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Introduction

Acute cholangitis is a disease characterized by bacterial in-
fection of the common bile duct (CBD). In many instances, it 
manifests as a consequence of biliary obstruction, with CBD 
stones identified as the predominant etiological factor [1]. The 
Tokyo Guidelines 2018 (TG18) advocate endoscopic retrograde 
cholangiopancreatography (ERCP) as the foremost approach for 
biliary drainage in the treatment of acute cholangitis [2]. How-
ever, ERCP should be avoided if possible because it can cause 
severe complications, including pancreatitis [3,4].

Endoscopic ultrasonography (EUS) is known for its ability to 
identify CBD stones. A review of 2,673 cases from 27 references 
demonstrated a sensitivity and specificity of 95% each [5], indi-
cating that sensitivity was superior to that of abdominal CT [6] 
(77%) and abdominal US [7] (45%). The sensitivity of magnetic 
resonance cholangiopancreatography (MRCP) was also report-
ed to be between 80% and 100%, which is similar to that of EUS 
[8]. However, it is less effective in diagnosing small stones less 
than 5 mm in diameter [9]. In addition, EUS can be performed 
more safely than can ERCP [5] at the discretion of a gastroen-
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terologist. When CBD stones are detected, the patient can be 
transferred to ERCP in the same session soon after EUS [10].

Previous studies have shown that EUS can prevent unnec-
essary ERCP in patients with suspected choledocholithiasis or 
acute pancreatitis [11-13]. However, there are no reports dem-
onstrating the utility of EUS as a preliminary approach for acute 
cholangitis. In this study, we explored the usefulness of EUS 
before ERCP, for acute cholangitis where CBD stones were sus-
pected from the clinical course and no stones could be detected 
on CT.

Materials and methods

Patients and study design

We retrospectively reviewed the cases of 145 patients who 
were diagnosed with suspected or confirmed acute cholangitis 
at our hospital between April 2019 and March 2022 and whose 
CBD stones were never detected by imaging methods. Any 
patient with surgically altered anatomy and patient who sus-
pected or already diagnosed with pancreatobiliary cancer were 
excluded from our study.

EUS/ERCP procedures

Endoscopic procedures were carried out by a senior endos-
copist and young graduate trainee, a team with an experience 
of approximately 400 EUS and 700 ERCP procedures per an-
num. Midazolam was administered as a sedation method in all 
endoscopic procedure, with the procedure performed in the 
prone position. A linear scanning echoendoscope (GF-UCT260, 
Olympus Medical Systems, Tokyo, Japan) was used by our en-
doscopists for EUS examination. Positive identification of CBD 
stones was defined as a hyperechoic focus, with or without an 
acoustic shadow, which was observed within the stones. ERCP 
was performed using a duodenal videoscope (TJF-Q290V/JF-
260V, Olympus Medical Systems, Tokyo, Japan) for patients with 
poorly observed CBD or those with CBD stones. The method 
of drainage following bile duct cannulation and the decision to 
perform stone removal were left to the discretion of the en-
doscopist. When a detailed EUS examination revealed that CBD 
stones were not detected, a conservative approach involving 
antimicrobial agents was employed regardless of the severity 
of the cholangitis (Figure 1). Even among patients subjected to 
conservative management, ERCP-based biliary drainage was 
performed if there was no improvement in symptoms such as 
fever and abdominal pain, or in laboratory tests showing jaun-
dice and inflammation within one to two days.

Definitions and assessment of outcomes

The diagnosis and severity of acute cholangitis were deter-
mined based on TG18. We defined patients who experienced 
“no recurrence with conservative treatment” as patients who 
were discharged from the hospital without drainage procedures 
such as ERCP during their stay and who experienced no recur-
rence of acute cholangitis or biliary cholelithiasis for a 3-month 
period after hospital discharge. The continuous variables pre-
sented as mean ± SD were analyzed by the Mann-Whitney U 
test. The category disguise was analyzed with Fisher’s exact test.

Results

Patient characteristics

EUS was performed in all 145 acute cholangitis patients with 
undetectable CBD stones, regardless of the severity of the chol-
angitis. The clinical characteristics of this cohort are shown in 
Table 1. There were 91 men and 54 women; the mean age was 
75 ± 12 years. ERCP and endoscopic sphincterotomy (EST) had 
been performed for 10 patients. 79 patients were categorized 
as having mild (grade I) acute cholangitis, 54 as having moder-
ate (grade II), and 12 as having severe (grade III) acute cholan-
gitis. Based on the American Society for Gastrointestinal Endos-
copy (ASGE) consensus guidelines for choledocholithiasis [14], 
101 patients were classified as high (>50%), 44 were intermedi-
ate (10% to 50%) probability for choledocholithiasis: there were 
no patients of low (<10%) probability for choledocholithiasis. 
Plain CT was performed for all 145 patients, 111 of whom had 
contrast-enhanced CT. US was performed in 65 patients.

Detection of CBD stones via EUS

EUS was performed within 24 hours of the visit in 119 pa-
tients, and in 26 patients, it was performed within 24 to 48 hours 
of the visit. In 1 patient, EUS examination was not completed be-
cause the distal CBD could not be observed due to peripapillary 
diverticulum. All cases with the history of endoscopic sphinc-
terotomy or cholecystectomy were adequately completed EUS 
examination. The median duration of the EUS procedure was 14 
minutes (range 5-53). The mean diameter of the CBD was 7.3 ± 
2.4 mm. Among the 144 patients for whom EUS examination 
was completed, CBD stones were detected in 92 patients (63%), 
and in 52 patients (36%), they were not detected (Table 2). The 
mean diameter of the CBD stones detected by EUS was 5.0 ± 
2.7 mm. Specifically, small stones or debris measuring less than 
5 mm were observed in 67 cases, stones ranging from 5 to 10 
mm in 20 cases, and 5 cases of stones exceeding 10 mm, which 
were difficult to detect by CT. According to the severity of acute 
cholangitis, EUS revealed the presence of stones in 50 patients 
(64%) with mild acute cholangitis, 32 (59%) with moderate chol-
angitis, and 10 (83%) with severe cholangitis. The cases of high 
probability and intermediate probability of choledocholithiasis 
based on ASGE consensus guidelines showed no significant dif-
ferences in the detection of CBD stones. There were no compli-
cations caused by EUS examination.

Outcomes and follow-up

In 92 patients with CBD stones detected by EUS and 1 patient 
with insufficient EUS examination, all patients underwent ERCP. 
In all cases of 93 patients, successful bile duct cannulation was 
achieved, and CBD stones were identified by cholangiography in 
all cases. Among these, EST was performed in 37 cases. Biliary 
drainage was carried out in 80 cases, and stone removal was 
performed in 13 cases. The median procedure time for ERCP 
was 22 minutes (range: 8-178 minutes), with technical success 
was achieved in all cases. Complications associated with ERCP 
included pancreatitis in 6 cases (all cases were mild pancreati-
tis) and bleeding following EST in 5 cases. In 52 patients with-
out CBD stones according to EUS, ERCP was not performed, 
and these patients were treated conservatively. Three patients 
experienced limited improvement in cholangitis, so ERCP was 
conducted on the following day for 2 patients and 4 days after 
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Figure 1: Treatment strategy for acute cholangitis in this study. All acute cholangitis patients whose CBD stones were 
not detected by CT and US underwent EUS examination. When CBD stones were not detected, patients were treated 
conservatively; otherwise, ERCP-based biliary drainage was performed.

Figure 2: A new treatment strategy for acute cholangitis is suggested. In cases of Grade II (moderate) acute cholangitis 
whose CBD stones are not detected by CT and US, EUS should be performed first, and the need for biliary drainage 
should be determined by the results of EUS.

the EUS procedure for 1 patient. The other 49 patients received 
conservative treatment and were discharged without undergo-
ing ERCP during their hospital stay. One patient experienced a 
recurrence of acute cholangitis 2-months after discharge. Of 
these 4 patients who underwent conservative treatment based 
on EUS results but needed additional bile duct drainage by ERCP, 
3 had mild acute cholangitis, and 1 had moderate acute cholan-
gitis. All of these 4 patients followed by clinical improvement 
after additional ERCP. As a result, using this treatment strategy, 
ERCP could be avoided in 33.1% (48/145) of patients. Among 
the 52 patients identified as having no CBD stones by EUS, 
92.3% (48/52) had no recurrence, indicating that these patients 
recovered from acute cholangitis without an ERCP procedure. 
Based on the severity of acute cholangitis, the no-recurrence 
rate of EUS-negative patients was 89.3% (25/28) for mild chol-
angitis and 95.5% (21/22) for moderate cholangitis. There was 
no significant difference in treatment outcomes between these 
two groups (p>0.999) (Table 3).

Discussion

This study is the first to demonstrate the usefulness of EUS 
in the treatment of acute cholangitis when the cause of cholan-
gitis cannot be identified by CT. The TG18 is commonly used as 
a guideline for the diagnosis and treatment of acute cholangi-
tis and includes recommendations for the appropriate time to 
drain the biliary tract based on the severity of the disease [2]. 

The treatment criteria were as follows: 

① Mild acute cholangitis, in which biliary drainage is recom-
mended only when a patient does not respond to initial treat-
ment, including antibiotics; 

② Moderate acute cholangitis, in which biliary drainage is 
recommended for the first time; and

③ Severe acute cholangitis, in which emergent biliary drain-
age is needed after the patient’s general condition improved 
with initial treatment and respiratory/circulatory management. 
Despite the severity of cholangitis, patients sometimes improve 
without biliary drainage if small stones or debris spontaneously 
pass from the CBD to the duodenum [15]. It is difficult to distin-
guish only by CT whether these stones and debris remain in the 
CBD or pass through the CBD to the duodenum.

In our study, EUS was conducted for all patients with acute 
cholangitis whose CBD stones were undetectable on imaging, 
regardless of the severity of cholangitis. As a result, EUS made it 
possible to avoid unnecessary ERCP in one-third of all patients, 
and 92% of those patients with undetectable CBD stones on EUS 
experienced no recurrence without biliary drainage on ERCP. 
Notably, there were no significant differences between the no-
recurrence rates for mild and moderate cholangitis patients. 
These findings suggest the usefulness of EUS as a treatment 
strategy for the moderate acute cholangitis (Figure 2). Early bili-
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Overall (n=145)

Age (y) 75±12

Sex (M/F) 91/54

Previous ERCP 10 (7%)

Previous cholecystectomy 16 (11%)

Gallbladder stones 100 (69%)

Symptoms

Fever (>38OC) 50 (35%)

Abdominal pain 94 (65%)

Laboratory fiding (mean±SD)

AST (IU/L) 301±518

ALT (IU/L) 240±272

Total bilirubin (mg/dL) 2.9±3.1

ALP (IU/L) 375±326

GGT (IU/L) 380±361

Albumin (g/dL) 3.5±0.6

WBC (/mm3) 10,228±4,822

Diagnosis of acute cholangitis

Suspected diagnosis 77 (53%)

Definite diagnosis 68 (47%)

Severity of cholangitis

Grade I 79 (54%)

Grede II 54 (37%)

Grade III 12 (8%)

ASGE guidelines choledocholithiasis

High probability (>50%) 101 (70%)

Intermediate probability (10%–50%) 44 (30%)

Low probability (<10%) 0

Imaging tests performed prior to EUS

CT scan 145 (100%)

contrast enhanced CT 111 (77%)

abdominal US 65 (45%)

MRCP 3 (2.1%)

ERCP: Endoscopic Retrograde Cholangiopancreatography; AST: 
Aspartate Aminotransferase; ALT: Alanine Aminotransferase; 
ALP: Alkaline Phosphatase; GGT: γ-Glutamyl Transferase; 
ASGE: American Society for Gastrointestinal Endoscopy; EUS: 
Endoscopic Ultrasonography; MRCP: Magnetic Resonance 
Cholangiopancreatography.

Table 1: Baseline characteristics of Patients.

Positive Negative Unclear P-valuea)

Total 92 (63%) 52 (36%) 1 (1%)

Severity of cholangitis 0.314

Grade I 50 (64%) 28 (35%) 1 (1%)

Grade II 32 (59%) 22 (41%) 0

Grade III 10 (83%) 02 (17%) 0

ASGE guidelines 0.162

High probability 67 (66%) 33 (33%) 1 (1%)

Intermediate probability 25 (57%) 19 (43%) 0
a)Fisher's exact test

Table 2: CBD stones detected on EUS.

Table 3: No-recurrence rate of acute cholangitis in EUS negative 
group.

No stones  
detected by EUS No recurrence P-valuea)

Total 52 48 (92.3%) >0.999

GradeI 28 25 (89.3%)

GradeII 22 21 (95.5%)

GradeIII 2 2 (100%)
a)Fisher's exact test

ary drainage is not required for the moderate acute cholangitis 
patients with no stones. They can be treated similarly to pa-
tients with mild cholangitis: conservative treatment, including 
antibiotics, should be given first, and ERCP should be performed 
only if they exhibit resistance to the treatment. This treatment 
approach is beneficial for preventing ERCP with safety.

Although this study shows certain usefulness of EUS for 
moderate acute cholangitis, the suitability of this strategy for 
mild and severe cholangitis needs additional examinations. 
In patients with mild cholangitis or those with no symptoms, 
biliary obstruction is suspected to be less severe or stones 
have passed. In these cases, it may be preferable to treat con-
servatively as recommended by the TG18, and subsequently 
performed diagnostic evaluations such as EUS or MRCP to as-
sess the presence of CBD stones. On the other hand, in cases 
of severe cholangitis, this study indicated the presence of CBD 
stones in almost all cases. Severe cholangitis represents a high 
risk of fatality, and there is a risk of missing the timing for drain-

age in the event of deterioration. Additionally, performing EUS 
may delay the conduct of ERCP. Therefore, it may be preferable 
to adopt a strategy of performing ERCP without preceding EUS, 
as currently recommended by TG18.

In our study, we performed CT scan for the diagnosis of acute 
cholangitis, and subsequently conducted EUS for the detection 
of CBD stones: the use of MRCP prior to EUS was infrequent. 
MRCP has been reported to demonstrate comparable sensi-
tivity and specificity to EUS in the detection of CBD stones [8], 
however, it is also reported that MRCP is less effective in diag-
nosing small stones less than 5 mm in diameter [9], which were 
frequently observed in our cohort. Additionally, as noted in 
TG18, some facilities may find it difficult to provide rapid MRCP 
assessments because of limited accessibility. This can lead to 
a risk of delays in diagnosis and treatment for urgent cases of 
acute cholangitis. Although there is no doubt regarding the im-
portance of MRCP in diagnosing choledocholithiasis, EUS may 
have advantages in the management of acute cholangitis be-
cause it needs for urgent diagnosis and treatment.

Notably, in 4 patients in this study, EUS detected no CBD 
stones, but additional ERCP was later needed. In 2 of these cas-
es, there might be false-negative EUS outcomes or suspected 
gallstone fallout from the gallbladder post-EUS procedure. In 1 
patient, EUS was performed on the day of hospitalization, and 
no CBD stones were detected. We diagnosed that bile duct wall 
thickening was caused secondary to acute cholangitis. Conser-
vative treatment, including antibiotics, was initiated and led to 
an improvement in the inflammatory response. However, due 
to the lack of improvement in obstructive jaundice, ERCP was 
conducted for further evaluation and drainage on the third day 
of hospitalization. Cholangiography revealed a bile duct stric-
ture and eosinophilic cholangitis was diagnosed by histological 
analysis based on biopsy of the bile duct. In another patient, 
ERCP was needed for diagnosis even though cholangitis was not 
the primary issue. We should focus on the possibility that EUS 
might miss stones because its accuracy depends on the endos-
copists’ skills [16,17]. The thickened bile duct walls and dilated 
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bile ducts from acute cholangitis can make it difficult to diag-
nose by EUS [11]. Even if stones are not detected via EUS, the 
clinical course should be closely monitored, and the appropri-
ate duration of bile duct drainage should never be missed if the 
degree of cholangitis does not improve.

Due to the single-center retrospective study, there are sev-
eral limitations in this study. Firstly, there is a potential for bias 
in the selection of cases for EUS, as well as in the outcomes 
of EUS, the details of ERCP procedures, treatment courses, and 
other related factors. Secondly, in our facility, we have good 
access to endoscopic examinations and endoscopists who can 
urgently perform EUS examinations, allowing for rapid assess-
ment of the bile ducts and determination of the presence of 
CBD stones. However, considering the risk that prolonged EUS 
may delay drainage via ERCP, it remains unclear whether this 
strategy can be generalized to all facilities. Therefore, further 
studies in large-scale and compared with current guideline 
treatment strategies are needed.

Conclusion

In conclusion, preemptively conducting EUS in patients with 
acute cholangitis in which CBD stones are not identified by CT 
allowed us to choose patients who needed ERCP and prevent 
unnecessary procedures in approximately one-third of all pa-
tients. Specifically, moderate cholangitis can be effectively 
managed without ERCP if EUS determines the absence of CBD 
stones. Our study offers new insights to treatment strategy of 
acute cholangitis and that may improve patient outcomes.
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