ORIGINAL ARTICLE

Clin Endosc 2021;54:888-898
https://doi.org/10.5946/ce.2020.271
Print ISSN 2234-2400 « On-line ISSN 2234-2443

M  cLINICAL
2% | ENDOSCOPY

Endoscopic Interventions for the Early and Remission Phases of
Acute Biliary Pancreatitis: What are the More Concrete and Practical

Situations for Performing Them?

Sho Hasegawa'?, Shinsuke Koshita', Yoshihide Kanno', Takahisa Ogawa', Toshitaka Sakai', Hiroaki Kusunose', Kensuke Kubota’,

Atsushi Nakajima’, Yutaka Noda' and Kei Ito’

'Department of Gastroenterology, Sendai City Medical Center, Sendai, “Department of Gastroenterology and Hepatology, Yokohama

City University School of Medicine, Yokohama, Japan

Background/Aims: The use of endoscopic intervention (EI) for acute biliary pancreatitis (ABP) remains controversial because the
severity of biliary obstruction/cholangitis/pancreatitis is not reflected in the indications for early EI (EEI).

Methods: A total of 148 patients with ABP were included to investigate 1) the differences in the rate of worsening cholangitis/
pancreatitis between the EEI group and the early conservative management (ECM) group, especially for each severity of cholangitis/
pancreatitis, and 2) the diagnostic ability of imaging studies, including endoscopic ultrasound (EUS), to detect common bile duct

stones (CBDSs) in the ECM group.

Results: No differences were observed in the rate of worsening cholangitis between the EEI and ECM groups, regardless of the
severity of cholangitis and/or the existence of impacted CBDSs. Among patients without impacted CBDSs and moderate/severe
cholangitis, worsening pancreatitis was significantly more frequent in the EEI group (18% vs. 4%, p=0.048). In patients in the ECM
group, the sensitivity and specificity for detecting CBDSs were 73% and 98%, respectively, for EUS, whereas the values were 13% and

92%, respectively, for magnetic resonance cholangiopancreatography.

Conclusions: EEI should be avoided in the absence of moderate/severe cholangitis and/or impacted CBDSs because of the high rate
of worsening pancreatitis. EUS can contribute to the accurate detection of residual CBDSs, for the determination of the need for

elective EI. Clin Endosc 2021;54:888-898

Key Words: Acute biliary pancreatitis; Common bile duct stone; Endoscopic retrograde cholangiopancreatography; Endoscopic
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INTRODUCTION

Acute biliary pancreatitis (ABP) is a major cause of acute
pancreatitis, similar to an alcoholic etiology. Clinically, ABP is
characterized by the coexistence of the following conditions:
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acute pancreatitis, biliary obstruction, and/or acute cholan-
gitis. Therefore, treatment strategies, including endoscopic
retrograde cholangiopancreatography (ERCP) for the removal
of common bile duct stones (CBDSs), seem to be determined
on the basis of the clinical severity of each of the above-men-
tioned conditions.

According to previous reports,”” ERCP may be unnecessary
for almost half of the patients with ABP because of the large
percentage of CBDSs that pass through the major papilla
immediately after the onset of ABP. However, some patients
with ABP need to immediately undergo ERCP to avoid clin-
ical deterioration. In addition, after clinical improvement,
residual CBDSs need to be removed using ERCP to prevent
the recurrence of ABP. In other words, for the management of
ABBP, it is essential to determine whether ERCP is necessary or
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not in the “acute phase” and in the “remission phase” ERCP in
the acute phase, namely early endoscopic intervention (EEI),
should be performed in patients with biliary obstruction and/
or cholangitis, as indicated by current guidelines and the Co-
chrane systematic review.”® For ERCP in the remission phase,
namely elective endoscopic intervention (elective EI), it should
be performed only if CBDSs are detected using initial imaging
studies, including computed tomography (CT), or additional
imaging studies, such as endoscopic ultrasonography (EUS)
and magnetic resonance cholangiopancreatography (MRCP),
after clinical improvement.

In the above-mentioned situations, some issues with respect
to the management of ABP remain controversial. First, the
indications for EEI described in the guidelines may be incon-
clusive because the severity of biliary obstruction, cholangitis,
and pancreatitis are not reflected, although the performance
of EEI in clinical practice is generally determined on the basis
of the severity of these clinical factors. Second, the optimal im-
aging modality for determining the need for elective EI after
clinical improvement has not been specified in the guidelines.
Therefore, we conducted this retrospective study to elucidate
the two above-mentioned issues concerning ABP by reviewing
our experience with treating patients with ABP.

MATERIALS AND METHODS

Patients

This study was approved by the Sendai City Medical Center
institutional review board (registration no. 2016-42). Of 632
consecutive patients who were admitted to our medical center
with a diagnosis of acute pancreatitis between January 2010
and December 2015, 148 patients retrospectively diagnosed
with ABP were included in this study. On the basis of the
diagnostic criteria of acute pancreatitis in the 2015 Japanese
Guidelines,’ a diagnosis of acute pancreatitis requires two of
the following three features: 1) abdominal pain associated
with acute pancreatitis, 2) elevated serum levels of pancreatic
enzymes, and 3) presence of acute pancreatitis detected on CT
on admission (initial CT). The severity of acute pancreatitis
was evaluated on the basis of the 2015 Japanese Guidelines
criteria.’ In this study, a diagnosis of ABP was made on the
basis of the 2010 Japanese Guidelines criteria,” and patients
with other causes of acute pancreatitis, including autoimmune
pancreatitis, alcohol abuse, pancreatic cancer, and chronic
pancreatitis, were excluded. In addition, the severity of acute
cholangitis associated with ABP was determined on the basis
of the severity assessment criteria for acute cholangitis in the
Tokyo Guidelines 2013/2018 (TG13/TG18).*
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Treatment strategy for patients with acute biliary
pancreatitis

All procedures in this study were performed in accordance
with the Declaration of Helsinki. In our experience at our
medical center, patients with ABP generally underwent EEI
when initial examinations detected the following: 1) cholan-
gitis, especially moderate/severe cholangitis, and 2) impacted
CBDSs in the major papilla,"” namely the severe type of biliary
obstruction. In the case of persistent or worsening hyperbili-
rubinemia without cholangitis, namely non-emergency biliary
obstruction, prompt elective EI was considered depending on
the degree of hyperbilirubinemia and/or pancreatitis. For pa-
tients who underwent early conservative management (ECM),
prompt elective EI was considered when cholangitis and/or
obstructive jaundice became exacerbated.

Of the patients who underwent ECM, those with CBDSs
detected on the initial CT underwent elective EI after the pan-
creatitis/cholangitis had improved. In addition, patients with-
out CBDSs detected on the initial CT underwent EUS and/or
MRCP to detect possible CBDSs.

Outcome measures

We determined two main outcome measures in this study.
First, to evaluate the value of EEI on the clinical course during
hospitalization, the 148 total patients were classified into two
groups according to the treatment strategy: EEI group and
ECM group. Thereafter, we investigated the differences in
the rates of worsening cholangitis/pancreatitis between the
two groups, especially for each severity of biliary obstruction/
cholangitis/pancreatitis on admission. Second, to clarify the
optimal imaging modality for detecting residual CBDSs, we
investigated the diagnostic ability of EUS or MRCP to detect
CBDSs in patients without CBDSs detected on the initial CT.

Definition of early endoscopic intervention

To reflect our clinical practice, EEI was defined as an inter-
vention that met the following criteria: 1) ERCP performed
within 24 h after the first visit to our hospital, and 2) ERCP
performed within the daytime of the visit to our hospital if
patients with ABP visited our hospital from 0:00 to 17:00, or
ERCP performed on the day after the visit to our hospital if
patients with ABP visited our hospital from 17:00 to 0:00.

Definition of definitive common bile duct stones

To evaluate the diagnostic ability of imaging modalities to
detect CBDSs, we defined the following patients as having
definitive CBDSs: 1) patients with CBDSs determined with
ERCP during hospitalization and 2) patients without CBDSs
determined with additional imaging modalities except for
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ERCEP, followed by the development of recurrent biliary dis-
eases, including ABP, within 12 months after the initial hospi-
talization for ABP despite having a history of cholecystectomy.
In addition, CBDSs were defined to include bile duct sludges
because these can also cause gallstone pancreatitis, similar to
CBDSs.

In contrast, the following patients were defined as having
no definitive CBDSs: 1) patients in whom CBDSs were not
detected with ERCP in addition to other imaging methods, 2)
patients in whom CBDSs were not detected with ERCP despite
being detected with any imaging modality, and 3) patients in
whom CBDSs were not detected with MRCP and/or EUS in
addition to the initial CT, together with the absence of recur-
rent biliary diseases during surveillance. Patients who did not
undergo additional imaging studies to detect CBDSs despite
the non-detection of CBDSs on the initial CT were defined as
those with an indeterminate diagnosis of CBDSs.

In addition, we defined patients categorized into 1) or 3)
as those having spontaneously passed CBDSs “on admission”
For patients categorized into 2), their CBDSs were considered
as having spontaneously passed “after admission”. However,
when the diagnostic ability of imaging studies for detecting
CBDSs was assessed, patients in 2) were defined as having false
diagnoses, in order to avoid overestimation of the diagnostic
abilities.

For the diagnostic abilities of the respective imaging meth-
ods for detecting CBDSs, the sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV), and
accuracy to detect CBDSs were investigated.

Definitions of worsening cholangitis/pancreatitis
after admission

Worsening cholangitis or pancreatitis was defined as present
if it occurred within 5 days after admission. Worsening chol-
angitis was defined as follows: 1) progression from no cholan-
gitis/mild cholangitis to moderate cholangitis, 2) progression
from moderate to severe cholangitis, or 3) an increase in the
number of dysfunctioning organs/systems, as described in
the TG13/TG18 guidelines, in patients diagnosed with severe
cholangitis on admission.*” However, even if patients had one
of the factors used for the determination of severe cholangitis
(thrombocytopenia [platelet count <100,000/puL], serum cre-
atinine level >2.0 mg/dL, and prothrombin time-international
normalized ratio >1.5), cholangitis was not determined to be
severe when it did not meet the definition of moderate chol-
angitis. This is because those factors are unlikely to be due to
severe cholangitis in the above-mentioned situation (e.g., they
may be preexisting factors).

In addition, pancreatitis was defined as “worsening” when

890

1) worsening from mild to severe pancreatitis occurred after
admission, or 2) the prognostic factor score increased from
<3 to =3 after admission and/or the CT grade increased after
the diagnosis of severe pancreatitis on admission.

Endoscopic procedures

A radial-array echoendoscope (GF-UM 2000 or GF-UE260-
ALS; Olympus Co., Tokyo, Japan) or a convex-array echoen-
doscope (GF-UCT260, Olympus Co.) was used to perform
EUS. For the processing of images from EUS, the EU-MEI or
EU-ME2 ultrasonographic system (Olympus Co.) was used.

With respect to ERCP, the standard contrast injection
technique was initially used with a 4-Fr cannula (PR-104Q-1
or PR-109Q-1, Olympus Co.). In cases with no coagulation
abnormalities, CBDSs were removed using balloons and/or
baskets after endoscopic sphincterotomy when CBDSs were
detected using cholangiography and/or intraductal ultra-
sonography (IDUS). Conversely, patients with coagulation
abnormalities underwent EEI without endoscopic sphinc-
terotomy for biliary drainage using a 7-Fr plastic tube stent,
or elective EI after the improvement of coagulopathy. When
filling defects indicative of CBDSs were not observed in the
bile duct on cholangiography, IDUS was performed to detect
residual CBDSs.

Statistical analysis

All statistical analyses were performed using SPSS software
(IBM SPSS Statistics 21; IBM Co., Armonk, NY, USA). Pear-
son’s x’ or Fisher’s exact test was used for categorical variables,
whereas Student’s t-test or the Mann-Whitney U-test (with the
distribution of variables shown as interquartile ranges [IQRs])
was used for continuous data. A p-value of <0.05 was consid-
ered statistically significant.

RESULTS

Patient characteristics

Of the 148 patients, 88 were men (59%) and the mean age
was 70 + 14 years (range, 32-96 years). From the findings of
the initial CT, the median common bile duct diameter was
8.7 mm (IQR, 7.0-10.7 mm). CBDSs were detected in 48 pa-
tients (32%), and impacted CBDSs in the major papilla were
detected in 21 patients (14%). On admission, 115 patients
(78%) were diagnosed with cholangitis (mild: 80, moderate:
34, severe: 1), and 39 patients (26%) were diagnosed with se-
vere pancreatitis. During a median hospitalization period of
15 days (IQR: 11-22 days), one patient (0.7%) died of severe
pancreatitis. (Table 1)



Table 1. Baseline Characteristics of the 148 Patients
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All patients (n=148)

Age (years), mean + SD (range)
Sex (Male)
Findings of initial CT
Diameter of the CBD (mm), median (IQR)
Previous cholecystectomy
Gallstones
CBDSs
Impacted CBDSs in the major papilla
Detail of CBDSs (n=48)
Size (mm), median (IQR)
Number, median (range)
Findings of additional imaging studies
Detail of CBDSs detected by using MRCP (n=3)
Size (mm), median (range)
Number, median (range)
Detail of CBDSs detected by using EUS (n=9)
Size (mm), median (range)
Number, median (range)
Performing ERCP
Definitive CBDSs detected by using ERCP
Severity of cholangitis
Negative
Suspected/definitive
Mild
Moderate
Severe
Severity of pancreatitis
PF score >3
CT grade >2
Assessment of severity
Mild
Severe
Hospitalization period, days, median (IQR)
Mortality during hospitalization

70 + 14 (32-96)
88 (59%)

8.7 (7.0-10.7)
12 (8%)
102 (69%)
48 (32%)
21 (14%)

9 (5-14)t
1(1-6)t

5(3-7)%
1(1-2)f
98 (66%)
62 (42%)

33 (22%)

80 (54%)
34 (23%)
1(0.7%)

9 (6%)
31 (21%)

109 (74%)
39 (26%)
15 (11-22)
1 (0.7%)

CBD, common bile duct; CBDSs, common bile duct stones; CT, computed tomography; ERCP, endoscopic retrograde cholangiopancrea-

tography; IQR, interquartile range; PF, prognostic factor;

SD, standard deviation; TG, Tokyo guidelines. "For three patients, the size of their CBDSs detected by using initial CT could not be inves-

tigated due to missing data.

“In two patients, the size and number of their CBDSs detected by using EUS could not be evaluated because their CBDSs were mixed with

biliary sludge.
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Clinical courses of the 148 patients with acute biliary
pancreatitis

All 148 patients with ABP underwent initial CT. Of the 47
patients who underwent EEI, 33 were diagnosed with defin-
itive CBDSs using EEI Of the 101 patients who underwent
ECM, 19 patients with CBDSs detected on initial CT under-
went elective EI without additional imaging studies, resulting
in a definitive diagnosis of CBDSs in 12 patients.

Of the 82 patients who underwent ECM because the initial
CT did not detect CBDSs, 69 underwent EUS and/or MRCP.
CBDSs were detected with those modalities in 12 of 69 pa-
tients, and definitive CBDSs were detected using elective EI
in 9 of 12 patients. Of the 57 patients without CBDSs detected
using EUS/MRCP, 10 underwent elective EI and 47 under-

‘ Subjects (1=148)

went surveillance without undergoing elective EI.

Finally, 98 patients (66%) underwent ERCP (EEI: 47, elec-
tive EL: 51), and 62 patients (42%) were diagnosed with de-
finitive CBDSs on ERCP. Of the 47 patients who underwent
surveillance without ERCP because EUS and/or MRCP did
not detect CBDSs, 3 patients developed recurrent biliary dis-
eases caused by CBDSs despite having a history of cholecys-
tectomy. After adding these 3 patients, 65 patients (44%) were
finally determined to have definitive CBDSs. In addition, the
remaining 80 patients, except for 3 patients with an indetermi-
nate diagnosis of CBDSs, were shown to have spontaneously
passed CBDSs (on admission: 66, after admission: 14), and the
percentage of those patients from the total study population
was 54%. (Fig. 1)

Early ERCP group
(n=47)

Conservaive management group
(n=101)

Intial CT (n=148)

4 .
Positive Negative E Positive Negative
(n=28) (n=19) . (n=19) (n=82)
L H H N e
Early ERCP T n=3
e : “ o e
=47 . W Ty,
(n=47) o o : W e
Positive (n=24) Positive (n=9) E A |
Negative (n=4) Negative (n=10) . EUS and/or MRCP (n=69)
N H
H Positive Negative
: (n=12) (n=57)
”: 14 : Elective ERCP n=10
n=33 H (n=51)
H Y Y Y Y
E Positive (n=12) || Positive (n=6) || Positive (n=9) || Positive (n=2) —47
Negative (n=7) || Negative (n=4) || Negative (n=3) || Negative (n=8) h=
n=22
Y v Y Y
CBDSs determined No CBDSs determined Indeterminate
by using ERCP (n=62) by using ERCP/EUS/MRCP (n=383) CBDSs (n=3)
Y """'Recurrent biliary diseases : n=3 Y No recurrent biliary diseases : #=80
Definitive CBDSs (1=65) No definitive CBDSs (n=80)

Fig. 1. Flowchart of this study. Of the 148 patients with acute biliary pancreatitis (ABP), 47 underwent early endoscopic intervention (EEI) using endoscopic ret-
rograde cholangiopancreatography (ERCP) at a median of 7 h after admission, and the remaining 101 patients underwent early conservative management (ECM).
Finally, 98 patients (66%) underwent ERCP (early: 47, elective: 51), and 62 patients (42%) were diagnosed as having definitive common bile duct stones (CBDSs)
with ERCP. After adding three patients who developed recurrent biliary diseases, including ABP, after being found to have no CBDSs during hospitalization, a total of
65 patients were finally diagnosed as having definitive CBDSs. CBDSs, common bile duct stones; CT, computed tomography; ECM, early conservative management;
EEI, early endoscopic intervention; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; MRCP, magnetic resonance cholangiopan-

creatography.
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Table 2. Differences in the Baseline Characteristics between EEI- and ECM-Group

EEI-group ECM-Group

n=47 n=101 Prvalue
Age (years), mean + SD (range) 70 + 15 (35-96) 69 + 14 (32-91) 0.786
Sex (Male) 32 (68%) 56 (55%) 0.145
Body temperature (°C), median (IQR) 36.9 (36.4-37.6) 37.0 (36.5-37.5) 0.88
Labolatory data, median (IQR)
Total bilirubin (mg/dL) 2.0 (14-3.5) 2.0(1.2-32) 0.647
WBC (/uL) 11400 (8420-15470) 10510 (7715-12885) 0.182
CRP (mg/dL) 1.1(0.2-6.2) 0.8 (0.3-4.4) 0.565
Alb (g/dL) 4.0 (3.4-4.3) 3.9 (3.5-4.3) 0.895
Cr (mg/dL) 0.9 (0.7-1.1) 0.8 (0.6-0.9) 0.069
PT-INR 1.0 (1.0-1.1) 1.1 (1.0-1.1) 0.148
Plt (10" /uL) 21 (16-25) 19 (16-25) 0.448
LDH (U/L) 370 (289-446) 389 (294-532) 0.481
Ca (albumin-adjusted value) (mg/dL) 9.0 (8.8-9.3) 8.8 (8.5-9.0) 0.037
AMY (U/L) 1484 (689-2107) 1423 (785-2131) 0.84
Initial CT findings
Diameter of CBD (mm), median (IQR) 9.4 (8.0-14.8) 8.3 (6.8-10.1) 0.002
Previous cholecystectomy 7 (15%) 5 (5%) 0.045
Gallstones 28 (60%) 74 (73%) 0.094
CBDSs 28 (60%) 20 (20%) <0.001
Impacted CBDSs in the major papilla 17 (36%) 4 (4%) <0.001
Performing ERCP 47 (100%) 51 (51%) <0.001
Period from admission to undergoing ERCP, median (IQR) 7 (3-18) hours 8 (4-16) days, n =51 =
Definitive CBDSs detected by using ERCP 33 (70%) 29 (29%) <0.001
Severity of cholangitis
Negative 10 (21%) 23 (23%) 0.839
Suspected/definitive
Mild 23 (49%) 57 (56%) 0.394
Moderate 14 (30%) 20 (20%) 0.179
Severe 0 1 (1%) 0.682
Severity of pancreatitis
PF score >3 2 (4%) 7 (7%) 0.412
CT grade >2 9 (19%) 22 (22%) 0.714
Assessment of severity
Mild 36 (77%) 73 (72%) 0.579
Severe 11 (23%) 28 (28%)
Hospitalization period, days, median (IQR) 13 (8-18) 17 (11-23) 0.021
Mortality during hospitalization 0 1(1.0%) 0.682

Alb, albumin; AMY, amylase; Ca, calcium; CT, computed tomography; CBD, common bile duct; CBDSs, common bile duct stones; Cr,
creatinine; CRP, C-reactive protein; ECM, early conservative management; EEI, early endoscopic intervention; ERCP, endoscopic retro-
grade cholangiopancreatography; IQR, interquartile range; LDH, lactate dehydrogenase; PE, prognostic factor; Plt, platelet; PT-INR, pro-
thrombin time international normalized ratio; SD, standard deviation; TG, Tokyo guidelines; WBC, white blood cell
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Differences in baseline characteristics between the
early endoscopic intervention and early conservative
managemen groups

EEI was performed at a median of 7 h after the first visit
(IQR, 3-18 h). The success rate of EEI for biliary drainage was
98% (46/47). In one patient with a surgically altered anatomy,
EEI failed and CBDSs were surgically removed. Complete
clearance of CBDSs during the first ERCP procedure was
achieved in 41 patients (87%), and complete clearance within
three ERCP procedures was achieved in all 46 patients, exclud-
ing the single patient who underwent surgery. Pancreatitis/
cholangitis-associated death did not occur in this group.

Fifty-one patients in the ECM group underwent elective EI
at a median of 8 days after the first visit (IQR, 4-16 days). One
patient (an 82-year-old woman) with severe pancreatitis died
of pancreatitis despite receiving intensive care, and this patient
was not indicated for EEI owing to the absence of both chol-

Table 3. The Rate of Worsening of Acute Cholangitis and Pancreatitis

angitis and impacted CBDSs. Finally, pancreatitis and/or chol-
angitis improved with ECM in 99% (100/101) of the patients
in this group.

Laboratory data except for serum calcium levels on admis-
sion were similar between the EEI and ECM groups. From the
findings of the initial CT, the common bile duct diameter and
the detection rate of CBDSs or impacted CBDSs were signifi-
cantly higher in the EEI group than in the ECM group. The
percentage of patients with moderate/severe cholangitis and
that of patients with severe pancreatitis did not differ between
the two groups. The hospitalization period was significantly
longer in the ECM group than in the EEI group (median: 17
vs. 13 days, p=0.021). (Table 2)

Rate of worsening cholangitis/pancreatitis
The rates of worsening cholangitis were similar between the
EEI and ECM groups (15% vs. 18%, p=0.426). Among the 21

EE,I, =g;';up EC1’\1/I= ﬁ)rloup P-value

The rate of worsening cholangitis (%)
Each of two groups 15% (7/47) 18% (18/101) 0.426
With impacted CBDSs in the major papilla (n=21)

Each of two groups 24% (4/17) 25% (1/4) 0.696
Without impacted CBDSs in the major papilla (n=127)

Each of two groups 10% (3/30) 18% (17/97) 0.248
Each grade of acute cholangitis

Severe - 100% (1/1) -

Moderate 0% (0/14) 20% (4/20) 0.104

Mild 26% (6/23) 21% (12/57) 0415

No cholangitis 10% (1/10) 4% (1/23) 0.521
The rate of worsening pancreatitis (%)
Each of two groups 15% (7/47) 6% (6/101) 0.073
With impacted CBDSs in the major papilla (n=21)

Each of two groups 12% (2/17) 0% (0/4) 0.648
With moderate/severe cholangitis (n=35)

Each of two groups 14% (2/14) 14% (3/21) 0.694
Without impacted CBDSs and/or moderate/severe cholangitis (1=95)

Each of two groups

All patients 18% (4/22) 4% (3/73) 0.048
Each grade of acute pancreatitis
Severe 50% (3/6) 19% (3/16) 0.176
Mild 6% (1/16) 0% (0/57) 0.219

CBDSs, common bile duct stones; ECM, early conservative management; EEI, early endoscopic intervention.
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patients with impacted CBDSs, although there were no signif-
icant differences in the rate of worsening cholangitis between
the two groups, one of the four patients with impacted CBDSs
who did not undergo EEI because of advanced age and some
comorbidities developed septic shock due to worsening chol-
angitis on day 3 of hospitalization. In patients with no cholan-
gitis, mild cholangitis, and moderate cholangitis on admission,
the rate of worsening cholangitis seemed similar between the
EEI and ECM groups.

Patients in the EEI group showed a higher tendency of de-
veloping worsening pancreatitis than those in the ECM group
(15% vs. 6%, p=0.073). In patients with impacted CBDSs
and/or moderate/severe cholangitis, the rate of worsening

Table 4. Diagnostic ability for the detection of CBDSs by using CT, MRCP, or EUS

Hasegawa S et al. Endoscopic Intervention for ABP

pancreatitis was similar between the EEI and ECM groups.
Meanwhile, in patients without impacted CBDSs and moder-
ate/severe cholangitis, the rate of worsening pancreatitis was
significantly higher in the EEI group than in the ECM group
(18% vs. 4%, p=0.048). The rates of worsening of mild and
severe pancreatitis were not significantly different between the
two groups. (Table 3)

Diagnostic ability of computed tomography,
magnetic resonance cholangiopancreatography, or
endoscopic ultrasonography for detecting common
bile duct stones

A total of 145 patients who underwent initial CT, except for

Imaging

Subjects studies Sensitivity  Specificity PPV NPV Accuracy
145 patients CT 55% 86% 77% 70% 72%
p (36/65) (69/80) (36/47) (69/98) (108/145)
34 patients who underwent MRCP after initial MRCP 13% 92% 33% 77% 74%
CT detected no CBDSs (1/8) (24/26) (1/3) (24/31) (25/34)
56 patients who underwent EUS after initial CT EUS 73% 98% 89% 94% 93%
detected no CBDSs (8/11) (44/45) (8/9) (44/47) (52/56)
MRCP 0% 100% not 77% 77%
22 patients who underwent both MRCP and (0/5) (17/17)  calculated  (17/22) (17/22)
EUS after initial CT detected no CBDSs EUS 60% 100% 100% 89% 91%
(3/5) (17/17) (3/3) (17/19) (20/22)

CBDSs, common bile duct stones; CT, computed tomography; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic

ultrasound; MRCP, magnetic resonance cholangiopancreatography; NPV, negative predictive value; PPV, positive predictive value.

Fig. 2. A 55-year-old man with acute biliary pancreatitis was admitted to our hospital. He underwent early conservative management owing to the absence of both
cholangitis and common bile duct stones (CBDSs) determined with computed tomography. After the improvement of pancreatitis, he underwent magnetic resonance
cholangiopancreatography (MRCP) and endoscopic ultrasound (EUS) for detecting residual CBDSs. (A) MRCP. No CBDSs were detected with MRCP (white arrow:
common bile duct). (B) EUS. Two CBDSs with sizes <5 mm were detected with EUS (yellow arrowhead: two CBDSs, white arrow: common bile duct). (C) Endoscopic
view of the second duodenum. Two CBDSs were detected with endoscopic retrograde cholangiography with intraductal ultrasonography, and those stones were re-
moved from the common bile duct by using a balloon catheter (yellow arrowhead: a bile duct stone removed from the common bile duct).
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3 patients with an indeterminate diagnosis of CBDSs, were
analyzed to clarify the diagnostic ability of initial CT to detect
CBDSs. The sensitivity, specificity, PPV, NPV, and accuracy
of initial CT to detect CBDSs were 55% (36/65), 86% (69/80),
77% (36/47), 70% (69/98), and 72% (108/145), respectively.

For the diagnostic ability of EUS or MRCP to detect CBDSs
in 69 patients who underwent ECM, the sensitivity, specificity,
PPV, NPV, and accuracy to detect CBDSs were 73% (8/11),
98% (44/45), 89% (8/9), 94% (44/47), and 93% (52/56), re-
spectively, for EUS, whereas the values were 13% (1/8), 92%
(24/26), 33% (1/3), 77% (24/31), and 74% (25/34), respectively,
for MRCP. In addition, we calculated the above-mentioned
diagnostic ability parameters of EUS or MRCP in 22 patients
who underwent both EUS and MRCP. The sensitivity for the
detection of CBDSs was 60% (3/5) for EUS and 0% (0/5) for
MRCP (Fig. 2). (Table 4)

DISCUSSION

In the American Society for Gastrointestinal Endoscopy
guidelines for choledocholithiasis,” ABP is categorized as
having an intermediate probability of choledocholithiasis (10-
50%) because many patients with ABP have been reported to
have spontaneously passed stones. Therefore, it is necessary
to clarify the appropriate indications for EEI to avoid unnec-
essary ERCP, and thereby reduce post-ERCP complications
and cost. In clinical practice, the need for EEI seems to be
determined on the basis of the severity of biliary obstruction,
cholangitis, and pancreatitis, and/or the detection of CBDSs
using clinical laboratory tests and/or initial imaging studies.
Therefore, this study provides more concrete implications with
respect to performing EEI than those described in published
guidelines.

This study did not indicate the clinical implications of per-
forming EEI according to the severity of cholangitis. There-
fore, ECM may be acceptable even for patients with ABP
involving acute cholangitis, on a case-by-case basis. In other
words, a wait-and-see approach, with attention paid to the
deterioration of cholangitis, may be allowed for ABP involving
cholangitis. For impacted CBDSs, this study could also not
indicate the efficacy of EEI. As most patients with impacted
CBDSs underwent EEJ, it may be difficult to determine which
of the two clinical plans is better for those patients. However,
it should be noted that all patients with impacted CBDSs who
underwent EEI showed good clinical courses, and that one of
the four patients with impacted CBDSs who underwent ECM
developed acute obstructive suppurative cholangitis 3 days
after the initial visit.
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However, if the above-mentioned indications for EEI are ab-
sent, EEI should not be performed because of the significantly
high rate of worsening pancreatitis (18% vs. 4%, p=0.048). Re-
cently, a multicenter, randomized clinical trial in patients with
severe ABP without cholangitis has clarified the lack of benefit
of EEI for those patients," although there may be patients with
severe pancreatitis for whom EEI is effective (e.g., those with
cholangitis and/or biliary obstruction, described as indications
for EEI by the guidelines).”” As some patients with ABP who
undergo EEI can theoretically develop worsening pancreatitis
owing to the addition of post-ERCP pancreatitis, EEI should
be avoided in the absence of reasonable grounds. In contrast,
and interestingly, there were no differences in the rate of
worsening pancreatitis in patients with the above-mentioned
indications for EEI, including impacted CBDSs, between the
EEI and ECM groups. This might imply that EEI may have
prevented the worsening of pancreatitis in those patients.

In addition, this study indicates that EUS may be superior
to MRCP for the detection of residual CBDSs after ECM in
patients with ABP in whom the initial CT could not detect
CBDSs. The sensitivity to detect residual CBDSs was much
higher for EUS than for MRCP (EUS: 73%, MRCP: 13%).
Verma et al. reviewed five reports of randomized controlled
studies to determine the ability of EUS and MRCP to detect
“ordinary” CBDSs."” They reported that the two modalities
have excellent detection rates for CBDSs, with no statistically
significant differences. However, it has been reported that
CBDSs with sizes <5 mm can be overlooked by MRCP" and
that the detection rate of EUS is not affected by the size of
CBDSs." A recent meta-analysis with a head-to-head com-
parison' reported that EUS has statistically better diagnostic
accuracy and sensitivity for detecting CBDSs than MRCP. For
patients with ABP, only a few reports have demonstrated the
high diagnostic abilities of the two modalities for detecting
CBDSs associated with ABP*'*"** Although EUS or MRCP is
likely to be selected for detecting residual CBDSs depending
on the availability at each facility, patients with ABP having
no indications for EEI should undergo EUS to detect residual
CBDSs if EUS is available.

This study had several limitations. First, this was a retro-
spective, single-center study. Therefore, the results of this
study need to be verified by future studies with a prospective,
multicenter, large-sample validation cohort. Second, the deter-
mination of definitive CBDSs using ERCP or clinical courses
can result in false diagnoses. Although this may be a small
possibility for ERCP because we always use IDUS if the pres-
ence of CBDSs is uncertain, ™ it may not always be correct
to determine CBDSs as having spontaneously passed based
on the clinical courses. Third, the diagnostic ability of CT/



EUS/MRCP to detect CBDSs may have been underestimated
because some patients with ABP may have spontaneously
passed CBDSs “after admission”, namely between the time
of undergoing CT/EUS/MRCP and the time of undergoing
ERCP." Fourth, it can sometimes be difficult to discriminate
the exacerbation of pancreatitis from that of cholangitis, es-
pecially when common clinical factors used for determining
the severities of cholangitis and pancreatitis were found to be
worsening after admission. Fifth, contrary to the strategy for
performing elective ERCP described in this study, there were
10 patients who underwent elective ERCP owing to prolonged
liver dysfunction and other reasons despite the lack of findings
suggestive of CBDSs on EUS/MRCP. Despite these limitations,
the results of this study are notable and the indications for EEI
should be further considered. Moreover, EUS was shown to
have a better sensitivity than MRCP for detecting CBDSs in
patients with ABP.

In conclusion, EEI should be avoided in the absence of
moderate/severe cholangitis and impacted CBDSs because
of the high rate of worsening pancreatitis. In addition, EUS
can contribute to more accurate evaluations for determining
whether elective EI should be performed after ECM for ABP
than can MRCP.
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