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Implementing the NHS long-term plan call for written submissions: RCR 
response 

The Royal College of Radiologists works with its members to improve the standard of practice 
across the fields of radiology and oncology. The NHS Long Term Plan (LTP) will rely heavily on both 
specialties, particularly for the implementation of ambitious targets such as the commitment to 
diagnose 75% of cancers and stage 1 or 2 by 2028. The rollout of rapid diagnostic centres (RDCs), 
the 28-day diagnosis standard for cancer, the expansion of mechanical thrombectomy services, the 
extension of lung screening and the introduction of diagnostic imaging networks will all also have 
significant implications for our specialties. If the LTP is to be successfully implemented, sufficient 
funding for our specialties and the equipment necessary for them to be carried out effectively are 
essential. 

 

Training and education  

Cancer is a priority of the LTP. Initiatives for early diagnosis and more effective treatment, as well as 
several of the commitments already noted above, will be difficult to implement unless the supporting 
workforce is in place - namely diagnostic radiologists, interventional radiologists and clinical 
oncologists. Consequently, measures to ensure that there is an appropriately sized workforce in 
these specialities must be implemented as a matter of urgency. Shortages are already affecting 
patient care; the number of interventional radiologists available to treat patients with cancer, those 
requiring mechanical thrombectomy or those suffering from other acute conditions is currently 
inadequate to deliver a timely, lifesaving and cost-effective service.  

Demand for radiology services in on the rise. There has been rapid growth in complex imaging over 
the past five years: the volumes of CT and MRI scans increased by an average of 10% (over half a 
million imaging studies) per year in England between 2013 and 2018.1 This growth has resulted in a 
dramatic increase in the diagnostic radiologist workload, as complex imaging takes much longer to 
interpret and report. Demand for diagnostic imaging and cancer treatment will also increase as the 
population grows, driven in particular by an aging population with multi-morbidity.2 Similarly, focus 
on earlier cancer diagnosis, combined with this growing, aging population, will only exacerbate 
demand and increase waiting time pressures for cancer services, and hence intensify the need for 
an adequate oncology workforce. 

According to data from the RCR’s 2018 Clinical Radiology UK Workforce census2, in England: 

 There is currently an estimated shortfall of 1,769 consultant clinical radiologists – 37% of the 
workforce.  

 In 2018, only 2% of trusts were able to meet their reporting requirements within consultant 
clinical radiologists’ contracted hours in 2018.  

 Vacancy rates in England are currently 9% for radiologists and 10% for diagnostic 
radiographers.3 
 

There are also shortages in the clinical oncology workforce. The RCR’s 2018 Clinical Oncology 
Workforce Census4 found that in England: 

 8% of consultant clinical oncologist posts are vacant 
 The WTE workforce has grown by 5% on average per annum in the past five years, but this 

is expected to decline over the next few years 
 19% of consultants are expected to retire within the next five years.   
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These statistics clearly demonstrate that both clinical radiology and clinical oncology services have 
insufficient capacity to meet current demand. As such, funding for training places is paramount. 
These extra trainees in clinical oncology and radiology training places would have the potential to:  

 Support rapid diagnosis - early referral for imaging reduces time to diagnosis  
 Prevent hospital admissions by providing diagnoses as outpatients or in emergency 

departments 
 Reduce hospital stays by enabling rapid diagnosis and more image-guided intervention. 

Image-guided intervention would typically be at a lower cost and reduced length of stay than 
traditional surgery  

 Support the proposed additional screening programmes, which have potential to downstage 
cancers that then may be treated via interventional oncology/clinical oncology  

 Support the proposed mechanical thrombectomy targets and improve patient outcomes: 
appropriately staffed interventional neuroradiology provision can treat thrombotic stroke with 
mechanical thrombectomy with potential for full recovery vs lifetime costs of rehabilitation 
and support  

 Halt or decrease the spiralling costs of insourcing and outsourcing in radiology.   

Funding required 

According to currently unpublished RCR data, to optimise the workforce and fully address the 
impacts caused by the clinical radiology workforce shortfall, over 100 additional radiology trainees 
are needed each year for five years. However, limitations in training capacity means that we suggest 
an initial increase of 60 additional trainees recruited per year for the next two years, rising to 100 
additional trainees per year between 2021-2023. The typical cost of a radiology trainee has been 
calculated as £74,009 per annum. As such, the cost of implementing this increase in training 
numbers for the next five years is as follows:  
 

Year 2019 2020 2021 2022 2023 

Cost of additional trainees  
(£m / year) 

£4.4 £8.9 £17.0 £25.2 £33.3 

 
Guidance issued by the RCR and the British Society of Interventional Radiology states that services 
consisting of six or more interventional radiologists will usually be able to provide a robust 24/7 
interventional radiology service which is compliant with the European Working Time Directive.5 
However, trusts are currently falling far below this standard. As a result, ensuring patient care will 
necessitate additional ring-fenced funding for interventional radiology as a subspecialty. 

  
There are also shortages in the clinical oncology workforce - the RCR Clinical Oncology Workforce 
Census 2018 found that England has a shortfall of 150 consultant clinical oncologists.4 To address 
this shortfall and meet rising demand for cancer treatment, we recommend an initial increase of 25 
additional trainees recruited per year for the next two years, rising to 50 additional trainees per year 
between 2021-2023. Using the same figure as above - £74,009 per trainee per annum – the 
necessary funding for this is: 
 

Year 2019 2020 2021 2022 2023 

Cost of additional trainees  
(£m / year) 

£1.9 £3.7 £7.4 £11.1 £14.8 
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Capital Expenditure  

Equipment 

The UK lags behind many other countries in the Organisation for Economic Co-operation and 
Development (OECD) in terms of MRI and CT scanners per capita.6 Yet, the number of patients 
referred for diagnostic tests has risen by over 25% over the last five years.7 If the UK wants is keep 
pace with other OECDs and ensure optimum care for patients, then investment in equipment is 
paramount.   

The main equipment required includes diagnostic equipment - MR, CT, PET-CT and ultrasound 
scanners - and equipment for treatment - radiotherapy delivery machines, called LINACs, and CT 
and ultrasound to support planning. The RCR recommends replacing old equipment every 7-8 years 
for MR, CT, PET-CT and SPECT-CT scanners. This is the lifespan allowed in Private Finance 
Initiative (PFI) trusts, after which time breakdowns, repairs and lost scanning time render the 
machines non-viable. Ultrasound machines should be replaced every 5 years, and we should 
increase the number of these machines to keep pace with the current rate of rise in demand for 
imaging studies.8 Failure to comply with these recommendations may be both be costly for the NHS 
and result in poorer patient outcomes as clinicians are forced to continue using outdated equipment.  

Funding required 

There is a need for significant investment in equipment for both radiotherapy and diagnostic 
imaging. Our response to ‘Cancer in the Long Term Plan for the NHS: call for evidence’8 outlined our 
calculations regarding the funding needed for a programme of equipment replacement. This is 
reiterated below.  

Looking at capital expenditure for a rolling radiotherapy equipment replacement programme alone, 
including CT planning machines, would cost approximately £159m per annum.   

The breakdown as follows:  

LINAC  

 Replacing a LINAC costs approximately £2.8m (including software).  
 There are approximately 340 LINACs in England, including some private providers who are 

treating NHS patients due to capacity issues.  
 LINACs need replacing every seven years,  
 2.8 x 340/7=£136m  

 
CT planning machines and software  

 There is an average of two CT planning machines per centre (52).  
 These need to be replaced every five years. The cost of a CT scanner is £864,000.  
 Radiotherapy planning software is required for each treatment course. A rolling replacement 

cost of upgrades, including planning licences, would be approximately £0.5m per annum.  
 (52 x 2) ÷ (5 x 864,000) = 17,971,200 + 0.5 = £22,971,200 (£23m) 

 

Brachytherapy is a subset of radiotherapy. It requires the concurrent use of ultrasound to guide 
placement of the applicators inserted into the anaesthetised patient. There are around 50 
brachytherapy machines in England.  

 Both sets of equipment (US and brachytherapy) need to be replaced every 10 years.  
 This cost is £1.75m per annum (i.e. 5x [cost of brachytherapy machine £300K + cost of 

ultrasound machine £50K]).  
 

To ensure that imaging equipment meets the demands of the push for early diagnosis, the 10-year 
projection cost for a large trust in England (based on Imperial College Healthcare NHS Trust figures 
and using current average machine costs including 20% VAT) is as follows:  

 14 new MR scanners @ £1,020,000 each, for a 10% demand increase = £14.3m  
 6 new CT scanners @ £864,000 each, for an 8% demand increase = £5.2m  
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 1 new PET-CT scanner @ £1.9m, for a 9% demand increase (likely to be an under-estimate 
since cancer (and other) imaging is becoming more functional requiring more PET scanning)  

 1 new SPECT-CT @ £0.8, for a 7% demand increase (including early dementia/cognitive 
impairment scanning)  

 6 new ultrasound machines @ £102,000, for a 3% demand increase = £0.6  
 

Total diagnostic scanning equipment cost for one large trust for 10 years = £23m (excluding 
fluoroscopy equipment, mammography machines, digital plain radiography machines and PACS 
workstation costs). Given that this is based on a larger trust, and is using simplified multiplications, 
for the 198 trusts in England, total scanning equipment cost will be no more than £4,554m.  

Further capital expenditure is required for reporting workstations; Picture Archiving and 
Communication Systems (PACS) workstations are already at a shortage, resulting in radiologists 
sometimes being unable to find space for reporting. Extra radiology trainees will exacerbate this 
shortage. An extra 2000 PACS workstations are an essential investment. This number of PACS 
workstations, with integrated speech recognition software and hardware, + VAT, would cost 
approximately £20m, and replacement should be on a 5-year cycle.  

 

IT 

A networked model, as envisaged in the LTP, is reliant upon an efficient and effective IT 
infrastructure. This currently does not exist in the NHS. Full IT interconnectivity across primary, 
community and secondary care needs to underpin all hardware and software integration. This will 
foster the flow of patient data for continuity of care and encourage better communication among 
different providers.  

Specifically, intra-operable IT systems are key to the delivery of effective diagnostic imaging 
networks, which were featured in the LTP. These networks could help to meet rising patient 
demand, reduce regional variation in the delivery of imaging reporting, support delivery of expert 
second opinions and better enable early diagnosis. However, these benefits will only be realised if 
there is increased, centralised investment in IT, as well as sufficient staffing.  
 
Furthermore, at present there are not enough radiologists in the system to deliver these services. 
We stress, as already noted above, that workforce shortages must be addressed as the number one 
priority. We recommend that there are appropriate staffing and equipment levels across the country 
in order to provide rapid access to imaging, rapid report/intervention turnaround, and radiotherapy 
services. To support this, we need fully funded networks that provide support for specialty areas 
such as paediatrics, cardiac, radionuclide radiology, IR and interventional neuroradiology, as well as 
for radiology out of hours cover and reporting backlogs. 
 
We would urge that NHS England continue involving the RCR as a stakeholder in radiotherapy 
service provision, working towards equity of access to advanced radiotherapy techniques across 
England, and underpinned by fully networked IT solutions. The radiotherapy network structure, as 
envisaged in the NHS England service reorganisation, could support integration of service delivery 
and more efficient working only if adequate workforce and IT infrastructure were fully in place. These 
networks would provide a platform for rapid, supported and safe roll out of new radiotherapy 
technologies, and ensure equity of access to advanced radiotherapy technology, thus improving 
patient outcomes.  
 
Funding required 
Variation in IT systems and their costs mean that identifying the level of funding necessary to 
improve IT systems across the NHS is hugely challenging. The RCR is looking into ways to gather 
these figures.  

Radiotherapy networks specifically will require the ability to link planning and treatment data across 
all commercial systems, for remote delivery of centrally planned courses of radiotherapy. This is 
essential to realise the benefit of increased use of technologies to deliver cancer cures. Costing this 
is very difficult, but is unlikely to be less than £50m.  
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Other areas for consideration 

The following are areas that, although they do not  fall within capital expenditure or training and 
education, we believe also require sufficient funding and consideration if the LTP is to be effectively 
implemented.  

Artificial intelligence 

Investment in machine learning algorithms is necessary to augment radiologists’ capacity to quickly 
and accurately diagnose disease and injury. 
A myriad of proposed applications for AI exist across radiology and oncology. To meet the priorities 
in the LTP, the clinical areas and emerging techniques recommended for prioritisation are:  

 Demographic screening for lung cancer: AI to identify high risk populations and to identify 
which nodules require follow up, biopsy or ablation using interventional oncology techniques  

 Breast screening: using genomics to support stratification of high, moderate and population 
risk screening; AI support for breast screening reporting; Image guided biopsies & vacuum 
excision reduce the requirement for open surgical biopsy/treatment for indeterminate lesions  

 Bowel cancer screening: AI support for radiologists reporting CT colonography, with 
genomics incorporated to stratify risk and chance of recurrence 

 Rolling out multi-parametric MRI for prostate cancer screening with same day biopsy, 
discharge or follow up. This could allow patients to be rapidly reassured and discharged or 
receive targeted biopsy, decreasing the morbidity of the test and increasing its accuracy.  

This will require significant investment to achieve, as well as changes to commissioning and 
regulatory systems. Commissioning systems should allow easy implementation of artificial 
intelligence and machine learning, to augment cutting edge radiotherapy techniques and radiology 
reporting capabilities (e.g. recognising ‘normal’ plain radiographs and thereby prioritise the reporting 
worklists to put suspected ‘normal’ studies at the end; optimising image acquisition to reduce 
scanning times and dose; contouring in radiotherapy; booking follow up appointments especially 
after screening). In addition, flexible and robust regulation for new technology adoption must be in 
place as a matter of urgency to allow machine learning and planning / treatment decision algorithms 
rapidly to gain clinical utility to augment and enhance performance of the clinical workforce.  

Overseas recruitment 

A shorter term solution to workforce shortages should involve encouraging and incentivising 
overseas recruitment to both radiology and clinical oncology workforces. This could include 
investment in initiatives such as the Global Fellows Programme,9 which aims to provide a route for 
independently competent radiologists to work in the NHS on an 'Earn, Learn, Return' basis for a 
period of three years, where they can benefit from developing a specialist radiological interest whilst 
delivering service work. This should help to increase capacity within struggling services. 

Cancer Alliances 

For cancer services, we recommend fully-funded and networked Cancer Alliances, which are fully 
integrated with all other health care providers. The current situation where STPs, Cancer Alliances 
and Vanguards are not coterminous in terms of population or commissioning encourages a 
piecemeal approach to complex services covering many financial boundaries. The likelihood of 
complex cancer services falling through the commissioning “cracks” is facilitated by this approach. 
Full integration between commissioning groups over large populations should be an essential 
requirement for those shaping delivery of complex services. We fully support the adoption of the 
skills mix principles set out in the Cancer Research UK document Full Team Ahead, recognising that 
achieving this is reliant upon a sustainable workforce pipeline in all specialties.  

i-Refer 

Funding i-Refer subscriptions (which facilitate appropriate imaging referrals, including guidance on 
the use of best practice in evidence-based imaging) and Clinical Decision Support System for every 
hospital and GP practice would enable appropriate referral and thereby foster efficiency and reduce 
waste in imaging services. 
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Payment by Results 

A review of the Payment by Results system is also urgently needed to allow the most appropriate 
treatment to be given to a patient, determined solely by medical circumstance, and not by which 
treatment attracts a higher tariff for the trust. A review of the tariff system will also encourage 
integration among departments as competition for funding will be removed.  
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