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Endoscopic Ultrasound (EUS)-Guided Pancreatic Duct Drainage: 
The Basics of When and How to Perform EUS-Guided Pancreatic 
Duct Interventions
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Despite the advances in endoscopy, endoscopic ultrasound-guided pancreatic duct drainage (EUS-PDD) remains a technically 
challenging procedure. Technical success rates are greater than 70%; however, the average rate of adverse events is nearly 20%, which 
increases to 55% when stent migration is included. Until recently, a significant difficulty with this technique was the absence of 
dedicated devices. Proper patient selection is of utmost importance, and EUS-PDD should be reserved for patients who have failed 
endoscopic retrograde pancreatography. Furthermore, EUS-PDD must be performed by experienced endoscopists who are familiar 
with the technique. The most common indications include chronic pancreatitis induced strictures and stones, disconnected pancreatic 
ducts, inaccessible ampulla, and post-surgical altered anatomy. This manuscript will review the accessories used, techniques employed, 
and published literature reporting outcomes as well as adverse events regarding EUS-PDD. Clin Endosc  2016;49:161-167
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INTRODUCTION

Endoscopic ultrasound-guided pancreatic duct drainage 
(EUS-PDD) has emerged as a therapeutic option to drain 
the pancreatic ducts (PDs) when conventional transpapillary 
endoscopic retrograde pancreatography (ERP) is unsuccess-
ful. Although EUS-PDD may eliminate the need for more 
invasive procedures and surgery, the procedure itself remains 
technically challenging. It can be successfully and safely per-
formed in the hands of adequately trained and experienced 
endoscopists, who limit its use to appropriately selected pa-
tients. The most common indications for EUS-PDD include 

chronic pancreatitis induced strictures and stones, disconnect-
ed PDs, inaccessible ampullas, and postsurgical altered anat-
omy. This manuscript will review the indications, accessories 
used, techniques employed, and published literature reporting 
outcomes as well as adverse events regarding EUS-PDD.

INDICATIONS

Chronic pancreatitis
A frequent feature of chronic pancreatitis is unremitting 

abdominal pain that is multifactorial in etiology, but is be-
lieved to develop in part due to pancreatic ductal hyperten-
sion resulting from outflow obstruction. The pancreatic ductal 
hypertension is a sequela of parenchymal destruction, inflam-
mation, and pathological fibrosis resulting in benign strictures 
of the main PD, papillary stricture, PD stones, rupture of the 
main PD, or a combination of these. Endoscopic therapy in 
chronic pancreatitis can provide benefit by decompressing the 
PD with stricture dilation, stent placement or stone fragmen-
tation or removal. 
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Strictures
The management of PD strictures requires a multi-disci-

plinary approach considering medical, endoscopic, and sur-
gical therapeutic options. Although randomized controlled 
trials have demonstrated that surgery affords better long 
term pain control than endoscopic approaches, endoscopic 
therapy does not preclude future surgery, is less invasive, and 
is associated with lower rates of morbidity and mortality.1 
Endoscopic therapy for strictures includes stricture dilation 
and stent placement. The technical success rate of pancreatic 
stent placement in patients with chronic pancreatitis has been 
reported to range from 85% to 98%.1 Tight strictures that are 
non-amenable to typical endotherapeutic decompression via 
ERP may require EUS-PDD. In one of the largest case series, 
36 patients underwent EUS-guided pancreatic drainage, and 
the most frequent indication was chronic pancreatitis (20 pa-
tients) with tight stricture (25%, 9/36 cases).2

Stones 
PD calculi are observed in up to 90% of patients with 

chronic pancreatitis and may cause PD obstruction con-
tributing to abdominal pain or recurrent acute on chronic 
pancreatitis.3 When coupled with PD strictures, stone size, 
arrangement, and typical characteristics of being hard and 
spiculated with sharp edges often leads to PD occlusion and 
impaction. PD stone fragmentation and removal can reduce 
PD obstruction, thereby relieving upstream ductal pressure 
and alleviating pain. In cases where extracorporeal shock 
wave lithotripsy (ESWL) is not available, or in cases where 
obstructive stones cannot be fragmented after multiple ESWL 
sessions, EUS-PDD may be a viable option to drain the PD 
and relieve ductal hypertension-associated abdominal pain. 

Disconnected pancreatic duct
Disconnected PD syndrome is a recognized complication 

of acute necrotizing pancreatitis, chronic pancreatitis, and ab-
dominal trauma that results in a rupture of the main PD and 
viable pancreas secretions failing to drain into the gastrointes-
tinal tract. Extravasated pancreatic secretions from a discon-
nected duct can result in complications including high-amy-
lase ascites and pleural effusions, internal or external fistulas, 
and pseudocysts. Transpapillary stenting in conjunction with 
continued medical therapy has been reported to be successful 
in 55% to 84%4-6 of patients, whereas surgical therapy, often a 
distal pancreatectomy, carries a relatively high morbidity and 
mortality. Percutaneous rendezvous therapies for PD duct dis-
ruption have been described, but are not routinely used.7 EUS-
PDD has been reported to be successful in cases of chronic 
pancreatitis with complete rupture of the main PD2 and in 
cases of PD leaks.

Inability to access/cannulate the papilla by ERP
Cannulation of the PD via the major papilla has a high 

success rate, recently reported to be between 90% to 98%.8 
Failure of selective PD cannulation can occur due to an in-
ability to identify the major papilla, stenosis after endoscopic 
biliary sphincterotomy or surgical sphincteroplasty, ampullary 
adenoma or tumor obscuring papillary visibility, history of 
ampullectomy, distorted gastric or duodenal anatomy, and/
or peridiverticular papilla location. The first EUS-guided 
rendezvous technique for PD access was reported in a patient 
with a peridiverticular, previous biliary sphincterotomy and a 
suprapapillary stricture that precluded ERP despite multiple 
attempts in 2002.9

Postsurgical anatomy

Strictures postpancreatoduodenectomy
Patients with a stenosis of the pancreatoenteric anastomosis 

may present with acute pancreatitis or epigastric abdominal 
pain and should be considered for endoscopic interventions 
for PD decompression. In general, pancreatoenteric anasto-
motic site strictures are more common after pancreatogas-
trostomy than pancreatojejunostomy,10 with pancreatojeju-
nostomy strictures reported in approximately 5% to 11% of 
post Whipple patients,11,12 and up to 30% for pancreatogas-
trostomy.13 Pancreatic fistula accompanying pancreatoenteric 
stenosis or occlusion is also observed in 10% to 20% of these 
patients.14 ERP in postsurgical anatomy can be technically 
challenging because of the difficulty in reaching the pancre-
atoenteric anastomosis, identifying the anastomosis, and can-
nulating the PD even when it can be successfully located. In 
the largest published case series of 14 patients with attempted 
EUS guided PDD in patients who underwent postpancreato-
duodenectomy, the rendezvous technique was successful in 11 
of 17 procedures (64.7%) performed.15

ACCESSORIES

Needle: 19 gauge
While accessing the PD can be achieved with both, small 

caliber 25- and 22-, and larger caliber 19-gauge needles, the 
indication for PD access, the degree of PD dilation and the 
presence of pancreatic parenchymal changes should all be 
taken into account.16,17 For example, in dilated PDs (>5 mm) 
or for the placement of transluminal stents, the use of a 0.035 
inch guidewire, which requires a 19-gauge needle, is most 
appropriate and frequently the instrument of choice. How-
ever, the larger 19-gauge needle may change the angle of the 
linear echoendoscope probe and might be more difficult to 
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pass through a fibrotic pancreas. For pancreatography, small-
er caliber needles can provide similar access with less risk of 
complications including leakage, bleeding or postprocedure 
pancreatitis.18

In the largest case series of EUS guided PD stent placement 
for drainage reported by Fujii et al.19 (43 patients, 32 with 
technical success), a 19-gauge fine needle aspiration (FNA) 
needle (Cook Medical, Bloomington, IN, USA) was used for 
duct access. The second largest case series by Tessier et al.2 
(36 patients, 33 with technical success) included either a 19- 
or 22-gauge FNA needle (EUS-19-T or ECHO-1-22; Cook 
Medical), or inner needle of a cystoenterostome (Cystostome 
CST10; Cook Medical).

Guidewires: 0.035 inch
Similar to needle selection, the choice of guidewire should 

be tailored by their inherent properties (including stiffness, 
fluoroscopic and endoscopic visibility, and ease of over-the-
wire instrument exchange) and by the goals of the procedure. 
Transanastomotic or transampullary PD stenting and ren-
dezvous procedures often require a stiffer, hydrophilic wire/
tip such as a 0.025 or 0.035 inch angled, or straight Visiglide 
(Olympus America, Center Valley, PA, USA) to bypass the 
anastomosis or ampulla with minimal kinking. The main 
benefit of utilizing smaller caliber 0.021 or 0.018 inch wires 
with either a 19- or 22-gauge needle is their flexibility, which 
can aid in maneuvering the wire though a tortuous duct and/
or bypassing ductal strictures. Unfortunately, these small 
wires often have reduced radiographic opacity, and the lack of 
stiffness makes over-the-wire instrument exchange and main-
tenance of the wire position more challenging. At the cost of 
reduced flexibility and increased PD insertion difficulty, stiff 
larger wires provide access that is associated with less kinking, 
increased fluoroscopic visibility, and increased stability for 
ease of subsequent instrument passage. This has led some ex-
perts to recommend transitioning from a 0.018 or 0.020 inch 
guidewire to a larger, stiffer wire (0.035 inch) in preparation 
for stenting or rendezvous.18 Along these lines, in the Tessier 
et al.2 case series, when a smaller wire (0.020 inch) was used, 
it was subsequently exchanged for a larger 0.035 inch wire. In 
the Fuji et al.19 case series, either a 0.035 or 0.025 inch, both 
straight and angled hydrophilic versions (Glidewire, Jagwire; 
Boston Scientific, Natick, MA, USA) were used.

Dilation devices
EUS guided antegrade PD stenting requires the bowel lumi-

nal (gastric, duodenal, or jejunal)-PD fistula tract to be dilated 
after needle puncture and wire insertion. A wide array of 
endoscopic tools including hydrostatic balloons (Titan biliary 
dilation Balloon, Cook Medical; or 4 mm, Hurricane Biliary 

Dilation Balloon, Boston Scientific), tapered catheters (5- to 
7-Fr, Sohendra; Cook Medical), cannulas (Proforma; Conmed 
Endoscopic Technologies, Utica, NY, USA), and/or diathermic 
catheters such as a needle knives can be used to dilate the 
tract.19 To date, there have been no comparative trials to eval-
uate the success and complication rates of tract dilation meth-
ods. The use of diathermic catheters remains controversial. 
Multiple experts recommend their use as a last resort because 
of concerns of cautery-related adverse events,18,20 while others 
have reported personal experience with less peripancreatic 
juice leak relative to balloons.21 Endoscopists, therefore, tend 
to rely upon personal experience when deciding what equip-
ment to use and often, multiple devices are serially employed.

Plastic stents
PD stents that have been used include straight as well as sin-

gle and double pigtail stents. In the largest case series from Ja-
pan, 7 and 5 Fr plastic stents were most commonly used with 
single cases of an 8 mm self-expandable metal stent and 5 Fr 
naso-PDD (with subsequent exchange to a 7 Fr plastic stent).15 
Stent dysfunction can occur either through migration or oc-
clusion, and although not statistically significant, stent migra-
tion occurred more frequently with straight plastic stents than 
with double pigtail plastic stents in one of the largest studies 
on EUS-PDD.20 Recently, a new, single pigtail 7-Fr plastic stent 
was developed specifically for EUS-guided PD placement by 
Itoi et al.22 The stent has a tapered tip, four internal flanges (two 
in the distal end and two at the proximal end), and a single 
external pigtail (total length of 20 cm and effective length of 
15 cm). The initial feasibility report of eight patients achieved 
technical and treatment success in 100% of cases. 

Metal stents 
Covered metal stents were initially not recommended for 

use due to concerns of PD obstruction; however, Oh et al.23 
recently described EUS-PDD using a novel fully covered 
self-expandable metal stent (FCSEMS) with anti-migration 
properties in 25 patients with “painful obstructive pancreati-
tis” after failed ERP. This modified FCSEMS (commercially 
available, silicone coated, nitinol wire, 6 or 8 mm diameter, 6 
to 10 cm in length; M.I. Tech, Seoul, Korea) with proximal and 
distal anchoring flaps was placed into either a pancreatogastric 
or pancreatoenteric fistula. EUS-guided pancreatogastrostomy 
(n=23), pancreatoduodenostomy (n=1), and pancreatojejunos-
tomy (n=1) were performed. EUS-PDD had 100% technical 
and clinical success rates. Pain scores improved significantly 
after FCSEMS placement (p=0.001). Early mild grade adverse 
events occurred in five patients (20%), four with self-limited 
abdominal pain and one with minor bleeding.
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TECHNIQUES FOR EUS-PDD

Pre-procedural considerations that should be made include 
giving the patient intravenous antibiotics, placing the patient 
in the prone position to allow for easier recognition of the PD 
direction under fluoroscopy, considering general anesthesia 
for lengthy procedures, utilizing CO2 insufflation, and using 
a therapeutic channel curvilinear echoendoscope to allow for 
the passage of large caliber stents.

Although a dilated PD is not a requirement for this proce-
dure, it does appear to carry an advantage. The optimal access 
site is selected by choosing the location with the shortest 
distance between the bowel lumen and the PD, an absence of 
interposed vasculature, and maximal stability with an angle to 
allow tract dilation and device deployment. In the majority of 
cases published to date, the optimal PD access was obtained 
with a transgastric approach. After the PD is identified, it is 
punctured using an FNA needle. Once the needle has entered 
the PD, contrast is injected and fluoroscopy is used to obtain 
a pancreaticogram and ensure PD access. Next, a guidewire 
is passed through the FNA needle into the PD, and then, de-
pending on the technique, it is advanced and looped into the 
duodenum or further into the PD with care taken to prevent 
wire dislodgement. Once the PD puncture and guidewire has 
been performed, fluoroscopic imaging is used to prevent the 
loss of guidewire access and ensure appropriate scope position. 

Pancreatic drainage techniques

Rendezvous (retrograde)
A rendezvous, also known as retrograde, stent placement 

technique uses a curvilinear array echoendoscope to puncture 
the PD to gain access. After obtaining access, the echoendo-
scope is removed and exchanged for a side-viewing duodeno-
scope (in patients with unaltered anatomy) or a forward-view-
ing endoscope (in patients with surgically altered anatomy, e.g., 
Roux-en-Y resection). After the endoscopes are exchanged, 
a stent can be placed retrograde from the gut lumen via the 
papilla or an anastomosis (transpapillary or transanastomotic) 
into the PD. 

The guidewire is inserted into the main PD and passed 
in an antegrade fashion across the major papilla or stenotic 
pancreatoenteric anastomosis. Looping of the guidewire in 
the small bowel is necessary to avoid guidewire migration and 
loss of access. The echoendoscope is removed and a duodeno-
scope or forward viewing scope (colonoscope or balloon as-
sisted enteroscope) is advanced to the major papilla or stenotic 
pancreatoenteric anastomosis and the intraluminal guidewire 
is captured with a snare, grasper, or biopsy forceps. The wire 
is then pulled through the endoscope until both ends of the 

guidewire are accessible to the endoscopist (one end via the 
endoscope therapeutic channel, the other end is free). Retro-
grade PD stenting can be completed subsequently over the 
endoscope therapeutic channel wire as routinely performed. 
If stenting of the distal PD is necessary, a second guidewire 
may be inserted in a retrograde fashion beyond the PD access 
site with a double lumen catheter over the first wire. There are 
reports of increased technical success when two endoscopists 
perform the rendezvous method together; however, this ap-
proach is not routinely practiced.24 

Direct drainage (antegrade)
In the antegrade or direct drainage technique, PD access 

and stent placement is completed with the curvilinear array 
echoendoscope alone (Fig. 1). In this technique, a stent is de-
ployed from the bowel into the PD either terminating across 
the obstruction/papilla/anastomosis (transanastomotic or 
transpapillary) or not (transluminal). For the antegrade tech-
nique, tract dilatation is obligatory to pass the stent through 
the gastrointestinal tract wall into the PD. In cases where the 
guidewire does not initially bypass the obstruction or papil-
la/anastomosis into the small bowel, the use of the dilation 
catheter via the transluminal tract may be attempted to aid 
the passage of the guidewire. Ideally, stent placement would 
be transanastomotic or transpapillary, with the distal portion 
of the stent inside the small bowel and the proximal portion 
lying in the stomach. However, bypassing the obstruction/
papilla/anastomosis with the guidewire may not always be 
successful, in which case, the distal portion of the stent can be 
left inside the PD with the proximal portion in the stomach 
(transluminal). Relative to transpapillary or transanastomotic 
stents, transluminal stents are at a higher risk of stent migra-
tion and resultant leakage of pancreatic fluids. Consequently, 
transluminal placement is reserved only for when transpapil-
lary or transanastomotic stent placement is not possible. 

Tips and tricks

Tract dilation 
Tract dilation is considered to be one of the most chal-

lenging aspects in EUS-guided PD stenting. This can be due 
to misaligned pushing force/needle axis angle, or gastric 
wall thickness, and/or the fibrotic nature of the pancreatic 
parenchyma in chronic pancreatitis.15 We try to avoid the 
use of diathermic catheters (e.g., needle knife) to minimize 
cautery-associated complications. Dilatation with the sheath 
of the EUS-FNA needle may be used as an initial dilation de-
vice. In addition, avoiding a perpendicular angle of approach, 
minimizing gastric lumen-PD distance, and minimizing tract 
dilation diameter (5 to 7 Fr catheters or 4 mm balloons) may 
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decrease the risk of pancreatic juice leakage.

Avoiding side branch ducts 
A frequent indication for EUS-guided PD drainage is 

chronic pancreatitis; thus, there are often multiple dilated 
side branches making passage of the guidewire to the papilla 
difficult. This can often be remedied by either switching to a 
different guidewire (alternative type, size, or angled/straight) 
or changing the angle of the needle’s approach to the PD.

Crossing obstructions and strictures
Advancing the guidewire across the obstruction/papilla/

anastomosis can be challenging. Tricks to employ include 
removing and advancing the guidewire again, changing the 
needle angle and/or the guidewire, and perhaps magnifying 
or rotating fluoroscopy to gain additional views. As in ERP, 
one can also inflate balloons near the obstruction to help di-

rect guidewire passage through the obstruction. 

Avoiding wire stripping
When the PD and echoendoscope needle are at a tight an-

gle, there is an increased risk of shaving off the wire tip when 
withdrawing the guidewire into the needle. In order to mini-
mize this risk, care should be taken to straighten out any acute 
angles prior to wire withdrawal and never pulling against 
resistance. If the wire cannot be withdrawn easily, then we 
suggest removing both, the guidewire and needle, together. 

OUTCOMES

Technical success
In 2015, Fujii-Lau and Levy20 summarized the current 

literature on EUS-guided PD drainage, reviewing the pub-

Fig. 1.  Endoscopic ultrasound (EUS)-guided anterograde pancreatic duct drainage and stenting in a patient with Whipple surgery and anastomotic stenosis. (A) 
EUS imaging revealing a dilated main pancreatic duct to 10 mm in maximum diameter. (B) The curvilinear echoendoscope is positioned to puncture the main pancre-
atic duct. (C) A 19 gauge EUS-fine needle aspiration is advanced into the main pancreatic duct and a pancreatogram is obtained revealing a dilated pancreatic duct. 
(D) A 0.035-inch guidewire is advanced into the main pancreatic duct; however, it is unable to bypass the anastomosis and is coiled in the distal pancreatic duct. (E) 
The pancreatogastrostomy tract is dilated with a 4 mm × 4 cm dilation balloon. (F) A 7 Fr by 4 cm double pigtail plastic stent was then placed over the wire across the 
pancreatogastrostomy. The stent position is confirmed endosonographically (G) and endoscopically (H). 

A  B

C                                                    D                                                       E

F                                                   G                                                               H
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lished experience of 222 patients. Including both antegrade 
and rendezvous techniques, technical success was achieved 
in 170/222 patients (76.6%). A similar review by Itoi et al.18 
in 2013 reported a technical success rate of >70% in 75 pa-
tients using the antegrade technique and a range of success 
rates from 25% to 100% in 52 patients with the rendezvous 
technique. The largest experience in the rendezvous cohort 
was 20 patients with a lower reported technical success rate 
of 48%.

In the largest series of attempted EUS guided PD stent 
placement, which involved 43 patients, technical success oc-
curred in 32 patients (74%), with 18 undergoing antegrade 
EUS-PDD (13 transpapillary or transanastomotic vs. five 
transluminal) and 14 undergoing retrograde/rendezvous EUS-
PDD.19 ERP performed during the same procedure was the 
only statistically significant factor associated with failure of 
stent placement. Long-term outcomes (defined as a minimum 
1 year of follow-up) were available for 29 patients. Complete 
clinical success defined as all symptom resolution occurred in 
69.6% and partial symptom resolution (improved severity or 
frequency of symptoms) was found in the remaining 30.4%. 
In a 12 patient case series, 29% of patients underwent surgery 
within a follow up range of 4 weeks to 3 years.25

Adverse events
In the recently published summary of available EUS-PDD 

case series, complications were documented in 42 of 222 pa-
tients (18.9%).20 The most frequent complication was abdom-
inal pain occurring in 17 patients (7.7%) followed by pan-
creatitis in seven patients (3.2%). Additional less frequently 
reported complications included four patients with bleeding, 
two patients each with perforation, peripancreatic abscess, or 
shearing of the guidewire. A single patient was reported to 
develop fever, pneumoperitoneum, pseudocyst, aneurysm, or 
perigastric fluid collection. In the largest published, single cen-
ter experience, the adverse event rate was lower at 6%, with 
one episode of pancreatitis requiring an 11 day admission, one 
abscess requiring EUS drainage, one retained sheared wire, 
and 13 patients with abdominal pain requiring admission 
(median length of stay, 2 days).19 

Stent dysfunction, defined as migration or occlusion, has 
been reported to occur in 25%19 to 55% of cases.2,26 In the case 
series by Fujii et al.,19 stent dysfunction occurred in eight pa-
tients (25%) including five cases of stent migration, of which 
four of five occurred with straight plastic stents. Although not 
statistically significant, migration occurred in 23% of straight 
stents compared to 9% of double pigtail stents, leading the en-
doscopists to favor the use of double pigtail stents.19

CONCLUSIONS

As EUS continues to offer an increasingly diverse reper-
toire of therapeutic interventions, the possibility to drain PDs 
when ERP is not successful, and is emerging as a minimally 
invasive, non-surgical technique. Although data has demon-
strated the procedure can be safe and effective, EUS-guided 
PD drainage remains one of the most technically challenging 
therapeutic EUS interventions, as evidenced by the multiple 
considerations on device selection and risk of severe compli-
cations. At this time, we advocate that this procedure should 
only be performed in appropriately selected patients by expe-
rienced endoscopists trained in both, EUS and ERP, with well-
trained surgical back-up available. 
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