


Artificial Intelligence and Diagnostic Radiology 





AI is big business

Corporate Valuations by Sector



Beginning to make an Impact in Health







Machine Learning Needs Lots of Data

Deep learning requires around 1000 positive examples and 1000 

negative examples to learn – by contrast a human needs 3 examples



Neural Networks simulate 

the way neural impulses 

are sent to the brain from 

human eyes 

• Contrast

• Size

• Shape

• Boundary

• Texture

What we see What the computer sees 





The Rapid Development of Machine Learning



Machine Learning - Adversarial Training



Adversarial images from thisfacedoesnotexist.com



AI and Radiology

upstream downstream



AI and Radiology

upstream

Ø Patient positioning

Ø Patient movement prediction

Ø Error correction

Ø Image processing & reconstruction

Ø Modality optimisation & predictive 

maintenance



AI and Radiology

downstream

Ø Regression 

Ø Developmental Question – Bone Age / 

Brain Age

Ø Classification

Ø Tumour / No Tumour

Ø Improvement or regression

Ø Normal / abnormal

Ø Fracture

Ø Haemorrhage

Ø Segmentation

Ø Volume of Tumour

Ø Malignant / Benign

Ø Organ Segmentation & Analysis

Ø Predictive Analysis



AI and Radiology

Ø Intra Cranial Haemorrhage

Ø Identification

Ø Classification

Ø Triage & Prioritisation

Ø Review of EPR to appraise risk 

factors and develop treatment 

plan 

Example from MaxQ AI



AI and Radiology

Ø Chest X-Ray

Ø Pneumonia and  more than 13 

other common diseases

Ø Identification

Ø Classification

Ø Triage / Prioritisation

Ø AI Reading time <2 minutes 

compared with Radiologist 

Reading time >4hrs

Example from Stanford University MLG – CheXnet (112,120 learning set)

In the U.K. there are an estimated 330,000 X-rays at any given time that have been waiting 
more than 30 days for a report – Warwick University



AI and Radiology

Ø Breast Screening

Ø Upstream patient position 

Ø Downstream Identification

Ø Classification

Ø Density Adjustment

Ø Automated Quality Assessment

Example from Stanford University MLG – CheXnet (112,120 learning set)

According to the Royal College of Radiologists, two million breast screen’s are done each 
year in the UK, requiring a review by two radiologists.  Consistency can vary with visual 
reporting being subjective, not reliably reproducible and not standardised.

Example from Densitas



AI and Radiology

Ø Vertebral Compression Fracture

Ø Identification

Ø Classification

Ø Triage / Prioritisation

Example from Zebra Medical AI



AI and Radiology

Adversarial AI – Lower IV Contrast Media Dose

Gong E et al. J Magn Reson Imaging. Aug 2018



AI and Radiology

Adversarial AI – Reduce PET Radiation Dose

Chen KT et al. Radiology, 290, 2018



Challenges

• Peer reviewed papers – hard to come by

• Requirement for lots of data

• Rarer conditions harder to find training data

• Over-fitting – AI only learning the data set

• Potential for genetic or regional bias in the data

• GDPR

• Silo development - tailored for individual manufacturers or 

systems

• Common interface

• ICT infrastructure



Challenges

Finlayson SG, Kohane IS, Beam AL. Adversarial Attacks Against Medical Deep Learning Systems



Challenges

Radiology Example: Pneumothorax Detection

Finlayson SG, Kohane IS, Beam AL. Adversarial Attacks Against Medical Deep Learning Systems



Liability for decisions made about patient care almost exclusively 

rests with the healthcare practitioner.

AI models have large amounts of data, some of which are not 

perceptible to humans, will liability be shared between:

• The healthcare practitioner

• Hospital Management 

• The company which developed the AI tool.

Could the radiologist be made liable for NOT having used AI or 

going against its analysis?

Challenges – Liability and ethics





Positive Trend or Travesty?

• Within the next 2 to 5 years the majority of MRI, CT, X-Ray and 

Ultrasound will be segmented by AI in Acute Hospitals

• Optimise workflow and reduce demand on radiologists

• It will reduce the number of scans, improve prevention of disease and 

diagnosis, reduce radiation and harm, reduce clinical errors, improve 

patient outcomes and enable precision / tailored health

• Deep Learning Algorithms will identify anomalies humans cannot or 

have not previously recognised.

• Care pathways will be optimised with preventative screening and 

diagnosis happening more rapidly and in new locations

• Still many questions to answer



The Utopia – the digital twin



Machines will not replace humans in healthcare practice, but they 

will remove “machine tasks” from clinical workflow.

In Radiology AI will offer an army of highly trained radiologists 

with photographic memories and no need to eat or sleep. 

Ultimately: 

“Radiologists who use AI will replace those who don’t”




