CARCINOMA OF THE ESOPHAGUS

Radiation therapy of
carcinoma of the esophagus
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ABSTRACT: Radical radiation therapy with curative intent for esophageal
squamous carcinoma is used both as a single modality and combined with
chemotherapy. Failure to eradicate disease at the primary tumour site represents
the greatest cause of failure of curative radiotherapy. The aim of curative
radiotherapy is to deliver the highest dose of radiation at the tumour site while
minimizing radiation delivered to the surrounding tissues. The best survival
results are obtained in patients with tumours less than 5 cm in length, confined
to the upper one-third of the esophagus. Regular endoscopic examinations two
to three times per year in the first two years post treatment should rule out the
vast majority of treatment failures. Can ] Gastroenterol 1990;4(9):608-611
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Radiothérapie du cancer de ’oesophage

RESUME: La radiothérapie radicale a visée curative est utilisée seule ou associée
a la chimiothérapie dans le carcinome épidermoide de I'oesophage. La non-
éradication de la maladie au site de la tumeur primaire constitue la cause majeure
d'échec thérapeutique. L'objectif de la radiothérapie curative est de délivrer la
dose de radiation maximum au niveau de la localisation primaire sans léser les
tissus environnants. Les meilleurs résultats de survie sont obtenus chez les
patients dont les tumeurs sont d'un diam@tre inférieur 2 5 cm et limitées au
premier tiers supérieur de I'oesophage. Des examens endoscopiques réguliers
effectués deux ou trois fois par an dans les deux premigres années qui suivent le
traitement permettent de déceler la grande majorité des échecs thérapeutiques.
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T IS NOW ALMOST 80 YEARS SINCE

Gubez (1) reported on the use'of
radiation therapy in the management
of carcinoma of the esophagus. This
paper reviews the role of radical radi
tion therapy with curative intent bath
as a single modality and combined with
chemotherapy. Unless indicated other.
wise, only treatment of squamous
cinoma is discussed.

TREATMENT WITH
CURATIVE INTENT
Radiation therapy shares wity
surgery a major limitation as a curatiye
modality by virtue of being a nonsy
temic therapy. It can, at best, only trly
cure patients whose disease is localized
within a volume amenable to a radicl
dose of radiation prior to the develop
ment of occult distant metastases. I
practice, therefore, cure will only b
possible in patients whose disease is lo:
calized to the primary tumour site, ang
perhaps in a subset of patients with
metastases limited to lymph nodes in
adjacent tissues. The potential for cure



TABLE 1
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Sites of recurrence of squamous carcinoma of the esophagus

Number Radiotherapy Recurrence (%) Distant

Reference of patients dose (rads)  |ocal Margin Neck Metastases
Robertson et al (17) 39 3000-7800 56 36
Elkon et al (18) 30 6525 25° 25 10 25

o4t 27 a3 66
Plerquin et al (19) 115 4500-8000 82 a7
Pearson (3 157 5000 61 23
Beatty et al (20) 1768 4000-6000 84 47

"ITABLE 2

‘Margin of freatment: “Stage | disease; IStage Il and lil disease: 'Site causing death only; Includes 30
. patients who had surgery and radiotherapy. (Reprinted from Cancer Treat Symp 1983:2:87)

‘Radiation tolerance dose and clinical sequelae for normail tissues

Clinically normal Usual time of
fissue Clinical manifestation TD5/5* onset
Spinal cord Transverse myelitis, 45 Gy 6-36 months

Brown-Sequard syndrome
‘Heart Pericardial effusion, 45 Gy 12-60 months
(60% volume) constrictive pericarditis
Lung (single) Acute pneumonitis 15 Gy! 2-6 months
Sfomach Ulceration, fibrosis, 45 Gy 6-12 months
(entire organ) bleeding

years; 'Uncorrected for heterogeneity

‘among this latter group is not available
in the radiation therapy literature, as
staginig is clinical and the status of
mediastinal nodes has not usually been
stated. However, if information in the
surgical literature is a valid comparison,
then the work of Skinner and his col-
leagues (2) is not encouraging. For all
carcinomas in their series, only two of
17 patients survived, even when lymph
node metastases were confined to one
or two nodes. The proportion of pa-
tients in radiotherapy series who are
judged suitable for potentially curative
meatment based on clinical staging
varies from a high of 63% when radio-
erapy was virtually the only approach
radical treatment (3) to a much low-
erproportion of 19% for curative radio-
therapy alone (4). The degree of selec-
tion and the criteria used for such
teatment decision making must be
known before any judgement can be
made as to the value of any radical
‘reatment approach. It is probably fair
tosay that many claims for improved
treatment represent triumphs of selec-
tion rather than triumphs of treatment
per se.

It can be seen from Table 1 that

'Eosa estimates are approximate for fractions of 2 Gy/day, five days per week. *5% risk within five

failure to eradicate disease at the pri-
mary tumour site represents the great-
est cause of failure of therapy, and any
improvement in cure rates must start
with improvements in control of the
primary tumour. It should be remem-
bered that not all patients whose pri-
mary tumours are controlled will
survive, as many will succumb to dis-
tant metastases by virtue of living long
enough for such metastases to become
apparent.

RADIATION TREATMENT
PLANNING

The aim of curative radiotherapy for
carcinoma of the esophagus is to deliver
the highest dose of radiation to the site
of the tumour while minimizing radia-
tion delivered to the surrounding nor-
mal tissues. The obvious expectation is
to maximize local tumour control while
minimizing complications to normal
tissues. The critical rtissues are the
esophagus itself, the lung, the heart,
and perhaps of most concern, the spinal
cord. The radiation tolerance of these
organs varies considerably, as does the
functional tolerance of the organs
themselves. The latter concept
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depends on the volume of the organ
which must be radiated at a given dose
to produce a clinical complication. For
example, the radiation tolerance of a
small volume of lung can be exceeded
without clinical consequence, whereas
exceeding the radiation tolerance of
any length of the spinal cord will always
result in serious neurological sequelae.
Table 2 outlines the tolerance dose and
clinical sequelae for some relevant nor-
mal tissues.

External beam therapy: Figure 1 shows
a typical computed tomography-as-
sisted treatment plan. By arranging a
combination of anterior posterior ficlds
followed by one anterior and two
posterior oblique fields, the distribution
of radiation dose is kept within the
tolerance of critical structures. A heam
energy of 8 to 10 MeV is used in this
example. At energies of 8 to 10 MeV or
greater, dose distributions similar to
those shown in Figure 1 can usually be
obrained irrespective of the anatomical
size of the patient.
Intraluminal therapy:
improvements in dose delivery systems
for intraluminal therapy have revived
interest in this form of treatment. Be-
cause of the physics of dose gradients
from line sources, this form of treatment
can only be used alone as curative treat-
ment for very superficial lesions which
are rarely encountered in North
American patient populations. When
combined with external beam therapy
todeliver a curative dose to the primary
tumour, it offers the best hope of im-
proving the therapeutic ratio for radia-
tion treatment. The largest series
employing this technique as a boost
combined with external beam therapy
by Flores et al (5) reports a 26% survival
at two years for a series of 171 parients,
of whom 145 received no treatment
other than radiation.

Recent

SURVIVAL FOLLOWING
RADICAL RADIOTHERAPY
ALONE

The results of treatment are heavily
dependent on the degree of selection
for any particular therapy. Particular at-
tention should be paid to the total
number of patients receiving radical
treatment as a proportion of all patients
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Figure 1) Typical computed tomography isodose distribution at the central axis for a combined five
field technique using 18 MeV photons with dose correction for lung heterageneity

TABLE 3
Squamous cell carcinoma of the esophagus radiotherapy-chemotherapy
studies

Study/reference No. of Median Radiotherapy

1 X o patients  survival dose

Radiotheapy + bleomycin versus 40 6. 4weeks 50-60 Gy in
radiotherapy (randomized) 37 6.2 months 5 to 6 weeks
Earle et al 1980 (9)

Radiotherapy + methotrexate versus 72 @ months 56,25 Gy in
radiotherapy 70 8 months 5weeks
Roussel et al 1988 (15)

Radiotherapy + DDP + 5FU + mitomycin C 20 22 months 50 Gy in
+ bleomycin 15 weeks
Leichman et al 1985 (13)

Radiotherapy + mitomycin C + 5FU 35 12 months 45-50 Gy in
Keane et al 1985 (11) 4 to 8 weeks

Radiotherapy + mitomycin C + 5FU 21 13 months 45-50 Gy in
Chan et al 1989 (12) 8 weeks

Radiotherapy + 5FU 6 22 rnonths 60 Gy in
Byfield et al 1979 (16) 12 weeks

DDF Cis-platinumn, FU Fluorouracil

in any series, and the extent to which
surgery and radiation therapy are ap-
plied as curative treatment within any
centre. The best results show a 17% five
year survival rate for a subset of 248
patients representing 40% of all cases
treated with curative intent over an 18
year period in Edinburgh, Scotland (6).
The degree to which this series repre-
sents selection can be inferred by the
fact that the overall five year survival
for all patients was between 7 and 9%
for the entire period. A further analysis
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of data from Edinburgh for an overlap-
ping time period was carried out by
Newaishey and colleagues (7). When
the definition of curative intent was
inferred only by the prescription of
radical dose, the five year survival rate
among 444 of 848 patients so defined
was 9%. This figure is within one stan-
dard deviation of the mean 6% five year
survival rate derived by Earlam and
Cunha-Melo (8) from 49 papers and a
total of 8489 patients following
esophageal cancer radiotherapy.
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PROGNOSTIC FACTORS
There are a number of prognostic figs
tors which appear to be advantageous in
terms of survival following radical radi

females. A comparison of survival pag
terns suggested that this difference ol
reached statistical significance after fiye
years of follow-up. This survival dif
ference was only demonstrared fof
tumours greater than 5 cm in length,

Tumour location has been con
sidered important in several series wit
a general trend towards improved sy

per one-third of the esophagus. Other
prognostic factors are disputed and
reflect  difficulties

with  univariate

patients with tumours less than 5 cmig
length, confined to the upper one-thin
of the esophagus.

CHEMOTHERAPY AS AN
ADJUVANT TO CURATIVE
RADIOTHERAPY

Much of the recent inrerest i
chemotherapy/radiotherapy combing:
tions has centred on concurrent admine
istration of chemotherapy with radigs
tion. In general the administration gf
drugs is usually limited to one or tw
courses during or very close to the timg
of radiotherapy. While the rationaleis
not often stated, the general intent ape
pears to be to improve radiation effe
on the primary tumour rather than i
fluencing systemic disease. Presently
the scientific basis for any advants
geous drug radiotherapy interaction e
mains unclear, but possibilities range
from simple additivity of effect to te
sensitization. To date only bleomycin,
(9) and methotrexate (10) have b
studied in a prospective randomized
manner and have not shown a benefii;
There are now several reports of gpe
couraging nonrandomized studies of
combinations of 5-fluorouracil infusion



‘with either mitomycin C (11,12) or cis-
platin (13). The results of randomized
studies of these combinations being
‘conducted by the Eastern Cooperative
Oncology Group (ECOG) and the Radi-
ation Therapy Oncology  Group
((RTOG) are still awaited. A summary of
the bleomycin and methotrexate ran-
“domized trials and the phase Il studies
of mitomycin C/5FU and cisplatin/5SFU
isshown in Table 3.

POST RADIOTHERAPY
MANAGEMENT
The vast majority of local treatment
failures appear within the first 18
months after radical dose radiotherapy.
It is important to distinguish persistent
ar recurrent rumours from post radio-
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