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The Role of Radiotherapy in Esophageal Cancert
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A retrospective analysis was undertaken of 46 patients who were referred with squamous
cell carcinoma of the esophagus during the period of March 1979 through October 1982,
and who were treated by curative radiotherapy in the Department of Therapeutic Radiology

Seoul National University Hospital.

The overall two-year actuarial survival rate was 20%. Survival was analyzed with respect
to the site of the cancer, its size, radiation dose, and degree of response. Patients with
the best two-year survival rate are the ones who had the tumor no of more than 5cm in length
(39.3%) or confined to the upper third of the esophagus (29.5%). An optimum radiation
dose ranged from 1600 to 1700 rets. Patients to complete response had 42.4% of two-
year actuarial survival, but those to no response had 0% of survival.
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INTRODUCTION

The carcinoma of the esophagus presents
challenges in the field of cancer. Because the malig-
nant tumors in this thin anatomic tube tend to invade
the surrounding vital structures and metastasize in
early stage. The overall results of treatment are not
also encouraging. We have carefully examined the
treatments given to patients with the carcinoma of
the esophagus and identified several factors that are
of importance in the prognosis of patients. This study
is based on the 46 patients with the carcinoma of
the esophagus who received radiotherapy with
curative intent during the period of March 1979
through October 1982 in the Department of
Therapeutic Radiology, Seoul National University
Hospital.

METHODS AND MATERIALS

During the four year period of March 1979
through October 1982, 56 patients with squamous

1This study was supported by 1985 SNUH Research Grant.

cell carcinoma of the esophagus were treated in the
Department of Therapeutic Radiology, SNUH.
Among these patients 10 were excluded because.
2 patients had operation prior to radiotherapy, and
4 had incomplete radiotherapy. Therefore, 46 pa-
tients were available for this study (table 1).

Of these, 43 patients were male and 3 patients
were female. The oldest patient in this series was
78 years old and the youngest 40 years (table 2).
Diagnostic work-ups were CBC, urinalysis, liver scan
and bone scan. Computed tomography and bron-
choscopy were optional (table 3). The patients were
staged according to the TNM staging (table 4): 7 pa-
tients had stage 1 (15%), 26 stage 2 (57%) and 13
stage 3 (28%). The majority of cases were of ad-
vanced stage (table 5). Tumor sites were classified
as upper, middle or lower region by
esophagography.

11 patients had the lesion in the upper part of
esophagus, 25 patients in the middle, 10 patients in
the lower lesion (table 6). Treatment was ad-
ministered primarily with supervoltage equipment
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(Co-60,10MV x-ray) using doses ranging from 5000
to 6000 rad in 5 to 6 weeks, delivered at 200 rad
per fraction in most cases. We designed the treat-
ment portals with a 5cm margin beyond the gross
tumor based on the esophagogram and endoscopic
extent. The mediastinum was included with 1 to 2cm
margin. Most portals were 6 10 8cm wide. To avoid
undesirabie high doses to the spinal cord and heart
we used combination of anterior and posterior op-
posed field, and a three field approach with an
anterior field and right and left posterior oblique fields
were used (Fig. 1).

Then 46 patients were divided into 3 groups on
the basis of NSD (table 7). Over one-haif of patients
fall in the NSD range of 1600-1700 ret. Remission
was decided by subjective symptoms and eso-
phagogram one month after treatments. Complete
remission was defined as the compiete relief of

Table 1. Esophageal cancer: Treated with Radiotherapy
(1979-1982)

No. of Patients Foliow-up Period (months})

Followed 37 1-50 (8)
Lost 9 1-14 (4)
Total 46 1-50 (6)

* Number in parenthesis is median period.

Table 2. Esophageal cancer: Distribution by age and sex

No. of Patiehts

Age
Male Female
40 - 49 3 2
50 — 59 16 1
60 — 69 20 0
70 + 4 0
Total 43 3

Fig. 1. Treatment plan for cancer of esophagus.

dysphagia with no evidence of obstruction by
esophagogram. Partial remission was defined as par-
tially relieved dysphagia with or without evidence of
obstruction by esphagogram. No response was
defined as convincing dysphagia with the evidence
of obstruction by esophagogram. Survival rate was
calculated from the first day of treatment to the time
of death.

RESULTS
More than 70% showed response: complete
remission (22%), partial remission (56 %), and no

response (22%) (Fig. 2). The median survival was
7.5 months. Two year actuarial survival rates by the

Table 3. Esophageal cancer: Diagnostic Work up

History and physical exam.
Laboratory tests : CBC, LFT
Radiological study : Chest PA, Esophagography
Endoscopy and biopsy
Radicisotope scan of liver, bone
*Computed tomography
*Bronchoscopy

*Optional

Table 4. TNM Classification and Staging

Category Stage Extent of lesion

T, | Primary lesion — 5cm long with
circumference incompletely
involved

T. 1] Primary lesion 5¢cm long or
circumference completely
involved

T, Il Primary lesion any size with
direct extra-esophageal spread

No | Nodes not palpable with cervical
primary or intrathoracic nodes
biopsy negative with thoracic
primary

N, 1l Ipsilateral nodes positive

N2 i Contralateral nodes positive

N; I Nodes positive and fixed

N, | Intra-thoracic nodes not assessed
with thoracic primary

Mo I No evidence of diatant
metastases

M, ] Distant metastases present




size of the tumor in its largest dimension indicated
that while tumors larger than 5cm showed poor sur-
vival rates (0% with 5 to 10cm and 7.3% with over
10cm), those patients with lesions up to 5¢m show-
ed a two-year survival rate of 39.3% (Fig. 3). Two
year survival rates by stage were 65.3% in stage

I, 3.9% in stage ll, and 26.3% in stage Il (Fig. 4).
The evaluation of the two-year survival rate by the
location of the tumor indicated that the lesion in the
lower third showed worst prognosis (9.1 %), while
the lesion in the upper and middle third showed sur-
vival rates of 29.5% and 21.1% respectively. (Fig.
5). The relationship between the radiation dose and
the survival rate was significant (Fig. 6). The patients
who received higher dose did not show any addi-

Table 5. Esophageal Cancer: Distribution by Stage

Stage No. of Patients (%)
] 7( 15)
1] 26 ( 57)
L} 13 ( 28)
Total 46 (100)

Table 6. Esophageal Cancer: Distribution by Site

} Upper 11 (2a%)

Middle 25 ( 54%)

Lower 10 ( 22%)
Total 46 (100%)
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tional benefit. The optimum dose range was 1600
to 1700 rats. Two-year actuarial survival rate by the
degree of response indicated that complete
responders had 42.4% of survival, partial responders
had 16.9% of survival, erite no responders had 0%
of survival (Fig. 7).

DISCUSSION

Since the initial report of the technigque of radium
bouginage by Jean Giusez in 1909, there have been
major technical advances in radiation therapy that
have contributed 1o improved survival for patients
with malignancies.” Despite this, the cure of a pa-
tient with esophageal cancer remains poor. Five year
survival rate for most populations generally is around
5% with surgery or radiotherapy alone and only
slightly higher when a combination of the two are
used in the management of local disease.>®

Table 7. Esophageal cancer: RT Dose by NSD

Rad NSD (ret) No. of Pts. (%)
4500 rad/4-5wk 1600 ¢ 7 (15)
5000 rad/swk 1600-1700 28 (61)
6000 rad/éwk 1700 ¢ 11 (24)

Table 8. Esophageal Cancer: Response Rate

PROBABILITY

SURVI VAL

Response No. of Patients (%)
Response 36 ( 78)

CR 10 ( 22)

PR 26 ( 56)
No Response 10 ( 22)
Totai 486 (100)

MED I AN:7.5 Mo

6 12 18

MONTHS
Fig. 2. Esophageal cancer: Actuarial overall survival
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Fig. 7 Esophageal cancer: Actuarial survival by response

The selection of the patients strongly influences
the results of any individual series: Nakayama et al.
(37.5%) and Pearson (20%).* This study showed
20% of two-year actuarial survival rate. The curabitity
of the esophageal cancers is impaired by the special
anatomic features of the organ since there is no
fibrous serosa acting as a barrier to the spread of
tumor beyond the confines of the esophageal wall.
Rich lymphatic networks in the submucosa and
muscularis facilitate the spread of tumor circumferen-
tially, transmurally, and logitudinally. Distant spread
of tumor within the esophagus itself is relatively com-
mon. Surgery and radiotherapy can cure only localiz-
ed esophageal cancer, although there are differences
in the extent of tumor which can be encompassed
by either method.®

The most important pretretment factors in identi-
fying patients who would respond to the treatment

were the size of the primary lesion and the degree
of obstruction. Newaishy et al”’ reported the five-year
survival rate of 12.6% for lesions up to 5¢cm in
length. In our study the two-year actuarial survival
rate was 39.3% for lesions up to 5¢cmin length. 78 %
of patients had relief of dysphagia in our study. Im-
provement of dyshagia with radiation therapy has
been reported as 60-79%.%

Relief of symptoms was closely associated with
the survival rate: patients with complete response
had 42.4% while partial response had 16.9% of two-
year actuarial survival rate. The first radiation
parameter examined was radiation dose. The op-
timum dose range reported was 1600-1700 1et. The
patients who received the higher dose did not show
any additional benefit. Preoperative irradiation did not
improve the survival rate, although there were
substantial local tumor responses.®'®’ Postoperative
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irradiation also did not improve survival for patients
with lymph node involvement but did improve local
control.16-19)

The major late complication which occured
after radical radiotherapy were fibrous stricture
formation, the development of fistulae and massive
hemorrhage from the erosion of large intrathoratic
blood vessels.? In our study two cases of
tracheoesophageal fistula formation during the
course of radiation treatment occurred.

CONCLUSION

The retrospective analysis was carried out with
of 46 patients who were referred with squamous cell
carcinoma of the esophagus during the period of
March 1979 through October 1982. They treated
with curative radiotherapy in the Department of
Therapeutic Radiology, Seoul National University
Hospital.

The results were as follows:

1. 78% (36 cases) of the patients showed the relief
of symptoms, and 22% (10 cases) showed no
response. The relationship between the degree
of response and the survival rate was significant.
(p<0.01)

2. Two-year survival rates of stage, 1, 2 and 3
disease was 65.3%, 3.9% and 26.3% respec-
tively. (p<0.01)

3.- Two-year survival rates by the location of
tumor were 29.5% for the-upper third, 21.1 % for
the middle third, and 9.1 % for the lower third le-
sion. (p<0.05)

4. The size of primary lesion had a significant ef-
fect on the survivai rate: 39.3% for the lesion up
to 5¢cm in length, 0% for the lesions between 5cm
and 10cm, and 7.3% for those over 10cm in
length. (p<0.05)

5. The relationship between the radiation dose and
the survival rate was significant. The optimal dose
range was 1600-1700 ret (p<0.05)
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