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X-ray technology improves early detection of pulmonary disease:

Scattered X-rays reveal diseased tissue
Severe lung diseases are among the leading causes of death worldwide. To date they
have been difficult to diagnose at an early stage. Within an international collaboration
scientists from Munich now developed an X-ray technology to do just that. Now they
are working on bringing the procedure into medical practice.
Chronic obstructive pulmonary disease (COPD) is considered the fourth most common cause
of death in the United States. Usually the precursor to this life-threatening lung disease is a
chronic bronchitis. Partially destroyed alveoli and an over-inflation of the lungs, known as
emphysema, are serious side effects. However, the subtle differences in the tissue are barely
discernable in standard X-ray images.
In addition to the conventional X-ray images, the Munich scientists analyzed the radiation
scattered by the tissue. From these data they calculated detailed images of the lungs of the
investigated mice. Using such images, physicians can see not only if a patient is diseased but
also how strongly which parts of the lung are affected.
“Especially in early stages of the disease, identification, precise quantification and localization
of emphysema through the new technology would be very helpful”, says Professor Maximilian
Reiser, head of the Institute for Clinical Radiology at Ludwig-Maximilians-University Munich.
“We hope that one day this technology will improve COPD diagnosis and therapy, while
avoiding the higher radiation exposure associated with high-resolution CT”.
The procedure has been developed as part of the research work of the Cluster of Excellence
Munich-Centre for Advanced Photonics (MAP) by physicists from the Technische Universitaet
Muenchen (TUM), physicians at the Ludwig-Maximilians-University Munich (LMU) and the
Comprehensive Pneumology Center (CPC) of the Helmholtz Zentrum Muenchen.
For their experiments, the researchers used the Compact Light Source, a compact
synchrotron radiation source of Lyncean Technologies Inc. (USA). In the future the Center for
Advanced Laser Applications (CALA), a joint project of TUM and LMU on the Research
Campus Garching, will develop new laser-driven x-ray sources.
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In parallel, the research group led by Franz Pfeiffer, professor for Biomedical Physics at the
Technische Universitaet Muenchen, works on the improvement of the x-ray scattering
analysis to pave the way for its use with conventional X-ray machines.
This research was supported by the German Research Foundation (DFG) through the Cluster
of Excellence Munich-Centre for Advanced Photonics (MAP) and by the European Research
Council (ERC Starting Grant No. 240142). The Compact Light Source experiment was
supported in part by a National Institute of General Medical Sciences Grant (R44-GM074437)
and a National Center for Research Resources Grant (R43- RR025730). Other collaborators
were the Karlsruhe Nano Micro Facility (KNMF), a Helmholtz Research Infrastructure at
Karlsruhe Institute of Technology (KIT), Lund University (Sweden) and Lyncean Technologies
Inc. (USA).

Original publication:
Emphysema diagnosis using X-ray dark-field imaging at a laser-driven compact synchrotron
light source. Simone Schleede, Felix G. Meinel, Martin Bech, Julia Herzen, Klaus Achterhold,
Guillaume Potdevin, Andreas Malecki, Silvia Adam-Neumair, Sven F. Thieme, Fabian
Bamberg, Konstantin Nikolau, Alexander Bohla, Ali Ö. Yildirim, Rod Loewen, Martin Gifford,
Ronald Ruth, Oliver Eickelberg, Maximilian Reiser, and Franz Pfeiffer. Proceedings of the
National Academy of Sciences, PNAS, Early Edition, 2012, DOI: 10.1073/pnas.1206684109
Link: http://www.pnas.org/content/early/2012/10/16/1206684109.abstract

Contact:
Prof. Dr. Franz Pfeiffer
Dept. of Physics and Institute of Medical Engineering
Technische Universitaet Muenchen
James-Franck-Straße 1, 85748 Garching, Germany
Tel.: +49 89 289 12552, Fax: +49 89 289 12548
E-Mail: nelly.de.leiris@mytum.de
Internet: http://www.e17.ph.tum.de/

Technische Universitaet Muenchen (TUM) is one of Europe’s leading universities. It has roughly 480 professors, 9000
academic and non-academic staff, and 32,000 students. It focuses on the engineering sciences, natural sciences, life
sciences, medicine, and economic sciences. After winning numerous awards, it was selected as an “Elite University” in
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research-based entrepreneurial university. http://www.tum.de
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