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Blood flow under magnetic magnifier  

A training workshop at Fraunhofer MEVIS will deliver information about the 
possibilities of perfusion magnetic resonance imaging 

When diagnosing strokes and heart diseases or looking at tumors, perfusion magnetic 
resonance imaging offers a gentler way to capture the blood flow circulation in the 
organs. However, the method is far from being implemented to its full potential at 
many clinics. The Fraunhofer Institute for Medical Image Computing MEVIS in Bremen, 
Germany is organizing a workshop entitled “Measurement of Perfusion and Capillary 
Exchange” from June 21 to 23 to promote adoption of the method. The event will 
provide information about its applications and the current state of research. 
 
Magnetic resonance imaging (MRI) allows a gentler way of taking 3D images of the 
inside the body. One specific variant is perfusion MRI. It visualizes the perfusion of 
organs and tumors. “Perfusion measurements deliver important information about an 
organ’s condition,” says Fraunhofer MEVIS researcher and workshop initiator Matthias 
Günther. “It enables clinicians to diagnose at an early stage how well an organ is 
functioning.”  
 
Physicians can also measure the perfusion with other methods, such as ultrasound, 
computed tomography (CT), and positron emission tomography (PET), but perfusion 
MRI offers several advantages. Unlike ultrasound, it visualizes the blood flow through 
even very fine blood vessels. Other than CT and PET, this method is not based on X-
rays or radioactive substances that can damage the tissue.  
 
Today, perfusion MRI is primarily applied when diagnosing strokes and tumors. It 
measures which brain areas receive insufficient blood supply after a stroke occurs. It 
can also assess the viability and functionality of the liver and kidneys. Furthermore, the 
method can visualize which regions of a tumor are supplied with the most blood. In 
these areas, the ulcer grows the fastest, but is also more receptive to therapeutic 
treatment – helpful information for radiation therapists.  
 
To perform perfusion MRI, physicians usually administer a contrast agent, which flows 
through the vessels with the blood and can be seen on the MR images due to its 
contrast. Among other things, the method can prove if a blood vessel in the brain has 
become porous due to a disease. In such cases, the contrast agent molecules can slip 
through the pores. The workshop will bring the participants – primarily physicists, 
engineers, computer scientists, and physicians – up to date and give them a foundation 
to further develop and apply the techniques in the clinical workflow.  
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A new alternative that doesn’t require contrast agents has recently emerged, called 
arterial spin labeling. An MR scanner magnetically tags the blood flowing through an 
organ. The scanner ‘flips’ the original orientation of the atoms in the magnetic field. 
Then, it follows the magnetically tagged blood on its way through the brain vessels. 
“The method without contrast agents is non-invasive and less stressful for patients,” 
says Matthias Günther. “For patients who are frequently examined, some contrast 
agents run the risk of accumulating in the body.” 
 
In recent years, the researchers have made advances in developing the method without 
contrast agents. They were able to increase its efficiency and reduce the examination 
time from 15 to between 3 and 5 minutes. “As scientists, we believe that the method 
is now ready for clinical use,” says Günther. Still, the method is currently only 
sporadically used in the clinical workflow.  
 
“Despite its advantages, many clinics haven’t yet ventured into using the method,” 
explains Günther. “Our workshop should help ease concerns and contribute to making 
the method easier for physicians to apply.” Admittedly, operation and use are more 
challenging than standard MRI, and handling the new technique requires a certain 
degree of training. “With our workshop, we want to convince prospective users that 
learning the new method is worth the time invested.”   
 
The “Measurement of Perfusion and Capillary Exchange” conference will take place at 
Fraunhofer MEVIS in Bremen from June 21 to 23. The chief organizer is the European 
Society for Magnetic Resonance in Medicine and Biology (ESMRMB). 

Embedded in a worldwide network of clinical and academic partners, Fraunhofer MEVIS develops real-world software solutions for image-
supported early detection, diagnosis, and therapy. A strong focus is placed on cancer as well as diseases of the circulatory system, brain, breast, 
liver, and lung. The goal is to detect diseases earlier and more reliably, tailor treatments to each individual, and make therapeutic success more 
measurable. In addition, the institute develops software systems for industrial partners to undertake image-based studies to determine the 
effectiveness of medicine and contrast agents. To reach its goals, Fraunhofer MEVIS works closely with medical technology and pharmaceutical 
companies, providing solutions for the entire chain of development from applied research to certified medical 
products. www.mevis.fraunhofer.de/en  
 
The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 69 institutes and 
research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of 24,500, who work with an annual research budget 
totalling 2.1 billion euros. Of this sum, 1.9 billion euros is generated through contract research. More than 70 percent of the Fraunhofer-
Gesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed research projects.  International 
collaborations with excellent research partners and innovative companies around the world ensure direct access to regions of the greatest 
importance to present and future scientific progress and economic development. www.fraunhofer.de/en 
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