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Abstract
AIM: To examine the safety of immediate endoscopic 
sphincterotomy (EST) in patients with acute suppurative 
cholangitis (ASC) caused by choledocholithiasis, as 
compared with elective EST.

METHODS: Patients with ASC due to choledocholithiasis 
were allocated to two groups: Those who underwent EST 
immediately and those who underwent EBD followed by 
EST 1 wk later because they were under anticoagulant 
therapy, had a coagulopathy (international normalized 
ratio > 1.3, partial thromboplastin time greater than 
twice that of control), or had a platelet count < 50000 
× 103/μL. One of four trainees [200-400 cases of end
oscopic retrograde cholangiopancreatography (ERCP)] 
supervised by a specialist (> 10000 cases of ERCP) 
performed the procedures. The success and complication 
rates associated with EST in each group were examined.

RESULTS: Of the 87 patients with ASC, 59 were in the 
immediate EST group and 28 in the elective EST group. 
EST was successful in all patients in both groups. There 
were no complications associated with EST in either group 
of patients, although white blood cell count, C-reactive 
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protein, total bilirubin, and serum concentrations of liver 
enzymes just before EST were significantly higher in the 
immediate EST group than in the elective EST group.

CONCLUSION: Immediate EST can be as safe as elective 
EST for patients with ASC associated with choledocholithiasis 
provided they are not under anticoagulant therapy, or do 
not have a coagulopathy or a platelet count < 50000 × 
103/μL. Moreover, the procedure was safely performed by a 
trainee under the supervision of an experienced specialist.

Key words: Acute cholangitis; Complications; Endoscopic 
sphincterotomy

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Immediate endoscopic sphincterotomy (EST) 
can be as safe as elective EST for patients with acute 
suppurative cholangitis associated with choledocholithiasis, 
because there were no complications associated with EST 
in either group of patients, although white blood cell count, 
C-reactive protein, total bilirubin, and serum concentrations 
of liver enzymes just before EST were significantly higher 
in the immediate EST group (n  = 59) than in the elective 
EST group (n  = 28). Moreover, the procedure was safely 
performed by a trainee under the supervision of an 
experienced specialist.

Ito T, Sai JK, Okubo H, Saito H, Ishii S, Kanazawa R,  
Tomishima K, Watanabe S, Shiina S. Safety of immediate 
endoscopic sphincterotomy in acute suppurative cholangitis 
caused by choledocholithiasis. World J Gastrointest Endosc 
2016; 8(3): 180-185  Available from: URL: http://www.
wjgnet.com/1948-5190/full/v8/i3/180.htm  DOI: http://dx.doi.
org/10.4253/wjge.v8.i3.180

INTRODUCTION
Acute suppurative cholangitis (ASC) is a life-threatening 
condition that requires prompt treatment[1,2]. At pre
sent, endoscopic biliary drainage (EBD), including 
endoscopic nasobiliary drainage (ENBD) and endoscopic 
retrograde biliary drainage (ERBD), followed by elective 
endoscopic sphincterotomy (EST) is the established 
mode of treatment for ASC, with a high success rate and 
low morbidity and mortality[3-7]. However, the validity of 
immediate EST with stone extraction is uncertain.

In the present study, we examined the success and 
complication rates of immediate EST for patients with 
ASC associated with bile duct stones and compared 
them with those of elective EST.

MATERIALS AND METHODS
Patient characteristics
Between January 2009 and February 2013, patients 
with acute cholangitis, suspected of having ASC due 

to choledocholithiasis were enrolled for the present 
study. The diagnosis of acute cholangitis was based 
on clinical evidence of both infection (fever, chills, 
leukocytosis, or abdominal pain) and biliary obstruction 
(clinical jaundice or hyperbilirubinemia), and patients 
with any of the following at admission were suspected 
of having ASC requiring emergency endoscopic retro
grade cholangiopancreatography (ERCP): (1) fever 
(temperature > 39 ℃); (2) septicemic shock (systolic 
blood pressure < 90 mmHg); (3) increasing abdominal 
pain with clinical evidence of peritoneal inflammation 
(right upper quadrant pain with guarding on palpation); 
or (4) an impaired level of consciousness on admission. 
In the present study, ASC was defined based on the 
evidence of purulent bile. Therefore, patients were 
included in the current study after bile duct access 
was gained, the cholangiogram confirmed the presence 
of bile duct stones, and bile aspiration through the 
catheter showed the presence of purulent bile on ERCP. 
Exclusion criteria were prior sphincterotomy, concomitant 
pancreatic or biliary malignancies, and coexisting 
intrahepatic stones. Patients who died within 6 h after 
admission were also excluded.

Patients were allocated to two groups: Immediate 
EST with stone extraction, and EBD followed by elective 
EST 1 wk later because they were under anticoagulant 
therapy, had a coagulopathy (international normalized 
ratio > 1.3, partial thromboplastin time greater than 
twice that of control), or had a platelet count < 50000 
× 103/μL.

Complete blood count, serum electrolytes, clotting 
profile, and biochemical tests of liver function were 
monitored daily. Blood pressure, pulse rate, and body 
temperature were monitored every 4 h. All patients were 
administered antibiotics intravenously and underwent 
abdominal CT before ERCP. 

Written informed consent for the procedures and 
treatment was obtained from patients or their next of 
kin in accordance with normal clinical practice. This 
study was approved by the Institutional Review Board 
of Juntendo University.

Endoscopic procedure
ERCP was performed using a side-viewing duodenoscope 
(JF-240, JF-260V, TJF-260; Olympus, Tokyo, Japan). 
Electrocautery was administered using a 120-watt 
endocut current (ERBE International, Erlangen, 
Germany). One of four trainees (200-400 cases of 
ERCP) supervised by a specialist (>10000 cases of 
ERCP) performed the procedures. If the trainee could not 
cannulate the bile duct within 3 min, the specialist did 
it, and then the trainee was in charge again after deep 
bile duct cannulation was attained in both groups. All 
the subjects in the present study started to receive drip 
infusion of protease inhibitors prior to EST to prevent 
the occurrence of pancreatitis. Following preparation 
with pharyngeal anesthesia and intravenous injection of 
midazolam (0.06 mg/kg), ERCP was performed. After 
deep cannulation into the bile duct, bile was aspirated to 
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reduce intrabiliary pressure, and low-osmolar nonionic 
contrast medium was carefully injected to confirm 
the etiology of cholangitis. After the cholangiogram 
confirmed the presence of bile duct stones and bile 
aspiration through the catheter showed the presence of 
purulent bile, EST or EBD including ENBD and ERBD was 
performed. 

EST was performed with a 30 mm pull-type sphin
cterotome (Clever Cut 3; KD-V41M, Olympus) under 
the guidewire. For ENBD, a 6F nasobiliary tube (Gadelius, 
Tokyo) was inserted in the bile duct. For ERBD, a 7F 
double pig type plastic endoprosthesis (Wilson-Cook 
Medical Inc., Winston-Salem, NC) was placed across the 
papilla. For patients in the immediate EST group, stone 
removal by retrieval balloon catheter was tried at first 
ERCP, and EBD (ERBD or ENBD) was performed if the 
patient had or was suspected of having remnant stones. 
In the elective EST group, EST was performed 1 wk 
after EBD for stone removal. After ERCP, all the patients 
were kept under strict observation. 

Procedure-related pancreatitis was defined as ab
dominal pain, with at least a 3-fold elevation of serum 
amylase more than 24 h after the procedure. Continuation 
of preexisting acute pancreatitis was not included as 
a complication. Hemorrhage was considered clinically 
significant only if there was clinical evidence of bleeding, 
such as melena or hematemesis, with an associated 
decrease of at least 2 g per deciliter of the hemoglobin 
concentration, or the need for a blood transfusion. 
Bleeding that was controlled during the procedure without 
hemodynamic instability or transfusion was not considered 
a complication[8]. 

The clinical characteristics of both groups of patients 
were compared. The primary endpoints of the study 
were the success and complication rates of immediate 
EST compared with elective EST. Secondary endpoints 
were the period for normalization of body temperature, 
leukocytosis, and C-reactive protein (CRP) leading to 

discharge from hospital in both groups of patients.

Statistical analysis 
Statistical analyses were performed using SPSS version 
17.0 for Windows. Data are presented as the mean 
± SD and were compared using paired t-test. Mann-
Whitney U test was used for comparing continuous 
data with skewed distribution in the two groups. A χ 2 
test with Yate’s correction was used to analyze gender. 
Statistical significance was defined as a P-value < 0.05 
(two tailed). The statistical methods of this study were 
reviewed by Jin Kan Sai from Juntendo University.

RESULTS
A total of 211 patients were hospitalized for acute 
cholangitis during the study period, and 124 of them 
underwent emergency ERCP within 24 h after admission. 
Sixteen patients were excluded because of prior sphinct
erotomy. 

Thus, 88 had bile duct stones associated with the 
evidence of purulent bile and were diagnosed as having 
ASC. Among them, 27 had anticoagulant therapy, and 
2 had a coagulopathy with a platelet count < 50000 × 
103/μL; one of these two patients died within 6 h after 
successful EBD because of uncontrolled sepsis and multi-
organ failure and was excluded from the study. Therefore, 
there were 59 in the immediate EST group and 28 in 
the elective EST group (Figure 1). Patient characteristics 
and demographic data of the patients on admission are 
shown in Table 1. Patients were significantly older and 
PT (%) was significantly lower in the elective EST group. 
Peritonism and pre-existing pancreatitis were more 
frequent in the immediate EST group. All procedures of 
EBD were successful, but one patient in the elective EST 
group had pancreatitis associated with EBD. Demographic 
data of the two groups just before immediate and elective 
EST (1 wk after EBD) are shown in Table 2. Compared 
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Prior EST 16 patients

87 patients

Emergent ERCP was performed 
124 patients due to ASC

Acute cholangitis 211 patients

20 patients had no evidence of purulent bile

Death within 6 h 1 patients

Elective EST 28 patientsImmediate EST 59 patients
EST only 18
EBD after EST 9
ENBD after EST 32

Figure 1  Patient inclusion flow chart. EBD: Endoscopic biliary drainage; ENBD: Endoscopic nasobiliary drainage; EST: Endoscopic sphincterotomy; ASC: Acute 
suppurative cholangitis; ERCP: Endoscopic retrograde cholangiopancreatography.
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shorter in patients who underwent immediate EST and 
the stones were extracted at once, although the period 
for normalization of body temperature and leukocytosis 
was not significantly different between the two groups 
(Table 3).

DISCUSSION
ASC requires early drainage of the biliary system to 
reduce the incidence of septic complications[1,2]. The 
endoscopic techniques used for biliary drainage include 
EST with stone extraction, and EBD, either ENBD or 
ERBD. EBD is an established mode of treatment for 
ASC, with a high success rate and low morbidity and 
mortality[3-7]. Lin et al[9] reported a 100% success rate 
and no mortality with ENBD in 40 patients with acute 
cholangitis. Leung et al[1] treated 105 patients with acute 
cholangitis by ERBD, with a success rate of 97% and 
mortality of 4.7%. EBD can be performed easily, quickly, 
and safely at the endoscopy, avoiding the risk of bleeding 
in patients with coagulopathy.

On the other hand, EST with stone extraction 
is another mode of biliary drainage in ASC with an 
associated mortality rate of 4.7%-7.6%, although EST 
related complications, such as bleeding, retroduodenal 
perforation, and acute pancreatitis, may occur in 6%-12% 
of cases[1,10-12]. The complications associated with EST 
are most undesirable in acutely ill patients. Moreover, 
EST cannot be performed in patients with coagulopathy. 
Therefore, most endoscopists currently prefer EBD to 
EST as the first treatment for ASC. 

In the present study, immediate and elective EST 
was performed by one of four trainees supervised by one 
experienced specialist, and there were no complications 
associated with EST in either group. Therefore we think 

with the elective EST group, white blood cell count, CRP, 
total bilirubin, and serum concentrations of liver enzymes 
before EST were significantly higher in the immediate EST 
group, while the platelet count was significantly lower.

All EST procedures were successful, and there 
were no complications such as pancreatitis, bleeding 
(hemorrhage), or perforation in the two groups, although 
trainees achieved deep cannulation of the bile duct 
in 31 (35.6%) of them. Deterioration of pre-existing 
pancreatitis and cholangitis as a direct result of ERCP is 
difficult to assess; however, all indicators, including daily 
serum levels of amylase, liver enzymes, white blood cell 
count, and CRP, improved after the procedure (data not 
shown). In the immediate EST group complete stone 
extraction was achieved at once in 30.5% (18/59) of 
the patients while 69.5% (41/59) were suspected of 
having remnant stones and required EBD. Time for 
normalization of CRP and discharge was significantly 
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Table 1  Characteristics of patients undergoing emergency endoscopic retrograde cholangiopancreatography

Immediate EST group (n  = 59) Elective EST group (n  = 28) P  value

Sex (M:F) 31:28 13:15 0.59
Age (mean ± SD, range)    68.76 ± 14.58 78.82 ± 9.07     0.0001
Clinical presentation, n (%)
Peritonism 51 (86) 19 (68) 0.04
Fever 28 (47) 15 (54) 0.59
Hypotension   1 (1.6)   1 (3.5) 0.54
Altered sensorium   1 (1.6) 0 (0) 0.67
Pre-existing pancreatitis (%) 15 (25)    1 (3.5) 0.01
  WBC  10959 ± 5857 10025 ± 4110 0.39
  Plt  20.4 ± 8.0 18.5 ± 6.3 0.26
  PT (%)    86.7 ± 15.8   72.7 ± 22.2   0.009
  CRP    5.32 ± 5.59   7.84 ± 6.76   0.069
  T-Bil  4.09 ± 2.8   3.9 ± 2.5 0.76
  AST    253.3 ± 215.2   262.3 ± 370.3 0.90
  ALT 243.5 ± 182   262.3 ± 278.7 0.83
  γGTP    458.6 ± 326.7   453.4 ± 233.6 0.82
  ALP    760.1 ± 404.9   826.3 ± 608.4 0.60

CRP: C-reactive protein; EST: Endoscopic sphincterotomy; WBC: White blood cells; Plt: Blood platelet; T-Bil: Serum total 
bilirubin; AST: Aspartate aminotransferase; ALT: Glutamic-pyruvic transaminase; ALP: Alkalinephosphatase; γGTP: Serum 
gamma gamma glutamyl transpeptidase.

Table 2  Demographic data of patients before endoscopic 
sphincterotomy

Immediate EST group Elective EST group P  value

WBC  10959 ± 5857 6521 ± 2274    0.0002
Plt  20.4 ± 8.0 32.6 ± 42.2    0.03
PT (%)    86.7 ± 15.8 82.9 ± 14.1    0.23
CRP    5.32 ± 5.59 1.82 ± 1.65    0.0017
T-Bil  4.09 ± 2.8 1.4 ± 1.0 < 0.0001
AST    253.3 ± 215.2 50.6 ± 53.5 < 0.0001
ALT 243.5 ± 182 66.9 ± 55.3 < 0.0001
γGTP    458.6 ± 326.7 254.3 ± 230.3 < 0.0001
ALP    760.1 ± 404.9 494.5 ± 241.7 < 0.0001

CRP: C-reactive protein; EST: Endoscopic sphincterotomy; WBC: White 
blood cells; Plt: Blood platelet; T-Bil: Serum total bilirubin; AST: Aspartate 
aminotransferase; ALT: Glutamic-pyruvic transaminase; ALP: Alkaline
phosphatase; γGTP: Serum gamma gamma glutamyl transpeptidase.
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that EST can be safely performed in patients with ASC 
by trainees supported by an experienced specialist, 
although it is undoubtedly that the frequency of post-EST 
complications is closely related to endoscopic techniques, 
case volume, skill, and training[13]. Furthermore, despite 
EBD was conducted as the initial treatment in order to 
perform EST safely in the elective EST group, in the 
present study, immediate EST did not increase the 
risk of post-EST complications provided the patient 
was not under anticoagulant therapy, or do not have 
a coagulopathy or a platelet count < 50000 × 103/μL, 
despite patients in the immediate EST group were in 
worse general conditions than those in the elective EST 
group at the time of EST. The immediate EST group 
patients were significantly younger and the occurrence of 
post-EST complication was not significantly higher than 
that in older patients of the elective EST group, although 
Ueki et al[7] reported that younger patients with moderate 
acute cholangitis due to choledocholithiasis were likely 
to experience post-EST pancreatitis and hemorrhage. 
However, we do not have a clear explanation as to why 
no complication associated with EST was encountered in 
these groups of patients, although we suspect that with a 
larger sample size, complications would occur.

In this study complete stone extraction was achieved 
in 30.5% (18/59) of patients in the immediate EST 
group, and 69.5% (41/59) of them suspected of having 
remnant stones required EBD. Hui et al[4] reported that 
when endoscopic sphincterotomy is performed with 
biliary stent insertion in patients with severe acute 
cholangitis, the procedure is prolonged and the patient 
is exposed to the risks associated with endoscopic 
sphincterotomy. However, immediate EST followed by 
EBD was not associated with an increased frequency of 
complications in the present study. 

Hospitalization of immediate EST patients with stone 
extraction at once was significantly shorter than that of 
elective EST patients, and the validity of immediate EST 
followed by stone extraction was definitive in this aspect 
for patients with ASC caused by choledocholithiasis. 
Our results were in line with those of Jang et al[14] who 
reported that hospitalization of patients with moderate 
cholangitis subjected to EBD plus EST as the initial 

treatment (emergency EST) was significantly shorter 
than that of those who palliatively underwent EST after 
EBD.

The present study has several limitations. First, 
patients with anticoagulant therapy, coagulopathy, or 
platelet count < 50000 × 103/μL were included in the 
EBD group because they were at high risk for post-
EST bleeding. This may have resulted in selection bias. 
Second, time for the procedure, the volume of contrast, 
and number of injections made into the bile duct were 
not monitored. Third, in a review by Freeman et al[15], 
suspected sphincter Oddi dysfunction (SOD), history of 
post-ERCP pancreatitis (PEP), and absence of chronic 
pancreatitis on the pancreatogram were identified 
as independent patient-related risk factors for PEP. 
Moreover, significant procedure-related risk factors were 
the number of pancreatic duct injections, and difficult 
or failed cannulation. And we did not examine those 
factors in the present study, although it is noteworthy 
that pancreatography was not intended to be performed 
in the present study. Fourth, this study was done by 
very experienced endoscopists, limiting to generalize 
the trial findings. Finally, the present study was not 
a randomized study, although such trials would be of 
great interest.

In conclusion, the present study indicated that imm
ediate EST may be equally safe and effective compared 
with elective EST, and can be definitive for patients 
with ASC caused by choledocholithiasis provided they 
are not under anticoagulant therapy, or do not have a 
coagulopathy or a platelet count < 50000 × 103/μL. 
Furthermore, EST can be safely performed by a trainee 
supervised by an experienced specialist even in patients 
with ASC.

COMMENTS
Background
Acute suppurative cholangitis (ASC) is a life-threatening condition that requires 
prompt treatment. At present, endoscopic biliary drainage (EBD), including 
endoscopic nasobiliary drainage and endoscopic retrograde biliary drainage, 
followed by elective endoscopic sphincterotomy (EST) is the established mode 
of treatment for ASC, with a high success rate and low morbidity and mortality. 
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Table 3  Outcome of patients subjected to endoscopic retrograde cholangiopancreatography

Elective EST group (n  = 28) P  value

Immediate EST group (n = 59)
  Normalization of body temperature   1.37 ± 1.86   1.68 ± 2.83 0.6
  Normalization of WBC   2.19 ± 2.87   1.39 ± 1.13   0.06
  Normalization of CRP   9.12 ± 7.73 13.75 ± 9.32     0.017
  Time to discharge   16.79 ± 11.89 21.75 ± 14.1   0.09
Immediate EST with stone extraction group (n = 18)
  Normalization of body temperature   1.61 ± 0.98   1.68 ± 2.83   0.92
  Normalization of WBC 1.78 ± 0.9   1.39 ± 1.13   0.53
  Normalization of CRP   7.0 ± 5.7 13.75 ± 9.32     0.008
  Time to discharge 13.2 ± 7.5 21.75 ± 14.1   0.02

CRP: C-reactive protein; EST: Endoscopic sphincterotomy; WBC: White blood cells.
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However, the validity of immediate EST with stone extraction is uncertain.

Research frontiers
To examine the safety of immediate EST in patients with ASC caused by 
choledocholithiasis, as compared with elective EST.

Innovations and breakthroughs
Patients with ASC due to choledocholithiasis were allocated to two groups: 
Those who underwent EST immediately and those who underwent EBD 
electively followed by EST 1 wk later. There were no complications associated 
with EST in either group of patients, although white blood cell count, C-reactive 
protein, total bilirubin, and serum concentrations of liver enzymes just before 
EST were significantly higher in the immediate EST group than in the elective 
EST group.

Applications
The paper may interest readers in particular because immediate EST can be as 
safe as elective EST for patients with acute suppurative cholangitis associated 
with choledocholithiasis.

Peer-review
This manuscript “Safety of immediate endoscopic sphincterotomy in acute 
suppurative cholangitis caused by choledocholithiasis” is very interesting.
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