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SUMMARY. Palliative treatment of malignant strictures of the esophagus and cardia is usually carried out
by the endoscopic placement of a prosthesis. The aim of this retrospective study was to evaluate short- and
long-term outcomes of the use of expandable stents, compared with conventional plastic prostheses. One hun-
dred and thirteen endoscopic intubations were carried out in 120 patients affected by malignant stenosis of the
esophagus and cardia using plastic prosthesis and self-expanding metal stents. Dysphagia was scored according
to Atkinson and Ferguson’s classification and the preoperative median score (3.6) was comparable in both
groups. The technical success rate was 94.4% with plastic prosthesis and 93.7% with self-expanding metal stent
while the functional success rate was, respectively, 85.2% and 88.8%. Three deaths occurred with plastic pros-
theses (4.4%), while no deaths were observed with metal stents. A comparative analysis of the results of this
study suggests that the endoscopic placement of self-expanding metal stents is effective and safe and has to be
preferred to the conventional plastic prosthesis for easier implantation and lower morbidity.

KEY WORDS: Esophageal and cardia malignant strictures, palliative treatment, plastic prosthesis, self-expanding
metal stent.

INTRODUCTION

Despite recent therapeutic advances, carcinoma of
the esophagus and cardia is still a high-grade
malignant neoplasm and its treatment often produces
poor results since most patients locally present with
a widespread or metastatic disease at the time of
diagnosis.1 The advanced stage of  the tumor
precludes radical surgery and therefore treatment
demands palliation that quickly and permanently
relieves dysphagia, which hardly compromises the
quality of patients’ remaining life. The ideal method
of palliative treatment consists of a single, technically
simple, safe and well tolerated procedure that does
not require general anaesthesia and that leads to
permanent relief  of  dysphagia. The procedure must
be performed in a single and brief  hospital-stay
because of  the short life-expectancy of  patients, and
it must be characterized by low morbidity and
mortality rates. At the present surgical endoscopy is

the treatment of  choice and laser therapy and
stenting are the main available procedures. Intubation
plays an important role because it allows a durable
dilation of  the neoplastic stricture in the majority
of patients. The technique is widely used and
continuously developing through the improvement
in quality of  both operative instruments and stents,
Furthermore, a new advance has recently been
made by the introduction of  expandable metal
stents in the clinical practice; they can be inserted
without significant tumor dilation because the stent
is compressed and it self-expands after placement
through the stricture. The aim of this retrospective
study was to evaluate the current role of endoscopic
intubation in the palliation of esophageal and cardia
malignant strictures, compare to the efficacy of
traditional plastic prostheses and self-expanding
metal stents in our experience.

PATIENTS AND METHODS

Between 1973 and the present, 183 patients affected
by malignant strictures of  the esophagus and cardia
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were referred to our Unit. One hundred and twenty
patients with inoperable malignancies for tumor
extension and/or poor general health underwent
palliative endoscopic intubation.

From July 1980 to April 1993 plastic prostheses
were inserted in 72 patients. Fifty-two were male
and 20 female, with a mean age of  69.3 years
(range 41–92; Table 1). In two cases (2.7%) the ste-
nosis was due to a bronchial carcinoma infiltrating
the esophagus and in 70 cases the carcinoma was
primitive. In 44 patients (61.1%) cancer was located
in the distal esophagus or in the cardia, in 18 (25%)
cancer was in the thoracic esophagus and in three
(4.1%) it was in the cervical tract. In four patients
(5.5%) an anastomotic recurrence was found after
the resection of  a cardia adenocarcinoma, while
one patient (1.3%) presented with cardia and
midthoracic locations. Adenocarcinoma was the
most frequent histologic type (68.5%) and other
tumors were squamous cell carcinoma.

In 27 patients tumor resection was not possible
because of  local extension of  the neoplasm, in 21
because of  metastatic disease and in 24 because of
poor general health.

Dysphagia was classified according to Atkinson
and Ferguson’s score: grade 0, normal ability to
swallow; grade 1, ability to swallow some solids;
grade 2, ability to swallow semisolids; grade 3, ability
to swallow liquids only; grade 4, absolute dysphagia.
In 48 patients dysphagia was of  grade 4, in 24 of
grade 3, with a mean score of  3.67. We employed
the Celestin pulsion tube (Medoc) in 18 patients,
the Atkinson’s prosthesis (Keymed) in 23 (Fig. 1)
and the Wilson-Cook tube (Wilson-Cook) in 27.

From May 1993 onwards we carried out intuba-
tion with self-expanding metal stents in 48 patients
(Table 1). Thirty-four were male and 14 female,
with a mean age of  72.5 (range 52–88). In 10 cases
the esophageal stricture was due to a bronchial
cancer, in 17 to a squamous carcinoma and in 21 to
an adenocarcinoma. Twenty-four tumors were located
in the cardia or distal esophagus, 20 in the mid-
thoracic esophagus, four in the cervical tract and one
patient had an anastomotic recurrence after esoph-
agogastric upper resection (Table 1). Esophago-
bronchial fistulas were present in four cases.

In 19 patients tumor resection was not feasible
because of  local extension of  the neoplasm, in 13

Table 1 Inoperable malignant strictures of  the esophagus and cardia: features of  patients

Plastic prosthesis (n = 72) Metallic stents (n = 48)

Sex (M/F) 52/20 34/14
Mean age (years) 69.3 72.5
Primary esophageal carcinoma 66 37
Lung carcinoma 2 10
Recurrence after surgery 4 1
Median dysphagia score before treatment 3.67 3.6

Fig. 1 (a) Adenocarcinoma of the cardia; (b) managed by the placement of  an Atkinson prosthesis
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Palliative use of plastic and metal stents 121

because of  metastatic disease and in 16 because of
poor general health. Laser therapy had failed in one
patient and local alcoholic injection in another one.

Twenty-nine patients had dysphagia of  grade 4,
19 of  grade 3, with a preoperative mean score of
3.6 (Table 1). We used the Ultraflex stent in all
patients (Microvasive, Boston Scientific Corp.)
(Fig. 2), the covered type in 30 of  them and the
uncovered one in 15.

Both groups of  patients were treated under
oropharyngeal local anaesthesia and light intraven-
ous sedation, according to Tietjen procedure.2

After marking the oral and distal ends of  the steno-
sis, a guide wire is passed through the endoscope
over the stricture; the endoscope is withdrawn and
a dilation with Savary-Gilliard dilators over the
guide wire is performed; the stent is positioned and
deployed under fluoroscopic control.

Following intubation, patients were allowed fluids
only for 24 hours and subsequently encouraged to
take a soft diet, progressing on to more solid food as
tolerated. After discharge, patients were reviewed at
1 and 3 months interval thereafter until death.

RESULTS

The two stented groups were compared under the
following criteria:3

• technical success, as rate of  good outcome
intubations;

• functional success, as improvement of  dysphagia
grade;

• incidence of  acute complications;
• length of  hospital stay and procedure-related

mortality rate;
• incidence of  late complications and survival.

The rate of  technical success for plastic prosthe-
ses was 94.4% (68/72) and for self-expanding metal
stents 93.7% (45/48); the plastic stent was not
placed in four patients and the expandable stent in
three patients because it proved impossible to pass
the guide wire through the stenosis (Table 2).

After intubation with traditional plastic pros-
theses the mean score of dysphagia dropped to 0.9:
dysphagia improved to grade 0–1 in 57 patients, to

Table 2 Plastic prosthesis versus self-expanding metal stent in the palliative treatment of  malignant strictures of  the esophagus and
cardia: early results

Plastic prosthesis (n = 72) Metallic stent (n = 48)

Technical success 68 (94.4%) 45 (93.7%)
Functional success 58 (85.3%) 40 (88.8%)
Median dysphagia score after treatment 0.9 0.8
Acute complications 4 (5.9%) 0
Pharyngeal perforation 1 0
Hemorrhage 2 0
Proximal stent migration 1 0
Median hospital stay (days) 5 2
Perioperative mortality 3 (4.4%) 0

Fig. 2 Ultraflex stent placed through a squamous cell carcinoma of the midthoracic esophagus
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grade 2 in one patient, while in 10 patients no
improvement was achieved (functional success rate,
85.3%). After intubation with self-expanding metal
stent the mean score of  dysphagia was 0.8 because
in 38 patients dysphagia improved to grade 0–1, in
two to grade 2, while in five cases no dysphagia
improvement was achieved (functional success,
88.8%; Table 2).

No cases of  acute complications occurred with
expandable stents, while in the traditional plastic
prostheses group we observed one pharyngeal per-
foration, two severe hemorrhages and one proximal
stent migration during its detachment (4/68 = 5.9%;
Table 2).

In the plastic prosthesis group the mean hospital
stay was 5 days (range 3–14) and the perioperative
mortality rate was 4.4% (3/68 cases): one patient
died from severe hemorrhage (it was an error of
indication because the patient was coagulopathic)
and another two patients affected by bronchial car-
cinoma died, respectively, from acute cardiocircu-
latory failure and miocardial infarction (Table 2).
The rate of  late morbidity was 20.6% (14/68): food
obstruction (seven cases) was the most frequent
complication and in all cases it was possible to
fragment the food endoscopically, pulling the pieces
down into the stomach. Gastric dislocation of  the
stent occurred in three cases and a second stent was
endoscopically re-implanted in one patient and
through a gastrotomy in another two. Tumor over-
growth occurred in four patients and the restoration
of  the lumen patency was achieved by photoco-
agulation. Mean survival time after stenting was of
183 days (range 58–486); one patient died of  stroke,
another one of  miocardial infarction and all the
others of  metastatic disease (Table 3).

In the group of patients managed by Ultraflex
stent the mean hospital stay was 2 days (range 1–3).
No deaths related to the procedure occurred
(Table 2) and the morbidity rate was 20% (9/45).
Three out of  15 patients intubated by a noncovered
Ultraflex stent developed tumor ingrowth after a
median period of  5 weeks following the procedure:
one patient was managed by the placement of  a
nutritional probe, another one by laser therapy and

the last one by the insertion of  a new stent. In one
patient the obstruction was related to food impac-
tion 12 days after stenting and we easily managed
the complication by endoscopy in outpatient
regime. The stent distantly migrated in three
patients and a new tube was inserted. Two patients
suffered moderate hemorrhages because of  the
traumatizing action of  the stent on crumbly neo-
plastic vegetation, but only one needed blood trans-
fusion 20 days after intubation. The mean survival
time was 151 days (range 40–545) and the deaths
were all related to metastatic disease (Table 3).

DISCUSSION

In most patients affected by malignant strictures of
the esophagus and cardia, surgical resection cannot
be performed because of  the advanced stage of  the
tumor and/or poor general health; in these patients
the only treatment possible is to relieve dysphagia
and to improve the patients’ quality life.1,4, 5

The ideal method of palliative treatment is by a
single, simple, safe and well tolerated procedure, that
allows a rapid and permanent restoration of  the
ability to swallow.6 Therapeutic options are tradi-
tional surgery, radiotherapy or surgical endoscopy.

Palliation of  dysphagia by surgical resection
has significant morbidity and mortality rates and
it is not practical in the majority of  patients,
while alimentary fistula is the last resort after all
other conservative methods have failed because it is
a psychologically disabling, symptomatically and
nutritionally ineffective procedure.7,8

Endocavitary and/or external radiotherapy
achieves short-term success in about 40% of
patients, but it is time-consuming and burdened by
several complications such as esophago-bronchial
fistula and postirradiation stenosis. In some
patients dysphagia becomes worse because of  local
side-effects of  radiation that force a stop to the
treatment.9

Surgical endoscopy is today the most widespread
palliative treatment and the choice is between stent-
ing or laser therapy; both methods are successful
in dysphagia regression, but laser treatment is
restricted by the need for repeated sessions, while
stent intubation has the potential for long-lasting
functional results.2,9–12

Indications for intubation and laser therapy
essentially depend on tumor morphology: a stent
has to be preferred in infiltrating tumors; and a
laser has to be chosen in crumbly, easily bleeding
and noncircumferential neoplasms because the
stent needs a good anchorage.2,13–17 Moreover, laser
therapy has to be employed in tumor overgrowth
of the stent and in angulated cardia strictures be-
cause the stent is horizontally positioned and the

Table 3 Plastic prosthesis versus self-expanding metal stent in
the palliative treatment of  malignant strictures of  the esophagus
and cardia: long-term results

Plastic prosthesis 
(n = 68)

Metallic stent 
(n = 45)

Food obstruction 7 1
Stent migration 3 3
Tumor overgrowth 4 0
Tumor ingrowth 0 3
Bleeding 0 2
Median survival 
time (days)

183 151
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functional results are poor.18 Only intubation can
be performed in esophageal stenosis due to a
bronchial carcinoma and in esophago-respiratory
fistulas. For all these reasons careful selection of
patients is necessary, excluding those in whom the
procedure has few chances of  proper results and
high morbidity rate.9–12,19–26

In our experience endoscopic intubation has
become the palliative treatment of  choice. Improve-
ments to quality of  life, restoration of  feeding
ability, shorter hospital stays and non-repeated
treatments are better than in the other procedures;
moreover, stent implantation has the advantage of
being a single procedure in most cases and, in our
opinion, this aspect is very valuable for patients
with a short life expectancy.

Endoscopic intubation is an old method,
because first experiences of  the procedure date back
to the nineteenth century (Symmonds, in 1887).
Before the introduction of  the flexible fibre-optic
endoscope, the stent was placed by a laparotomic
pull-through or by a rigid endoscope push-through,
but both methods had moderate rates of  morbidity
and mortality. In 1977 Atkinson designed a method
of prosthesis placement after positioning a guide
wire through the stenosis under fibrendoscopic and
fluoroscopic control. In recent years instrument
quality has further improved and several stents are
now available, with new designs continuing to emerge.

Our experience has also evolved in several steps,
starting from the use of  Eder-Puestow metallic
dilators and Nottingham introductor, and later
of Savary-Guillard introductor. At the same time
we firstly employed the Celestin pulsion tube in 18
patients, the wholly radiopaque Atkinson prosthesis
in 23 and the Wilson-Cook tube in 27. These stents
are made of  latex or siliconed rubber reinforced by
a nylon or metallic core to prevent wall collapse, and
they are partially or entirely radiopaque to make
them easily detectable by fluoroscopic control.

Since May 1993 we have employed self-expanding
metal stents, which can be inserted in a compressed
form and gradually self-expand after placement
through the stenosis. Their main advantage is the
need of  only a minor dilation and that means fewer
incidents of  acute complications, shorter hospital
stays and a final reduction of  global outlay, in spite
of the lower cost of  plastic prosthesis. A further
advantage of  metallic stent is the wider luminal
diameter when it is fully expanded, that means
better improvement of  symptoms and long-lasting
patency. Moreover the expandable metal stent has a
better flexibility and springiness, making it fit to be
employed in cervical locations and in esophago-
respiratory fistulas.22,23,27–34

We employed the Ultraflex stent, made of  niti-
nol, a nickel-titanium alloy that gives the stent a
high degree of  flexibility; in the covered model the

stent is externally lined with a thin wall of  poly-
urethane that prevents tumor ingrowth.35,36 We
always performed intubation under light intraven-
ous sedation and oropharyngeal local anaesthesia.
The introduction set consists of  an internal catheter
that is assembled with the compressed stent,
encased in a gelatine cover; the stent is rounded by
a protective Teflon sheath, which prevents unsuita-
ble contact of  the stent with esophageal fluids. The
introductor has a conical tip that easily gets
through the stenosis and an internal lumen that
enables the passage of thin guide wires. Upon expos-
ure to body temperature and esophageal fluids, the
gelatine dissolves and allows the stent to expand to
its full diameter.

The retrospective comparative analysis of  the
results in our two stented groups (plastic prosthesis
vs self-expanding metal stent) shows a similar rate
of technical success in both series (94.4% vs 93.7%).
The main limitation to endoscopic intubation is
total esophageal obstruction that does not allow
the introduction of  the guide wire through the stric-
ture and its dilation; it occurred in four patients
with plastic prosthesis and in three with self-
expanding stent.

The functional success rate, as dysphagia regres-
sion, is similar in both groups of  patients (85.3%
vs 88.8%), while the acute complications (5.9% vs
0) and mortality rate (4.4% vs 0) are both lower
with self-expanding stents. We had one pharyngeal
perforation, two severe hemorrhages and one stent
distal migration during the detachment proced-
ure when we employed plastic prosthesis, while no
acute complication occurred with expandable stents.
Procedure-related deaths only occurred in the plastic
prosthesis group: one patient died from severe
bleeding and two died, respectively, from acute
cardiocirculatory failure and miocardial infarction
(Table 2).

Mean hospital-stay was longer with the plastic
stents (5 days vs 2) because of  the higher incidence
of acute complications that delay the patient’s dis-
charge. For this reason the metallic stent, although
more expensive, is globally cheaper.28

The rate of  late complications is similar in both
groups of  patients (20.8% vs 20%). Food obstruc-
tion (seven vs one) and distal migration (three vs
three) were the most common complications in
both series but tumor overgrowth (4 cases) was
only observed in the conventional plastic group,
while tumor ingrowth (three cases) and bleeding
(two cases) occurred only with the metallic stent
(Table 3). Hemorrhage is more frequent with a self-
expanding stent because of  the higher dilating
strength on the esophageal wall with possible tissue
necrosis.10,11

Perforation is the most serious complication; it
occurred with Celestin pulsion tube in a patient
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with cervicoarthrosis, so it was difficult to pass
the Nottingham introductor through the cervical
esophagus. The patient complained of  pharyngeal
pain and subcutaneous emphysema in the neck; we
immediately started parenteral nutrition and anti-
biotic therapy and the patient recovered under con-
servative treatment with healing of  the perforation
in 8 days.

Food obstruction occurred in seven patients
intubated with a plastic prosthesis and in one
patient treated with a metallic stent; when this
complication arises a wash of  gas drinks can be
attempted, but for most patients it can only be
managed by endoscopic deobstruction procedures,
which we always performed in day hospital.

Tumor ingrowth and overgrowth usually arise
after a mean period of  7 weeks.6,37 These complica-
tions occurred in four patients with plastic pros-
theses and in three with self-expanding stents and
we treated the patients with photocoagulation in five
cases, by the placement of a nutritional probe in one
and by the insertion of  a new stent in another one.

Stent distal migration is usually due to an error
of indication (stent diameter smaller than stenosis
or poor anchorage in cardia neoplasm); other rea-
sons for dislocation can be an excessive dilation of
a crumbly tumor or postintubation radiotherapy.
Gastric dislodgement occurred in three patients of
the conventional group and in three of  the self-
expanding series; the Ultraflex stent was always left
in the stomach because it did not obstruct the
pylorus, one plastic prosthesis was spontaneously
evacuated from the bowels while the other two
stents were removed through a gastrotomy; a sec-
ond stent was reinserted in all the patients; by
endoscopic procedure in four cases, and through a
gastrotomy in two.38,39

CONCLUSIONS

Endoscopic intubation is the main option in the
palliative treatment of  malignant stenosis of  the
esophagus and cardia. The procedure has to be
preferred to other palliative methods because it
improves life quality, allows restoration of  oral
feeding, needs only a short hospital stay and avoids
repeat treatment sessions.

The first aim of the procedure is not to increase
survival, but rather to improve the quality of
remaining life and agreement is unanimous: dys-
phagia is relieved and alimentary transit restored
allowing adequate oral feeding.

The results of  our retrospective analysis suggest
that the:

• technical success rates for the two stented groups
are comparable (94.4% vs 93.7%)

• functional success rates are similar (88.8% vs 85.3%)
• rate of  acute complications is 5.9% with plastic

prostheses, while no acute complication occurred
with self-expanding stents

• rate of  late complications (20.6% vs 20%) and
mean survival time (151 vs 183 days) are com-
parable in both groups

• procedure-related mortality rate was 4.4% with a
plastic stent, while no death occurred with the
Ultraflex stent.

The comparative analysis of  our results confirms
that the self-expanding stents are the most effica-
cious; implantation is easy and safe, feasible in
most patients and carries a low rate of  critical com-
plications and mortality. Continued developments
are necessary to further reduce long-term complica-
tions and to improve effectiveness.
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