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Combined stent insertion and single high-dose brachytherapy in patients with
advanced esophageal cancer – results of a prospective safety study
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SUMMARY. Previous randomized studies comparing the two commonly used palliative treatments for incurable
esophageal cancer, i.e. stent insertion and intraluminal brachytherapy, have revealed the pros and cons of each
therapy. While stent treatment offers a more prompt effect, brachytherapy results in more long-lasting relief of
dysphagia and a better health-related quality of life (HRQL) in those living longer. This prospective pilot study
aimed to explore the feasibility and safety of combining these two regimes and incorporating a single high dose of
internal radiation. Patients with newly diagnosed, incurable cancer of the esophagus and dysphagia were eligible for
inclusion, and stent insertion followed by a single dose (12 Gy) of brachytherapy was performed as a two-stage
procedure. Clinical parameters including HRQL and adverse events were registered at inclusion, and 1, 2, 3, 6, and
12 months later. Twelve patients (nine males) with a median age of 73 years (range 54–85) were included. Stent
insertion followed by a single dose of brachytherapy was successfully performed in all but one patient who was
treated with stent only. Relief of dysphagia was achieved in the majority of cases (10/11, P < 0.05), but HRQL did
not improve except for dysphagia-related items. Only minor adverse events, including chest pain, reflux, and
restenosis, were reported. The median survival time after inclusion was 6.6 months. Our conclusion is that the
combination of stent insertion and single high-dose brachytherapy seems to be a feasible and safe palliative regime
in patients with advanced esophageal cancer. Randomized trials comparing the efficacy of this strategy to stent
insertion or brachytherapy alone are warranted.

KEY WORDS: brachytherapy, dysphagia, esophageal neoplasm, palliative treatment, stent.

INTRODUCTION

Esophageal cancer is usually diagnosed at a late stage.
Regardless of whether the cancer is of squamous or
columnar origin, the prognosis is dismal, with 5-year
survival at around 10–15%.1,2 The majority of patients
are destined to receive palliation only, which is asso-
ciated with a severely impaired health-related quality
of life (HRQL).3

The main goal for such palliative treatment is to
relieve dysphagia, and the two most commonly used
strategies for improving swallowing are stent insertion

or intraluminal brachytherapy. These two strategies
were recently compared in Dutch and Swedish ran-
domized studies.3–5 While stent insertion had a prompt
effect on dysphagia, treatment with brachytherapy
results in a more durable effect on dysphagia and, in
addition, a better HRQL. Both studies concluded that
stent insertion should be offered to patients with a
short life expectancy, while brachytherapy should be
offered to those with a longer life expectancy. This
view was also emphasized in a recent Cochrane
review.6

Even though efforts have been made to find factors
predictive of survival in this group of patients, the
therapeutic choice for each individual patient remains
a challenge.7,8 Many unforeseen factors can arise, and
a new strategy that exploits the advantages of both
stent insertion and brachytherapy would therefore be
appealing. The present pilot study aims to evaluate
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the feasibility of combining these regimes in treating a
single patient.

MATERIALS AND METHODS

Patients

To be eligible for inclusion in the study, patients
were required to have biopsy-verified cancer of the
esophagus or the gastroesophageal junction with an
advanced tumor burden with known metastases
(TxNxM1) or overgrowth on surrounding tissue
(T4NxMx). Patients with TxNxMx could also be
included if not eligible for curative treatment because
of poor general condition (based on results from
exercise ECG and spirometry in appropriate cases9)
or patient noncompliance. The patients were also
required to have dysphagia grade 2 or worse (accord-
ing to Ogilvie et al.).10 The exclusion criteria were an
expected survival of less than 1 month, the presence of
tracheoesophageal fistulae, tumor growth in the cer-
vical part of the esophagus (making stent placement
impossible), obstructing tumor with no ability to pass
a probe, other concurrent significant malignancy
and/or planned treatment with chemotherapy, or
external radiotherapy due to esophageal malignancy.

Treatment

Stent insertion was performed using a self-
expandable, covered Ultraflex® (Boston Scientific®

Corp., Boston, MA, USA) metal stent with a length
of 10–15 cm. All stents were inserted by use of stan-
dard techniques with or without predilation of the
stricture.11 As a second procedure, and with the inten-
tion to do this within 14 days, endoluminal brachy-
therapy was administered through the stent using
a guidewire and a high-dose-rate Iridium192 source
with a 10-mm applicator (Nucletron Microselectron,
Nucletron B.V., The Netherlands). The target was
defined as the macroscopic tumor, to which was
added a 1-cm therapeutic margin in both distal and
proximal directions. Correct applicator placement
was verified by X-ray examination. The dose was
administered at a 10-mm depth from the surface of
the applicator, and one fraction of 12 Gy was deliv-
ered. The stent insertion was performed under seda-
tion, and the brachytherapy was performed under
general anesthesia.

Clinical evaluation and follow up

At inclusion, and 1, 2, 3, 6, and 12 months later or until
death, the Karnofsky’s Index (0–100),12 the dysphagia
score according to Ogilvie et al.10 (0 = no dysphagia;
1 = some dysphagia but no dietary limitations; 2 = can
drink but only eat semisolid food; 3 = can only drink;
and 4 = total dysphagia), weight, weight loss, and any

adverse events were registered. The clinical follow up
was completed as outpatient visits or through tele-
phone conversations.

HRQL questionnaires

To measure HRQL, two established and standard-
ized questionnaires were used.

The European Organization for Research and
Treatment of Cancer Quality of Life Question-
naire Core 30 (EORTC QLQ-C30, version 3.0),
a cancer-specific questionnaire designed for self-
administration, has been extensively used in different
HRQL studies; its cross-cultural validity and psycho-
metric properties are considered satisfactory.13 The
questionnaire comprises five functioning scales: physi-
cal, role, emotional, cognitive, and social functioning.
There are three symptom scales (fatigue, nausea/
vomiting, and pain) and six single items relating to
dyspnea, insomnia, loss of appetite, constipation,
diarrhea, and financial difficulties. The questionnaire
also includes a global health status/quality of life
(QL) scale (two questions). A 1-week time frame is
employed. All scales and single-item scores are trans-
formed to a score from 0 to 100. A high score for a
functional scale and for the global health status/QL
scale represents a high/healthy level of functioning/
high QL, while a high score for a symptom scale or
single item represents a high level of symptoms/
problems. The QL scores are calculated according to
the EORTC QLQ-C30 scoring manual.14 A change of
10 or more in the mean score of a scale or item is
considered clinically significant.15,16

The other questionnaire used was EORTC QLQ-
Oesophageal Module 18 (OES18).17 It consists of
questions related to problems due to the esophageal
cancer’s location and treatment. The questionnaire
comprises four scales: the dysphagia, eating, reflux,
and local pain scales. There are six single items relat-
ing to problems with swallowing saliva, choking
when swallowing, problems with dry mouth, prob-
lems with taste, problems with coughing, and prob-
lems with speech. Both the scales and single items are
scored according to the same scoring system as is
used for the EORTC QLQ-C30.14

The questionnaire was completed at inclusion and
then mailed together with a preaddressed and stamped
return envelope 1, 2, 3, 6, and 12 months later or until
death.

Statistics and ethics

Frequencies and percentages were computed for cat-
egorical and dichotomous variables; means, standard
deviation, median, and range were calculated for
continuous variables. The Wilcoxon matched-pairs
signed-rank test was used for tests between ordinal
variables at inclusion and the various follow ups.18 The
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regional independent ethics committee approved the
study protocol, and informed consent was obtained
from the participants before inclusion in the study.

RESULTS

Twelve patients were recruited and included at the
Sahlgrenska University Hospital (n = 8) and at the
Karolinska University Hospital (n = 4). Nine patients
were males; the median age was 73 years (range,
54–85). Demographics and tumor data are presented
in Table 1. Two-thirds of the patients (8/12) were
considered not to be eligible for curative treatment
because of their poor general condition.9 All patients
suffered from dysphagia grade 2 or worse and
reported an average weight loss of 10 kg compared
with their habitual weight before the onset of the
disease. Their median Karnofsky’s Index was 80
(Table 2). The HRQL scores at inclusion were gener-
ally low and in conformity with the severity of the
disease states (Fig. 1 and Table 3).

A self-expandable metal stent was inserted within
a median of 6 days (range 1–14 days) after inclusion,
followed by a single high-dose (12 Gy) of brachy-
therapy within a median of 9 days (range 1–11 days)
after stent insertion. Brachytherapy was performed
successfully in all but one case (patient no. 12), in
whom technical difficulties prevented passage of the
guidewire through the established stent to secure the
position of the applicator. No other adverse event
was reported for the initial combined stent and
brachytherapy procedure.

At the 1-month follow-up visit, the majority of the
patients (10/11) experienced relief of dysphagia com-
pared with the pretreatment situation as measured
by the Ogilvie dysphagia score (P < 0.05; Wilcox-
on matched-pairs signed-rank test; Table 2). This
improvement was generally maintained in patients
still alive 1 and 2 months later. A corresponding clini-
cally significant improvement was also found for the

mean scores of the EORTC QLQ-OES18 dysphagia
scale at the 1-, 2-, and 3-month follow-up visits. In
addition, improvements were seen with respect to
trouble swallowing saliva and problems with choking.
Regardless of this, weight loss increased in most. The
mean global quality of life (GQoL) score, as well as
most of the other mean scores for the various scales
and items of the EORTC QLQ-C30 and OES18 ques-
tionnaires, deteriorated over time. Because of the
limited number of patients, only clinically significant
changes in HRQL scores were evaluated.

No major adverse event occurred during the study
period; however, minor complications included ret-
rosternal pain that reverted spontaneously in five
patients, transient vomiting in two patients, pneumo-
nia that responded well to antibiotics in one patient,
and restenosis that required an additional stent
insertion 8 months after inclusion in one patient.
None of the patients received additional chemo- or
external radiotherapy. The median survival time
after inclusion was 6 months and 18 days (Fig. 2 and
Table 2).

DISCUSSION

The present study gives support to the feasibility and
safety of combined stent insertion and single high-
dose brachytherapy in patients with advanced and
incurable esophageal cancer. The procedure was per-
formed safely in the vast majority of patients, had a
prompt effect on dysphagia, and was not burdened
by any severe adverse events.

The potential advantage of combined stent and
brachytherapy would be the potential synergy
between the immediate relief of dysphagia and the
longer term effects of endoluminal brachytherapy on
HRQL. A finding that might be considered a bit unex-
pected, however, was that even though dysphagia
improved in the majority of our patients, at least
during the first months of follow up, weight loss

Table 1 Demographics and tumor data for the patients included

Pat no. Age Gender
Weight
(kg) Comorbidity TNM Histology Location

Tumor
length (cm)

1 54 F 62 – T3N0M1 ac Distal 11
2 57 M 46 alc T4N1M0 scc Mid 6
3 62 M 89 – T3N1M1 ac Distal 9
4 68 M 82 alc, liver failure, COPD T4N1M0 scc Prox 4
5 72 M 77 Crohn’s disease T3N1M0 scc Mid 4
6 73 M 72 Diabetes, hypertension T2N1M1 scc Distal 6
7 74 M 61 – T3N1M0 ac Distal 7
8 82 F 45 Diabetes, hypertension T3N1M0 ac Distal 9
9 82 F 44 COPD T3N0M0 scc Mid 6

10 84 M 61 Atrial fibrillation T3N1M0 scc Distal 2
11 85 M 72 Angina pectoris T2N1MX scc Distal 6
12 85 M 62 – T3N1MX scc Mid 7

ac, adenocarcinoma; alc, alcoholism; COPD, chronic obstructive pulmonary disease; prox, proximal; scc, squamous cell carcinoma.
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continued over time. In addition, the mean Karnof-
sky’s Index, as well as most of the other mean scores
for HRQL parameters, deteriorated throughout
the study period. This, however, clearly reflects
the advanced disease stage and rapid progress of
malignant disease. Although swallowing-promoting
measures may not result in weight gain, such interven-
tions are of value for the general well-being of the
patient.

Stent treatment has previously been combined with
radiation, although mainly involving external radio-
therapy and with somewhat discouraging results.6

Only two small, earlier studies report the effects of the
combination of stent insertion and internal radiation.
Both were retrospective and reported diverging
results.19,20 In the study by Maier et al., the majority of
patients (9/11) received photodynamic pretreatment
in combination with brachytherapy, and as many as
4 out of 11 patients died within 1 week after stent
insertion as a result of esophageal wall rupture.

Fig. 1 Mean European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-Core 30
(EORTC QLQ-C30) and EORTC QLQ-Oesophageal Module 18
(QLQ-OES18) scores at the inclusion (Incl) and at the 1, 2, and 3
months (mo) of follow ups. DS, dysphagia scale; ES, eating
scale; GQoL, global quality of life; PF, physical functioning.

Table 2 Clinical data at inclusion and at the various follow ups and survival time after inclusion

Pat no Parameter Incl 1 mo 2 mo 3 mo 6 mo 12 mo Survival time

1 Karnofsky 80 70 70 70 – – –
Dysphagia 2 2 2 2 md na 8 mo 5 d
Weight loss 36 41 47 49 – – –

2 Karnofsky 80 80 80 80 60 – –
Dysphagia 3 1 1 1 1 na 8 mo 1 d
Weight loss 15 11 10 11 16 – –

3 Karnofsky 90 80 – – – – –
Dysphagia 2 1 na – – – 1 mo 17 d
Weight loss 3 5 – – – – –

4 Karnofsky 80 80 – – – – –
Dysphagia 3 2 md md na – 5 mo 4 d
Weight loss 5 5 – – – – –

5 Karnofsky 80 70 50 – – – –
Dysphagia 3 2 2 na – – 2 mo 28 d
Weight loss 10 13 13 – – – –

6 Karnofsky 100 80 – – – – –
Dysphagia 2 1 na – – – 1 mo 7 d
Weight loss 10 10 – – – – –

7 Karnofsky 90 90 90 80 80 – –
Dysphagia 2 1 0 0 0 md 12 mo 5 d
Weight loss 9 9 9 9 7 – –

8 Karnofsky 70 70 50 – – – –
Dysphagia 3 2 3 na – – 3 mo
Weight loss 9 10 12 – – – –

9 Karnofsky 70 70 80 60 50 – –
Dysphagia 3 2 1 1 2 na 9 mo 27 d
Weight loss 9 9 9 13 13 – –

10 Karnofsky 60 70 60 – – – –
Dysphagia 3 1 1 na – – 2 mo 16 d
Weight loss 5 9 11 – – – –

11 Karnofsky 100 100 – 80 80 – –
Dysphagia 2 1 md 3 4 na 9 mo 20 d
Weight loss 5 10 – 10 9 – –

12 Karnofsky 80 80 – – – – –
Dysphagia 3 2 md md md na 11 mo 18 d
Weight loss 20 21 – – – – –

Karnofsky’s Index was scored according to established recommendations,12 dysphagia grade was scored according to Ogilvie et al.,10 and
weight loss compared with habitual weight was recorded in kilograms. d, days; Incl, inclusion; md, missing data; mo, months; na, not
applicable.
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Consequently, the authors draw the conclusion that
stenting after pretreatment of the esophagus is a haz-
ardous procedure. However, in the study by Yu et al.
(n = 10), no major complications occurred; the treat-
ment was well tolerated and survival ranged between

14 and 22 months. However, in the latter study, three
fractions of low-dose (4 Gy) brachytherapy were
applied, and homemade stents were used in the major-
ity of patients. Furthermore, it is unclear which disease
states the patients presented with, what grade of
dysphagia relief was achieved, and how it affected
HRQL.

Another interesting and recent study presents the
results of conventional stent treatment compared
with those achieved with stents loaded with Iridium125

seeds.21 In this randomized study incorporating 57
patients, the authors report more long-lasting relief of
dysphagia and extended survival for the latter type
of stent. The limited access to and potentially risky
handling of radioactive stents, however, represent
obstacles in performing this type of treatment. Con-
ventional stents and intraluminal brachytherapy, on
the other hand, already exist at most centers involved
in the treatment of this patient group.

Optimally, combined stent insertion and brachy-
therapy can be performed simultaneously to reduce
the number of interventions needed and to minimize
the duration between the two stages of the procedure.
A one-session strategy might even counteract the dif-
ficulties that we experienced with one patient in
passing the guidewire through the previously deployed
stent. However, there is a certain time lag for the stent
to become fully expanded; another potential problem
might be the dislocation of the stent by the brachy-
therapy applicator. Although no severe adverse
event, such as massive bleeding or perforation, occur-
red in our series, it must be kept in mind that ours is a
small pilot study. No conclusion may be drawn
regarding this combined strategy’s potential superior-
ity compared with stent treatment or brachytherapy
alone. The minor complications that arose, however,
are well documented in most studies focusing on the
various palliative regimes that are given to these
patients.

The obvious sequel to this pilot study would be to
set up a randomized trial comparing the pros and
cons of the combination of stent insertion and
brachytherapy to that of treatment with stent or
brachytherapy alone. Such a trial would preferably
be double blinded and could use the dysphagia score
(according to Ogilvie et al.10) as primary endpoint.
An alternative to the latter would be to use the dys-
phagia scale score, or possibly, the GQoL score of the
EORTC QLQ-OES18 questionnaire.

In summary, our pilot study showed that combined
stent and single high-dose brachytherapy in patients
with advanced esophageal cancer can be administered
in a safe and effective manner. This strategy seems to
be applicable in most patients, regardless of the
expected remaining lifespan, where palliation is the
main goal. A randomized trial comparing the efficacy
of this new strategy to that of stent insertion or brachy-
therapy alone is, therefore, warranted.

Table 3 Mean European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire-Core 30 (EORTC
QLQ-C30) and EORTC QLQ-Oesophageal Module 18 (QLQ-
OES18) scores (�standard deviation) at the inclusion and differ-
ences between scores at inclusion versus the follow ups

Time intervals
Inclusion
(82%)†

1 mo
(82%)†

2 mo
(78%)†

3 mo
(83%)†

EORTC QLQ-C30:
Physical function‡ 54 (�36) -15 -10 -20
Role function‡ 46 (�45) -9 -7 -23
Emotional function‡ 62 (�30) -4 -8 -20
Cognitive function‡ 76 (�28) -5 -14 -3
Social function‡ 65 (�34) -4 -7 -30
Global quality of life‡ 37 (�29) -13 -7 -15
Fatigue§ 55 (�33) -10 -13 -18
Nausea or vomiting§ 33 (�23) -7 0 0
Pain§ 35 (�28) -13 -2 -7
Dyspnea§ 19 (�24) -4 -5 -7
Insomnia§ 22 (�23) 0 -5 -13
Appetite loss§ 82 (�16) -7 -5 -7
Constipation§ 51 (�47) -4 +9 -7
Diarrhea§ 12 (�24) 0 -5 0
Financial problems§ 12 (�24) -4 -5 0

EORTC QLQ-OES18:
Dysphagia scale§ 68 (�19) +22 +17 +18
Eating scale§ 61 (�28) +8 +4 +8
Reflux scale§ 12 (�17) -9 -5 -7
Local pain scale§ 23 (�21) -7 0 -2
Trouble swallowing
saliva§

43 (�29) +15 +14 +13

Problems with choking§ 27 (�36) +11 +14 +7
Dry mouth§ 29 (�20) 0 -5 -7
Problem with taste§ 41 (�43) -4 -9 -13
Trouble with coughing§ 15 (�17) +7 0 +7
Trouble with speech§ 26 (�28) -4 -5 0

†Answering frequency, mo = month. ‡A high score for functional
scales and the global quality of life scale represents a high level
of function. §A high score for a symptom scale or single item
represents severe symptoms. A difference of 10 points or more
was defined as a clinically relevant difference. +, improvement,
-, deterioration.

Fig. 2 Kaplan–Meier survival curve for patients included in the
present study (n = 12).
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