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Background/Aims: The clinical impact of single-stage endoscopic stone extraction by endoscopic retrograde cholangiopancreatography
(ERCP) and cholecystectomy during the same hospitalization remains elusive. This study aimed to determine the efficacy and safety of
single-stage ERCP and cholecystectomy during the same hospitalization in patients with cholangitis.

Methods: We retrospectively reviewed the medical records of 166 patients who underwent ERCP for mild to moderate cholangitis due
to choledocholithiasis secondary to cholecystolithiasis from 2012 to 2016.

Results: Complete stone extraction was accomplished in 92% of patients (152/166) at the first ERCP. Among 152 patients who
underwent complete stone extraction, cholecystectomy was scheduled for 119 patients (78%). Cholecystectomy was performed during
the same hospitalization in 89% of patients (106/119). We compared two groups of patients: those who underwent cholecystectomy
during the same hospitalization (#=106) and those who underwent cholecystectomy during a subsequent hospitalization (#=13). In the
delayed group, cholecystectomy was performed about three months after the first ERCP. There were no significant differences between
the groups in terms of operative time, rate of postoperative complications, and interval from cholecystectomy to discharge.
Conclusions: Single-stage endoscopic stone extraction is recommended in patients with mild to moderate acute cholangitis due to
choledocholithiasis. The combination of endoscopic stone extraction and cholecystectomy during the same hospitalization is safe and
feasible. Clin Endosc 2019;52:59-64
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INTRODUCTION

The updated Tokyo Guidelines 13 (TG13) standardize the
diagnosis and treatment of patients with acute cholangitis
associated with choledocholithiasis." Choledocholithiasis is
the etiology in 48% of patients with acute cholangitis, and
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it requires emergency endoscopic drainage.” TG13 requires
systemic inflammation, cholestasis, and imaging to establish
the diagnosis of acute cholangitis.” TG13 defines mild chol-
angitis as Grade I, moderate, as Grade II; and severe, as Grade
111’ Although TG13 states the timing and necessity of biliary
drainage based on severity, it does not define the optimal
number of therapeutic sessions of endoscopic retrograde chol-
angiopancreatography (ERCP) required to treat patients with
acute cholangitis due to choledocholithiasis, or the optimal
timing of cholecystectomy.

For treatment of patients with acute cholangitis due to cho-
ledocholithiasis secondary to cholecystolithiasis, single-stage
ERCP with cholecystectomy during the same hospitalization
seems preferable to reduce the physical and economic burdens
on patients. Since 2000, we have attempted both single-stage
endoscopic complete stone extraction and cholecystectomy
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during the same hospitalization at Saiseikai Utsunomiya
Hospital. We try to perform ERCP within 24 hours after the
diagnosis of acute cholangitis secondary to choledocholithia-
sis. The strength of this strategy is the requirement to perform
a minimum number of ERCP procedures, thereby resulting
in reduced medical expenditures; a weakness of this strate-
gy is increased physical burden on the patient owing to the
prolonged duration required to accomplish complete stone
removal during the first ERCP, compared with drainage alone.
Eto et al. reported the clinical feasibility of single-stage endo-
scopic stone extraction.' However, many institutions in Japan
schedule multiple sessions of ERCP in patients with acute
cholangitis due to choledocholithiasis and then plan chole-
cystectomy during a subsequent hospitalization. This study
aimed to determine the efficacy and safety of single-stage
ERCP in patients with mild to moderate acute cholangitis due
to choledocholithiasis, and the feasibility of cholecystectomy
during the same hospitalization.

MATERIALS AND METHODS

Study population

In our institution, 398 patients with acute cholangitis due
to choledocholithiasis underwent ERCP with stone extraction
from 2012 to 2016. Acute cholangitis was diagnosed based
on the TGI3 criteria. We reviewed the following data from
medical records: medical history, laboratory findings, en-
doscopic findings, operation records, and clinical course. To
obtain homogenous data, we applied the following exclusion
criteria: Grade III acute cholangitis, history of intervention at
the papilla, common bile duct debris without stones, compli-
cations of pancreatitis before ERCP, antiplatelet/anticoagulant
therapy, impossibility to cannulate, placement of a biliary
stent, cirrhosis, history of cholecystectomy, and pancreati-
cobiliary malformations. We excluded 232 patients, and the
remaining 166 patients were included in the final cohort (Fig.
1). The primary endpoint of this study was the efficacy and
safety of single-stage ERCP. The secondary endpoint was the
feasibility of both ERCP and cholecystectomy during the
same hospital stay. Our institutional review board approved
this retrospective review (No. 2017-14).

ERCP procedure

We routinely plan complete stone extraction during a single
ERCP session in order to reduce social and economic bur-
dens on patients. We do not place an endoscopic nasobiliary
drainage (ENBD) tube or endoscopic biliary stent as long as
complete ductal clearance is confirmed by cholangiography
during ERCP. However, we do not exclude ENBD tube place-
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ment if the endoscopist considers it necessary, as in the case
of a massive purulent discharge from the bile duct or an ob-
viously edematous papilla of Vater. If extraction of all stones
was not attempted owing to poor general condition of the
patient or in case of failed complete stone extraction during
the first ERCP, an ENBD tube was inserted for biliary drain-
age, and ERCP was performed at a later date. Even if multiple
sessions were expected during the first ERCP, we attempted to
remove as many stones as possible at the first ERCP to reduce
the burden at the second ERCP. Prior to ERCP, all patients un-
derwent both abdominal ultrasound and computed tomogra-
phy imaging. ERCP was performed under conscious sedation,
using midazolam and pethidine. After successful cannulation,
endoscopic sphincterotomy or endoscopic papillary balloon
dilation were performed to facilitate stone removal. We rou-
tinely used a wire-guided mechanical lithotripter to avoid
incarceration in the bile duct, and the stones were occasionally
crushed.

Cholecystectomy

The indication for cholecystectomy after choledocholithi-
asis is the presence of stones secondary to cholecystolithiasis.
Residual gallbladder stones or debris, or findings of chole-
cystitis on abdominal ultrasound and/or endoscopic ultraso-
nography is consistent with secondary stones. Laparoscopic
cholecystectomy is the first choice of surgical approach. An
elective laparotomy with biliary tract intervention was con-
sidered in patients with severe bile duct dilatation due to prior
laparotomy. Conversion to laparotomy during a laparoscopic
procedure was considered when severe peritoneal adhesions
or unexpected bleeding was present.

Statistical analysis

BellCurve for Excel 2015 software (Social Survey Research
Information Co. Ltd., Tokyo, Japan) was used for analyses.
Categorical data were assessed using the chi-square test.
When the expected frequency was less than five, Fisher’s exact
test was used. Data with a normal distribution were compared
using Student’s t-test, and data without a normal distribution
were compared using Mann-Whitney’s U-test. Differences
between variables with p<0.05 were considered significant.

RESULTS

Complete stone extraction at first ERCP

The baseline characteristics and outcomes of the 166 study
patients are shown in Table 1. We evaluated the clinical im-
pact of single-stage ERCP for patients with mild to moderate
acute cholangitis due to choledocholithiasis secondary to cho-
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[ Patients with acute cholangitis due to choledocholithiasis treated with emergent }

ERCP: n=398

—>[ Grade III acute cholangitis: n=38 ]

\ 4

[ Grade I/II acute cholangitis : n=360

)

\ 4

Cirrhosis: n=1

History of intervention at the papilla: n=75
Common bile duct debris without stones : n=62
Complications of pancreatitis before ERCP: n=25
Antiplatelet/anticoagulant therapy: n=20
Impossible to cannulate: n=7

Placement of biliary stent: n=2

History of cholecystectomy: n=13
Pancreatobiliary malformation: n=2
(There is some overlap)

\ 4

[ Attempt at complete stone extraction: n=166 ]

—>[ Incomplete stone extraction at first ERCP: n=14 j

\ 4

[ Complete stone extraction: n=152

)

—>[ No cholecystectomy: n=33 ]

Y

[ Cholecystectomy: #n=119

)

!

[ Same hospital stay: n=106 ] [ Subsequent hospital stay: n=13 ]

Fig. 1. Study flowchart. ERCP, endoscopic retrograde cholangiopancreatography.

lecystolithiasis. All stones were successfully extracted in 152 of
166 patients (92%) (Fig. 1). The reasons for incomplete stone
removal included large stone size (n=7), long duration of the
procedure (n=6), and massive purulent discharge during the
ERCP (n=1). As long as all stones were extracted, an ENBD
tube was not inserted. Of the 152 patients who underwent
successful stone extraction, 119 (78%) underwent cholecystec-
tomy, and the remaining 33 patients (22%) did not undergo
surgery owing to advanced age and/or severe background
disease.

Cholecystectomy and postoperative course

Of the 119 patients who underwent cholecystectomy, we
compared patients who underwent cholecystectomy during
the same hospitalization (n=106) with those who underwent
cholecystectomy during a subsequent hospitalization (n=13)
(Fig. 1). The reasons for undergoing cholecystectomy during
a subsequent hospitalization were as follows: patient desire
(n=9), preoperative cardiovascular intervention (n=2), preop-
erative anticoagulant therapy for venous thrombosis (n=1),
and the presence of a gastric ulcer (n=1). Baseline character-
istics and ERCP procedures were similar in the two groups
(Table 2). The interval from ERCP to operation in patients

who underwent cholecystectomy during the same hospi-
talization was significantly shorter than the corresponding
interval in patients who underwent cholecystectomy during a
subsequent hospitalization after three months (p<0.001). The
operative time, incidence of postoperative complications, and
interval from operation to discharge did not differ in the two
groups.

DISCUSSION

This retrospective cohort study shows that single-stage
stone extraction by ERCP in patients with mild to moderate
cholangitis due to choledocholithiasis is safe and feasible, and
it shows a satisfactory rate of complete stone removal (92%).
Cholecystectomy during the same hospitalization is accom-
plished safely in most patients. This strategy can shorten the
time interval from ERCP to operation, and it may reduce the
recurrence of choledocholithiasis in the period from ERCP
to operation. We believe that single-stage stone extraction by
ERCP and cholecystectomy during the same hospitalization
are feasible and can be the recommended strategy.

Few studies have reported on the feasibility of emergen-
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cy single-stage endoscopic treatment for cholangitis due to
choledocholithiasis. Undoubtedly, biliary decompression
should be performed as early as possible, because delayed
drainage by ERCP increases the likelihood of organ failure
and emergency readmission.”® In patients with severe chol-
angitis such as Grade III cholangitis (as defined in TG13), we
do not attempt single-stage ERCP. We perform only biliary
drainage to complete the ERCP procedure as soon as possible
without complete stone extraction in such patients. Further,
the primary endpoint of this study was the efficacy and safety
of single-stage ERCP for patients with choledocholithiasis.
Therefore, patients with Grade III cholangitis were not includ-
ed in this study. Eto et al. reported the feasibility and safety of
single-stage endoscopic treatment for non-severe cholangitis

Table 1. Patient Characteristics

Baseline characteristics before ERCP

Age, yr, mean+SD 69+13
Gender, male, n 104 (63%)
Grade of acute cholangitis, grade 1/2, n 82 (49%)/84 (51%)
Number of stones 2.1+1.4
Maximum diameter of stone, mm 6.0+4.1
Comorbidities, 7

Hypertension 75 (45%)

Diabetes mellitus 20 (12%)

Cardiovascular disease 39 (23%)
Body temperature, >38°C, n 42 (25%)
White blood cell count, x10°/ uL 11.8+4.1
Hemoglobin, g/dL 13.4%1.6
Platelet count, x10*/ u 21.9+8.5
Total bilirubin, mg/dL 3.5+2.3
Direct bilirubin, mg/dL 2.4+1.9
Aspartate aminotransferase, U/L 2214215
Alanine aminotransferase, U/L 241+191
Alkaline phosphatase, U/L 786+581
y-glutamyl transferase, U/L 547+454
ERCP procedure
Total procedure time required for ERCP, min 18.4+12.3
ERCP time except cannulation time, min 15.2+10.3
Intervention to papilla, n

Balloon dilation 62 (37%)

Endoscopic sphincterotomy 96 (55%)
Complete stone removal, n 152 (92%)
Adverse events, n

Pancreatitis 5(3%)

ERCP, endoscopic retrograde cholangiopancreatography; SD,
standard deviation.
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due to choledocholithiasis based on a prospective study." Saito
et al. reported the feasibility and safety of single-stage endo-
scopic stone extraction in patients with choledocholithiasis.”
Single-stage treatment was not a significant risk factor for
ERCP-related complications, and it significantly shortened the
hospital stay.” Although the present study is retrospective, the
number of patients who underwent cholecystectomy during
the same hospitalization is large. We recommend single-stage
endoscopic stone extraction as the standard strategy for treat-
ment of patients with non-severe cholangitis due to choledo-
cholithiasis.

In Japan, endoscopic drainage and stone removal are gen-
erally performed separately over multiple endoscopic ses-
sions. The Japanese health insurance system reimburses only
drainage or stone removal during one session, and both are
not reimbursed simultaneously. Multiple sessions for ERCP
and cholecystectomy during a subsequent hospitalization are
performed only to incur profits for the medical institution.
Multiple-stage ERCP and cholecystectomy performed during
a subsequent hospitalization cost approximately 600,000 Japa-
nese Yen (about $5,400 US) more than the cost incurred when
single-stage ERCP and cholecystectomy are performed during
the same hospitalization. Thus, performing single-stage ERCP
and cholecystectomy during the same hospitalization not only
minimizes the social burden on the patient but also decreases
costs.

We usually perform biliary cannulation using a pull-type
sphincterotome, which can control the angle for cannulation
as well as enable a sphincterotomy." Endoscopic sphincter-
otomy provides spontaneous duct drainage and allows small
stones to pass spontaneously. Hui et al. reported that a plastic
stent is not necessary after endoscopic sphincterotomy in
patients with acute cholangitis due to choledocholithiasis, in
a randomized controlled trial.” Endoscopic sphincterotomy
has a higher success rate for complete stone clearance and
less requirement for mechanical lithotripsy than endoscopic

8,10
We recommend the use of

papillary balloon dilation does.
endoscopic sphincterotomy during single-stage ERCP for pa-
tients with choledocholithiasis.

There are various considerations regarding the treatment
algorithm for patients with cholangitis due to choledocholi-
thiasis from ERCP to cholecystectomy. A recent study from
the United States showed the safety and economic superior-
ity of ERCP and laparoscopic cholecystectomy performed
during the same session under general anesthesia, and a study
from China also showed similar results."'” The British So-
ciety of Gastroenterology guidelines for the management of
common bile duct stones suggest laparoscopic stone removal
and cholecystectomy.” However, laparoscopic treatment for
choledocholithiasis requires a long time, special training, and



Table 2. Patient Characteristics and Outcomes
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Same hospital stay

Another hospital stay

(n=106) (n=13) P

Baseline characteristics before ERCP
Age, yr, mean+SD 68+13 73%9 0.068
Gender, male, n 66 (62%) 8 (62%) 0.959
Grade of acute cholangitis, grade 1/2, n 60/46 4/9 0.078
Number of stones 1.9+1.1 2.5+1.4 0.091
Maximum diameter of stones, mm 5.4+3.4 5.0+3.8 0.707
Comorbidities, #

Hypertension 50 (47%) 5 (38%) 0.552

Diabetes mellitus 14 (13%) 2 (15%) 0.828

Cardiovascular disease 15 (14%) 4 (31%) 0.123
Body temperature, >38°C, n 18 (17%) 4 (31%) 0.313
White blood cell count, x10°/ uL 11.8+3.9 13.4+3.8 0.149
Hemoglobin, g/dL 13.5%1.6 14.0+1.6 0.370
Platelet count, ><104/p 21.7+7.7 19.946.0 0.425
Total bilirubin, mg/dL 3.5+2.6 4.1£1.9 0.404
Direct bilirubin, mg/dL 2.342.0 3.1+1.7 0.196
Aspartate aminotransferase, U/L 213+202 227+266 0.824
Alanine aminotransferase, U/L 241+187 2174219 0.662
Alkaline phosphatase, U/L 738591 987+540 0.154
y-glutamyl transferase, U/L 545+447 637+554 0.498
ERCP procedure
Total procedure time of ERCP, min 17.1£10.7 19.4+15.3 0.491
ERCP time except cannulation time, min 14.3+9.0 17.5+13.3 0.266
Intervention to papilla, n

Balloon dilation 44 (42%) 6 (46%) 0.749

Sphincterotomy 62 (58%) 7 (54%)
Adverse events, n

Pancreatitis 3 (3%) 0 (0%) 1.000”
After ERCP
Time for normalization of body temperature, days, median (IQR) 1(1-2) 2 (1-3) 0.451"

(n=18) (n=4)

Interval from ERCP to discharge, days, median (IQR) - 8 (6-10)
Interval from ERCP to operation, days, median (IQR) 6 (4-7) 98 (62-206) <0.001"
Cholecystectomy
Operative time, min 99+42 104+33 0.676
Laparoscopic cholecystectomy, # 100 (94%) 13 (100%) 0.620"
Intraoperative conversion to laparotomy, 7 2 (2%) 0 1.000”
Elective laparotomy, 7 4 (4%) 0 1.000”
Postoperative complications, n 0 1 (8%)°” 0.109”
Interval from operation to discharge, days, median (IQR) 3(3-5) 3(3-4) 0.898"

ERCP, endoscopic retrograde cholangiopancreatography; SD, standard deviation; IQR, interquartile range.

“Fisher’s exact test.
Mann-Whitney U-test.
9Intraperitoneal abscess.
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expensive dedicated devices."" Conscious sedation during
ERCP is commonly practiced in Japan, and Japanese guide-
lines recommend conscious sedation for routine ERCP, except
in cases where a stable level of sedation for a long duration
is required.” As a universal strategy, single-stage endoscopic
treatment with cholecystectomy may be preferred worldwide.
The present study shows that ERCP under conscious sedation
and cholecystectomy under general anesthesia during the
same hospitalization are safe and feasible.

This study has some limitations that should be acknowl-
edged. First, this is a single-center retrospective study, and
the number of study subjects in the interval cholecystectomy
group may be too small to draw a definitive conclusion. Fur-
ther large-scale studies are necessary to confirm these prelim-
inary results. Second, the decisions regarding discharge from
the hospital, and cholecystectomy were made by the physician
in charge. Third, patients undergoing cholecystectomy during
a subsequent hospitalization had their own reasons for not
undergoing the procedure during the same hospitalization.
However, an interventional study, such as a randomized con-
trolled study, is not feasible to investigate this issue. The ben-
efit of cholecystectomy during the same hospitalization is ob-
vious, and a long interval between complete stone extraction
and cholecystectomy increases the likelihood of recurrent
choledocholithiasis.

In conclusion, single-stage endoscopic complete stone ex-
traction is recommended for patients with mild to moderate
acute cholangitis due to choledocholithiasis. Performance of
cholecystectomy during the same hospitalization does not
affect the operative time, incidence of postoperative complica-
tions, or interval between the cholecystectomy and discharge.
Endoscopic stone extraction and cholecystectomy during the
same hospitalization are feasible, and they can help reduce the
physical and economic burden on patients.
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