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Endoscopic procedures are used in all age groups to eval-
uate and treat the gastrointestinal tract and pancreati-

cobiliary system. All endoscopic procedure techniques can 
be used in elderly patients, but since the complications that 
may occur in these patients will be more severe, the endos-
copist should be more careful when planning endoscopy 
for these patients. Therefore, the clinician should evaluate 
the diagnostic and therapeutic benefit of the recommend-
ed endoscopic procedure in patients whose poor progno-
sis is expected or whose general condition is poor.[1] Fre-
quency of concomitant diseases and age-related problems 

can complicate the interventional procedures for diagnosis 
and treatment in elderly patients. Diseases affecting the 
gallbladder and biliary tract and choledocholithiasis are 
more common in the older age group. Endoscopic retro-
grade cholangiopancreatography (ERCP) is frequently used 
in these patients, especially since pathologies such as pan-
creatic cancer and biliary tract tumors are more common 
in elderly patients.[2] In addition to complications such as 
bleeding from the sphincterotomy due to ERCP procedure, 
post-ERCP pancreatitis, complications such as hypoxia, hy-
potension and arrhythmia may be observed in patients. 

Objectives: The endoscopic retrograde cholongiopancreatography (ERCP) process is canulization of papilla vateri ra-
diolologically and imaging bilier tructs and pancreas duct by a lateral endoscope. ERCP process has some severe com-
plications. In this study, we aimed to assess the safety of ERCP in elderly patients.
Methods: This is a prospective study. Patients who performed ERCP in Afyon Kocatepe University Training and Re-
search Hospital were included in order to determine the frequency of complications after ERCP and defining the risk 
factors and determiners for each complication.
Results: A total of 60 patients (29 female and 31male) were included. The median age was 57.3. The most frequent 
ERCP indication was choledocholithiasis (60%). In 15% of patients were observed after ERCP. The major complication 
was cholangitis (8.3%). Pancreatitis (5%) were detected to be seen in subsequent frequency. All complications were 
observed to be increasing with sphincteratomy.
Conclusion: Endoscopic retrograde cholangiopancreatography is a safe and effective technique in elderly patients but 
endoscopists should be more careful about complications in elderly patients.
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Therapeutic ERCP can eliminate the need for emergency 
biliary tract surgery in elderly patients. However, there are 
a limited number of studies on the effectiveness and reli-
ability of ERCP procedure in elderly patients.[3] In our study, 
we evaluated the effectiveness, reliability, and procedure 
success rates of the ERCP procedure in elderly patients.

Methods
In the ERCP Unit of General Surgery Department of Af-
yon Kocatepe University Faculty of Medicine, a total of 
60 patients including 30 patients over 65 years old and 
30 patients under 65 years old were evaluated prospec-
tively. The ethics committee of Dumlupinar University 
of Medicine provided the ethics committee approval for 
this study (21.07.2016.2015-KAEK-86/09/176). Patients' 
demographic (age, gender, occupation, whether they use 
cigarettes and alcohol, operations they have undergone, 
whether ERCP has been previously applied), laboratory 
(white blood cell, hemoglobin, Hemotocrit, Platelet, AST, 
ALT, ALP, GGT, Total Bilurubin, CRP, LDH, Glucose, Amylase, 
Lipase, Ure, Creatinine) and treatment data were obtained 
from the hospital data processing database and endo-
scopic data from the endoscopy laboratory records. ERCP 
procedures were performed to investigate pathologies 
such as choledocholithiasis and other biliary obstructions, 
pancreatic cancer and biliary tract tumors, especially for 
both diagnostic and therapeutic purposes. On the other 
hand, patients under 18 years of age, pregnant women, 
mentally deficient, those with contrast allergy, previous 
sphincterotomies, cases with Billroth 2 gastrectomy, bulb 
cancer, active pancreatitis within 30 days before the pro-
cedure, active pancreatitis, idiopathic pancreatitis, pan-
creatic neoplasm or chronic obstructive pancreatitis were 
not included in the study.

ERCP Process
The procedures were performed by endoscopists with sim-
ilar experience and having at least about 1000 ERCP cases 
each year. Approval was obtained by signing detailed in-
formed consent from all patients.

Patients were operated on the left side position as stan-
dardized technique. Blood pressures, heart rates and oxy-
gen saturations were continuously monitored with an au-
tomatic pulse oximeter. Standard video duodenoscopes 
with side view (Olympus, Tokyo, Japan) with 4.2 mm acces-
sory channel caps were used for ERCP operations.

Post ERCP monitoring, pancreatitis-like pain or hyperamy-
lasemia or both control 4-6 hours after the procedure, con-
trol of hyperamylasemia 24 hours after the procedure, and 
if the patient was not 5 times higher than normal was dis-

charged. On the other hand, resistant altitudes at 24-hour 
amylase levels were reevaluated at 48 hours of the enzy-
matic profile. If complications occurred in the patient, hos-
pitalization was extended until these resolved.

Statistical Analysis
While evaluating the study data, besides descriptive sta-
tistical methods (Mean, Standard deviation), Student t test 
in independent univariate analysis of measurement data; 
Chi-Square test was used for the analysis of independent 
univariate qualitative data. A logistic regression model was 
used to determine the multivariate relationship between 
dependent and independent risk factors. The results were 
evaluated within the 95% confidence interval and the sig-
nificance level was p<0.05.

Results
A total of 60 patients were evaluated, including 30 patients 
over 65 years old and 30 patients under 65 years old. De-
mographic and clinical characteristics data of the patients 
are shown in Table 1. The patients were between 18 and 
92 years old and the mean age was 57.3 years. The most 
common comorbid disease in patients was found as Type 
2 diabetes mellitus. Neoplasia (endometrium and pancreas 
adenocarcinoma) was additionally present in 2 patients 
over 65 years of age. Clinically, the most common symptom 
was pain in both groups. While the symptoms of fever, pain, 
and jaundice among the infectious symptoms were higher 

Table 1. Demograhic and clinical characteristic of the study 
subjects

		  <65 age	 ≥65 yaş	 p
		  (n=30)	 (n=30)

Gender, n (%)
	 Female	 13 (43.3)	 16 (53.3)
	 Male	 17 (56.7)	 14 (46.7)	 >0.05	
ALT (mean±SD)	 141.23±143.06	 128.45±116.87	 >0.05
AST (mean±SD)	 92.24±104.34	 103.13±114.45	 >0.05
ALP (mean±SD)	 784.17±744.89	 921.23±751.79	 >0.05
Total Bilirubin	 5.81±8.10	 10.02±12.23	 <0.05
(mean±SD)	
Clinic, n (%)
	 Pain	 9 (30)	 8 (26.7)	 >0.05
	 Jaundice	 6 (20)	 7 (23.3)	 >0.05
	 Pain+Jaundice	 8 (26.6)	 7 (23.3)	 >0.05
	 Pain+Fire+Jaundice	 4 (13.4)	 6 (20)	 >0.05
	 Fatigue, Tiredness,	 3 (10)	 2 (6.7)	 <0.05
	 Vomiting, Back pain

ALT: Alanin aminotransferaz; AST: Aspartat aminotransferaz; ALP: Alkalen 
fosfataz.
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in the group under 65 years of age, we found that only the 
symptom of jaundice suggesting malignancy was higher in 
the group over 65 years of age. 

The most common ERCP indications in patients are shown 
in Table 2. Accordingly, 36 patients (60%) had obstructive 
jaundice and/or high serum bilirubin level; The presence of 
high serum cholestatic enzyme (AST, ALT, GGT, ALP) levels 

in 19 (31.6%) was not accompanied by obstructive jaun-
dice, and 21 (35%) were choledochal stone. Only 1 patient 
had choledocholithiasis with biliary tract malignancy. 

Additional therapeutic endoscopic procedures were per-
formed in 55 (91.6%) of the patients. The most common ap-
plications were endoscopic sphincterotomy in 29 patients 
(48.3%) and balloon application in 36 (60%). The most used 
therapeutic procedure in patients over 65 years of age was 
balloon use (Table 3). 

The most common complication after ERCP was infectious 
complications (cholangitis) in 5 (8.3%) patients. Infectious 
complications were higher in the group under 65 years of 
age. Mortality was seen only in 1 patient in the age group 
above 65 years. (respiratory failure due to sedoanalgesia) 
(Table 4).

Discussion
The frequency of endoscopic examination increases in el-
derly patients due to the increase in the average life expec-
tancy. Differences in disease prevalence, concomitant sys-
temic diseases, frequency of complications that may arise, 
reveal the need for more careful evaluation of endoscopic 
procedures in the elderly. In our study, we concluded that 
ERCP procedure is an effective and reliable procedure in 
elderly patients, but more care should be taken in elderly 
patients than patients under 65 years of age in terms of 
complications related to the procedure and anesthesia.

Table 2. ERCP Indications

Indication	 Number	 Percent	 ≥65 age	 <65 age

Choledocholithiasis	 36	 60
	 Choledocholithiasis	 7		  3	 4
	 and mechanical icter
	 Choledocholithiasis	 15		  6	 9
	 and dilated choledochal
	 Choledocholithiasis,	 8		  3	 5
	 mechanical icterus
	 and dilated choledochal
	 Choledocholithiasis	 1		  1	 -
	 and malignancy	
	 Choledocholithiasis	 1		  1	 -
	 and stent replacement
	 Choledocholithiasis only	 4		  2	 2
Malignancy	 6	 10
	 Malignancy only	 1		  1	 -
	 Malignancy and icter	 2		  1	 1
	 Malignancy and	 1		  -	 1
	 pancreatitis
	 Malignancy and	 1		  -	 1
	 choledocholithiasis
	 Malignancy and	 1		  1	 -
	 stent change
Pancreatitis	 7	 11.6		
	 Biliary pancreatitis	 4		  1	 3
	 Chronic pancreatitis	 1		  -	 1
	 Pancreatitis and	 1		  1	 -
	 malignancy	
	 Pancreatitis and	 1		  -	 1
	 liver cyst hydatid
Biliary fistula	 7	 11.6		
	 After cholecystectomy	 4		  1	 3
	 After liver hydatid	 2		  -	 2
	 cyst surgery
	 Fistula and malignancy	 1		  1	 -
Others	 6	 10
	 Ikter of unknown	 5		  2	 3
	 cause and/or dilated
	 choledochal
	 Before liver cyst	 1		  -	 1
	 hydatid surgery

Table 3. Therapeutic Procedures Used in ERCP

Technical	 Number	 Percent	 ≥65 age	 <65 age

Standard biliary	 29	 48.3	 13	 16
sphincterotomy
Basket usage	 27	 45	 12	 15
Balloon usage	 36	 60	 16	 20
Use of pre-cut	 5	 8.3	 2	 3
Mechanical lithotripter	 4	 6.6	 2	 2
usage
Biliary stent placement	 8	 13.3	 5	 3

Table 4. Complications After ERCP

	 ≥65 age	 <65 age
	 n (%)	 n (%)

Infectious Complications*	 2 (6.6)	 3 (10)
Pancreatitis	 1 (3.3)	 2 (6.6)
Death	 1 (3.3)	 -
Total	 4 (13.3)	 5 (16.6)

*Cholangitis, bacteremia and sepsis.
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Geriatrics units, which deal with the general health prob-
lems and diseases of people aged 65 and over, started to be 
established with the aging of the world population and the 
emergence of the unique diseases and treatments of the 
elderly population.[4,5] ERCP is considered to be effective 
and safe for the treatment and diagnosis of hepatopan-
creatobiliary diseases in the elderly. However, the number 
of reports on this subject consists of small and small group 
studies. Retrospective and prospective studies on this sub-
ject generally include ERCP data in the elderly. Very few 
studies compare ERCP data in young and old patients. In 
the study conducted by Ashton et al.,[6] the age ranges were 
taken as 75-100 and this study was conducted retrospec-
tively. In this study, 101 patients were evaluated and the 
cannulation rate was found to be 99%. In the patients over 
75 years old in the study, the early period after the proce-
dure was found to be complications as 4 cholangitis, 1 pan-
creatitis and 1 perforation. In our series, complications after 
the procedure 65 years and older were found to be 2 infec-
tious, 1 pancreatitis and 1 mortality. On the other hand, in 
a study in which 403 cases were performed by Sugiyama 
et al.,[7] where only 70-year-old patients were evaluated, 
the ERCP procedure, which was retrospective, success rate 
was reported to be 98.5%. early complications 1 mortality, 
9 pancreatitis, 7 bleeding, 5 cholangitis, 3 cholecystitis, 1 
basket compression and a liver failure were observed. Simi-
larly, in the study conducted by Mitchell et al.,[8] 90 years 
old and older were taken and retrospectively examined, 
121 patients were evaluated, cannulation success was de-
termined as 91.3%, 3 bleeding, 4 mortality were observed, 
and pancreatitis was not observed. In the study of Ashton 
et al.,[6] atypical presentations were found more in elderly 
patients. Sugiyama et al.[7] determined the presentation of 
choledocholithiasis as 20% in patients aged 70-89. In the 
study conducted by Ashton et al.,[6] they found that the rate 
of pancreatitis after pre-cut papillotomy was higher in el-
derly patients compared to other studies and stated that 
it can be applied in appropriate patients with the risk of 
pancreatitis with the experience of the endoscopist. In our 
study, the cannulation success rate was specified as 98.4%; 
no bleeding, basket compression, perforation and liver fail-
ure were observed. 

In the presence of gallstones, the probability of finding 
stones in the bile duct is up to 10-15%.[9–11] Despite the 
discussion in the field of diagnosis, emergency ERCP and 
endoscopic sphincterotomy (ES) is the most important 
treatment option in cases of acute suppurative occlusive 
cholangitis due to stone. ERCP and ES appear to be sig-
nificantly effective in detecting and removing choledochal 
stones after surgery as well as before laparoscopic chole-
cystectomy.[11] In our study, the rate of choledocholithiasis 

in the presence of gallstones was 12%. In our study, sphinc-
terotomy was performed successfully in 29 (48.3%) and 
stenting in 8 (13.3%) patients. ERCP is also used in the diag-
nosis and treatment of many hepatobiliary diseases such 
as liver malignancies, hydatid disease, alveolar echinococci, 
fasioliasis, hemobilia, bilioma. In our study, ERCP was ap-
plied to 1 (1.6%) biliary tract hydatid liver patient and bili-
ary stent was placed in the procedure.

Since ERCP complications are frequently seen within the 
first 4-6 hours, it is considered a safe approach to perform 
ERCP for diagnostic purposes as an outpatient procedure. 
In our study, complications after ERCP were detected in 
15% of cases. The most common complication was infec-
tious with 8.3%, and the second most common pancre-
atitis was 5%. Acute cholangitis occurs in 0.4-1.8% of pa-
tients undergoing ERCP, and this rate is higher in patients 
with incomplete bile obstruction and in whom adequate 
bile drainage cannot be achieved. In our study, the most 
common complication was cholangitis (5%), and in pa-
tients without dilated biliary tract and obstruction, the in-
cidence of cholangitis was significantly reduced, especially 
in patients over 65 years of age. Infectious complications 
and pancreatitis were more common in the group under 
65 years of age. The reason for the prevalence of these in 
the young group is due to the occurrence of patients with 
Oddi dysfunction(OD) and sphincterotomy. In many pub-
lications reporting short-term complications, the rate of 
complications is reported between 5 and 15.9%, regard-
less of whether sphincterotomy or not. It is more difficult 
to reach patients and their records in retrospective stud-
ies conducted to determine the complications after ERCP 
in the outpatient and admitting centers. The main causes 
of cannulation failure in ERCP; papillae, biliary tract or ob-
struction due to tumor of the duodenum, narrowing of the 
papilla due to inflammation, papilla localization anomalies 
(inside or around the diverticulum). Although it has its own 
complications and the most common cause of perforation 
is sphincterotomy, it is known that pre-cut sphincterotomy 
performed in papillae that are not fully occluded or with 
stenosis increases the cannulation success. In our study, 1 
(1.6%) patient had failed cannulation. In our study, when 
all of the complications were evaluated with patient de-
mographic information; It was observed that the sex and 
age of the patients did not make any significant difference. 
The presence of cholangitis, cholecystitis, pancreatitis and 
cholecystectomy, and the diagnosis obtained after ERCP 
procedure did not make any significant difference in the 
development of complications.

One of the most common complications after ERCP is acute 
pancreatitis, which is seen at a rate of 0.9-4.4% and is more 
common in female patients.[12] In our study, the second 
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most common complication after ERCP was pancreatitis 
and was seen in 3 (5%) patients. However, there was no sta-
tistically significant difference in diagnosis and therapeutic 
ERCP procedures for pancreatitis development. Those who 
developed pancreatitis after ERCP; While pancreatitis asso-
ciated with ERCP developed in 2 (6.6%) cases aged 65 and 
above, pancreatitis was detected in 1 (3.3%) case below 65 
years of age. It was seen that therapeutic and diagnostic 
applications did not affect the development of pancre-
atitis, but the use of baskets and biliary sphincterotomy 
from therapeutic applications significantly increased the 
development of pancreatitis after ERCP. In the evaluation 
for all the complications in our study; It was observed that 
diagnostic and therapeutic ERCP applications did not make 
a statistically significant difference, however, it was deter-
mined that 88.9% of the cases with complications were 
therapeutic and 11.1% of them were ERCP for diagnostic 
purposes only. On the other hand, cholecystitis (3.3%) was 
detected in 2 patients after ERCP. In univariate analysis, the 
risk of cholecystitis after ERCP was increased in sphincter-
otomy applications. However, we found that the patient's 
cholecystitis and cholangitis history did not statistically 
pose any risk and the use of prophylactic antibiotics did not 
reduce the incidence.

As in young patients, different effects can be seen in el-
derly patients with sedative agents. Elderly patients are 
more prone to hypoxia, hypotension and arrhythmia. While 
premedication problems such as sedation intolerance, ar-
rhythmia and cardio-respiratory arrest are seen in 0.5-1% 
of cases with ERCP, systemic air embolism is known as a 
rare complication.[13] In our study, mortality occurred in 1 
patient (1.6%) from the age group over 65, due to hypoxia 
due to sedation intolerance. ERCP related mortality rate 
has been reported with an average of 0.4% and up to 1%.

The first study in the literature on this subject was done by 
MacMahon et al.[14] In the 65-94 age group. In this prospec-
tive study, the success of the procedure was 92% in 50 pa-
tients who underwent ERCP. In these cases, early complica-
tions related to the procedure were not observed. In our 
study, prospective operation was found to be 98.4% in 60 
patients prospectively. 

There are some limitations in our study. Especially consid-
ering the low number of patients and the incidences stated 
in the literature, larger sample size could be achieved with 
power analysis. In the geriatric patient population, we did 
not have data on performance score scales in which fragile 
patients were evaluated. Although we have major limita-
tions regarding our study, the consistency of our data with 
the literature and prospective studies regarding this issue 
reveal the importance of our study. 

As a result, ERCP procedure is as important as the young 
patients in the diagnosis and treatment of elderly patients 
due to the increase in biliary tract and pancreatic cancer 
with age and surgical intervention in these patients show-
ing high mortality and morbidity. Despite the risk of mor-
bidity and mortality, ERCP can be used reliably in the el-
derly when performed in experienced hands, used in the 
diagnosis and treatment of hepatobiliary and pancreatic 
diseases.

Disclosures

Ethics Committee Approval: The study protocol was approved 
by Dumlupinar University Clinical Research Ethics Committee 
with 21/07/2016 dated and 2016/9-23 numbered decision.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – S.A.; Design – Z.A.; Super-
vision – S.Y.; Materials – S.A., Y.A., S.Y.; Data collection &/or pro-
cessing – S.A., Z.A.; Analysis and/or interpretation – Y.A.; Literature 
search – S.A., Z.A.; Writing – S.A.; Critical review – Y.A.

References
1.	 Mani S, Rananavare R, Parikh S, Kulkarni S, Patel R. Sonograph-

ic evaluation of common bile duct stonesa.prospective com-
parison with endoscopic retrograde cholangiopancreatogra-
phy. Bombay Hospital Journal 1996;38:2–5.

2.	 Ott DJ, Young GP, Mitchell RG, Chen MY, Gelfand DW. Thera-
peutic ERCP: spectrum of procedures performed in 60 con-
secutive patients. Abdom Imaging. 1994;19:30–3.

3.	 Freeman ML. Understanding risk factors and avoiding compli-
cations with endoscopic retrograde cholangiopancreatogra-
phy. Curr Gastroenterol Rep. 2003;5:145–53.

4.	 Britton, J. Biliary and pancreatic endoscopy. In: Morris PJ, 
Wood WC, editors. Oxford Textbook of Surgery. 2nd ed. Lip-
pincott Williams & Wilkins; 2000. p. 551–8.

5.	 Zippi M, De Felici I, Pica R, Occhigrossi G, Traversa G. Com-
parison of endoscopic retrograde cholangiopancreatography 
between elderly and younger patients for common bile duct 
stones. Clin Ter 2013;164:e353–8.

6.	 Ashton CE, McNabb WR, Wilkinson ML, Lewis RR. Endoscopic 
retrograde cholangiopancreatography in elderly patients. 
Age Ageing 1998;27:683–8.

7.	 Sugiyama M, Atomi Y. Endoscopic sphincterotomy for bile 
duct stones in patients 90 years of age and older. Gastrointest 
Endosc 2000;52:187–91.

8.	 Plummer JM, Arthurs M, McDonald AH, Mitchell DIG, McFar-
lane MEC, Newnham MS, et al. ERCP use at the UHWI. West Ind 
Med J 2004;53:234–7.

9.	 Beaton HL. Surgical considerations. In: Gelb A, editor. Clini-
cal Gastroenterology in the Elderly. New York: Marcel Dekker; 
1996. p. 271–82.



56 Ademoglu et al., ERCP in Elderly Patients / doi: 10.14744/ejmi.2021.22196

10.	Sullivan DM, Hood TR. Griffin WO. Biliary tract surgery in the 
elderly. Am J Surg 1982;143:218–20.

11.	Ranson JH. Acute pancreatitis. In: Zinner MJ, Schwartz SI, El-
lis H, Ashley SW, McFadden DW, editors. Maingot’s abdomi-
nal operations. 10th ed. Stamford: Appleton & Lange; 1997. p. 
1899-915. 

12.	Doerr RJ, Kulaylat MN, Booth FV, Corasanti J. Barotrauma 
complicating duodenal perforation during ERCP. Surg Endosc 

1996;10:349–51.
13.	Wang P, Zhang W, Liu F, Li ZS, Ren X, Fan ZN, et al. Success and 

complication rates of two precut techniques, transpancreatic 
sphincterotomy and needle-knife sphincterotomy for bile 
duct cannulation. J Gastrointest Surg 2010;14:697–704.

14.	MacMahon M, Walsh TN, Brennan P, Osborne H, Courtney MG. 
Endoscopic retrograde cholangiopancreatography in the el-
derly: a single unit audit. Gerontology 1993;39:28–32.


