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Palliative treatment of advanced esophageal cancer with metal-covered expand-
able stents. A cost-effectiveness and quality of life study
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Summary

Purpose: The aim of this retrospective study was to
evaluate the efficacy and safety of endoscopic therapy with
self-expanding metallic endoprostheses in the management
of inoperable primary malignant esophageal obstruction or
stenosis and the cost-effectiveness of the method.

Patients and methods: Between 5/1997-12/2002,
obstruction of the esophagus was diagnosed in 78 patients
(52 males, 26 females, age range 53-102, mean 72.3 years).
The etiology was squamous cell carcinoma (n=42) and
adenocarcinoma of the oesophagus (n=36). In total, 89
ultraflex metal stents were introduced endoscopically. In 46
patients dilation with Savary dilators prior to stent place-
ment was required. A cost-effective analysis was performed,
comparing oesophageal stenting with laser therapy.

Results: Stents were placed successfully in all pa-
tients. After 48 h, all patients were able to tolerate solid

Introduction

Approximately 50-60% of patients with esopha-
geal cancer have advanced disease at the time of
presentation and are suitable only for palliation of
dysphagia [1]. Surgery is unsuitable for palliation be-
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or semi-solid food. During the follow-up period 8 patients
developed dysphagia due to food impaction (treated suc-
cessfully endoscopically). Eleven patients developed re-
current dysphagia 4-16 weeks after stenting due to tumor
overgrowth and were treated with placement of a second
stent. The median survival time was 18 weeks. There was
no survival difference between squamous cell and adeno-
carcinoma of the esophagus. A similar cost was calculated

for both procedures. A significant improvement in quality

of life was noted in patients undergoing stenting (96% and
75% vs. 71% and 57% for the first two months).

Conclusion: Placement of self-expanding metal stents
is a safe and cost-effective treatment modality that improves
the quality of life, compared with laser therapy, for patients
with inoperable malignant esophageal obstruction.

Key words: cost-effectiveness, esophageal cancer, metal
stents, palliation, quality of life, survival

cause of high morbidity [1,2]. Radiotherapy can cause
a temporary increase in dysphagia and has short-lasting
effects [3,4]. Chemotherapy alone is not an effective
method of palliation but can be a useful adjunct to laser
therapy [5]. Rigid plastic endoprostheses are associated
with complications in up to 36% of patients, including
esophageal perforation, hemorrhage, tube dislodgment,
aspiration pneumonia, and pressure necrosis [6-9]. In
addition, the vast majority of patients can tolerate only
a liquid or semisolid diet after insertion of a plastic en-
doprosthesis because of the rigidity and small lumen of
the device. Laser therapy is a useful palliative treatment
and is associated with fever complications than intuba-
tion [10], but must be repeated frequently.
Self-expandable metallic stents are very effective
in the palliation of symptomatic esophageal malignant
neoplasms [11-21] and are associated with a shorter
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hospital stay and fewer fatal complications than plas-
tic stents [13]. Metal endoprostheses can usually be
introduced with the patient under a conscious sedation
and local anesthesia. After stenting, the patients can
eat solid food. Covered metal stents are excellent for
sealing esophageal perforations and fistulas and also
are more effective than laser treatment in palliating
malignant dysphagia [22].

The aim of the present study was to assess the
efficacy and safety of these stents, to study the natural
course of esophageal malignancies after stent place-
ment and to compare the method as to cost-effective-
ness and quality of life with endoscopic laser therapy.

Patients and methods

Aretrospective analysis of all patients with inop-
erable esophageal cancer treated with either endopros-
thesis or laser palliation was carried out. The second
group was included only for cost-effective analysis,
since selection was not done randomly.

A. Endoprosthesis group

From May 1997 to December 2002, 78 patients
underwent placement of 89 highly flexible knitted,
self-expanding metal stents (Ultraflex Esophageal
Prostheses, Microvasive, Inc., Natick, MA). There
were 52 men and 26 women with mean age 72.3 years
(range 53-102).

The etiology of obstruction was squamous cell
carcinoma in 42 patients and adenocarcinoma of the
esophagus in 36 patients.

The site of obstruction was located in the upper
third of the esophagus in one patient (squamous cell
cancer), in the middle third in 38 patients (37 squamous
cell cancer, 1 adenocarcinoma) and in the lower third
in 39 patients (4 squamous cell cancer, 35 adenocarci-
noma). In 16 cases the esophagogastric junction was
also involved. Four patients had broncho-esophageal
fistulas. All cases were considered inoperable either
because they had end-stage disease with extensive pri-
mary local tumor or because of the presence of distant
metastases or poor general status.

The length of the stenosis varied from 3.5 to 7.2
cm (mean 4.7+1.9 cm).

Dysphagia was graded on a 5-point scale (I =no
dysphagia, [I=dysphagia to normal solids, III =dyspha-
gia to soft solids, IV=dysphagia to solids and liquids,
V=complete dysphagia, even to saliva). Thirty-three
patients (42%) had grade II-I1I, 33 (42%) had grade
IV and 12 patients (16%) had grade V dysphagia. The

scoring system was slightly modified from that de-
scribed by Mellow and Pincas [23].

Before stenting, an esophagogram was obtained
to determine the precise length of the stenosis and the
presence or not of broncho-esophageal fistulas.

In 46 (59%) patients the precise length of stenosis
was not clear in the esophagogram and these patients un-
derwent esophageal dilation using Savary dilators over a
stiff-angled metallic guide wire. The stenosis was dilated
to 12.8 or 15 mm, under image intensifier control.

After dilation, the position and length of the ste-
nosis was defined endoscopically and the upper and
lower margins of the stenosis were marked under fluo-
roscopic guidance with external radiopaque markers.
Using these radiopaque markers as a guide, and under
fluoroscopic control, endoprosthesis was deployed.

A plain chest radiography was obtained a few
minutes after placement to assess expansion of the
stent. If the positioning of the stent was satisfactory
and flow of barium into the stomach was unimpaired,
esophagoscopy was performed after 48 h to document
patency of the stented esophageal lumen and to confirm
the final accurate position of the stent. The dysphagia
score was estimated during outpatient visits every 4
weeks until patient’s death.

Informed consent was obtained from all patients,
according to bioethical principles in medical research
and the declaration of Helsinki (Revised 1983).

B. Laser group

A second group of 27 patients (18 men, 9 women,
aged 63-89 years, mean 71.8 years) with surgically in-
curable esophageal cancer treated endoscopically with
Nd:Yag or Diomed laser for palliation of esophageal
obstruction during the period September 1996-March
1999, were selected for comparison in the cost-effec-
tive analysis. The site of obstruction was located in the
middle third of the esophagus in 8 patients (all squa-
mous cell cancer) and in the lower third in 19 patients
(1 squamous cell cancer and 18 adenocarcinoma). In 13
cases the esophagogastric junction was included.

Prior to the first laser session, dilation of the
esophagus was performed; 2-6 laser sessions (mean 4)
were required until ability to swallow, at least semisolid
food, was achieved.

Apart from the first sessions, the other laser
sessions were performed on an outpatient basis with
frequency depending on the progress of obstruction.
Clinical and endoscopic follow up were performed
monthly.

Light energy per session ranged between 1,200-
17,000 joules (mean 4500).



Statistical analysis

Dysphagia scoring before and after stenting were
compared by the paired Student’s-¢ fest. Survival was
estimated by constructing Kaplan-Meier curves [24].
Differences in survival between groups were assessed
by the log-rank test.

Cost-effective analysis

A cost-effective analysis was performed compar-
ing esophageal stenting with laser therapy in patients
with primary esophageal cancer.

The cost of each procedure (stenting-laser thera-
py) was calculated by taking into account:

1. The personnel costs: these were calculated as
the cost of a working hour for each person (physician,
technician, nurse, assistant personnel).

2. The cost of materials: stents, drugs, contrast
liquids, films and liquids for film processing.

3. The equipment cost calculated in working
hours. A yearly payment on an annuity basis at 8% and
aterm of 5 years and 8 years was used to calculate the
cost of endoscopic equipment/lasers/Savary dilators
and radiologic equipment respectively. The prices of
equipment were those of the year 2000.

4. The housing and overhead costs based on the
number of square meters required to investigate and
treat a patient, including the cost of furniture, cleaning,
telephone and services of various overhead depart-
ments. In the overall cost, hospitalization per day of
stay for each patient was added.

Costs were built up from a database of health care
cost elements in Greece and from the currently appli-
cable prices of Ultraflex esophageal stents.

For the group of patients treated with introspec-
tive laser application, the same methodology for esti-
mation of quality of life was followed.

Quality of life

The quality of life assessment was performed by
a psychiatrist, experienced in oncologic patients and
was based on the QLQ-C30 questionnaire proposed
by EORTC [25].

Questionnaires were completed without any
conscious influence or help, during interviews in which
all symptoms, co-morbidity and any additional pallia-
tive medication were assessed: 1) at baseline, within
one week before therapy; 2) after one month; 3) after
2 months. Before analysis, raw scores were linearly
transformed to scales of 0 to 100.

The study included 70 patients that underwent
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stent placement (the remaining 8 had passed away or
were unable due to the critical situation of their health
at the end of the first month of the follow-up period)
and all patients of the laser group.

Results

A. Endoprosthesis group

Stenting was technically successful in all patients,
and was determined endoscopically and fluoroscopi-
cally. All stents were placed beyond the tumor stenosis,
at least 10 mm from the proximal and distal ends. The
mean duration of the procedure was 28 min. Mean
inpatient stay after stenting was 3.2+1 days.

Forty-eight hours after endoprostheses placement
all patients were able to tolerate a solid or semi-solid
diet. No procedure-related mortalities or major compli-
cations occurred (aspiration, bleeding, perforation or
misplacement of the stent). Stents were well tolerated
with no foreign-body sensation. Only one patient expe-
rienced a side effect, immediately after endoprosthesis
placement (chest pain, fever, leucocytosis) without
any radiologic signs of mediastinitis. He responded to
antibiotics within 48 h.

Sealing of the esophagorespiratory fistulas and
relief from symptoms of aspiration were achieved in
all patients with broncho-esophageal communications.
The mean dysphagia score of 2.91+0.36 before stent-
ing, improved to a mean score of 1.17 after endopros-
theses placement (p=0.04).

One stent, in a case involving esophagogastric
junction, migrated into the stomach 3 weeks after
placement and was replaced by a new Flamingo type
stent.

Further weight loss was controlled in all patients,
except in 8 who died 4-6 weeks after stenting due to ad-
vanced malignant disease. The others gained between
1 and 6.3 kg of body weight.

During the follow up period 8 patients developed
dysphagia due to food impaction that was successfully
treated endoscopically. Eleven (14%) patients experi-
enced recurrent dysphagia 4-16 weeks after stenting,
due to tumor overgrowth. The primary tumor was squa-
mous cell carcinoma (5 of middle and one of the lower
esophagus) in 6 patients and adenocarcinoma of lower
esophagus in 5, including esophagogastric junction in
3 cases. In these patients a second stent was implanted
to improve swallowing.

Median overall survival was 18 weeks (95% CI
16-20). When patients with adenocarcinoma were
separately analyzed from those with squamous cell car-
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cinoma, no difference in survival could be established
(median 18 weeks, 95% CI 16-20 and 19 weeks, 95%
CI 15-23, respectively) (Figure 1).

B. Laser group

Mean hospitalization time for the first laser
esophageal patency was 13.4+1 days.

The therapeutic effect of each laser round lasted
3-10 weeks (mean 4.8).

Complications occurred in 2 out of 27 patients
(one fatal due to uncontrollable tumor bleeding and
one minor perforation in a case of lower esophageal
obstruction).

The mean survival time for patients that received
laser therapy was 17 weeks (95% CI 15-19 weeks) and
was similar to the mean survival time of patients that
underwent stenting. A mean number of 12 laser ses-
sions per patient was performed.

C. Cost-effectiveness and quality of life analysis

A similar cost was calculated for both procedures
(Table 1). The overall cost of stenting per patient was
3.103 Euro and the overall cost of laser therapy per
patient was 2,947 Euro. Mean hospitalization time
was 3.2+1 days for the group that underwent stent
placement.

Although the evaluation of quality of life is very
difficult, the quality of life questionnaire analysis
showed a significant improvement of a well-being
status in patients of the stenting group.
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Figure 1. Kaplan-Meier estimated survival curve for 42 stented
patients with squamous cell carcinoma ( ) and 36 stented
patients with adenocarcinoma of the oesophagus (------ ).

Table 1. Estimated procedural total costs per patient in Euros

Costs Endoprosthesis  Laser palliation
group group

Salaries 37 99

Hospitalization 452 1,893

Consumables 2,504 482

Housing overhead equipment 110 473

Total 3,103 2,947

The percentage of patients having major prob-
lems on the QLQ-C30 scales at the baseline was similar
in both groups (88% of subjects with stent placement
and 91% in the laser group). The most prominent fea-
tures were problems in strenuous activity, limitations in
work performance and hobbies, worrying, depression
and interference in family and social life in scales con-
cerning function ability and fatigue, nausea, vomiting,
sleeping trouble and lack of appetite in scales concern-
ing symptoms.

Comparing the baseline score with the 1-and 2-
month scores, a significant improvement was noted in
patients of the stented group (96% and 75% vs. 71%
and 54% in the laser group), in matters mainly concern-
ing emotional and social functioning, vomiting and
additional symptoms.

After the first month, a progressive decrease
on global health/quality of life was observed in both
groups according to the analogic scales of the QLQ-
C30 questionnaire. Also lower scores in physical and
role functioning and higher values in fatigue and pain
were noted, as expected.

Discussion

The vast majority of patients with esophageal
cancer will not be surgical candidates at the time of
diagnosis either because of advanced disease or the
presence of significant comorbidities [26].

After the first publication by Domschke et al.
[27], several authors have reported excellent relief of
dysphagia with implantation of self-expandable metal
stents [3,28-31]. The results of published series show
immediate technical success of 100% with improve-
ment in the dysphagia score from 83 to 100% of the
patients [22,32,33]. These results are similar to those
reported in the present study. In our study the average
cost of palliation with metal stents was found similar
to that of palliation with endoscopic laser application.
Comparing stenting with BICAP diathermy, alcohol
injection and Atkinson tube insertion, Nicholson et al.



reported that the average cost was much lower in the
metal stent group [34].

Although it is safer and easier to place expand-
able stents, these devices are not devoid of complica-
tions. The main complication of metal stents is distal
migration, with an incidence rate ranging between 10
and 30% of the cases [35]. Migration is most common
(50%) when covered endoprostheses are used to treat
distal esophageal lesions involving the gastroesopha-
geal junction [36,37]. If a stent migrates completely
into the stomach, it should be removed endoscopically
or via a small gastrotomy [38]. If a stent migrates par-
tially, insertion of a second uncovered stent can prevent
further movement [29]. Replacement of a totally or par-
tially displaced stent is a common and safe technique
with optimal results.

In our study only one Ultraflex stent migrated into
the stomach 3 weeks after placement. Stent migration
incidence was therefore much less in our series than
previously reported [35]. It was replaced with a new
Flamingo type stent. These conical covered esopha-
geal stents are a relatively new type of stents, with a
significant lower rate of distal migration [39]. They
are indicated for lesions involving the esophagogastric
junction.

Another problem with esophageal stents is tumor
ingrowth through the stent mesh (uncovered), which
occurs in 17-36% of the cases or overgrowth (covered)
in as many as 9% of the cases [40,41]. Eleven out of
78 patients in our study experienced this problem, but
were able to overcome recurrent dysphagia by place-
ment of additional stents as previously reported [29].

An uncommon complication of stenting is usu-
ally a mild and self-limiting haemorrhage. Perforation
of the esophagus as procedural complication is very
rare [33]. Both of them were not present in our series.
Esophageal pain after stenting is common but usually
resolves in a few days.

The value of any cancer therapy must be deter-
mined by the observed tumor response, the impact on
survival, the occurrence of side-effects and the cost and
effect of treatment on quality of life.

One major question, still unresolved, is whether
placement of stents improves survival of these patients.
Our results indicate that palliation is the only effect one
can expect from stenting. Overall survival rates were
very poor with a median survival of only 18 weeks.
Most importantly, survival was equally poor in both
squamous cell and esophageal adenocarcinoma pa-
tients. Comparing the overall cost of the method with
the overall cost of endoscopic laser therapy, a technique
proved effective and characterized by low complication
rates, a small difference of only 156 Euros was noted.
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Taking into account the improvement of quality of life,
although for few weeks, we conclude that stenting is a
safe and effective palliative method for the treatment of
dysphagia due to esophageal cancer, improving quality
of life more than other palliative options, characterized
by a similar overall cost.
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