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ABSTRACT

EUS has opened a new frontier in endoscopic techniques for accessing pancreatic ducts in patients with failed ERCP. The
major indications of EUS-guided pancreatic duct intervention (EUS-PDI) are main pancreatic duct (MPD) strictures due
to chronic pancreatitis or strictures of pancreaticojejunal or pancreaticogastric anastomosis after Whipple resection, which
lead to recurrent acute pancreatitis. EUS-guided pancreaticogastro or duodenostomy offers an alternative to surgery when
transpapillary drainage fails or is not possible. We provide an expert commentary and a brief overview on this relatively novel
technique utilizing EUS-PDI creation in patients with impaired drainage of the MPD who have failed other conventional
endoscopic techniques for MPD drainage and either are poor surgical candidates or are reluctant to undergo surgery.
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INTRODUCTION

Impaired drainage of the main pancreatic duct (MPD)
from a stenosed pancreaticoenteral tract anastomosis
after a pancreatoduodenectomy, pancreatic duct strictures
in chronic pancreatitis, or in patients with disconnected
pancreatic duct syndrome (DPDS) after necrotizing
pancreatitis may cause recurrent acute or chronic
pancreatitis in the upstream gland.!"? Surgical approaches
for the reestablishment of the pancreatic flow in these
conditions are associated with significant morbidity. In
addition, surgical pancreaticojejunostomy is often not
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feasible with small ducts, and surgical resection of the
upstream pancreas may result in diabetes.”* Utilization
of ERCP for endoscopic pancreatic ductal drainage has
now become the mainstay of endoscopic pancreatic duct
drainage.”” However, ERCP transpapillary therapy fails
in 3%-10% of the cases due to complete pancreatic
ductal obstruction and/or disconnected duct after
necrotizing pancreatitis.*"’

This is an open access journal, and articles are distributed under the
terms of the Creative Commons Attribution-NonCommercial-ShareAlike
4.0 License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

For reprints contact: WWKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Khan Z, Hayat U, Moraveji S, Adler DG,
SiddiquiAA. EUS-guided pancreatic ductal intervention: Acomprehensive
literature review. Endosc Ultrasound 2021;10:98-102.

Address for correspondence

Dr. Ali A. Siddiqui, Division of Gastroenterology and Hepatology, Loma Linda University Health, 11370 Anderson Street, Suite 3625,

Loma Linda, CA 92354, USA. E-mail: asiddiqu2004@gmail.com

Received: 2020-07-13; Accepted: 2020-09-06; Published online: 2021-01-12

© 2021 SPRING MEDIA PUBLISHING CO. LTD | PUBLISHED BY WOLTERS KLUWER - MEDKNOW I



Khan, et al.: EUS guided pancreatic duct therapy

EUS has opened a new frontier in endoscopic
techniques for accessing pancreatic ducts in patients with
failed ERCP"" The major indications of EUS-guided
pancreatic duct intervention (EUS-PDI) are main MPD
strictures due to chronic pancreatitis or strictures of
pancreaticojejunal or pancreaticogastric anastomosis
after Whipple resection, which lead to recurrent
acute pancreatitis. EUS-guided pancreaticogastro or
duodenostomy offers an alternative to surgery when
transpapillary drainage fails or is not possible. Indications
for EUS-PDI are summarized in Table 1. It should be
noted that EUS-guided pancreatic duct drainage is a
technically challenging procedure with a good success
rate of over 70% when carried out by experts. However,
the rate of adverse events (AEs) can be as high as 20%,
requiring careful selection of patients.

We provide an expert commentary and a brief overview
on this relatively novel technique utilizing EUS-PDI
creation in patients with impaired drainage of the
MPD who have failed other conventional endoscopic
techniques for MPD drainage and either are poor
surgical candidates or are reluctant to undergo surgery.*"

EUS-GUIDED PANCREATIC DUCT
INTERVENTION

Technical techniques for EUS-pancreatic duct
intervention

In order to visualize the MPD, a linear echoendoscope
with a therapeutic channel is utilized. Under combined
fluoroscopic and EUS guidance, the MPD is accessed
trans-gastrically or trans-duodenally via a 19-gauge or
22-gauge fine aspiration needle. A pancreatogram is
then performed and a guidewire is then passed into
the MPD under fluoroscopic guidance using a 0.035- or
0.025-inch guidewire.

Table 1. Indications and Contraindications for
EUS-guided Intervention of the Pancreatic Duct
Indications
Failed pancreatic duct cannulation by conventional ERCP
Pancreatic duct disruption as a result of acute pancreatitis

Severe pancreatic ductal stenosis and obstruction due to
chronic pancreatitis

Anastomotic stricture at the pancreatico-jejunostomy site
Pancreatic duct fistula
Contraindications
Inability to visualize the pancreatic duct by EUS
Severe coagulopathy
Intervening blood vessels
Medical conditions making patient unfit for endoscopy
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EUS-guided rendezvous approach

The rendezvous approach is performed by placing
the guidewire into the MPD and then advancing it
across the papilla or surgical anastomosis and into
the small bowel. The echoendoscope is removed and
leaving the guidewire in place. Based on the anatomy,
a duodenoscope, colonoscope, or balloon-assisted
enteroscope is then advanced to the papilla or the
anastomosis, where the PD can be accessed with
the guidance of the EUS-placed wire to perform
retrograde interventions. This approach is summarized
in Figure la-c.

EUS-guided antegrade approach

EUS-guided antegrade is utilized by puncturing the
MPD and forming a tract for antegrade placement
of a stent across the pancreatic-gastric anastomosis,
pancreatic-duodenal anastomosis, major papilla, or
pancreaticojejunal anastomosis. The tract size is then
expanded using cautery-assisted devices such as a needle
knife or small caliber-ringed catheter followed by dilated
using a hydrostatic balloon. A stent is then placed, so
it traverses the MPD obstruction, surgical anastomosis,
or papilla. This approach is utilized when the papilla or
anastomosis cannot be accessed or passed with a wire
via a rendezvous approach [Figure 2.
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Figure 1. EUS-guided rendezvous approach in a patient with acute
recurrent idiopathic pancreatitis with ductal stenosis in the pancreatic
head; (a) linear ultrasound endoscope is used to identify the major
pancreatic duct with the tip of the echoendoscope positioned in
the antrum; (b) under combined fluoroscopic and EUS guidance,
access into the main pancreatic duct is achieved using a 19-gauge
fine aspiration needle and a pancreatogram is performed; (c) the
guidewire passes the stenosis, penetrates the papilla, and travels
into the duodenum. A rendezvous technique is then performed by
exchanging the EUS scope for a duodenoscope and “conventional”

pancreatic endotherapy is performed
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Outcomes for EUS-guided pancreatic duct
intervention

Francois et al. were the pioneers of the EUS-PDI
via a pancreaticogastrostomy (EUS-guided PG)
procedure. They published successful utilization of
EUS-guided PG on four chronic pancreatitis patients
presenting with pain due to ductal hypertension and
insufficient pancreatic ductal drainage that had failed
conventional ERCP." Kahaleh e a/. also described
EUS-guided PG as an alternative to ERCP in two
patients with failed access to the major and minor
papillac due to surgical reconstruction." Since then,
multiple case series have described the application
of EUS-guided PG in several different pathologies.
Sakamoto and e¢f a/. performed a reconstruction
of the surgical PG performed for pancreatic head
resection for neoplasm, using EUS approach." Another
case also reported the utilization of EUS approach
to establish PG in patients with dilated MPD
secondary to occluded gastropancreatic anastomosis
postpancreaticoduodenectomy.!”” EUS-guided PG
can also be used to relieve obstructive symptoms
caused by a displaced pancreatic stent placed during
ERCP as described by Lu ¢z a/” or for extrusion
of a displaced pancreatic stent.”!! EUS-guided PG in
combination with transgastric per-oral pancreatoscopy
with electrohydraulic lithotripsy (EHL) has also been
used in a patient with chronic hereditary pancreatitis
and intraductal stones for the evacuation of stones and
subsequent alleviation of symptoms.”? One further case
report described a 42-year-old male who had failed a
trial of the conventional ERCP procedure for pancreatic
duct stricture at genu secondary to chronic obstructive
pancreatitis. Therefore, EUS-guided PG was performed
with a fully covered, self-expandable, 10-mm diameter
metallic stent with relief of symptoms.!

With the evidence from case reports, several studies
have retrospectively evaluated the efficacy of

Figure 2. EUS-guided antegrade approach: The echoendoscope is
used for the placement of a pancreatic stent into the main pancreatic
duct via the stomach; once guidewire access is achieved into the main
pancreatic duct, dilation of the transmural tract is performed using
hydrostatic balloons prior to stent placement

EUS-guided PG in patients with impaired drainage
of MPD. Tessier ¢t al. performed a retrospective
case review in which 36 patients with chronic
pancreatitis and complete obstruction. These patients
either underwent EUS-guided PG or EUS-guided
pancreatobulbostomy. Relief of symptoms was
demonstrated in 25 (69%) of the studied population.”
Recently, a retrospective cohort of 5 patients
demonstrated a 100% success rate of EUS-guided
PG in combination with anterograde pancreaticoscopy
and intraductal EHL for pancreaticolithiasis.*! The
biggest retrospective study done thus far has evaluated
a total of 44 patients who underwent EUS-guided
pancreatic ductal intervention. Transgastric EUS
rendezvous technique was carried out in 23/44 (52.3%)
patients, transgastric EUS-PG in 18/44 (40.9%),
and transduodenal pancreaticobulbostomy in
3/44 (6.8%). Technical success was lower in the PG
group (77.8%) compared to the transgastric rendezvous
procedure (95.6%).)

Few prospective studies have evaluated on EUS-guided
PDI. Kahaleh ez al. prospectively evaluated 13 patients
with abdominal pain due to pancreatic stenosis
from chronic pancreatitis. There patients underwent
EUS-guided PDI after a failed ERCP. Out of the
patients studied, 10 had successful MPD stent
placement via EUS-PDI across the pancreaticogastric
fistula. The mean follow-up time period was 14 months,
in which the mean pancreatic duct size in these patients
decreased from 4.6 to 3.0 mm (P = 0.01) and pain
score decreased from 7.3 to 3.6 (P = 0.01). Adverse
events included one case of bleeding requiring hemoclip
placement and 1 case of contained petforation.” A
Korean study evaluated placement of a fully covered
self-expandable metal stent (FCSEMS) for patients
with obstructive pancreatitis who failed ERP. A total
of 23/25 patients underwent EUS-guided PG with
placement of the FCSEMS. The rest of the patients
underwent pancreaticoduodenostomy (1/25) and
pancreaticojejunostomy (1/25). The results showed
significant improvement of pain scores (P = 0.001). In
the mean follow-up period (221 days), no complications
related to stent migration, stent clogging, infection,
and/or stent-induced ductal stricture were seen.””

There are several integral steps of the EUS-guided
PG procedure. One of the most important parts
is the technique used for the creation of the
pancreaticogastrostomy. Several different techniques
have been employed by different endoscopists including
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needle-knife cauter
extraction screw, and standard balloon dilators to allow
stent passage across the muscular gastric wall and
pancreatic parenchyma into the MPD. These techniques
can cause significant trauma to the pancreatic tissue
and can result in serious complications including
bleeding, perforation, perigastric collections, or acute
pancreatitis. In addition, standard balloon dilators have a
larger shaft diameter of up to 6 Fr and can result in a
significant leak if access to the MPD is lost after initial
puncture. More recently, the authors at the University
of Minnesota have described a relatively atraumatic
technique using a peripheral angioplasty balloon to
dilate the PG tract. The angioplasty balloon is long
enough to fit the entire length of the echoendoscope
and has a narrower shaft diameter of 4 Fr allowing it
to pass through the PG with minimal resistance.” The
optimal technique for the creation of the PG tract is
yet to be determined and largely remains dependent
on the comfort of the endoscopist with the different
techniques and availability of the equipment.

The second integral part of the EUS-guided PG
procedure is the type of conduit/stent placed within
the created PG to maintain drainage. The stent helps
form a communication between the MPD and the
gastric lumen. This communicating channel (PG)
can decompress the pancreatic duct and can also be
used for procedures such as wire-guided basket stone
retrieval and multiple types of pancreatoscopy-assisted
lithotripsy.®! Several different types of stents have
been described in the published literature. The more
commonly used are the plastic stents (straight, single,
and double-pigtail) though there are case reports
of PG creation using FCSEMSs or lumen-apposing
metal stents (LAMSs).P?*!l Plastic stents have been
preferred over the metal stents due to easier and
less traumatic insertion and a theoretically lower risk
of complications if the stent is displaced. When
metal stents are considered, covered stents are
preferred over uncovered stents due to less risk of
leakage and easy removal and replacement as there
is less tissue in-growth.’” There is also a case report
showing successful deployment of LAMSs for MPD
drainage; Gornals ef a/. presented their case with
EUS-guided pancreatic duct drainage using LAMS
plus a double-pigtail stent in a 44-year-old male
patient with chronic pancreatitis and MPD stricture.”!
A more recent study has shown a decreased rate of
migration with placement of a single pigtail in a
reverse fashion with the pigtail curling partway in the
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MPD, which anchors it in place and the straight end
is left extending into the lumen of the stomach by
at least 3—4 cm. A second side-by-side stent is then

placed after 8 weeks.*

As with any intervention, EUS-guided PG has adverse
events reported in the literature. In fact, it has been
noted that the complication rate for EUS-guided PG
is higher than a EUS-guided rendezvous procedure.!"!
Patients who undergo placement of stents for the
sole purpose of decompression have a high rate of
stent dysfunction (occlusion, migration, or both),
which can be as high as 55%. In one study, 4/26
participants were observed to have spontaneous stent
dislocation after a median time of 285 days. Since
the authors did not observe any damage to the ducts
in this study, they used clinical and radiographic
response to index drainage as an indicator for stent
replacement.” In order to counteract this, some
of the authors have modified their practice by
offering endoscopy with stent exchange and caliber
upsizing (which theoretically will prevent displacement)
or by inserting a second side-by-side stent in the
preexisting fistula.l'”” The second side-by-side stent
placement allows separate motion of the stents during
gastric peristaltic movements which act as a wick
creating space for not only drainage from within the
stents but also from between the stents. Indwelling
stent migration and complete obstruction of the PG
have been seen which have previously been treated
using the EUS-guided rendezvous procedure and a
diathermic dilator.” Another potential complication is
development of peripancreatic fluid collection, which
in most cases has resolved without any intervention.P!
Transpancreatic as well as transmural stent displacement
leading to distal perforation has also been described.**
A retrospective study done on 18 patients in 2019 in
India described several EUS-guided techniques for the
resolution of external pancreatic fistulae in patients
with DPDS. The study concluded that patients who
underwent EUS-guided PG were at a higher risk
for external migration of transmural stents.’? Other
minor complications noted previously are fever, minor
bleeding, hematoma formation, contained perforation,
stripping of wire, and acute pancreatitis.*>*!

In conclusion, EUS-PDI is a relatively new procedure
frequently employed in patients where undertaken
standard ERCP fails or is not possible due to altered
surgical anatomy, with an overall success rate of around
70%-90%.>1 However, it has several complications that
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have previously been observed in small studies. Due to
lack of larger more controlled studies, the exact efficacy
as well safety of this procedure is yet to be determined.
Therefore, multicenter trials and large-scale prospective
studies need to be conducted to further evaluate this
promising procedure. We recommend that EUS-PDI
should be performed in carefully selected patients by
well-trained and experienced interventional endoscopists.
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