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Radiotherapy: still young 
after almost a hundred years 
Jean·Ciaude Horiot & Suzanne Naudy 

A patient suffering from cancer of the lymphoid tissue, Hodgkin's disease, receives treatment which 
combines radiotherapy and anti-cancer drugs. 

X
-rays were first used to treat a 
cancer patient in December 
1895, only four weeks after 

their discovery by Rontgen. A few 
months later, in March 1896, Henri 
Becquerel discovered radioactivity. 
Less than two years after that, Marie 
and Pierre Curie announced the 
existence of two radioactive sub
stances: polonium and radium. The 
beneficial consequences of these 
three amazing years of discovery are 
still unfolding now, a century later. 
Radiotherapy, alone or in association 
with other methods such as surgery 
and chemotherapy, has become one 
of the main weapons in cancer treat
ment, and often the one which most 
effectively cures while causing 
minimal disturbance to the anatomi
cal structures and functions con
cerned. 

Past achievements and future 
expectations are based on three 
disciplines. 
• Clinical medicine and a century's 

experience in the use of (a) exter
nal radiotherapy, nowadays 
increasingly by means of photon 
and electron linear accelerators; 
and (b) brachytherapy (curiether
apy), which is internal radiother
apy by means of radioactive 
sources placed in tissues or nat
ural cavities for periods ranging 
from a few minutes to a few days. 

• Radiophysics, which makes it 
possible to measure the exact 
amount of radiation delivered to 
the patient (the dose) and to 
distribute it effectively so as to 
destroy cancerous tissue whilst 
preserving healthy tissue. 

• Radiobiology, which continues to 

improve our understanding of 
how radiation works and makes a 
major contribution to the effec
tiveness with which it is used on 
both normal and diseased tissues. 

Modem radiotherapy has three main 
concerns: efficacy, quality of life, 
and safety. With regard to efficacy 
and quality of life, which are often 
hard to separate, radiotherapy selec
tively destroys the cells responsible 
for setbacks after surgery in more 
than 90% of the cases in which it is 
used. In treatment for breast cancer, 
for ~xample, this treatment is often 
so effective that it is impossible to 
see that the breast has been treated. 

There are two methods of particu
lar note which make it possible to 
select the area for irradiation with 
greater precision than before. 

(1) Brachytherapy with iridium 
192, which is the most commonly 
used radionuclide today. A piece of 
iridium wire, a few tenths of a milli
metre in diameter, can be inserted, 
usually under local anaesthetic, in 
various parts of the body such as the 
cervix and uterus, breast, ear, nose, 
throat, oesophagus and bronchi. It 
delivers a very high and very local
ized dose which leaves adjacent 
tissues unaffected. 

(2) Conformation radiotherapy, 
which is guided by three-dimen
sional dosimetric modelling using 
the modem imaging techniques of 
computed tomography and magnetic 
resonance imaging. Prior to treat
ment, a computer-generated virtual 
patient is used to determine the 
configuration closest to the ideal 
prescription for the maximum dose 
to the tumour and the minimum dose 
to the healthy structures and organs 
at risk. This method has raised great 
hopes, as it should make it possible 
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A new image of man: o computer-generated "patient" makes it possible 
to determ ine the ideal radiation dose for treating o tumour. 

A patient suffering from lung cancer receives radiotherapy using o linear 
accelerator. 

to increase the dose according to 
need. For many cancers, an increase 
of 15% in the dose leads to an in
crease of similar proportions in the 
rate of cure. Thus, for certain local
ized cancers, a success rate of over 
90% has already been reached or can 
be expected in the coming years. 

Finally, safety: the practice of 
quality assurance, common enough 
in industry but still all too rare in 
medicine, has developed rapidly in 
radiotherapy since 1980 because 
everything can be measured and 
recorded. Quality assurance tech
niques are now used to check the 
amount of the dose, the reliability of 
the installations, the validity of the 
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treatment plan and even the possibil
ity of using the same treatment in a 
subsequent session or a different 
hospital. Today it is a fundamental 
part of both international clinical 
research and the safety of radiother
apy in daily practice. 

Unfortunately, radiotherapy is 
not accessible to everyone on the 
planet. The industrialized countries 
have 90% of the equipment and the 
skilled personnel needed to use it. 
This situation should be viewed not 
as a discouragement, but as a stimu
lus to further progress: investment 
in this field is almost bound to be 
extremely beneficial, in terms both 
of economics and of human well-

being. • 
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This year marks the centenary of Rontgen 's great discovery. Ironically, the d iscovery launched one of the more 
controvers ia l four-letter words in the Engli sh language. The word "X-ray" is used as a noun with two distinct meanings 
(the rad iation itself and also the processed image), as an adjective (as in X-ray equipment) and as a transitive verb (to 
X-ray an object or a patien t). 

Bu t should it be wri tten with a capi tal X or not, and should it have a hyphen or not? Guidance and precedent 
may in fl uence the use of Eng lish , but never immutable rules ! Originally, the word may have started as a "proper 
name" w ritten w ith a capital "X" . But today it is only one of many forms of electromagnetic rad iation , which includes 
light, heat and ultra-violet radiation. So some experts use "x-ray" wh ile others stick to "X-ray" . Rontgen's origina l 
paper of 1895 refers to "X-Strahlen", since in German a ll nouns start w ith a capital . But should that influence modern 
Engli sh w riting? 

The Shorter Oxford Dictionary even includes the possi bility of replacing the hyphen with a space (x ray). The 
implication that "X" (or "x" ) can have a meaning by itself, is hard ly a tenable proposition. "X" is not a word but simply 
a prefix tha t g ives a special meaning to "ray" (compare a lpha-ray, gamma-ray, etc). As a connector of the 
qua lifying prefix to its body, the hyphen seems to be mandatory. Then the question arises w hether to use a capital 
"r" - X-Ray . 

In the end, the only consensus view is that the spelli ng should be consistent throughout any given publication ! 

Contributed by Colin W. Robertson, formerly in charge of the radiological section of the Medical Devices Directorate of the U.K. Deportment of 
Health, and a member of expert committees of the International Electrotechnicol Commission {lE C). His address is 7 A Tolbots Drive, Maidenhead, 
Berks S16 4LZ, England. 


