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Polyflex stents for malignant esophageal strictures:

An overview

G. Lazaraki, I. Pilpilidis, P. Katsinelos

SUMMARY

Self-expandable metallic stent (SEMS) placement has been
widely accepted to be a safe and effective option for pallia-
tion of the symptoms caused by malignant esophageal stric-
tures and for occlusion of malignant esophago-respirato-
ry fistulae. Covered stents, preventing ingrowth of tumor
through the metal mesh, are now the most commonly used
metal stents in patients with esophageal cancer; however,
they are more likely to migrate than bare metal stents. New
devices with various modifications in size, flares and mate-
rial have been designed to overcome the unwanted sequela of
stent placement. Self-expandable plastic stents (SEPS) have
been developed to overcome tissue ingrowth, there to offer-
ing lower costs, increased levels of radial expansion and the
possibility of stent repositioning/removal. This article re-
views current knowledge regarding the commercialised type
of SEPS, the Polyflex stent (Boston Scientific, USA), includ-
ing description, placement technique, and complications. Lit-
erature in the area of SEPS for malignant strictures, along
with an overview of Polyflex series for malignant strictures
is also discussed.

Key words: Malignant esophageal strictures, esophagus, malig-
nant, stents, strictures, Polyflex

INTRODUCTION

Despite recent advances in the curative treatment of
esophageal cancer, 50% to 60% of patients have incurable
disease at presentation. Thus, emphasis has been given to
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offering an acceptable quality of life during the limited sur-
vival period by achieving palliation of dysphagia, mainte-
nance of nutrition, and closure of tracheoesophageal fistu-
las!. Self-expandable metallic stent (SEMS) placement has
been widely accepted to be a safe and effective option for
palliation of the symptoms caused by malignant esopha-
geal strictures, especially as an alternative to conventional
plastic endoprostheses or endoscopic laser therapy.':2

The first devices used for esophageal stenting for ma-
lignant strictures have been rigid plastic tubes. These pros-
theses were placed fully deployed within specially de-
signed introducers, which also allowed repositioning and
removal in selected cases. SEMS, both uncovered and cov-
ered, offer a similar survival rate and are associated with
fewer (procedure-related) complications, such as bleeding
and perforation,’ than the previously used nonexpanding
stents. Currently, endoscopic placement of SEMS is the
quickest method for palliation of dysphagia for patients
with inoperable and/or unresectable malignant esophageal
strictures, for occlusion of malignant esophago-respirato-
ry fistulae and also for recurrent malignant strictures after
esophago-gastric resection.?*

Covered stents are now the most commonly used metal
stents in patients with esophageal cancer. The cover pre-
vents ingrowth of tumor through the metal mesh, which
occurs in more than 25% of patients with an uncovered
stent in the esophagus.® However, covered metal stents are
more likely to migrate than bare metal stents. New devic-
es with various modifications in size, flares and material
have been designed to overcome the unwanted sequela of
stent placement. While expert and ordinary practitioners
have broad or specific preferences, there is insufficient evi-
dence to allow one particular SEMS manufacturer, design,
or configuration to claim superiority, being equally effec-
tive in relieving symptoms and having similar complica-
tion rates.” During the last decade, self-expandable plastic
stents (SEPS) have been developed to overcome SEMS
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drawbacks such as tissue ingrowth and new stricture for-
mation whereas offering lower costs. However, the prob-
lem of neoplastic or non-neoplastic tissue overgrowth in
the stent edges remains.® SEPS offer increased levels of
radial expansion that potentially decrease the need for di-
lation at the time of insertion, and the possibility of stent
repositioning and elective removal.>!2

This article reviews current knowledge regarding
SEPS, including placement technique, description of the
commercialised Polyflex stent (Boston Scientific, USA)
and complications. Literature in the area of SEPS for ma-
lignant strictures is also discussed.

The Polyflex stent (Boston Scientific, USA)

The Polyflex stent is a silicone device with an encap-
sulated monofilament braid made of polyester. The meshes
are completely covered by a silicone layer with a smooth
inner surface (protecting against incrustation) and a more
structured outer surface (opposing migration). The edges
of the monofilaments are protected with silicone to avoid
impaction and/or tissue damage at the proximal and dis-
tal ends. The proximal end is slightly flared, whereas the
middle and distal portions of the stent have the same diam-
eter. Specifically, luminal diameters of 16, 18, and 21 mm
are available with proximal flare diameters of 20, 23, and
25 mm, respectively. The stent is available in three stent
lengths: 9, 12 and 15 c¢cm, and each one is available in all
three diameters (figure 1). Radiopaque markers are located
at the proximal end, midpoint, and distal end of the stent
to aid in positioning at the time of deployment. This stent
has a high malleability permitting an easy and atraumatic

Figure 1. The Polyflex stent. The stent comes in 3 sizes: 9 cm,
12 ¢cm, and 15 cm. Luminal diameters of 16, 18, and 21 mm are
available with proximal flare diameters of 20, 23, and 25 mm, re-
spectively. Radiopaque markers are located at the proximal end,
midpoint, and distal end of the stent to aid in positioning at the
time of deployment.

repositioning or removal, but also a sufficient radial force
to restore luminal patency and remain anchored firmly to
the tumour. Furthermore, it has the advantage that, cur-
rently, its purchase cost is approximately 50% lower than
that of metal stents.

Polyflex Stent placement technique

Although some centres offer the possibility of general
anaesthesia or deep sedation with the use of propofol iv,
SEPS are usually placed under conscious sedation with
midazolam iv. The pharynx is anesthetized with 2% vis-
cous or a 15% spray lidocaine solution. Oxygen should
be administered via a nasal cannula, and the patient’s vi-
tal signs continuously monitored during the procedure. If
it proves impossible to pass the tumor with an endoscope,
the stricture could be dilated to a maximum of 12 mm by a
Savary-Miller esophageal Dilator or a through-the-scope
progressive dilation balloon. Then, the upper and lower
tumor margins are marked with sclerotherapy needle—in-
jected radiographic contrast material. The stents are ad-
vanced over a guidewire into the esophagus. Stents are
usually deployed under fluoroscopic monitoring; howev-
er, in some instances, stent deployment under endoscopic
view only has been reported.’*'* The choice of the stent
size depends on the length of the stricture. A stent 2 to 4
cm longer than the stricture should be chosen to allow for
a 1- to 2-cm extension above and below the proximal and
distal tumor shoulder. Depending on the radial force of
the selected prothesis, the stent slowly expands to its full
diameter over hours or days.!

Polyflex stents need to be loaded prior to insertion into
a delivery device of a rather large diameter (36—42F vs.
16-28F of SEMS) and high rigidity, and a short nonflexi-
ble conic tip at the distal end. Assembling the delivery de-
vice can sometimes be difficult in less well trained centres
with low volume of cases. These features increase the dif-
ficulty of SEPS placement. The rigidity of the system re-
quires to hyperextend the patient’s neck, to use stiff guide-
wires and may increase the risk of perforation, particularly
in angulated strictures or tumour location in the proximal
oesophagus (figure 2). This has been demonstrated in a
recent prospective randomized trial; although dysphagia
relief was achieved with all three types of stents (the Ul-
traflex, the Niti-S and the Polyflex), technical problems
during stent placement were more frequently observed
with Polyflex stents than with the other two stents.!” The
retraction rate is 18% of the stent length before deploy-
ment. In this series, Polyflex stents were positioned too
proximally or too distally in seven patients. The authors
considered that this was caused by uncontrollable stent de-
ployment at its final stage, when the last 20-40% of the
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Figure 2. The Polyflex stent ready for insertion. The diameter of
the completed stent assembly is 12 mm, and it can be introduced
over a guidewire into the stenosis. From: Bethge N, Vakil N. A pro-
spective trial of a new self-expanding plastic stent for malignant
esophageal obstruction. Am J Gastroenterol 2001;96:1350-4.

stent is released from the introduction catheter. At that
stage, the stent tends to jump in an unpredictable way from
the sheath.!3!® However, repositioning was possible in 8/9
patients.!” Indeed, stents can be repositioned with a “rat
tooth” forceps if required.

Another technical issue with the Polyflex stents is the
large calibre of the introduction catheter. The applicator,
in which the stent is loaded prior to stent placement, has
a diameter of 13 mm and, as already mentioned, is rather
rigid. An aggressive preplacement stricture dilation, as-
sociated with a risk of oesophageal perforation in 8—-13%
of cases and bleeding or fistula formation in 5-10%, re-
spectively,”* may be required. In the series reported by
Costamagna et al, the placement of SEPS was not possi-
ble in 25% of cases because of failure to pass the delivery
device through the stricture despite a 14 mm mechanical
dilation. In one case, a failure of the stent to open despite
correct deployment was noted.'?> Szegedi et al*! reported
Polyflex placement in 69 patients with advanced oesoph-
ageal cancer. Mechanical dilation was necessary to pass
the delivery catheter in 47% of the cases, but technically
failed in three cases out of the seven proximal malignant
strictures. Table 1 summarizes data from studies report-
ing safety, dysphagia relief, technical success and compli-
cation rates of Polyflex stents for malignant obstructing
esophagogastric strictures published in the literature since
Polyflex stents commercialization.

Complications

SEPS placement, similarly to all interventional endo-
scopic procedures and specifically to SEMS placement,

has been related to minor and major complications. Some
of the complications associated with SEMS are chest pain,
bleeding, perforation, fistula formation, aspiration, and se-
vere gastroesophageal reflux. Despite correct stent place-
ment and achievement of palliation, dysphagia can recur as
a result of tumor overgrowth or ingrowth, migration, food
bolus impaction, and device malfunction/malposition. In
a recent study, major complications were noted in 37% of
patients, requiring a total of 46 repeat endoscopic proce-
dures (10 additional stent placements for stent occlusion
and persistent/new fistula).?> Similar rates were reported
by Siersema et al’ in a prospective randomized study com-
paring 3 types of SEMS. In the 2004 report of ROST* on
415 patients, early complications were noted in 14% of
patients with a 0.2% post-procedural mortality rate. Late
complications were observed in 37.9% of patients, empha-
sizing the fact that these patients require close monitoring.
In a previous study by Homs et al,* of the 216 patients
with SEMS, 63 (29%) had 74 episodes of stent-related re-
current dysphagia resulting from overgrowth, migration,
and food bolus obstruction. This occurred at median 129,
92, and 80 days after stent insertion, respectively. There-
fore, complications and poor durability of palliation are
significant drawbacks in stent placement.

Stent migration has been reported to occur in up to
28% of patients treated with a covered SEMS.347:2427 M-
gration is more likely to occur with stents placed across
the gastroesophageal junction than with those placed for
tumors more proximal in the esophagus. This is proba-
bly because the distal part of the stent projects freely into
the fundus of the stomach and is thus unable to fix itself
to the esophageal wall®. Fully covered SEMS do not in-
corporate into tissue’® and may be removable, being also
useful for benign disease; however, in these cases, migra-
tion remains an unsolved issue. Specifically for the Poly-
flex stent, some series reported migration as the second
most common overall complication occurring in 30% of
patients® raising serious concerns. In a recent randomized
prospective trial, recurrent dysphagia due to stent migra-
tion was less frequently seen with the Niti-S stent (12%)
compared to Ultraflex stents (17%) and Polyflex stents
(29%)"7 (figure 3). In another study, a 15% migration rate
was observed for SEPS at the oesophago-gastric junction,
although the stent was routinely fixed to the mucosa with
an endoclip. Stent migration is still a frequently occurring
problem, particularly for distally located tumors.® This is
an indication which is marginal with SEPS whose risk of
migration is very high for the tumors involving the lower
part of the oesophagus and which should be avoided for
this specific indication. In a study by Dormann et al'®, mi-
gration was observed in only 6% (2/33) of patients with
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Figure 3. The 3 types of stents: Ultraflex stent (A), Polyflex
stent (B), and Niti-S stent (C). From: Verschuur EM, Repici A,
Kuipers EJ, Steyerberg EW, Siersema PD. New design esopha-
geal stents for the palliation of dysphagia from esophageal or
gastric cardia cancer: a randomized trial. Am J Gastroenterol
2008;103:304-12.

malignant dysphagia. In contrast, in a study from Rome
and another one from Rotterdam, comparable migration
rates of 25% and 29% were reported.'>!” Even so, the rel-
atively high migration rate of the Polyflex stent is not sur-
prising, because the Polyflex stent is completely covered
by a relatively smooth silicone membrane.!”

However, Polyflex stents offer the advantage of with-
drawal if necessary, although this is not commonly an op-
tion for malignant strictures. Stent removal can be accom-
plished by one of two methods. With the use of ““shark’s
tooth” forceps, the edge of the proximal flange is grasped,
which then becomes elliptical with traction. With addition-
al gentle traction, the stent separates from the esophageal
wall, allowing removal with the expectation of the great-
est resistance being encountered at the upper esophageal
sphincter. The other method involves pulling the stent
over a dilator placed into the proximal esophagus with
a “‘shark’s tooth” forceps and simultaneously removing
both.”? Based on these advantages of repositioning and
removability, Polyflex stents have been inserted before
neoadjuvant chemoradiotherapy to maintain oral nutrition
and avoid the need for gastrostomy>®3!. After neoadjuvant
therapy completion, the Polyflex stents could be removed
immediately prior to or at the time of esophagectomy. In
these series, restoration of oral nutrition after stent place-
ment occurred in 100 % patients. Migration of the stent
into the stomach occurred in about half the patients with-
out occurrence of gastric outlet obstruction; in this case,
migration should probably be considered a result of tumor
shrinkage due to neoadjuvant therapy. No proximal migra-
tion was reported. Stents were successfully removed en-

doscopically or at the time of esophagectomy. When these
stents were used for refractory anastomotic strictures a
100% migration rate was documented'®. In addition, these
stents tend to migrate when positioned across the esopha-
gogastric junction (EGJ).?? SEPS have also been used to
seal esophagotracheal fistulas but high rates of migration
remained a drawback. On the other hand, SEMS have been
demonstrated to effectively seal fistulas, but they cannot
be removed. To overcome this problem, recently a new
technique of SEPS through SEMS has been reported32.
The SEPS causes necrosis in the hyperplastic tissue and
makes removal of both SEMS and SEPS easier. Current-
ly, there is no technique agreed upon to reduce Polyflex
stent migration. However, precise placement and full ini-
tial deployment are important. The use of clips may be in-
dicated when stents are placed in areas with an increased
probability of movement, such as the EGJ and anastomotic
strictures, although this has not been proved.”

Malfunction of stents is mainly related to ingrowth
and overgrowth in 17-30 and 9%, respectively.?* Tissue
overgrowth may be caused by non-malignant hyperplas-
tic tissue growth at the end of a stent or by tumor over-
growth. It has been demonstrated that tissue overgrowth
from nonmalignant obstructive tissue is more likely to oc-
cur in patients with a prolonged survival. In patients with
a prolonged survival, the use of covered SEMS permits to
significantly reduce the incidence of ingrowth (3%) and
the need for additional endoscopic intervention to restore
patency. This is why uncovered SEMS should be avoided
in cases of benign strictures, the most common cause of
recurrent dysphagia in this group of patients being prob-
ably still overgrowth.>* In this context, different kinds of
stents were designed to prevent tumor overgrowth and in
the same time minimize stent migration. The Polyflex stent
has been expected to prevent tumor overgrowth since it
does not integrate into the esophageal wall. However, this
unexpectedly occurred in equal numbers for SEPS and
SEMS patients in one study.?

CONCLUSIONS

In the modern era, SEMS have been proven an efficient
minimally invasive method with acceptable complications
to alleviate dysphagia. Although, most types of stents of-
fer the same degree of dysphagia palliation, to make the
optimal choice, it is important to remember that all stric-
tures are not made alike and that one size or shape does
not fit all. The more recently developed SEPS offer some
advantages (i.e lower cost, allow repositioning, remov-
able); however, they also present some drawbacks such
as higher migration rates. Parameters like tumor location,
stricture rigidity, possible airway obstruction, coexistence
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of thacheoesophageal fistula and overall survival expec-
tancy should be taken under consideration before the op-
timal stent for each patient is selected.
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