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BY VIVIENNE RAPER

Fierce debate continues over  
artificial intelligence’s future  
impact on radiology
Whether artificial intelligence (AI) will replace radiologists or make their jobs easier 
continues to be a source of intense discussion, but is the speed of technological 
development keeping pace with the hype surrounding AI, and what does the future hold? 
Today’s Special Focus session will examine the evidence.

In late 2016, Geoffrey Hinton was 
famously quoted as saying it was 
obvious ‘we should stop training 
radiologists’ because they’ll soon be 
replaced by AI. His words spurred 
fierce debate among radiologists 
and academics, which shows no 
sign of disappearing today. That’s 
according to Prof. Bram van Gin-
neken, a professor from the Depart-
ment of Radiology, Radboud Uni-
versity, the Netherlands, who will 
explain the basics of deep and 
machine learning in today’s session.

AI promises to automate simple, 
repetitive tasks. Some work, such as 
screening routine mammograms, 
won’t need radiologists, unless an 
abnormality is found – which hap-
pens in 1–2% of cases, noted Van 
Ginneken. Thirona, a company he 
co-founded in 2014, already has a 
product on the market that anal-
yses CT scans to check if patients 
are eligible for certain treatments 
for chronic obstructive pulmonary 
disease (COPD).

“We have hundreds of hospitals 
worldwide sending us CT scans,” he 
explained. “Our customers are pul-
monary physicians, and they used 
to ask a radiologist to look at certain 
things, but now they send the scans 
to an external company and the 
radiologist is out of the loop.”

Algorithms might help radiolo-
gists make predictions about the 
likely prognosis of a disease or the 
effect of a treatment by exploiting 
information beyond known mark-
ers, according to Dr. Georg Langs, 
an associate professor heading the 
Computational Imaging Research 
Lab at the Department of Biomed-
ical Imaging and Image-guided 
Therapy, Medical University of 
Vienna. The data generated by 
unsupervised learning might then 
be used to create hypotheses for 
medical research, or to enable the 
delivery of personalised medicine.

“The role of radiologists will 
change and I’ll speculate that they’ll 

become more of a comprehensive 
collector, integrator and interpreter 
of information – and not just imag-
ing information,” he told ECR Today. 
“AI is helpful because this role 
wouldn’t be possible without it.”

Another participant at today’s 
session is Prof. Polina Golland, the 
Henry Ellis Warren (1894) professor 
of electrical engineering and com-
puter science at the Massachusetts 
Institute of Technology in Cam-
bridge, U.S.

“Machine learning will free radi-
ologists from tedious work, so they 
can do more cerebral tasks,” she said. 
“You could ask the question ‘how 
would a PC change how people do 
accounting in business?’ Looking 
back, the answer is people stopped 
doing arithmetic by hand or on 
a calculator – everything is done 
automatically by a spreadsheet.”

Although specific tasks can be 
done with software, AI has not 
delivered on all its early promise, 
according to some observers.

“You can see Google Health, etc. 
struggling in medicine, whereas 
they’ve been successful in other 
fields,” says Dr. Bram Stieltjes, head 
of research at University Hospital 
Basel, Switzerland.

Some technologies, such as deep 
learning, haven’t made much pro-
gress after initial breakthroughs, 
says van Ginneken, and hospital 
IT departments are often slow to 
install the software that is avail-
able. He anticipates that in 5–10 
years, radiologists will be able to 
buy 10–30 software packages that, 
if he’s optimistic, will replace 10–15% 
of their most tedious tasks. The 
hype around AI is being driven by 
companies trying to secure money 
from investors, he argues.

“They promise fantastic things 
and make strong promises, but you 
can already see they’re not deliver-
ing,” van Ginneken said.

The relatively slow pace of devel-
opment can be attributed to the 

differences between general image 
recognition and medical imaging. 
Langs pointed out that radiologists 
and machine learning researchers 
must work closely together to over-
come these problems and create 
truly novel approaches.

“When an algorithm for general 
visual recognition is applied to med-
ical imaging as it is, it struggles to 
deliver clinically meaningful results 
since the dominant variability it 
faces is just natural variability – 
everyone’s liver and lung are differ-
ent – and most of the variability isn’t 
linked to disease,” he explained.

Another challenge is what Stieltjes 
describes as the ‘dirtiness’ of medical 
data. Data to feed into an algorithm 
may be of low quality compared to 
other non-medical fields, and are 
often mixed with free text that needs 
interpretation. This is an issue that 
hospitals and technological partners 
can face quite often.

The technology to develop algo-
rithms also faces challenges. In his 
talk, Stieltjes will discuss his two-
year study to develop an algorithm 
to classify tumours. The study 
annotated 4,000 lesions for super-
vised learning, where an algorithm 
is trained using images where the 
lesion is manually labelled.

“I think this is one of the largest 
studies ever done, but it’s – by far – 
not good enough to do the job, basi-
cally,” he commented.

Even with 4,000 labelled images, 
the group’s dataset wasn’t big 
enough to train the algorithm. Mean-
while, unsupervised learning, where 
the algorithm learns about tumours 
from random images, wasn’t good 
enough to carry out tasks as com-
plex as staging tumours.

To increase the images available to 
train an algorithm, Stieltjes and his 
colleagues are currently working to 
include annotation for AI as part of 
the radiological workflow. Another 
take-home message from his talk 
will be that projects to develop 

supervised learning algorithms 
need to use images from multiple 
sites. Langs, on the other hand, will 
discuss weakly supervised learning, 
which has more images available to 
train an algorithm because it uses 
imaging data and linked informa-
tion generated during clinical rou-
tines to train AI software.

Given these challenges for AI, van 
Ginneken expects radiology to sur-
vive at least another 50 years. Long-
term predictions, however, are 
always hard to make, he said. The 
invention of deep learning was a 
surprise in his field, and nobody can 
ever be sure when the next unex-
pected breakthrough might be.

Shown here is an ‘image feature’ assay that identifies clusters in large-
scale medical imaging data of the lung. The clusters carry very specific 
clinical properties, suggesting that large-scale data can be mined for 
disease phenotypes and corresponding markers. It is an illustration of how 
machine learning can be used to discover new patterns and make them 
useful for diagnosis and prognosis. (Provided by Johannes Hofmanninger, 
Computational Imaging Research Lab, Medical University of Vienna)

Examples of medical image analysis results that support interventions and enable clinical research.  
(Provided by Dr. Polina Golland and colleagues)
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Special Focus Session

Thursday, February 28, 16:00–17:30, Room B
SF 8a Artificial intelligence (AI): our future cannot be 
predicted, but we have to be prepared

 » Chairpersons’ introduction
G. Langs; Vienna/AT

 » Basics of machine learning and deep learning
B. Van Ginneken; Nijmegen/NL

 » AI for lesion detection and characterisation
B. Stieltjes; Basle/CH

 » Machine learning in medical imaging going forward
P. Golland; Cambridge, MA/US

 » Which impact does AI have on medicine?
S.O. Schönberg; Mannheim/DE

 » Panel discussion: What is the future role of a radiologist in the 
diagnostic process?

The Artificial 
Intelligence 
Exhibition (AIX)

Making its grand debut at ECR 
2019, the AIX brings the hottest 
topic in radiology to the heart of 
the technical exhibition.

Meet the innovators applying 
machine learning, deep learning 
and big data to medical imaging, 
and take in illuminating sessions 
at the AIX Theatre. You can even 
start your own deep learning 
adventure thanks to self-paced 
training provided by Nvidia’s Deep 
Learning Institute in partnership 
with the ESR.

Whether you’re exploring AI for 
the first time, researching it, or just 
want to chat about the future over 
a free juice at Algorithms Bar, the 
AIX is a must visit at ECR 2019!

The AIX is located in the X1 hall.  
For more details, and the full 
AIX Theatre programme, visit

www.myESR.org/ai
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ACI is present and future of CME in 
radiology

ESOR increases commitment to 
radiological education

European Society of Thoracic Imaging 
(ESTI) on lung cancer screening: facing 
the challenge

BY STEFANIE BOLLDORF AND IRENE CHRISTOFFEL

A success story with new challenges: 
European Radiology, the ESR’s 
flagship journal, continues to grow
After his first full year in office, we asked Editor-in-Chief Prof. Yves Menu from Paris, 
France, about challenges and opportunities arising from the increasing submissions and 
success of European Radiology, the flagship of the ESR’s journal family.

ECR Today: You are about to 
conclude your first year in office, 
which has seen a significant 
increase in submissions. What do 
you think contributed to this rise 
and how did it influence your first 
year as Editor-in-Chief?

Yves Menu: Managing a scien-
tific journal is a matter of time, 
quantity, and quality. Everybody 
understands the difficult com-
promise between these words. I 
can confirm that in 2018 we have 
reached the highest number of 
submissions ever, with an increase 
of more than 30%.

There is no single explanation. It 
is true that scientific publication is 
an increasingly recognised metric 
for academic activity and recog-
nition. More teams are developing 
research and this probably broad-
ens the base of potential authors. I 
am certain that most journals that 
are referenced with a high impact 
factor have observed the same 
phenomenon.

Having said that, European 
Radiology is not only witnessing 
this phenomenon, but is probably 
among the leading titles in terms 
of the increase in submission num-
bers. I would like to think that the 
improved management of manu-
scripts created a favourable atmos-
phere – we were able to bring down 
the time to decision to 25 days on 
average, which compares very well 
with other journals. Of course, this 
is a mean delay and not all man-
uscripts receive a decision within 
this period, as some require more 
attention, need additional expert 
opinion or create a debate. This is 
for time and quantity.

In terms of quality, authors not 
only expect a quick answer, they 
also need it to be detailed and rele-
vant, because it speeds up the revi-
sion. We have tried hard to increase 
the content of our answers.

Even a decision of ‘reject’ rarely 
comes without detailed expla-
nation. Unfortunately, most of 

the manuscripts we receive will 
be rejected. Fortunately, many 
contain useful science and will 
be published elsewhere. It is my 
pleasure to think that the review-
ing process by European Radiology 
greatly helps these manuscripts 
to improve, and to become accept-
able submissions for different 
journals. We, like other journals, 
certainly have a role in the overall 
improvement of scientific publica-
tion in imaging, beyond the pages 
of European Radiology.

The role of the reviewers is 
instrumental and I would like 
to tell them how much I am 
impressed with the quality of 
most reviews. Of course, some 
comments are controversial, as 
some reviewers fail to understand 
the authors’ messages. However, 
even these ‘fails’ are important, 
since reviewers, in their diversity, 
illustrate the spectrum of opinions 
that the final article will induce 
within our readership.

Finally, I would like to think 
that this improved management 
has probably attracted a signif-
icant proportion of additional 
submissions.

ECRT: When looking at the 
submissions European Radiology 
has received throughout 2018, 
are there specific trends or hot 
topics that stand out from the 
crowd?

YM: Papers dealing with 
artificial intelligence are now 
on-trend. However, my feeling is 
that we are only at the beginning 
of the phenomenon. Nobody is 
able to predict correctly its exact 
role in the future, and this allows 
all fantasies, predicting the dis-
appearance of radiology or, con-
versely, a mighty development. 
As usual, the truth is probably 
not the middle-of-the-road, that 
would finally mean ‘no-change’, 

Prof. Yves Menu is the past Chair 
of Radiology at the Saint Antoine 
Hospital and University Pierre & 
Marie Curie, Paris, and Editor-in-
Chief of European Radiology since 
January 2018
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BY SIMON HARRIS

Quantitative imaging to drive 
uptake of AI in MRI
As the use of artificial intelligence (AI) in medical imaging gains pace, 
specific use-cases are emerging where AI-enabled image analysis tools 
are delivering clear clinical and/or commercial benefits. For x-ray and 
CT imaging, these can be broadly categorised as productivity tools. For 
example, algorithms that detect and classify lung nodules or breast 
lesions, and triage solutions that route incoming studies to the most 
appropriate specialist and prioritise urgent cases in the reading list 
based on the initial AI findings.

However, for MR imaging, the 
value of AI will be to accelerate the 
use of quantitative imaging in daily 
clinical practice, by automating the 
time-consuming and often impre-
cise task of manually taking meas-
urements of imaging features. This 
extends from automated size meas-
urements, such as the long and 
short measurements of tumours, to 
more advanced quantitative char-
acterisation of tumour phenotypes, 
including texture, position in the 
organ and heterogeneity. The fac-
tors driving the move to quantita-
tive imaging and image-based phe-
notyping include:
 • Enables more informed decision  

making and improved diagnostic 
accuracy

 • Ability to compare changes and 
disease progression between 
prior and current imaging 
studies

 • More personalised treatment 
planning

 • Ability to predict a patient’s 
response to treatment
By 2023, the world market for 

AI-enabled MRI analysis software 

is forecast to exceed $500 million, 
with brain imaging expected to be 
the largest sub-sector. While neu-
rological imaging biomarkers have 
been used in research projects and 
clinical trials for many years, they 
have only recently started to gain 
acceptance in daily clinical prac-
tice. There is a growing interest in 
the use of imaging biomarkers for 
the diagnosis, treatment planning 
and management of a variety of 
neurological disorders, including 
Alzheimer’s disease, multiple sclero-
sis and traumatic brain injury (TBI).

Beyond neurology, quantitative 
imaging will gradually be applied 
across all MRI subspecialties, with 
prostate imaging, MSK and cardi-
ovascular (e.g. non-invasive diag-
nosis of coronary artery disease) 
some of the other key use-cases. 
For prostate imaging, the trend to 
quantitative imaging will be driven 
by growing interest in the use of 
multiparametric MRI as a first-line 
investigation for patients with sus-
pected prostate cancer.

Multiparametric MRI exams can 
be difficult and time consuming to 

interpret and suffer from high inter-
reader variability. As such, machine 
learning-based image analysis will 
play an increasingly important role, 
both in terms of helping radiologists 
cope with increasing scan volumes as 
multiparametric MRI becomes more 
widely used to detect prostate can-
cer and to generate the quantitative 
imaging data to improve diagnostic 
and treatment decision making.
Barriers to market adoption

The trend to quantitative imaging 
is at an early stage and several mar-
ket barriers need to be addressed. 
None of these are considered road-
blocks and they are expected to be 
gradually overcome in the following 
years.
 • Market awareness and education 

on the benefits of quantitative 
imaging

 • Lack of reproducibility between 
the results obtained from 
different vendors’ quantitative 
imaging software

 • Integration into radiologists’ 
workflows; quantitative imaging 
results need to be presented at 
the time of the primary read, 

rather than post-processing
 • Most PACS systems do not allow 

for the searching and mining of 
quantitative imaging data

Boosting the value of radiologists
The rapid rise of AI in medical 

imaging has been met with a mix-
ture of fear, scepticism and enthu-
siasm by radiologists, with the ini-
tial anxiety over job security now 
giving way to a general acceptance 
that AI will augment rather than 
replace radiologists. This holds 
particularly true for quantitative 
imaging, as enriching radiology 
reports with quantitative imag-
ing data adds value for referring 
specialists, strengthening the role 
of radiology. In the coming years, 
referrals for medical imaging exams 
will increasingly request quantita-
tive results rather than purely text-
based reports.

Moreover, radiologists who are 
skilled in quantitative imaging will 
strengthen their role in multidis-
ciplinary decision-making, par-
ticularly as the move to precision 
medicine gains pace. For private 
radiology practices, offering quan-
titative imaging will differentiate 
their services from their compet-
itors, helping to retain customers 
and win new ones from practices 
who are slow to react. As radiology 
continues to evolve in today’s era 
of value-based care and AI-enabled 
care delivery, quantitative imag-
ing will help radiologists to remain 
both relevant and valued.

Simon Harris is Principal Analyst 
& Managing Director at Signify 
Research, a UK-based independent 
supplier of market intelligence 
and consultancy to the global 
healthcare technology industry.
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