitney U test. Variables of potential significance

(p value B0.10) were entered into a multivariate analysis

(logistic regression analysis, enter method). Statistical

significance was set at p\ 0.05. Multiple statistical com-

parisons were performed using multivariate logistic

regression analysis (binary logistic regression, enter

method).

Results

A total of 480 patients underwent 531 ERCPs during the

study period. The median age of patients was 78 years

(range 65–97) and 48 % of patients were men. Fifty-one

patients underwent multiple ERCPs (41 patients underwent

two, and five patients three procedures). The most common

comorbidities were hypertension (n = 299, 59.3 %),

coronary artery disease (n = 114, 21.5 %), atrial fibrilla-

tion (n = 114, 21.5 %), and diabetes (n = 132, 24.9 %).

Only 106 patients (22.1 %) had no co-existing diseases.

The clinical characteristics of patients are summarized in

Table 1.

The two most common indications for ERCP were

presence or suspicion of bile duct stones (n = 298,

56.1 %) and biliary obstruction caused by malignancy

(n = 179, 33.7 %). The most common sites for malig-

nancy were pancreas (n = 101, 56.4 %) and biliary tract

(n = 40, 22.3 %). The majority of the malignancies

(72.7 %) were inoperable, with the most common reason

being advanced disease (86.2 %). Ten percent of the

procedures were performed for other indications. These

included bile leak after cholecystectomy (n = 22, 4.1 %)

and benign biliary strictures (n = 28, 5.3 %). Of patients

with bile leak, one had a lateral injury to the common

hepatic duct (Strasberg–Bismuth D) and the rest cystic

duct leak (Strasberg–Bismuth A). Figure 1 presents the

distribution of diagnoses.

The procedures included sphincterotomy (n = 388),

balloon extraction (n = 354), and lithotomy (n = 180) as

the most common maneuvers. Cannulation was graded

difficult in 172 cases, and despite multiple attempts and

different techniques, 97 cannulation attempts (18.3 %)

eventually failed in the index ERCP. The most common

reason for cannulation failure was tumor growth (n = 49,

50.5 %). Procedure-related characteristics are presented in

Table 2.
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Successful extraction of bile duct stones was achieved in

72.8 % of the patients in the acute index ERCP procedure

and with additional scheduled ERCPs in 96.6 % of the

patients. Ten patients (3.4 %) required surgical treatment

or could not be treated, most often because of poor phys-

iological status. Endoscopic procedure was successful for

treating acute malignancy-related jaundice in 59.4 % of

patients, while 40.0 % of patients required percutaneous

biliary drainage. Among the patients with successful can-

nulation, a successful release of biliary obstruction was

achieved in 83.6 % of cases. Out of these, 16 % later

required percutaneous drainage. All the bile leaks were

caused by surgery. Endoscopic procedure was sufficient for

treating bile leak in 93.8 % of patients. The success

remained unproven in one patient who died of sepsis a day

after the procedure. However, even with this patient, bile

Table 1 Baseline characteristics of elderly (age C65 years, n = 531) patients undergoing acute ERCP

Variable All patients Patients with complications p value

n (%) n (%)

Age, years (mean, range)a 77.6 (65–97)b 77.0 (65–97)c 0.691

Gender, f/m 278 (52.4)/253 (47.6) 9 (3.2)/9 (3.6) 0.513

Hypertension 299 (56.3) 10 (3.3) 0.566

Coronary artery disease 114 (21.5) 5 (4.4) 0.339

Atrial fibrillation 114 (21.5) 1 (0.9) 0.073

Heart failure 33 (6.2) 0 (0.0) 0.309

Other cardiovascular disease 36 (6.8) 1 (2.8) 0.652

Asthma 26 (4.9) 2 (7.7) 0.218

COPD 21 (4.0) 3 (14.3) 0.030

Diabetes 132 (24.9) 5 (3.8) 0.477

Chronic kidney disease 12 (2.3) 1 (8.3) 0.342

Chronic rheumatic disease 19 (3.6) 0 (0.0) 0.513

Previous malignancy 44 (8.3) 0 (0.0) 0.205

Dementia 43 (8.1) 3 (7.0) 0.172

ASA medication 129 (24.3) 7 (4.9) 0.189

Warfarin therapy 106 (20.0) 2 (1.9) 0.268

Other antiplatelet medication (i.e., clopidogrel) 4 (0.8) 2 (50.0) 0.006

Insulin therapy 53 (10.0) 1 (1.9) 0.448

Corticosteroids 29 (5.5) 0 (0.0) 0.358

a Mean age (and range) of all patientsb and patients with complicationsc

Fig. 1 Indications for acute

ERCP in the elderly (age

C65 years, n = 531)
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drain output was significantly reduced after the procedure.

In three patients, sphincterotomy (with no stenting) was

sufficient for treatment. The others were treated with both

sphincterotomy and stenting. Procedure-related outcome is

presented in Table 3.

Complications occurred in 3.4 % of the patients. The

most common complication was pancreatitis (n = 9,

1.7 %). One of these (0.2 %) was severe. The patient was

hospitalized for 27 days and required percutaneous drai-

nage of a post-pancreatitis pseudocyst, but was eventually

cured. Three patients (0.6 %) had post-ERCP bleeding (all

classified as moderate, requiring transfusion of less than 4

units of blood and no invasive treatments). Only one

patient (0.2 %) had mild post-ERCP cholangitis. In one

case (0.2 %), there was a slight leak of contrast from the

CBD during the procedure, but no treatment was required.

Cardiopulmonary and sedation-related complications were

registered in three patients (0.6 %; allergic reaction to

anesthetics in one patient, atrial fibrillation in one patient,

and stroke in one patient), and one patient suffered from

esophageal perforation (n = 1, 0.2 %; treated with stent-

ing). There were no significant differences in postoperative

morbidity in according to patients’ age (Table 4).

Procedure-related mortality was zero. One patient died

within the same day after the ERCP, but in the autopsy, no

signs of ERCP complication were found; the cause of death

(both immediate and underlying cause of death) was

malignancy. One-month and 1-year mortality rates were

10.0 % (n = 53) and 33.5 % (n = 178), respectively.

There was a significant difference between diagnoses:

1-month mortality of patients with bile duct stones was

2.7 %, compared to 23.5 % in patients with malignancy

(p\ 0.001). Median survival of patients with malignancy

was 170 days (3–1635 days) overall and 144 days

(3–1195 days) in patients with inoperable malignancy.

Patients with pancreatic malignancy deemed inoperable

Table 2 Maneuvers during

ERCP in the elderly (age

C65 years, n = 531)

Variable Number of maneuvers Patients with complications p value

n n (%)

Sphincterotomy 388 15 (3.9) 0.261

Balloon extraction 354 13 (3.7) 0.438

Lithotomy 180 9 (5.0) 0.120

Stenting 176 7 (4.0) 0.395

Pancreatic duct brushing 106 4 (3.8) 0.507

Double-guidewire-assisted cannulation 61 5 (8.2) 0.104

Pancreatic sphincterotomy 58 7 (12.1) 0.006

Precut sphincterotomy 54 2 (3.7) 0.569

Common bile duct brushing 29 2 (6.9) 0.261

CRE dilatation 24 0 (0.0) 0.425

Endoscopic retrograde pancreatography 15 2 (13.3) 0.089

Biliary duct dilation 10 1 (10.0) 0.331

Pancreatic duct dilatation 6 0 (0.0) 0.844

Biopsy of the papilla 1 0 (0.0) 0.972

Rendezvous cannulation technique 1 0 (0.0) 0.972

Spyglass endoscopy 1 0 (0.0) 0.957

All numbers in brackets are percentages

Table 3 Success rate of acute

ERCP in elderly patients

according to age (age

C65 years, n = 531)

Aim of the procedure %

Extraction of bile duct stones (279 patients)

Extracted in the index ERCP 72.8

Successfully extracted with ERCP (including patients with additional procedure) 96.6

Decompression of biliary obstruction caused by malignancy (165 patients)

Successfully treated with ERCP 59.4

Required percutaneous biliary drainage 40.0

Treatment of postoperative bile leak (16 patients)

Managed with ERCP 93.8

Success of the treatment remained unproven 6.3
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had a median survival of 121 days (5–997 days, one

patient alive). Of the patients with malignancy, 46 (25.7 %)

were alive a year after the ERCP. Table 4 presents the

prevalence of post-ERCP complications and deaths.

Complications were more common in patients with

chronic obstructive pulmonary disease (p = 0.030), post-

operative bile leak (p = 0.034) and less common in

patients with malignancy-related biliary obstruction

(p = 0.006). Complication risk increased also after pan-

creatic sphincterotomy (p = 0.006) and if the cannulation

was considered difficult (p = 0.003). In multivariate

analysis (binary logistic regression analysis, enter method),

chronic obstructive pulmonary disease (p = 0.041, OR 5.1,

95 % CI 1.1–24) and difficult cannulation (p = 0.045, OR

5.1, 95 % CI 1.0–25) were found to be independent risk

factors for post-ERCP complications (Table 5).

Discussion

No prospective results of ERCP performed in acute cir-

cumstances in the elderly have so far been reported. In this

study, a prospective hospital database was used to analyze

the outcome of ERCPs performed on elderly patients after

acute admission. We found that procedure-related com-

plications were rare; ERCP was in most cases performed

safely and efficaciously. Chronic obstructive pulmonary

disease and difficult cannulation were independent risk

factors for post-ERCP complications in this patient popu-

lation. Procedure-related mortality was zero, but overall

30-day mortality was 10 %, being 24 % in the patients with

malignancies.

The need for ERCP is heavily age dependent. The two

typical indications, biliary obstruction caused by either bile

duct stones or malignancy, accounted 90 % of all proce-

dures performed in our series. As stated before, both

indications increase with age [1]. In our study approxi-

mately 115 per 100,000 elderly inhabitants (aged 65 years

or more) required acute ERCP each year. According to

Statistics Finland, during the study period, the proportion

of elderly people in our district rose from 17.5 to 19.8 %

(?14,058 elderly inhabitants). This change is not only a

characteristic of our district but also is a global trend [5].

Although there has been some decrease in the need for

ERCP as noninvasive diagnostic methods, such as MRI and

endoscopic ultrasonography, have replaced ERCP as a

diagnostic procedure [2], there will presumably be an

increase in the need for therapeutic and acute ERCPs in the

future as the older population grows.

In our study, all the ERCPs were performed in an acute

setting, meaning that patients were admitted to hospital

from the emergency room. In this setting, ERCP seems to

be safe in the elderly, and even safer than reported in

earlier studies: post-ERCP complications developed in

3.4 % of the patients. An earlier meta-analysis of 21

prospective studies (also including non-acute procedures)

Table 4 Post-ERCP complications in elderly (65–79 years) and very elderly (more than 80 years) patients with no statistically significant

difference in the outcomes (p[ 0.05)

Complication 65–79 years (n = 306) C80 years (n = 225) All patients

n (%) n (%) n (%)

Pancreatitis 5 (1.6) 4 (1.8) 9 (1.7)

Hemorrhage 2 (0.7) 1 (0.4) 3 (0.6)

Perforation 1 (0.3) 0 (0.0) 1 (0.2)

Infection 0 (0.0) 1 (0.4) 1 (0.2)

Cardiovascular and sedation-related complication 2 (0.7) 0 (0.0) 2 (0.4)

Procedure-related mortality 0 (0.0) 0 (0.0) 0 (0.0)

1-month mortality (all patients) 24 (7.8) 29 (12.9) 53 (10.0)

1-month mortality (patients with gallstones) 0 (0.0) 8 (3.6) 8 (2.7)

1-month mortality (patients with malignancy) 23 (19.2) 19 (8.4) 42 (23.5)

1-year mortality 93 (30.4) 85 (37.8) 178 (33.5)

Table 5 Risk factors

independently associated with

increased risk of complications

in elderly patients (age

C65 years) undergoing acute

ERCP

Variable Complications

OR 95 % CI p value

Chronic obstructive pulmonary disease 5091 1067–24,288 0.041

Difficult cannulation 5138 1038–25,420 0.045
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reported 6.9 % morbidity in all adult patients [6], while

prior studies on the elderly have reported 2.5–8.4 % mor-

bidity rates [7–14]. As shown before, in our study, pan-

creatitis was the most common complication (1.7 %) [15].

According to a systematic review of post-ERCP compli-

cations in the elderly [16] the risk of post-ERCP pancre-

atitis ranges from 1.2 to 1.8 % depending on patient’s age.

In our data, the outcome was similar regardless of age; very

old patients (aged 80 years or more) had similar outcomes

than elderly patients (aged 65–79 years). It has been sug-

gested that elderly people are at lower risk of post-ERCP

pancreatitis than their younger counterparts, but at a similar

risk of other complications. In contrast to this, in our study,

all the typical complications (hemorrhage in 0.6 % and

duodenal perforation in 0.2 %) were also less common than

previously reported [17].

Interestingly, there were no deaths directly associated

with the procedure. Earlier studies on the elderly have

reported similar, but somewhat poorer outcomes, with

procedure-related mortality varying from 0.6 to 1.6 %

[7–9]. Despite the zero ERCP-related mortality, 10 % of

the patients in our study died within 1 month of the pro-

cedure. Not surprisingly, the mortality was highest in

patients with malignancy and lowest in patients with bile

duct stones. Regardless of this, mortality was higher among

patients with bile duct stones than among elderly Finns on

average. When compared to annual reports by Statistics

Finland, these patients were two to six times more likely to

die within 1 year than their elderly counterparts. The sig-

nificance of bile duct stone disease is debatable as there

was also a high incidence of comorbidities, such as dia-

betes and coronary artery disease, which may explain the

higher mortality in the study group.

We identified risk factors for complicated outcome. Dif-

ficult cannulation increased the risk of post-ERCP compli-

cations, as shown before [17–19]. In our study, the risk of

pancreatitis was almost sevenfold (4.1 vs. 0.6 %) in patients

with whom cannulation was difficult. The same was evident

in other complications. Only two patients with non-difficult

cannulation had subsequent complications. It should be

noted that there is no globally accepted definition of difficult

cannulation. In this study, we used the definition of the

Scandinavian Association for Digestive Endoscopy, which

includes time, cannulation attempts and pancreatic guide-

wire passages [3]. Complications were alsomore common in

patients with chronic obstructive pulmonary disease.

In our study, ERCP was an excellent therapeutic pro-

cedure for treating acute biliary obstruction in the elderly.

Most of the bile duct stones were retrievable in the index

operation. For patients undergoing difficult procedures and

with unretrievable stones, we recommend a safer approach

using temporary stenting and delayed elective endoscopic

stone removal. Seventy percent of the remaining stones

were removable in secondary ERCP in our series, and

96.6 % of stones were removable with ERCP.

In patients with malignancy-related biliary obstruction,

endoscopic stenting, if successful, provided effective long-

term palliation. However, in this study, failure seemed to

be surprisingly common. In most cases, cannulation failed

because of tumor growth (in some cases only EGD was

performed). In case of successful ERCP, several guidelines

recommend using plastic stents in patients with short life

expectancy and self-expanding metal stents in patients with

longer life expectancy or poor physiological status con-

traindicating surgical treatment [20]. The main advantage

of plastic stents has been considered to be their low cost.

On the other hand, a recent study by Walter et al. [21]

stated that higher initial costs of self-expanding metal

stents are covered by longer functional time. Therefore,

they concluded that self-expanding metal stents should be

used for palliation in all patients, regardless of estimated

survival. Further studies or updates to existing guidelines

on this subject are needed. In contrast to metastatic disease,

in patients with operable malignancy, there is a broad

consensus that the possible risks and benefits in placing the

stent should be carefully assessed, as ERCP and its possible

post-procedural complications should not delay the immi-

nent surgery [20, 22].

ERCP was moreover an excellent procedure for the

treatment of cystic duct leakage in elderly patients. In one

patient, the success of the procedure was undeterminable,

but the rest healed after the ERCP procedure. Elderly

patients have not been studied before in this regard.

However, similar results have been reported in earlier

studies focusing on all patients undergoing ERCP due to

postoperative bile leak [23, 24]. According to the Guide-

lines by the European Society of Gastrointestinal Surgery,

ERCP should be attempted if no transection of the CBD

exists [20]. The guidelines recommend using a plastic stent

without sphincterotomy or sphincterotomy alone in selec-

ted patients. During the procedure, associated lesions and

obstacles should also be detected and treated. The stent

should be removed within 1–2 months.

This study has a few limitations. First, the study was a

single-center study with limited population. The small

number of post-ERCP complications makes it difficult to

compare treatment modalities. Several options are avail-

able and should be considered case-by-case depending on

the severity and nature of the complication. More studies

on this subject are definitely needed. The main strength is

the prospective nature of the study. This is the first

prospective study reporting results in this precise setting.

All the ERCPs in the health care district were performed in

the study hospital and all the complications, techniques,

maneuvers and such were precisely documented. We were

also able to access data on post-discharge events.
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In conclusion, this prospective study shows that ERCP

can indeed be performed safely on elderly patients. The

most common complication is pancreatitis, which in

comparison to earlier reports, and especially in comparison

to younger cohorts, seems to be less common. Neverthe-

less, complications occur even in the oldest patients and

therefore, the probable benefits and possible risks of the

procedure need to be carefully assessed. In our series, the

procedures were performed by high-volume endoscopists

using appropriate techniques, which may partly explain the

excellent results. The high 30-day mortality in patients

with malignancies should be taken into consideration when

selecting therapeutic options such as stents.
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