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The importance of delivering value-based healthcare is being acknowledged across the 

world, regardless of the underpinning funding strategy. In the UK, the National Institute for 

Health and Care Excellence is recognised for spearheading the integration of health 

economics in to healthcare. The National Health Service spends a lower proportion of 

national income when compared to other developed countries such as France, Germany, 

Japan and, of course, the USA (1). The media is filled with reports of underfunding and 

under-resourcing across the NHS.  When it comes to new advanced radiotherapy 

technology, there is a dilemma; with new drugs, the health service pays for them once the 

evidence has been acquired, however, with technology, the hospital has to invest in the 

hardware prior to the evidence being obtained.  

How then can we make a case for potentially cost-intense MR-guided radiotherapy?  

This question is particularly important at a time of economic unpredictability where 

spending on new technology is likely to be open to heavy scrutiny.  

 

Aside from the philosophical argument about the wisdom of putting the brakes on progress 

for fear of over-reaching, there are two counter arguments; firstly, the financial impact of an 

innovation is unknown until it has been tested, data collected and analysed; secondly we, as 

physicians, have a primary responsibility to our patients, and to the wider population to 

continue to improve clinical outcomes, rather than be concerned with the current political 

whims of healthcare funding. The NHS spent £5.68 billion on cancer in 2012/2013 and 

despite radiotherapy being responsible for 40% of cancer cures (2) it accounts for only 5% of 

the NHS cancer spend. Radiotherapy is good value for money for the NHS, yet we constantly 

lose the PR war to the latest pharma innovation achieving incremental gains, often at high 

cost. 

 



A good example of technology leading to improved cost effective treatment is stereotactic 

body radiotherapy (SBRT). SBRT has allowed us to test fractionations that were hitherto 

thought too toxic to attempt e.g 54 Gy in 3 fractions to the lung. This would have be 

inconceivable using 3D conformal radiotherapy and only been possible due to investment in 

advanced radiotherapy planning and motion management. Though this makes SBRT 

expensive, cost-effectiveness data already suggests a possible financial benefit (3)(4). 

 
MR-guided radiotherapy is the latest technology holding promise for better patient 

outcomes. It is already being used internationally in some centres using the ViewRay or 

MRIdian systems (5) . The UK will “go-live” with MR-guided radiotherapy in 2018 on two 

sites, the Royal Marsden/Institute of Cancer research and The Christie/Manchester Cancer 

Research Centre. Both will use the Elekta Unity, a 1.5T Phillips MRI scanner integrated with 

an Elekta 7MV Linac (6). This collaboration involves both the global MR-Linac consortium (7) 

and the ART-NET collaboration across the UK (8). Not only is this important for the UK’s 

international standing, but it will strengthen these, and other, close partnerships within UK 

radiotherapy community.  

 

But what is the clinical driver to this expensive innovation? There are still too many cancers 

where we don't achieve adequate local control. With better image guidance and daily 

adaptation further dose escalation, beyond that achievable with current platforms, may be 

possible. For some cancers e.g. lung and pancreas this could improve local control and 

reduce subsequent metastatic failure. For instance, early reports from centres using 

ViewRay report results that show promise for patients with pancreatic cancer (9). In 

contrast, there are some cancers e.g. prostate and breast, where the local control rate 

already exceeds 90% for most cases. Here the objective is not about improvements in local 

control but about treatment minimisation, either by reducing side effects or by further 

hypofractionation.  

 

In prostate cancer there is now consensus that the  ratio of prostate cancer is <2 Gy (10). 

We know that 60 Gy in 20 fractions is comparable to 74 Gy in 37 or 78 Gy in 39 (11-13). The 

PACE trial is testing whether 5 fraction SBRT is equivalent to 62 Gy in 20 fractions, but 

already there is a body of Level II evidence suggesting effective outcomes in 5 fractions (14).  

 

If 5 fractions are effective, could a single fraction could be used to treat prostate cancer? 

Single fraction high dose rate brachytherapy as monotherapy appears safe and effective 

(15)(16), so can we do the same with linac-based radiotherapy? Now with MR-guided 

adaptive radiotherapy (i.e. plan designed, or amended immediately before treatment) this 

hypothesis can be investigated. A number of challenges will need to be overcome. MR-

guided adaptive radiotherapy will need fast adaptive re-planning, the ability to plan on MRI 

without CT electron density information, physician-less auto-contouring and fast dose 

delivery (17). 



 

If single fraction curative treatment is possible for prostate, then it may be possible in 

breast, lung and other cancers with a low  ratio or a high dependency on total treatment 

time for cure. The implications of this for radiotherapy departments, and the wider NHS, are 

startling. The implementation of the CHHiP 20 fraction regimen in the UK is estimated to 

save the NHS in excess of £20 million per year, albeit by reducing the ‘income’ of 

radiotherapy departments. If further hypofractionation and MR-guidance is to become 

commonplace, we need to find ways of reimbursing departments effectively. The NHS 

savings with single fraction SBRT would be even more stark, despite the higher machine and 

treatment delivery costs.  

 

But it may not stop there. Counter-intuitively, a rather strange twist to the argument would 

be in the developing world. It may seem odd to raise this in an article about expensive 

technology, likely out of reach of many developing countries (18)(19). It is to the shame of 

us all that 29 African nations have no radiotherapy services at all, and that the total number 

of radiotherapy machines across the entire continent is 277 (20). Clearly none of the 

academically interesting research mentioned above will impact on this appalling situation in 

the next 10 years, but for a population who may need to travel hundreds of miles for 

treatment, a short stay away from home is more socio-economically viable than a long stay 

and a machine delivering single fraction of curative radiotherapy can treat many more 

patients than one delivering over 30 fractions per treatment. 

 

For now, from our ivory towers, it remains about the spirit of human endeavor, about trying 

to cure more people, with less side effects, in less time. MR-guided radiotherapy in the UK is 

about to begin.  
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