RADIOTHERAPY

SUMMARY

> Radiotherapy is fundamental to the opti-
mal management of cancer patients; its
efficacy is affected by technical (the
nature and delivery of the beam) and
biclogical factors (tumour susceptibility
modulated by hypoxia and drugs).

> Prowvigion of radiotherapy services is
central to national cancer control strate-
gies, requiring long-term planning and
appropriate assessment of health care
resources.

> Without recourse to sophisticated tech-
nalogy, effective radiotherapy for many
cancers can be comprehensively provid-
ed at moderate cost.

It is estimated that 50% of all patients whao
are diagnosed with cancer in the world
would currently benefit at some stage of
their illness from radiotherapy. This could
be either as part of radical therapy with
curative intent or as palliation for pain or
other symptoms. The delivery of radie-
therapy requires long-term planning in the
construction of facilities as well as spe-
cialized doctors, physicists and techni-
cians [1]. In many parts of the world facil-
ities are very poor, even though upgrading
is well within many health service budg-
ets. The increasing reliability of modern
equipment together with the reducing
costs of the associated sophisticated
computer planning facilities should result
in considerable global improvement over
the next decade.

Radiobiology

Radiotherapy is defined as the use of jor-
izing radiation for the treatment of malig-
nant disease. Modern high energy X-ray
machines deliver radiation which is up to
one hundred times more penetrating than
the ¥-rays used for diagnosis and can be

delivered using tight beams to well
defined areas in the body. This allows for
the treatment of deep-seated tumours
with minimal radiation being delivered to
surrounding normal tissue. Although the
majority of treatments given in this way
use ¥- or gamma rays, ionizing radiation
can also be given by electron beam accel
erators or particle accelerators.

The biclogical basis for the therapeutic
effect of radiation has been examined
extensively in both cell culture and animal
tumours. Although there are correlations
from the laboratory, most clinical radie-
therapy regimens are based on experi-
ence rather than biological modelling.
There is considerable heterogeneity bet-
ween tumours which defies rigid predic-
tion.

Cell survival curves after the administra-
tion of different doses of radiation have
been used to explore the best way to
enhance selectivity between normal and
malignant cells. Radiation causes pro-
found DMA damage which is then repaired
in most cells (Carcinogen activation and
DNA repair, pg%). The amount of damage

depends on the type of radiation used and
is increased in the presence of oxygen.
Mary tumours are hypoxic, simply
because they have cutgrown their blood
supply (invasion and metastasis, p119)
and this renders such tumours more
resistant to radiation damage. Different
techniques to owvercome this problem,
such as the use of hyperbaric oxygen,
hypoxic cell sensitizers and neutron radia-
tion, have had only limited success. It is

Fig. 6.4 Schematic drawing of the inside of a lin-
ear accelerator, indicating the wave-guide in which
elactrons are aceslerated before hitting 2 targst.
ENarian Madical Systams.

Fig. 6.7 A patient being prepared for treatment on a modem linear acceleraton. @ Varian Medizal Srsteme.













