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Introduction

Recent advances in endoscopic procedures have permitted
identification of many esophageal cancer patients at an ear-
lier stage.” Surgically resected specimens have revealed the
very low risk of lymph node metastasis and the excellent prog-
nosis of epithelial and intramucosal cancer of the esophagus,
and new criteria for ‘early’ carcinoma of the esophagus have
been proposed.”’* Unfortunately, these criteria have not been
internationally accepted. To support their adoption, Nabeya
and Nakata calculated that the 5-year survival rate after en-
doscopic mucosal resection was 98-100% for mucosal cancer
in Japan.” On the other hand, an increasing number of early
stage esophageal cancer patients have also been treated by high-
dose-rate (HDR) endoesophageal brachytherapy (EBT).9®
However, there has been no literature describing the long-term
treatment outcome for epithelial or intramucosal esophageal
cancer treated with HDR EBT. Therefore, we examined the
treatment procedure and outcome for epithelial or intramucosal
cancer of the esophagus treated with HDR EBT.

Materials and Methods

Patients

The study population consisted of 20 consecutive patients
who received EBT out of 116 EBT patients between April 1992
and March 1998 at Hiroshima University Medical Center, which
employs a micro-Selectron HDR (10 Ci) from Nucletron, Hol-
land. According to the pathological subclassification of in-
vasion that was recently developed for early esophageal can-
cer, superficial esophageal cancer is divided into 2 categories:
mucosal cancer and submucosal cancer; and mucosal cancer
is subdivided into 3 categories: epithelial cancer, intramucosal
cancer, mucosal cancer invasive to the muscularis mucosa."
The subclassification of invasion was diagnosed to be epithe-
lial or intramucosal esophageal cancer by barium study, en-
doscopy, endoscopic ultrasonography, CT scan and histological
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Focus

We focused on 5-year survival, local control and late
toxicity. Local control was assessed every 3 to 6 months
by endoscopy and tumor histology. The date of each
recurrence or the first observation of the patient’s most
serious late toxicity was recorded. In this retrospec-
tive analysis, RTOG/EORTC toxicity criteria were
used.” The Kaplan-Meier method was used to calcu-

late survival, local control and late toxicity rates.

Results

The median follow-up period of the survivors was
24 months (from 12 to 63 months). Fifteen patients
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Table 1 Profile of patients
Number of patients 20
Treatment period 1992. 4 - 1998.3
Median age (range) 68y.0.(52 - 89)
Sex (male/female) (18/2)
Epithelial/ intramucosal (11/9)
Lymph node metastasis (NO/N1) (20/0)
Reason for radiotherapy
Second malignancy 7
Aged (>=75 years) 3
Refusal of surgery 10
Reason for EBT
Too wide lesion 10
Postive EMR margin 4
Failed EMR 3
Multicentric cancers 3
Table 2 Summary of treatment factors
Number of patients 20
Median number of EBT fractions (fx, range) 14 (5-18 1x)
Median EBT dose (Gy, range) 35 (25-36)
Median total mucosal dose (Gy, range) 59.5 (42.5-61.2)
Total treatment duration (days, range) 23 (15-59)

have remained alive with no evidence of disease. No
patient died of esophageal cancer, whereas five died
of intercurrent disease. No patient showed recurrence
inside the radiation field of the esophagus or regional
lymph nodes. In contrast, three patients showed re-
currence outside the radiation field of the esophagus,

EBT: endoesphageal brachytherapy

study. According to this subclassification, 11 patients were
categorized as having epithelial cancer and nine intramucosal
cancer. No patient had regional lymph node metastasis
(Table 1).

Radiotherapy

HDR EBT with a double balloon applicator was used in
conjunction with the Ir-192 remote afterloading system at the
reference dose of 25 Gy/5 fractions/2.5 weeks to 36 Gy/
18 fractions/3.5 weeks (Table 2). The dwell positions of source
were identified at barium positioning or endoscopic metallic
marking. The reference dose points were set 13
mm and 15 mm respectively from the source axis

and all were salvaged by EMR, EBT or surgery. One

patient who had late toxicity (esophageal-ulcer Grade

by RTOG/EORTC criteria = 3) had received the ref-
erence dose of 25 Gy/5 fractions/2.5 weeks. No late toxicity
occurred in patients who received 2.0 to 2.5 Gy/fraction (Table
3). The 5-year overall, cause-specific, disease-free survival,
local control and late toxicity rates were 62%, 100%, 53%,
100% and 5%, respectively (Fig. 2).

Discussion

Endoscopic mucosal resection (EMR)can be considered the
first-line treatment for selected cases of early-stage esophageal
cancer, because the treatment outcome of EMR for these

cancers is excellent.’ Surgically resected specimens have

Table 3 Summary of results

when 16 mm and 20 mm diameter applicators

were used. The inner balloon was used for cen- Epltieia litramiicosal
tering the source, and the outer balloon for ad- Patient number 11 9
. ucosa (Fie. 1). Si Follow-up (months) 26 24

hering to the esophageal mucosa (Fig. 1). Since (range) (12-63) (19-57)

there was a high incidence of late toxicity (1/2 In-field local recurrence 0 0

_ : . S . (percent) (0%) (0%)

= 50% )in the first year using an EBT fraction = T T 1 >

dose of 5 Gy, the EBT fraction dose was de- (percent) (9%) (229%)

creased to 2 or 2.5 Gy for the next 18 patients. Nodal recurrence 0 0
(percent) (0%) (0%)
Complications 1 0
(Grade 2/Grade 3/Grade 4) (011/0) (0/0/0)
Death 4 1
(Died of ca. /intercurrent dis.) (0/4) (0/1)
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Fig. 1 Double balioon applicator.
A: A metallic marker inserted into the edge of an area unstained with iodine.

B: Localization film. The outer ballcon is positioned with the aid of contrast medium to permit adherence to the esophageal wall. The inner
balloon is pla;:ed at the source in the center of the lumen. Metallic markers wera easily seen at both edges of the double balloon applicator
\arrowheads).
C: Dose distribution of EBT. The diameter of the double balloan applicator is 20 mm. The raference point is placed 5 mm from the surface
of the applicator. The double balloon applicator enables a uniform esophageal mucosal dose 1o be delivered.

revealed a very low risk of lymph node metastasis for epithe-

Y However,

lial and intramucosal cancer of the esophagus *"
it is common that indications for EMR are limited, and patients
who have lesions more than 3 cm in diameter, multiple lesions
(= 3)or lesions more than one-third of the circumference of
the esophagus should be recommended for the operation. Recent
developments in radiotherapy have enabled precise spatial
irradiation of the clinical target volume. A double balloon
applicator makes it possible to irradiate a uniform dose to the

target by adhering to the esophageal mucosa and placing the

(B)

I

source al the center of the lumen." This study showed that
the prognosis of epithelial and intramucosal cancer of the
esophagus is excellent, showing the same treatment results as
EMR and surgery. Because we had three patients with out-
of-field local recurrence, we consider it necessary to follow
up endoscopic screening closely for early discovery of new
lesions. When follow-up endoscopy is not expected to be
completed, we should consider the indications for surgery.

Although patients have a choice of treatments, we recommend

safe, effective EBT for epithelial and intramucosal esophageal
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line.

cancer patients who cannot be treated with EMR and surgery.

In 1992, we started definitive EBT with a fraction dose of
5 Gy. Although two of our patients showed complete response,
there was a high incidence of late toxicity (1/2 = 50%). We
decided to decrease the fraction dose and increase the frac-
tion number in order to decrease late toxicity. We obtained

the same local control rates, and there has been no patient with

late toxicity who received a fraction dose of 2.0 or 2.5 Gy. Our
treatment results suggest that it is necessary for safe EBT to
irradiate smaller fraction doses such as 2 or 2.5 Gy at the
reference dose points. Although the number of our cases is
small, the results have encouraged us to continue to freat epi-
thelial and intramucosal esophageal cancer with definitive EBT.
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