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Abstract
AIM: To evaluate the effectiveness of a short-type single balloon enteroscope (SBE) for endoscopic retrograde cholangiopancreatography (ERCP) in patients with a reconstructed intestine.

METHODS: Short-type SBE was developed to perform ERCP in postoperative patients with a reconstructed intestine. Short-type SBE is a direct-viewing endoscope with the following specifications: working length, 1520 mm; total length, 1840 mm; channel diameter, 3.2 mm. In addition, short-type SBE has a water-jet channel. The study group comprised 22 patients who underwent 31 sessions of short-type SBE-assisted ERCP from June 2011 through May 2012. Reconstruction was performed by Billroth-II (B-II) gastrectomy in 6 patients (8 sessions), Roux-en-Y (R-Y) gastrectomy in 14 (21), and R-Y hepaticojejunostomy in 2 (2). We retrospectively studied the rate of reaching the blind end (papilla of Vater or choledochojejunal anastomosis), mean time required to reach the blind end, diagnostic success rate (defined as the rate of successfully imaging the bile and pancreatic ducts), therapeutic success rate (defined as the rate of successfully completing endoscopic treatment), mean procedure time, and complications. 

RESULTS: Among the 31 sessions of ERCP, the rate of reaching the blind end was 88% in B-II gastrectomy, 91% in R-Y gastrectomy, and 100% in R-Y hepaticojejunostomy. The mean time required to reach the papilla was 18.3 min in B-II gastrectomy, 21.1 min in R-Y gastrectomy, and 32.5 min in R-Y hepaticojejunostomy. The diagnostic success rates in all patients and those with an intact papilla were respectively 86% and 86% in B-II gastrectomy, 90% and 87% in R-Y gastrectomy, and 100% in R-Y hepaticojejunostomy. The therapeutic success rates in all patients and those with an intact papilla were respectively 100% and 100% in B-II gastrectomy, 94% and 92% in R-Y gastrectomy, and 100% in R-Y hepaticojejunostomy. Because the channel diameter was 3.2 mm, stone extraction could be performed with a wire-guided basket in 12 sessions, and wire-guided intraductal ultrasonography could be performed in 8 sessions. As for complications, hyperamylasemia (defined as a rise in serum amylase levels to more than 3 times the upper limit of normal) occurred in 1 patient (1/7) with a B-II gastrectomy and 4 (4/19) with an R-Y gastrectomy. After ERCP in patients with an R-Y gastrectomy, 2 (2/19) had pancreatitis, 1 (1/21) had gastrointestinal perforation, and 1 (1/19) had papillary bleeding. Pancreatitis and bleeding were both mild. Gastrointestinal perforation improved after conservative treatment.

CONCLUSION: Short-type SBE is effective for ERCP in patients with a reconstructed intestine and allows most conventional ERCP devices to be used. 

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Endoscopic retrograde cholangiopancreatography (ERCP) is often difficult to perform in postoperative patients with a reconstructed intestine because of altered anatomical features. However, the advent of balloon enteroscopy has improved the outcomes of ERCP in patients with a reconstructed intestine, and many recent studies have found this procedure to be useful[1-20]. During ERCP, several problems remain to be solved. For example, these scopes do not have a lifting device, and the narrow channel diameter precludes the use of wire-guided devices. Moreover, the development of special devices is required because a single balloon enteroscope (SBE) has a long working length. Therefore, the development of a balloon endoscope with a short working length and a large working channel has been eagerly awaited[9]. The development of short-type double balloon enteroscopes (DBEs) (models EC-450B15 and EI-530B, Fujifilm, Osaka, Japan) allowed many ERCP devices to be used. However, because the channel diameter of most conventional balloon enteroscopes is 2.8 mm, wire-guided devices cannot be used. We describe our experience with 22 postoperative patients with a reconstructed intestine who underwent ERCP (31 sessions) with the use of a short-type SBE that was specifically developed for ERCP (model SIF-Y0004; Olympus Medical Systems, Tokyo, Japan). To our knowledge, this is the first report to describe ERCP performed with this SBE.

MATERIALS AND METHODS
Patients
From June 2011 through May 2012, 37 sessions of short-type SBE-assisted ERCP were performed in 28 postoperative patients who had a reconstructed intestine in our hospital. Six patients were excluded from the study because passage of the scope to the blind end (papilla of Vater or choledochojejunal anastomosis) was precluded by proximal narrowing or occlusion of the intestine caused by tumor invasion. The remaining 22 patients (31 sessions) were studied. Reconstruction was performed by Billroth II (B-II) gastrectomy in 6 patients (8 sessions), Roux-en-Y (R-Y) gastrectomy in 14 (21 sessions), and R-Y hepaticojejunostomy in 2 (2 sessions). B-II gastrectomy was performed only in patients with a long afferent loop or Braun’s anastomosis in whom a direct-viewing multipurpose endoscope could not reach the blind end. Table 1 shows the detailed demographic characteristics of the patients. 

Endoscope and ERCP Instruments
SIF-Y0004 is a direct-viewing endoscope with the following specifications: angle of view, 120°; bending section, up 180°, down 180°, right 160°, and left 160°; working length, 1520 mm; total length, 1840 mm; outer diameter of distal end, 9.2 mm; outer diameter of insertion end, 9.2 mm; and working channel diameter, 3.2 mm. SIF-Y0004 has a water-jet channel. 
A sliding tube with a working length of 880 mm was used. The specifications of SIF-Y0004 are compared with those of a conventional SBE (SIF-Q260, Olympus Medical Systems, Tokyo, Japan) in Table 2 and Figure 1. 
For biliary cannulation and the injection of contrast media, a conventional ERCP catheter (PR-4Q-1, Olympus Medical Systems, Tokyo, Japan) and a bending cannula (PR-233Q, Olympus Medical Systems) were used. If cannulation was difficult to perform with a catheter alone, a 0.035-inch guide wire (RF-GA35403, Radifocus®, Terumo Corporation, Tokyo, Japan) was used. For stent placement and insertion of guide-wire instruments, a 0.035-inch JagwireTM (Boston Scientific, Natick, MA, United States) and a 0.025-inch disposable VisiglideTM guide wire (G-240-2545A, Olympus Medical Systems, Japan) were mainly used. 
Endoscopic papillary dilation was done using a Quantum TTC® Biliary Balloon Dilator (QBD-8X3, Cook Medical, Bloomington, IN, United States) to perform endoscopic papillary balloon dilatation and a CRETM Balloon Dilation Catheter (Boston Scientific), measuring 10 to 15 mm, to perform endoscopic papillary large balloon dilation. Lithotripsy was performed with the following retrieval baskets: models FG-V435P (Flower Basket V®, Olympus Medical Systems), FG-V436P (Tetra Catch V®, Olympus Medical Systems), and EBL-15-200 (Escort II Extraction Balloon, Cook Medical). 
Intraductal ultrasonography was carried out with a miniature ultrasound probe (UM-G20-29R, Olympus Medical Systems), inserted using a guide wire. As for stents, a 7-French pigtail plastic stent (PBD-203 series, Olympus Medical Systems) and metallic WallFlexTM Biliary RX Fully Covered and RX Partially Covered Stents Systems (Boston Scientific) were used. 

Methods
Many studies have reported that balloon enteroscopy-assisted ERCP is therapeutically useful, but a system for this procedure is not commercially available. We explained to patients that treatment outcomes and the incidence of complications have not been reported, and received written informed consent from all patients. Patients were sedated with pethidine (50 mg) and midazolam (3 to 10 mg), and vital signs were intermittently monitored during all procedures. Propofol was used if necessary. The same operator performed all examinations from the time of endoscope insertion to treatment. The endoscope was inserted with the patient in the prone position, and abdominal compression was applied manually if a scope was technically difficult to insert deeply. Butylscopolamine (20 to 40 mg) or glucagon (1 to 2 mg) was administered as an antispasmodic. Examinations were conducted by 3 well-experienced endoscopists (with experience in > 1200 sessions of ERCP). After ERCP, all patients received nafamostat mesilate (10 mg) to prevent pancreatitis, with the exception of those in whom the drug was contraindicated because of allergies or other reasons. 
We retrospectively studied the rate of reaching the blind end, time required to reach the papilla, diagnostic success rate, therapeutic success rate, procedure time, and complications according to the reconstruction method. The diagnostic success rate was defined as the rate of successfully imaging the bile and pancreatic ducts. The therapeutic success rate was defined as the rate of successfully completing endoscopic treatment. The procedure time was defined as the interval from the start of cannulation to removal of the endoscope. Pancreatitis and bleeding occurring after ERCP were evaluated according to the 1991 Consensus Guidelines (Cotton Classification)[21]. Hyperamylasemia was defined as a rise in serum amylase levels to more than 3 times the upper limit of normal. In our hospital, we routinely measure serum amylase 3 h after the completion of ERCP, as well as the next morning. In patients in whom the blind end was not reached, SBE-assisted ERCP was not attempted a second time, except if the patient strongly requested to undergo the procedure again. If SBE-assisted ERCP was unsuccessful, open surgery or percutaneous cholangioscopy was performed. 

RESULTS
Rate of reaching the blind end (papilla of Vater or choledochojejunal anastomosis)
 The rate of reaching the blind end was 88% (7/8) in patients with a B-II gastrectomy, 91% (19/21) in those with a R-Y gastrectomy, and 100% (2/2) in those with a R-Y hepaticojejunostomy (Table 3). 

Mean time required to reach the blind end
The mean time required to reach the blind end was 18.3 min (range, 5 to 37) in B-II gastrectomy, 21.1 min (range, 10 to 37) in R-Y gastrectomy, and 32.5 min (range, 32 to 33) in R-Y hepaticojejunostomy (Table 3). 

Diagnostic success rates
The diagnostic success rate was 86% (6/7) in B-II gastrectomy, 90% (17/19) in R-Y gastrectomy, and 100% (2/2) in R-Y hepaticojejunostomy. Seven (100%) of the 7 patients with a B-II gastrectomy and 15 (80%) of the 19 patients with an R-Y gastrectomy had an intact papilla. The diagnostic success rate among patients with an intact papilla was 86% (6/7) in B-II gastrectomy and 87% (13/15) in R-Y gastrectomy (Table 3). 

Therapeutic success rate
The therapeutic success rate was 100% (5/5) in B-II gastrectomy, 94% (15/16) in R-Y gastrectomy, and 100% (2/2) in R-Y hepaticojejunostomy. Among patients with an intact papilla, the therapeutic success rate was 100% (5/5) in B-II gastrectomy and 92% (11/12) in R-Y gastrectomy (Table 3). 

Treatment procedures 
The channel diameter of 3.2 mm allowed 12 sessions of stone extraction with a wire-guided basket, and 8 sessions of wire-guided intraductal ultrasonography to be performed (Figures 2, 3). Residual stones could thus be confirmed, and biliary strictures evaluated. All treatment procedures are summarized in Table 4. 

 Mean procedure time
The mean procedure time was 35.4 min (range, 7 to 65) in B-II gastrectomy, 43.3 minutes (range, 12 to 125) in R-Y gastrectomy, and 29.5 min (range, 26 to 33) in R-Y hepaticojejunostomy (Table 3). 

Complications
As for complications, hyperamylasemia occurred in 14.3% (1/7) of patients with a B-II gastrectomy, 21.1% (4/19) of those with an R-Y gastrectomy, 19.2% (5/26) of all patients, and 18.2% (4/22) of patients with an intact papilla. Pancreatitis developed after ERCP in 10.5% (2/19) of patients with an R-Y gastrectomy, 7.7% (2/26) of all patients, and 9.1% (2/22) of patients with an intact papilla. Gastrointestinal perforation occurred in 4.8% (1/21) of patients with an R-Y gastrectomy. Papillary bleeding occurred in 5.3% (1/19) of patients with an R-Y gastrectomy. Pancreatitis and bleeding were both mild. Gastrointestinal perforation improved after conservative treatment (Table 5).

DISCUSSION  
When performing ERCP in postoperative patients with a reconstructed intestine, whether the scope can reach the papilla or choledochojejunal anastomosis is an important concern. However, recent studies have reported that the blind end is reached in more than about 80% of patients[3-5,9-15,17]. After reaching the blind end, imaging and treatment of the papilla or biliary anastomosis become the most important issues. In particular, the outcomes of ERCP in patients with an intact papilla differ substantially among hospitals and remain far from satisfactory. Shimatani et al[12] reported that the diagnostic success rate of DBE-assisted ERCP exceeded 90% in patients with an intact papilla, as compared with 25% to 80% in general [8,9,11]. In several small studies, the diagnostic success rate of SBE-assisted ERCP in patients with an intact papilla ranged from 25% to 80%[1,4,5]. In our study, the diagnostic success rate was 86%, indicating relatively good results. As for the relative advantages and disadvantages of SBE and DBE, May et al[22] reported that setting up a DBE system requires 15.2 min, whereas Kawamura et al[23] showed that an SBE system could be set up within 5 min because it is simpler. Because a DBE system requires two balloons, the technique is complex, and the balloon at the distal end may interfere with passage of the scope through the intestine. However, one study reported that a DBE is easier to pass through an intestine with sharp angles than an SBE[24]. 
Although several studies have compared SBE-assisted ERCP with DBE-assisted ERCP and such a comparison would be challenging, the clinical usefulness of these procedures has been reported to be similar[1,11,18-20]. 
SIF-Q260, a conventional SBE, has a working length of 2000 mm and a channel diameter of 2.8 mm. Therefore, most conventional ERCP devices cannot be used, and the types of devices able to be used are limited. A short-type DBE has a working length of 1520 mm and a channel diameter of 2.8 mm, making passage of devices through the forceps channel difficult. Itoi et al[3] replaced an SBE with a conventional forward-viewing endoscope after reaching the papilla. We have used this technique in several patients in our hospital. However, even if the papilla is reached, some patients have severe bowel adhesion associated with complex loops that are difficult to resolve. Replacement of the scope is therefore not necessarily successful. 
In this study, we used SIF-Y0004, a new enteroscope that was developed to perform ERCP in postoperative patients with a reconstructed intestine. This enteroscope has a working length of 1520 mm and a channel diameter of 3.2 mm, allowing most conventional ERCP devices to be employed. In our hospital, the use of SIF-Y0004 permitted the delivery of 8.5-French or smaller devices. SIF-Y0004 also allowed the use of wire-guided devices that could not be passed through enteroscopes with a 2.8 mm channel diameter, as well as the insertion of a 7-French stent after the placement of two guide wires. Because SIF-Y0004 has a shorter effective length than a conventional SBE, a decreased rate of reaching the blind end was an important concern. However, the rate of reaching the blind end in our study was 90%, which was similar to that of ERCP performed with SIF-Q260 in our hospital (89%). 
As for treatment, SIF-Y0004 permitted the use of devices that could not be used with SIF-Q260. As compared with a short-type DBE, more devices and diagnostic instruments can be used with SIF-Y0004. Because conventional models have a channel diameter of 2.8 mm, ERCP for stone extraction requires free-hand cannulation and the use of a 4-wire retrieval basket. However, SIF-Y0004 allowed wire-guided devices to be used for stone extraction, successfully accomplished in 12 patients in our study. In addition, this new SBE allowed wire-guided intraductal ultrasonography to be easily performed to confirm residual stones. 
The incidence of complications after ERCP in patients with a reconstructed intestine has been reported to be 0% to 11% for perforation, 0% to 20% for pancreatitis, and 0% to 32% for bleeding and differed considerably among hospitals[1-5,8,9,12-16]. Because many patients who underwent ERCP in our hospital had undergone gastrectomy and had an intact papilla, cannulation was expected to be difficult, potentially leading to a high incidence of pancreatitis. However, the incidence of pancreatitis in this study was 7.7%, which is not particularly higher as compared with previous reports. Because our study group was small, further studies of larger numbers of patients are required. 
The patient with gastrointestinal perforation had duodenal ulcer postoperatively and had undergone abdominal surgery a total of 3 times. The initial procedure was Roux-en-Y reconstruction after distal gastrectomy, and a duodenum-transverse colon fistula developed. Subsequently, abdominal surgery was performed twice to repair the fistula site. Marked adhesion was found in the horizontal portion of the duodenum. Although a defect apparently caused by a stone in the bile duct was found on endoscopic retrograde cholangiography, the scope was retracted during the examination and did not reach the blind end. The scope was inserted several times, but the results were the same. Lithotripsy was therefore not performed, and the examination was terminated. After endoscopy, the patient had abdominal pain and increased amylase levels. Post-ERCP pancreatitis was suspected. Enhanced computed tomography showed a small amount of free air around the horizontal portion of the duodenum, and perforation was diagnosed. There were no symptoms of peritoneal irritation. Computed tomography performed 5 d after surgery showed disappearance of the free air. As for the common bile duct stones, there was no dilation of the bile duct, and a percutaneous approach was precluded.  We therefore recommended open surgery. However, ERCP with SIF-Y0004 was repeated after 10 d at the strong request of the patient. Lithotripsy was successfully performed without perforation. 
In the patient with papillary bleeding, melena occurred 12 h after endoscopic papillary large balloon dilatation. The hemoglobin level decreased by 2 g/dL. Bleeding from the papilla was suspected, and endoscopic examination with SIF-Y0004 showed blood clots at and around the papilla. There was no active bleeding from the papilla. The examination was completed, without any treatment. Subsequently, there was no melena or progression of anemia. Hemostasis was achieved spontaneously, with no need for blood transfusion. 
  The present study was small. SIF-Y0004 has a channel diameter of 3.2 mm, currently the largest available among balloon endoscopes, and a short working length. The water-jet channel of this model helps to maintain a field of view during scope insertion and treatment. It will be particularly useful in the presence of bleeding.
Further studies in larger numbers of patients are needed to confirm our results. However, in postoperative patients with a reconstructed intestine who underwent ERCP, the rate of the reaching the blind end with SIF-Y0004 was similar to that with SIF-Q260. This new model SBE permitted the use of most ERCP devices. Our results suggest that SIF-Y0004 enables high-quality diagnosis and treatment to be provided reliably. 
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COMMENTS
Background
Endoscopic retrograde cholangiopancreatography (ERCP)　with duodenal scope or conventional forward viewing endoscope for reconstructed intestine (Billroth-II reconstruction, Roux-en-Y reconstruction) has often been described as unsatisfactory because of altered anatomical features. Balloon enteroscope has improved the outcomes of ERCP in patients with a reconstructed intestine.

Research frontiers
Balloon enteroscopy has improved the outcomes of ERCP in patients with a reconstructed intestine. These patients may avoid the need for surgical treatment in case of biliopancreatic problems. 

Innovations and breakthroughs
Balloon-enteroscope assisted-ERCP is an important endoscopic breakthrough for the therapeutic management of the conventionally inaccessible biliopancreatic ducts. But several problems remain to be solved. For example, wire-guided devices cannot be used because these scopes have a narrow channel diameter, 2.8 mm. In this study, we used a newly designed short-type single balloon enteroscope (SBE) that was developed to perform ERCP in postoperative patients with a reconstructed intestine. This short-type SBE has a working length of 1520 mm, and a channel diameter of 3.2 mm, allowing most conventional ERCP devices to be employed. In all of balloon enteroscopes, these specifications is limited in this scope. As for treatment, this scope permitted the use of devices that could not be used with conventional SBE. As compared with a short-type DBE, more devices and diagnostic instruments can be used with this scope. Because conventional models have a channel diameter of 2.8 mm, ERCP for stone extraction requires free-hand cannulation. However, this scope allowed wire-guided devices to be used for stone extraction. In addition, this scope allowed wire-guided intraductal ultrasonography to be easily performed to confirm residual stones.

Applications 
This study suggests that short-type SBE enables high-quality diagnosis and treatment to be provided reliably.

Terminology
Billroth-II reconstruction is a surgical technique in gastrectomy. Roux-en-Y reconstruction of the small intestine is an often performed surgical technique in gastrointestinal surgery, hepatobiliary and pancreatic surgery. The location of the Vater’s papilla and choledochojejunal anastomosis of the most patients who are underwent these operation are differed from normal position that was accessible with conventional endoscope. 

Peer review
Authors investigated the efficacy of new short-type SBE for ERCP in patients with altered gastrointestinal anatomy, and concluded that short-type SBE is effective for ERCP in patients with a reconstructed intestine. This study clearly shows the efficacy of short-type SBE as a clinical trial.
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Figure 1B

Figure 1 Comparison of two types of single-balloon endoscopes. A: Comparison of working lengths of two types of single balloon endoscopes (SBEs). Left: SIF-Q260 (Working length 2000 mm), Right: SIF-Y0004 (Working length 1520 mm); B: Comparison of working channel diameters of two types of SBE. Left: SIF-Q260 (Working channel diameter 2.8 mm), Right: SIF-Y0004 (Working channel diameter 3.2 mm and water-jet channel).
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Figure 2D

Figure 2 Therapeutic intervention. A: Cholangiogram shows bile duct stone; B: Radiographic image shows papillary dilation using a large balloon catheter; C: Radiographic image shows wire-guided 4-wire retrieval basket; D: Radiographic image shows wire-guided intraductal ultrasonography.
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Figure 3B

Figure 3 Wire-guided divices. A: Wire-guided 4-wire retrieval basket was inserted; B:　Wire-guided intraductal ultrasonography was inserted.






















Table 1 Baseline characteristics of the patients
	
	Billroth-II 　gastrectomy
(No. of procedures = 8)

	Roux-en-Y gastrectomy 
(No. of procedures = 21)

	Roux-en-Y Hepatico-
jejunostomy 
(No. of procedures = 2)
	Total No. of SIF-Y0004-assisted ERCP 
(No. of procedures = 31)

	Age1, mean (range), yr 
	75.4 (62-82) 
	71.3 (50-85) 
	65 (65) 
	72.0 (50-85) 

	Sex2:　
male, No. (%)
   female, No. (%) 
	
5 (83)
1 (17) 
	
13 (93)
1 (7) 
	
2 (100)
0 (0) 
	
20 (91)
2 (9) 

	Reasons for surgery1, No. (%)
   Gastric ulcer
   Duodenum ulcer
   Carcinoma of the stomach
Carcinoma of the pancreas
	
2 (25)
2 (25)
4 (50)
0 (0)
	
0 (0)
2 (9.5)
19 (90.5)
0 (0)
	
0 (0) 
0 (0) 
0 (0) 
2 (100) 
	
2 (6.5)
4 (13)
23 (74)
2 (6.5)

	Reasons for ERCP1, No. (%)
   AOSC (due to CBD stone)
   Carcinoma of the pancreas
   Carcinoma of the gallbladder
   CBD stone
   IPMN
   IPNB suspected
   Metastasis of L/N in porta hepatis 
	
1 (12.5)
2 (25)
1 (12.5)
3 (37.5)
0 (0)
0 (0)
1 (12.5)

	
1 (5)
0 (0)
0 (0)
14 (66)
1 (5)
1 (5)
4 (19)

	
0 (0) 
0 (0) 
0 (0) 
2 (100) 
0 (0) 
0 (0) 
0 (0) 

	
2 (6.5)
2 (6.5)
1 (3.3)
19 (61)
1 (3.3)
1 (3.3)
5 (16)


1No. of procedures; 2No. of patients. AOSC: Acute obstructive suppurative cholangitis; CBD: Common bile duct; IPMN: Intraductal papillary mucinous neoplasm; IPNB: Intraductal papillary neoplasm of the bile duct; ERCP: Endoscopic retrograde cholangiopancreatography. 

















Table 2 Specifications of two types of single-balloon endoscopes
	
	SIF-Y0004 
	SIF-Q260 

	Direction of view 
	Forward viewing 
	Forward viewing 

	Angle of view 
	120° 
	140° 

	Outer diameter (mm)
　Distal end 
　Insertion end 
	
9.2
9.2 
	
9.2
9.2 

	Bending section
　　up/down
　　right/left 
	
180°/180°
160°/160° 
	
180°/180°
160°/160° 

	Working length (mm) 
	1520 
	2000

	Total length (mm) 
	1840 
	2345 

	Working channel diameter (mm) 
	3.2 
	2.8 

	Water-jet channel 
	yes 
	no













Table 3 Results
	
	Billroth-II 　gastrectomy
(n = 8)
	Roux-en-Y gastrectomy 
(n = 21)
	Roux-en-Y Hepatico-jejunostomy 
(n = 2)

	Total No. of SIF-Y0004-assisted ERCP 
(n = 31)

	Reaching the blind end  (no/N) (%)
	88
(7/8) 
	91
(19/21) 
	100
(2/2) 
	90
(28/31)

	Mean time (min) to reach the blind end (range) 
	18.3
(5-37) 
	21.1
(10-37) 
	32.5
(32-33) 
	21.2
(5-37) 

	Diagnostic success 
Total (%)

Intact papilla (%)
	
86
(6/7)
86
(6/7) 
	
90
(17/19)
87
(13/15) 
	
100
(2/2)
－ 

	
89
(25/28)
86
(19/22) 

	Therapeutic intervention required 
Total (%)

Intact papilla (%)
	

83
(5/6)
83
(5/6) 
	

94
(16/17)
92
(12/13) 
	

100
(2/2)
－ 

	

92
(23/25)
89
(17/19) 

	Therapeutic success 
Total (%)

Intact papilla (%)
	
100
(5/5)
100
(5/5) 
	
94
(15/16)
92
(11/12) 
	
100
(2/2)
－ 

	
96
(22/23)
94
(16/17) 

	Mean procedure  time (min) (range) 
	35.4
(7-65) 
	43.3
(12-125) 
	46.5
(26-41) 
	40.2
(7-125) 


ERCP: Endoscopic retrograde cholangiopancreatography.
Table 4 Treatment procedure 
	
	Billroth-II 
gastrectomy

	Roux-en-Y
gastrectomy

	Roux-en-Y Hepatico-
jejunostomy 
	Total No. of SIF-Y0004-assisted ERCP 

	EST 
	0
	3
	0
	3

	EPBD 
	2
	5
	0
	7

	EPLBD 
	1
	4
	1
	6

	EBD
　Plastic stent
　Metallic stent 
	
1
2 
	
3
2 
	
0
0 
	
4
4 

	Stone extraction
　Wire-guided basket
　Balloon catheter 
	
1
0 
	
9
1 
	
2
0
	
12
1 

	Wire-guided IDUS 
	1 
	7
	0
	8


EBD: Endoscopic biliary drainage; EPBD: Endoscopic papillary balloon dilation; EPLBD: Endoscopic papillary large balloon dilation; EST: Endoscopic sphincterotomy; IDUS: Intraductal ultrasonography; ERCP: Endoscopic retrograde cholangiopancreatography.








Table 5 Complications
	Complications
% (no/N) 
	Billroth-II 　gastrectomy
(n = 8)
	Roux-en-Y gastrectomy 
(n = 21)
	Roux-en-Y Hepatico-
jejunostomy 
(n = 2)

	Total No. of SIF-Y0004-assisted ERCP 
(n = 31)

	Hyperamylasemia1
Total (%)

Intact papilla (%)

	
14.3
(1/7)
14.3
(1/7)
	
21.1
(4/19)
20
(3/15)
	
－ 

－ 

	
19.2
(5/26)
18.2
(4/22) 

	Pancreatitis2 
Total (%)

Intact papilla (%)

	
0
(0/7)
0
(0/7)
	
10.5
(2/19)
13.3
(2/15)
	
－ 

－ 

	
7.7
(2/26)
9.1
(2/22) 

	Perforation of digestive tract(%)
	0
(0/8) 
	4.8
(1/21) 
	0
(0/2) 
	3.2
(1/31) 

	Bleeding　of  papilla2 (%)
	0
(0/8) 
	5.3
(1/19) 
	0
(0/2) 
	3.4
(1/29) 


1Hyperamylasemia: more than 3 times the upper limit of normal; 2According to Cotton’s criteria. ERCP: Endoscopic retrograde cholangiopancreatography.
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