[image: image1.png]7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA~
. N Telephone: +1-925-223-8242 Fax: +1-925-223-8243.
J3aishideng®  E mail: bpgoffice@wignetcom  http://www.wignet.com.

K BAISHIDENG PUBLISHING GROUP INC.




Copyright Information of the Article Published Online
	TITLE
	Feasibility of initial endoscopic common bile duct stone removal in patients with acute cholangitis

	AUTHOR(s)
	Akira Yamamiya, Katsuya Kitamura, Yu Ishii, Yuta Mitsui, Tomohiro Nomoto and Hitoshi Yoshida

	CITATION
	Yamamiya A, Kitamura K, Ishii Y, Mitsui Y, Nomoto T, Yoshida H. Feasibility of initial endoscopic common bile duct stone removal in patients with acute cholangitis. World J Clin Cases 2017; In press

	URL
	http://www.wjgnet.com/2307-8960/full/v5/i7/280.htm

	DOI
	http://dx.doi.org/10.12998/wjcc.v5.i7.280

	OPEN ACCESS
	This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

	CORE TIP
	Initial endoscopic common bile duct stone removal in patients with acute cholangitis (AC) may be feasible when AC severity and the use of antithrombotic agents are carefully considered.

	KEY WORDS
	Acute cholangitis, Common bile duct stone, Endoscopic retrograde cholangiopancreatography, Feasibility,  and Initial endoscopic common bile stone removal

	COPYRIGHT 
	© The Author(s) 2017. Published by Baishideng Publishing Group Inc. All rights reserved.

	NAME OF JOURNAL
	World Journal of Clinical Cases

	ISSN
	2307-8960

	PUBLISHER
	Baishideng Publishing Group Inc, 7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA

	WEBSITE
	Http://www.wjgnet.com


                                    Retrospective Study

Feasibility of initial endoscopic common bile duct stone removal in patients with acute cholangitis

Akira Yamamiya, Katsuya Kitamura, Yu Ishii, Yuta Mitsui, Tomohiro Nomoto, Hitoshi Yoshida

Akira Yamamiya, Katsuya Kitamura, Yu Ishii, Yuta Mitsui, Tomohiro Nomoto, Hitoshi Yoshida, Division of Gastro​enterology, Department of Medicine, Showa University School of Medicine, Tokyo 142-8666, Japan
Author contributions: Kitamura K designed this study as well as collected and analyzed the data; Yamamiya A analyzed the data and drafted the manuscript; Kitamura K checked the manuscript and approved the final version; Yamamiya A, Kitamura K, Ishii Y, Mitsui Y, Nomoto T and Yoshida H participated in this study as either endoscopic operators or assistants.

Correspondence to: Katsuya Kitamura, MD, PhD, Lecturer, Division of Gastroenterology, Department of Medicine, Showa University School of Medicine, 1-5-8, Hatanodai, Shinagawa-ku, Tokyo 142-8666, Japan. k.kitamura@med.showa-u.ac.jp

Telephone: +81-3-37848535   Fax: +81-3-37847553

Received: March 15, 2017    Revised: May 26, 2017    Accepted: June 19, 2017
Published online: July 16, 2017
Abstract

AIM
To investigate the feasibility of initial endoscopic common bile duct (CBD) stone removal in patients with acute cholangitis (AC).

METHODS
A single-center, retrospective study was conducted between April 2013 and December 2014 and was approved by the Medical Ethics Committee at our institution. Written informed consent was obtained from each patient prior to the procedure. The cohort comprised 31 AC patients with CBD stones who underwent endoscopic biliary drainage (EBD) for naïve papilla within 48 h after AC onset. We retrospectively divided the participants into two groups: 19 patients with initial endoscopic CBD stone removal (initial group) and 12 patients with delayed endoscopic CBD stone removal (delayed group). We evaluated the feasibility of initial endoscopic CBD stone removal in patients with AC.

RESULTS 
We observed no significant differences between the groups regarding patient characteristics. According to the assessments based on the Tokyo Guidelines, the AC severity of patients with initial endoscopic CBD stone removal was mild to moderate. The use of antithrombotic agents before EBD was less frequent in the initial group than in the delayed group (11% vs 58%, respectively; P = 0.004). All the patients underwent successful endoscopic CBD stone removal and adverse events did not differ significantly between the groups. The number of endoscopic retrograde cholangiopancreatography procedures was significantly lower in the initial group than in the delayed group [median (interquartile range) 1 (1-1) vs 2 (2-2), respectively; P < 0.001]. The length of hospital stay was significantly shorter for the initial group than for the delayed group [10 (9-15) vs 17 (14-20), re​spectively; P = 0.010].

CONCLUSION 
Initial endoscopic CBD stone removal in patients with AC may be feasible when AC severity and the use of anti​throm​botic agents are carefully considered.
Key words: Acute cholangitis; Common bile duct stone; Feasibility; Initial endoscopic common bile stone re​moval; Endoscopic retrograde cholangiopan​creato​gra​phy
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INTRODUCTION

Acute cholangitis (AC) is an acute inflammatory condition caused by a rise in bile duct pressure and biliary infection secondary to biliary obstruction[1]. Clinical findings include fever, abdominal pain and jaundice (Charcot’s triad). Patients with severe AC present with septic shock and altered consciousness in addition to the classical signs of Charcot’s triad (Reynolds’ pentad).

First published in 2007, the Tokyo Guidelines for the management of AC (TG07)[2] were modified in 2013 to the updated version (TG13)[1]. The basic treatment for AC is conservative medical therapy with antimicrobial agents and biliary tract drainage.

According to the TG07, an additional endoscopic sphincterotomy (EST) is not necessary during initial biliary drainage. However, in the TG13, based on the clinical condition of the patient, initial common bile duct (CBD) stone removal with an additional EST may be performed. Furthermore, no consensus exists for when CBD stones should be removed in patients with AC. The aim of this study was to evaluate the feasibility of initial endoscopic CBD stone removal in patients with AC.

MATERIALS AND METHODS
This retrospective study was conducted at Showa University Hospital and was approved by the Medical Ethics Committee of our institution. The study was registered at the University Hospital Medical Infor​mation Network (UMIN) Clinical Trials Registry (registry number: 000020770). Informed written consent was obtained from each patient prior to the procedure.

Patients

Seven hundred thirty-seven patients underwent an endoscopic retrograde cholangiopancreatography (ERCP)-related procedure at our institution between April 2013 and December 2014. Among them, 164 patients underwent an emergency ERCP procedure. Following the exclusion of acute biliary pancreatitis (n = 13), altered gastrointestinal anatomy (n = 9), and other entities (n = 111), we analyzed the remaining 31 AC patients with CBD stones who underwent endoscopic biliary drainage (EBD) for naïve papilla within 48 h after AC onset.

We retrospectively divided the participants into two groups: 19 patients who underwent initial endoscopic CBD stone removal (initial group) and 12 patients who underwent delayed endoscopic CBD stone removal (delayed group) (Figure 1).

The delayed group was defined as patients who received EBD without CBD stone removal at first ERCP and underwent endoscopic CBD stone removal later.

Devices

ERCP was performed using a duodenoscope (JF-260V; Olympus Medical Systems Corp., Tokyo, Japan). The following devices were employed during the procedure: A sphincterotome with a tip length of 7 mm and a cutting wire length of 20 mm (Autotome RX44; Boston Scientific, Natick, MA, United States), a 0.035-inch guidewire (Jagwire; Boston Scientific), a balloon catheter for CBD stone removal (Multi-3V Plus; Olympus Medical Systems Corp., Tokyo, Japan), a biliary dilation balloon catheter designed to produce three distinct diameters at three separate pressures (CRETM wire-guided biliary dilation balloon catheter; Boston Scientific), and a 5-Fr pigtail nasobiliary catheter (Create Medic Co. LTD., Tokyo, Japan) or a 7-Fr 10-cm Double Pigtail Stent delivery system Through Pass (Gadelius Medical K.K., Tokyo, Japan) as a drainage catheter and stent.

Endoscopic CBD stone removal

All ERCP procedures were performed by expert endo​scopists. All patients provided written consent to undergo ERCP and were informed of the risks and benefits of the procedure. The patients who exhibited no evidence of altered consciousness or septic shock received ERCP under sedation with benzodiazepines or pentazocine as analgesics. Wire-guided cannulation for selective bile duct cannulation and EST with a small or medium-sized incision of the papilla of Vater were primarily performed to remove the CBD stone. An Erbotom ICC200 (ERBE Elektromedizin GmbH, Tubingen, Germany) was used for the EST using the Endocut mode. The effect 3 current was set at an output limit of 120 W and the forced coagulation current was set at an output limit of 30 W. Patients with large CBD stones (i.e., diameter of 13 mm or more) received endoscopic papillary large balloon dilation (EPLBD) with EST. A balloon catheter was used to remove the CBD stone. All patients received intravenous infusions of a protease inhibitor (gabexate mesilate - 600 mg or nafamostat mesilate - 60 mg) for approximately 12 h (beginning immediately after the ERCP procedures). All patients were administered antibiotics before the ERCP procedure, and antimicrobial therapy was continued until the cholangitis symptoms improved. The off-period for antithrombotic agents was based on the Japanese guidelines for gastroenterological endoscopy in patients undergoing antithrombotic treatment[3]. Based on the judgment of the endoscopist, either a 5-Fr drainage catheter or a 7-Fr 10-cm double pigtail stent was inserted for EBD.

Outcome measures

The primary outcome of this study was the success rate of initial endoscopic CBD stone removal in patients with AC. The secondary outcomes were the number of ERCP procedures, the incidence of adverse events, the duration of antibiotic administration, the length of hospital stay and hospital costs.

Post-ERCP pancreatitis was defined as the presence of abdominal pain lasting for more than 24 h after ERCP with serum amylase levels 3 times the upper limit of normal or higher and graded by CT when necessary[4]. Bleeding complications were classified as follows: Mild, with hemoglobin drop < 3 g without a need for transfusion; moderate, with transfusion (4 units or less) with no angiographic intervention or surgery; and severe, with transfusion (5 units or more) or additional intervention[4].

Statistical analysis

Continuous variables are expressed as the median with interquartile range (IQR). Statistical analyses were performed using JMP version 12 (SAS Institute Inc., Cary, NC, United States). Data were analyzed using the Mann-Whitney U and 2 tests. Differences of P < 0.05 were considered significant.

RESULTS

Patient characteristics

Patient characteristics are presented in Table 1. No significant differences between the groups were ob​served regarding age, sex, AC severity, CBD dia​meter, number of CBD stones, diameter of CBD stones, periampullary diverticulum, period until EBD, blood CRP level before EBD or positive blood cultures. The use of antithrombotic agents before EBD was less frequent in the initial group than in the delayed group (11% vs 58%, respectively; P = 0.004).

Success rate of endoscopic CBD stone removal

There was no significant difference between the groups regarding procedures involving the ampulla, such as EST or EPLBD, to remove CBD stones. All patients underwent successful endoscopic CBD stone removal using a balloon catheter (Table 2).

Number of ERCP procedures

The number of the ERCP procedures performed was significantly lower in the initial group than in the delayed group [1 (1-1) vs 2 (2-2) for the initial and delayed groups, respectively; P < 0.001] (Table 2).

Adverse events

Adverse events did not differ significantly between the two groups. Post-ERCP pancreatitis or perforation did not occur in either group. Mild bleeding 4 d after ERCP occurred in 1 patient in the delayed group (Table 2).

Antibiotic administration

The duration of antibiotic administration did not differ significantly between the groups [7 (5-8) d vs 6 (5-7) d for the initial and delayed groups, respectively, P = 0.059] (Table 2).

Hospital stay

The length of hospital stay was significantly shorter for the initial group than that for the delayed group [10 (9-15) d vs 17 (14-20) d for the initial and delayed groups, respectively; P = 0.010] (Table 2).

Hospital costs

There was no significant difference in hospital cost between the groups [$726 (579-1028) vs $988 (868-1033) for the initial and delayed groups, respec​tively, P = 0.224] (Table 2).

DISCUSSION

This study suggested that emergency initial endoscopic CBD stone removal in patients with AC may be feasible when AC severity and the use of antithrombotic agents are carefully considered.

In 2013, the TG07 was modified to the updated version, TG13[1]. AC results from causes such as CBD stones, benign biliary tract strictures, biliary anasto​motic strictures and malignant biliary tract strictures. Though a CBD stone is the most frequent etiology of AC, the incidences of AC due to malignant biliary tract stricture and sclerosing cholangitis have been increasing recently[5,6].

The major changes reflected in the TG13 were a rearrangement of the diagnostic items and the exclu​sion of abdominal pain from the diagnostic list. Cho​langitis severity was categorized as grade I (mild), grade II (moderate) and grade III (severe). Kiriyama et al[7] investigated the accuracy of the TG13. The sensitivity for AC severity is 91.8%, and the specificity for AC is 77.7%.

According to the TG13, appropriate treatment dur​ing the acute phase of AC is important because the mortality associated with AC is 2.7%-10%. Among 60842 AC cases extracted from the Japanese admini​strative database according to the Diagnosis Procedure Combination system of Japan, the mortality was 2.7%[8]. The primary cause of death among patients with AC is multiple organ failure associated with irr​eversible shock[9].

The TG13 further recommends treatment based on AC severity. The initial treatment, which includes a full dose of antimicrobial agents, is provided for all patients with AC. For non-responders with mild and moderate AC, biliary drainage should be performed immediately. For patients with severe AC, appropriate organ support is required, and biliary drainage should be performed after hemodynamic stabilization has been achieved[10]. Biliary drainage includes percutaneous transhepatic biliary drainage, surgical biliary drainage, EBD and endoscopic ultrasonography-guided biliary drainage. EBD is recommended as the first choice because it is considered a minimally invasive biliary drainage technique[11-13].

There are several differences in EST between the TG07 and TG13. In the TG07, an additional EST is not necessary because EST is associated with serious com​plications, such as hemorrhage. AC alone is a risk factor for post-EST hemorrhage[14]. In particular, EST should be avoided in patients with severe AC because they often have blood-coagulation disorders. According to the TG13, EST may be indicated for the initial endoscopic CBD stone removal in patients with AC[1]. These recommendations suggest that the choice of performing an additional EST should be based on the patient’s clinical condition[15].

Recently, studies evaluating initial endoscopic CBD stone removal in patients with AC have emerged in the literature. Eto et al[16] reported that the improvement rate of cholangitis was 90% and that the rate of complications was 10% (post-ERCP pancreatitis, hemorrhage, cholecystitis, or pneumonia). Notably, hemorrhage occurred in 2% of patients[16].

At our institution, patients with moderate and severe AC undergo emergency EBD. We also perform emergency EBD in patients with mild AC and high fever (> 38 ℃) or severe abdominal pain. When AC patients with CBD stones are administered antithrombotic agents, we consider the off-period of these drugs and perform additional EST according to the Japanese guidelines for gastroenterological endoscopy in pati​ents undergoing antithrombotic treatment[3]. In this guideline, EST is classified in the high bleeding risk group. We have performed additional EST and CBD stone removal in patients with mild and moderate AC. Based on the guideline, we do not perform addi​tional EST for the following patients: Those taking antithro​mbotic agents that require an off-period of more than 5-7 d; those taking more than 2 types of anti​thro​mbotic agents; and those with evidence of septic shock. Therefore, these patients received only EBD. In this study, the use of antithrombotic agents before EBD was less frequent in the initial group than in the delayed group (P = 0.004). Hemorrhage occurred in 1 patient from the delayed group, an older adult with underlying disease who was taking more than 2 types of antithrombotic agents. After the EBD and antithrombotic agent off-period, the patient underwent successful delayed CBD stone removal with EST. However, this patient developed a mild hemorrhage 4 d after the procedure.

In this study, emergency initial endoscopic CBD stone removal was feasible for patients with mild or moderate AC when the guidelines in the TG13 and the recommendations for the use of antithrombotic agents were strictly followed. The number of ERCP procedures was significantly less in the initial group than in the delayed group (P < 0.001) because the delayed group underwent ERCP for CBD stone removal after the severe AC had subsided or during the antithrombotic agent off-period. The length of hospital stay was significantly shorter for the initial group than for the delayed group (P = 0.010) with no significant differences regarding the number of adverse events observed between the two groups. Thus, initial endoscopic CBD stone removal in patients with AC may reduce the treatment-associated patient burden.

The limitations of this study are the single-center focus, the retrospective design and the small number of patients. Additional multicenter, randomized con​trolled trials are necessary to confirm the feasibility of emergency initial endoscopic CBD stone removal in patients with AC.

Emergency initial endoscopic CBD stone removal in patients with AC may be feasible when AC severity and the use of antithrombotic agents are carefully considered.

COMMENTS

Background

Initial endoscopic common bile duct (CBD) stone removal in patients with acute cholangitis (AC) may reduce the number of endoscopic retrograde cholangiopancreatography (ERCP) procedures performed and the length of hospital stay. However, there is no consensus on when CBD stones should be removed in patients with AC. The aim of this study was to investigate the feasibility of initial endoscopic CBD stone removal in patients with AC.

Research frontiers

The current standard for treating AC patients with CBD stones is a conservative medical approach with antimicrobial agents and biliary drainage. However, few studies have evaluated the timing of CBD stone removal in patients with AC.

Innovations and breakthroughs

The authors compared the clinical outcomes among patients with AC who underwent either initial endoscopic CBD stone removal or delayed endoscopic CBD stone removal. The number of ERCP procedures and the length of hospital stay were significantly reduced in the initial group compared to that in the delayed group.　
Applications

Emergency initial endoscopic CBD stone removal in patients with AC may reduce subsequent patient burden associated with the treatment. However, multicenter, randomized, controlled trials are needed to confirm these findings.

Terminology

Endoscopic CBD stone removal is a stone removal method that utilizes the ERCP-related procedure with a duodenoscope.
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Figure 1  Flow diagram of patient selection process. ERCP: Endoscopic retrograde cholangiopancreatography; EBD: Endoscopic biliary drainage; AC: Acute cholangitis; CBD: Common bile duct.
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Table 1  Patient characteristics  n (%)


�
Initial group (n = 19)


�
Delayed group (n = 12)


�
P value


�
�
  Age, median (IQR), yr 


�
71 (62-80)


�
80 (74-84)


�
0.0641


�
�
  Sex, male/female, n


�
11/8


�
6/6


�
0.6672


�
�
  AC severity3, mild/moderate/severe, n


�
11/8/0


�
5/4/3


�
0.0722


�
�
  CBD diameter, median (IQR), mm


�
9 (8-10)


�
11 (8-13)


�
0.1691


�
�
  Number of CBD stones, single/multiple, n


�
9/10


�
6/6


�
0.8862


�
�
  Diameter of CBD stone, < 10 mm/≥ 10 mm, n


�
15/4


�
9/3


�
0.7982


�
�
  Periampullary diverticulum


�
9 (47)


�
4 (33)


�
0.4412


�
�
  Use of antithrombotic agents before EBD


�
2 (11)


�
7 (58)


�
0.0042


�
�
  Period until EBD from AC onset, < 24 h/24-48 h, n


�
11/8


�
8/4


�
0.6482


�
�
  Blood CRP level before EBD, median (IQR), mg/dL


�
3.9 (1.4-6.7)


�
5 (1.6-12.2)


�
0.4291


�
�
  Positive blood culture, n/total


�
6/14 (43)


�
5/7 (71)


�
0.2172


�
�
1Mann-Whitney U test; 22 test; 3Tokyo Guidelines for the management of acute cholangitis (TG13). IQR: Interquartile range; AC: Acute cholangitis; CBD: Common bile duct; EBD: Endoscopic biliary drainage; CRP: C-reactive protein.





Table 2  Clinical outcomes   n (%)


�
Initial group (n = 19)


�
Delayed group (n = 12)


�
P value


�
�
  Procedures for ampulla, EST/EPLBD with EST, n 


�
18/1


�
10/2


�
    0.2961


�
�
  Use of balloon catheter for stone removal


�
19 (100)


�
12 (100)


�
�
�
  Successful CBD stone removal


�
19 (100)


�
12 (100)


�
�
�
  Number of ERCP procedures, median (IQR)


�
1 (1-1)


�
2 (2-2)


�
< 0.0012


�
�
  Adverse events, pancreatitis/bleeding/perforation, n 


�
0/0/0


�
0/1/0


�
   0.2011


�
�
  Duration of antibiotic administration, median (IQR), d


�
7 (5-8)


�
6 (5-7)


�
   0.0592


�
�
  Hospital stay, median (IQR), d


�
10 (9-15)


�
17 (14-20)


�
   0.0102


�
�
  Hospital costs, median (IQR), $


�
726 (579-1028)


�
988 (868-1033)


�
   0.2242


�
�
12 test; 2Mann-Whitney U test. EST: Endoscopic sphincterotomy; EPLBD: Endoscopic papillary large balloon dilation; CBD: Common bile duct; ERCP: Endoscopic retrograde cholangiopancreatography; IQR: Interquartile range.
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