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radiology of Tomorrow – impact of medicine and  
digital transformation on the radiology ecosystem

Technological developments are 
evolving at a speed that orga-
nizations should be a step for-
ward in their business models. 
Global megatrends affect our 
world on a big scale and two 
main trends are influencing the 
radiology ecosystem specifically: 
“Precision Medicine” and “Digital 
Transformation”. The following 
study “Radiology 2030 – Trends 
and Unmet Needs” provides the 
current views of different stake-
holders on the future of radiology 
as well as the impact of the trends 
and their potential interactions.

intRoduCtion

The radiology ecosystem, its processes and the role 
of radiologists and other staff is about to change 
fundamentally. Further specialization and different 
skills of radiologists will be required, other specialties 
increase their autonomy in imaging. A continuous 
need to further enhance workflow efficiency seems to 
be indispensable.
On the other hand, health behavior and everyday 
use of technology have evolved over time, becom-
ing more and more demanding. Demographic change 
and the growing consumption of health services are 
challenging the established healthcare systems. Under 
these circumstances it seems to be fundamental for 
all players of the radiology ecosystem to realize the 
importance of being prepared for a new scenario 
in the world of radiology, also considering trends 
like Digitalization and Big Data. For this reason, the 

study “Radiology 2030 – Trends and Unmet Needs“ 
was conducted. It provides a focused analysis of key 
developments and challenges involving the relevant 
stakeholders.

The key objectives of the study were:
• Future trends – Identification and analysis of 
key market trends in radiology as well as potential 
answers to these trends in the market
• Unmet Needs – Identification of unmet needs 
of providers in radiology
• Impact and Opportunities – Initial proposals 
how to address future trends

study design
The Study “Radiology 2030 – Trends and Unmet 
Needs“ collected short- and mid-term trends for the 
upcoming 5 to 10 years in the fields of health care, 
technology and radiology. 
In contrast to many more general industry reports, 
this study looked further forward and in much more 
detail from the radiologist’s perspective.
The study design was based on a four pillars structure 
[Figure  I]. In the first pillar “Market development”, 
36 Radiology market reports [11] from professional 
research companies, based on global market, techno-
logical and medical developments have been analyzed 
and compared with each other. After identifying key 
findings, these have been used to be validated and 
challenged in the following study pillars.
In the pillar “Industry perspective” 28 interviews 
took place with key industry stakeholders from dif-
ferent countries (Germany, France, US, Italy, Japan 
and China), global organizations and managing areas 
(global and local strategic marketing and sales, medi-
cal, R&D). The interviews had been conducted in a 
semi-structured way and covered all relevant areas of 
the radiology ecosystem.
In the third pillar “Thought leader opinion on long 
term trends” 13 personal interviews were conducted 
with highly acknowledged thought leaders in radi-
ology from all key regions such as Asia (Japan and 
China), North America (US and Canada) and Europe 
(Netherlands, Germany, Switzerland). The semi-struc-
tured interviews covered all relevant areas of the radi-
ology ecosystem and supplier product portfolio with 
the focus on long-term trends and thought leaders’ 
vision. In addition to the interviews, two “Thought 
Leader Workshops” were executed at ECR 2017 and 
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RSNA 2017 to reflect and further dis-
cuss the results of the interviews.
In the last pillar “Radiologist’s unmet 
needs” were conducted interviews 
with 32 clinical and office based radi-
ologists, technologists and adminis-
trations from US, Germany, France, 
China and Japan. One focus within 
this pillar was the consideration of 
mid-term trends and unmet needs 
derived directly from the actual oper-
ational work of the participants.

Results & disCussion
The radiology ecosystem is not inde-
pendent and lives within other sys-
tems like the medical or the social-
economic. All these systems are 
driven by global megatrends affect-
ing our world on a global scale. A 
megatrend is a continuous and long-
term change process in a global social 
context. It also affects every single 
person and all levels of society, espe-
cially economy, politics, science, tech-
nology and culture. Selected mega-
trends, which have been identified by 
different institutions, are: Knowledge 
Culture, Urbanization, Globalization, 
New Work, Gender Shift, Silver Soci-
ety and Health [1, 2]. All these trends 
have a strong impact on radiology: 
Knowledge Culture further drives 
patient engagement, Urbanizations 
demands tele-radiology for rural 
areas, Globalization offers new busi-
ness models based on technical solu-
tions, New Work and Gender Shift 
changes resource availability and Sil-
ver Society and Health further drive 
demand for imaging diagnostics.

And these trends do not stand alone, 
they interact with each other, espe-
cially the global trend “Health” is 
interrelated with almost all of them. 
Underlying these megatrends two 
main trends were identified which 
influence the radiology ecosystem 
significantly: “Precision Medicine” 
and “Digital Transformation”.

First Megatrend in Radiology -  
Precision Medicine: 
Medicine is currently driven by the 
developments of precision medicine. 
Treatments get more and more spe-
cific and diagnostics try to deliver the 
right tools.
Precision Medicine asks for spe-
cific patient and disease informa-
tion impacting directly diagnostic 
methods. Imaging will play a key role 
in the future to fulfill these needs. 
Laboratory diagnostics with the so 
called ‘liquid biopsy’ is clearly leading 
this field today [3]. Nevertheless, for 

many questions imaging information 
is required and frequently answered 
with nuclear medicine. Although spe-
cific contrast agents are mainly yet 
lacking in radiology, thought lead-
ers as well as operational radiologists 
expect them to become relevant for 
magnetic resonance imaging (MRI) 
and computed tomography (CT) as 
well. Overcoming the challenges of 
sensitivity and specificity the ques-
tion of cost effectiveness and afford-
ability has to remain open as of today.
Short- and mid-term the widely used 
unspecific contrast agents of today 
will persist as a substantial part 
of imaging, long-term this might 
change due to more specific agents 
and changing technology. For unspe-
cific agents, the dose per patient will 
decrease further. Total consumption 
will still grow due to the increas-
ing demand of imaging diagnostics 
overall.
Also through the digitalization and 
evaluation of a large number of col-
lected image data, some imaging 
studies can be increasingly person-
alized to reflect the needs of indi-
vidual patient’s behavior. However, 
the majority of the images will be 
continuously standardized in order to 
increase efficiency and quality. Fur-
ther standardization will also help to 
apply artificial intelligence on imag-
ing studies.
Although prevention is a big topic 
in medicine for many years already, 
imaging is mainly still focusing on 
early detection of diagnoses and 

Figure 1. The four pillars of the study

Figure 2. Impact of digitalization on the radiologist’s value chain
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treatment - prediction and preven-
tion are the minority.
In the long-term future, this will 
change significantly and it will be 
developed as an opportunity for 
screening, prevention and predic-
tion of diseases. Not only healthcare 
providers but patients themselves 
can integrate their existing personal 
devices into the diagnostic environ-
ment. As an example, the aircraft 
engine industry knows already today 
the ‘health condition’ of all their 

engines all over the world. By using 
numerous sensors, they know the 
service status of each part and can 
predict the behavior of them. This 
kind of implementation collects the 
daily data, identify suspicious find-
ings and predicts risks. Comparable 
approaches are under development in 
medicine: Projects like the Smart Toi-
let, Smart Bra and Smart Mirror 4 
collect and analyze daily patient data 
on an ongoing basis to identify suspi-
cious findings, to predict risks and to 
prevent disease in a very early stage.

Second Megatrend in Radiology – 
Digital Transformation: 
The trend “Digital Transformation” is 
currently the key influencing driver 
affecting all areas of radiology.
First of all, new technologies based 
on big data and artificial intelligence 
(AI) impact almost the complete 
value chain of the radiologist. From a 
visionary perspective, this might look 

like [Figure 2], [5]:
• Referrers could get the proposal for 
an examination from their clinical 
support system. The system suggests 
the most appropriate examination.
• For preparation of the examination 
protocol selection for scanner and 
contrast application could be guided 
by AI. One centralized control room 
could be standard for all scanners in 
an imaging facility.
• Examinations could be based on 
fully automated image acquisition 

and analysis for quality assurance.
• Image reading would be supported 
by AI for the detection, localization 
and classification of suspicious find-
ings. Decision support would be pro-
vided for special cases and automated 
reading of standard cases to support 
radiologists.
• Reports could be generated auto-
matically in the context of all other 
available patient data and sugges-
tions for the next diagnostic step are 
provided.
Particularly, the scanners and devices 
are expected to become highly auto-
mated and to a maximum user inde-
pendent. Scanners would move to 
“one-button” technology. Ultrasound 
would further miniaturize and will be 
ubiquitous available.
Big data analytics and AI are expected 
to drive the technological develop-
ment and impact the complete radiol-
ogy suite. This would influence the 
interaction of the radiologists with the 

patients. Because the scanner control 
is centralized, radiographers would 
have more time for patients... [5]

In the interviews with radiologist and 
technicians it was revealed that high 
workload is and remains in the near 
future the most relevant unmet need 
for them [Figure 3] [6]. Furthermore, 
the patient load is still increasing 
driven by demographic change and 
more indications for imaging. Even 
though the technological develop-
ment helps to optimize supporting 
the increasing demand, through faster 
scanners that provide more images 
with more details, an overburden of 
work is present. This trend of increas-
ing radiologist’s workload is even 
more enforced by fewer radiologists, 
especially in rural areas, additionally 
to more regulatory and administra-
tive burdens.
Based on these outlined pain points 
in the radiology practice, automa-
tion and AI can take some burden 
away, especially in routine and repeti-
tive work. Obviously, there is a cer-
tain fear from radiologists that they 
might become obsolete. Although it is 
not completely predictable how radi-
ologists will react to AI based deci-
sion support systems the probability 
is high that they will just use them 
because of the benefits these systems 
provide. And learning from the digi-
tal world means understanding that a 
product is used if it provides a value 
to the user.
The changing role of radiologists 
was particularly reflected in the 
opinions of the thought-leaders who 
were interviewed.. All interviewees 
pointed out that digitalization and AI 
are expected to have a strong impact 
on their role. Most of them see the 
potential for radiologists to develop 
into a leading physician within the 
clinical value chain, e.g. bringing all 
the patient data together and guiding 
the therapy decision process. Only a 
minority thinks that radiologists will 
be significantly reduced in their role. 
But for sure further specialization and 
different skills of radiologists will be 
required.

The change of the “Radiology 

Figure 3. Key “Pain Points” in the Radiology Practice
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Ecosystem” caused by the previously 
mentioned two trends, is expected to 
impact the radiology market, espe-
cially with the entry of new digital 
companies and a consolidation of the 
established players. This penetration 

of the market by new companies is 
made possible as the relationships 
change successively. Strong relation-
ships between providers and insur-
ances as well as manufacturers (B2B) 
consist in the current radiology busi-
ness model, and the providers own 
the relationship with the patient 
(B2C). The study reveals that upcom-
ing trends might affect this model in 
the following three steps of change:

Change 1: Data as a core competence 
of suppliers - Due to the successive 
digitization of diagnostic information, 
suppliers could convert their compe-
tences from the device manufacturer 
to a data owner. By continuously col-
lecting, storing and analyzing differ-
ent formats of medical image data, 
the dependence of medical providers 
on medical device suppliers would 
change signifianctly.

Change 2: Digital services directly to 
the radiologist - Based on the digital 
data now available, new services can 
be developed. In the past, data analy-
sis was mainly focused on workflow 
optimization and image capture. Now, 
a variety of startups and established 
players are working on intelligent AI 
services, which integrate more and 
more in the radiologist’s medical 
core competence by reading images, 
automatically creating diagnoses and 
assisting medical decision-making.
Change 3: Digital services directly 
to the patient - The establishment of 
AI services will probably also affect 
the relationship between radiologists 
and patients (B2C). In a first step, 

provider offer image reading directly 
to the patient, either to get a second 
opinion or to get the primary diagno-
sis [7]. A possible next step could be 
a patient-self-used ultrasound device, 
that tells the customer simple diag-

noses like it is already available for 
the analysis of skin alterations with 
smart phone apps [8,9]. Also imaging 
scanner located remotely from radi-
ologist’s office could offer patients a 
better access to imaging diagnostics. 
This would be a big chance to over-
come medical expertise shortness in 
many remote regions of the world.
These results of the study indicate that 
in times of “Big Data” radiology will 
become step by step more digitalized 
around the world and the radiology 
healthcare business may develop into 
a digital market place. For instance, 
radiology exams could be traded 
online for image reading and report 
generation by global companies using 
cloud based AI solutions. This kind of 
disruption of current business models 
is well known from the digitalization 
of other industries. New or known 
digital companies are entering the 
radiology ecosystem and compete 
with established companies. Several 
established companies have realized 
that working in co-operations can be 
an option to compensate their deficits 
and to share risks - many examples for 
this strategy exist in other industries 
like automotive. While new players 
enter the market and provide access 
to technology, existing market leaders 
have access to the customers.
Since budget-constraints will remain 
globally and the demand is continu-
ously increasing any technology to 
reduce cost will be welcome.

outlook 
The potential changes to the radiol-
ogy ecosystem, that are suggested 

by the results of this study, might 
require a rethinking for all mem-
bers of the radiology ecosystem-
Some KOLs suggested that radi-
ologists could take on the role as 
a “Diagnostician”:  Radiologists 
would have the opportunity to posi-
tion themselves as the manager of 
all diagnostic data to guide clini-
cians through the patient’s diag-
nostic journey and support thera-
peutic decisions. Since radiology 
does not own the data and other 
specialties like pathology, labora-
tory and genetic medicine are also 
“re-positioning”, this could become 
competitive. All involved players 
would have to be open minded to 
adapt to a new environment to use 
the chances of precision medicine 
and digitalization. 
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Disclaimer: this article summarizes the 
results of the market study and does 
not necessarily represent Bayer’s view 
on the future of radiology

 “…automation and AI can reduce some of the burden, 

especially in routine and repetitive work...””


