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Sphincterotomy by triple lumen needle knife using guide wire in patients with Billroth II gastrectomy 
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Abstract

AIM: To investigate the usefulness of a guide wire and triple lumen needle knife for removing stones in Billroth II (B-II) gastrectomy patients.
METHODS: Endoscopic sphincterotomy (EST) in patients with B-II gastrectomy is challenging. We used a new guide wire technique involving sphincterotomy by triple lumen needle knife through forward-viewing endoscopy. This technique was performed in nine patients between August 2010 and June 2012. Sphincterotomy as described above was performed. Adequate sphincterotomy, successful stone removal and complications were investigated prospectively. 
RESULTS: Sphincterotomy by triple lumen needle knife using guide wire was successful in all nine patients. Sphincterotomy started towards the 4-5 o'clock direction and continued to the upper margin of the papillary roof. Complete stone removal in one session was achieved in all patients. There were no procedure related complications, such as bleeding, pancreatitis and perforation.
CONCLUSION: In patient with B-II gastrectomy, guide wire using sphincterotomy by triple lumen needle knife through forward-viewing endoscopy seems to be an effective and safe procedure for removal of common bile duct stones.
( 2013 Baishideng. All rights reserved.
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Core tip: Guide wire using sphincterotomy by triple lumen needle knife through forward-viewing endoscopy seems to be safe, easy, and effective for removing common bile duct stones in patients with B-II gastrectomy. 
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INTRODUCTION

Endoscopic sphincterotomy (EST) is essential for the endoscopic removal of common bile duct (CBD) stones. But EST is more difficult in an altered anatomy, such as Billroth II (B-II) gastrectomy, in which the major papillae are inverted[1]. To overcome this problem, several techniques and specialized accessories have been devised including Soehendra sphincterotome[2], Sohma sphincterotome[3], needle-knife sphincterotomy guided by a biliary endoprosthesis[4,5], S-shape shincterotome[6], and papillary balloon dilation[7,8]. These methods may be more difficult to control and frequently produce complications[5-7].

Large balloon papillary dilation after minor EST with newly developed papillotomes, such as rotatable papillotome[9] and scissors papillotome[10], has been reported for the removal of CBD stones in B-II gastrectomy. The triple lumen needle knife that is capable of accepting a guidewire in one channel while simultaneously injecting and/or cutting in the other lumens is used primarily for precut sphincterotomy or fistulotomy in difficult cases of deep cannulation of the bile duct. These characteristics allow the simultaneously maintenance of the guide wire in CBD and sphincterotomy without assistance of other accessories. Also, the guide wire positioned in the CBD can help to perform easy sphincteromy by triple lumen needle knife. 

Herein, we detail our technique and present experiences of guide wire sphincterotomy using a triple lumen needle knife through forward-viewing endoscopy in patients with B-II gastrectomy.
MATERIALS AND METHODS

Patients

From August 2010 to June 2012, endoscopic retrograde cholangiopancreatography (ERCP) for removal of CBD stones was performed on 469 patients. Of these patients, ERCP in patients with B-II gastrectomy (n = 20) was performed. Eleven patients who had previous EST procedure (n = 5), failure to reach major papilla (n = 4) and needle knife fistulotomy due to difficult cannulation (n = 2) were excluded. The remaining nine patients (6 men and 3 women; mean age 66.3 years) were enrolled. The same endoscopist performed all procedures. All patients provided written informed consent for their participation and the study was approved by the Institutional Review Board of Pusan National University Yansan Hospital.
Technique

All ERCP procedures were performed under conscious sedation and coverage using prophylactic antibiotics with a model GIF-H260 cap-attached forward-viewing endoscopy apparatus (Olympus Optical, Tokyo, Japan). A transparent cap (Distal Attachments D-201-11804; Olympus) was attached to the tip of the endoscope. Selective cannulation of the CBD was achieved using the cannulation catheter with a straight tip to facilitate cannulation of the CBD. A 0.025-inch guide wire (Jagwire; Boston Scientific, Natick, MA) was advanced through the catheter into the CBD. The catheter was then removed, and a triple lumen needle knife (MicroknifeTM XL; Boston Scientific) was introduced into the major papilla over the guide wire. The needle tip was then controlled with a length of 2-3 mm (Figure 1A), and sphincterotomy was performed along the guide wire as a guidance mark directed at 4-5 o’clock with sophisticated maneuver of needle knife and endoscopy (Figure 1B). The model PSD-30 electrosurgical unit (Olympus) was used at setting of blended one current with a power setting of 30 W/s for both the cutting and coagulation currents (cut: coagulation ratio of 3:1). During sphincterotomy, the pattern of cutting in current method closely resembles a method of scissors. Although the direction of needle tip was toward the 1-2 o’clock direction, sphincterotomy toward the 4-5 o’clock direction was possible because the guide wire acted as a guide when the needle knife approached the pathway of bile duct. At this time, the cap enabled us to perform the safe and effective sphincterotomy by keeping a visual field during sphincterotomy. After sphincterotomy to the upper margin of papillary roof (Figure 1C) using either a stone retrieval basket or balloon catheter was used to extract CBD stones (Figure 1D). In cases when EST was insufficient to extract the stone, papillary balloon dilation or mechanical lithotripsy was used in an attempt to removal the stone. To assess the efficacy and safety of this technique, we evaluated the sphincterotomy of the desired direction, use of balloon dilation or mechanicallithotripsy, successful stone removal and complications after ERCP.

RESULTS

ERCP with B-II gastrectomy was performed in 20 patients by the same endoscopist. Nine patients (6 men and 3 women) underwent EST using a guide wire and triple lumen needle knife sphicterotomy. The mean age of patients was 66.3 (range, 56 -85) years. The mean size and number of stones were 7.89 (range, 5-12) and 1.78 (range, 1-4) mm, respectively (Table 1).

Sphincterotomy in the 4-5 o’clock direction and to the upper margin of papillary roof were successful in all nine patients (100%). Complete endoscopic stones removal was achieved in a single session in all patients. Papillary balloon dilatation performed in only one patient due to large CBD stones (12 mm diameter) and stenosis in distal CBD. No mechanical lithotripsy was performed in any patient (Table 1). Serum amylase and lipase were measured before and after the procedure (4 and 24 h, respectively). Complete blood count and a liver function test were performed the morning after the procedure. There were no complications, such as bleeding, pancreatitis and perforation. 

DISCUSSION

Diagnostic and therapeutic ERCP in patients with a B-II gastrectomy can be hindered by difficulties in the identification and intubation of the afferent loop, negotiation of abrupt turns in the afferent loop, cannulation and adequate sphincterotomy of papilla due to inverted position[11-14]. Especially, the standard pull-type sphincterotome cannot cut toward the 6 o’clock position[15,16]. To overcome this problem, several devices and techniques have been developed using the push-type papillotome, such as the Sohma[3] and Soehendra sphincterotomes[2]. These refinements allow a proper orientation of the wire for the CBD and needle knife with guided techniques using a nasobiliary drain[17], cannula or endoprosthesis[5]. However, effective push-type sphincteromes or needle knives are not as readily available yet as the standard pull-type sphincterome.

Recently devised methods to resolve these problems rely on large balloon papillary dilation after minor EST with newly developed papillotomes[18-21], such as the rotatable papillotome[9] and scissors papillotome[10]. These methods are user-friendly but are difficult to use in performing major EST.

Another problem is the difficulty of handling the side-viewing duodenoscope through the afferent loop in a retrograde maneuver; the result is a high rate of failed procedures and serious complications that include perforation of the small bowel[22-24]. The side-viewing duodenoscope has the advantages of allowing an en-face view of papilla and an elevator to adjust the direction of accessories. However, the apparatus is not useful in B-II anastomosis and increases the risk of perforation while passing the tortuous jejunum[14] and in cases of previous jejunal enteroenteroanastomosis (Braun’s anastomosis)[25].
This method contrasts with the existing methods in three ways. First, a triple lumen needle knife was used instead of a push-type sphincterotome or rotatable papillotome. The obvious advantage of this knife is the simultaneous use of the needle knife and guide wire through the same device, which provides an indication of where and how deeply to cut as well as avoiding blind or inappropriate cutting under direct vision of the cutting device and the presence of a clear guide. This enables a large sphincterotomy can be safer when done by a less experienced endoscopist. Actually, sphincterotomy in all patients reached the upper margin of the papillary roof and most CBD stones were removed without papillary balloon dilatation or mechanical lithotripsy, although most were small. These findings showed clearly different results compared with other studies[9,10]. In the current study, papillary large balloon dilation was performed in one patient as a rescue method due to a large CBD stone and distal CBD stricture, but mechanical lithotripsy was not necessary. Also, bleeding, pancreatitis and perforation after sphincterotomy did not occur in all patients.

Secondly, conventional guide wire was used instead of nasobiliary drain, a cannula or endoprosthesis. A guide wire already inserted in the bile duct can reduce the time of removal and subsequent reintroduction of the endoscope or insertion of a plastic stent. Also, this technique is cost-effective compared with endoprothesis-guided sphincterotomy using a plastic stent, because a guide wire permits directed movement in the bile duct and control of the depth of incision, similar to the role of a plastic stent in endoprosthesis-guided sphincterotomy.

Thirdly, a forward-viewing endoscope instead of the side-viewing endoscope was used. The forward-viewing endoscope in patients with Billroth II gastrectomy makes the selective bile duct cannulation easy because the endoscope and the cannula are in line with the CBD[13,26]. Therefore, the lack of an elevator in forward-viewing endoscopes is only a slight disadvantage, and not a major factor in determining the success rate of cannulation and subsequence procedure. Also, a forward-viewing endoscope makes it easy to introduce the afferent loop and find the correct route, and easy to control for negotiating the acute angles of the anastomoses than side-viewing endoscope. These advantages were related with low complication rates in other study[14] and no complications, such as perforation, were noted in current study.

Despite several advantages of the current method, some problems remain. If the endoscopic approach to major papilla is difficult, biliary cannulation and sphincterotomy are also difficult. Therefore, for effective application of this technique, the endoscopy tip must be approached near the major papilla.

In patients with B-II gastrectomy, we do not know yet which type of sphincterotomy is superior. The several techniques and accessories have drawbacks. In the present situation, treatment strategy by personal preference or experience about techniques may be necessary. Our results support the use of this technique as one option in patients with B-II gastrectomy. The technique is especially attractive when less experienced endoscopists perform sphincterotomy in patients with B-II gastrectomy.

In conclusion, guide wire using sphincterotomy by triple lumen needle knife through forward-viewing endoscopy seems to be safe, easy, and effective for removing CBD stones in patients with B-II gastrectomy. Further studies may be done to compare the saftey and efficacy of guide wire using sphincterotomy by triple lumen needle knife to confirm out findings.
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Figure 1 Guide wire using sphincterotomy by triple lumen needle knife. A: A triple lumen needle knife was introduced into the major papilla over the guidewire and the tip of needle was then controlled with 2-3 mm length; B: Sphincterotomy was performed along the guide wire as a guidance mark directed in the 4-5 o’clock direction with sophisticated maneuver of needle knife and endoscopy; C: Sphincterotomy to the upper margin of papillary roof was performed; D: A stone was removed by basket without balloon dilation or mechanical lithotripsy.

Table 1 Baseline characteristics of patients and treatment outcomes
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	Patient No.
	Age (yr)
	Sex
	Size, mm
	No.
	Procedure sessions
	Balloon dilation (size, mm)
	Stone removal
	Complications

	1
	63
	F
	12
	4
	1
	12
	Success
	None

	2
	69
	M
	5
	2
	1
	0
	Success
	None

	3
	56
	M
	6
	2
	1
	0
	Success
	None

	4
	68
	F
	10
	2
	1
	0
	Success
	None

	5
	67
	M
	5
	1
	1
	0
	Success
	None

	6
	65
	M
	8
	1
	1
	0
	Success
	None

	7
	65
	M
	10
	1
	1
	0
	Success
	None

	8
	59
	F
	10
	2
	1
	0
	Success
	None

	9
	85
	M
	5
	1
	1
	0
	Success
	None



