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Abstract: Esophageal stents are important tools for palliative 

treatment of inoperable esophageal malignancies. With the 

development of multiple self-expandable stents, there are now 

several therapeutic options for managing benign and malignant 

esophageal diseases. This paper discusses the various types of 

esophageal stents currently available, indications for their place-

ment, challenges and complications that gastroenterologists face 

when placing these stents, and some of the innovations that will 

become available in the near future. 

Historically, esophageal stents have been used to palliate 
patients with dysphagia or obstruction caused by a malig-
nancy.1 However, these rigid plastic prostheses have been 

associated with high complication and morbidity rates.2 Currently, 
esophageal stents are made from metal alloy compounds and durable 
polymers, and these stents are used for the treatment of a variety of 
benign and malignant esophageal conditions. Benign conditions 
include refractory strictures (such as those induced by peptic ulcers, 
anastomoses, and radiation), tracheoesophageal fistulae, iatrogenic 
perforations, and leaks; malignant conditions that can be treated 
with stents include inoperable esophageal cancer, gastroesophageal 
junction cancer, and gastric cardia cancer.3,4 

With the recent development of self-expanding plastic stents 
(SEPS) and self-expanding metal stents (SEMS), stent placement 
for esophageal pathologies can be safe and cost-effective.

Types of Esophageal Stents

A variety of SEPS and SEMS are currently available in the 
United States, including those manufactured by Boston Scien-
tific, Cook Medical, EndoChoice, Merit Medical Endotek, and 
Taewoong Medical Co (Table 1 and Figures 1–3). Additional 
stents manufactured by ELLA-CS are available in Europe  
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Table 1.  Esophageal Stents Currently Available in the United States

Manufacturer and 
product name Material and design Outer diameter (mm) Length (cm) 

Introducer 
diameter 
(mm)

Boston Scientific

Polyflex Esophageal Stent* Polyester/silicone 16 (proximal flare, 20)
18 (proximal flare, 23)
21 (proximal flare, 25)

9, 12, 15 12, 14

Ultraflex Esophageal NG 
Stent System (covered)** 

Nitinol (polyurethane) 18 (proximal flare, 23)
23 (proximal flare, 28)

10 (covered portion, 7)
12 (covered portion, 9)
15 (covered portion, 12)

6

Ultraflex Esophageal  
NG Stent System  
(noncovered)**

Nitinol 18 (proximal flare, 23) 7, 10, 12, 15 6

WallFlex Partially Covered 
Esophageal Stent†

Nitinol (silicone-coated, 
wire-braided, removal 
suture)

18 (proximal flare, 23)
23 (proximal flare, 28)

10 (covered portion, 7)
12 (covered portion, 9)
15 (covered portion, 12)

6

WallFlex Fully Covered 
Esophageal Stent

Nitinol (silicone-coated, 
wire-braided, removal 
suture)

18 (proximal flare, 25)
23 (proximal flare, 28)

10, 12, 15 6

Cook Medical

Esophageal Z-Stent with 
Dua Anti-Reflux Valve‡

Stainless steel  
(polyurethane coating)

18 (proximal flare, 25) 8, 10, 12, 14 10

Evolution Esophageal  
Fully Covered  
Controlled-Release Stent¶

Nitinol (internal and 
external silicone coating)

18 (flange, 23)
20 (flange, 25)

8, 10, 12 8

Evolution Esophageal 
Partially Covered 
Controlled-Release Stent¶

Nitinol (internal and 
external silicone coating)

20 (flange, 25) 8, 10, 12.5, 15 8

EndoChoice

Bonastent Esophageal Stent Nitinol (silicone coating) 18 6, 8, 10, 12, 14, 16 6

Merit Medical Endotek

Alimaxx-ES Fully Covered 
Esophageal Stent

Nitinol (covered with 
polyurethane)

12, 14, 16, 18, 22 7, 10, 12 5.3

Taewoong Medical Co                                                                                                          

Niti-S Esophageal  
Double Stent

Inner, covered layer: 
polyurethane;
outer, uncovered layer: 
nitinol wire

16 (ends, 24)
18 (ends, 26)
20 (ends, 28)

Inner layer, 6; outer layer, 1.5
Inner layer, 8; outer layer, 2.5
Inner layer, 10; outer layer, 3.5
Inner layer, 12; outer layer, 4.5
Inner layer, 15; outer layer, 7 

5.8, 6.5

Niti-S Esophageal  
Covered Stent  
(fully covered)§

Nitinol (completely  
covered with  
polyurethane)

16 (ends, 24)
18 (ends, 26)
20 (ends, 28)

6, 8, 10, 12, 15 5.8, 6.5

Niti-S Esophageal  
Covered Stent  
(antireflux)

Nitinol (covered with 
polyurethane) and a 
polytetrafluoroethylene 
antireflux skirt¥ 

16 (ends, 24)
18 (ends, 26)
20 (ends, 28)

6, 8, 10, 12, 15 5.8, 6.5

*Indicated for the management of refractory benign strictures.**Available as a proximal-release stent. †Reconstrainable for up to 75% of 
deployment. ‡The antireflux valve has a 1-way windsock design. ¶Can be recaptured to position. §Available as proximal- and distal-release 
stents; reconstrainable for up to 50% of deployment. ¥The skirt has a length of 4 cm and a diameter of 1.6 cm or 2.6 cm. 
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(Table 2). Each company has created stents with several 
advantages, including radial forces that maintain stent 
patency and positioning, no or minimal foreshortening 
on stent deployment, a silicone or polymer stent coating 
that decreases tissue ingrowth, and improved fluoro-
scopic visibility for accurate placement. 

Stents are available in 3 types: uncovered, fully cov-
ered, and partially covered. The original esophageal SEMS 
were uncovered, with no synthetic material covering the 
metal mesh. However, a variety of covering materials 
(most commonly polytetrafluoroethylene) have been 
developed due to complications of tumor and granula-
tion tissue ingrowth. Fully covered stents do not have 
any exposed bare metal, but they are more prone to stent 
migration. Partially covered SEMS have a small portion 
of exposed bare metal at the proximal and distal ends to 
allow embedding into the esophageal wall, which helps to 
prevent migration.5

Complications Associated with Esophageal 
Stents

Complications associated with esophageal stents are 
generally classified as either early or delayed.6 Early 
complications occur immediately or within 2–4 weeks 
postprocedure and include chest pain, fever, bleeding, 
gastroesophageal reflux disease, globus sensation, perfora-
tion, and stent migration.7 In 1 study, early complications 
were reported in up to 32% of patients, with stent migra-
tion being the most common complaint.8 Prolonged chest 
pain has been reported in 12–14% of cases, while rates 
of direct perforation have been lower. A small amount 
of bleeding is relatively common after stent placement; 
more severe bleeding is rare, occurring in 1% of cases in 
1 study.9 Among both early and delayed complications, 
stent migration is the most common complication, occur-
ring at a frequency of 7–75%.3

Figure 1.  From left to right, Boston Scientific’s Polyflex 
Esophageal Stent, Ultraflex Esophageal NG Stent System,  
WallFlex Fully Covered Esophageal Stent, and WallFlex 
Partially Covered Esophageal Stent. 

Figure 2.  A sample of partially and fully covered esophageal 
stents. 

Figure 3.  The Alimaxx-ES Fully Covered Esophageal Stent 
(Merit Medical Endotek).
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Delayed complications are more common than 
early ones and are defined as complications that occur 
at least 2–4 weeks after placement of a stent; however, 
delayed complications can often present months after 
the procedure. These complications include tumor 
ingrowth, stent migration, stent occlusion, development 
of esophageal fistulae, and recurrence of strictures.7 
Delayed complications have been reported in 53–65% 
of patients, with a reintervention rate of up to 50%.6,10 
In a study of 133 patients who underwent placement of 
SEMS for treatment of malignant strictures, Homann 
and colleagues reported an overall delayed complication 
rate of 53.4% (71/133 patients).11 Recurrent dysphagia 
was caused by tumor ingrowth (22%), bolus obstruc-
tion (21%), stent migration (9%), or esophageal fistu-
lae (9%). In another study, approximately 0.5–2% of 
patients died as a direct result of esophageal stents.12

Challenges in Esophageal Stent Placement

Placement of esophageal stents may be associated with 
several challenges depending on the location of stric-
tures or tumors in the esophagus. Because a stent must 
be long enough to bridge a stricture and extend 2–4 cm  
beyond each end, a stricture located proximally or dis-
tally can be difficult to stent properly. Strictures that 

have narrow or tortuous lumens present another chal-
lenge because the luminal diameter must allow passage 
of the endoscope.6 

High-Grade Strictures
If a stricture is very tight or difficult to traverse with a  
standard endoscope, there are currently several ways to 
bypass the stricture.13 One option is to use a dilator. There 
are 3 types of dilators currently available. Mercury or 
tungsten-weighted bougies, such as a Maloney (Medo-
vations) bougie, of increasing diameters can be inserted 
blindly. Polyvinyl dilators (Savary-Gilliard, Cook Medi-
cal) can be inserted over a 0.035-inch guidewire passed 
through a biliary or balloon catheter to cross the stricture. 
Through-the-scope (TTS) balloon dilators (CRE, Boston 
Scientific) can be used with or without a guidewire. These 
dilators are used to dilate the esophagus by imparting 
only radial forces, whereas mercury and polyvinyl dilators 
impart both radial and longitudinal shear forces. Savary-
Gilliard dilators and TTS balloon dilators are currently 
the most commonly used dilators.13 

Another method of bypassing high-grade strictures 
involves using a stent with a smaller diameter. The 
Alimaxx-ES Fully Covered Esophageal Stent (Merit 
Medical Endotek) is available in small diameters  
(12 mm, 14 mm, and 16 mm) and can be deployed using 

Table 2.  Esophageal Stents Currently Available in Europe

Manufacturer and product name Material and design Outer diameter (mm)
Length
(cm) 

Introducer 
diameter 
(mm)

ELLA-CS

FerX-Ella Esophageal Stent 
Boubella*

Stainless steel (fully covered 
with polyethylene)

20 (proximal flare, 36) 9, 10.5, 12, 
13.5, 15, 
16.5, 18, 
19.5, 21

5.9

FerX-Ella Esophageal Stent 
Boubella E**

Stainless steel (partially covered 
with polyethylene)

20 (proximal flare, 36) 9, 10.5, 
12, 13.5, 
15, 16.5

5.9

SX-Ella Esophageal Stent Flexella 
Plus†

Nitinol (fully covered with 
silicone)

20 (proximal flare, 25) 8.5, 11, 
13.5, 15

4.7, 5.9

SX-Ella Esophageal Stent HV—
HV Stent Plus‡

Nitinol (fully covered with 
silicone)

20 (proximal flare, 25) 8.5, 11, 
13.5, 15

5.9

SX-Ella Esophageal Stent  
Degradable BD¶

Polydioxanone absorbable 
surgical suture

18 (ends, 23)
20 (ends, 25)
23 (ends, 28)
25 (ends, 31)

6, 8, 10, 
13.5

5.9

*Antimigration segment between the proximal end and the body of the stent; optional antireflux valve. **No antimigration 
segment; partially uncovered proximal end; optional antireflux valve. †Atraumatic stent ends; optional antireflux valve. 
‡Antimigration collar; optional antireflux valve. ¶Disintegration of the biodegradable stent occurs after 11–12 weeks.
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an introducer with a small diameter (5.3 mm). Pediat-
ric endoscopes, which are usually small in diameter  
(5–8 mm), can also be used.11

Upper Esophageal and Cervical Esophageal Strictures
Traditionally, strictures close to the upper esophageal 
sphincter (UES) have been considered more difficult to 
manage. In the past, the use of stents has been limited by 
patient complaints of chest pain and globus sensation, 
as well as complications such as perforation, proximal 
migration, and aspiration pneumonia.14,15 However, 
studies have recently demonstrated the effectiveness 
and safety of stent placement for the palliation of dys-
phagia and sealing of fistulae in patients with strictures 
close to the UES.16 Verschuur and associates examined 
104 patients with malignant strictures within 8 cm of 
the UES; the researchers achieved technical success in 
96% of patients, an average improvement in dysphagia 
score from 3 to 1, and a fistula sealing rate of 79%.16 
Complications included pain (15%), globus sensation 
(8%), aspiration pneumonia (8%), perforation (2%), 
and migration (3%), all of which were unrelated to the 
stricture’s distance from the UES. Multivariate analysis 
showed that there were no differences in complication 
rates based on the stricture’s distance from the UES.

Distal Esophageal Strictures, Gastroesophageal 
Cancers, and Cardia Cancers 
Distal esophageal strictures still present a significant 
challenge because stent placement across the gastro-
esophageal junction can lead to gastroesophageal reflux 
disease and aspiration. In an attempt to remedy these 
problems, stents with antireflux mechanisms have been 
developed. Dua and coworkers demonstrated the efficacy 
of a windsock valve—currently used in Cook Medical’s 
Esophageal Z-Stent with Dua Anti-Reflux Valve—for 
preventing gastroesophageal reflux disease; the study 
also demonstrated dysphagia relief comparable to that 
associated with standard stents.17 A randomized con-
trolled trial (RCT) by Laasch and colleagues confirmed 
these findings, as reflux was seen in only 12% of patients 
(3/25) who received an antireflux Esophageal Z-Stent, 
compared to 96% of patients (24/25) who received a 
standard open stent (P<.001).18

However, recent RCTs have not reproduced 
these findings.19-21 Blomberg and associates studied 
65 patients who received an antireflux Esophageal 
Z-Stent or a standard stent (Ultraflex Esophageal NG 
Stent System, Boston Scientific or WallFlex Esophageal 
Stent, Boston Scientific).19 No differences were found 
in health-related quality of life due to reflux.19 Sabhar-
wal and coworkers conducted an RCT of 49 patients 
with dysphagia due to distal esophageal cancer who 

received either an antireflux FerX-Ella Esophageal Stent 
(windsock valve; ELLA-CS) or combination treat-
ment with a standard Ultraflex stent and the proton 
pump inhibitor (PPI) omeprazole.21 The researchers 
found no demonstrable difference between the anti
reflux stent and the standard stent plus PPI treatment. 
Given these equivocal data, larger studies and/or  
improved study designs are necessary to determine 
whether antireflux valves are effective. 

 
Management of Benign Esophageal Conditions

The use of self-expandable esophageal stents for the manage-
ment of benign conditions has grown immensely over the 
past decade. Temporary placement of self-expandable stents 
is now used in a variety of benign conditions, including 
postoperative anastomotic leaks, refractory strictures due to 
peptic ulcers or radiation, and tracheoesophageal fistulae.22 

Use of Self-Expanding Plastic Stents for Treatment of 
Benign Esophageal Conditions
SEPS are increasingly being used for the treatment of 
benign esophageal conditions. These stents are thought 
to have several advantages over standard SEMS—includ-
ing low cost, ease of placement and retrieval, and limited 
local tissue reaction—and still provide symptomatic 
relief of dysphagia.23 

Several studies have shown SEPS to be very effective 
for treating benign esophageal conditions.24-26 Langer 
and colleagues described the effective use of SEPS for 
the treatment of postoperative esophageal anastomotic 
leaks.24 Nearly 90% of treated patients had successful 
initial closure with SEPS, enabling early oral feeding. 
Late stent dislocation requiring intervention occurred 
in 37.5% of patients. Repici and associates examined 
15 patients with recurrent strictures after unsuccess-
ful repetitive endoscopic dilation.25 The researchers 
reported long-term resolution of strictures (mean 
follow-up, 22 months) in 80% of patients (12/15) and 
a significant reduction in the dysphagia score (from 3 to 
1), as well as 1 case of migration. 

However, recent studies suggest that SEPS may not 
be as useful for managing benign esophageal conditions 
as was initially thought.23,27 Holm and coworkers retro-
spectively studied 30 patients who underwent a total of  
83 placements of SEPS for treatment of esophageal leaks 
or strictures.23 The researchers reported a high overall 
rate of stent migration (62.1%), with 81.8% of stents 
migrating when placed for treatment of strictures. A 
high percentage of patients (81.9%; 68/83) experienced 
recurrence or persistence of symptoms during long-
term follow-up. In a prospective study of 40 patients 
with refractory benign esophageal strictures, Dua and 
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colleagues reported that 40% of patients (16/40) were 
dysphagia-free at 53 weeks, with 22% of patients (8/40) 
experiencing stent migration.27

According to published studies, SEPS appear to be 
safe for use with minimal tissue trauma.28 These stents can 
be useful for alleviating dysphagia caused by benign stric-
tures, as well as for treating esophageal leaks, fistulae, and 
perforations. However, the use of these stents is limited by 
migration and poor long-term outcomes for treatment of 
benign diseases. 

	  
Use of Self-Expanding Metal Stents for Treatment of 
Benign Esophageal Conditions
Although SEMS are very effective for the palliation of 
malignant strictures, several limitations have precluded 
routine use of these stents. Tissue embedment after stent 
placement renders removal of the stents very difficult and 
often traumatic.3 Also, multiple studies of conventional 
uncovered SEMS have reported significant complications, 
such as bleeding, fistulae, recurrent or new strictures, 
embedment, and erosion.29-31

However, recent studies have shown that fully cov-
ered SEMS (FCSEMS) may be able to overcome the 
problems of partially or completely uncovered SEMS. 
Eloubeidi and associates recently published a study in 
which 35 patients underwent stent placement with  
nitinol FCSEMS (Alimaxx-ES) for treatment of benign 
diseases (perforations, leaks, fistulae, or strictures).32 Dys-
phagia scores improved 1 month after stent placement. 
In addition, 31% of patients had successful long-term 
outcomes without the need for reinterventions; this figure 
included 21% of patients with refractory strictures and 
44% of patients with fistulae or leaks. Stent migration was 
observed in 12 patients (34%), but all of the stents were 
successfully retrieved, with no complications of bleeding, 
fistulae, or erosions. 

In another study, Buscaglia and coworkers examined 
31 patients who underwent placement of FCSEMS for 
treatment of esophageal fistulae, leaks, or strictures.33 In 
total, 28 of 31 patients (90.3%) experienced improve-
ment of their dysphagia or resolution of their fistulae, 
and 41 of 43 stents (95.3%) were removed without any 
complications. The researchers reported 13 complications 
(11 migrations and 2 cases of chest pain/globus sensation) 
that occurred due to the 43 stent placements, for a com-
plication rate of 30.2%. 

Many of the problems associated with uncovered 
or partially covered SEMS may be solved by the use of 
FCSEMS, and given the complications and poor long-
term outcomes associated with SEPS, FCSEMS may 
represent an attractive alternative for treatment of benign 
esophageal conditions. However, further research is neces-
sary, due to the lack of RCTs in this area. 

Management of Malignant Esophageal 
Diseases

Despite advances in the diagnosis, staging, neoadjuvant care, 
and perioperative care of patients with esophageal cancer, the 
5-year survival rate of these patients remains less than 15%, 
and chemotherapy has shown limited survival benefit.34,35 
Therefore, patients with incurable esophageal and other 
nonluminal malignancies of the head and neck often require 
palliation for dysphagia and/or tracheoesophageal fistulae. 

 
Use of Self-Expanding Metal Stents for Treatment of 
Esophageal Malignancies
Since the introduction of SEMS 20 years ago, these stents 
have been shown to be safer and more cost-effective than 
the plastic esophageal prostheses used previously.36 In a 
retrospective study of 153 patients, Eickhoff and colleagues 
found comparable rates of survival, recurrent dysphagia, 
and improvement in dysphagia scores between SEMS and 
SEPS; however, SEMS had a much lower complication rate 
than SEPS (9% vs 22%, respectively).37 Currently, SEMS, 
along with SEPS, have become the mainstay of treatment for 
malignant esophageal strictures and fistulae.

As previously discussed, SEMS are currently available 
in several types: covered, partially covered, and uncovered. 
Covered stents resist tumor ingrowth because they do not 
have an uncovered region that embeds into tissue; however, 
covered stents are also more susceptible to stent migration. 
In a retrospective study of 152 patients who received either 
a covered or uncovered stent, Saranovic and associates 
found that covered stents were associated with more migra-
tion (10% vs 0%) but less tumor ingrowth (53% vs 100%) 
and less restenosis with recurrent dysphagia (8% vs 37%) 
than uncovered stents.38 Fully covered stents also offer the 
advantage of being completely removable.

Although the use of SEMS to treat lower esophageal 
cancer is widely accepted, their use for treating cancer 
closer to the UES is controversial because of the perceived 
increased risk of complications such as perforation, migra-
tion, pain, and patient intolerance. A recent case-control, 
matched study by Parker and coworkers showed that the 
mean dysphagia score decreased by the same amount in 
both patients with upper esophageal cancer and patients 
with lower esophageal cancer who were treated with the 
same types of SEMS.39 In addition, there were no statisti-
cally significant differences in early or late complications 
or median survival rates, showing that SEMS effectively 
treated both proximal and distal cancers of the esophagus.

Use of Self-Expanding Plastic Stents for Treatment of 
Esophageal Malignancies
In the early 2000s, SEPS emerged as an alternative to 
SEMS. Costamagna and colleagues described the use of 
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plastic Polyflex Esophageal Stents (Boston Scientific) for 
the management of 16 patients (15 men) with inoperable 
esophageal strictures.40 After stent placement, patients 
experienced significant improvement in dysphagia; com-
plications included stent migration (in 2 patients) and 
repeat interventions (in 4 patients). Szegedi and associ-
ates conducted a large study in which SEPS were placed 
for palliation of malignant dysphagia in 66 patients; the 
researchers reported dysphagia score improvement, a 
migration rate of 4.5%, and no tumor ingrowth during a 
mean follow-up period of 129 days.41

Although SEPS have been shown to be effec-
tive, recent studies have shown that they may not be 
preferred over SEMS. A recent prospective trial by 
Conio and colleagues randomized 101 patients with 
unresectable carcinoma to SEPS (Polyflex) or partially 
covered SEMS (Ultraflex).42 There was comparable 
dysphagia relief between the 2 groups, but there was 
a significantly higher complication rate (hemorrhage, 
tumor overgrowth, and migration) with SEPS (odds 
ratio, 2.3; 95% confidence interval, 1.2–4.4). An RCT 
by Verschuur and associates examined Ultraflex SEMS, 
Polyflex SEPS, and Niti-S Esophageal Covered Stents 
(Taewoong Medical Co) and showed that all 3 stents 
improved dysphagia scores by the same amount.43 
Recurrent dysphagia occurred more frequently with 
Ultraflex SEMS than Polyflex SEPS or Niti-S stents 
(52%, 37%, and 31%, respectively); however, stent 
migration occurred more frequently with Polyflex SEPS. 

The Future of Esophageal Stents: 
Biodegradable Stents

Biodegradable stents have recently been developed in the 
hopes of avoiding the complications of tissue ingrowth 
and migration and decreasing the need for reinterventions 
for stent removal. In a case series by Saito and coworkers, 
13 patients with benign esophageal stenosis were treated 
with a custom-made stent composed of biodegradable 
poly-L-lactic acid monofilaments.44 Stent migration was 
seen in 10 stents (77%) within 10–21 days of stent place-
ment, while the other 3 stents (23%) remained in posi-
tion at 21 days postplacement. However, no symptoms of 
restenosis were observed in any patients 2 years later, and 
no further therapy was required by any patients. These 
researchers also reported encouraging results in 2 patients 
with benign esophageal strictures after endoscopic sub-
mucosal dissection of esophageal cancer and 1 patient 
who also underwent chemoradiation.45,46

The SX-Ella Esophageal Stent Degradable BD 
(ELLA-CS) is a biodegradable stent composed of 
polydioxanone absorbable surgical suture. In a study 
comparing SX-Ella stents (n=18) and Polyflex SEPS 

(n=20), Van Boeckel and colleagues found similar rates of 
long-term dysphagia relief (33% and 30%, respectively), 
with fewer reinterventions indicated with SX-Ella stents.47 
Černá and associates treated 5 patients with esophageal 
leaks or anastomotic perforations with SX-Ella stents; 
long-term leak sealing was achieved in 80% of patients 
(4/5).48 Repici and colleagues conducted a prospec-
tive study of 21 patients who received SX-Ella stents at  
2 European centers.49 The mean stricture length was 
3±1 cm, and stents were mainly placed from the mid-
esophagus to the distal esophagus. After 7 weeks, stent 
migration occurred in 2 patients (9.5%). The median dys-
phagia score decreased by 2 points over a median follow-up 
period of 53 weeks. By 6 weeks postplacement, the stents 
were completely dissolved in all of the patients. Nine of 
20 patients (45%) no longer experienced dysphagia at 
the end of the follow-up period. However, the remaining  
11 patients (55%) suffered symptom recurrence  
(10 patients with stricture recurrence and 1 patient with 
obstruction from tissue ingrowth). Three patients expe-
rienced severe pain after stent placement, and 1 patient 
experienced minor bleeding. 

The use of biodegradable stents remains problematic 
due to complications of migration, stricture recurrence, 
and tissue ingrowth; 1 case study even reported develop-
ment of a tracheoesophageal fistula.50 These stents also 
present new challenges: In 1 case report, the biodegrad-
able stent mesh collapsed inside the esophageal lumen, 
preventing the passage of a standard endoscope.51

Although biodegradable stents are still associated 
with the complications of migration, stricture recur-
rence, and tissue ingrowth, preliminary data show that 
these stents may provide a valuable alternative to plastic 
and metal stents and may eliminate the need for repeat 
esophageal dilations. However, biodegradable stents 
may also present new challenges, and further studies 
are necessary.

	
Conclusion

Esophageal stents remain important tools for the  
palliative treatment of inoperable esophageal and gastric 
cardia cancers. With the development of multiple SEPS 
and SEMS, there are now several therapeutic options for 
managing benign and malignant esophageal diseases. The 
minimally invasive approach of esophageal stenting has 
improved the quality of life of these patients, who would 
otherwise face a possibly morbid surgical procedure 
or who may have limited treatment options because of 
multiple comorbidities. In the future, new innovations 
such as biodegradable stents may improve stent patency, 
mitigate stent-related complications, and decrease the 
need for reinterventions.



Gastroenterology & Hepatology  Volume 8, Issue 8  August 2012    533

A  C o m p r e h e n s iv  e  R  e vi  e w  o f  E  s o p hag   e a l  S  t e n t s 

The authors have not received financial support from private 
enterprises or manufacturers and have no conflicts of interest. 

References

1. Lee JG, Lieberman D. Endoscopic palliation for esophageal cancer. Dig Dis. 
1997;15:100-112.
2. Parker CH, Peura DA. Palliative treatment of esophageal carcinoma 
using esophageal dilation and prosthesis. Gastroenterol Clin North Am. 
1991;20:717-729.
3. Sharma P, Kozarek R; Practice Parameters Committee of American College of 
Gastroenterology. Role of esophageal stents in benign and malignant diseases. Am 
J Gastroenterol. 2010;105:258-273.
4. Kochman ML, McClave SA, Boyce HW. The refractory and the recurrent 
esophageal stricture: a definition. Gastrointest Endosc. 2005;62:474-475.
5. Irani S, Kozarek R. Esophageal stents: past, present, and future. Tech Gastrointest 
Endosc. 2010;12:178-190.
6. Martinez JC, Puc MM, Quiros RM. Esophageal stenting in the setting of malig-
nancy. ISRN Gastroenterol. 2011;2011:719575.
7. Baron TH. Expandable metal stents for the treatment of cancerous obstruction 
of the gastrointestinal tract. N Engl J Med. 2001;344:1681-1687.
8. Conigliaro R, Battaglia G, Repici A, et al. Polyflex stents for malignant oesopha-
geal and oesophagogastric strictures: a prospective, multicentric study. Eur J Gas-
troenterol Hepatol. 2007;19:195-203.
9. Johnson E, Enden T, Noreng HJ, et al. Survival and complications after inser-
tion of self-expandable metal stents for malignant oesophageal stenosis. Scand J 
Gastroenterol. 2006;41:252-256.
10. Wang MQ, Sze DY, Wang ZP, Wang ZQ, Gao YA, Dake MD. Delayed 
complications after esophageal stent placement for treatment of malignant 
esophageal obstructions and esophagorespiratory fistulas. J Vasc Interv Radiol. 
2001;12:465-474.
11. Homann N, Noftz MR, Klingenberg-Noftz RD, Ludwig D. Delayed compli-
cations after placement of self-expanding stents in malignant esophageal obstruc-
tion: treatment strategies and survival rate. Dig Dis Sci. 2008;53:334-340.
12. Ramirez FC, Dennert B, Zierer ST, Sanowski RA. Esophageal self-expandable 
metallic stents—indications, practice, techniques, and complications: results of a 
national survey. Gastrointest Endosc. 1997;45:360-364.
13. Siersema PD. Treatment options for esophageal strictures. Nat Clin Pract Gas-
troenterol Hepatol. 2008;5:142-152.
14. ASGE Standards of Practice Committee; Lee KK, Anderson MA, Baron TH, et 
al. Modifications in endoscopic practice for pediatric patients. Gastrointest Endosc. 
2008;67:1-9.
15. Gislason GT, Pasricha PJ. Crossing the upper limit: esophageal stenting in the 
proximal esophagus. Dysphagia. 1997;12:84-85.
16. Verschuur EM, Kuipers EJ, Siersema PD. Esophageal stents for malig-
nant strictures close to the upper esophageal sphincter. Gastrointest Endosc. 
2007;66:1082-1090.
17. Dua KS, Kozarek R, Kim J, et al. Self-expanding metal esophageal stent with 
anti-reflux mechanism. Gastrointest Endosc. 2001;53:603-613.
18. Laasch HU, Marriott A, Wilbraham L, Tunnah S, England RE, Martin DF. 
Effectiveness of open versus antireflux stents for palliation of distal esophageal 
carcinoma and prevention of symptomatic gastroesophageal reflux. Radiology. 
2002;225:359-365.
19. Blomberg J, Wenger U, Lagergren J, et al. Antireflux stent versus conventional 
stent in the palliation of distal esophageal cancer. A randomized, multicenter clini-
cal trial. Scand J Gastroenterol. 2010;45:208-216.
20. Wenger U, Johnsson E, Arnelo U, Lundell L, Lagergren J. An antireflux stent 
versus conventional stents for palliation of distal esophageal or cardia cancer: a 
randomized clinical study. Surg Endosc. 2006;20:1675-1680.
21. Sabharwal T, Gulati MS, Fotiadis N, et al. Randomised comparison of 
the FerX Ella antireflux stent and the Ultraflex stent: proton pump inhibi-
tor combination for prevention of post-stent reflux in patients in esophageal 
carcinoma involving the esophago-gastric junction. J Gastroenterol Hepatol. 
2008;23:723-728.
22. Wadhwa RP, Kozarek RA, France RE, et al. Use of self-expandable metallic 
stents in benign GI diseases. Gastrointest Endosc. 2003;58:207-212.
23. Holm AN, de la Mora Levy JG, Gostout CJ, Topazian MD, Baron TH. Self-
expanding plastic stents in treatment of benign esophageal conditions. Gastrointest 
Endosc. 2008;67:20-25.

24. Langer FB, Wenzl E, Prager G, et al. Management of postoperative esopha-
geal leaks with the Polyflex self-expanding covered plastic stent. Ann Thorac Surg. 
2005;79:398-403.
25. Repici A, Conio M, De Angelis C, et al. Temporary placement of an expand-
able polyester silicone-covered stent for treatment of refractory benign esophageal 
strictures. Gastrointest Endosc. 2004;60:513-519.
26. Radecke K, Gerken G, Treichel U. Impact of a self-expanding, plastic esoph-
ageal stent on various esophageal stenoses, fistulas, and leakages: a single-center 
experience in 39 patients. Gastrointest Endosc. 2005;61:812-818.
27. Dua KS, Vleggaar FP, Santharam R, Siersema PD. Removable self-expanding 
plastic esophageal stent as a continuous, non-permanent dilator in treating refrac-
tory benign esophageal strictures: a prospective two-center study. Am J Gastroen-
terol. 2008;103:2988-2994.
28. Repici A, Hassan C, Sharma P, Conio M, Siersema P. Systematic review: the 
role of self-expanding plastic stents for benign oesophageal strictures. Aliment 
Pharmacol Ther. 2010;31:1268-1275.
29. Ackroyd R, Watson DI, Devitt PG, Jamieson GG. Expandable metallic stents 
should not be used in the treatment of benign esophageal strictures. J Gastroenterol 
Hepatol. 2001;16:484-487.
30. Hramiec JE, O’Shea MA, Quinlan RM. Expandable metallic esophageal stents 
in benign disease: a cause for concern. Surg Laparosc Endosc. 1998;8:40-43.
31. Song HY, Jung HY, Park SI, et al. Covered retrievable expandable nitinol 
stents in patients with benign esophageal strictures: initial experience. Radiology. 
2000;217:551-557.
32. Eloubeidi MA, Talreja JP, Lopes TL, et al. Success and complications 
associated with placement of fully covered removable self-expandable metal 
stents for benign esophageal diseases (with videos). Gastrointest Endosc. 
2011;73:673-681.
33. Buscaglia JM, Ho S, Sethi A, et al. Fully covered self-expandable metal stents 
for benign esophageal disease: a multicenter retrospective case series of 31 patients. 
Gastrointest Endosc. 2011;74:207-211.
34. Sundelöf M, Ye W, Dickman PW, Lagergren J. Improved survival in  
both histologic types of oesophageal cancer in Sweden. Int J Cancer. 
2002;99:751-754.
35. Homs MY, vd Gaast A, Siersema PD, Steyerberg EW, Kuipers EJ. Chemo-
therapy for metastatic carcinoma of the esophagus and gastro-esophageal junction. 
Cochrane Database Syst Rev. 2006;(4):CD004063.
36. Knyrim K, Wagner HJ, Bethge N, Keymling M, Vakil N. A controlled trial of 
an expansile metal stent for palliation of esophageal obstruction due to inoperable 
cancer. N Engl J Med. 1993;329:1302-1307.
37. Eickhoff A, Knoll M, Jakobs R, et al. Self-expanding metal stents versus plastic 
prostheses in the palliation of malignant dysphagia: long-term outcome of 153 
consecutive patients. J Clin Gastroenterol. 2005;39:877-885.
38. Saranovic DJ, Djuric-Stefanovic A, Ivanovic A, Masulovic D, Pesko P. 
Fluoroscopically guided insertion of self-expandable metal esophageal stents 
for palliative treatment of patients with malignant stenosis of esophagus and 
cardia: comparison of uncovered and covered stent types. Dis Esophagus. 
2005;18:230-238.
39. Parker RK, White RE, Topazian M, Chepkwony R, Dawsey S, Enders F. 
Stents for proximal esophageal cancer: a case-control study. Gastrointest Endosc. 
2011;73:1098-1105.
40. Costamagna G, Shah SK, Tringali A, Mutignani M, Perri V, Riccioni ME. Pro-
spective evaluation of a new self-expanding plastic stent for inoperable esophageal 
strictures. Surg Endosc. 2003;17:891-895.
41. Szegedi L, Gál I, Kósa I, Kiss GG. Palliative treatment of esophageal carcinoma 
with self-expanding plastic stents: a report on 69 cases. Eur J Gastroenterol Hepatol. 
2006;18:1197-1201.
42. Conio M, Repici A, Battaglia G, et al. A randomized prospective compari-
son of self-expandable plastic stents and partially covered self-expandable metal 
stents in the palliation of malignant esophageal dysphagia. Am J Gastroenterol. 
2007;102:2667-2677.
43. Verschuur EM, Repici A, Kuipers EJ, Steyerberg EW, Siersema PD. New 
design esophageal stents for the palliation of dysphagia from esophageal or gas-
tric cardia cancer: a randomized trial. Am J Gastroenterol. 2008;103:304-312.
44. Saito Y, Tanaka T, Andoh A, et al. Usefulness of biodegradable stents con-
structed of poly-l-lactic acid monofilaments in patients with benign esophageal 
stenosis. World J Gastroenterol. 2007;13:3977-3980.
45. Saito Y, Tanaka T, Andoh A, et al. Novel biodegradable stents for benign 
esophageal strictures following endoscopic submucosal dissection. Dig Dis Sci. 
2008;53:330-333.



534    Gastroenterology & Hepatology  Volume 8, Issue 8  August 2012

H I N D y  e t  a  l

46. Mochizuki Y, Saito Y, Tanaka T, et al. Endoscopic submucosal dissection com-
bined with the placement of biodegradable stents for recurrent esophageal cancer 
after chemoradiotherapy. J Gastrointest Cancer. 2012;43:324-328.
47. Van Boeckel PG, Vleggaar FP, Siersema PD. A comparison of temporary 
self-expanding plastic and biodegradable stents for refractory benign esophageal 
strictures. Clin Gastroenterol Hepatol. 2011;9:653-659.
48. Černá M, Köcher M, Válek V, et al. Covered biodegradable stent: new thera-
peutic option for the management of esophageal perforation or anastomotic leak. 
Cardiovasc Intervent Radiol. 2011;34:1267-1271.

49. Repici A, Vleggaar FP, Hassan C, et al. Efficacy and safety of biodegradable 
stents for refractory benign esophageal strictures: the BEST (Biodegradable 
Esophageal Stent) study. Gastrointest Endosc. 2010;72:927-934.
50. Jung GE, Sauer P, Schaible A. Tracheoesophageal fistula following implanta-
tion of biodegradable stent for a refractory benign esophageal stricture. Endoscopy. 
2010;42(suppl 2):E338-E339.
51. Nogales Rincon O, Huerta Madrigal A, Merino Rodriguez B, Gonzalez Asanza 
C, Cos Arregui E, Menchen Fernandez-Pacheco P. Esophageal obstruction due to a 
collapsed biodegradable esophageal stent. Endoscopy. 2011;43(suppl 2):E189-E190.

.md
c o n t i n u i n g  m e d i c a l e d u c at i o n  ONLINE    

Learn, then Earn.
Educational supplements from  

Gastroenterology & Hepatology, complete with 
online post-tests and CME accreditation

Visit our website and select from a wide range of learning 
opportunities, including: 

✓  �Recent Advances in Optimal Bowel Preparation 

✓  �New Developments in the Treatment of Hepatitis C Virus 
(HCV): A Roadmap for the Diagnosis, Treatment, and 
Management of Patients with HCV

✓  �Treatment of Patients with Hepatic Encephalopathy: 
Review of the Latest Data from EASL 2011

✓  �Safety of Proton Pump Inhibitors


