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Medical Imaging
What is it ?

Diagnosis, surveillance, screening, treatment

Why important ?

Risks of over-scanning vs under-scanning

Impact  of COVID-19 pandemic?
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Medical Imaging improves healthcare
Radiology is in the diagnostic pathway in almost every specialty.
Rapid access to imaging is key

Making diagnoses - who needs what?
e.g. Trauma, Stroke imaging 

Early diagnosis
e.g. Cancer pathways

Monitoring & surveillance 
e.g. Pregnancy scanning



What is medical imaging?

High Tech Scanner

Radiographer, Technologist
Sonographer

Radiologist

+ Admin team
+ Physics support
+ IT & PACS support
+ Assistant Practitioners



Redevelopment Linkoping University Hospital, Sweden
Philips Healthcare 
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How big is the problem ?
NHS carries our 43 million radiological procedures per year NHS 
120,000 radiological procedures in England per DAY
Increasing by 1.3 million per year 

2012 – 2019 
Demand for CT doubled from 250,000 to 500,000 / month
Demand for MRI rose from 170,000 to 320,000 / month
Demand now outstrips capacity 

GIRFT – RCR 
https://www.gettingitrightfirsttime.co.uk/radiology-report/



How big is the problem ?
NHS carries our 43 million radiological procedures per year NHS 
120,000 radiological procedures in England per DAY
Increasing by 1.3 million per year 

2012 – 2019 
Demand for CT doubled from 250,000 to 500,000 / month
Demand for MRI rose from 170,000 to 320,000 / month
Demand now outstrips capacity 

GIRFT – RCR 
https://www.gettingitrightfirsttime.co.uk/radiology-report/



Medical Imaging



Medical Imaging
1. Diagnostic imaging

2. Imaging as part of treatment – biopsy, therapy

3. Follow up imaging / monitoring

4. Screening

5. Incidental findings



Medical Imaging
1. Diagnostic imaging

2. Imaging as part of treatment – biopsy, therapy

3. Follow up imaging / monitoring

4. Screening

5. Incidental findings



Medical Imaging
Appendicitis
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Medical Imaging
Why do we need imaging ? What about the “good old days” ?

Scan is better than unnecessary operation
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GIRFT – RCR 
Getting it Right First Time



GIRFT – RCR 
Getting it Right First Time in Radiology

National standardization
Facilities, infrastructure, IT support
Cancer pathways
RCR iRefer clinical decision support tool

Right person, right scan, right time
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Scan is part of the operation !
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Medical Imaging as part of treatment

HIFU: High Intensity Focused Ultrasound
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Follow up imaging
Surveillance – illness treated but might recur

e.g. cancer, multiple sclerosis

Monitoring – what happens to a known diagnosis
e.g. small possible cancer

High risk population (screening)
e.g. cystic fibrosis



Monitoring - post op

Scan to confirm surgical success



Surveillance / follow up imaging

Scan to assess progression
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Screening
Investigating Asymptomatic people for potential disease



Screening
Investigating Asymptomatic people for potential disease

Scan to find “hidden” important disease



Screening
Investigating Asymptomatic people for potential disease

Breast cancer screening
Cervical cancer screening save 10,000 lives / year
Bowel cancer screening

Benefits for individual patient vs population risk

Should we do more, or less ?





Screening – can it do harm?
Anxiety of further tests

Overdiagnosis
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Screening
Lung cancer 
70% have advanced disease at diagnosis, 15% survive 5 years

NELSON trial, Netherlands
High risk, former or current smokers (16,000 people)
Offered CT screening at 2 yearly intervals (2005 – 2015) 

After 10 years
Screening group – 160 cancers, mainly early stage (20% reduction)
Control group – 210 cancers, mainly late stage



Screening
Lung cancer 
70% have advanced disease at diagnosis, 15% survive 5 years

NELSON trial, Netherlands
High risk, former or current smokers (16,000 people)
Offered CT screening at 2 yearly intervals (2005 – 2015) 

After 10 years: 
Screening group – 160 cancers, mainly early stage
Control group – 210 cancers, mainly late stage



Screening …

Mail online, Nov 2017
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Incidental findings
Helpful (serendipitous) or unhelpful 

Scan finds something unexpected
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Incidental findings – what do we do ?

35,000 CT chest scans - 27 breast lesions identified, 23 malignant (4 metastases)  
= 0.07%, i.e. 1 in 1300 Georgieva et al., 2021
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Adrenal “incidentalomas”
10% people have asymptomatic, inactive adrenal adenomas

(autopsy data 1945 – 1985)

Rarely malignant (1 / million people)

Scan – identify – biopsy ? 
Measure hormones ?
Follow up (imaging) ?
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Afraid of doing the wrong thing
Wrong diagnosis
Missed diagnosis
Late diagnosis
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Unnecessary scan better than an unnecessary lawsuit ?



Medical Imaging
Essential ?
Or just “Nice to have”?

Path of least resistance?

Depends on availability !

Scan “just in case”
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Lots of people need imaging

Insufficient resources to meet demand

Can we test the system ?



COVID-19 



Elective imaging stopped overnight
Emergency – either emergency surgery

- or COVID-19 related

+ social distancing
+ infection control
+ deep cleaning
+ imaging staff redeployed

COVID-19 
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Who didn’t get scanned during COVID ?

“Pandemic effect on patients WITHOUT Covid”
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Main issues
Who didn’t get scanned during COVID ?

“Pandemic effect on patients WITHOUT Covid”

Reduced screening for cancers
65% reduction in new breast cancer diagnoses

Postponed surgery
reduced heart operations e.g. bypass, valve replacements
reduced bowel cancer operations



Effect? 

330 hip replacements per DAY in NHS
58,000 people waited 25 additional weeks for hip replacement (Jan 21)





May 2019 – May 2021
27% reduction in outpatient weekday activity
40% reduction during Tier 4 lockdown 

67 800 patients per year = normal
49 250 patients in year after COVID
18 000 “missed” outpatient visits

COVID-19 impact at GOSH



Assuming 10% increased in working activity
720 weekdays (2.5 years) to “catch up” on all this activity

How do we recover this activity ? 
Do we need to ?

COVID-19 impact at GOSH



NHS waiting lists 
April 2012 2.5 million waiting for routine hospital treatment
Feb 2020 4.6 million
Sept 2022 6.7 million

April 2012 0.6 million patients waiting for MRI or CT scans
Feb 2020 1 million
Sept 2022 1.6 million
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Quandary
Lots of people need imaging
Backlog due to chronic shortage + COVID
Insufficient resources to meet demand

Solutions - more trained staff / machines
- imaging hub, improved access
- home imaging ?!
- artificial intelligence
- investment ?



Dotplot
Imperial College / RCA



“It is just completely obvious that within 5 years, 
Deep learning will do better than radiologists”

AI pioneer Geoffrey Hinton, 2016

Stop training Radiologists
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Are we too reliant on Medical Imaging?

Balance risk of over- vs under-scanning

Limited resource in ailing population 

No quick fix

Aim for the right test, right person, right time



Are we too reliant on Medical Imaging?

Who does not need to be in the queue?
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