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Abstract
Endoscopic ultrasound (EUS) is used for diagnosis and evaluation of many diseases of the gastrointestinal (GI) tract. In the past, it was used to guide a cholangio​graphy, but nowadays it emerges as a powerful thera​peutic tool in biliary drainage. The aims of this review are: outline the rationale for endoscopic ultrasound-guided biliary drainage (EGBD); detail the procedural technique; evaluate the clinical outcomes and limitations of the method; and provide recommendations for the practicing clinician. In cases of failed endoscopic retro​grade cholangiopancreatography (ERCP), patients are usually referred for either percutaneous transhepatic biliary drainage (PTBD) or surgical bypass. Both these procedures have high rates of undesirable complications. EGBD is an attractive alternative to PTBD or surgery when ERCP fails. EGBD can be performed at two locations: transhepatic or extrahepatic, and the stent can be inserted in an antegrade or retrograde fashion. The drainage route can be transluminal, duodenal or trans​papillary, which, again, can be antegrade or retrograde [rendezvous (EUS-RV)]. Complications of all techniques combined include pneumoperitoneum, bleeding, bile leak/peritonitis and cholangitis. We recommend EGBD when bile duct access is not possible because of failed cannulation, altered upper GI tract anatomy, gastric outlet obstruction, a distorted ampulla or a periampullary diverticulum, as a minimally invasive alternative to surgery or radiology.
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Core tip: In this minireview, we will discuss about endo​scopic ultrasound-guided biliary drainage (EGBD) and new interesting endoscopic ultrasound therapeutic biliary methods. We recommend EGBD when bile duct access is not possible because of failed cannulation, altered upper gastrointestinal tract anatomy, gastric outlet obstruction, a distorted ampulla or periampullary diverticulum, as a minimally invasive alternative to surgery or radiology.
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INTRODUCTION 

Endoscopic ultrasound (EUS) is used for diagnosis and evaluation of many diseases of the gastrointestinal tract. In the past, it was used to guide a cholangiography[1], but nowadays it emerges as a powerful therapeutic tool in biliary drainage. 

Endoscopic retrograde cholangiopancreatography (ERCP) is the procedure of choice for drainage of an obstructed common bile duct (CBD) in patients with distal obstruction. Lower success rates are seen in patients with surgically altered anatomy and neoplastic diseases due to failure to access the duodenum or more difficult duct access[2]. However, EUS-guided biliary drainage (EGBD) may be a viable alternative to ERCP in patients with malignant distal CBD obstruction[3].

In 2001, Giovannini et al[4] performed the first pallia​tive hepaticogastrostomy (HGS) under EUS guidance in a patient with inoperable hepatic hilar obstruction. Recently, experience from EUS-guided biliary duct drainage attempts at 6 international centers was reviewed and showed successful bile duct drainage for all techniques combined in 87% cases[5]. Although performed for almost two decades, during the last five years there was a substantial increase in this type of procedure. These publications suggest that EGBD can provide high levels of technical success with acceptable complication rates[6].

The indications for EGBD include: failed conventional ERCP; altered anatomy; tumor preventing access into the biliary tree; and contra-indication to percutaneous access[7].

If the papilla is accessible, a rendezvous technique (EUS-RV) can be adopted wherein EUS is used to puncture the bile duct and a wire is negotiated through the papilla and further therapy is carried out through ERCP. If the papilla is not accessible then EUS is used to access the bile duct and create a fistula for placement of a stent called the transmural technique[8].

 The objectives of this review are: Outline the rationale for EGBD; detail the procedural technique; evaluate the clinical outcomes and limitations of the method; and provide recommendations for the pra​cticing clinician.

RATIONALE FOR USE EGBD

In cases of failed ERCP, patients are usually referred for either percutaneous transhepatic biliary drainage (PTBD) or surgical bypass. Both these procedures have high rates of undesirable complications. EGBD is an attractive alternative to PTBD or surgery when ERCP fails[9]. In a prospective single-center randomized study, EGBD and PTBD were compared in patients with unresectable malignant biliary obstruction. Technical success and clinical success were 100% in both groups. The complication rate for PTBD was 15.3% and the complication rate for EGBD was 25% (P = 0.2), and the cost of the procedures was similar (7570 USD and 5573 USD respectively, P = 0.39)[10]. The surgical bypass is an option only for patients who are good surgical candidates. Despite the more invasive approach, surgery produced better drainage. 

ERCP may be challenging or may fail in certain situations, including post-surgical anatomy, periampullary diverticula, ampullary tumor invasion, and high-grade strictures. EUS-guided interventions may allow access or direct therapy in ERCP failures. In a retrospective single-center cohort study, if the primary intended EUS-guided anterograde cholangiopancreatography (EACP) intervention failed, crossover to other type of EACP therapy was performed, when clinically appropriate- in 95 of 2566 ERCP procedures (3.7%). EUS-guided cholangiography and pancreatography were successful in 97% and 100%, respectively (Figure 1). EUS-RV and ERCP was successful in 75% of biliary procedures and in 56% of pancreatic procedures. Direct EUS-guided therapy was successful in 86% and 75% of biliary and pancreatic procedures, respectively[11]. Another systematic review evaluated the efficacy of EGBD in patients with surgically altered anatomy with 74 cases included for analysis. The pooled technical success, clinical success, and complication rates of all reports with available data were 89.18%, 91.07% and 17.5%, respectively[12].

We recommend surgical bypass for patients with both duodenal and biliary obstructions who are good surgical candidates, but EGBD might be better than PTBD in patients with large volume ascites or patients who refuse external drainage[13].

A gallbladder biliary drainage is necessary in acute cholecystitis with poor performance status and septic shock patients. Jang et al[14] showed that EUS-guided naso-gallbladder drainage via transluminal technique is safe, effective and similar compared to percutaneous transhepatic gallbladder drainage, with a significant lower rate of postoperative pain (1 vs 5; P < 0.001). 

Others therapeutics modalities guided by EUS are transmural drainage of pancreatic pseudocysts[8], treatment of distal inflammatory biliary stricture[15], renal biopsy by fine neddle aspiration (EUS-FNA)[16], preoperative fine-needle tattooing insulinoma[17].

PROCEDURAL TECHNIQUE

EGBD can be performed at two locations: transhepatic (TH), through segment Ⅲ, when the probe is placed at the stomach cardia and lesser curvature or jejunum (in altered anatomy) or extrahepatic (EH) when the needle access the CBD directly, either using the transmural access from the antral part of the stomach or duodenum[7] (Figure 2). Some endoscopists consider the latter as a route of access to the biliary system due to the anatomical position of the CBD (located in the retroperitoneal space), which might be safer in patients with ascites[18].

The stent can be inserted in the direction of the papilla (antegrade insertion, AG) or in the direction of the liver (retrograde insertion) (Figure 3). Finally, the drainage route can be transluminal {between the bile duct and either the stomach HGS or the duodenum [choledochoduodenostomy (CDS)]} or transpapillary, which, again, can be antegrade or retrograde (rende​zvous, EUS-RV)[19]. 

The best EGBD route is not defined. Dhir et al[20] compare the success, complications, and duration of hospitalization for patients undergoing EUS-RV by the TH or the EH route. A total of 35 patients were analysed (17 TH, 18 EH). The mean procedure time was significantly longer for the TH group (34.4 vs 25.7 min; P = 0.0004). There was no difference in the technical success (94.1% vs 100%). However, the TH group had a higher incidence of post-procedure pain (44.1% vs 5.5%; P = 0.017), bile leak (11.7 vs 0; P = 0.228), and air under diaphragm (11.7 vs 0; P = 0.228). All bile leaks were small and managed conservatively. Duration of hospitalization was significantly higher for the TH group (2.52 vs 0.17 d; P = 0.015)[20]. Nevertheless, Artifon et al[21] compared the outcomes of 2 non-anatomic EGBD routes: Hepaticogastrostomy (HPG) - 25 patients and CD - 24 patients. HPG and CD techniques were similar in efficacy and safety (Figure 4).

Khashab et al[22] compared outcomes of rendezvous and transluminal techniques. During the study period, 35 patients underwent EGBD (rendezvous n = 13, transluminal n = 20). Technical success was achieved in 33 patients (94%), and clinical success was attained in 32 of 33 patients (97.0%). The mean post-procedure bilirubin level was 1.38 mg/dL in the rendezvous group and 1.33 mg/dL in the transluminal group (P = 0.88). Similarly, length of hospital stay was not different between groups (P = 0.23). There was no significant difference in adverse event rate between rendezvous and transluminal groups (15.4% vs 10%;  = 0.64). Long-term outcomes were comparable between groups, with 1 stent migration in the rendezvous group at 62 d and 1 stent occlusion in the transluminal group at 42 d after EGBD. Both rendezvous and direct transluminal techniques seem to be equally effective and safe[22].

According to previous reports, a 19G or 22G FNA needle or needle knife is used to puncture the CBD, followed by the passage of a 0.025-inch or 0.035-inch guidewire was inserted through the needle and looped in the biliary tree[7]. However, there are no randomized controlled trials comparing the outcomes of various FNA needles in the aforementioned procedure[23]. Various devices have been previously described for dilatation of the fistula after puncturing the CBD[23]. The most common devices for transmural tract dilation are the rigid dilator 6 Fr up to 10 Fr, 4-8 mm balloon catheter, diathermic dilator or needle knife. The feasibility of graded dilation in EUS-HGS was superior to that of EUS-CDS[24].

In a series of 101 cases, Poincloux et al[25] placed the EUS in the cardia or the lesser curvature of the stomach and oriented it to view the dilated intrahepatic lateral sector bile ducts. Color Doppler ultrasound was used to confirm absence of vascular structures before EUS-guided puncture through the gastric body. The left bile duct puncture was performed using a 19-gauge access needle and a 0.035- inch super stiff guidewire was introduced through the EUS needle and advanced in an antegrade fashion to the main left bile duct. A hepatogastric fistula was created using a 5.5-Fr wire-guided needle-knife. 6-Fr and 7-Fr tapered biliary dilator catheters to dilate the fistula tract. Under EUS and fluoroscopic view, a stent was placed through the hepatogastrostomy between the main left bile duct and the gastric lumen.

Dhir et al[20] used a 19-gauge needle to puncture in the EUS-RV procedure. Attempt was made to puncture with the echoendoscope in a straight position and the needle pointing in the direction of the CBD. Once biliary access was confirmed by aspiration of 5-10 cc bile, contrast was injected to evaluate the ductal system and, a 0.032-inch hydrophilic angled-tip guide wire was inserted through the needle and directed in an anterograde fashion downstream across the stricture and/or the papilla into the duodenum. Once the guide wire crossed the papilla and looped in the duodenum, the echoendoscope was withdrawn and an ERCP scope was positioned at the papilla. Due to the short length of wire, continuous water injection was used to keep the wire in position. The guide wire was pulled into the biopsy channel of duodenoscope with a snare and ERCP was completed[20]. 

The stent selection is very important. Plastic stent has a low cost, but, self-expandable metal stents offer superior patency to plastic stents for palliation of malignant distal bile duct obstruction. Even though, the superiority of covered self-expandable metal stents to multiple plastic stents for treatment of benign biliary strictures has not been proven[26]. Covered metal stents may be useful to reduce bile leakage in EGBD.


PROCEDURAL LIMITATIONS

Most studies about EGBD are single center and based on case reports or small series. Many studies described this procedure with high success rates (more than 90%) and low rate of procedure-related complications (around 19%)[27], however, data from a large multicenter retrospective trial failed to report advantages of any of these techniques[5]. 

The main risk of EGBD is bile leakage. Complications of all techniques combined included pneumoperitoneum in 5%, bleeding in 11%, bile leak/peritonitis in 10%, and cholangitis in 5%. Complication rates were similar in benign and malignant disease. No significant differ​ence in complication rates was noted when comparing plastic to metal stents, although a trend toward a better outcome was observed for metal stents (P = 0.09). There was a significantly higher incidence of cholangitis in patients with plastic stents (11% vs 3%; P = 0.02)[5].

The use of a needle-knife for fistula dilation was the single risk factor for post procedural adverse events after EGBD. Thus, use of a needle-knife for fistula dilation should be avoided if possible[24], with a risk of creating an unhealthy fistula. This problem does not arise with a cystotome or ring knife fistula creation.

In Dhir et al[19] retrospective multicenter study, death was a major complication reported in 4% of cases. All cases used EUS-RV TH route. Nevertheless, the success rate was equal for the various techniques.

CONCLUSION
Data involving mostly small series from expertise centers suggest that EGBD can be performed with high therapeutic success (87%) but it might be associated with 10% to 20% morbidity (mostly mild to moderate) and rare serious adverse events[28].

We recommend EGBD when bile duct access is not possible because of failed cannulation, altered upper GI tract anatomy, gastric outlet obstruction, a distorted ampulla, a in situ enteral stent or periampullary diver​ticulum, as a minimally invasive alternative to surgery or radiology. 
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Figure Legends
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Figure 1  Intra-hepatic cholangiography.
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Figure 2  Biliary puncture.
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Figure 3  Cholangiographic aspect after biliary stent release.
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Figure 4  Endoscopic final aspect. 
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