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Better Screening and Early diagnosis for Cancer – Technology advances in 
collaboration with the STFC. 

 
By Dr Harriet Leyland & Dr Gugs Lushai, July 2016 

 
This is the first of a series of blogs that explores Life Sciences and Healthcare advances coming from 
the Science and Technology Facilities Council (STFC) and related Centres of Excellence. Our aim is to 
focus especially around the impact of STFC on Oncology related issues1. In the UK alone, over 
330,000 people are diagnosed with cancer each year2. This number is expected to rise to over 
425,000 by 2030. Cancer is a disease that touches so many lives, and tackling it remains a major 
healthcare challenge, in the UK and across the world. This Life Sciences Healthcare technology brief 
covers better screening and early diagnosis for cancer. 
 
1.0 Cancer diagnosis – the current status  
 
1.1  An overview of practices and needs 
To reduce cancer mortality and increase survival, it is vital to ensure cancer is diagnosed at an early 

stage, to avoid the disease spreading undetected. 

 

Screening plays an important role in the prevention and diagnosis of cancer. There are currently 

three cancer screening programmes operating in England: bowel, cervical and breast. The aim of 

bowel and cervical screening is to prevent cancer by detecting premalignant lesions, while the aim of 

the breast screening is to detect already-developed cancer. Between 1 April 2012 and 31 March 

2013, 19,339 breast cancers were detected by screening in the UK3. Screening programmes for other 

cancers may be introduced in the future. 

 

In England, late diagnosis is a major reason for poor survival rates. Currently, a large number of 

patients present when the cancer is in an advanced stage, and nearly a quarter of them are 

diagnosed via emergency routes. If the disease could be diagnosed and treated at an earlier stage, 

the chances of survival would increase significantly. In fact, if the number of cancers diagnosed at an 

earlier stage (stages I or II) could be increased by 1%, around 1,200 more patients would be alive five 

years after diagnosis2. 

 

1.2 Diagnostic Imaging 

Over the last 10 years, the overall number of diagnostic imaging procedures (for all disease types) 

has gone up by 40%, representing an average growth of 3.4% per year4. The total number of imaging 
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examinations or tests carried out in the UK from 1st April 2013 to 31st March 2014 was 42.9 million4. 

These 42.9 million were attributed to the following categories: 

 23.1 million were X-Rays (radiographs) 

 10.0 million were ultrasound 

 5.2 million were computed tomography 

 2.7 million were magnetic resonance imaging 

 1.3 million were fluoroscopy and  

 0.6 million were radioisotope-based.  

 

These numbers are predicted to continue growing in the coming years, due to an expanding and 

ageing population. Currently, over 80% of clinical nuclear medicine procedures are based on 

Technetium-99m (Tc-99m). This is not expected to change in the near future. It is, however, difficult 

to predict whether the ability to produce Tc-99m will keep up with demand. The use of imaging 

procedures based on other radioisotopes and in particular positron emission tomography (PET) is 

also expanding. 

 
2.0 Advances for screening and diagnosing cancer in collaboration with STFC 
 
2.1 A step closer to earlier cancer diagnosis 
 
Research funded by the Engineering and Physical Sciences Research Council (EPSRC £3.2 million) led 
by the University of Liverpool and involving NHS trusts, will use a state-of the-art tissue culture 
centre at STFC’s ALICE accelerator to understand the effects of terahertz radiation on human cells. 
The aim is to significantly improve the diagnosis and treatment of three common forms of cancer: 
prostate, cervical and oesophageal. This project aims to develop a new generation of portable, 
accurate low-cost instruments for improved and earlier cancer diagnosis. Professor Erika Denton, 
National Clinical Director for Diagnostics and Imaging, NHS England, said: “This collaboration has the 
potential to bring significant improvements in patient care and is an excellent example of the kind of 
world leading, multidisciplinary research we excel in undertaking in the UK and especially at STFC.” 
 
2.2 Technology to detect cancer at the bedside 
Using Challenge Led Applied Systems Programme (CLASP) investment, researchers at the University 
of Leicester have adapted gamma-ray technology originally used for astronomy in order to improve 
the detection and treatment of cancer. In collaboration with researchers at the University of 
Nottingham, the Leicester scientists developed a hybrid gamma-optical camera and went on to 
form a spin-out company, Gamma Technologies Ltd. By analysing the pattern of uptake of a tracer 
abnormal tissue can be detected5. The portable, high-resolution camera extends the use of nuclear 
medicine procedures to the bedside and operating theatre; it also reduces the cost of detecting and 
treating cancer. The device is currently undergoing trials at Queen’s Medical Centre, Nottingham. 
 
2.3 ‘No needles’ breast cancer diagnosis technique on the horizon 
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A technique being developed at STFC’s Central Laser Facility for improving breast cancer diagnosis, 
could remove the need for needle biopsies. Two million mammograms are carried out annually in 
the UK. Suspect scans are recalled and can only be diagnosed through a needle biopsy, with around 
80% of biopsies being negative.  
 
A grant awarded by EPSRC to Exeter University and STFC in partnership with the Gloucestershire 
Hospitals NHS Foundation Trust will allow testing this technique on human breast tissue ex vivo and 
could lead to the biopsy being replaced by non-invasive screening with instantaneous results. This 
technique, which should be available within the next decade, could save the NHS £10-20 million per 
annum, avoid unnecessary anxiety for patients and in case of positive diagnosis, allow treatment to 
start earlier. 
 
 If you are interested in finding suitable R&D grants and collaborators at STFC please contact Dr 
Gugs Lushai, Project Director for Life Sciences, Medical technology and the Healthcare Industry 
Outreach (gugs@lifesciences-healthcare.com). Gugs supports this activity by working closely with 
the Science Technology Facilities Council. Find out more about other medical research activates at 
STFC by visiting www.lifesciences-healthcare.com and following the STFC banner link. 
 


