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Unfortunately, one in two Australians is destined to
suffer from cancer in their lifetime." Fifty per cent of them
should receive radiotherapy at some point during their
treatment.? Any person without a personal experience of
radiotherapy is, at some point in their life, likely to watch
a family member or close friend undergo treatment, yet
specific knowledge of radiotherapy and its application in
modern practice is not well understood in either the lay or
health professional communities.

In this edition of Cancer Forum we aim to give some insight
into important issues, surrounding modern radiotherapy
practice. While far from comprehensive, we will touch on
many key issues including the development of technologies
that allow better identification and delivery of radiation to
the target with minimisation of dose to normal tissues, as
well as novel applications of radiotherapy that can assist
in tumour control while retaining organ function. We also
discuss the challenges in dealing with the after effects of
treatment in long-term survivors, along with the balancing
act required to optimise treatment for those not destined
to survive long term.

There have been major advances in our ability to deliver
radiotherapy over the last few decades. Matthew Foote
gives a summary of the technical developments that allow
us to prescribe plans that are highly conformal to the target
volume.® The sharp drop-off in dose at very short distances
from the target has the dual potential of allowing more dose
to the tumour while sparing surrounding normal tissues.
While evidence showing that adoption of these techniques
has resulted in improved survival figures is lacking, the
clear evidence of reduced toxicity in itself merits their
use in modern practice. However, such highly conformal
radiotherapy planning can be counterproductive unless it
is coupled with confident and precise identification of the
target at both the planning and delivery stages.

Mike Fay describes how the emergence of new functional
imaging modalities — typically with '®F-deoxyglucose PET
— has aided our ability to accurately define the target
volume.* In the past, when radiotherapy targets were
delineated with the aid of anatomical imaging, initially
x-ray and later CT scans, there was more uncertainty
in differentiating tumour and normal tissues. Less
conformal plans probably helped reduce the chances of
a geographical miss. Although PET has its own limits of

resolution, under some circumstances it can be used to
precisely identify the target more accurately, allowing the
confident application of highly conformal plans with less
chance of a geographical miss.

Throughout a course of treatment there may be changes
to the tumour volume, organ shift and changes in body
shape (eg. weight loss). This can create further uncertainty
in the accuracy of radiotherapy delivery. Tomas Kron
describes how a third aspect of radiotherapy — accurate
and consistent delivery — has developed.® The concept
of image guided radiotherapy (IGRT) relates to the ability
to identify the target volume at the time of treatment
delivery, with the option to adapt the beam depending
on findings. As discussed in this article there are many
important aspects to take into account when choosing the
appropriate method of IGRT. These include the indication
for radiotherapy, financial cost, time and additional
radiation dose.

It is clear that the developments described so far are
dependent on each other and that the delivery of modern
highly conformal radiotherapy techniques would be neither
possible nor desirable unless coupled with improvements
in target identification and IGRT.

Bryan Burmeister explores the complex process of
radiotherapy,® which relies on the work of a highly skilled
team that includes radiation oncologists, radiation
therapists and medical physicists. Safe and accurate
delivery of treatment for patients relies on the skills of all
individuals, with many potential sources for error. Coupled
with this is the importance of consistency in delivery
between departments. Good quality assurance methods
are essential to ensure consistent high quality radiotherapy
within a department, as well as between departments at
a national and international level. Radiotherapy is perhaps
unique in its complexity and this paper highlights how
failure to provide high quality radiotherapy plans can result
in significantly poorer outcomes for patients.

In an era where the availability of technology described
in the first three papers appears to be expanding
exponentially, some objective evaluation of the relative
merits of the various options is necessary.>® Improvements
in the delivery of radiotherapy over the last few decades
have resulted in the ability to use it as the backbone of
non-surgical cancer treatments aimed at curing cancer
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while maintaining organ function. Organ preserving
radiotherapy treatments with reasonable chances of cure
are now possible for head and neck,” oesophagus,® lung,®
prostate,® bladder,'" anal,'? cervix,'® and vulval cancers.™
Not all developments however, rely on expensive high end
technology. Arthur Sun Myint and colleagues describe
the use of fairly simple (and inexpensive) technology that
can be applied to a selected population of early low rectal
cancers.'® This technology relies on the direct application
of very high doses — 110 Gy to the tumour using superficial
x-rays. The properties of these x-rays mean that the dose
falls off very rapidly over only a few millimetres, sparing
surrounding tissues from significant dose. Clearly this
technology is only suitable for use in a small, select
group of patients. However, wider application of these
techniques has the potential to not only save patients
from the morbidity and mortality of aggressive surgery —
but also to achieve significant cost savings for the health
service as a whole.

Another aspect of this paper is discussion of a “wait and
watch policy for complete responders.” While we classify
various tumour types as “radiosensitive” or “radioresistant”,
it is clear that within any tumour group there is a wide
spectrum of responses in individual tumours. There is
ongoing research trying to identify factors that predict
response — but currently this is largely poorly understood.
Nevertheless, modern treatment strategies are moving away
from a one size fits all approach towards an individualised
approach, whereby a predictable marker of good response
(such as favourable response on post-treatment MRI scan)
can be used to safely select patients who may avoid morbid
surgery. Although currently only around 10% of patients
undergoing chemoradiation for rectal cancer fulfil the wait
and watch criteria,’® improvements in imaging and or
therapy — eg. more potent chemoradiation - may mean that
in the future even more patients with rectal cancer will be
able to be spared surgery.

Such tailored, individualised treatments are not new to the
world of radiotherapy. Susan Wiltshire and Andrew Potter
discuss provisions for palliative radiotherapy in modern
practice.'” A wide range of total dose and number of
fractions are possible. The art of radiotherapy is selecting
the “correct” schedule for individual patients. This takes
into account symptoms, location of metastases, nature of
primary lesion, time since diagnosis or progression, as well
as other factors such as the workload of the department. It
is encouraging to see that such a large body of high quality
research has been undertaken in an area that some may
consider is less important than potentially curative treatment.
Also as shown in the article by Foote, the application of high
intensity techniques involving stereotaxis has been readily
incorporated into palliative treatment options.®> However,
it is important that clear and realistic treatment goals are
made at the outset and that radiation oncologists use the
resources available to them wisely.

The final two articles in our series address radiotherapy
issues from a different perspective, namely treatment
related side-effects. Speech pathologists Ellen Mills and
Robyn Burnett discuss the important role allied health
professionals play in helping us minimise the unwanted
effects of radiotherapy.'® Patients do suffer significant

short-term side-effects from radiation that need to be
managed during treatment. But potentially more disabling
are the long-term side-effects, with detrimental effects on
long-term quality of life. It is interesting to think about the
difficulties in carrying out research in this field. It appears
that many patients are unwilling to take part in studies —
possibly due to them (and perhaps their doctors) rating
avoidance of long-term side-effects as a low priority at the
time of treatment. However, the final article by Wheeler
illustrates what a heavy burden the toxicity from treatment
places on survivors as well as society as a whole.'

It is not really surprising that the perspective of both
patients and health professionals changes depending on
what point of the cancer journey they are at. However, if
we learn lessons from the past, it is important that we as
health professionals encourage current patients to actively
take part in studies that help us evaluate both the short-
term and long-term effects of treatments for their cancers.
It is only by gaining this information now that we will be able
to address the significant issues affecting the increasing
proportion of patients who survive long term after cancer
treatment.

Common abbreviations used in this forum

ACTH adrenocortocotropic hormone

ESCC epidural spinal cord compression

CBCT cone beam CT

IMRT  intensity modulated radiotherapy

IGRT  image guided radiotherapy

Linac linear accelerator

SBRT stereotactic body radiation therapy

SRS stereotactic radiosurgery

SRT stereotactic radiotherapy

TSH thyroid stimulating hormone

WBRT whole brain radiotherapy
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