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Bačiak L1, Juránek I2, Kukurová I1, Hrabovská A3 

1Department of NMR and MS spectroscopy, Slovak University of Technology, Bratislava, Slovakia

2Institute of Experimental Pharmacology & Toxicology, Slovak Academy of Sciences, Bratislava, Slovakia

3Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia

Brain 1HMRS of Acetylcholinesterase Knockout Mice
Acetylcholinesterase knockout mice are a useful model for studies of long-term effects of altered cholinergic transmission (Alzheimer’s disease, Parkinson’s disease and Huntington’s disease).

In this preliminary study we implemented STEAM localized spectroscopy to detect metabolite changes in striatum of acetylcholinesterase knockout mice to be correlated with in vitro findings of decreased Acetylcholine receptors, decreased dendritic and cell surface distributions. Results are currently not available but will be presented later on.
Bender B
Department of Diagnostic and Interventional Neuroradiology, University Hospital Tuebingen

Double inversion recovery: technical considerations and first results in patients with neuromyelitis optica (NMO)

Double inversion recovery: technical considerations and first results in patients with neuromyelitis optica (NMO). Double inversion recovery sequences significantly increased the number of cortical lesions detected in patients with multiple sclerosis. 2D and 3D sequences exist, which have different advantages and drawbacks. Neuromyelitis optica is a demyelinating diseases which mainly affects the optic nerve and the spinal cord, while brain MRI usually shows not a typical multiple sclerosis pattern. We investigated whether cortical lesions can also be found in patients with NMO or if the absence of cortical lesions might be suggestive for NMO. First results of 12 patients have been evaluated and will be presented, together with a quick overview of technical considerations of 2D and 3D DIR sequences.
Bogner W, Bickel H, Brück B, Magometschnigg H, Gruber S, Chmelik M, Helbich TH, Pinker K

Centre of Excellence HF MR, Department of Radiology, Medical University of Vienna

Multimodal breast imaging by proton MRS, diffusion-weighted MRI, contrast enhanced MRI, and PET in the assessment of breast lesions: initial results

To demonstrate the feasibility of breast tumors assessment by proton MR spectroscopy (3D-1H-MRSI), diffusion-weighted imaging (DWI), contrast-enhanced magnetic resonance imaging (CE-MRI) and positron-emission tomography (PET) to improve diagnostic accuracy, sensitivity and specificity.

28 patients with breast lesions (BIRADS 3-5) were examined with dedicated 18FDG-PET-CT and 3T MRI of the breast. All lesions were histopathologically verified. MRI protocol included: 3D-1H-MRSI, DWI, a T2w imaging and a combined contrast-enhanced high temporal and spatial resolution 3D-T1w sequence before and after application of Gd-DOTA. For PET-CT approximately 300 MBq 18F-FDG based on the patients weight were injected. Co-registration of imaging data was performed.

There were 19 malignant and 9 benign lesions. The combined use of all modalities achieved an excellent sensitivity of 95% and good specificity of 78% in the diagnosis of breast cancer. The PPV was 0.9 (95% CI 0.7-0.97) and the NPV was 0.88 (95% CI 0.53-0.98). 

Multimodal imaging in the assessment of breast lesions enabled accurate breast cancer diagnosis with improved sensitivity, and specificity. Breast biopsies would have been obviated in 11% of all cases.
Burian M, Voříšek I, Hájek M

MR-unit, Department of Diagnostic and Interventional Radiology, Institute for Clinical and Experimental Medicine & Faculty of Medicine, Charles University, Prague
Phased array coil for 13C on single channel scanner

Principle of phased array coils is known and used in MR for more than 20 years. In order to utilize the potential of this approach a separate receiver channel has to be used for each coil element. This requirement is mainly caused by the necessity to properly phase signals from respective coil elements. Due to high relative permittivity of biological tissues (roughly 100) and related low phase velocity together with differing phases of the receivers signals cannot be added easily. However, if the Larmor frequency is low and the sample rather small compared to signal wavelength in tissue signals from individual coil elements after proper amplification can be phase compensated (in hardware), added and fed into a single receive channel. With such a scheme, phased arrays can be utilized even on a single channel scanner provided the conditions of relatively small object size are fulfilled.

Chadzynski G, Klose U:

Department of Neuroradiology, University Hospital Tuebingen

Influences on gradient induced sidebands in CSI without water suppression 

The major problem in 1H MRSI withot water suppression is the presence of the sideband artifacts. Those manifests as a spurious peaks in upfield and downfield part of the spectra located symmetrically around the water signal. Our aim was to evaluate the dependence between the amplitude of the sidebands and the strength of the second pair of crusher gradients situated between second 180° pulse in CSI-PRESS sequence. 

All measurements were performed at 3T whole body system. Spectra with sidebands were acquired from a spherical water phantom with a CSI-PRESS sequence. Five main groups of sidebands were examined. The influence of the crusher gradients on the sidebands was examined separately for each gradient direction (read-out, phase, and slice-selection). Sideband spectra were acquired with the different gradient amplitudes.

Our results showed, that the strongest reduction of almost all sidebands is achievable with minimization of the amplitude of the read-out gradient. Most significant reduction has been observed for the first group of the sidebands (4.2-3.8 ppm). Only the last group of the sidebands (1.9-1.5 ppm) was relatively insensitive for the change of the gradient strength.

This analysis of dependency between the gradient strength and the amplitude for the most significant sidebands demonstrated that further optimization of the CSI-PRESS sequence can reduce the influence of gradient induced sidebands on in-vivo unsuppressed spectra acquired at short TE.

Charyasz E, Ryn M, Erb M, Klose U:

Department of Neuroradiology, University Hospital Tuebingen

Improved evaluation of fMRI experiments by using white matter as a regressor

The aim of this studywas the improvement of fMRI data analysis to increase the detection rate of the activation in auditory cortex and small structures of the brainstem. The signal from segmented white matter was used as an additional regressor and was applied to analyse the fMRI block design, continuous sound and resting state experiments. It was found that global effect could be removed and functional images could be denoised. The effect of this technique was compared with the results of data analysis when only one regressor (TR) was used. The detection rates for all three kinds of different functional data were examined.
Chmelík M1, Gruber S1, Krššák M2, Trattnig S1, Bogner W1

1 MR Centre of Excellence, Dept. Radiology, Medical University of Vienna

2 Division of Endocrinolgy and Metabolism, Dept. Internal Medicine 3, Medical University of Vienna
Fully adiabatic 31P 2D CSI with negligible chemical shift displacement error at 7T

Fully adiabatic 31P 2D CSI sequence with negligible chemical shift displacement error (CSDE) for 7T based on 1D-ISIS/2D-CSI selection was developed. Slice selective excitation was achieved by a spatially selective broadband GOIA inversion pulse prior to non selective adiabatic excitation which was followed by 2D phase encoding gradients. This reduced CSDE ~8 fold in slice direction compared to conventional 2D-CSI with Sinc3 selective pulse at 7T. The sequence allows in combination with AHP or BIR-4 excitation fully adiabatic performance suitable to be used with B1 inhomogeneous surface coils.

Dezortová M1, Herynek V1, Krššák M2, Kronnerwetter C2, Hájek M1
1 MR-unit, Dept Diagnostic and Interventional Radiology, Institute for Clinical and Experimental Medicine & 2nd Faculty of Medicine, Charles University, Prague
2MR Centre of Excellence, Dept Radiology, Medical University of Vienna

Iron in PKAN Patients. MR study at 1.5T, 3T and 7T 

Iron deposits were studied using T2 MR relaxometry at 1.5T, 3T and 7T in three patients with Panthotenate-Kinase Associated Neurodegeneration (PKAN) and five controls. T2 values of patients decreased significantly in the globus pallidus, increased in the putamen and nucleus caudate. The iron concentrations in the globus pallidus calculated for B0=1.5T were approximately twice as high as in controls. Measurements at different magnetic fields show different field dependence of T2 behaviour in the globus pallidus in patients. It suggests the presence of other type of iron deposition than ferritin.

Erb M: 

Center of Neurology, University of Tuebingen
Altered visual and auditory processing in sunyata meditation: a combined NIRS and EEG experiment

The word meditation describes practices that self-regulate the body and mind. Sunyata (emptiness) meditation stems from the Buddhist philosophy. The experiment presented here is a continuation of a study investigating state changes in fMRI and EEG signals during Sunyata meditation.
This time we used combined NIRS and EEG measurement. Two configurations of the NIRS optode sets were used: a 3x11 array (52 channels) placed on the occipital pole for visual stimulation on a LED monitor and two 3x5 arrays (44 channels) incorporated in an EEG EASYCAP and covering parieto-frontal parts of the head for auditory stimulation with earphones.
The experimental protocol comprised 4 blocks of baseline that were alternated with 3 blocks of meditation. The meditation methods were natural seeing with constant visual stimulation and natural  hearing with auditory stimulation. In addition to the tasks with continuous stimulation, 8 alternating shorter on-off blocks of 30s were used, both for continuous normal thinking and continuous meditation.
As in the previous study with fMRI measurement we found enhanced perception of external stimuli reflected by heightened activations in sensory areas. The subject reported a much more pleasant measurement environment and a more familiar meditation position compared to the fMRI experiment resulting in improved meditation.

Gajdošík M1, Bogner W1, Chmelík M1, Krššák M2

1 Centre of Excellence HF MR, Department of Radiology, Medical University of Vienna

2 Division of Endocrinology and Metabolism, Department of Internal Medicine III, Medical University of Vienna

1H MR Relaxation Times of Lipid Compounds in Liver at 7.0 T

Obesity and associated diseases like non-alcoholic fatty liver disease cause healthy risk and problems for people at any age all over the world. Further progression can lead to more severe health complications like steatohepatitis or cirrhosis in the liver. Assessment of hepatic lipid composition can help predict and manage these disorders. According to many studies, MR spectroscopy is a valid, non-invasive method for  detection hepatic triglyceride content in vivo. Quantification of liver fat content is not trivial task and many parameters have to be taken into account. T1 and T2 relaxation times have to be measured in order to quantify fat content correctly. The aim of this study is to assess T1 and T2 relaxation times and investigate liver fat content at 7.0 T magnetic field in vivo.
Gröger A, Schäfer R, Kolb R, Klose U

Department of Neurodegeneration, Hertie Institute for Clinical Brain Research and German Center for Neurodegenerative Disease (DZNE), University of Tuebingen
Control parameter optimization for the LCModel analysis of spectra from the substantia nigra region

Previous demonstrated differences between Parkinson patients and controls could be found only by signal integration and automatic baseline correction by Syngo software and were mainly based on changes in NAA and baseline effects which masking the Cr levels. By default, the LCModel analysis showed no significant differences between the groups. Therefore, the goal of this study was to optimize the control parameters for the LCModel analysis so that a flat baseline will be obtained which allow finding the metabolites accountable for baseline effects detected by Syngo software.

MRSI data were acquired as described previously (Gröger et al. 2011) and analysed with LCModel. The original LCM basis file consisted of all recommended 17 model spectra was used as starting point. Additionally, the default simulations of the main macromolecules were included in the LCModel analysis with automatic phasing. Only lactate was not expected under oxidative stress conditions and therefore omitted. To obtain a flat baseline it was necessary to simulate further signals which could mostly be assigned to typical brain metabolites. 

The number of basis spectra in the basis file was increased from 17 to 37. Additionally, 4 further “macromolecules” were simulated. These changes resulted in a flat baseline and more detailed curve fit with information about 20 more metabolites. In this study it was possible to advance the basis file and to optimize the control parameters for the LCModel analysis so that a flat baseline could be obtained in all investigated MRSI voxels.
Hájek M1, Dezortová M1, Wagnerová D1, Škoch A1, Voska L2, Hejlová I3, Trunečka P3
1 MR-unit, Department of Diagnostic and Interventional Radiology, 
2 Department of Clinical and Transplant Pathology, 
3 Department of Hepatogastroenterology, 
Institute for Clinical and Experimental Medicine & Faculty of Medicine, Charles University, Prague
MR spectroscopy as a tool for in vivo determination of steatosis in liver transplant recipients 
The gold standard for the quantification of intrahepatic lipids is a liver biopsy with histological analysis. Among several non-invasive methods of liver fat analysis, the most important role is played by MR imaging and spectroscopy (MRS). This study describes the 1H MRS at 3T measurement of liver fat volume fraction ffat in a group of seventy seven liver transplant recipients, an at-risk group for the development of de novo steatosis. Significant correlation was found between the results of histology and 1H MRS measurement of liver fat content. The method is suitable for non-invasive repetitive examination of liver fat in liver-transplants patients between protocol biopsies and for the screening of steatosis in other liver diseases. The results of MRS can be simply used for clinical classification of steatosis.
Helms G

MR-Research in Neurology and Psychiatry, University Medical Centre, Göttingen
The half-angle tangent substitution of trigonometric functions and its hyperbolic analogon of exponentials transform ordinary signal equations into rational functions. It prepares for optimization using computer algebra, which handles polynomials more easily than transcendental functions. This is particularly useful for progressive saturation (SPGR and bSSFP) since the substitutions conform to identity with a third order error. A novel parameterization is presented that yields a hyperbola for binary systems with the limit of a straight line for rapid exchange.

Herynek V1, Wagnerová D1, Hejlová I2, Dezortová M1, Hájek M1
1MR-unit, Department of Diagnostic and Interventional Radiology,
2Hepatogastroenterology Department
Institute for Clinical and Experimental Medicine & Faculty of Medicine, Charles University, Prague
Changes in the brain during long-term follow-up after liver transplantation
Hepatic encephalopathy in patients with liver disease manifests itself by hyperintense (T1-weighted images) or hypointense (T2-weighted images) signals in the basal ganglia due to deposition of paramagnetic ions, probably manganese. The process of ion accumulation is reversible by liver transplantation. The changes in the basal ganglia can be assessed by relaxometry. We collected a unique group of 37 patients transplanted 8-15 years ago, which was compared to a group of patients before liver transplantation and a group of patients measured within two years after. Relaxometry revealed that recovery in the basal ganglia observed shortly after liver transplantation is permanent and no recurrence of paramagnetic ions was observed even after 15 years.

Jirák D1,2, Turnovcová K3, Kozubenko N3, Jendelová P3, Hájek M1,2
1 MR-unit, Department of Diagnostic and Interventional Radiology, Institute for Clinical and Experimental Medicine, Prague
2 Center for Cell Therapy and Tissue Repair, Faculty of Medicine, Charles University, Prague
3 Institute of Experimental Medicine, Prague
Metabolic changes in the focal brain ischemia in rats treated with human induced pluripotent cell-derived neural precursors
We describe the use of human-induced pluripotent cell-derived neural progenitors for transplantation into the rat brain after temporary middle cerebral artery occlusion. The aim of our study was to determine metabolic changes by 1H MR spectroscopy in the striatal tissue after focal brain ischemia during four months.
Four months after cell transplantation, spectroscopy revealed that the concentrations of brain metabolites in grafted animals returned nearly to the values found in unlesioned animals. Our results suggest that cells integrate into the striatal tissue, partially improve functional outcome and can serve as a safe tool for cell transplantation therapy.

Jírů F1, Škoch T1,2, Wagnerová D1, Dezortová M1, Hájek M1
1 MR-unit, Department of Diagnostic and Interventional Radiology, Institute for Clinical and Experimental Medicine & Faculty of Medicine, Charles University, Prague
2 International Clinical Research Center, St. Anne's University Hospital Brno, Brno
jSIPRO - A versatile CSI data processing tool
 

Spectroscopic imaging typically involves huge amount of spectra to be processed, analyzed and interpreted. Several tools enabling CSI data fitting have been introduced and widely used. However, to our best knowledge the vendor independent tool integrating all CSI data processing aspects suitable for the routine use of CSI in the clinical practice is not available. In this contribution jSIPRO program will be introduced enabling full processing and analysis of CSI data using external programs for data fitting.

Jozefovičová M1, Gálisová A2, Kronnerwetter C3, Kebis4, Berg A3, Kollárová R4, Krššák M3, Kašparová S1
1Faculty of Chemical & Food Technology, Slovak University of Technology Bratislava, 

2Faculty of Mathematics, Physics and Informatics, Comenius University in Bratislava, 

3 Medical University of Vienna

4Slovak Medical University

Pathophysiological rat model of dementia investigated by means of in vivo magnetic resonance spectroscopy and microimaging
The main aim of this study was a comparative analysis of the animal model mimicking the pathology of human vascular dementia by noninvasive neuroimaging techniques - MR spectroscopy and MR microimaging (MRMI). We used a pathophysiological rat model by 3-vessel occlusion of the cervical carotides. Parameters from in vivo 1H and 31P MRS that were measured after 4 weeks after occlusion correlated very well with microscopical changes measured by MRMI. By means of single voxel localized 1H MRS we found typical changes for brain neurodegeneration – a significant increase of Myo-Inositol/total Creatine, Glutamate/total Creatine ratios, and these changes correlated with hypointensive T2* signals of glial cells in hippocampal rat brain region in pathologic rats. The use of the above animal model is an attempt to improve the prevention, diagnosis, understanding and treatment of neurological conditions.

Klose U, Batra M, Bender B, Brendel B, Erb M, Nägele T:

Department of Neuroradiology, University Hospital Tuebingen
Improvements in evaluation of clinical fMRI measurements by correlation with subject specific response functions 

Clinical fMRI measurements are often performed in order to localize the relevant functional areas within the brain for motor and language tasks. However, these examinations need active cooperation of the patients and sometime they are not able to fulfil the stimulation task completely. The BOLD response function will be modified in these cases and some of activation areas might be hidden, if the standard evaluation procedure based on the comparison with a boxcar function is used. We improved the visibility of relevant functional areas by performing a two-step-evaluation. In a first step, one of the relevant activation areas is selected in a t-map, which is obtained by comparison with a boxcar-function using a small threshold for t. In a second step, the time course in this region is used as a subject and region specific response function. This procedure allowed the visualization of networks of language areas even in patients with bad performance.

Kriegl R, Moser E, Schmid AI

Centre of Excellence HF MR, Centre for Medical Physics and Biomedical Engineering, Medical University of Vienna

Independent Component Analysis and Artifact Removal in Human Calf Muscle FMRI

Echo planar imaging (EPI) can be used to acquire fMRI of muscle, but it is sensitive to artifacts, particularly those from motion. Artifacts are exaggerated by the fact that the ischemia-reperfusion experiment takes a relatively long time, roughly 45 minutes. Independent component analysis (ICA) is used successfully in electroencephalography and brain fMRI to separate data into components and determine artifacts. The goal of the presented work is to use temporal ICA in order to identify fMRI artifacts in calf muscle imaging data and also to separate and investigate the data's temporal composition.

Kronnerwetter C, Trattnig S

Centre of Excellence HF MR, Department of Radiology, Medical University of Vienna

Comparison of 3D SPACE FLAIR at 7 T with 2D TSE FLAIR at 3 T in the identification of MS-Plaques

Studies of Multiple Sclerosis lesions may benefit from higher SNR and contrast at ultra-high field .

The image properties and diagnostic potential of SPACE at 7 T is compared with that of 2D FLAIR at 3 Tesla. 

Eight patients with MS were examined with a 2D FLAIR at 3 T and with a 3D FLAIR at 7 T. 

Twenty-six lesions, all located in juxtracortical white matter were detected on the 3D-7 T FLAIR data only. 

At 7 T, 3D FLAIR with eightfold higher resolution allowed the detection of small lesions in MS- patient.

Mang SC: 
Section Experimental MR, Department of Neuroradiology, University Hospital Tuebingen
DTI Based Thalamus Segmentation: Dependence of segmentation results on reference direction set

The proposed segmentation method is dependent on the chosen set of reference directions used to classify the local diffusion orientation in the segmentation process. I evaluated 6 reference direction sets as a first step towards investigating the effect of reference directions on the segmentation results. The results indicate that equidistant placement of the reference directions on the surface of the unit sphere is a good start for further optimization.

Piotrowska B, Klose U:

Department of Neuroradiology, University Hospital Tuebingen

Multi-slice pulsed arterial spin labeling - possibilities and limitations. 

Arterial spin labeling is non-invasive MRI method to measure perfusion. Information about blood flow in the selected volume can be obtained thanks to magnetization difference between control and tag images, where the tag (or: labeled)  images are collected after application of 180° RF-pulse. In addition to blood flow, ASL at multiple inversion times makes possible to assess the arrival time of blood to the imaging slice. The method requires careful adjustment of parameters, and can suffer from several effects. These will be discussed during the presentation.

Ryn M, Erb M, Klose U: 
University Hospital Tuebingen
Intraindividual stability of activated cluster positions within cortical and subcortical structures of the auditory pathway

In fMRI experiments with acoustic stimulation, not only the acoustic cortex is involved but also several areas within the brainstem. These areas could be detected by the application of several improvements of the measurement and the evaluation technique. In the current study, the individual position of the main activation positions within the brainstem were compared after normalization to a standard brain. 

It was found that the variation of the peak positions in the examined group of healthy volunteers was up to 3 mm.

Schewzow K1,2, Moser E1, Wolzt M2, Schmid AI1

1Centre of Excellence HF MR, Centre for Medical Physics and Biomedical Engineering, Medical University of Vienna

2Dpt. of Clinical Pharmacology, Medical University of Vienna

Modeling the hyperemic response in skeletal muscle fMRI
In the last fifteen years fMRI was also applied to skeletal muscle and different paradigms, such as exercise, ischemia and postocclusive reactive hyperemia have been used to provoke measurable BOLD signal alterations. Due to the long duration of the experiments, large size of the data and the sensitivity of echo planar imaging (EPI) to artifacts and it is desirable to have a stable and operator-independent evaluation method for muscle fMRI data. In this work, we modeled the hyperemic response in skeletal muscle after occlusive ischemia for the more reliable estimation of the important parameters e.g. time to hyperemic peak, hyperemic peak value, peak area.

Schmid AI, Moser E

Centre of Excellence HF MR, Centre for Medical Physics and Biomedical Engineering, Medical University of Vienna

Off-line reconstruction of Siemens NMR data

Recent development in NMR, in particular multi-array coils and parallel imaging, have increased the possibilities and requirements on image reconstruction. A stand-alone off-line reconstruction tool was developed, using the measurement raw data. Features include fully automatic deduction of sequence parameters and GRAPPA reconstruction. Coil element complex k-space, images or spectra are stored individually. The code is modular, first populating k-space from imaging data, then constructing missing points before performing reconstruction. This permits easy integration with other software packages or add-ons for i.e. filtering, phase combination or quantification. This tool should help developers and advanced users facilitating data handling, offering alternative transparent data analysis and overcoming limitations in the scanner software. 

Strasser B, Chmelik M, Trattnig S, Gruber S, Bogner W

Centre of Excellence HF MR, Department of Radiology, Medical University of Vienna

Prior knowledge in CSI obtained from phase images: initial results

In general it is of advantage concerning reproducibility and speed to decrease the degree of freedom when fitting MR Spectroscopy data.

In this study a 2D CSI map with 64x64 voxels of the brain was acquired at a Siemens 7T scanner with a circular polarized coil using an FID sequence and an acquisition delay of 1.3 ms. A 128x128 phase image was acquired by a gradient echo sequence under similar conditions within 0.5 s.

This phase prior knowledge (PPK) was used during the post procession by LCModel. In order to show the advantage of this approach different SNRs, linewidths and acquisition delays were simulated. 

It could be shown that phase estimation in CSI data without PPK was increasingly inaccurate for lower spectral quality while phase estimation based on PPK was insensitive to this effect. 

PPK based on phase mapping could be used for accurate combination of multichannel CSI data where accurate phase knowledge is crucial.
Tintěra J1, Krhut J 2, Holý P3, Zachoval R3
1 MR-unit, Department of Diagnostic and Interventional Radiology, Institute for Clinical and Experimental Medicine & Faculty of Medicine, Charles University, Prague
2 Department of Urology, University Hospital Ostrava

3 Department of Urology, Thomayer University Hospital, Prague
Brain activations during urological intervention: an fMRI study

While number of fMRI studies addressed the activation of brain structures during the filling phase and during contraction of the pelvic floor muscles, the brain activation during micturition to date has only been evaluated with PET. The goal of this study was to map the cortical activity during micturition and correlate the findings with current hypothetic model of the neural control of the lower urinary tract.

We evaluated 8 healthy female volunteers (20 – 68 years old). Six Ch filing catheter was used for repeated bladder filling. The patient table was covered by absorbent pads and sheets to allow the patient to urinate. All fMRI examinations were performed on 3T MR scanner (Siemens Trio) using gradient-echo EPI sequence with parameters: TE=30ms, TR=2s, voxel=3x3x3mm. The fMRI measurement consisted of 210 dynamics (volumes of 35 slices). Three to four micturition events were recorded in each patient. The urinary bladder was filled at a rate of 50 ml/min until a sensation to urinate was reported.Evaluation on individual level was done using SPM8 (pre-processing: realignment, slice timing, smoothing with kernel 8x8x8mm) and using GIFT software (independent component analysis - ICA). In each subject, the component with the time course the best correlating with an experiment record (micturition events, pressure) was selected for the group statistics. Second level group statistic was done using one-sample t-test with final threshold level p=0.005. 

Brain activation during micturition events can be seen on fig.1. Activations are located in the limbic lobe (anterior cingulate and paracingulate gyrus [0,32,-3]) , both left and right superior frontal gyrus (orbital part [+-24,35,-19]). Smaller clusters of activation we found also in left inferior temporal gyrus [-56,-46,-14] and left parietal lobe [-37,-74,50].

This study is to our knowledge the very first study describing the brain activity during voiding. Despite the fact that only certain part of subjects (8 from 23) was able to void successfully in supine position and during an fMRI measurement we are able to detect regions of activation in frontal, temporal and parietal lobe.The use of ICA helped to identify correct components reflecting micturition because of unpredictable and individually variable hemodynamic response function. Our results are in good agreement with general hypothesis of bladder control scheme which involves also anterior cingulate cortex and prefrontal region. 

Wagnerová D1, Dezortová M1, Kršek P2, Marusič P3, Zámečník J4, Jírů F1, Herynek V1, Škoch A1, Hájek M1 

1 MR-unit, Dept. Diagnostic and Interventional Radiology, Institute for Clinical and Experimental Medicine, Prague
2 Dept. Pediatric Neurology, Charles University in Prague, 2nd Faculty of Medicine, University Hospital Motol, Prague
3 Dept. Neurology, Charles University in Prague, 2nd Faculty of Medicine, University Hospital Motol, Prague
4 Dept. Pathology and Molecular Medicine, Charles University in Prague, 2nd Faculty of Medicine, Prague
Lateralization of mesial temporal lobe epilepsy using correlations between quantitative MR parameters 

Epileptogenic zone (EZ) in in the syndrome of mesial temporal lobe epilepsy (MTLE) is usually characterized by increased choline concentration, T2 relaxation times and mean diffusivity, whereas N-acetyl aspartate is decreased. Quantitative correlations between these parameters may help in cases with inconsistent lateralization. It was found that the correlation slope provides information about the significance of metabolic or structural changes. Different values in anterior-posterior direction of HC in each parameter were found. In all (13/20) unilateral cases EZ was well determined, only 5/7 bilateral cases were correctly lateralized. Diffusion image distortions, chemical shift artifact and inhomogeneities occurring often in MR spectra are the main limitations of proposed semiatomatic method.

Zbýň Š1,2 , Stelzeneder D1, Welsch GH1,3, Negrin LL4,  Juráš V1,5, Mayerhoefer M1, Szomolányi P1,5, Bogner W1, Domayer S2, Weber M1, Trattnig S1
1 Centre of Excellence HF MR, Department of Radiology, Medical University of Vienna, Vienna 
2 Department of Orthopedic Surgery, Medical University of Vienna, Vienna 
3 Department of Trauma Surgery, University Hospital of Erlangen, Erlangen 
4 Department of Trauma Surgery, Medical University Vienna, Vienna 
5 Department of Imaging Methods, Institute of Measurement Science, Slovak Academy of Sciences, Bratislava
Evaluation of Native Cartilage and Repair Tissue after Two Different Cartilage Repair Surgery Techniques with Sodium MRI at 7T 

The aim was to apply gradient-echo sequence optimized for sodium imaging at 7T for the evaluation of repaired tissue glycosaminoglycan (GAG) content in patients after bone marrow stimulation (BMS) and matrix-associated autologous chondrocyte transplantation (MACT) treatment of articular cartilage. Significantly lower sodium normalized values were found in the repaired tissue in comparison to the native cartilage in both treatment groups and significantly lower sodium normalized values were observed in BMS repair tissue in comparison to MACT repair tissue. Our results suggest that MACT treatment provides higher GAG content and therefore better quality of repair tissue when compared to BMS techniques.
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