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Abstract
Carcinoma of the oesophagus is the seventh most common malignancy worldwide. It is a disease with a poor prognosis; more than

half of the patients present with surgically irresectable tumours. For such patients, palliative therapy is directed towards the relief of
dysphagia. Expandable metallic stents have recently been developed for use in the oesophagus. These have the advantage of being
introduced through small diameter delivery catheters. Once released, they can expand to as much as 25 mm in diameter, potentially
allowing patients to consume a normal diet. The current designs of metallic stents include the Strecker  stent, the Wallstent
endoprosthesis, and the Gianturco-Rosch  stent. The Strecker is an uncovered stent while the other two are covered on the outside of the
stent with plastic to prevent tumour ingrowth.

A review of the literature indicates that deployment of these stents is associated with a high technical success rate. Improvement in
swallowingfunction  is seen in 83% to 100% of these patients. The overall complication rates are low. However, covered stents are prone to
migration while uncovered stents are vulnerable to tumour ingrowth. Further improvements in design promise to expand the role of these
endoprostheses in the management of oesophageal carcinoma.

Ann Acad Med Singapore 1997; 26:344-9

Key words: Dysphagia, Endoprosthesis, Fistula, Stricture

Introduction

Oesophageal carcinoma ranks as the seventh most
common malignancy worldwide.’ In Singapore, it has
an incidence rate of 5.9 per 100 000 among males and a
rate of 2.2 per 100 000 among the female population.2  It
is a disease with a poor prognosis with more than half of
the patients having surgically irresectable tumours
at presentation. 314 For these patients, the main aim of
management is palliation and this revolves around the
relief of dysphagia. Various techniques have been uti-
lised and these include surgery, radiotherapy, chemo-
therapy, and endoscopic interventional methods like
laser therapy, alcohol injection and bipolar
electrocoagulation.

Surgical resection or bypass is associated with a high
mortality and morbidity3-h and is therefore not a viable
option for palliation. External radiotherapy yields sus-
tained response rates of about 50%, requires several
weeks to take effect and is subsequently complicated by
formation of fibrotic strictures in about 3O%.7-11 Combi-
nation radiotherapy and chemotherapy have shown
more promising results, but at the expense of signifi-
cantly higher toxicity. 12-16  The endoscopic methods of
intervention can achieve response rates of about 80%
but require the patient to return regularly for repeated
procedures to maintain their effect.77-27

Clearly the ideal palliative procedure should achieve
its objective in a single procedure with minimal discom-
fort and morbidity, and should have a sufficiently
sustained effect during the patient’s remaining life
without requiring further intervention.

Oesophageal Stents

The concept of a stent to mechanically maintain the
lumen of the oesophagus to allow swallowing thus
attempts to meet this objective of palliation. Unlike
radiation therapy, endoscopic laser or alcohol therapy,
it is essentially a one-step procedure. Unfortunately, the
initial designs made from plastic were fraud with prob-
lems. The earlier stents were very rigid and had to be
inserted via an open surgical procedure, at the cost of
increased morbidity and mortality.28,29  Subsequent de-
signs could be inserted via endoscopy under general
anaesthesia although some operators perform this pro-
cedure with intravenous sedation.30-32

As these stents were made of plastic, there was rela-
tively poor lumen-to-wall ratio. For example, a plastic
stent with an outer diameter of 16 mm would only have
a luminal diameter of 12 mm. As a result, the majority
of patients were unable to consume a normal diet and
could only manage a liquidized one. Furthermore, the
procedure-related morbidity was quite significant, with
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complications occurring in as many as 36% of patients
and a procedure-related mortality of 2% to 16 %.3o-36

A recent development in stent technology has ad-
dressed these problems inherent in plastic prostheses.
Expandable metallic stents, initially designed for use in
the vascular system and biliary tree have been adapted
for use in the oesophagus. The concept behind the use of
metallic stents is that they can be introduced in a com-
pressed state within a small diameter delivery catheter,
but when released, they expand to a much larger diam-
eter. The procedure of insertion therefore becomes safer
as the stricture does not need to be predilated to such
large diameters. The patients are also potentially able to
take a normal diet as these endoprostheses have luminal
diameters ranging from 18 to 25 mm. The first report on
the use of a metallic stent in the oesophagus was pub-
lished in 1990 and since then numerous reports docu-
menting the results of these stents have appeared in the
literature.37

A prospective, randomised trial of 42 patients
comparing a plastic stent with an expandable metallic

‘

Fig. 1. Comparison between a plastic and a metallic stent.
Fig. I(a). A Wilson-Cook plastic stent qf 16 mm outer diameter and 12 mm luminal
diameter (top) and a Wallstent  endoprosthesis of 20 mm diameter (bottom).

prosthesis in the palliation of malignant dysphagia was
reported in 1993. 38 The plastic stent had a luminal
diameter of 12 mm and an outer diameter of 16 mm
(Wilson-Cook, Winston-Salem, NC, USA), with a pusher
catheter of 54 F size (Fig. 1). This was introduced using
endoscopic and fluoroscopic guidance under general
anaesthesia. The metallic stent was a prototype uncov-
ered Wallstent (Schneider AG, Zurich, Switzerland) 16
mm in diameter, and was deployed with the patient
under intravenous sedation. The dysphagia scores im-
proved to a similar degree in both groups of patients,
but there were significantly more complications in the
group with plastic prostheses (9 versus none).  Three
procedure-related deaths occurred in the plastic pros-
theses group, 2 from perforation and one from aspira-
tion pneumonia. The total hospital stay of the plastic
prostheses group was also significantly longer. The
authors concluded that although the initial cost of a
metallic stent was 10 times more than that of a plastic
one, the use of the metallic endoprostheses would be
cost effective provided the cost of hospitalisation ex-
ceeded US$193  per day. The adaptation of these figures
would of course depend on local circumstances. In
Singapore, the cost of a metallic stent is approximately 6
times that of a plastic one.

Types of Metallic Stents

There are currently 3 types of commercially available
metallic stents in Singapore. They are the Strecker stent
(Boston Scientific Corporation, Watertown, MA, USA),
the Wallstent endoprosthesis (Schneider AG, Zurich,
Switzerland) and the Gianturco-Rosch stent (William
Cook Europe, Bjaeverskov, Denmark).

Unlike the other two, the Strecker  stent (also known as
the Ultraflex stent) is an uncovered device. It consists of
nitinol wire knitted into a tubular mesh with a diameter
of 18 mm. The proximal end of the stent is flared to a
diameter of 20 mm to prevent distal migration (Fig. 2).
The stents are manufactured in lengths of 7,lO and 15 cm
and the delivery device is 24 F in size.39

Fig. I(b).  The 54 F pusher required to deploy the plastic stent (top) compared
significantly smaller Wallstent  delivery device which is of 18 F size (bottom).

to the
Fig. 2. The Strecker  stent.
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The Wallstent endoprosthesis is made of a tubular
mesh of surgical grade stainless steel alloy filaments. It
is manufactured in 2 diameters, 25 and 20 cm, with
lengths of 10.5 cm and 11 cm respectively. The middle
7 cm of the stent is covered on the outside with a layer of
polyurethane to prevent tumour ingrowth (Fig. 1). The
delivery catheter is 22 F in size for the larger diameter
stent and 18 F for the smaller one.4o

The Gianturco-Rosch stent is constructed from stain-
less steel wire bent in a zig-zag fashion to form a tube. It
is 18 mm in diameter with the proximal end flared to 22.5
mm and is available in lengths of 10, 12 or 14 cm. To
prevent tumour ingrowth, it is covered on the outside
with polyethylene throughout its length (Fig. 3). There

Fig. 3. The Gianturco-Rosch  stent.

are small barbs present externally to prevent stent mi-
gration. The delivery device is 24 F in size.4*

Technique of Stent Deployment

The procedure is performed solely under flouroscopic
guidance. Endoscopy is only necessary in very high
strictures where the level of the cricopharyngeus muscle
has to be marked. Some centres routinely utilise
endoscopy in addition to fluoroscopic guidance, but this
only serves to increase the cost of the procedure. A
barium swallow is performed one day before the proce-
dure to demarcate the site and extent of the stricture
(Fig. 4). The patient is then fasted for 6 hours prior to the
procedure.

For the procedure, the patient is placed in a left lateral
position and connected to a pulse oxymeter and blood
pressure cuff. Intranasal oxygen is routinely adminis-
tered. The oropharynx is anaesthetised with a lidocaine
hydrochloride spray and intravenous sedation admin-
istered.

Under fluoroscopic guidance, a standard angiographic
catheter and guide wire are introduced per-orally and
positioned just above the stricture. Non-ionic water-
soluble contrast media is then injected to demonstrate
the stricture. The catheter and guide wire are then
manipulated past the tumour down the oesophagus and
into the stomach. If the distal extent of the lesion could
not be demonstrated initially, further contrast medium
is injected with the catheter below the stricture so that its
full length is delineated. This information is crucial for

Fig. 4(a). Fig. 4(b). Fig. 4(c).

Fig. 4. A 75-year-old  woman with squamous cell carcinoma of the mid oesophagus with cervical nodal metastases. She was only able to take a liquid diet.
Fig. 4(a). Barium swallow delineating site and extent of the stricture.
Fig. 4(b). A IO cm long Strecker stent deployed across the stricture.
Fig. 4(c). Barium swallow the following day demonstrated free flow of barium through the stent down the oesophagus. She was able to consume a normal diet after the procedure.
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the optimal placement of the stent. The stricture is then
dilated using a balloon catheter up to 15 mm diameter.

The respective delivery device is then advanced ‘over
the guide wire across the stricture and positioned such
that the mid point of the stent is slightly above the mid
point of the stricture. This is to compensate for the effect
of peristalsis which would tend to displace the prosthe-
sis distally. Wherever possible, the stent should also be
positioned such that its distal end is above the cardio-
oesophageal junction to avoid the problems associated
with reflux. After release of the endoprosthesis, contrast
medium is injected down the oesophagus via the
angiographic catheter to confirm the position of the
stent and to exclude any perforation.

The patient is allowed clear fluids after a few hours
and a barium swallow is performed the following day to
assess the expansion of the stent. If there is suboptimal
expansion of the prosthesis, it can be dilated with a
balloon catheter. This is more so with the Strecker stent,
which has the lowest radial force of the 3 designs. The
patient is then given dietary advice, namely to chew
food well before swallowing and not to take large pieces
of meat or bread. A fizzy drink after meals will also help
to wash any food residue down into the stomach. Where
a stent has been deployed with its distal end within the
stomach, antireflux measures including medical therapy
are prescribed.

Results

There has been a plethora of reports on the use of
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metallic stents in oesophageal carcinoma in the recent
literature. An analysis of 8 of these reports (a total of
348 patients) revealed a technical success rate of
100% with improvement in swallowing function in
83% to 100% of patients. 39,40t42-48 Three of the series
referred to the Gianturco-Rosch stent, 3 to the Strecker,
one to the Wallstent endoprosthesis and one included
both Wallstent and Strecker stents. All the procedures
were performed under conscious sedation with
low complication rates. As the different stents had
different characteristics, they were prone to different
complications.

The covered stents (the Gianturco-Rosch  and the
Wallstent endoprostheses) were prone to migration,
with 10% to 25% of the devices having complete or
partial migration.40~42-44  This was especially so when the
stents extended across the cardio-oesophageal junction
into the stomach. This problem can be partially solved
by early detection of migration on the 24-hour  barium
study. If migration is demonstrated, the first stent can
be anchored by deploying a second device overlapping
the first either proximally or distally, depending upon
the direction of migration. This will of course increase
the overall cost of the procedure and therefore accurate
placement of the first stent is crucial.

On the other hand, the Strecker stent, being uncov-
ered, was vulnerable to tumour ingrowth. This oc-
curred in 16% to 30% of cases on follow-up.39f45f46  How-
ever, this problem can be dealt with either by balloon
dilatation or laser therapy. Migration was not a prob-

Fig. 5(a). Fig. 5(b). Fig. 5(c).

Fig. 5. A 50-year-old  man with an oesophago-bronchialfstula  as a result of a squamous cell carcinoma of the mid oesophagus.
Fig. 5(a). Barium swallow demonstrating the stricture and thefistula  (arrow).
Fig. 5(b). A covered Wallstent  endoprosthesis was deployed across the stricture.
Fig. 5(c). Barium swallow the following duy  showed successful sealing of the fistula.
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lem with this device.
A prospective, triple-randomised trial comparing la-

ser therapy, Wallstent endoprostheses and Strecker
stents for the palliation of inoperable oesophageal car-
cinoma has been reported.49  The study showed that
both types of endoprostheses achieved significantly
better swallowing function compared to laser therapy.
The complication rates of each modality of treatment
were equivalent but the nature of the complications
differed between the 2 types of stents as described
above.

Malignant Oesophageal Fistulae or Pefloration

Approximately 5% of patients with carcinoma of the
oesophagus develop a fistula with the respiratory tree.
This is a condition with a high mortality; the median
survival time in a series of 207 patients was 35 days.50
Perforation of the oesophagus can also occur as a result
of intervention.

Covered metallic stents (Fig. 5) have been reported to
achieve successful sealing of these fistulae or perfora-
tions in 66% to 100% of cases.44,51-56  This was associated
with a low procedural complication rate and a shorter
hospital stay compared to conservative treatment. In
view of the limited treatment options available to these
patients, stenting is being advocated as the treatment of
choice for this condition.

Conclusion

The development of expandable metallic stents has
marked a significant step forward in the palliative treat-
ment of patients with advanced oesophageal carcinoma.
However, the current available stents are clearly not
perfect and we can expect to see improvements in their
design. The Strecker stent now has a covered version to
prevent tumour ingrowth.57 Proposed modifications to
the current covered endoprostheses include placing of
the plastic covering of the stent on the inside rather than
externally to reduce the incidence of migration.

There is also ongoing research into new ways of inhib-
iting growth of tumour through the mesh of metallic
stents. These ideas range from the development of an
electrolytic stent, which generates a small electrical volt-
age to prevent tumour ingrowth, to coating of the metal
filaments with angiogenesis inhibitors.58r59  With these
developments, the role of metallic stents in the manage-
ment of oesophageal carcinoma promises to expand
further.
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