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Current research 
 
1. MR methodological development 
 
The development of modern quantitative 
magnetic resonance imaging (MRI) me-
thods to detect microstructural changes in 
human brain is one of the specialities of 
the Institute for Diagnostic and Inter-
ventional Neuroradiology, MHH. Among 
them the MR spectroscopy of different 
nuclei, such as 1H, 31P, as well as 13C, 
plays an important role. They allow us to 
find abnormalities in patients at an earlier 
stage of the diseases. Different quanti-
tative MR parameter mapping methods, 
e.g. T2 relaxation time, proton density, 
are the second focus of our methodo-
logical development. For instance an age-
related collective (1 month to 60 years) of 
normative date of T2-relaxation time 
within the brain has been established, the-
se data can serve as reference for quanti-
tative evaluation of physiological and/or 
pathological changes of the brain. More-
over an age-related collective of normative 
data for the diffusion-tensor-imaging para-
meter “fractional anisotropy” has been 
established, that allows an assessment of 
microstructural changes to the brain by 
measurement of the diffusion of protons. 
Furthermore the detection of microstructu-
ral changes via the utilisation of DTI (FA, 
MD) and Kurtosis as well as via functional 
MRI is of particular interest. 
 
 
2. Clinical research fields 
 
One of our researches focuses on the 
measurement of neurodegenerative chan-
ges in human brain. Pathological changes 
are detectable in patients who, for ex-
ample, suffer from hepatic encephalopathy 
or neurodegenerative diseases like Morbus 
Alzheimer. The purpose of this research is 
to allow diagnosis of metabolic variances 
at an earlier stage, which consequently 
will push the onset of adequate therapy 
and improve the outcome. In cooperation 
with the ZSN and the Clinic of Neurology 
of the Hannover Medical School the utilisa-



 
 
 
tion of 13C-MRS shall provide the possibili-
ty to measure early changes of neuronal 
and glial metabolism in cases of neurode-
generation as well as to measure thera-
peutic effects.  
 
The other important research field is the 
inborn errors of metabolism. With support 
of the Federal Ministry of Education and 
Research (BMBF, 01GM0309, German-
Leukonet, TP 3) up-to-date findings about 
the manifold neurometabolic diseases, 
especially figured out by utilisation of mo-
dern quantitative MR methods, are accu-
mulated by Mrs. Dr. rer.nat. Dr. med. X.Q. 
Ding, head of the section “Experimental 
Neuroradiology”. Additionally specific MRI-
protocols are implemented that make 
measurement of subtle pathologic changes 
of the brain possible, therefore being help-
ful to detect pathology at early stages and 
to control effects of therapy accurately, 
e.g. after bone marrow transplantation. 
 
Furthermore the detection of microstruc-
tural changes before and after cochlear 
implants or brainstem implants is another 
research topic (in the framework of the re-
search association “Audioneurotek” in co-
operation with the Clinic of Laryngology, 
Rhinology and Otology of the Hannover 
Medical School). Hereby imaging parame-
ters will be identified that correlate to a 
good outcome after these cost-intensive 
surgery. Therapeutic effects will be mea-
sured and optimised individually. In this 
regard improvements of MRI quality on 
patients with metallic implants will be wor-
ked out by reduction of artefacts.   
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