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It is with much gratitude that this report is presented on the attendance of the 29th 
European Society for Therapeutic Radiology and Oncology (ESTRO) congress in 
Barcelona, Spain, from 12 -16 September 2010. Feedback on the congress will also be 
given at the University of the Free State, Department of Medical Physics in a formal 
presentation.  
 
 
The congress was organized at a world class level with more than 8000 attendees. 
Various parallel sessions were held and as an indication of the number of applications 
submitted to participate at the congress, it can be said that there was more than 1800 
posters presented at the meeting.  
 
The poster that I submitted was received well with some interesting discussions arising 
from it with others in the field. There are however very few researchers that are focussing 
with the kind of work that I have presented, but most importantly I had an in depth 
discussion on this work with the group from the LMU Hospital in Munich, Germany. From 
the discussions, it was possible to find a suitable way of expanding the biological 
optimization of brachytherapy for cervix cancer treatment even further and this is one of 
the projects which I am currently working on, that will receive the desired attention.  
 
 
It was evident from the presentation at the meeting that there are still major variations 
throughout the world in terms of radiotherapy dose prescription and reporting. The ICRU 
83 was recently published to attempt to stem the classification of all sorts of new treatment 
volumes and their associated nomenclature. Standardised dose reporting is required 
throughout the world to make comparisons of various treatment schedules and treatment 
plans possible. These guidelines do not advise treatment doses, but rather make 
treatment outcome more assessable by using standardized methods of reporting and 
prescribing treatment schedules. Further trends, with the advent of intensity modulated 
radiotherapy (IMRT) and volumetric intensity modulated arc therapy, seem to be in the 
general direction of reporting dose to volumes, rather than to reference points as is 
currently the case. But, this can only be practical if standardized methods are followed. At 
Universitas Hospital Annex (UHA), after many years of not prescribing and reporting the 
recommended ICRU way, it was recently decided that our methods should change to be in 
line with that of the ICRU. As we are in the process of implementing ways of using more 
advanced treatment techniques like IMRT, we will follow these new ICRU guidelines 

 



presented at the congress and what was published rigorously.  
 

 
Various papers presented have shown that there is a definite advantage of utilizing 4D 
(gated) treatment techniques, especially for lung cancer patients, and that some of these 
techniques could be implemented using simple methodological approaches in almost any 
treatment clinic. This is especially true when treating smaller lung tumours by making use 
of breath-hold techniques and coaching patients on how to breathe during imaging and 
treatment. The advantages of such methods are not limited to accurate doses to the 
tumour, but also reduction of surrounding normal tissue doses and the potential of 
escalating tumour dose. Reduced normal tissue doses and conformation of the radiation 
dose through these techniques reduce not only the acute effects of radiation, but also the 
late effects of radiation and makes the treatment more tolerable. The implementation of 
these techniques can certainly be investigated at UHA and could probably be done as part 
of a Masters Degree project for a Medical Physics student. Other treatment sites on which 
4D treatment techniques can be used are lung, breast and abdominal treatments.  
 
 
Organ motion during and in-between radiotherapy treatment fractions is still one of the 
factors that receives a lot of investigated to find methods of compensating for motion and 
the associated warped dose distribution (dose to shape changing volumes). The simplist 
way of showing these effects was done with prostate cancer. It was shown that dose 
escalation and conformity is significantly improved for the treatment of the gland when 
utilizing fiducial markers for tracking of prostate movement. At Universitas Annex Hospital 
we are already exploring the possibilities of using such a technique for prostate treatment 
and have learned much from what was presented at ESTRO. Such in depth tracking of 
organs and treatment planning considerations of what is actually seen on a per-patient 
basis, also allows reduction of tumour volumes, sparing of normal tissue dose and 
reducing late radiation toxicity of normal organs.  
 

 
At UHA a study is underway to look at the influence of patient setup correction protocols in 
radiotherapy. On this topic, there was an interesting presentation by one of the leading 
centres in the world regarding research on setup corrections, their applications and their 
influences. They have showed that the influence of setup errors, which are errors that are 
unintentionally contained in every patient’s treatment procedure, in degrading the planned 
dose distribution, can be significantly reduced by making use of these protocols. They 
have shown that patients with lung tumours tend to show trends of increasing error with 
treatment time. These problems can be addressed with setup correction protocols, but 
also by ensuring that adequate body support and immobilization devices are used which 
will reduce these errors as well. Other studies showed that when irradiating chest volumes, 
there is virtually no difference between irradiating with or without chest thermoplastic 
immobilization devices. Gated treatments also have no influence on these setup errors 
meaning that gated treatment can be done with confidence. The results showed in these 
sessions made it perfectly clear that when tumours show larger than 1cm motion during 
the actual treatment, 4D imaging and treatment are the preferred method of radiotherapy. 
For lung tumours, where shifts in their equilibrium positions take place, it is then also 
important to consider soft tissue fusion between original planning CTs and linac based CT 
images instead of just bony landmarks. A final very important remark observed from this 
rich session on image guided radiotherapy, is that when little or no corrections for setup 
errors are made, one should use very well defined margins based on the clinic specific 



knowledge of the population of patients being treated. It was also mentioned that 
translational errors are larger than rotational errors and thus carry larger weights 
contributing to the total error. However, the observation one group made that shape 
changes of tumours are also smaller than translational errors, is in contradiction at least to 
what is found at UHA on cervix tumours and this is one of the major reasons why cervix 
cancer has not received the desired attention of IMRT treatment.  
 
 
On the topic of Prostate radiotherapy, it was clear to see that Magnetic Resonance 
Imaging (MRI) of the prostate, utilizing methods of Dynamic Contrast Enhanced and 
Diffusion Weighted imaging, as well as MRI Spectroscopy, have several clinical 
advantages over normal planning CTs to aid in escalating doses to areas in the gland 
where tumour densities are higher and where larger doses are required. The role of these 
imaging modalities are becoming very important as recent data have shown that early 
stage prostate cancers treated radically and where corrections for tumour and setup 
variations where made, have shown recurrence of the disease after 37 months even if the 
mean dose to the gross target volume was 73 Gy. This is quite an alarming result and 
requires careful reconsideration on the importance of these types of imaging modalities in 
combination with radiotherapy and escalating doses to some areas of the target volume to 
prevent recurrence.  
 
 
Biological models and methods of calculating equivalent treatment dose when comparing 
different fractionation schedules was also an important topic. The main conclusion on 
these presentations was that it is critical to understand the factors that effect the equivalent 
dose calculations and how these calculations can be expanded, in a safe and reliable way, 
to equivalent uniform doses (EUD). In our clinic, this is very important as we are in the 
construction phase of setting up a cervix cancer treatment collaboration with the 
MAASTRO group in Maastricht, The Netherlands. The use of the EUD concept will allow 
us to evaluate dose metrics to compare our treatment technique with that of Maastricht, 
but also other published data and to evaluate our own patients in a very thorough way to 
develop predictive models for treatment. Another application for these dose parameters is 
our prostate patients as the dose fractionation regime used at UHA is different from what is 
commonly used elsewhere.  
 
 
It seems like cervix cancer treatment is still a procedure that should receive a large 
amount of attention. First of all, it was clear from the guest speakers at the congress that 
new vaccines for the HP virus are mostly used in developed countries. These vaccines 
pose an important potential in controlling the HPV associated disease, and some other 
conditions (like warts) that are opportunistically vaccinated as well. However, the vaccines 
available do not seem to be capable of handling all strains of the virus, and it seems like 
mutations specifically in Africa where the drugs are not freely available, are prevalent. The 
impression formed, based on what was presented, is that the guest speakers and experts 
in their field do not necessarily have accurate statistics on the number of cervix cases 
found annually in Africa, as well as the mortality rates associated with the disease. 
Unfortunately, and probably since there is no cancer registry in South Africa, there is very 
little effort to improve the already unacceptable levels of patient follow-up after treatment 
and documenting the data in a scientific way in our country. This resulted in virtually no 
changes in the treatment of the disease over the past two decades and a possible false 
impression of the effectiveness of our current treatment protocols. It is clear that as the 



number of affected patients increase, the survival rates will stay reasonably constant, 
without much improvement. The role of brachytherapy might also not be fully grasped in 
South Africa, and concerns arise about the late effects patients present with after being 
treated without brachytherapy, or with a small brachytherapy dose contribution.  
 
 
Looking at all these factors, it seems like the majority of SA and African populations will 
have to get around without vaccines for the next decade or longer, which might lead to 
further mutations of the virus. As follow-up and recording of treatment outcome over a long 
period is currently very sketchy, there will probably not be a reasonable change in 
treatment techniques in these countries, to the detriment of the patients (or at least a 
constant survival vs failure rate). However, there seems to be, as least as was shown by 
some developed countries, an incentive in terms of tumour control and reduced late 
toxicity, an advantage in IMRT treatment and maybe even in combination with 
brachytherapy, which will be investigated in Bloemfontein at UHA.   
 

 
Some very informative presentations on prostate treatment with HDR brachytherapy was 
also given. For patients with prostate cancer that fall in the clinical range where this 
method is effective, the procedure is relatively simple and very accurate. The procedure is 
slightly different from the permanent I125 seed implantations and requires one to two 
fractions of treatment. The major drawback in terms of requirements for this technique at 
UHA is that the implantation of the applicator needles has to be performed under general 
anaesthesia in a theatre, whereafter the patient must be moved to the treatment room.  
Although basically all the equipment for such treatment is available at UHA, the current 
treatment room must be converted into a semi theatre equivalent room when prostate 
implantations are required. The CT unit for localization is already available in the room and 
only an ultra-sound unit is required for the implantation.  
 

 
Up to now there has been little attempt in South Africa to follow international guidelines of 
volumetric prescription and reporting in brachytherapy. The Gynaecological (GYN) GEC 
ESTRO Working Group have made some Recommendations on concepts and terms in 3D 
image-based treatment planning in cervix cancer brachytherapy, 3D dose volume 
parameters and aspects of 3D image based anatomy, radiation physics and radiobiology. 
They suggest strongly that volumes should be very well defined and contoured in a 
standard and reproducible way. Quality assurance programs in brachytherapy should also 
be done on a very high level. When considering the contributions of all sorts of 
inaccuracies, like source calibration, heterogeneity corrections in treatment planning 
systems, inaccuracies in afterloader performance and imaging inaccuracies, patient dose 
inaccuracies can be of the order of 30% which would be totally unacceptable in a clinical 
setup. The importance of whole system quality assurance was reiterated and various 
interesting and useful tests for this purpose were presented. It was thus clear that the aim 
at UHA should be to conform to these volumetric guidelines and implement further tests as 
part of the quality assurance program. 
 
 
There were numerous presentations on image guided radiotherapy (IGRT). The main 
focus was on using kilo voltage cone-beam computed tomography (kVCBCT) acquisitions 
of the patient in the treatment position with linear accelerators that have this capability. 
This improves the accuracy of treatment as a 3D verification of the patient and tumour 



position is done and if required, the patient can be shifted into position before treatment 
starts. The technique also allows for adaptive radiotherapy to be done on recent (in 
treatment room) CT data, but also tracking and compensation for organ movement and 
adaptation of treatment techniques according to patient related changes during the course 
of treatment, and to verify gated treatment techniques. This method can be expanded to 
stereotactic radiosurgery and stereotactic radiotherapy to bypass the use of immobilization 
frames for fixing a patient’s head in the treatment position.  
 

 
However, kilo voltage cone-beam computed tomography (kVCBCT) images on linear 
accelerators contain a large scatter contribution that degrades the image quality and 
places a limit on replanning, allowing these images mostly to be used for treatment setup 
corrections. Some attempts of improving image quality are to image using an megavoltage 
(MV) beam, but with a low atomic number target to improve contrast to ratios. 
Unfortunately MV imaging has associated poor soft tissue contrast and high imaging 
noise. But if the flattening filter is removed during imaging, the increase in low energy 
components may increase image quality. This type of imaging will reduce patient dose 
associated with MV imaging on linear accelerators that have such a capability.  
 

 
Important observations were also demonstrated particularly relating to PET-CT for 
radiotherapy treatment planning. The importance of background corrections for PET 
imaging and scatter and attenuation corrections were discussed. These aspects influence 
image characteristics reasonably and cannot be ignored. It is also recommended that PET 
scans should be calibrated to the physical quantity of the tracer used for imaging (in Ci or 
Bq) for improved image analysis. There should also be differentiation made between 
phosphorilated FDG and un-phosphorilated FDG because the tracer found in the blood 
has not necessarily been taken up in the tumour. Such differentiation leads to improved 
analysis and identification of regions where the clonogen densities are higher and allows 
for accurate dose painting techniques or simply volumes inside the tumour where boost 
doses would be of importance.  
 
 
Other important factors that influence the data used for treatment planning in radiotherapy 
is that there are differences in the image data when comparing diagnostic PET-CT with 
radiotherapy applied PET-CT. Radiotherapy images must be obtained with longer 
scanning times and patient scan setup must be done accurately. Nuclear Medicine and 
Diagnostic Radiology personnel are not trained for this and do not obtain images at the 
accuracy levels required for radiotherapy. The requirement would thus be to involve 
radiotherapy personal in the scanning process.  
 

 
One interesting aspect that is currently being investigated at UHA is the use of re-planning 
of cervix patients after a predetermined number of treatment fractions. Such a process 
would aim at adapting the treatment plan and process so that changes in tumour volumes 
could be compensated for, for more conformal treatment. The number of fractions before 
the plan is adapted depends on the type of tumour and is determined by investigating 
changes in the tumour shape over the treatment course. This aspect will probably receive 
a lot of attention in the future as the search for more conformal and toxicity reducing 
techniques are explored.  
 



A very interesting and informative lecture was given on the physics of rotational therapy. It 
was shown that in most cases of intensity modulated radiotherapy, a department that does 
not necessarily have the resources to do modulated arc therapy, could achieve arc therapy 
results by making use of only 6-9 beam angles for prostate and other pelvic tumours. For 
head and neck tumours the minimum would rather be in the range of 9 beams to 13 
beams. Saturation in the coverage of the target and rotational therapy would not 
necessarily pose more advantages than IMRT at this level. More beam angles would only 
reduce hot or cold spots. This means that although arc therapy speeds up treatment time 
tremendously, it does not pose any dosimetric advantages to the patient.  
 
 
Finally I would like to express my sincere gratitude towards CANSA and the personnel at 
CANSA again for their efforts in making this travel grant available to me and the 
opportunity to have attended the congress. I hope that our department can maintain this 
good relationship with CANSA and hopefully repeat this event in future. I believe that 
cancer patients in our clinic can only benefit from what was learned and discussed at the 
meeting, and I believe that CANSA as an organization will be very pleased with this.  
 
 
 
Yours faithfully 
 
Willie Shaw 
 


