
Brachytherapy 3 (2004) 87–94
Palliative treatment by high–dose-rate intraluminal brachytherapy
in patients with advanced esophageal cancer
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ABSTRACT PURPOSE: The aim of this work was to analyze the results of palliative HDR brachytherapy in
patients with advanced esophageal cancer.
METHODS AND MATERIALS: Ninety-one patients with unresectable, advanced esophageal
cancer were treated palliatively by HDR brachytherapy. All patients received a total dose of 22.5
Gy in three fractions per week. Remissions of dysphagia and other clinical and radiological factors
were assessed in the first month posttreatment, and then in the third, sixth, and twelfth months. The
survival rate was compared with some chosen clinical factors using a log-rank test and the Kaplan–
Meier method.
RESULTS: The median survival time among all patients was 8.2 months. The median survival
time according to the obtained remission was 14.6, 7.2, and 3.8 months (log-rank p � 00001, F
Cox p � 0.00001) for complete remission (CR), partial remission (PR), and lack of remission (NR),
respectively. A longer median survival time was observed when tumor size was less then 5 cm
(12.1 months), than between 5 and 10 cm (7.8 months), or longer than 10 cm (6.4 months) (log-
rank p � 0.002). Longer median survival times were observed in clinical stage II (14.1 months),
compared with clinical stage III (7.7 months) and IV (7.2 months) (log-rank p � 0.01). Significant
correlations were found between survival and the Karnofsky Performance Status, grade of dysphagia,
and age.
CONCLUSIONS: HDR brachytherapy for advanced esophageal cancer allowed for improvement
of dysphagia in most patients. The complete or partial remission, the older age of patients, and the
lower grade of dysphagia observed in first month posttreatment were the most important prognostic
factors allowing for prolonged survival (confirmed by a multivariate analysis). In the univariate
analysis, important prognostic factors for prolonged survival were: a higher Karnofsky Perfor-
mance Status, a lower clinical stage and a small tumor size. � 2004 American Brachytherapy
Society. All rights reserved.
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Introduction

As few as 10–20% of esophageal cancer patients qualify
for surgical treatment. Those who do not qualify for sur-
gery due to tumor location, as well as those with an advanced
clinical stage of cancer constitute a group with poor progno-
sis. In the remaining 80% of patients the tumor infiltrates the
outer wall of the esophagus. The probability of metastasis
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to the regional lymphatic nodes is proportional to the size
of the tumor; it is higher than 50–60% for a tumor exceeding
5 cm (1–5).

Various methods of palliation have been used in an at-
tempt to improve patients’ quality of life and to provide
near normal, if not normal, swallowing until death occurs
because of progressive systemic disease. These methods in-
clude surgical bypass, laser treatment, chemotherapy, intuba-
tion, and external beam radiotherapy (EBRT) of 10–40
Gy, or a combination of the above. The prognosis continues
to be dismal, with a median survival of 2.5–5 months from
any of these techniques alone or a marginal improvement
with a combination (6–8). At the same time, a large majority
of patients die due to a lack of success in treating the
. All rights reserved.
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primary lesion and/or the infiltration of neighboring organs
by cancer. Frequently, aspiration of food or fistulae, causing
aspiration pneumonia leads to death. The above considera-
tions have resulted in attempts to apply higher doses of
radiation to the tumor.

Endoesophageal brachytherapy makes it possible to use
high doses of radiation to the tumor itself with concurrent
protection of adjoining healthy tissues due to the rapid fall
in the dose with the square of the distance from the center of
the dose. The above treatment also leads to a smaller
proportion of late radiation complications (9–13). The aim
of palliative brachytherapy is to reduce dysphagia, diminish
pain and bleeding, and to improve the patient’s well-being
(6, 10, 14).

Due to a high mucosal dose and intratumoral necrosis,
esophagobronchial fistulas are frequent complications. Re-
cently, the risk of late complications has been shown to
be strongly affected by an esophageal mucosal dose, a large
fraction dose, a smaller applicator, and combined therapy
(15).

The present article assesses the effect of palliative HDR
brachytherapy on survival in comparison with some chosen
prognostic factors.

Methods and materials

Ninety-one patients with unresectable, advanced esopha-
geal cancer were treated by HDR brachytherapy alone at
the Great Poland Cancer Center between May 1999 and
June 2001. They were not qualified for surgical treatment
or radical external beam radiotherapy on the grounds of
advanced general condition, clinical stage, and tumor loca-
tion. Palliative HDR brachytherapy was chosen as the sole
treatment method due to the limited possibilities of using
external beam therapy and in most of cases the patient’s
advanced clinical stage. We expected a quick improvement
of dysphagia after brachytherapy was performed on an
outpatient basis.

In all patients, gastroscopy, X-ray films, and CT were
performed for a histological diagnosis and to evaluate the
extent of the tumor.

The group consisted of 75 (82.4%) men and 16 (17.6%)
women aged 38–81 years (mean, 59.4 years). Most patients
qualified for palliative brachytherapy were in an advanced
clinical stage, 40 (43.9%) at stage III and 40 (43.9%) at
stage IV. Their main complaint was dysphagia, which was
grade III in 53 (58.2%) cases and grade IV in 22 (24.2%)
cases. Grades were qualified as follows: 0, no dysphagia; 1,
dysphagia for solids; 2, dysphagia for semisolids; 3, dyspha-
gia for liquids; and 4, total dysphagia. Pathologically, the
most frequent type of cancer was squamous cell carcinoma
(71, [78.0%]) and adenocarcinoma (9, [9.9%]). Clinical
data on all patients are summarized in Table 1. Fifteen pa-
tients had gastrostomy performed at the onset of brachyther-
apy, 8 patients had metastasis to the liver, and 4 to the lung
at the time of diagnosis.

Treatment

Following premedication, one radiologically verified en-
doesophageal catheter was placed in the esophagus. Standard
esophageal applicators (2.8 and 3.2 mm in diameter) were
used. They were chosen for brachytherapy because of the
small lumen diameter (extensive obturation of the esophagus
visualized radiologically and during gastroscopy) in most
cases in this group of patients.

During treatment, 10 Ci of 192Ir (nominal activity) was
delivered using an HDR-GammaMed 12i unit (Mick Radio-
Nuclear Instruments, Inc., Mt. Vernon, NY). Dose distribu-
tion was calculated using the ABACUS software.

All patients received a total dose of 22.5 Gy given in
three weekly fractions of 7.5 Gy. The dose was prescribed

Table 1
Clinical characteristics of patients

Clinical data Number of patients

Age (years) Median: 59.4 years
�52 21 (23.1%)
52–57 26 (28.5%)
58–69 23 (25.3%)
�69 21 (23.1%)

Sex
Male 75 (82.4%)
Female 16 (17.6%)

Karnofsky score
50 9 (9.9%)
60 39 (42.9%)
70 36 (29.5%)
80 7 (7.7%)

Histology
Squamous cell carcinoma 71 (78.0%)
Adenocarcinoma 9 (9.9%)
Carcinoma solidum 4 (4.4%)
Carcinoma anaplasticum 2 (2.2%)
Unclassified 5 (5.5%)

Location
Cervical 6 (6.6%)
Thoracalis upper 10 (11.0%)
Thoracalis median 46 (50.5%)
Thoracalis lower 25 (27.5%)
Abdominalis 4 (4.4%)

Clinical stage
2 11 (12.2%)
3 40 (43.9%)
4 40 (43.9%)

Length of infiltration
�5 cm 14 (15.4%)
5–10 cm 56 (61.5%)
�10 cm 21 (23.1%)

Grade of dysphagia
2 16 (17.6%)
3 53 (58.2%)
4 22 (24.2%)



J. Skowronek et al. / Brachytherapy 3 (2004) 87–94 89
at a 10 mm distance to the surface of the source. The target
volume included the radiologically visualized residual
tumor, which had been assessed previously during gastros-
copy, plus 2 cm safety margins in the cranial and caudal
direction. After placement of the catheter with a special
marker inside, an X-ray was taken. It was used later for
definition of tumor volume and in the preparation of the
treatment plan. In all treatment plans optimization pro-
cedures were performed which was necessary for full cover-
age of the ends of the defined volume.

Methods

Remissions of dysphagia and other clinical and radiologi-
cal factors were assessed in the first month posttreatment,
and then at 3, 6, and 12 months. To evaluate the obtained
results, clinical examination, X-rays, CT scans, and in some
cases, gastroscopy (not always possible due to acute mucosi-
tis) were performed.

The patients’ survival was compared with selected clinical
factors such as: grade of remission assessed (radiologically
and during gastroscopy) in the first month posttreatment, age,
sex and histopathology, the Karnofsky Performance Status,
clinical stage, location and size of tumor, and grade of
dysphagia.

Statistical evaluation

The survival time was defined as the time from the begin-
ning of radiation therapy to the death of the patient or to
the end of the twelfth month of observation. A univariate
categorized analysis calculated by the Kaplan–Meier method
and log-rank, F Cox tests were performed for overall sur-
vival. For non-categorized data, such as age, Cox’s regres-
sion model was used.
Results

The average period of observation was 7.4 months. The
median survival time among all patients was 8.2 months
(Fig. 1).

Univariate and multivariate analyses revealed differences
in survival according to age (Fig. 2, log-rank test p � 0.04,
F Cox test p � 0.02). Age was grouped into four groups
(equal to or lower than the median and two outside quartiles).
Older patients had longer survival, especially those 69 or
more years of age.

Survival was analyzed according to Karnofsky status.
Patients with better performance status (a Karnofsky score
80 or 70) had a better survival rate than those with a lower
score (Fig. 3, log-rank test p � 0.003). The median survival
times according to this score were: for 50, 4.2 months; for
60, 7.1 months; for 70, 9.6 months; and for 80, 11.9 months.

Longer median survival times were observed for stage II
(14.1 months) compared with stages III (7.7 months) and
IV (7.2 months) (Fig. 4, log-rank test p � 0.01).

The influence of tumor location on survival was analyzed.
Longer median survival times were observed when the tumor
size was less then 5 cm (12.1 months), than between 5 and
10 cm (7.8 months), or larger than 10 cm (6.4 months) (Fig.
5, log-rank test p � 0.002).

The influence of local response assessed in the first month
after brachytherapy on survival was analyzed. Complete
remission (CR) rated at 4 weeks posttreatment was ascer-
tained in 21 (23.1%) cases, partial remission (PR) in 52
(57.1%) cases, lack of remission (NR) in 17 (18.7%) cases,
and progression in 1 case (1.1%). The median survival
time according to the obtained remission was: for CR, 14.6
months; for PR, 7.2 months; and for NR, 3.8 months (Fig.
6, log-rank test p � 0.00001, F Cox test p � 0.00001).
Fig. 1. Survival for all patients.
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Fig. 2. Survival according to age (log-rank test, p � 0.04, F Cox test p � 0.02).
Nineteen (20.9%) patients had a 1-year survival rate,
however, this group may increase with longer follow-up.
Thirteen patients (14.3%) died within the first 3 months of
follow-up.

The influence of the dysphagia grade on survival was
studied. Patients with grade II dysphagia survived signifi-
cantly longer than the patients with grade III and IV (Fig.
7, log-rank test p � 0.0002, F Cox test p � 0.003).

In the univariate analysis we did not observe any correla-
tions between survival time and sex (log-rank test p � 0.5),
location of the tumor (log-rank test p � 0.4), or the histology
of the tumor (log-rank test p � 0.5).

In 15 patients with gastrostomy performed prior to radio-
therapy, 1 patient survived 11 months with the gastrostomy
tube removed after 4 months, in 3 patients an esophagobron-
chial fistula was detected after 5 months, whereas 11 patients
survived more than 3 months. The median survival time for
patients with metastasis to the liver or lungs was 5.5 months.

Complications

At the 6-month follow-up the most serious complication
was the presence of an esophagobronchial fistula, in 9 cases
(9.9%) during supervisory investigations. In the next 6
months fistula occurred in another 2 patients. The presence
of fistula was correlated with tumor size (clinical stage) and
a lower Karnofsky score. A fistula occurred in 7 cases at
stage IV and in 4 cases at stage III. It seems that fistulas
Fig. 3. Survival according to Karnofsky score (log-rank test, p � 0.003).
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Fig. 4. Influence of clinical stage on survival (log-rank test, p � 0.01).
were tumor related rather then treatment related. In most
patients (65/91, 71.4%) we observed a temporary worsening
of swallowing and an increase of pain (during treatment and
up to 1–3 weeks later).

Discussion

The prognosis in patients with unresectable advanced
esophageal cancer is still very poor despite the introduction
of improved treatment modalities such as surgery, radiother-
apy, and chemotherapy. The reported 2- and 5-year survival
rates range from 30–40% and 10–25%, respectively, regard-
less of the tumor stage and treatment options (4, 9, 16–18).
Moreover, the prognosis is much worse in patients with
stage IV and in those with inoperable advanced cancer.

In recent studies, several model variations of multidisci-
plinary treatment have been applied to patients, such as
preoperative adjuvant or primary treatment. It must be
pointed out, however, that the patients selected for those
treatments without typical surgery usually have poor progno-
sis due to medical contraindications (e.g., fistulae), invasion
of adjacent organs, and/or metastasis. The most critical
aspect of this study is its retrospective investigation. How-
ever, it is difficult to carry out a randomized prospective
trial comparing palliation and survival times.

Due to progression of the disease prior to diagnosis,
dysphagia and weight loss are observed in more than 90%
Fig. 5. Influence of infiltration length on survival (log-rank test, p � 0.002).
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Fig. 6. Survival according to remission assessed in first month after treatment (log-rank test p � 0.00001, F Cox test p � 0.00001).
of patients. It is very important to provide an effective pallia-
tion for complaints that should be relieved with minimum
morbidity.

Brachytherapy has been widely performed for the pallia-
tion of dysphagia due to esophageal cancer. Several reports
have suggested that palliation of this type can be achieved
with brachytherapy alone (7, 19–22). Positive results of HDR
brachytherapy have been observed in patients who had not
been treated surgically. In these patients, the radioisotope
source is inserted through the mouth to the esophagus if
the applicator can be passed through the stenotic region.
Generally in brachytherapy, a sufficient dose distribution
in the tumor can only be achieved in tumors that are smaller
than 1.5 cm in diameter, and only in patients whose esopha-
geal lumen is kept sufficiently wide to allow passage of
the applicator.

Brachytherapy treatment parameters, such as target defi-
nition, applicator diameter, dose prescription point, etc., vary
widely as reported in the literature (8, 10, 21, 23). The length
of the adjacent “normal” esophagus irradiated in brachyther-
apy is usually 1–2 cm proximal and distal to the primary
lesion, although reports in the literature are seldom clear as
to how the length of the esophagus is determined. In our
recent practice we treated the involved endoscopically visi-
ble mucosa with a 1–2 cm margin. The drawback of using
larger margins is that small esophageal applicators deliver
Fig. 7. Influence of dysphagia grade on survival (log-rank test p � 0.0002, F Cox test p � 0.003).
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relatively larger doses of radiation to normal healthy mucosa.
The problem of using appropriate margins can never be
satisfactorily resolved in clinical practice.

There have also been a number of reports concerning
the use of HDR brachytherapy as a single treatment or in
combination with external irradiation for esophageal cancer
(24–26). Spencer et al. (18) reported a randomized compara-
tive study of 23 patients using laser treatment and a single
application of 10 Gy intraluminal brachytherapy as a pallia-
tive procedure. The treatment using a Selectron (Nucleotron
UK Ltd, Tattenhall, UK) unit with an iridium source lasted
6 min. Both treatments were very effective: 83% of all cases
improved following brachytherapy compared with 92% after
laser treatment. The high response rate may be due to the
fact that 9 of 23 patients had small cell pathology. In another
study, 10 of 39 patients (43.6%) without bypass surgery
received brachytherapy, their mean survival time being sig-
nificantly longer than that of the group of patients without
brachytherapy: 16.5 � 2.5 vs. 9.0 � 1.3 months (p � 0.05),
respectively. These data suggest that HDR brachytherapy
might prolong the survival time in esophageal patients con-
siderably when performed in combination with external irra-
diation (7).

Jager et al. reported the results of treatment of 36 pa-
tients with intraluminal brachytherapy (19). Thirty-two
patients were available for assessment, and a good response
was noted in 69% of them, with a median duration of
response of 4 months. Factors that may aid patient selection
such as the size of the lesion, the dysphagia score, pretreat-
ment weight loss, and previous surgical intervention includ-
ing laser treatment do not appear to have affected the
response. The group randomized for external beam therapy
alone was treated with 70 Gy in 35 fractions over 7 weeks.
The group with combined treatment received 50 Gy of exter-
nal beam therapy followed by brachytherapy, one application
per week. The doses delivered were 19.6 Gy or 26.1 Gy for
a total of three or four applications. A statistically significant
difference in the 5-year survival (17% vs. 10%, p � 0.05)
was found in the study favoring the combined treatment
group. Local recurrences were found to be more frequent in
the external beam group than in the combined treatment
group: 61.3% vs. 43%. Perforation or hemorrhage occurred
in 12.6% of each group treated.

Another randomized trial included 50 patients, 25 of
whom received 55 Gy of external beam therapy alone, and
25 patients who were administered 35 Gy of external beam
therapy, supplemented with 12 Gy of HDR brachytherapy in
two HDR treatments, 1 week apart (27). The group receiving
brachytherapy had better relief of dysphagia (70.6% vs.
37.5% in the external-beam-therapy-only modality), im-
proved local control (70.6% vs. 25%), and better actuarial
survival (78% vs. 47%) at 1 year. However, the incidence
of strictures (8% vs. 4%) was higher for the brachyther-
apy modality.

One of the largest experiences in esophageal brachyther-
apy comes from Japan, where the histology is almost always
squamous. Isawa et al. reported no improvement in survival,
however, they found significant improvement in 2-year
local control in the treatment with external beam therapy
(median, 50 Gy) and HDR brachytherapy with 18 Gy in 3
fractions, compared with 50 Gy or more of external beam
therapy alone (16). The 5-year survival rate in 66 patients
without distant metastasis was 18%, and the 1- and 2-year
actuarial local control rates were 66% and 64%, respectively.
The cause of death was attributed to local failure in 28%,
distant metastasis in 29%, and an intercurrent disease in
31% of all patients.

In another Japanese experience, Okawa et al. (28) con-
cluded that in patients with 5 cm or less tumor size, cause-
specific survival was significantly greater in the intraluminal
brachytherapy combined group than in the external irradia-
tion alone group. In the patients with stage T1 and T2 disease,
cause-specific survival tended to be better in the intraluminal
brachytherapy combined group than in the external irradia-
tion alone group.

A multicenter, prospective randomized study was con-
ducted under the auspices of the International Atomic Energy
Agency to evaluate two HDR brachytherapy regimens used
in the treatment of surgically inoperable patients with squa-
mous cell carcinoma (6). Patients were randomized to re-
ceive 18 Gy in 3 fractions on alternate days (6 Gy per
fraction, Group A) or 16 Gy in 2 fractions on alternate days
(8 Gy per fraction, Group B). A total of 232 patients were
entered into the study (112 in Group A and 120 in Group
B).The overall survival was 7.9 months for the whole
group (Group A, 9.1 months; Group B, 6.9 months; p �
0.05). In the univariate analysis, weight, gender, race, dys-
phagia score, the treatment center, and tumor grade had
an impact on dysphagia-free survival, whereas gender and
performance score had an impact on dysphagia-free survival
in multivariate analysis. Only age had an impact on the
overall survival in both univariate (p � 0.0430) and multi-
variate (p � 0.0331) analyses. The authors concluded that
fractionated HDR brachytherapy alone is an effective method
of palliating advanced esophageal cancers, surpassing the
results of any other modality of treatment presently avail-
able. Dose fractions of 6 Gy � 3 and 8 Gy � 2 produce
similar results for dysphagia-free survival, overall survival,
strictures, and fistulas and are equally effective in palliation
of advanced esophageal cancer.

The aim of palliative brachytherapy in the group of pa-
tients treated at the Great Poland Cancer Centre was to
diminish dysphagia, alleviate pain and bleeding, and to im-
prove the patients’ well-being. Our results suggest that a
large number of patients with advanced esophageal cancer
can profit from endoluminal brachytherapy. Regression of
dysphagia was found in the first month posttreatment in
more than 80% of our patients regardless their age, clinical
stage, and tumor location. Over the 6-month follow-up
period, subjective and radiological improvement was still
noted in two-thirds of the patients.
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The prognostic role of age, grade of dysphagia, and remis-
sion was confirmed in the multivariate analysis. We found
additional correlations between the survival rate and Karnof-
sky score, clinical stage, and the size of the tumor in univari-
ate analysis.

Longer survival was connected with the older age of
patients, better performance status (according to the Kar-
nofsky score), and a lower clinical advance of the tumor
(clinical stage, tumor size). Better prognosis in older age
was probably connected with less aggressive tumors, but this
is only a hypothesis. In multivariate analysis the strongest
correlation was observed between age and grade of dyspha-
gia, meaning that older patients had a lower grade of dys-
phagia. Subjective and objective assessments of local
remission and dysphagia also were important prognostic
factors.

The location of the tumor on the esophagus failed to
show any significant statistical correlation with survival.
We suppose that in the case of advanced unresectable tumors
the location does not play as significant a prognostic role
as it does in early tumors qualified for radical treatment.

Conclusions

HDR brachytherapy for advanced esophageal cancer
allows for improvement of dysphagia in most patients. The
median survival time among all patients with advanced
esophageal cancer treated palliatively was 8.2 months. A
complete or partial remission, the older age of patients, and
the lower grade of dysphagia observed in the first month after
the treatment were the most important prognostic factors
allowing for prolonged survival (confirmed in multivariate
analysis). Important prognostic factors for prolonged sur-
vival in univariate analysis were: a higher Karnofsky
Performance Status, a lower clinical stage, and a smaller
tumor size. Some patients had total remission, confirmed
radiologically, for more than 6 months. Tolerance for treat-
ment was good, and the number of complications did notdiffer
much from that obtained by other authors (6, 19, 27).
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