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ERCP performed through previously placed duodenal stents:
a multicenter retrospective study of outcomes and
adverse events
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Background and Aims: ERCP performed through previously placed enteral stents is an uncommon procedure

without a significant amount of supporting literature and with a wide reported range of technical success. The
purpose of this study was to evaluate and better define the technical feasibility and safety of performing ERCP
through enteral stents in patients with combined malignant biliary and gastric outlet obstruction.

Methods: We conducted a multicenter, retrospective study on 71 patients with combined gastric outlet and
biliary obstruction who underwent ERCP through a previously placed enteral stent at 2 tertiary care centers. Out-
comes included but were not limited to technical success, clinical success, need for repeat ERCP, adverse events,
and survival time.

Results: Overall technical success was achieved in 60 of 71 patients (85%), with technical success of 40 of 46
(87%) in type I obstructions (gastric outlet obstruction above the ampulla), 16 of 21 (76%) in type II obstructions
(gastric outlet obstruction at the level of the ampulla), and 4 of 4 (100%) in type III obstructions (gastric outlet
obstruction distal to the ampulla). In general, patients who achieved technical success also achieved clinical suc-
cess. Adverse events occurred in 3 patients (3/71): 2 patients with acute cholangitis and 1 patient with perforation.
Average survival time after the procedure was 4.6 months overall.

Conclusions: ERCP performed through enteral stents is safe, with a high technical and clinical success rate, but
may be more technically challenging in the setting of type II obstructions. This procedure could be considered
first line in the unique setting that a patient requires ERCP through a previously placed enteral stent for malignant
gastric outlet and biliary obstruction. (Gastrointest Endosc 2018;87:1499-504.)
Patients with malignant gastric outlet obstruction from
pancreatic, ampullary, or duodenal malignancies frequently
develop concomitant biliary obstruction and require biliary
intervention as their disease progresses.1 Previously, biliary
bypass surgery with or without gastrojejunostomy was the
mainstay of treatment.2 However, these patients are often
poor surgical candidates at the time of presentation
because of advanced disease state or comorbidities.
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The development of less-invasive endoscopically placed
biliary and metal self-expanding metal stents has shifted
the paradigm away from traditional surgical treatment.
Endoscopy is safer and more cost-effective along with non-
inferior outcomes.3 In general, many gastroenterologists
advocate placement of a biliary stent prophylactically
in patients with malignant gastric outlet obstruction
given the likelihood that patients will develop biliary
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TABLE 1. Patient demographics (n [ 71)

Characteristic Value

Mean age, y 66.87

Male 44 (62)

Female 27 (38)

Tumor

Pancreatic 36 (51)

Duodenal 15 (21)

Ampullary 5 (7)

Other 15 (21)

Values are n (%) unless otherwise defined.

ERCP performed through previously placed duodenal stents Staub et al
obstruction at a later time. Indeed, prior studies
demonstrated that as many as 60% of patients who
receive duodenal stents also ultimately received biliary
stents.4 In certain circumstances, however, if the biliary
stent was not placed before luminal obstruction, then the
endoscopist is faced with the unique situation of
performing ERCP and attempted biliary stent placement
through a previously placed duodenal stent.

The aim of our study was to examine the technical feasi-
bility and clinical success of performing ERCP through
duodenal stents to relieve malignant biliary obstructions.
To date, this is the largest cohort on this topic known to
the literature.
METHODS

We performed a multicenter, retrospective review of pa-
tients with combined malignant biliary and duodenal
obstruction who underwent ERCP through duodenal stents
at the University of Utah Health Science Center in Salt Lake
City, Utah and Jefferson University School of Medicine in
Philadelphia, Pennsylvania between July 2006 and
December 2016. Medical records, endoscopy reports, labo-
ratory results, radiologic studies, telephone records, and
other records were reviewed for all patients included in
the study.

Inclusion criteria were patients with malignant biliary
and duodenal obstruction who underwent an ERCP for at-
tempted biliary decompression performed through
duodenal stents. Compiled data included patient demo-
graphics, etiology and location of cancer, stent characteris-
tics, need for duodenal self-expanding metal stent strut
dilation, type of sedation required, pre- and postprocedure
bilirubin levels, and any adverse events.

Outcome data included technical success and clinical
success of the procedure and need for any subsequent
ERCP after the index biliary stent placement. Technical suc-
cess was defined as completion of ERCP with successful
deployment of a biliary stent. Clinical success was defined
as achievement of successful biliary drainage and a
decrease in the preprocedure serum bilirubin level to
25% or more within 2 weeks after the procedure. Survival
time or time to last documented contact after the interven-
tion was recorded. This study was Institutional Review
Board approved at both centers.
RESULTS

Demographics
A total of 71 patients (44 men, 27 women) with malig-

nant biliary obstruction who underwent ERCP through
duodenal stents were identified (Table 1). The mean age
was 66.87 years (range, 31-92). All patients had
underlying malignant disease that had caused gastric
outlet and biliary obstruction. The malignant etiologies of
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gastric outlet and biliary obstruction at the time of ERCP
were pancreatic cancer (36/71, 51%), primary duodenal
cancer (15/71, 21%), ampullary cancer (5/71, 7%), and
other (15/71, 21%).

Enteral and biliary stent characteristics
Malignant gastric outlet obstructions were treated using

Wallflex enteral stents (Boston Scientific, Natick, Mass) in
70 patients (99%) and 1 Evolution enteral stent (Cook
Endoscopy, Winston Salem, NC) in 1 patient (1%). The
enteral stents used were 22 � 60 mm (19/71, 45%), 22 �
90 mm (32/71, 45%), and 22 � 120 mm (20/71, 28%).
Sixty-eight biliary stents were self-expanding metal stents
(96%) and 3 were plastic stents (4%). Sixty-two patients
received Wallstent or Wallflex biliary stents (Boston Scien-
tific), 57 of which were 10 � 60 mm in size and 5 were
10 � 80 mm; 6 patients received 10 � 60 mm Alimaxx-B
biliary stents (Merit Endotek, South Jordan, Utah).

Type of malignant obstruction
Type of combined biliary and gastric outlet obstruction

was documented based on the classification system
described by Mutignani et al.5 In type 1 patients, the
gastric outlet obstruction occurs at the level of the
duodenal bulb or upper duodenal genu but without
involvement of the major papilla. In type 2 patients,
gastric outlet obstruction occurs in the second portion of
the duodenum with involvement of the major papilla. In
type 3 patients, gastric outlet obstruction occurs in the
third portion of the duodenum distal to and without
involvement of the major papilla. Of 71 patients, 46
(65%) had type I obstruction, 21 (30%) had type II
obstruction, and 4 (6%) had type III obstruction.

Results by type of obstruction
Type I obstruction. Technical success was achieved

in 40 of 46 patients (83%) with type I obstruction
(Table 2). The 6 patients with unsuccessful biliary stent
placement underwent interventional radiology–guided
placement of a percutaneous transhepatic biliary drain.
Of the 40 patients in whom biliary stent placement was
www.giejournal.org
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TABLE 2. Clinical outcome by type of combined obstruction

Type of combined
obstruction

Technical success
achieved

Rescue procedure
performed

Clinical success
achieved

Need for
reintervention

Average survival
time (mo)

Adverse
events

Type I (n Z 46) 40 (87%) 6/6
percutaneous transhepatic

cholangiography

38/40 (95%) 15/46 (33%) 3.1 2/46 (4%)
Cholangitis

Type II (n Z 21) 16 (76%) 3/5
percutaneous transhepatic

cholangiography
2/5

EUS-guided drainage

15/16 (94%) 2/21 (9%) 7.5 0/21 (0%)

Type III (n Z 4) 4 (100%) None 4/4 (100%) 1/4 (25%) 12 1/4 (25%)
Perforation

Figure 1. ERCP through a duodenal stent in a patient with type II combined outlet obstruction. A, Endoscopic view of a previously placed duodenal stent
in a patient with pancreatic adenocarcinoma through an EGD scope. Note that the lumen is much narrower within the stent than would be seen in a
normal duodenum. B, Cannulation of the same patient as shown in A using a duodenoscope through the mesh of the duodenal stent. Note the tissue
ingrowth and hyperplasia does not allow the ampulla to be clearly seen; this is typical in these situations. C, Passage of a biliary metal stent over a wire
through the mesh of the duodenal stent into the bile duct. D, Final appearance of the biliary stent after placement through the duodenal stent.

Staub et al ERCP performed through previously placed duodenal stents
successful, clinical success was achieved in 38 (95%), as
evidenced by decrease in average preprocedural bilirubin
from 4.4 mg/dL to average of 2.3 mg/dL postprocedurally.

Type II obstruction. Sixteen of 21 patients with type
II obstruction achieved technical success (76%). Three pa-
tients who did not achieve technical success by ERCP
received interventional radiology, whereas 2 underwent
www.giejournal.org V
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EUS-guided drainage. Fifteen of 16 patients who had tech-
nical success also achieved clinical success (94%). The
average preprocedure bilirubin for patients with successful
ERCP placement was 5.7, which decreased to 4.0 after the
procedure (Figs. 1, 2, and 3).

Type III obstruction. All 4 patients with type III
obstruction achieved technical success and required no
olume 87, No. 6 : 2018 GASTROINTESTINAL ENDOSCOPY 1501
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Figure 2. Fluoroscopic view of a biliary self-expanding metal stent after
deployment through a duodenal self-expanding metal stent. Note the
external biliary drain that was previously placed and does not extend to
the duodenal lumen.

ERCP performed through previously placed duodenal stents Staub et al
alternative intervention (100%). All patients also had clin-
ical success, with a decrease in average bilirubin from
3.13 mg/dL preprocedurally to an average of 1.1 mg/dL
postprocedurally.

Survival and etiology of malignancy
The mean survival duration after ERCP and placement of

biliary stent in the 71 patients was 4.6 months. Mean sur-
vival time for patients who received ERCP through
duodenal stents for gastric outlet obstruction in the pylo-
rus, duodenal bulb, second portion of duodenum, and
third portion of the duodenum was 2.4 months, 6.2
months, 3 months, and 5.8 months, respectively.
DISCUSSION

Classically, the nonsurgical treatment of malignant
biliary obstructions in patients who already have
indwelling enteral stents was via percutaneous transhe-
patic cholangiography because ERCP may be very chal-
lenging in these patients.6-8 However, percutaneous
transhepatic cholangiography has high rates of drainage
occlusion, dislocation, and overall decreased patient qual-
ity of life because of drainage causing abdominal wall
discomfort. In a study of 385 patients with biliary stric-
tures, Novacek et al9 demonstrated that approximately
every fifth catheter caused adverse events, requiring
additional interventions and in-hospital treatment. For
these reasons ERCP with internal drainage is the preferred
strategy in these patients.
1502 GASTROINTESTINAL ENDOSCOPY Volume 87, No. 6 : 2018
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Challenges with biliary stent placement through enteral
stents include achieving an appropriate endoscopic posi-
tion below the ampulla, limited visualization of the ampulla
through the struts of the enteral stent, and technical diffi-
culties involved in cannulating the biliary tree and subse-
quently placing a stent through the struts of the enteral
stent. We found that 2 of the key ingredients in achieving
successful cannulation in many patients, especially those
with type II combined biliary and duodenal obstruction,
were patience and persistence. No specific maneuver was
helpful in every case, and approaches were individualized
based on visualization, duodenoscope position, and so on.

Previously, self-expanding metal stent manipulation or
adjustment to facilitate biliary access has been achieved
via various methods, including removal of stent wires
with forceps, argon plasma coagulation to melt stent struts,
and balloon dilatation of the stent interstices. All these
methods carry their own risks and difficulties.9,10

Although a small number of studies have examined
simultaneous endoscopic stent placement for patients
with duodenal and biliary obstructions, only limited data
exist regarding biliary stent placement through previously
placed enteral stents that cover the papilla.2,8-12 These
studies have reported a wide range of technical success
rates between 34.2% and 100%. Notably, several of these
studies included patients with previously inserted biliary
stents or percutaneous transhepatic biliary drainage, which
facilitate or “guide” the endoscopist to the major papilla,
improving technical success rates.5,13 A more recent study
by Khashab et al12 included only patients without prior
biliary manipulation and reported successful biliary
cannulation in 13 of 38 patients (34.2%). Similarly, our
study did not include patients with pre-existing biliary
stents and had an overall technical success rate of 85%
(60/71).

Prior studies have identified type II obstruction as a risk
factor for failure of ERCP when attempting to cannulate
through an enteral stent, with type III the least technically
difficult and type I having intermediate difficulty; these re-
sults make intuitive sense from an anatomic and proce-
dural point of view.14,15 For example, in a study of 42
patients Yao et al14 demonstrated technical success in
88% of patients with type I strictures versus 18.2% with
type II strictures and 100% with type III strictures. Our
study was consistent with this finding because patients in
our study with type II obstructions had the lowest
technical success rate of 76%, whereas type III
obstructions had the highest technical success rate
(100%) and type I obstructions were intermediate, with
83% technical success. The reason for increased technical
failure in type II obstruction is the added complexity of
localized tumor infiltration further obscuring (or even
obliterating) the major papilla, compounding the
inherent difficulties previously mentioned.

In general, patients in our study who achieved tech-
nical success of biliary stent placement also achieved
www.giejournal.org
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Figure 3. A, Endoscopic image of the site of the ampulla viewed through a duodenal stent before cannulation. B, Cannulation of the same patient shown
in A. C, Endoscopic view after biliary self-expanding metal stent deployment.

Staub et al ERCP performed through previously placed duodenal stents
clinical success. By relieving biliary obstruction, patients
experience improvement in symptoms associated with
jaundice such as nausea, pruritus, and anorexia, which
has been shown to be integral to effective palliative
care.16,17 In our study, 25% of patients (18/71) developed
recurrent jaundice and required a repeat ERCP. Interest-
ingly, 15 of 45 patients (33%) with type I obstruction
required reintervention, whereas only 2 of 21 patients
(9%) with type II obstruction needed reintervention.
This suggests that recurrence of jaundice may not corre-
late with the location of the combined obstruction in
relation to the papilla.

The adverse event rate in our study was similar to or
lower than reported previously. For example, cholangitis
rates are between 2.3% and 8% in the literature for ERCP
through duodenal stents.5,13 In comparison, for simulta-
neous duodenal and biliary stent placement the rate of
cholangitis is between 7% and 21% in the literature, and
the overall incidence of post-ERCP cholangitis in the gen-
eral population is around 1%.3,12,18,19 Our rate of post-
ERCP cholangitis was 2 of 71 (3%). Notably, Tierney et al
identified stent placement through malignant strictures
and presence of jaundice as risk factors for post-ERCP chol-
angitis, both of which were inherently present in our pa-
tient population.18,19 Our study had no procedures
complicated by post-ERCP pancreatitis or bleeding.

Gastroduodenal and biliary obstruction is known to be a
late adverse event from local extension of malignant carci-
noma and is an indicator of short survival time because it
represents advanced cancer.20 For example, the median
survival time in patients with nonresectable periampullary
cancer is 6 to 12 months but has been as low as 8 weeks
in studies reporting combined obstruction.5,13 Our results
were similar to the literature with a mean survival of 4.6
months after ERCP through the enteric stent. Notably, in
our study type III obstructions had the longest average sur-
vival time, but 1 patient with a type III obstruction was still
alive at the time of analysis, having survived 72 months
after ERCP through the use of a duodenal stent. Further,
1 patient with type II obstruction survived 36 months.
www.giejournal.org V
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Patients with type II and type III obstructions may present
with symptoms earlier than type I obstructions, allowing
for earlier palliative or curative intervention. Regardless,
performing ERCP through duodenal stents to relieve malig-
nant biliary obstruction does not appear to affect survival
time for patients with combined gastroduodenal and biliary
obstruction.

Overall, this study demonstrates that performing ERCP
through previously placed enteral stents is a safe and effec-
tive therapy. One limitation of our study is that we did not
have data regarding the time between duodenal stent
placement and the development of biliary obstruction
because most of these patients had their duodenal stent
placed at outside institutions and were sent to our centers
for ERCP when jaundice developed. Although more techni-
cally challenging in type II obstructions, ERCP through
duodenal stent does not appear to have an increased risk
of adverse events or decreased survival time when per-
formed by an experienced endoscopist. It should therefore
be considered as first-line therapy in patients who develop
secondary biliary obstruction.
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