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Abstract. The aim of the present study was to clarify the 
efficacy and safety of endoscopic retrograde cholangiopan-
creatography (ERCP) for elderly patients with a performance 
status (PS) of 3‑4, which is the highest risk group. The records 
of patients aged over 75 years of age, who underwent ERCP 
at Saiseikai Chuwa Hospital from April, 2017 to April, 2018, 
were retrospectively analyzed. These patients were divided 
into the PS 0‑2 group and PS 3‑4 group. For both groups, 
clinical characteristics, such as age, sex, PS, the prevalence 
rate of moderate or severe cholangitis, Charlson comorbidity 
index (CCI), technical success rate, adverse events and fatal 
cases within 30 days following ERCP were analyzed. The 
results revealed that in total, 94 patients (158 procedures) aged 
over 75 years underwent ERCPs; 73 patients (116 procedures) 
were in the PS 0‑2 group, and 21 patients (42 procedures) were 
in the PS 3‑4 group. The average age did not differ signifi-
cantly between the groups. The prevalence rates of moderate 
or severe cholangitis and CCI were higher in the PS 3‑4 group. 
The technical success rate was high in both groups. Although 
the rate of adverse events did not differ between the 2 groups, 2 
fatal cases occurred during the 30 days following ERCP in the 
PS 3‑4 group. In each case, anorexia and an influenza infection 
led to a fatal outcome. Overall, this study demonstrates that 
ERCP for elderly patients with a PS of 3‑4 is effective and 
safe. However, attention should be paid to ERCP in patients 

with a PS of 3‑4, as it may result in a fatal outcome caused by 
incidents unrelated to the ERCP procedure.

Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) 
is widely performed as the diagnostic and therapeutic tool 
intended for patients with pancreato‑biliary diseases. The 
frequency of ERCP for elderly patients is increasing in accor-
dance with the overall aging of the population worldwide (1). 
To date, ERCP has been known to be associated with severe 
adverse events, such as pancreatitis, gastrointestinal bleeding 
and perforation (1). Although it has been reported that ERCP 
can be safely performed in elderly patients (2‑6), the clinical 
status of these patients varies due to comorbidities, nutritional 
status, cognition, etc., which causes endoscopists to debate 
whether or not ERCP should be performed. The Eastern 
Cooperative Oncology Group (ECOG) scale of performance 
status (PS) is widely used for the quantification of the general 
well‑being and daily life activities of patients  (7). Elderly 
patients with a decreased PS are a high‑risk group, and the 
efficacy and safety of ERCP for these patients is unclear. Thus, 
the aim of this study was to elucidate the efficacy and safety of 
ERCP in elderly patients with a PS of 3‑4, compared to those 
with a PS of 0‑2, hospitalized in Saiseikai Chuwa Hospital.

Patients and methods

Study design. The present study was conducted at Saiseikai 
Chuwa Hospital, Sakurai, Nara, Japan. This hospital is located 
in a rural district in Nara, and the average age of patients 
in this area is very high. The records of the patients, who 
underwent ERCP in this facility from April, 2017 to April, 
2018, were retrospectively analyzed. In total, 146 patients 
(232 procedures) underwent ERCP, patients aged <75 years 
were excluded, and 94 patients (158 procedures) were enrolled 
in this study. The patients were divided into the PS 0‑2 group 
and PS 3‑4 group. For both groups, clinical characteristics 
were analyzed, such as age, sex, PS, primary disease for ERCP, 
the prevalence rate of moderate or severe cholangitis [assessed 
by the severity assessment of acute cholangitis per the Tokyo 
Guidelines 13 (TG13) (8)], the use of antithrombotic drugs, 
history of gastrectomy and the Charlson comorbidity index 
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(CCI) (9), which is a weighted index that assigns a different 
risk score (from 1 to 6) to 22 conditions and their related rela-
tive risk of 1‑year mortality. Clinical outcomes were analyzed, 
such as performed procedures, the number of ERCPs for each 
patient, the technical success rate, adverse events caused by 
ERCPs, admission periods and fatal cases occurred within 
30 days following ERCP.

Procedures. In the facility, 5 gastroendoscopists performed 
ERCP. All ERCP procedures were performed by one operator 
and at least one assistant among 5 gastroendoscopists. A rule 
was established to complete the ERCP procedures within 1 h 
from scope insertion for all patients, as the ERCP procedure 
bears the risk of adverse events, such as pancreatitis, even 
when performed by endoscopic specialists, and it is estimated 
that a lengthy procedure bears the risk of adverse events 
following ERCP. According to the TG13 flowchart (10), not 
all procedures are performed in a single session for patients 
with moderate or severe cholangitis. In the first session, 
only endoscopic drainage was performed, followed, after 
the improvement of cholangitis, by other procedures such 
as endoscopic lithotomy. The TJF‑260V (Olympus Medical 
Systems Co.) and ED‑450XL8/B (FUJIFILM Co.) endoscopes 
were used, and for patients who had Billroth II or Roux‑en Y 
reconstructions, the SIF‑H290S (Olympus Medical Systems 
Co.) was used, which is a short‑type single‑balloon‑assisted 
endoscope useful for ERCP in patients with altered gastroin-
testinal anatomy (11). For all procedures, carbon dioxide (CO2) 
insufflation was used during ERCP to reduce post‑procedural 
pain and abdominal distension (12,13). For the purposes of 
sedation during ERCP, midazolam and pentazocine were used, 
monitoring vital signs and the degree of sedation, all the while 
increasing the sedation if necessary.

Definition. The PS score (7) was labeled according to informa-
tion on the general status prior to admission.

Severity assessment of cholangitis. The severity of cholangitis 
was assessed by the severity assessment of acute cholangitis as 
per the Tokyo Guidelines 2013 (8). The adverse events caused 
by ERCP procedures are defined as follows: i) Pancreatitis: The 
onset of new abdominal pain with at an least 3‑fold elevation of 
serum amylase levels following ERCP; ii) hyperamylasemia: 
At least a 3‑fold elevation of serum amylase levels following 
ERCP, without abdominal pain; and iii)  biliary infection, 
including cholangitis, cholecystitis and liver abscess. The onset 
of the adverse events was evidenced after the ERCP proce-
dures and did not exist before the ERCP procedures. Liver 
dysfunction is defined as the elevation of L‑aspartate amino-
transferase (AST) and L‑alanine aminotransferase (ALT) that 
were at normal levels before the ERCP procedures and were 
found to be above normal levels after the ERCP procedures 
in the absence of any other cause. Mallory‑Weiss syndrome is 
defined as the laceration of gastroesophageal junction caused 
by nausea or vomiting with or following ERCP procedures.

Statistical analysis. Comparisons between the study groups 
were performed with the Wilcoxon signed‑rank test for 
quantitative variables and the Chi‑square test for qualita-
tive variables. A P‑value <0.05 was considered to indicate a 

statistically significant difference. All statistical analyses were 
performed using IBM SPSS statistics version 22 (IBM Corp.).

Results

Clinical characteristics. The clinical characteristics of the 
patients in both groups are presented in Table I. A total of 
94 patients (158 procedures) who were over 75 years old and 
underwent ERCP were divided into 2 groups as follows: The 
PS 0‑2 group with 73 patients (116 procedures), and the PS 3‑4 
group with 21 patients (42 procedures). The average age did 
not differ significantly between the 2 groups. The ERCP rate 
in females was significantly higher in the PS 3‑4 group than 
in the PS 0‑2 group. The numbers of patients for each PS were 
31 for PS 0, 36 for PS 1, 6 for PS 2, 4 for PS 3 and 17 for PS 4. 
Of note, the prevalence rates of moderate or severe cholangitis 
and the CCI were significantly higher in the PS 3‑4 group 
than in the PS 0‑2 group. The rate of anti‑thrombotic drug 
use did not differ between the groups. In the PS 0‑2 group, 
9 patients had undergone gastrectomy (3 patients with Billroth 
I reconstruction, 3 patients with Billroth II reconstruction and 
3 patients with Roux‑en‑Y reconstruction); however, in the PS 
3‑4 group, no patients had undergone gastrectomy. In both 
groups, no patients had undergone pancreaticoduodenectomy 
or choledochojejunostomy. The majority of the indications for 
ERCP in both groups were choledocholithiasis and malignant 
biliary obstruction (Table II).

ERCP results. The ERCP results for both groups are presented 
in Tables III‑V. The performed procedures did not differ in 
either group. In particular, endoscopic biliary stent (EBS) and 
endoscopic lithotomy were frequently observed (Table III). 
Patients in the PS 3‑4 group required frequent ERCP for one 
primary disease and longer admission periods (Table V). The 
reason was that patients in the PS 3‑4 group had a higher prev-
alence rate of moderate or severe cholangitis (Table I). Only 
biliary drainage was performed for the first procedure, and 
other procedures such as endoscopic lithotomy were performed 
following the improvement of cholangitis. Moreover, a number 
of patients in the PS 3‑4 group were often discharged to the 
nursing facility. Thus, several procedures and the adjustment 
of the discharge schedule required longer admission periods. 
Subsequently, the technical success rate for planned proce-
dures was adequately high in both groups. There were no 
cases that required the suspension of ERCP procedures due to 
hypotension, bradycardia or respiratory depression caused by 
oversedation. In the PS 3‑4 group, all planned procedures were 
completed (Table V). However, in the PS 0‑2 group, 5 cases 
failed to achieve bile duct or pancreatic duct cannulation at 
the first ERCP. However, 3 cases were completely successful 
at the second ERCP, and 2 cases were changed to perform 
procedures under a non‑endoscopic approach. One case after 
Roux‑en‑Y reconstruction failed to reach the papilla of Vater. 
Finally, the rate of adverse events caused by ERCP proce-
dures did not differ significantly in both groups (Table IV). 
There were no severe adverse events, such as perforation and 
bleeding, which required endoscopic hemostasis or blood 
transfusion. Although 5 cases of post‑ERCP‑pancreatitis were 
observed only in the PS 0‑2 group, they were improved only 
by conservative therapy. Despite the rate of adverse events by 
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ERCP procedures not differing in both groups, there were 2 
fatal cases during the 30 days following ERCP in the PS 3‑4 
group and no fatal cases in the PS0‑2 group (Table V). The two 
fatal cases during 30 days following ERCP were the following.

i) Case A: An 86‑year‑old female with PS 4 underwent place-
ment of a covered‑type self‑expandable metallic stent (SEMS) 
for biliary obstruction with pancreatic cancer. After 1 month 
of ERCP, she was admitted to the hospital for cholangitis due 

to SEMS obstruction. She then underwent SEMS cleaning and 
improved. However, she was readmitted for cholangitis due to 
a recurrence of SEMS obstruction (Fig. 1A). The prolapsed, 
obstructed SEMS (Fig. 1B) was removed and replaced by 
an EBS (Fig. 1C). Subsequently, although cholangitis was 
improved, her general condition gradually worsened due to 
anorexia caused by pancreatic cancer. As a result, she died 
26 days after ERCP.

Table I. Baseline characteristics in elderly patients with both PS 0‑2 and 3‑4.

	 All patients	 PS 0‑2 group	 PS 3‑4 group
	 (94 patients,	 (73 patients,	 (21 patients,
Variable	 158 procedures)	 116 procedures)	 42 procedures)	 P‑value

Age, median (range)	   84 (75‑98)	   84 (75‑96)	   86 (78‑98)	 N.S.
Sex, rate of female (%)	 52.1	 43.8	 80.9	 P=0.003
Performance status, 0/1/2/3/4	 31/36/6/4/17	 31/36/6/0/0	 0/0/0/4/17	 ‑
Prevalence rate of moderate or severe cholangitis, n (%) 	 29 (30.9)	 14 (19.1)	 15 (71.4)	 P<0.001
Charlson comorbidity index, median (range)	 1 (0‑7)	 1 (0‑7)	 2 (1‑3)	 P=0.001
Antithrombotic drug therapy, n (%)	 34 (36.2)	 28 (38.4)	   6 (28.6)	 N.S.
Altered gastrointestinal anatomy, Billroth I, II, Roux‑en‑Y	 3/3/3	 3/3/3	 0/0/0	 ‑

PS, performance status; N.S., not significant.

Table II. Indications for ERCP in elderly patients with both PS 0‑2 and 3‑4.

	 All patients	 PS 0‑2 group	 PS 3‑4 group
	 (94 patients,	 (73 patients,	 (21 patients,
Variable	 158 procedures)	 116 procedures)	 42 procedures)	 P‑value

Choledocholithiasis, n (%)	 56 (59.6)	 46 (63.0)	 10 (47.6)	 N.S.
Malignant biliary obstruction, n (%)	 32 (34.0)	 24 (32.9)	   8 (38.1)	 N.S.
Gallstone pancreatitis, n (%)	 2 (2.1)	 0 (0.0)	 2 (9.5)	 N.S.
Lemmel syndrome, n (%)	 1 (1.1)	 0 (0.0)	 1 (4.8)	 N.S.
Others, n (%)	 3 (3.2)	 3 (4.1)	 0 (0.0)	 N.S.

ERCP, endoscopic retrograde cholangiopancreatography; PS, performance status; N.S., not significant.

Table III. ERCP procedures in elderly patients with both PS 0‑2 and 3‑4.

	 All patients	 PS 0‑2 group	 PS 3‑4 group
	 (94 patients,	 (73 patients,	 (21 patients,
Variable	 158 procedures)	 116 procedures)	 42 procedures)	 P‑value

Endoscopic biliary stent (EBS), n (%)	 69 (43.7)	 51(44.0)	 18 (42.9)	 N.S.
Endoscopic nasobiliary drainage (ENBD), n (%)	 6 (3.8)	 5 (4.3)	 1 (2.4)	 ‑
Self expandable metalic stent (SEMS), n (%)	 12 (7.6)	 9 (7.8)	 3 (7.1)	 ‑
Endoscopic sphincterotomy (EST), n (%)	 55 (34.8)	 40 (34.5)	 15 (35.7)	 ‑
Endoscopic papillary large balloon dilation (EPLBD), n (%)	 11 (7.0)	 8 (6.9)	 3 (7.1)	 ‑
Endoscopic lithotomy, n (%)	 58 (36.7)	 39 (33.6)	 19 (45.2)	 ‑
SEMS cleaning, n (%)	 2 (1.3)	 1 (0.9)	 1 (2.4)	 ‑ 

ERCP, endoscopic retrograde cholangiopancreatography; PS, performance status; N.S., not significant.
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ii)  Case B: A 98‑year‑old male with PS 4 underwent 
placement of EBS for biliary obstruction with pancreatic 
cancer (Fig. 2A). At 10 days after ERCP, cholangitis with 
EBS obstruction occurred; The EBS (across the papilla) 
was replaced with the plastic stent inside [i.e., above the 
papilla (Fig. 2B, arrowheads)], and the cholangitis gradually 
improved. However, at 10 days following stent replacement, 
he experienced a hospital‑acquired influenza infection. Thus, 
his general condition worsened and he died 14 days after 
ERCP.

Discussion

The present study had two findings. First, ERCP for elderly 
patients with a PS of 3‑4, which is the highest risk group, is 
effective and safe. Second, ERCP in elderly patients with a 
PS of 3‑4 may result in a fatal outcome caused by incidents 
unrelated to the ERCP procedure.

As regards the first finding, as noted above, ERCP for elderly 
patients with a PS of 3‑4, which is the highest risk group, is 
effective and safe. While ERCP is a useful procedure for the 
diagnosis and therapy of pancreatic and biliary disease (14), 
adverse events of ERCP procedures, such as pancreatitis occa-
sionally result in a fatal outcome. Thus, ERCP procedures for 
high‑risk patients should be performed carefully. It is impor-
tant to estimate preprocedural risk factors accurately by means 
of objective clinical tools, applied to elderly patients with 

comorbidity and possible procedure‑related adverse events, to 
produce satisfactory clinical ERCP outcomes (15). Previously, 
a number of studies have reported the safety and efficacy of 
ERCP for elderly patients (2‑6). However, it is estimated that 
the risk factor for ERCP for elderly patients is not only age, 
but also other clinical conditions. From a geriatric perspective, 
the assessment of older patients is an interdisciplinary process 
that should include multiple domains, such as functional and 
nutritional status, cognition, the accurate evaluation of comor-
bidity and many others (16). Thus, the assessment of the risk of 
elderly patients is more complex. Park et al (17) reported that 
the Duke Activity Status Index (DASI) is a useful predictor for 
overall serious events related to ERCP. DASI is a valid measure 
of functional capacity that can be obtained by answering a 
self‑administered questionnaire (18). However, the calculation 
of DASI is known to be complex. Therefore, an easier index is 
preferable for the determination of emergent ERCP procedure 
indications. In the present study, the classification from the 
Eastern Cooperative Oncology Group (ECOG) PS score was 
used. The ECOG PS score is a simple and easy method used 
for the assessment of general well‑being, activities of daily life, 
and tolerance for therapy (7). Elderly patients with depressed 
PS are considered to be perhaps the highest truly risk group 
because of the higher prevalence rate of moderate to severe 
cholangitis and higher CCI, as described later. To our knowl-
edge, this is the first study on the safety and efficacy of ERCP 
for elderly patients between good and depressed PS groups. 

Table IV. Post‑ERCP complications in elderly patients with both PS 0‑2 and 3‑4.

	 All patients	 PS 0‑2 group	 PS 3‑4 group
	 (94 patients,	 (73 patients,	 (21 patients,
Variable	 158 procedures)	 116 procedures)	 42 procedures)	 P‑value

Total, n (%)	 25 (15.8)	 19 (16.4)	 6 (14.3)	 N.S.
Pancreatitis, n (%)	 5 (3.1)	 5 (4.3)	 0 (0.0)	 ‑
Hyperamylasemia, n (%)	 14 (8.9)	 10 (9.5)	 4 (9.5)	 ‑
Biliary infection, n (%)	 2 (1.3)	 1 (0.9)	 1 (2.4)	 ‑
Liver dysfunction, n (%)	 3 (1.9)	 3 (2.6)	 0 (0.0)	 ‑
Mallory‑Weiss syndrome, n (%)	 1 (0.6)	 0 (0.0)	 1 (2.4)	 ‑
Perforation, n (%)	 0 (0.0)	 0 (0.0)	 0 (0.0)	 ‑ 

ERCP, endoscopic retrograde cholangiopancreatography; PS, performance status; N.S., not significant.

Table V. Post‑ERCP outcomes in elderly patients with both PS 0‑2 and 3‑4.

	 All patients	 PS 0‑2 group	 PS 3‑4 group
	 (94 patients,	 (73 patients,	 (21 patients,
Variable	 158 procedures)	 116 procedures)	 42 procedures)	 P‑value

Numbers of ERCP for one patient, average (range)	 1.7 (1‑4)	 1.6 (1‑4)	 2.0 (1‑4)	 P=0.003
Admission period (days), median (range)	 17 (4‑98)	 15 (4‑80)	 23 (10‑98)	 P<0.001
Technical Success Rate, %	 96.2	 94.8	 100	 N.S.
Fatal case in 30 days following ERCP, n	 2	 0	 2	 N.S. 

ERCP, endoscopic retrograde cholangiopancreatography; PS, performance status; N.S., not significant.
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The present study indicated that ERCP is effective and safe 
even for elderly patients with PS 3‑4.

As regards the second finding, ERCP in elderly patients 
with a PS of 3‑4 may result in a fatal outcome caused by inci-
dents unrelated to the ERCP procedure. In the present study, 2 

fatal cases occurred during the 30 days following ERCP in the 
PS 3‑4 group, whereas no fatal cases occurred in the PS 0‑2 
group. One patient's condition was exacerbated by anorexia 
caused by pancreatic cancer, while another patient's condition 
was exacerbated by hospital‑acquired influenza infection. The 
general condition of elderly patients with a decreased PS may 
be easily deteriorated by anorexia or infection due to advanced 
malignant tumors. Previously, Takahashi  et  al  (19) also 
reported that patients with a PS of 3‑4 were likely to develop 
poor general conditions, such as aspiration pneumoniae and 
heart failure following ERCP. Of note, in the present study, 
both prevalence rates of moderate or severe cholangitis and 
CCI in the PS 3‑4 group were significantly higher than in 
the PS 0‑2 group. CCI is widely used for the assessment of 
surgery indication or prognosis of other diseases (9,20‑22). 
In other words, a higher CCI indicates vulnerability in the 
general condition due to several existing diseases. Thus, the 
general condition of patients in the PS 3‑4 group was likely to 
deteriorate compared to that of the PS 0‑2 group in the pres-
ence of cholangitis. Moreover, incidents unrelated to the ERCP 
procedures, such as an influenza infection, may deteriorate the 
general condition of patients with a PS of 3‑4 and may result 
in a fatal outcome due to a higher CCI. However, the higher 

Figure 1. (A) Although SEMS cleaning was performed one month prior, 
cholangitis by SEMS obstruction recurred. (B)  SEMS prolapsed from 
the common bile duct and was obstructed. (C) EBS was replaced. SEMS, 
self‑expandable metallic stent; EBS, endoscopic biliary stent.

Figure 2. (A) EBS was placed for biliary obstruction with pancreatic cancer. 
(B) EBS across the papilla was exchanged with the plastic stent inside and 
above the papilla (arrowheads). EBS, endoscopic biliary stent.
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comorbidity disease rate of the PS 3‑4 group with moderate 
or severe cholangitis indicates that elderly patients with a PS 
of 3‑4 require biliary drainage compared to those with a PS 
of 0‑2.

As mentioned above, ERCP is effective and safe for elderly 
patients with not only a PS of 0‑2, but also with a PS of 3‑4. 
ERCP procedures should be performed for patients with 
a PS of 3‑4 due to their moderate to severe cholangitis and 
their vulnerability. However, even if ERCP procedures are 
successful, careful attention should be paid to the clinical 
course of elderly patients with a PS of 3‑4.

The present study had some limitations. First, it was 
retrospectively performed in a single center, intended for 
patients who underwent ERCP for short periods of time. 
Therefore, the number of elderly patients with a PS of 3‑4 
was comparatively lower. Additional prospective investiga-
tions for more cases are necessary in the future. Second, 
this study was intended for elderly patients with a PS of 
3‑4 who underwent ERCP. The clinical course of elderly 
patients not undergoing ERCP was not investigated, which 
may be a selective bias. Following this study, it is necessary 
to investigate the clinical courses of all elderly patients 
regardless of ERCP. Third, this study did not make compar-
isons with younger patients. The efficacy and adverse events 
of ERCP for younger patients with a PS of 3‑4 need to be 
investigated.

Overall, the present study clarified that the technical 
success rate and complication rate in patients with PS 3‑4 were 
comparable to those of patients with PS 0‑2. Thus, ERCP for 
elderly patients with a PS of 3‑4 is effective and safe. However, 
it should be noted that ERCP in patients with a PS of 3‑4 may 
result in a fatal outcome caused by incidents unrelated to the 
ERCP procedure.
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