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Abstract: Ocsophageal cancer is the sixth leading cause of cancer-related death worldwide. At the time
of presentation, more than half of patients with oesophageal cancer have advanced disease not eligible
for curative resection. Due to this, the treatment of oesophageal malignancy is usually palliative, with the
main aim to relieve dysphagia, maintain nutritional intake and occlusion of tracheoesophageal fistulas.
Palliative surgery offers the optimal alleviation for oesophageal obstruction symptoms such as dysphagia
and vomiting. However, due to the poor prognosis, the short survival time, the significant morbidity and
mortality rate for surgical intervention, this treatment option cannot be justified to less invasive non-surgical
techniques such as oesophageal stenting. Oesophageal stenting has now become the treatment option of
choice for palliative oesophageal malignancy. The previously used covered plastic stents were related with
high migration rates and nowadays have been superseded by self-expandable metal stents (SEMS) which
comparably have significantly lower migration rates, whilst at the same time provide safe, rapid and effective
symptomatic relief. Herein, we present an up to date review of the current literature regarding malignant
oesophageal stenting. In particular, the authors will detail important factors in patient selection, indications,

contraindications, procedural steps, complications and stent design.
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Introduction

Despite modern developments in both diagnostic and
treatment methods, oesophageal cancer remains the sixth
leading cause of cancer-related death worldwide, with the
reported 5-year survival rate being less than ten percent (1).
Patients usually present late in the course of the disease,
with inoperable cancer at the time of diagnosis, due to
either local invasion, presence of metastatic disease or
both (2,3). The delay in diagnosis is primarily accounted
by the late development of symptoms attributed to the
distensible properties of the gastrointestinal tract. Patients
experience few symptoms until advanced disease or severe
luminal narrowing has occurred (4,5). In addition, most
oesophageal cancers are detected in elderly patients with
severe underlying comorbidities (6,7) and a major cause of
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morbidity in patients with oesophageal and gastric cardia
malignancy remains to be dysphagia along with under
nutrition (8,9).

Palliative surgery offers the optimal alleviation for
oesophageal obstruction symptoms. However, most of these
patients are poor surgical candidates either due to advanced
disease or their general health status and underlying
comorbidities. Hence, treatment is usually restricted to
palliation. The aim of palliative treatment focuses on
relieving dysphagia, thereby increasing oral nutritional
intake whilst also reducing the risk of aspiration and reflux
(1,4,10-12). This minimises hospital stay and improves
quality of life.

"Today, less invasive non-surgical techniques such as

oesophageal stenting are widely used as first line treatment
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Table 1 List of indications and relative contraindications for oesophageal stenting*

Indications

Relative contraindications

Malignant oesophageal obstruction

Extrinisic oesophageal compression due to mediastinal malignancy

Oesophageal perforation

Tracheo-oesophageal fistulae

Malignant gastro-oesophageal anastomotic leaks
Post-operative, anastomotic tumour recurrence

Curative disease

Uncorrectable bleeding diathesis

Stricture within 2 cm of upper oesophageal sphincter
Risk of airway compression

Sepsis

High dose chemoradiotherapy (within 3-6 weeks)

*, Data from (4,11,12,19,20).

options particularly in the subgroup of patients that are not
suitable for surgical intervention. Oesophageal stenting,
which was first described over 20 years ago (13), has now
become the endoluminal treatment of choice related with
immediate relief of symptoms. On the downside, the
procedure continues to be associated with high incidence
of recurrent dysphagia (23-50%) (11,14,15). Herein, we
present an up to date review of the current literature
regarding malignant oesophageal stenting. In particular,
the authors will detail important factors in patient
selection, indications, contraindications, procedural steps,
complications and stent options available.

Indications, contraindications and pre-
intervention workup

Indications and contraindications

Oesophageal stenting has been used for many years as a
palliative treatment option, especially in patients with advanced
disease not suitable for curative surgical treatment (16).
Although stenting is mainly used to treat unresectable tumours,
there are reports of retrievable stent placement in patients
with dysphagia secondary to potendally resectable oesophageal
cancer. In such cases, the aim of stent placement is to enable
increase nutritional intake prior to surgery whilst the tumour is
down staged with chemotherapy (17).

Irreversible coagulopathy is a relative contraindication
for stenting. In patients with bleeding diathesis, stenting
can be performed with the use of fresh frozen plasma and
platelet transfusion (4,18). A full list of both indications and
contraindications for oesophageal stenting are listed in Zible 1.

Pre-intervention work-up

The treatment pathway for patients with oesophageal
malignancies should include a multidisciplinary decision to
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ensure that the least invasive palliative treatment with the
best quality of life is offered. When a patient is referred for
oesophageal stenting, a complete analysis of the clinical,
radiological and endoscopic investigations is essential to
enable both patient and clinician to make an informed
discussion, understand the advantages and disadvantages
as well as the expected result. It also enables the operative
clinician the ability for pre-procedural planning (4,18,19).
This pre-intervention workup includes endoscopy
(consisting of endoscopic biopsies if possible), endoscopic
ultrasound (EUS), thin section computer tomography
(CT), fluorodeoxyglucose positron emission tomography
(FDG-PET) and fluoroscopic contrast studies.

Upper gastrointestinal endoscopy is an essential part
of tumour staging and preliminary assessment. It enables
endoscopic biopsies to be obtained and assessment of
whether the cancer is either superficial (confined to the
submucosa) or advanced (invasion of the muscularis propria
and beyond). Endoscopic biopsy provides essential staging
information due to the strong correlation between tumour
depth and the incidence of lymph node metastases (21). It
also provides detailed information of the intraluminal extent
of the disease.

Fluoroscopic contrast studies and thin section CT imaging,
including multiplanar reconstructions, enable the delineation
of the patient’s anatomy, morphological appearances of the
stricture or obstruction, assessment of extra luminal spread
and evaluation of metastatic deposits. The pre-procedural CT
scan should ideally be performed with a combination of both
intravenous and oral contrast. For the latter water soluble
contrast is recommended over barium, particularly in cases
with suspected fistulation, as barium aspiration can cause
acute pulmonary inflammation (19).

EUS, CT and FDG-PET have been shown to individually
play a distinctive role in the identification of metastatic
deposits in patients with oesophageal carcinoma. EUS has a
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Figure 1 (A) Water soluble contrast study in the right anterior oblique position confirmed a GEJ malignant stricture; (B) Water soluble

contrast injection following GE]J stent placement. GEJ, gastroesophageal junction.

higher staging accuracy for regional lymph node metastasis
compared to CT. Accuracy of regional nodal staging is
superior for EUS (70-80%) compared to CT (40-73% for
pathological mediastinal nodes). The overall staging accuracy
of EUS is 85-90%, in comparison to 50-80% with CT. EUS
is most sensitive for the detection of regional lymph node
metastases whilst CT and FDG-PET are more specific tests.
The accuracy of FDG-PET in regional nodal staging ranges
from 24-90% (17). The main limitation of FDG-PET for
nodal metastatic involvement adjacent to the primary tumour
is the poor spatial resolution (approximately 6 mm for a
dedicated PET scanner) which therefore decreases sensitivity.

The most significant advantage of FDG-PET over
conventional imaging is the detection of distant metastases.
Distant metastases have a major impact on patient management
as these patients are no longer suitable for surgical resection.
FDG-PET has a reported sensitivity of 69-100%, specificity
of 84-90% and an accuracy of 84-91% for the assessment of
distant metastatic deposits. In comparison, the sensitivity of
CT for distant metastases has been reported to be lower (17).
FDG-PET scans have also excluded metastatic disease at
sites that may have previously considered to be abnormal on
conventional CT imaging (22).

Pre-intervention radiological imaging is essential as
alternative approaches may be used depending on the location
of the abnormality. For example, high level stenosis (i.e.,
within 2 cm of the proximal oesophageal sphincter and close
to the vocal cords) is a relative contraindication to stenting
due to the high risk of patient discomfort or risk of other stent

© AME Publishing Company. All rights reserved.

www.amepc.org/apm

related complications (i.e., severe pain, foreign body sensation,
migration risk and tissue hyperproliferation) (4,23).

Overall, it is preferable to plan oesophageal stenting
following completion of chemotherapy and/or radiotherapy
treatment (except in patients presenting with complete or
severe dysphagia). This minimizes the risk of stent migration
due to decrease in tumour size following treatment. The
option of placement of a retrievable stent, as a temporary
measure, may be more appropriate. Furthermore, covered
retrievable expandable metal oesophageal stent placement
and concurrent radiotherapy are associated with reduced
complications and re-interventions when compared to
permanent oesophageal stents (24).

Oesophageal stenting techniques

Oesophageal stents are inserted through a trans-oral
approach using either fluoroscopic guidance, endoscopy
or a combination of the above. The fluoroscopy alone
approach is easy and quick. However, some endoscopists,
prefer the combined use of endoscopic and fluoroscopic
guidance especially in hospitals were an established
experience radiological service is not available. The
procedure is typically performed under conscious sedation
with a combination of an opiate (i.e., fentanyl: 50-100 pm)
and a sedative (i.e., midazolam: 2-6 mg) (12).

The patient is usually positioned in the left lateral
decubitus position as this enables optimal opacification of
the gastroesophageal junction (GEJ) (Figure 14). However,
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if the patient is unable to tolerate this position, the
procedure can be performed in the supine position. A right
anterior oblique view enables accurate stent placement at
the GEJ. A tilting table allows for the head to be placed in a
raised position to decrease the risk of aspiration during the
procedure.

Following anaesthesia of the pharynx with 1% xylocaine
spray and appropriately titrated sedation, a 6 Fr biliary
manipulation catheter (BMC) and a soft wire, such as a
Benson wire is used to negotiate through the oesophageal
stricture. If this is unsuccessful, the Benson wire can be
replaced with a standard angled hydrophilic wire (Terumo,
Tokyo, Japan). Using standard techniques both the wire and
catheter are directed through the stricture into stomach. It
is preferable to advance the wire into the duodenum as this
allows better security and safer advancement of the stent
introducer system.

The wire is then exchanged for a long stiff 260 cm
Amplatz type wire which acts as a support wire for the
oesophageal stent. Usually, at this point, especially in cases
of obstructive lesions, where the extent of the obstruction
is unclear on pre-procedural imaging, the extent of the
obstruction can be delineated with the use of a long sheath.
The sheath is passed over the stff wire, past the stricture,
the inner dilator is removed over the wire and then contrast
is slowly injected through the sheath whilst simultaneously
retracting the sheath cranially across the stricture. If deemed
necessary, double contrast images can be achieved, with the
use of a combination of iodinated contrast and air (21). In
this way a detailed analysis of the site, severity and length of
the stricture can be recorded allowing for more confident
placement of the stent (as the contrast delineates the level of
the stricture at the time of the procedure).

In general, a stent that is at least 3-4 cm longer than the
stricture is recommended to account for stent shortening
and to ensure satisfactory stent coverage across the lesion.
This ensures 1-2 cm cephalic and caudal coverage of the
lesion (4,19). It is recommended that placement of the stent
is performed so that two thirds of the stent is placed cranial
(proximal) to the stricture. This is to reduce the possibility
of stent migration (4). Oesophageal stricture predilation
is not advised due to the risk of perforation but can be
performed in cases of tight stenosis to allow stent delivery
(18,25,26). In such cases, gentle dilation usually with a
10-14 mm balloon may be performed. In patients with
tight strictures requiring pre-dilatation, if dilatation is not
performed prior to stent insertion, then it can be done post
stenting.
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After stent placement, if the stricture is not tight, post
dilation is not usually required, as the stent gradually
expands to its nominal diameter in 24-48 hours.

Injection of water soluble contrast via a catheter is
performed following stent deployment (Figure 1B) to
confirm stent patency and exclude the possibility of
perforation. However, it is important to note that an
initial catheter contrast study may miss a perforation
within the non-dependent wall of the oesophagus.
Hence, it is advisable to perform a repeat water soluble
contrast study four to 12 hours after stenting to confirm
accurate stent placement, stent expansion, luminal patency
and identification of complications such as iatrogenic
perforation. Stenting of the upper oesophagus is a
challenge. Several studies have demonstrated it to be safe
and easy to perform with virtuous outcomes. However,
stenting of this region is proven to be associated with
apprehension. Many clinicians have concerns regarding
cough, throat discomfort and foreign body sensation. Due
to relative lack of experience of upper oesophageal stents,
many patients are sentenced to feeding jejunostomies
instead. Both dilatation of the upper oesophageal stenotic
tumour or endoscopic laser boring are not favoured due to
the association with perforation, haemorrhage, aspiration
pneumonia and repeated treatments to maintain luminal
patency (27).

Stent options

There has been great interest and attention into stent
design, mainly driven from the deficiency of improvements
in clinical outcomes. Accordingly, identification of factors
related to the actual stent design is of great interest.
Oesophageal stents consist of stainless steel, nitinol or
plastic strut matrix and can be either covered or uncovered.
Covered plastic stents have now been superseded by self-
expandable metal stents (SEMS) which have revolutionized
the treatment of malignant dysphagia patients by providing
safe, rapid and effective symptomatic relief (28-32). Stents
provide internal splinting of the lumen and radial force to
compress against the obstructing tumour. Newer stents are
constructed from nitinol. This is more advantageous when
compared to older generation stainless steel stents as such
devices conform to a predicable self-expanding shape after
deployment (11,25,33,34).

There are several oesophageal stents on the market today
(Tible 2).

Biodegradeable oesophageal self-expandable stents are
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Table 2 Available stent’s for treatment of oesophageal stricture by brand name and manufacturer

Stent name

Manufacturer

Oesophageal Wallstent

Ultraflex stent

Gianturco-Rosch Z stent with or without anti-reflux distal valve
Falmingo stent

FlerX-Ella stent family (uncovered and covered stents with optional

antireflux distal valve)
ELLA-CS

Choo stent

Song stent

Single or double NiTi-S stent

Boston Scientific, Natick, Massachusetts
Boston Scientific

William Cook Europe, Bjaeverskov, Denmark
Boston Scientific

Radiologic Ltd

Hradec Kralové

Solco Intermed, Seoul, South Korea
Stentech, Seoul, South Korea
Taewoong Medical, Seoul, South Korea

Figure 2 Uncovered Niti-S oesophageal stent.

the latest commercially available stent options (ELLA-BD
stent by ELLA-CS). In these, disintegration occurs within
11-12 weeks’ time period. The absorption is accelerated by
reflux of acid gastric contents. In cases of stent migration,
the stent can be left to dissolve within the stomach.
However, this stent requires hand loading and is not easily
visible under fluoroscopy (22).

Covered or uncovered stents?

Oesophageal stents can be covered, uncovered or double
type. Both membrane covered and uncovered metal stents
provide better palliation and fewer complications compared
to plastic prosthetic stents (28). Originally oesophageal stents
were uncovered (Figure 2). These stents had the advantage
of allowing epithelisation of the stent within 3-6 weeks after
which there was no risk of migration. The disadvantage of
such stents was tumour in- growth through the interspaces
of the metal mesh, resulting in luminal narrowing and
recurrent dysphagia (14,19,35). Covered self-expanding
stents, in contrast prevent tumour ingrowth thereby
preventing oesophageal re-obstruction but are more prone
to stent migration secondary to peristalsis and gravitation
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due to lack of epithelisation. This is particularly problematic
in the lower oesophagus (36). Covered stents also require
larger delivery systems compared to uncovered stents.
Opverall migration rates of covered stents have been reported
between 5% and 32% (37-41). In contrast, uncovered stents
have relatively lower migration rates (0-3%) (28,42-45).

Uncovered stents are particularly useful in cases of
extrinsic oesophageal compression, dilated oesophagus and
tumour recurrence following gastric pull-up surgery. A very
dilated oesophagus can result in food entrapment between
the proximal stent and the oesophagus whilst in cases of
tumour recurrence in gastric pull-up surgery, uncovered
stents minimises stent migration (4).

Covered oesophageal stents are beneficial for the
treatment of malignant fistulas such as tracheo-esophageal
or broncho-esophageal fistulas as the stent can relieve
respiratory distress in this group of patients (46-49).
Simultaneous tracheobronchial and oesophageal stenting
is useful for the treatment of malignant trachea-esophageal
fistulation thereby treating the symptoms of both dysphagia
and airway compromise (50-52). Placement of covered
retrievable expandable nitinol stent are safe and effective
in the treatment of oesophagorespiratory fistulae (53).
Temporary insertion of a covered retrievable stent is useful
for the treatment of iatrogenic perforation (4,11,46,54,55).

Relatively recently, and in order to encompass the
benefits of both the covered (low tumour ingrowth) and
uncovered stent designs (low migration) two new type
of stents became available (8,56). The Niti-S covered
oesophageal stent (Taewoong Medical, Seoul, Korea)
consists of a braided nitinol (braided nickel titanium alloy)
wire with a polyurethane membrane cover over the entire
length of the stent. The covered part of the stent, with a
standard diameter of 18 mm, prevents tumour ingrowth
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Figure 3 (A) Double type covered Niti-S oesophageal stent; (B) Double type covered Niti.

(12,37). The stent flares to 26 mm at the proximal and distal
ends in a “dog-bone end design” reducing the possibility
of migration. Another version is the oesophageal double
layered Niti-S stent (Figure 34 and B). In this case the stent
has the same basic design of the covered stent but has an
additional, uncovered nitinol wire mesh on the outer layer
of the body of the stent. These stents enables a more secure
anchoring of the body of the stent into the tumour tissue,
thereby reducing stent migration even further (56).

Both the covered and double type stents are available in
four lengths (6, 8, 10, 12 and 15.5 cm) and are delivered in
an 18 Fr introducer sheath. The stent is held, compressed
and elongated on the delivery catheter by a cylindrical
rolling membrane (the outer sheath). The delivery catheter
has three marker positions: two markers at the proximal
part of the stent portion (the proximal markers), two in the
middle of the stent and two markers at the distal position of
the loaded stent (the distal stent marker). Stent deployment
is accomplished by withdrawing the outer sheath while
fixing the inner catheter. There is stent shortened by
approximately 35% from the distal side when it is deployed,
whereas the proximal end does not foreshorten (57).

In a prospective, randomised, single centre trial involving
36 consecutive patients with malignant dysphagia due to
inoperable oesophageal or gastric cardia cancer, the double
type Niti-S covered stent demonstrated less stent related
complications, particularly tumour ingrowth and stent
migration (47). The use of the double layer configuration
stents have been associated with low (less than 7%)
migration rates (58).

Stenting across the gastroesophageal junction

There is an increased incidence of tumours involving the
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distal oesophagus and the gastric cardia. Hence stents are
increasingly used across the GE]J. Technically placement
of stents across the GEJ are an easy and safe palliative
treatment option but there are persistent issues specifically
associated with the anatomic location. These include stent
migration and reflux oesophagitis (39).

Migration tendencies in this location are due to the distal
portion of the stent projecting freely into the gastric fundus
without actual fixation to the oesophageal or gastric wall (59).
Although today there are several studies reporting the efficacy
of stents in malignant obstruction, there are limited data
regarding stent insertion across the GEJ (60-62). Migration
rates for covered oesophageal stents varies from 7% to 50%
in published series (63-67). In contrast, migration rates for
double layered stent placement at the GEJ were reported to
be as low as 4.7%.

A recent retrospective study conducted by Kim et a/. (32)
assessed the double layered stent (Nit-S double layered
oesophageal stent; Taewoong, Seoul, South Korea) in 48
consecutive patients over a 5-year period which demonstrated
a 5.6% (one patient) incidence of stent migration. This
study also showed a 27% incidence of symptomatic reflux
esophagitis, which is similar to other studies (38,63).

The reason for the development of reflux oesophagitis
following stent placement at the GE]J is that a stent in this
anatomical position eliminates the physiological sphincter
function of the oesophagus and allows free reflux of gastric
contents into the oesophagus. Patients therefore are more
susceptible to reflux when intra-abdominal pressure is
increased or passive reflux when gravity is eliminated (68).
Hence, stenting over the GEJ also increases the risk of
aspiration and death (69). Proton pump inhibitors are effective
for controlling symptomatic gastro-esophageal reflux in the
majority of patients (4,70).
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Table 3 Dysphagia score

Grade 0 Normal diet

Grade 1 Ability to swallow a semi-solid diet
Grade 2 Ability to swallow a soft diet
Grade 3 Ability to swallow liquids only
Grade 4 Complete dysphagia

A potential solution to the problem of reflux in such
patients is the use of a valved stent (71,72). Several anti-
reflux stents have been developed and clinically tested
over the past few years in order to prevent reflux but so far
the results have been non-conclusive. In addition, these
stents have been associated with higher migration rates and
symptoms of post prandial gas bloating (73). A randomised
controlled study by Sabharwal et 4/. (65) demonstrated no
direct benefits of the use of anti-reflux stents in comparison
to standard open Ultraflex stents combined with the use of
proton pump inhibitors.

Aftercare and nutrition

Stent insertion can be performed as a day case procedure.
It is important to warn patients that they may develop
temporary chest pain following stent insertion. This
usually lasts a few days and is accounted by persistent stent
expansion (74) which continues post insertion. During this
period, opioid analgesia for pain relief maybe required.
Patients should also be alerted to the early or late potential
risk of haemorrhage and fistulation.

All patients should be provided with clear post
procedural instructions in regards to nutritional intake.
Usually, in uneventful oesophageal stent insertion, the
patient should remain nil by mouth for four hours. If there
are no problems after this period (evidence of perforation
or haemorrhage), the patient can then commence initially
on free fluids and then progress to a soft, low fibre diet
with encouragement to drink copious amounts of water
and carbonated drinks (which encourages wash out of food
remnants). Patients with oesophageal stents should not
lie flat but sleep at a 30 degree angle and should eat in an
upright position. All patients should be prescribed a proton
pump inhibitor as a prophylaxis to reduce reflux disease
following stenting across the GEJ (4,19).

Clinical results of stent placement

Successful treatment of a malignant stricture can be assessed
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on the basis of either technical success (uncomplicated
stent insertion across the obstruction) or clinical success
(defined a relief of obstructive symptoms and the oral intake
of nutrition following stenting) (18,75). Clinical success in
terms of improvement in swallowing can be assessed with
the use of the dysphagia score (7able 3). In the majority of
patients, the dysphagia score decreases by at least one grade.

The overall reported technical success rate of
oesophageal stenting is very high with prompt relief
of dysphagia in up to 96% (53). A recently published
retrospective study demonstrated that the technical success
of the Nit-S double layered oesophageal covered stent was
95% (76). Clinical success of covered stents in the treatment
of malignant oesophageal fistulation to the airway has been
reported between 95-100% (77,78).

Stents have been shown to significantly improve
symptoms of dysphagia, increase nutritional intake and
improve quality of life in palliative patients. This is despite
the fact that the majority of patients die within 4-months
post stent insertion mainly due to the extent of the disease at
the time of diagnosis (79). Burstow et 4/. reported a median
survival of 153 days compared to 72 days after stenting and
adjuvant therapy in comparison to stent alone (80). A more
recent study by Kofoed ez 4l. (81) concluded that patients
who received palliative chemotherapy or chemoradiotherapy
in conjunction with stents had a longer median survival than
those who were palliated with stents alone. However, it is
crucial to note that the presence of an oesophageal stent
causes problems with accurate radiotherapy dosimetry. There
is currently no definitive conclusive evidence on the increased
risks of oesophageal perforation or haemorrhage following
chemoradiotherapy (19). Despite this, a 3-6-week interval
is usually recommended between chemoradiotherapy and
stenting (4).

Interestingly, a retrospective cohort study conducted
by Gray et al. (82) demonstrated a correlation between
nutritional factors on survival in patients with palliative
oesophageal cancer undergoing stent insertion. The study
concluded that the requirement for invasive nutritional
support before stent insertion was associated with a poor
prognosis and this was probably due to more aggressive
tumour pathology (81).

Complications

Technical failure (including stent misplacement and
deployment failure) is less than 1% (83) (1able 4). Major
peri-procedural complication, rate (such as haemorrhage,
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Table 4 Complications associated with oesophageal stents**

Complications (%)
Bleeding 3-8
Chest pain 12-14

Migration of bare and <6 for the bare and 25-32% for
covered stents the covered
Ingrowth of bare SEMS 17-36

Fistulation 2.8
Perforation <1
Reflux 3.7

** data obtained from (4,10,12,31,75 ). SEMS, self-expandable
metal stents.

infection and perforation) is low. In addition, most of
these complications are often self-limiting requiring no
further interventions. Chest pain is usually related to
stent expansion and is reported in 12-14% and is more
prevalent in flared stent designs such as the Flamingo stent.
Haemorrhage is usually self-limiting and occurs in 3-8%.
In conjunction, tumour ingrowth is rare with covered stents
compared to bare stents (17-36%). Perforation risk is also
low at less than 1% and can be treated with the use of a
covered stent or co-axial insertion of another overlapping
stent. Procedure related mortality ranges between zero and
1.4% in published series (10,52,84).

Migration of bare stents is less common (0-6%)
compared to covered stents (25-32%). It can be treated with
co-axial insertion of another overlapping stent to ensure
the whole length of the original stricture is stented. If the
stent has completely migrated and results in obstructive
symptoms, then the stent has to be removed either
endoscopically or surgically (4).

A recent 3-year retrospective study of 56 patient at
a single centre demonstrated that the technical success
of the Nit-S double layered oesophageal covered stent
was 95% (75). In this study, stent migration (7.1%)
exclusively occurred in the group of patients who received
chemoradiotherapy as this was secondary to tumour
shrinkage.

As part of late complications, tumour ingrowth or
overgrowth around an existing stent can be treated
with repeat coaxial stent placement (56,83). Other late
complications, are often related to the stent itself, include
stent fracture and fistulation following oesophageal wall
erosion (7,37). Finally, a rare complication that has been
reported is the expulsion of an INTACT oesophageal stents
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with vomiting following complete response to disease after
three cycles of chemotherapy (85).

Future advances in oesophageal stenting

Oesophageal stents are constantly evolving with industry
continuously modifying stent structure and design. Despite
this, the overall complication rate still remains higher than
ideal. It has been suggested that applying fibrin glue to
the interface of the gastrointestinal wall and the stent or
modification of the cranial and caudal part of the stent may
decrease the incidence of stent migration (86). In addition,
increasing stent flexibility and prevention of membrane
separation can be achieved by covering the PTFE
membrane externally to the stent wire mesh (87). Drug-
eluting stents covered with polymers have been suggested
to inhibit growth of malignant tissue ingrowth thereby
increasing stent patency (88).

Lately, biodegradeable oesophageal stents, for example
woven polydioxanone stents, have been manufactured
(89,90). Polydioxanone is a polymer that demonstrates
biodegradability, flexibility and shape memory ability.
Therefore it appears to be an alternative to nitinol wire. A
recently published prospective study involving eleven patients
investigated the clinical results of the use of biodegradable
oesophageal stents in malignant strictures (80). This study
demonstrated 100% procedural technical success rate
however early complications occurred in 27% of the cases
that resulted in failure to restore nutritional intake. Stent
dysfunction occurred in 62.5% of the cases due to local
inflammatory reaction and tumour ingrowth and hence four
out of the five patients had subsequent placement of a SEMS.
The study concluded that biodegradable stents do not offer a
clear benefit in malignant strictures especially due to a local
inflammatory reaction that is induced. However, further
improvements are necessary in regards to the stent design
as the current biodegradable stents are not radiopaque (as
the polymers are radiolucent) and can only be detected by
indirect methods. In addition, the radial force and elasticity
decreases gradually over time (89,90).

Conclusions

Oesophageal carcinoma continues to account as a major
cause of cancer —related deaths worldwide. Stents are now
considered an established treatment option for palliation of
dysphagia in oesophageal malignancy. Alterative treatment
options to esophageal stenting include chemoradiotherapy
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(91,92), thermal laser ablation (15,93), photodynamic
therapy (94,95 ), or nasogastric tube feeding or gastrostomy
placement (96). Unfortunately there is a lack of prospective
randomised large control trials investigating the
performance of stents compared to alternative options.

The palliative treatment of esophageal carcinoma is
challenging and the optimal stent is still debated (97).
Previous covered plastic stents have now been replaced
with metal stents. These can be safely inserted with fewer
complications and performed as an outpatient procedure.
This has resulted in significant shorter hospital stay and
in turn, lower costs (28). The newer double stent design
incorporates the benefits of both the uncovered (low
migrations) and the covered design (low tumour ingrowth) for
the palliative treatment of malignant dysphagia (8,56). Such
stents have been crucial in reducing migration rates. Drug-
eluting stents covered with polymers may be a key feature
in future stent designs by inhibiting growth of malignant
tissue ingrowth thereby increasing stent patency (88).
Future development of stent design may hold the key to
decreasing complications associated with oesophageal stents.
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