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novel Pet/mri technology 
for enhanced breast cancer 
diagnosis

In this article, we present our 

EU-funded project to develop a 

cutting edge hybrid PET/MRI tech-

nology for breast cancer detection 

and we report on the progress 

made during its first phase of 

research/development. 
 
Breast cancer is the most common type of cancer and 
one of the main causes of cancer death in women. 
Despite the advances made in modern medicine and 
contemporary targeted therapies, the stage of breast 
cancer at the time of diagnosis is still the most impor-
tant indicator of patient survival. 
This means that there is a clear and urgent need for 
improved methods not just for early breast cancer 
diagnosis but also for the application of more per-
sonalised medicine. The concept of targeted thera-
pies requires not only knowing about the presence or 
absence of cancer, but also an in-depth analysis of a 
given cancer to select and guide appropriate treatment. 
PET and MRI are diagnostic tools which provide 
functional and molecular information that is of vital 
importance for such treatment concepts. However, 

current approaches to PET/MR imaging lack the nec-
essary sensitivity that is essential for the type of  infor-
mation needed to guide tailored therapies.
In our project Digital Hybrid Breast PET/MRI for 
Enhanced Diagnosis of Breast Cancer (HYPMED), we 
aim to develop a hybrid system combining MRI and 
PET that facilitates earlier diagnosis of breast cancer 
and personalised therapy control. 
To achieve this, we are designing and testing a com-
bined PET-radiofrequency (RF) insert that can be con-
nected to a conventional clinical MR scanner, thus 
transforming the device into a high-resolution PET/
MRI hybrid system. This PET-RF insert can be used 
to identify even the smallest breast cancer foci and to 
better characterise the cancer, as well as its response 
to therapy. Another key benefit of this technology for 
patients is that the radiation dose of the new tech-
nology will, unlike other PET-MRI examinations, 
be comparable to the low dose of a regular digital 
mammogram. 
   
HYPMED’s new hybrid imaging technology will have 
a significant impact on breast cancer diagnosis and 
therapy, as the accuracy and reliability of the non-
invasive detection of breast cancer, and the delinea-
tion of its extent, will be vastly improved. Apart from 
merely diagnosing the presence or absence of breast 
cancer, HYPMED will improve the non-invasive bio-
logical classification of breast cancers. In other words 
it will improve the assessment of its aggressiveness 
and so facilitate a better selection of the appropriate 

figure 1. A patient model on the patient rest. 
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treatment. The expected improvement in response predic-
tion, response assessment and establishing prognoses in 
patients undergoing therapy will allow earlier adaption of 
the therapy in case of treatment failure. 
Project partners also expect that the HYPMED technology 
can be transferred to other clinical applications, such as 
the detection of prostate cancer, hybrid cardiac and brain 
imaging, so making the potential impact of the project 
extremely broad. The introduction of the breast PET-RF 
insert will reduce the overall economic costs associated 
with breast cancer, further bolstering the sustainability of 
the European healthcare system. The successful comple-
tion of the HYPMED project will also create new markets 
that will initially be served by the industry partners par-
ticipating in the project. In addition to the clinical and 
academic collaborators, there are four industrial partners, 
namely Philips Electonics (The Netherlands), Futura Com-
posites (The Netherlands), Noras MRI Products (Ger-
many) & Intrasense (France). 

proGreSS So fAr 
To date, as the project reaches its second year, the design of 
the PET-RF insert mechanics has been completed, which is 
a solid basis for the design of the highly sensitive radiofre-
quency coil, as well as the development of the MR-compat-
ible PET detector modules. This mechanical design is the 
result of extensive research in the areas of material science, 
nuclear science, radiofrequency technology and medical 
science, with each project partner putting their extensive  
expertise into the project. By drawing on the different 
disciplines, the result is that a design has been created that 
carefully balances all the necessary requirements. This had 
not been achieved previously for technical reasons. 
Initial experiments on the subcomponents have already 
been successfully conducted, proving the viability of the 
newly designed subcomponents in the harsh environ-
ment of MRI, while good progress has also been made in 
implementing the Myrian software required to visualise 
the images produced by the HYPMED device, with the 
project’s radiologists giving their feedback to ensure that 
it meets routine clinical needs.

Testing the clinical use of the PET-RF insert and its diag-
nostic utility will be carried out in a multicentre study 
scheduled to begin in early 2019. The study will involve 
200 patients and will be carried out at the University Hos-
pital Aachen in Germany and the Medical University of 
Vienna, General Hospital in Austria. 
During the project’s first 18-month period, preparatory 
patient studies for the development of the multimodality 
image processing software were conducted successfully. 
In addition, the preliminary drafts of the study proto-
col, patient information and informed consent forms as 
well as the documents necessary for ethical approval were 
prepared. For the correlation of multiparametric func-
tional imaging information with established and novel 
tissue-based biomarkers, a control series of different breast 
lesions has been generated to define different types of 
immune infiltrate and other components of the tumor 
microenvironment. 
With a consortium of ten partners from across Europe, 
including major universities, research institutes, SMEs and 
the  industry corporations, the HYPMED project brings 
together a wide range of expertise. Prof. Christiane Kuhl 
from the University Hospital Aachen in Germany serves as 
the scientific coordinator of the HYPMED project while 
the European Institute for Biomedical Imaging Research 
(EIBIR) in Vienna, Austria acts as project coordinator and 
is responsible for HYPMED`s overall management. Other 
countries involved in the project include the Netherlands 
and France. Experts from the disciplines of radiology, engi-
neering and image processing and computing are working 
together to produce this ground-breaking technology.

more information 
For more information about HYPMED visit the project 
website: 
www.hypmed.eu

The HYPMED Project has received funding from the European 
Union‘s Horizon 2020 research and innovation programme 
under grant agreement No 667211

figure 2. A close-up of the HYPMED PET-RF insert mechanics.


