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Abstract

Incidence of esophageal cancer (EC) is rising more rap-
idly in the Western world than that of any other cancer.
Despite advances in therapy, more than 50% of patients
have incurable disease at the time of presentation. This
precludes curative treatment and makes palliative treat-
ment a more realistic option for most of these patients.
Dysphagia is the predominant symptom in more than
70% of patients with EC and although several manage-
ment options have been developed in recent years to
palliate this symptom, the optimum management is not
established. Self-expanding metal stents (SEMS) are a
well-established palliation modality for dysphagia in such
patients. Health-related quality of life (HRQoL) is becom-
ing @ major issue in the evaluation of any therapeutic
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or palliative intervention. To date, only a few published
studies can be found on Medline examining HRQoL in
patients with advanced EC treated with SEMS implanta-
tion. The aim of this study was to review the impact on
HRQoL of SEMS implantation as palliative treatment in
patients with EC. All Medline articles regarding HRQoL in
patients with advanced EC, particularly those related to
SEMS, were reviewed. In most studies, relief of dyspha-
gia was the only aspect of HRQoL being measured and
SEMS implantation was compared with other palliative
treatments such as brachytherapy and laser therapy.
SEMS insertion provides a swift palliation of dysphagia
compared to brachytherapy and no evidence was found
to suggest that stent implantation is different to laser
treatment in terms of improving dysphagia, recurrent
dysphagia and better HRQoL, although SEMS insertion
has a better technical success rate and also reduces the
number of repeat interventions.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Esophageal cancer (EC) is a devastating disease with an
incidence that is tising more rapidly in the Western world
than that of any other cancer''. Despite advances in
therapy, more than 50% of patients have incurable dis-
ease at the time of presentation and only 5%-10% of
patients survive 5 years later™. The incidence rates of EC
are highly variable across geographic areas. Whereas rates
are relatively low in many parts of the wotld, exception-
ally high incidence rates have been reported from some
regions of China. Moderate to high incidence rates have
been reported from other areas or populations, includ-
ing parts of Central Asia, South Africa, South America,
northern France, and among African-Americans in the
United States™. A marked change in the male to female
ratio of age-adjusted incidence rates has also been ob-
served”.

Squamous cell carcinoma is the predominant histo-
logic type of EC in the world”. Nevertheless, a shift in
proportion of EC type from SCC to adenocarcinoma (AC)
has been reported to have occurred in Western countries,
notably from the 1970s in the United States and from the
1980s and early 1990s in some European countries'®®,
The reason for this shift is not clear, but it may be related
to several factors, including transitions in lifestyle and
diet, being overweight, and declining rates of Helicobacter
Pylori infection in the Western world™”. In Europe, while
incidence of SCC has remained stable or declined dur-
ing the past few decades, the incidence of esophageal AC
has been rising. This increase has been more prominent
in Notthern Europe, notably in the United Kingdom and
Ireland, but smaller increases have also been reported
from other parts of the continent™,

Most ECs are diagnosed at an advanced stage and
in patients with co-morbidity. This precludes curative
treatment and makes palliative treatment a more realistic
option for most of these patients' . Dysphagia is the pre-
dominant symptom in more than 70% of patients with
EC". Several management options have been developed
in recent years to palliate malignant dysphagia. These in-
clude mechanical measures such as endoluminal stenting
or surgery and antineoplastic methods such as external
beam radiation, brachytherapy, chemotherapy, chemo-
radiotherapy, laser treatment, photodynamic therapy or
ablation using injection of alcohol or chemotherapeutic
agents. The optimum management of dysphagia caused
by advanced primary EC is not established although con-
tinued progress has been made in recent years to achieve
this goal'™'*"”, However, palliation remains an important
aspect of treatment, with goals of relieving dysphagia,
reducing the risk of aspiration, maintaining a patent oro-
gastric pathway and nutritional status and improving the
quality of life.

Esophageal intubation for the palliation of dysphagia
from malignant esophageal obstruction has been practiced
for over a hundred years. In 1959, Celestin* described
the palliation of esophageal malignancy with a plastic
endoprosthesis introduced at laparotomy. In the 1970s,
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Atkinson ¢ a/'” introduced an endoscopically inserted
plastic prosthesis, with a more reduced complication rate.
Plastic stents have been superseded by the newer range of
metallic self-expanding stents that are safer and easier to
place!™™*. The first description of the endoscopic place-
ment of an expanding metallic spiral stent was made by
Frimberger™ in 1983. Nevertheless, some series report
little difference in the degree of palliation from dysphagia
between plastic and metal stents' although the compli-
cation rates with metallic stents are significantly lower.

However, the use of self-expanding metal stents (SEMS)
is not without problems. Stent migration, incomplete ex-
pansion of the stent and tumour ingrowth and ovetgrowth
may require further intervention for recurrent dysphagia.
Insertion of stents beyond the gastro-esophageal junc-
tion has been observed to result in acid reflux™*". More
recently, developments in SEMS design have resulted in
the increasing use of anti-reflux SEMS” and retrievable
SEMS”. Although SEMS insertion is now reported to be
the most common palliative method for treating dyspha-
gla in EC™, there is a paucity of evidence regarding its ef-
fectiveness in improving the quality of life and nutritional
status of the patients.

The aim of this study was to review the impact on
health-related quality of life (HRQoL) of SEMS implan-
tation as palliative treatment in patients with EC. A text
word literature review was performed using the PubMed
and Medline databases. Although this was not a systematic
review, the search terms used were as follows: esophageal
AND cancer OR carcinoma AND quality of life OR
HRQoL OR health-related quality of life OR patient re-
ported outcome AND self-expandable metal stents OR
esophageal stents. The reference lists of identified articles
were searched for further relevant publications. Two
researchers (Diamantis G and Scarpa M) independently
selected the studies, limited to clinical studies published
between January 1980 to July 2010 and in the English
language. Unpublished data and data published in abstract
form only were excluded, because these were unlikely to
contain sufficient methodologic information to allow valid
conclusions to be made. Whenever there was discordance
regarding study inclusion the two researchers negotiated
an agreement.

HRQOL AS MEASURE OF OUTCOME
AFTER TREATMENT OF EC

Defining HRQoL is a complex matter and a universally
accepted definition does not exist. Usually, the term qual-
ity of life (QoL) and, more specifically, HRQoL, refers
to a multidimensional construct which encompasses pa-
tients” perceptions of both negative and positive aspects
in at least 4 dimensions: physical, emotional and social
functions, as well as disease and treatment-related symp-
toms"". More recently, the assessment of other dimen-
sions of QoL (e.g. spiritual well-being or sexual function)
has received more attention. QoL data provide direct mea-
sutes of benefit as perceived by the patients and may be
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Category Type of questionnaire Advantages Disadvantages
Generic SF-36 Good psychometric properties
EQ-5D Reliable Limited number of domains
Cancer-specific Spitzer QoL index Brief and easy to complete Limited number of domains
Ceiling effect
EORTC QLQ C30 Fully validated Site-specific modules may add to patient burden
The most widely used specific instrument
Clinical significance assessed
HAD scale Well validated and widely used with RSCL Only assesses anxiety and depression

EORTC QLQ-OES18
EORTC QLQ-STO22
FACT-E

EC-specific Fully validated

Fully validated

Needs to be used with QLQ-C30
Limited supporting psychometric data

Provides overall summary score

Modified from Conroy et al™. SE-36: Medical Outcomes Study 36-Item Short Form Health Survey; HAD: Hospital Anxiety and Depression; QoL: Quality of
life; EORTC QLQ: European Organization for Research and Treatment QoL Questionnaire; FACT: Functional Assessment of Cancer Therapy.

useful for helping them clarify their treatment preferences.
The data are also intended to help physicians’ decisions
by allowing them to understand patients’ experiences of
treatment, and there is evidence that QoL data may have
prognostic value, especially in metastatic disease.

Questionnaires are the most frequently used tools to
measure QoL. Multitudes of HRQoL instruments have
been described providing adequate coverage of the basic
HRQoL dimensions (i.e. physical, functional, social, and
emotional function). As the patients represent the most
appropriate source of information for their own QoL, the
patient self-report is the usual means of assessing QoL.
There is no consensus as to which instruments are more
approptiate. However, not all QoL instruments have been
shown to have acceptable psychometric properties such
as reliability, validity and responsiveness. These tools can
be classified into 3 main categories: generic instruments,
symptom-focused questionnaires and cancer-specific in-
struments (Table 1).

Esophagectomy, of all elective or emergency surgical
oncology procedures performed, is currently one of the
most highly rated for morbidity and mortality. Mortal-
ity rates vary between 1% and 8% and major morbidity
occurs in almost 50% of the patients undergoing resec-
tion™*, The impact of surgery on QoL has been investi-
gated in several prospective studies using validated reliable
questionnaires” ", These investigations generally showed
that early in the postoperative phase most aspects of QoL
significantly deteriorate. Probably the only aspect of QoL
that does not dramatically deteriorate after surgery is emo-
tional function”". Several studies have shown that scores
for emotional function remain stable after surgery and this
may represent patients’ relief that the procedure is over,
despite the slow physical recovery. Dysphagia scores are
generally improved or stable after surgery and patients re-
port fewer problems swallowing solid and soft foods than
before the operation. Relief of dysphagia, however, is
replaced with other symptoms such as anorexia, change in
taste, nausea and diarrhea. The combined impact of mul-
tiple symptoms and general deterioration in key aspects of
well-being leads to reduced overall QoL scores, but these
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gradually recover within 9 mo. Although longitudinal
studies show QoL recovery after surgery, one of the dif-
ficulties with interpreting these studies relates to missing
data due to attrition. The 1-year survival rate after esopha-
gectomy is about 65%; therefore, most papers teporting a
recovery of QoL only include data from patients who are
alive and sufficiently well to complete questionnaires.

Safieddine ¢z a/™ suggested that although combined
modality therapy (chemotherapy/radiation therapy/surgi-
cal intervention) is arduous and prolonged, its effect on
HRQoL in patients with operable EC is transient, since
HRQoL scores return to baseline levels after induction and
before surgical intervention. Similarly, surgical interven-
tion has a significant effect on HRQoL because FACT-E
scores (Functional Assessment of Cancer Therapy-
Esophageal; a validated tool to measure the effect of treat-
ment on functional, social, physical, and emotional well-
being that incorporates the EC subscale and allows for a
systematic evaluation of QoL specifically in the context of
EC) decrease significantly 1 mo after surgical intervention
but again return to baseline levels within 3 mo of surgi-
cal intervention. Significantly greater increases in FACT-E
scores were observed in patients who were still alive 1 year
after surgical intervention with or without disease but were
observed to decrease in those who died within 1 year of
surgical intervention. These researchers had similar find-
ings in patients after esophagectomy who had not been
treated with induction chemoradiotherapy.

HRQOL AFTER SEMS IMPLANTATION IN
PATIENTS WITH INOPERABLE EC

Since their introduction in the early 1990s™*), SEMS have
virtually supplanted not only conventional prostheses but
also most forms of ablative therapy in the palliation of
malignant dysphagiam"‘zj. The reasons for this range from
perceived to real benefits. The latter include smaller deliv-
ery systems (precluding the need for excessive dilation),
ability to curve around acute angulations, and the larger
internal diameter of most SEMS compared with conven-
tional prostheses. The perceived, as opposed to proved,
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Material Length Inner diameter Constrainability Foreshortening Anti-reflux
mechanism
Conventional SEMS
Ultraflex Nitinol 10cm (7em CS) 18 mm with 23 mm PF  Braided nylon wire 20% to 40%
Polyurethane 12cm (9em CS) 23 mm with 28 mm PF Not reconstrainable when
sheath 15 cm (12 cm CS) partially deployed
Z stent Stainless steel 8,10,12,14 cm 18 mm with 25 mm PF  Polyethylene sheath None
Polyurethane and DF Reconstrainable when
covering partially deployed
Wallstent Elgiloy 10cm (8 cm CS) 20 mm with 23 mm PF  Polyethylene sheath Up to 28%
Polyurethane 15cm (13 cm CS)  and DF Reconstrainable when
sheath partially deployed
SEMS with an anti-reflux mechanism
Dua Z-stent Polyurethane sleeve
(collapses with gastric
Ppressure)
DO stent Tricuspid valve

Fer-X-Ella stent

Stainless steel with
polyethylene covering
and windsock type valve

Modified from Sreedharan et al®. SEMS: Self-expanding metal stents; CS: Covered segment; PF: Proximal flare; DF: Distal flare.

benefits have been heavily touted by the manufacturers and
include more precise placement (contradictory data be-
cause of prosthesis foreshortening in many of the SEMS),
fewer long-term complications, and long-term survival
advantages. In the 20 years since their introduction, both
the SEMS themselves and their delivery systems have un-
dergone multiple modifications. As such, most SEMS have
evolved from an uncovered to a covered form, diameters
of the prostheses have often been increased, and attempts
have been made to minimize migration, gastroesophageal
reflux, and tissue ingrowth (Table 2). Although it is safer
and easier to place expandable stents, they are not devoid
of complications. The major complications include stent
migration, stent block, bleeding, and petforation, while
the minor ones are foreign body sensation, regurgitation,
and chest pain. The main complication of metal stents is
distal migration, with an incidence rate ranging between
10% and 30%"". Tt is more commonly (50%) seen when
covered endoprosthesis are used to treat distal esophageal
lesions involving the gastroesophageal junction™* Stents
can become blocked either due to tumor ingrowth through
the stent mesh (17%-36%) or tumor overgrowth (1 02147,
As mentioned in the introduction, the primary aim
of treatment in patients with inoperable EC is to relieve
dysphagia with minimal morbidity and mortality, and thus
improve their QoL. Implantation of a SEMS has become
established as a treatment modality for the palliation of
malignant dysphagia. SEMS relieves dysphagia rapidly and
improves the nutritional status. However, in most studies,
relief of dysphagia is the only aspect of HRQoL being
measured, although physical, mental and social function-
ing and other EC-specific aspects of HRQoL are addi-
tional important outcome measures, as explained before.
A randomized clinical trial comparing SEMS with plas-
tic endoprostheses published in 2002 by O'Donnell ¢ a 1
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included 50 patients suffeting from dysphagia due to an in-
operable EC, and measured QoL using EORTC QLQ-30,
a multi-dimensional cancer-specific QoL questionnaire and
an EC specific questionnaire (EORTC OES-24), allowing
QoL to be measured over 26 components relating to cancer
in general and EC in particular. Although the authors found
no statistical significance in any of the 26 components, 21
of the 26 components showed a trend towards the metal
group, five were neutral and none favored plastic stents.

Shenfine ¢ 2/ in a randomized controlled trial re-
garding the cost-effectiveness of palliative therapies for
patients with inoperable EC studied QoL in detail us-
ing four different questionnaires including Spitzer QoL
index, Karnowsky performance scale, Euroqol EQ-5D
and EORTC QLQ-30. They also used proxy and self-
administered questionnaires. These authors reported dif-
ferences in the baseline quality of life index favoring the
non-SEMS group and went on to report 1 and 6 wk QoL
data for the different treatment groups. Mean QoL index
for the SEMS group at 6 wk was significantly lower than
for the QoL index at baseline for the same group. The au-
thors concluded that decreased QoL in the SEMS group
at 6 wk, although not statistically significant, reflected the
presence of pain following the intervention; the effect of
pain on quality of life may have significant implications
for treatment with SEMS.

Bergquist ez al™) in their randomized controlled clinical
trial published in 2005, compared endoluminal brachyther-
apy with endoscopic stent placement for newly diagnosed
patients with advanced EC or gastroesophageal junction
cancer, with a primatry outcome being the detailed evalu-
ation of HRQoL. Sixty-five patients eligible for the study
were enrolled; 34 were randomized to stent treatment and
31 to brachytherapy. The authors assessed dysphagia im-
provement as a part of disease-specific HRQoL question-
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Ref. Yr Study type Investigation Type of questionnaire Results
Dallal et al™ 2001 Randomized Endoscopic thermal ablation vs EORTC QLQ-30 HRQoL deteriorated in the stent group but
trial SEMS in patients with inoperable EC EORTC OES-24 not in the group treated with thermal ablation
SE-36
HAD scale
Siersema et al™ 2001  Prospective, comparison between Ultraflex stent, WHO performance = Mean WHO performance status before and at
randomized Flamingo Wallstent, and Gianturco-Z status 4 wk after stent placement was not different
study stent in 100 consecutive patients Dysphagia score among the 3 patient groups
with dysphagia caused by EC or
carcinoma of the gastric cardia
O'Donnell ef al™ 2002 Randomized SEMS vs plastic endoprostheses EORTC QLQ-30 QoL in patients with SEMS was better than in
clinical trial EORTC OES-24 plastic stents (no statistical significance)
Homs et al®™ 2004 Randomized Stent placement vs single dose EORTC OES-23 Treatment with single dose brachytherapy
trial brachytherapy for the palliation of ~ Visual analogue pain gave better overall scores on HRQoL scales
EC scale compared with stent placement for the
EORTC QLQ-C30 palliation of EC
Euroqol EQ-5D
EQ-VAS
Shenfine et al*” 2005 Randomized Cost-effectiveness of palliative Spitzer QoL index Mean QoL index for the SEMS group at 6 wk
controlled  therapies for patients with Karnowsky was significantly lower than the QoL index at
trial inoperable EC performance scale baseline for the same group
Euroqol EQ-5D
EORTC QLQ-30
Bergquist et al®” 2005 Randomized Endoluminal brachytherapy vs EORTC OES-23 Insertion of SEMS offered a more instant
controlled  endoscopic stent placement in EORTC QLQ-30 relief of dysphagia compared to endoluminal

clinical trial

patients with advanced EC or

gastroesophageal junction cancer

Madhusudhan et al® 2009  Prospective

study patients with inoperable EC

QoL after palliative stenting in

brachytherapy, but HRQoL was more stable
in brachytherapy treatment
EORTC QLQ-C30 Palliative stenting using SEMS resulted in

EORTC QLQ-OES 18  significant improvement in all scales of QoL

QoL: Quality of life; HRQoL: Health-related quality of life; EC: Esophageal cancer; SEMS: Self-expanding metal stents.

naire EORTC OES-23 and found a statistically significant
improvement in dysphagia grade, ability to swallow saliva,
choking and coughing compared to baseline scores. There
was no improvement in these outcomes for patients
treated with brachytherapy. In an interim inter-group
analysis at 1 mo a significant improvement in dysphagia
scale favored the SEMS group. At 3 mo, some of the
dysphagia-related parameters continued to show clini-
cal improvement in the SEMS group but these did not
achieve statistical significance. In the brachytherapy group,
clinically significant improvements were noted in some
of the parameters related to dysphagia at 3 mo and these
were maintained at 6 mo. However, these data did not
achieve statistical significance. General health QoL was
measured using the EORTC QLQ-30 scale. In the stent
group all functional scales and single symptom scales de-
teriorated compared to mean scores at inclusion. The larg-
est deterioration was found for social function, followed
by pain, role function and insomnia. In the brachytherapy
group, a clinically relevant deterioration was found for
most variables on the function and single symptom scales
with physical function, global Qol. and pain scales reach-
ing statistical significance.

The same type of comparison between these two
types of palliative procedures, brachytherapy and stent
placement, in patients with advanced EC was published
from Homs ¢z /" who prospectively compared generic
and disease-specific HRQoL between single dose brachy-
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therapy and SEMS placement. Treatment with single dose
brachytherapy gave better overall scores on HRQoL scales
compared with stent placement for the palliation of EC.
Major improvements were seen on the dysphagia and
cating scales of the disease-specific EORTC OES-23, in
contrast to other scales of this disease-specific measure
which remained almost stable during follow-up. In addi-
tion, pain levels remained stable or slightly increased dut-
ing follow-up, indicating that adequate pain management
during follow-up is important.

In a randomized trial carried out at the Western Gen-
eral Hospital in Edinburgh (United Kingdom)™, patients
presenting with advanced inoperable EC were random-
ized to palliative therapy by endoscopic thermal ablation
(34 patients) or insertion of a SEMS (31 patients), assess-
ing HRQoL. The authors evaluated cancer-specific and
EC-specific questionnaires (EORTC QLQ-30 and OES
24) along with a generic questionnaire (SF-36) and a psy-
chometric questionnaire (HAD Scale). The baseline QoL
data were reported to be similar in the two groups. How-
ever, at 1 mo the SEMS group was significantly worse in
parameters of physical function, physical health, pain and
emotional health. Results of the cancer-specific question-
naires were reported to be significantly worse in the SEMS
group for fatigue, emotional, cognitive and social function
and troublesome taste. No differences were noted in dys-
phagia, deglutition and eating scores.

Several randomized studies comparing different types
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of SEMS have been published over the last 10 years but
only a few of them have assessed HRQoL as an outcome.
Siersema ef al™ performed a prospective, randomized study
comparing the Ultraflex stent, the Flamingo Wallstent, and
the Gianturco-Z stent in 100 consecutive patients with
dysphagia caused by EC or carcinoma of the gastric cardia.
All patients were evaluated before stent placement and at
4-wk intervals until death. The authors used the WHO
performance status in addition to the dysphagia score to
evaluate QoL. The mean WHO performance status before
and at 4 wk after stent placement was not different among
the 3 patient groups.

Madhusudhan e /™ in their prospective study as-
sessed the QoL using EORTC QLQ-C30 (version 3) and
EORTC QLQ-OES 18 questionnaires before stenting,
and at 1, 4, and 8 wk following placement of the stent. The
results showed significant improvement following stent-
ing, The general health scale and function scores increased
significantly. Most symptom scores, except pain, showed
improvement. The pain score deteriorated at 1 wk, as ini-
tial expansion of SEMS following its placement led to an
increase in pain sensation. Over a period of 2 mo, the pain
scotes decreased to baseline values. The financial strain
scores also showed a significant improvement.

The QoL results after SEMS placement for malignant
dysphagia are displayed in Table 3.

CONCLUSION

The prime objective of palliative treatment in patients
with inoperable esophageal or gastro-esophageal junc-
tional cancers is to achieve adequate improvement in dys-
phagia and QoL in a short span of time with a reduced
need for additional interventions. In summary, the above
analysis confirms that SEMS insertion provides a swift
palliation of dysphagia compared to brachytherapy. How-
ever, this difference gradually diminishes over time and,
in the long run, brachytherapy appears to provide better
dysphagia improvement and improved disease-specific
QoL scores along with better general health-related QoL
scores in these gradually deteriorating patients. On the
other hand, no evidence was found to suggest that stent
implantation is any better than laser treatment in terms
of improving dysphagia, recurrent dysphagia or in yield-
ing a better QoL. Nevertheless, SEMS insertion has a
better technical success rate and also reduces the number
of repeat interventions. Finally, QoL seems to be similar
between different types of conventional SEMS.
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