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Problem identification (1/2)
Challenges and trends in teleradiology

Historical
Perspective

Recent
Development
s

Present
Situation

Evolution
Trends
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the IS

Vs.
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Quality of the services
provided in

outsourceing

Evaluate and manage
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provided
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radiologist in all cases?

Stagnant number of radiologists

More images produced

Single european
healthcare services
market with imaging
setting the pace?

Enhanced
productivity
More agile

interpretation
process

Commoditization
of the image
interpretation
process

Trans-European
markets in
healthcare

(2011/24/EU)



© Universidade de Aveiro / Fraunhofer Portugal 
2011

3

Problem identification (2/2)
Status quo in Portugal
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Main solution to problem
Imaging Marketplace
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Main solution to problem
Possible solutions
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GP receives work:
If it accepts – Payment processed;
If it rejects – Sends to evaluator for second opinion.
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Main solution to problem
Imaging Marketplace

Availability

Costs

Process
Enhancement

Satisfaction

Pros

Interconnection between all
institutions and all

professionals

Reduction through bidding
Exam dematerizalization

Reduce duplicate exams
Rational equipment use
Speedier interpretation

Choose the most suitable
radiologist, fitting the exam to 

the interpreter

Cons

Cost to design, implement, 
operate and maintain the

system

Balance

Positive

Positive

Positive

Positive (with the possible
exception of the radiologists)
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Relevant audience
According to Osterwalder´s canvas business model

‐  Partnerships for 
communica on 
management 
‐  Partnerships for 
broker data center 
management 
‐  Management of 
evalua ng and appeal 
teams 

‐  Auc on processes 
‐  Appeal processes 
‐  Evalua on processes 

‐  Access to radiology 
care 
‐  Swi er interpreta on 
of the images 
‐  Enhanced pa ent 
treatment 
‐  Financial self 
sufficiency of the 
system 
‐  Enhanced produc vity 
‐  Risk reduc on on the 
acquisi on of image 
interpreta on 

‐ Help desk ‐  Radiologists  
‐  General Prac oners 
‐  Healthcare financing 
ins tu ons (public and 
private) 

‐  Broker pla orm 
management 
‐  Expert panel 
‐  Market regula on 
en es 

‐ Only web based 
communica on 
channels 

‐  So ware pla orm available to the users 
‐  Hardware/So ware pla orm where data centre is based 
‐  Communica on infrastructure, interconnec ng users and data 
centre 
‐  Back‐up and redundant systems 

‐  One me revenues 
‐  Recurring revenues 
‐  Appeals and penal es for service level agreement unfulfil ent 
‐  Classifica on review of the selling radiologists 
‐  Users system integra on and technical help desk service 
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with a discount δ

(the largest difference between
start and end price in auction)
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Sends value
(co-payment – δ), 

equal to final price
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δ*α = 
Broker financing

δ*β = 
Radiologist revenue

δ*γ = 
GP revenue

δ*ε = 
Financer revenue

δ*ε*η = 
Patient reimbursement

With α + β + γ + ε = 1 
and η between 0 e 1
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Value proposition

 The implementation of the proposed system (currently implemented as a 
prototype) will:

 Improve accessibility to radiological services by the population;

 Improve speed and reduce costs involved in processing the radiological 
images;

 Reduce risks involved in the acquisition of imaging interpretation services;

 Optimize imaging equipment productivity;

 Enable, through a benefit redistribution among the participants, the 
financial self-sufficiency of the system.

According to Osterwalder´s canvas business model
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Future work

 Improve auctioning mechanism according to the requirements of the end 
users, namely optimizing the submission process from a “one-by-one” 
submission to an “en masse” submission process

 Improve system scalability when subject to the use by a large number of 
customers;

 Create a single user repository at European level, enabling the requirements of 
the “Cross Border Healthcare” Directive 2011/24;

 Implement the business plan attached to the thesis, managing the marketplace 
during 5 years.
 Very conservative approach

 Expected NPV 141.107€

 Expected IRR 10,18%
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Backup Slides
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Business plan
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Business plan

           2011 2012 2013 2014 2015

População 10.675.295 10.694.652 10.713.734 10.732.130 10.749.837
Médicos 41.426 42.292 43.177 44.079 45.001
Médicos não especializados 15.761 16.212 16.676 17.152 17.643
Especialistas em Radiodiagnóstico 833 844 855 866 877

Médicos clinica geral aderentes 859 1.306 3.251 5.897 6.901
Penetração 5,45% 8,06% 19,50% 34,38% 39,12%

Radiologistas aderentes 45 68 167 298 343
Penetração 5,45% 8,06% 19,50% 34,38% 39,12%

2011 2012 2013 2014 2015
Exames leiloados (total) 128.629 253.796 785.058 1.499.924 1.841.299
      Angiografia 540 1.157 3.604 6.697 8.571
      Ecografia 36.760 72.923 228.890 445.277 551.932
      Exames radiológicos 60.359 118.940 361.778 674.433 819.026
      Mamografia 5.329 9.801 28.938 53.422 62.004
      Ressonância magnética 4.499 9.195 29.973 60.817 77.938
     Tomografia axial computorizada ( 16.260 32.513 103.189 203.422 254.346
      Outra 4.883 9.268 28.686 55.856 67.482

Exames leiloados (Publico) 71.871 135.506 418.606 814.988 979.153
      Angiografia 122 222 660 1.236 1.428
      Ecografia 17.169 32.532 100.945 197.292 237.812
      Exames radiológicos 36.831 68.143 206.459 393.998 463.718
      Mamografia 2.172 4.093 12.632 24.554 29.436
      Ressonância magnética 2.726 5.455 17.876 36.897 46.970
     Tomografia axial computorizada ( 11.811 22.968 73.142 146.709 181.487
      Outra 1.040 2.093 6.893 14.303 18.303
Penetração Internamento/Urgência 0,00% 0,00% 0,00% 0,00% 0,00%
Penetração Externo/Consulta Externa 2,32% 4,18% 12,36% 22,98% 26,37%
Exames leiloados (Privado) 56.758 118.290 366.451 684.936 862.146
      Angiografia 418 935 2.944 5.461 7.144
      Ecografia 19.592 40.391 127.945 247.985 314.120
      Exames radiológicos 23.527 50.796 155.319 280.436 355.308
      Mamografia 3.157 5.707 16.306 28.868 32.568
      Ressonância magnética 1.773 3.740 12.097 23.920 30.969
     Tomografia axial computorizada ( 4.449 9.545 30.047 56.714 72.859
      Outra 3.843 7.176 21.792 41.553 49.178
Penetração Internamento/Urgência 2,32% 4,18% 12,36% 22,98% 26,37%
Penetração Externo/Consulta Externa 2,32% 4,18% 12,36% 22,98% 26,37%
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