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Abstract: Interventional treatment with stents in pancreatic cancer is a topic that developed during recent
years and new fields of palliative stent therapy have evolved. The increasing life expectancy of patients with
unresectable pancreatic cancer increases the need for clinical and cost effective therapeutic interventions.
Current literature, guidelines, practice and evidence were reviewed. Besides the most obvious biliary stenting
via endoscopic retrograde cholangiopancreatography (ERCP), pancreatic and gastroduodenal stenting as well
as percutaneous transhepatic cholangiography (PTC) and the rapidly growing field of endosonographic stent
implantation in the palliative care of patients with pancreatic cancer are being discussed from several points

of view in this review.
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Introduction

Interventional treatment with stents in a palliative setting
is a topic that developed on a large scale since its first
description by Nib Soehendra in 1979 and its development
seems to even accelerate in the more recent past (1). Besides
the most obvious and best established use of biliary stents in
endoscopic retrograde cholangiopancreatography (ERCP)
for palliative endoscopic treatment of obstructive jaundice in
pancreatic cancer (2), several other fields of palliative stent
therapy have evolved (Figure 1), that will be addressed in
detail here.

Methods

A PubMed and Google Scholar search with the terms
“pancreatic cancer” and “stent” was performed and
evaluated from 2018 reversely to 2010 to identify suitable
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studies. 776 studies where identified on PubMed and 74
on Google Scholar (title). Further specification of the
search by adding terms EUS or ERCP reduced the results
to 11073 as well as 241/4 respectively (PubMed/Google
Scholar). The results were evaluated by abstract content for
eligibility. When the content was suitable, a lecture of the
full publication with evaluation of the specific references
was performed. Additional hand search within references
revealed further information on publications and details
possibly of interest for this review. Furthermore guidelines
of the ASGE (3) and ESGE (2) were considered and the

evidence for current practice was reviewed.

Retrograde transpapillary biliary stenting via
ERCP

Painless obstructive jaundice is a hallmark in pancreatic
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Figure 1 Access routes for palliative stent therapy. (A) ERCP; (B) EUS HGS and CDS; (C) EUS GE and GDS; (D) PTC.

cancer and is most commonly caused by a compression and
obstruction of the intrapancreatic portion of the ductus
choledochus by the tumor. In most cases this situation can
be addressed by implantation of plastic- or self-expanding
metal stents (SEMS) in the biliary tract via ERCP
(Figure 14) (4). The choice of stent in this setting has
extensively been discussed from several viewpoints.
Plastic stents are less expensive than SEMS, but it is
known that in the biliary tract they occlude because of
bacterial colonization, with the most cited time span
of 3 to 6 months until stent occlusion, increasing the
risk for recurrent jaundice and cholangitis (5). SEMS
exist in covered and uncovered versions and both have
significantly longer patency rates than plastic stents that
exceed the life expectancy of most patients with metastatic
pancreatic cancer (6,7). A variety of studies showed quite
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homogeneously a similar stent patency in both SEMS
types, with better control of tumor ingrowth, but higher
rate of tumor overgrowth as well as more problems with
stent migration in the covered SEMS group (6-9). Specific
weaknesses of stent types have partially addressed: covered
SEMS have been developed towards preventing dislocation.
In uncovered SEMS the implantation of an additional
covered SEMS into an indwelled uncovered SEMS can
enable successful explantation of both stents in the further
course (10). Partially covered SEMS are developed for
uniting the best of both covered and uncovered SEMS, but it
is difficult to give general statements on this heterogeneous
group of stents. An issue that has been repeatedly brought
up is the risk of cholecystitis due to implantation of a
covered SEMS (6,11,12). Meta-analyses on this topic for
the most do not find convincing evidence of higher rates
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of cholecystitis in covered compared to uncovered SEMS
(7,9,13,14) and publications looking more detailed into
patients characteristics identified tumor invasion of the
feeding artery of the gallbladder and the orifice of the cystic
duct as risk factors for cholecystitis after SEMS placement
(15,16). Newer guidelines suggest the implantation of
SEMS for all palliative cases (2,3), while earlier suggestions
referred to thresholds of patients estimated life expectancy
between 2 and 6 months for cost effectiveness of SEMS
implantation (17,18). The cost of an ERCP with stent
implantation of course varies in different parts of the world,
depending on expenses for medical care as well as material,
including taxes and shipping costs. In highly developed
countries, stent costs do not represent the majority of the
expenses in the palliative care of patients with malignant
extrahepatic biliary obstructions, independently of the stent
choice. In a Dutch multicenter study, the cost difference
for the initial ERCP was purely depending on the price
of the stent used (plastic 1,106$ vs. SEMS 2,094$), while
the total costs of care did not differ after a follow up of up
to 1 year (plastic stents $7,770 and SEMS $7,356). And
this applied even in a patient subgroup who survived
less than 3 months (19). In an American study cost was
lower in patients treated with SEMS than with plastic
stents due to fewer stent exchange procedures (18).
Even in countries with relatively low ERCP costs in
relation to the stent prices, the mean total cost of the relief
of jaundice is not significantly different between SEMS
(1,488.77%) and plastic stent patients (1,319.26$) due to less
frequent and shorter hospitalization for cholangitis in the
SEMS group in patients with unresectable malignant biliary
obstruction (20).

The use of SEMS is encouraged by ESGE also for
bilateral intrahepatic strictures, either in side by side-
or SEMS through SEMS-technique. Uncovered SEMS
should be used to avoid possible complications caused by
duct occlusion like incomplete drainage, cholangitis and
abscess formation by (2). Plastic stenting for intrahepatic
strictures is recommended if there is reasonable doubt on
the malignant nature of the stricture, as well as in the case
of SEMS obstruction by tumor ingrowth. In the last case
the additional placement of either a second SEMS in SEMS
as well as a plastic stent in the occluded SEMS are possible
endoscopic options (2).

In patient with malignant hilar or intrahepatic stenosis,
ERCP should aim at draining at least 50% of the liver
volume and only to opacity ducts that will be drained during
the intervention to avoid complications (21,22).
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We interpret the ESGE’s recent recommendation for
almost exclusive SEMS implantation in pancreatic cancer
as a consequence of increasing evidence that plastic stent
patency in patients with pancreatic cancer is often shorter
than the frequently citied 3 to 6 months (23) together with
a less predictable life expectancy under modern treatment
regimens. More seems to be at stake in the likely event of
stent dysfunction, especially under aggressive chemotherapy,
possibly resulting in a wide field of undesired effects
ranging from additional diagnostic imaging and therapeutic
drainage procedures with all related costs and patients
stress, over delayed or discontinued chemotherapy, severe
cholangitis, organ dysfunction to significant reduction of
survival and even death (24). Still, this recommendation has
not yet been fully applied in endoscopy units in our field of
view. This might be due to the multiplying material costs of
several SEMS as well as less experience in the use of SEMS
in cases with widespread or metastatic disease and complex
compression of intrahepatic ducts.

Percutaneous transhepatic cholangiography
(PTC)

PTC (Figure 1D) has been challenged by endoscopic and lately
EUS approaches and the frequency of PTC has gradually
decreased (25,26). The insertion of a wire for rendezvous,
a plastic drain for internal and/or external (Yamakawa-/
Miinchner-drainage) as well as a metal stent are well
established, but there is a higher risk for complications and
impact on quality of life compared to EUS approaches (27).
Although these percutaneous interventions represent an
appreciated salvage procedure, if local EUS expertise is
available, PTC should be considered only after both ERCP
and EUS-BD attempts have failed or are not suitable (27).

Endosonographic biliary drainage (EUS-BD)

Cannulation of the papilla Vateri is successful in a vast
majority of ERCP attempts (4), but in some cases an
alternative access for biliary drainage and stent implantation
has to be established. Giovannini published the first
report on transduodenal endosonography (EUS) guided
rendezvous with stent implantation after a failed ERCP
attempt in 2001 (28). The first direct biliary drainage with
stent implantation was reported in 2003 by Burmester, who
used plastic stents (29) and shortly later by Giovannini using
a SEMS (30). Since then several endosonographic access
routes to the biliary tract have been described with minor
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variations in mostly small patient groups that can mainly
be categorized into intrahepatic and extrahepatic access
(Figure 1B). Stent placement can be performed bilioenteric
[i.e., hepaticogastrostomy (HGS), cholecystogastrostomy
or choledochoenterostomy (CDS)] or transpapillary, either
antegrade or via rendezvous procedure (31). In the largest
meta-analysis on EUS-BD so far, higher complications rates
for EUS-BD compared to ERCP have been described (32),
but chances for complications might be higher in
selected cases with failed primary biliary cannulation.
A retrospective study found a higher complication rate
for endoscopic precut papillotomy than for EUS guided
rendezvous after failed primary biliary cannulation (33).
Only recently three prospective randomized trails comparing
ERCP and EUS-BD were published including 62.4%, 90%
respective 100% patients with pancreatic cancer as a cause
for malignant biliary obstruction (34-36). The study by
Bang ez al. reported no statistical differences in any of the
outcome measures between the two groups (36) and Park
et al. observed very similar results with absence of early
complications and a difference in the of type of late adverse
events: four cases of SEMS tumor overgrowth in the ERCP
group, two cases of food impaction in the stent and two cases
of late stent dislocation after a stable fistula had established
in the EUS group (35). In the multicenter study by Paik ez 4/.
significantly less early and late complications as well as longer
stent patency, fewer reinterventions, shorter procedure time
and better quality of life in the follow up were reported
while similar technical success rates were observed (34).
Importantly, all cases that could not be addressed by the
randomly assigned drainage procedure, both in the ERCP
and the EUS group, crossed successfully over to the other
group and there was no need to apply non endoscopic
drainage techniques in all three studies. Details on the
studies are listed in 7able 1 and the types of complications
observed in the meta-analysis by Wang ez a/. (32)
are stated in Figure 2. These inconsistent results may at least
partially be seen as a hen and egg problem: EUS BD is often
performed as a rescue procedure, which applies to only
0.6-3.3% of the cases scheduled for ERCP in retrospective
studies in tertiary care centers (37,38), while in the study
centers of the three prospective studies comparing ERCP
to EUS, the endoscopist’s expertise most likely exceeds
the one found in an average tertiary care center. A single
endoscopist experienced in both EUS and ERCP required
an experience of 33 cases in EUS-BD to achieve a flattening
of the learning curve with reduction of complications
and procedure time were seen (39). Similar results were
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reported in a single center evaluation of the first 101 cases
of EUS BD over 7 years: in the first half of the patients 5
procedure related death were observed, while in the second
half only a single lethal complication occurred (40). In both
measures, it seems to take several years of intense practice
in an average tertiary center to achieve expertise to reduce
interventional complications. Meta-analyses comparing
extrahepatic and intrahepatic access routes for EUS-
BD fund similar technical and functional success rates in
both routes but adverse events were less frequent with the
extrahepatic route in one analysis (32,41,42). In essence
the choice of access route is dependent on the factors of
patient’s anatomy, local expertise and personal preference
(42,43). When it comes to choice of stents for EUS-BD
the aim is to establish a tight connection between the
gastrointestinal and the biliary tract to avoid biliary leakage
and peritonitis. Expandable stents with a cover fit this aim
better than plastic stents. Furthermore, the compression
and expansion effect of the SEMS might be more useful to
prevent the other common adverse events such as bleeding,
stent obstruction and dislocation more than plastic stents
(32,44). Among SEMS in EUS BD, an uncovered part
is important for intrahepatic placement to avoid branch
duct obstruction, while a longer covered part is useful in
addressing the risk of stent dislocation and consecutive
leakage, which seems to be highest in EUS HGS, since
there can be significantly movement between the stomach
and the liver (45). For this reason, a long unilaterally
covered stent with an uncovered intrahepatic end is the
favored design today in EUS HGS (45,46), while in the
other access routes special SEMS are being developed and
tested without a clear prevailing special design modification.
Second generation LAMS, although primarily intended for
the management of fluid collections, are appreciated for
EUS-BD for the advantage of a single step stent insertion
without time consuming and possibly dangerous device
changes over the wire as well as a possibly better prevention
of dislocation by the stents tulips in extrahepatic access in
comparison to normal SEMS, especially when it comes to

punction of the gallbladder (31,47).

Pancreatic stents for treatment for pain

Pain of “obstructive type” caused by pancreatic duct
obstruction is an established concept in chronic pancreatitis
than can be treated by decompression by implantation
of a pancreatic ductal stent (48,49). Similar, but less
evidence exists for decompression of the pancreatic
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duct by pancreatic cancer concerning amelioration of
pain, opioid consumption and quality of life (50-53).
All publications state that the procedure is safe and no
excessive complication rates have been reported. Although
the pathophysiological concept is convincing, data seem
promising and the equipment to perform this procedure
is easily available, we could not find evidence of a widely
accepted practice of this technique or recent publications
on this topic. EUS drainage of the pancreatic duct has been
described in case reports in benign conditions (54) as well
as in unresectable pancreatic cancer (55) as a salvage access
route in patients with strong indication for ductal drainage
because of recurrent pancreatitis, but to our knowledge no
study data exist on this topic.

Gastroduodenal obstruction

Duodenal or gastric outlet obstruction is common in
patients with advanced pancreatic cancer and the most
established therapeutic options for this problem are
operative gastroenterostomy and the implantation of an
endoluminal gastroduodenal SEMS (GDS) (Figure 1C).
Retrospective comparative studies quite homogeneously
showed a shorter in hospitalization without significant
differences in complications, reinterventions and survival
between the groups (42,56,57), with higher score of patency
for the surgical patients in the early follow up, but similar
rates in the later follow up and earlier oral food intake and
shorter time to chemotherapy in the GDS groups (42,57).
The complications and risks of GDS include stent migration
and blockage from food, debris or tumor ingrowth, as well
as bleeding, perforation and blocking the ampulla, possibly
causing pancreatitis or cholangitis. With improvement
in life expectancies, these complications are becoming
more relevant and patients need to be informed about
dietary limitations to avoid stent occlusion. Often patients
require luminal as well as biliary stenting in the course
of the disease. While implantation of a GDS in patients
with earlier biliary stenting is usually not a problem, the
implantation of a biliary stent after an GDS implantation
can be technically challenging and has lower success rates
than normal ERCP (58,59). Therefore careful evaluation of
the necessity of stenting of the biliary tract should be done
before implantation of a duodenal stent. When obstructive
jaundice arises after GDS implantation, EUS-BD provides
an effective solution in this setting with significantly higher
technical and clinical success rates than a classic ERCP

approach (58) and EUS-BD via HGS provides longer
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Figure 2 Complications in EUD-BD, data from meta-analysis of Wang ez al. (32).

biliary stent patency than via CDS (60).

EUS guided gastroenterostomy (GE) is a rapidly
developing field which has first been described in 2002 (61)
in animals and in 2005 in humans with the help of
magnets (62). The technical feasibility has evolved by
introduction of second generation LAMS and technical
variations described range from direct punction to balloon
assisted punction with single or double balloon catheters
inserted through the stricture (63). Recent multicenter
studies on this topic revealed lower complication rates when
compared to surgical GE with similar clinical success rates in
both groups (64,65), making EUS GE a promising alternative
to both gastroduodenal stenting and surgical GE.

In conclusion, the palliative management of pancreatic
cancer with stents is a quickly developing field, especially
in EUS and SEMS applications. The various access routes
for stent therapy in pancreatic cancer are illustrated in
Figure 1. In our opinion it is important for endoscopists
who perform ERCP in tertiary care centers to have
knowledge and skills in EUS interventions as well, since
the two methods develop towards a complementary use
depending on individual patient’s properties.
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