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Several years ago, ContextVision, the Swedish specialist in 
advanced medical imaging started to apply machine learning 
technology to develop artificial intelligence (AI) processes. In 
2015 they announced a major development initiative to get 
into the field of deep learning, with the objective of develop-
ing powerful AI-based algorithms with direct clinical  
applications. 

We wanted to catch up with the program, find out more 
about the principles and technology behind artificial intel-
ligence in general, as well as ContextVision’s applications in 
particular and the overall pros and cons of the approach so 
we spoke to Martin Hedlund CTO, and Anita Tollstadius, CEO 
of ContextVision.

artificial intelligence — the future is now

Q  Let’s start with the technical aspects. Although Artifi-
cial Intelligence (AI) has been talked about for years, 
over the last couple of years there seems to have been 
a dramatic increase in interest in the practical appli-
cation of the technology in all sorts of fields, including 
that of radiology. Why the sudden interest in AI?

Yes it’s true that we hear a lot about AI nowadays, and in all 
sorts of fields. 
The so-called traditional AI was based on symbolic process-
ing, but the use of Artificial Neural Networks has brought 
a different impetus to AI: computation as an association 
of signals. In fact Artificial Neural Networks are not new: 
they were first proposed more than 30 years ago, but it’s 
only with the recent dramatic developments in IT that we 
have had enough sheer data and computational power (in 
Graphics Processing Units, GPUs) to be able to exploit Arti-
ficial Neural Networks to their full potential.
Convolutional Neural Networks (CNN) have in par-
ticular become very popular since 2012 when it was 
shown that these networks, equipped with more and 
more layers, largely outperformed classical methods 
in large image competitions. The CNN approach, how-
ever, was initially received with some scepticism from 
the academic community as being merely a “black box” 
solution. Despite these initial doubts, CNNs have since 
been proven to be extraordinarily suited for image 
processing, to the extent that CNNs are now a well-
accepted technology in the field. 

Given the current focus on AI, it’s hard to believe that only a 
few years ago the field was in fact not very active; in Europe 
there were only a handful of universities who had serious 
research groups working on AI. Today things have changed 

dramatically and every university now has, or is starting up, 
active research on AI. 
Many big companies such as Google, Microsoft, Nvidia, 
Intel, Facebook, IBM and Baidu have also been very active 
and have even started to provide platforms and to share 
code for the implementation of Deep Learning systems. 
This has of course considerably accelerated and widened 
the access to the technology for a range of applications. 
Most companies in the medical imaging field are only now 
just beginning to catch up with this opportunity for the 
development of new products. We’re proud that here in 
ContextVision we have been ahead of the game

Q  Many radiologists are familiar with Computer-Aided 
Detection systems. What is the essential difference 
between CAD and AI/Deep learning? 

Earlier CAD systems were based on classical technologies 
like manually designed feature extraction algorithms. With 
AI/Deep Learning we don’t need any such feature engineer-
ing. Thus, features such as edge detection or shapes can 
be automatically learned from the data. In the future such 
trained algorithms could also be incorporated into CAD 
systems. 
One problem with early CAD systems was that the 
accuracy was low and consequently its use was very 
limited. In contrast, with future AI-based CAD systems 
accuracy will only be constrained by the amount of data 
available. In some applications, for instance in identify-
ing cancerous lesions in tissue, the diagnostic accuracy 
could be as high as, or even higher, than that achieved 
by human readers. 
Furthermore, these AI-based algorithms can process dis-
parate sources of data, not only images, so they will be able 
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to learn from information contained in 
patients’ medical records as well as, for 
example, additional genetic data and thus 
will be able not only to establish diagno-
ses but also to propose treatment recom-
mendations and indicate likely prognoses 
and outcomes. 

Q  You mentioned earlier the central 
role of Convolutational Neural 
networks (CNNs) in AI. What 
exactly are the basic principles 
behind CNNs?

CNNs have layers of filters that are 
applied to an image or other data. The 
individual weight that each filter applies 
is updated automatically through a train-
ing process using an algorithm known as 
back-propagation. At each iteration the 
prediction of the whole process is com-
pared with the real, known, output of the 
image used for the training, so the weight 
of each filter can be updated during the 
iteration process with the result being that 
the error is reduced by back propagation 
through the network. CNNs have a very 
strong representative power and they can 
reliably represent exponentially complex 
data with only a linear increase in the 
number of parameters used. This capabil-
ity is key for learning — we humans use 
it to organize the world into hierarchical 
abstract concepts.

Q   Regarding the learning process how 
big does the database of images used 
in the training need to be and how 
critical is the quality of the origi-
nal training images? Is the basic 
approach the same independently 
of the imaging modality being used, 
e.g. MRI, CT, Ultrasound, speak-
ing of which is there any particu-
lar imaging modality that is more 
suited to AI? 

AI algorithms learn by induction and, 
therefore, are very data hungry. They may 
require thousands or millions of exam-
ples to learn properly, in contrast to clas-
sical algorithms that were more deduc-
tive from first principles. How much data 
are needed is very much dependent on 
the particular problem for which the 

algorithm is being trained and the vari-
ability of the data used in the training 
process. Currently there are techniques 
which can expand the available data set, 
for example by rotating, mirroring, size-
changing or using some other operation 
to make the variation larger. Of course 
such augmentations should always simu-
late a true and realistic variation of the 
data.

One important aspect is the need to make 
the data used to be available in a more 
transparent way. In non-medical fields 
many organizations provide good data-
bases that are open for research purposes 
making it easier to develop new algo-
rithms. However, in healthcare it’s very 
difficult to have access to data and share 
it openly.
Some deep learning algorithms can be 
trained more quickly by using a “pre-
trained” network in the technique known 
as transfer learning. In this method, it is 
important that the images used for pre-
training are appropriate medical images 
since otherwise the effect of transfer 
learning is very limited and the networks 
become very big and ineffective because 
of the large differences between non-
medical and medical images. 
The quality of the data used for train-
ing is always of importance, but the use 
of perfect or “too clean” data may actu-
ally be counter-productive since it is very 
important to train the algorithms for real-
istic variability in the data using datasets 
which are representative of those which 
will be encountered by the final algorithm 
in its intended clinical application. If the 
algorithm is going to be used on different 
body parts or for example on different 
cancer types in digital pathology, the data 
used for training needs to reflect this.
However, the basic approach is general 
and applicable to all medical imaging 
mod

Thus, even if the algorithms are quite 
good in generalizing from case to case, all 
significant differences in image character-
istics need to be reflected in the data used 
for training, For example if it is intended 
that the algorithms be used worldwide 
it is important to include all possible 
variations, such as geographical, ethnic 
or genetic differences that the system will 
encounter in real life applications. Large 
representative data sets will be of ever-
greater importance for the development 
of AI-based algorithms; legislation may 
need to be changed so that research can 
be accelerated.

Of course it’s critical to constantly verify 
the outcome of AI-based algorithms. 
Since data may change they have to be 
checked whenever new information has 
been incorporated. In some rare diseases 
it is possible that the algorithms may sim-
ply fail since they haven’t been exposed 
to enough examples of the particular 
pathology. 
Updates of algorithms are generally car-
ried out through releases by the software 
vendors who have the regulatory respon-
sibility for the algorithms. It could very 
well be possible that new updated algo-
rithms are based on active learning using 
data from the very clinics where the algo-
rithm is being used. 
In the development of AI algorithms, 
specific, very powerful computers are 
needed, usually Graphical Processing 
Units (GPUs). The learning process itself 
generally takes quite a long time and 
often requires several powerful GPUs. 
The training process is computationally 
very heavy and data hungry. 

In contrast to this, the algorithm for 
deployment in the end-user application 
requires less power and can be run on 
less powerful hardware, although this 
depends on the specific requirements.

“ ... CNNs ...can represent 
exponentially complex data with 

only a linear increase in the 
number of parameters used ...”

“ ... large representative datasets 
will be of ever-greater impor-
tance for the development of 

AI-based algorithms ...”
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Q   And to get the most out of AI, what 
will be expected of the radiologist 
end-user? 

It is also important that the radiology 
users understand more about the basics 
of the AI applications, for example what 
the algorithms have been trained on and 
what data are required. Mistakes can arise 
if incomplete or inappropriate contextual 
data are provided to the application or if 
the algorithm is being used for something 
other than its intended application. 
If an AI algorithm is going to work cor-
rectly on difficult images or on very rare 
cases it must also have been trained and 
validated for such cases. 

Q   Seen from the outside, the field of 
AI in general seems to be developing 
at a frenetic pace. Does this mean 
that you are obliged to be constantly 
developing new algorithms? Is your 
development team composed mostly 
of IT specialists or imaging special-
ists or both? 

Yes indeed, the AI field is currently red 
hot. New algorithms and methods are 
being introduced almost every day and 
are eagerly adopted — sometimes even 
months before they are officially pub-
lished. This means that at any given time 
we could be using one technique but for 
a later project we may use a newer tech-
nique with a more powerful performance. 
Our development team consists of many 
algorithm experts and system program-

ming experts, working together with our 
application engineers. Many radiology 
(and pathology) experts are also involved 
in the interpretation and annotation of 
data for the algorithms.

Q Well, after that explanation and 
introduction to the basic principles 
behind AI, let’s now turn to the prac-
tical uses that ContextVision plans 
to make of the technology. So what 
was the rationale for ContextVision 
getting into the AI field in the first 
place? 

As is well known healthcare in general 
is faced with huge, and growing, chal-
lenges, a lot of which are associated with 
the aging population. There are more 
and more patients with chronic disease 
to provide care for, including some dis-
eases such as cancer where new treat-
ment approaches can significantly pro-
long survival. 
Against this background, we see a great 
potential to use new technology to sup-
ply healthcare providers with innovative 
products to help them improve both 
accuracy and efficiency and so ultimately 
better address the challenges with which 
they are faced. 
We in Context Vision started our move 
into artificial intelligence technology as 
far back as in 2013 in the belief that the 
technology makes it possible to “atom-
ize” certain functions, to provide deci-
sion support to clinicians and to facilitate 
guidance and follow-up treatments. All of 
which is to the benefit of healthcare and 
the medical profession. 

In parallel to our well-established prod-
uct development programs in the field of 
image enhancement, we first of all initi-
ated a set of feasibility studies to explore 
the potential for artificial intelligence, and 
in particular deep learning, across several 
modalities. As a result of these feasibility 
studies our feeling was confirmed that 
deep learning is indeed very powerful 
and has great potential in helping us to 
reach our objectives and the challenges 
just mentioned. 
We have already successfully developed a 
first product prototype which we expect 
will lead to a first product launch around 
year-end. We have also implemented AI 
to improve product features in our cur-
rent products. In addition, about one and 
a half years ago, we initiated a research 
program in the field of digital pathol-
ogy and the decision support products 
we have in mind in this field will also be 
based on deep learning technology. We 
expect to enter this market with a first 
product by the end of 2018. We have an 
ongoing research program sponsored by 
Eurostars which is progressing really well
Deep learning technology has many simi-
larities with our existing proprietary GOP 
technology so as a result we have been 
able to quickly develop our existing skills 
within this new field of AI. However we 
have not just relied on the expertise of 

our current personnel — we have also 
expanded the team. So after a period of 
early research we are now moving into 
product development this year. 

Q   What particular fields are you 
focussing on first of all and why? 
Any non-radiology applications?

Although our AI research covers several 
modalities we are focusing on ultrasound. 
Ultrasound is moving into new applica-
tions and with our experience we believe 
that we have unique skills to add new 
benefits of great value to our customers 
and to healthcare systems as a whole. We 
have developed a first product prototype 
for automated optimization of image 
quality for each patient. This is based on 
an AI-platform for which we have applied 
for a patent. The new product will save 
time for the clinicians, particularly when 
they are dealing with technically difficult 
patients. 
Of course, since it is a real-time imag-
ing modality, ultrasound brings with it its 
own special challenges but we believe that 
by combining our expertise in diagnostic 
image processing (including AI) with our 
special competence in applying real-time 
algorithms on different platforms we can 
come up with unique solutions. 
As mentioned earlier, in addition to radi-
ology we are running a research project 
to develop decision support tools for digi-
tal pathology, a new and rapidly growing 
market. With the complex images gener-
ated from tissue samples and the chal-
lenges faced by pathologists when try-
ing to interpret histology slides, there is 

a great potential in using deep learning 
to perform image analysis. Thereby we 
can supply a tool to reduce the problem 
of variability between different patholo-
gists and also to add new information 
that could help clinicians choose the opti-
mal treatment regimen for the individual 
patient. 

“ ... the AI field is 
currently red-hot...” “ ... we have already suc-

cessfully developed a first 
product prototype which we 
expect will lead to a product 
launch around year-end ...”
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Q   From the end-user’s point of view, 
what precise advantages do the 
AI products bring? What about 
disadvantages 

The first potential benefit of AI lies in 
the possibility of “atomizing” routine pro-
cedures into smaller, discrete operations, 
such as trying to optimize the image qual-
ity or making measurements on an image. 
This kind of AI-product will save time 
and should free up the clinician to focus 
more on the patient. 
Secondly there is a lot of potential 
in decision support tools that can be 
developed based on known data. We 
foresee that these tools may become 
like a virtual colleague, able to offer 
a second opinion. This should reduce 
the current variability in image inter-
pretation, both by the same radiolo-
gists at different times and between 
different radiologists. In addition more 
data could be extracted from exist-
ing images and translated into clini-
cal information so actually adding 
clinical value without any increase in 
workload. 
In the longer term, we are convinced that 
much new, relevant knowledge can be 
generated if we can use deep learning to 
process images and other clinical data to 
establish new relationships between inter-
connecting parameters, and thereby add 
knowledge to optimize the treatment of 
individual patients. We think it is really 
exciting to see how new technology can 
in fact provide the clinicians with more 
accurate data on which not only to base 
their decisions but also to facilitate better 
treatment follow-up. 
The way we see it, once the sometimes 
lengthy process of developing each AI-
based algorithm has been finalized there 
is no downright disadvantage to the 
actual use of AI technology. But there 
are of course limitations. Our company 
goal is naturally enough to provide reli-
able products for our customers and one 
of our tasks is therefore to learn how to 
combine AI with other technologies in 
order to achieve the results needed by the 
end-users to meet the current, and future, 
requirements in healthcare. As AI-based 
products may take on a new role in deci-
sion support, it is also of vital importance 
that the products are properly validated 
and used appropriately. We all know from 

experience of the CAD systems currently 
on the market and which are based on 
traditional algorithms that the products 
need to be safe and effective to be useful. 
As AI allows us to develop more accurate 
algorithms, we believe we will see a new 
generation of decision support tools that 
are beneficial both to patient outcomes 
and to the health economy as a whole. 

Q     What has been the reaction of 
radiologists to your AI-based prod-
ucts? Which particular aspect do 
they appreciate most of all? Are the 
advantages mostly appreciated by 
relatively inexperienced radiologists 
or do experienced radiologists also 
benefit? 

In the dialogue and feed-back that we 
get for example from ultrasound experts 
when we demonstrate our AI-based 
products or prototypes, there is a lot of 
enthusiasm. There are so many challenges 
for radiologists and clinicians today, that 
the creation of tools that could help them 

in their decision making is considered of 
benefit— provided of course that they 
are reliable and properly validated. Expe-
rienced radiologists are also well aware of 
the long training processes that they have 
needed to reach their level of expertise, 
so they see an opportunity for AI-based 
products to shorten the learning curve, to 
support the user in the daily practice and 
to be of particular help in the evaluation 
of rare or more complex cases. Inexperi-
enced users in particular seem relieved 
that they have support available for the 
interpretation of the images. 

Q           Do any of the radiologists feel 
threatened by the technology or 
think that, sooner or later, AI based 
systems may actually put them out 
of business? 

Yes, we hear that quite a lot too and we 
can understand this anxiety given what 
systems like IBM’s Watson can do already 
(Watson is an artificially intelligent com-
puter system capable of answering ques-
tions posed in natural language). 
We have no doubt that AI- based prod-
ucts will contribute to significant changes 
in the way radiologists work, but we think 
this will be in a positive direction. Every-
one in healthcare recognizes that there 
is a need to ensure that less time is spent 
on “easy” diagnoses with straightforward 
treatment plans, so as to enable a greater 
focus on more challenging patients where 
a correct differential diagnosis is diffi-
cult but vital to achieve a good treatment 
outcome. Simply put, the right treatment 
for the right patient will benefit patients, 
healthcare and the profession as a whole.
 That is the vision we have for AI. Looking 
further into the future we can foresee that AI 
will indeed take over certain parts of radiolo-
gists’ current workflow, allowing the radiolo-
gists to develop new ways to improve patient 
care, such as image-guided minimally-inva-
sive treatments to cite just one example.

Q      And the future? ContextVision’s 
near and medium-term future 
objectives? 

We are eager to take our research into 
a second phase during this current year 
as we plan to move several feasibility 
studies into defined product develop-
ment projects. We have a very long 
experience of transforming technology 
potential into robust products on many 
different platforms. This is one of our 

key strengths. In practice this means we 
plan to deliver a set of new products 
over the coming years not only to our 
present customers, to help them keep 
up with the developments in the market, 
but also to new customer groups within 
digital pathology. 

“ ... more data could be ex-
tracted from existing images 
and translated into clinical 
information so  actually ad-
ding clinical value without 

any increase in  workload...”

“ ... We have a very long 
experience of transforming 
technology potential into 

robust products. This is one 
of our key strengths...”


