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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 aL 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 Lwo years post treatment should rule out the 
vast majori ry of treaLment failures. Can J Gastroenterol 1990;4(9) :608-611 
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Radiotherapie du cancer de l' oesophage 

RESUME: La radiotherapie radicale a visee curative est utilisee seule ou associee 
a la chimiotherapie dans le carcinome epidermo'ide de l'oesophage. La non
eradication de la maladie au site de la wmeur primaire constitue la cause majeure 
d'echec therapeutique. L'object if de la ra<liotherapie curative est de delivrer la 
dose de radiation maximum au niveau de la localisation prima1re sans leser les 
tissus environnants. Les meilleurs resultats de survie sent obrenus chez !es 
patients dom les turneurs som d'un diarnetre infcrieur a 5 cm et limitees au 
premier tiers supcrieur <le l'oesophage. Des examens endoscopiques reguliers 
effectues deux ou trois fois par an dans !es deux premieres annees qui suivent le 
traitement permettent de deceler la grande majorite des echecs therapeutiques. 
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IT JS NOW ALMOST 80 YEARS S1Nl1 
G ubez ( l) reported on the use of 

radiat ion therapy in the management 
of carcinoma of the esophagus. This 
paper reviews the role of radical radia
tion therapy with curative intent both 
as a single modali ty and combined with 
chemotherapy. Unless indicated other, 
wise, o nly treatment of squamous car, 
cinoma is discussed. 

TREATMENT WITH 
CURATIVE INTENT 

Rad iation therapy shares with 
surgery a major limitat ion as a curative 
modality by vmue of being a nonsys, 
temic therapy. It can, at best, only trulr 
cure patients whose disease is localiied 
within a volume amenable to a radical 
dose of radiatio n prior to the develop, 
ment of occult distant metastases. In 
prac tice, therefore, cure will only be 
possible in patien ts whose disease is lo
cal ized to the primary tumour me, and 
perhaps in a subset of patients with 
metastases limi ted to lymph nodes in 
adjacent tissues. T he potential for cure 
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TABLE 1 
Sites of recurrence of squamous carcinoma of the esophagus 

Number Radiotherapy Recurrence (% ) Distant 
Reference of patients dose (rods) Local Margin Neck metastases 

Robertson et al (17) 
Eiken et al (18) 

39 
30 

3000-7800 
6525 

56 36 
25· 25 10 25 
64t 27 43 66 

Pierquin et a l ( 19) 115 4500-8000 82 37 
Pearson (3)' 157 5000 61 23 
Beatty et al (20) 176§ 4000-6000 84 47 
Margin of treatment. ·Stage I d isease; 1 Stage II and Ill disease; t Site causing dea th only;§ Includes 30 
paffents who hod surgery and radiotherapy. (Reprinted from Cancer Treat Symp 1983:2:87) 

TABLE 2 
Radiation tolerance dose and c linical sequelae for normal tissues 

Cllnlcolly normal 
tissue Clinical manifestation 

Spinal cord Transverse myelitis. 
TD 5/5" 
45Gy 

Usual time of 
onset 

6-36 months 
Brown-Sequard syndrome 

Heart Pericardia ! effusion. 45Gy 12-60 months 
(tfflo volume) constrictive pericorditis 

Lung (single) Acute pneumonitis 
stomach Ulceration. fibrosis. 

(entire organ) bleeding 

15Gyf 
45Gy 

2-6 months 
6-l2 months 

Dose estimates ore approximate for fractions of 2 Gy/doy. five days per week. ·s% risk within five 
years; 1 Uncoffected for he terogeneity 

among this la tter group is not available 
in the radiation therapy literature, as 
stagir ,g is clinical and the status of 
mediastinal nodes has not usually been 
stated. However, if infonnation in the 
surgical literature is a va lid 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 
treatmen t based on clinical staging 
varies from a high of 63% when radio
therapy was virtua lly the on ly approach 
to radical treatment ( 3 ) to a much low
er proportion of 19% for cura tive radio
therapy alone ( 4). The degree of selec
tion and the criteria used for such 
treatment decision making must be 
known before an y judgement can be 
made as to the va lue of any rad icc1 I 
treatmen t approach . It is probably fa ir 
to say that many cla ims for improved 
treatment represen t triumphs of selec
tion rather than triumphs of treatmen t 
per se. 

It can be seen from Table 1 tha t 

fa ilure to eradicate disease at the pri
mc1ry t umour site represents the great
est cause of fa ilure of therapy, and any 
improvement in cure rates must sta rt 
wich improvements in control of the 
primary tumour. It should be remem
bered chat not all patients whose pri
mary tumo urs are controlled will 
survive, as many will succumh to dis
tant metastases by virtue of living long 
enough for such me tastases to become 
apparent. 

RADIATION TREATMENT 
PLANNING 

The a im of curative radiotherapy for 
carcinoma of the esophagus is to de liver 
the h ighest dose of radiation to the site 
of the tumour while minimizing radia
tion de livered to the surround ing nor
mal t issues. T he obvious expectation is 
co maximize local tumour control while 
minimizing complications to normal 
tissues. The c ritical tissues are the 
esophagus itself, the lung, the heart, 
and perhaps of most concern, the spinal 
cord . The radiation tole rance of these 
organs varies considerably, as does the 
functional tole rance 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 J o~e 
to produce a clinical complication. For 
example, t he radiation to lerance of a 
small volume of lung can be exceeded 
without cl inical consequence, whereas 
exceeding the radiation to lerance of 
any length of the spinal cord will a lways 
result in serious neurological sequelae. 
T able 2 outlines the tolerance dose and 
clinical seque lae for some relevant nor
mal tissues. 
External beam therapy: Figure 1 shows 
a typica l computed tomography-as
sisted treatment plan . By a rranging a 
combination of anterior posterior fields 
fo llowed by o ne ante ri or and two 
posterio r obi ique fie lds, the distribution 
of radiation dose is kept wi rhin the 
tolerance of crit ical structures. A beam 
energy of 8 to IO Me V is used m this 
example. At ene rgies of 8 to 10 MeY or 
greater, dose distributio ns similar to 

those shown in Figure I can usua lly he 
obtained irrespect ive of the anatomical 
size of the pat ient . 
lntraluminal therapy: Rece n t 
improvements in J ose de livery systems 
for intraluminal therapy have rev ived 
interest in th is form of treatmen t. Be, 
cause of rhe physics of dose gradients 
from line sources, thb form of trea tmt:n t 
can only be used alone as curative treat 
ment for very superficia l lesions which 
are ra rely e n co unte red in No rth 
American patienr populat ions. When 
combined with externa l beam therapy 
to deliver a curative dose to the primary 
tumour, it offers the best hope of im
proving the therapeutic ra tio for radia
tion t rea tment. T he la rgest serie5 
employ ing this techniq ue as a boost 
combined with external heam therapy 
by Flores et a l ( 5) reports a 26% survival 
at two years for a se ries of 171 pat ients, 
of whom 145 received no treatment 
other than radiation . 

SURVIVAL FOLLOWING 
RADICAL RADIOTHERAPY 

ALONE 
The results of treatment are heavily 

dependent on the degree of selection 
for any particular therapy. Parucular at
ten tion should be paid t o the total 
number of patien ts receiv ing rad ical 
treatment as a proport ion of all patients 

609 



KEANE 

Figure l) Typical com/>ucecl tomography isodose distrihwion at the central axis for a comhmed five 
field technique using 18 McV photons iuith dose currection for lunR heterogeneity 

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

Study / reference 

Radlother,opy + bleomycin versus 
radiotherapy (randomized) 
Earle et al 1980 (9) 

Radiotherapy + methotrexate versus 
radiotherapy 
Roussel et al 1988 (15) 

Radiotherapy + DDP + 5FU + mitomycln C 
+bleomycin 
Leichman et a l 1985 (13) 

Radiotherapy + mitomycin C + 5FU 
Keane et al 1985 (11) 

Radiotherapy + mltomycln C + 5FU 
Chan et al 1989 (12) 

Radiotherapy + 5FU 
Byfield e1 al 1979 (16) 

DDP Cls-plofinum: FU Fluorourocil 

m any series, and the extent to which 
surgery and radiation therapy are ap
plied as curative treatment within any 
centre. T he best results show a 17% five 
year survival ra te 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 

No. of Median Radiotherapy 
patients survival dose 

40 6.4weeks 50-60 Gy1n 
37 6.2 months 5to6weeks 

72 9 months 56.25Gy in 
70 8months 5weeks 

20 22months 50Gy in 
lSweeks 

35 12months 45-SOGy in 
4 to8weeks 

21 13months 45-SOGy in 
8weeks 

6 22 months 60Gyln 
12weeks 

of data from Edinburgh for an overlap
ping time penoJ was carried out by 
Newaishcy anJ colleagues (7). When 
the definition of curative intent was 
inferred only by the prescription of 
radical Jose, the five year survival rare 
among 444 of 848 patients so defined 
was 9%. This figure is within one stan
dard deviation of the mean 6% five year 
surviva l rate derived by Earlam and 
Cunha-Melo (8) from 49 papers and a 
total of 8489 patients following 
esophageal cancer rad iut herapy. 

PROGNOSTIC FACTORS 
There are a number of prognostic fac

tors which appear to be advantageolb in 
rem1S of survival fo llowing ra<lical raJja. 
t ion therapy. Improved survival ftJ 
female patients has been reported in 
several series. Newaishey and associates 
(7) reported a 5.67°A, five year cnide sur
vival for males compared to 11.6% fir 
females. A comparison of survival rat· 
terns suggested that this difference only 
reached statistical s1g111ficance after five 
years of follow-up. ThL, ~urvival dd
ference was only demonstrated f~ 
tumours greater than 5 cm in length. 

Tumour location has been con
sidered important m several series wah 
a general trend towards improved sur
vival for lesions in the c.ervical and up
per one-th ird of the esophagus. Other 
prognostic foe tors arc di~putcd and may 
reflect d1fficulttcs wirh univariate 
analysis and small numbers of pauents. 
Based cm the available evidence 1t 
wou lJ appear reasonable to suggest that 
the best survival resul ts with rad1c~ 
radi<1tion therapy arc obtained m 
patients wtth tumours less th.an 5 cm m 
length, confined to the upper one-third 
of the esophagu~. 

CHEMOTHERAPYASAN 
ADJUVANT TO CURATIVE 

RADIOTHERAPY 
Much of the recent interest m 

chemothcrapy/radic1therapy combina
tions has centred on concurrent aJmm. 
1stration of chemotherapy with radia
tion. ln general the admm1stration d 
drugs 1s usuall y limiteJ to one or two 
courses <luring or very close to the tune 
of rad1othcrnpy. While rhe rationale ij 
not often stated, the general intent ap
pears to be co improve radiation effect 
on the pnmary tumour rather than m• 
fluencing systemic disease. Presently, 
the scientific basis for any advama· 
geous drug rad iothcrapy interaction re· 
mains unclear, hut possibilities range 
from simple additivity of effect to true 
:.ensitizat1on. To date only bleomycm 
(9) and methotrexate ( 10) haveheen 
studied in a prospective randomized 
manner and have not shown a henefu 
There are now several reports of en· 
couragmg nonrandomizcd stuJic, cf 
combinations of 5-tluorouracil infusion 

610 CAN J UA::,,ROENTERL)L VOL 4 Nt) 9 DE< :EMlllR 1990 



Radiation therapy of carc inoma of the esophagus 

with either nmomycin C ( 11,12) or c1s
rlatin (13). The results of ranJom izcd 
studies of these combinations being 
conducted by the Eastern Conrcrarivc 
Oncology Group (ECO<.,) and the Radi
ation T herapy O ncology Group 
(RTOG) arc still awaited. A summary of 
the bleomycin and methmrexatc ran
domized trials and the rhase 11 studie, 
of miromycin C/SFU and cbplarin/SFU 
1s shown in Tahle 3. 

POST RADIOTHERAPY 
MANAGEMENT 

The vast majority of local tr.:-mment 
failures arpear w1thm the first 18 
months after radical dose radiotherap). 
It is important to J 1stingubh persistent 
or recurrent tumours from post radio-
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