FRIDAY, 7 MAY 2010

SUNRISE EDUCATIONAL COURSE
Hot Topics in Body MRI: NSF Update

Room K1
07:00 – 08:00
Organizers: Talissa Altes, Elmar Max Merkle and Bachir Taouli

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe the current knowledge on NSF;

· Explain current guidelines and regulations involving the use of Gadolinium contrast agents;

· Evaluate the impact of NSF on body MR practice; and

· Describe the results of non contrast sequences applied to body imaging.

NSF Update       Moderators: Talissa Altes and Elmar Max Merkle
07:00
NSF Update & Impact on Your Practice

Jeffrey C. Weinreb, M.D. 

07:30 
Non Contrast MRI of the Abdomen: Does It Work?
Christoph J. Zech, M.D.
SUNRISE EDUCATIONAL COURSE
Tissue Contrast in MSK MRI - From Physics to Physiology

Room K2
07:00 – 08:00
Organizer & Moderator:  Bernard J. Dardzinski

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe contrast mechanisms in MSK imaging, most notably in imaging of articular cartilage;

· Describe the physics of advanced MR sequences;

· Identify the most suitable new MR sequences for four important indications;

· Implement current MR protocols for daily practice and be aware of the most useful indications for these techniques.

07:00
T1rho Imaging: Techniques and Basis for Image Contrast

Ravinder Reddy, Ph.D. 

07:30 
MSK Clinical and Research Applications of UTE Imaging

Christine Chung, M.D.

SUNRISE EDUCATIONAL COURSE

Image Reconstruction

Victoria Hall
07:00 – 08:00
Organizer & Moderator:  Elfar Adalsteinsson

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe the main steps involved in efficient non-Cartesian image reconstruction;

· Formulate a generalized signal model incorporating gradient encoding, coil sensitivity and Bo inhomogeneity;

· List the pro’s and con’s of Cartesian and non-Cartesian parallel MRI;

· Compare compressed sensing, HYPR, and k-t BLAST with respect to their use of prior knowledge;

· Describe the principles of separating water and fat signals; and

· Name three different approaches for motion correction and appraise their potential to become routine methods

Chemical Shift and Motion

07:00 
Separating Water and Fat

Scott B. Reeder, M.D., Ph.D. 

07:30 
Motion Correction

David Atkinson, Ph.D.
SUNRISE EDUCATIONAL COURSE

Imaging Biomarkers

Room A1
07:00 – 08:00
Organizers & Moderators:  Jeffrey L. Evelhoch and Sabrina M. Ronen

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe what a biomarker is and how MR can be used as a biomarker;

· Explain how biomarkers are qualified to be fit for their intended purpose;

· List requirements for use of MR biomarkers in both preclinical studies and clinical trials; and

· Give examples of how imaging biomarkers are being used in at least two of the following areas: multiple sclerosis, oncology, cardiovascular diseases and neurodegenerative diseases.

07:00
Imaging Biomarkers in Oncology

Daniel C. Sullivan, M.D. 

07:30 
Imaging Biomarkers in Cardiovascular Disease

Chun Yuan, Ph.D.

SUNRISE EDUCATIONAL COURSE

Brain: An Absolute Beginner’s Guide to Anatomical & Functional MRI

Room A4
07:00 – 08:00
Organizer & Moderator:  Geoffrey J.M. Parker

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Identify the neuroanatomical and neurophysiological parameters which are accessible to MR measurement; 

· Describe the underlying physics of MR neuroimaging techniques;

· Describe the data acquisition and analysis techniques most commonly used for anatomical and functional MRI of the brain;

· Recognize the potential value of advances such as parallel imaging, fast imaging techniques and high magnetic field strengths for imaging the brain; and

· Name typical clinical applications for which specific MRI techniques are suited.

07:00
Absolute Beginners' Guide to Functional MRI

Peter A. Bandettini, Ph.D.

SUNRISE EDUCATIONAL COURSE

Potentials & Challenges of High-Field MRS

Room A5
07:00 – 08:00
Organizers & Moderators:  Rolf Gruetter and Ivan Tkac 

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe advantages and potentials of MRS at very high fields;

· Identify problems and challenges of high field MRS;

· Define the MRS detectable neurochemical profile of the brain;

· Describe principles of metabolite quantification;

· Assess spectral quality and identify main sources of spectral quality deterioration; and

· Explain the importance of B0 shimming at high fields.

Application of High-Field MRS On Animal Models 

07:00 
Ultra High-Field MRS of Rodents
Vladimir Mlynarik, Ph.D., D.Sc. 

07:30 
MRS of Transgenic Mice
Gulin Oz, Ph.D.

SUNRISE EDUCATIONAL COURSE

Modeling & Quantitative Analysis for Body DCE MRI

Room A6
07:00 – 08:00
Organizers & Moderators: Henry Rusinek and Min-Ying Lydia Su 

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe various DCE models used for different organs including kidney, liver, breast, and prostate;

· Describe analysis methods used to measure vascularity, permeability, and blood flow;

· Implement Monte Carlo noise simulation method to predict parameter bias and precision;

· Compare conventional compartmental kinetic models and distributed models;

· Apply procedures for converting MRI signal intensity to tracer concentration; and

· Explain current method for measuring vascular input function and analyzing its impact on obtained DCE parameters.

07:00 
ROI or Voxel
Min-Ying Lydia Su, Ph.D. 

07:30 
The Future
Thomas E. Yankeelov, Ph.D.

SUNRISE EDUCATIONAL COURSE

From Bench to Bedside to Bench: Translation of Animal Models to Clinical Practice & From Clinical Practice to Animal Models

Room A7
07:00 – 08:00
Organizers: Pia C. Maly Sundgren and Afonso C. Silva

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe the main MRI methods used in experimental studies to understand the underlying disease mechanisms;

· Identify what is known about the underlying disease mechanisms, and which type of MRI investigations could be used for diagnosis and clinical investigation;

· Describe the main MRI methods used in the clinical setting to diagnose the condition, and the rationale behind this; and

· Make the translation from what is - and can be - done in experimental studies to what can be done clinically, and where animal models bring new insight to disease.

Multiple Sclerosis

Moderators: Diana M. Gomez-Hassan and Afonso C. Silva

07:00 
MRI Tracking of Stem Cells in Multiple Sclerosis
Vincent Dousset, M.D. 

07:30 
Connectivity in MS
Tarek Yousry, M.D.

SUNRISE EDUCATIONAL COURSE

Cardiovascular Imaging: Disease or Problem Based Teaching, Practical Protocols

Room A8
07:00 – 08:00
Organizers & Moderators: Victor A. Ferrari, Vivian S. Lee and Mitsue Miyazaki

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Recognize recent advancements and requirements in 3T cardiovascular MRI, as compared to present 1.5T MRI;

· Evaluate the strengths and limitations of current cardiovascular MRI techniques when applied to clinical diagnostic examinations;

· Describe current clinical techniques for assessment of ischemic heart disease and various cardiac diseases using new methods;

· Select the potential clinical applications of time-resolved techniques, and the technical challenges that will need to be resolved for wider applications; and

· Apply current approaches optimally to these diseases. 

T2/T2* Imaging 

07:00 
Edema
Subha V. Raman, M.D. 

07:20 
Bold
Rohan Dharmakumar, Ph.D. 

07:40 
Iron Overload
Wynnie Lam, M.D.

SUNRISE EDUCATIONAL COURSE

Trials & Tribulations: Multicenter Trial Headaches & Their Cures

Room A9
07:00 – 08:00
Organizers & Moderators: Nicola de Stefano and Jeffrey Joseph Neil

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe multiple methods for setting up and maintaining site quality and certification for multicenter imaging trials;

· Explain the issues related to performing research involving INDs or IDEs;

· Evaluate the sensitivity, specificity and reliability of current imaging methods to detect relevant quantitative changes within the brain; and

· Describe the underlying principles for adopting and evaluating potential surrogate imaging markers for assessment of drug efficacy.

Surrogate Markers 

07:00 
MR Metrics as Biomarkers for Pharma Studies
Paul M. Matthews, M.D., Ph.D. 

07:30 
The Lesson of MS: Is MRI Useful as Surrogate Marker?
Maria Pia Sormani, Ph.D.

PLENARY SESSION

Genotyping & MR Phenotyping

Room A1
08:15-09:35

Organizers & Moderators: Jeff W.M. Bulte and Stefan Sunaert

08:15
681.
Genotyping and Anatomical Abnormalities
Alan F. Scott, 1
1Johns Hopkins University School of Medicine, Baltimore, MD, United States
The advances in human genetics during the past three decades have resulted from a series of technological and organizational breakthroughs.  As the limits of genotyping are realized a renewed emphasis on cheaper and faster sequencing approaches has emerged and various new and exciting approaches to whole genome sequencing are fast appearing.  This talk will outline some of the technologies that have been and are being developed to increase the speed and accuracy of genetic data and how such information will revolutionize the way medicine is practiced for the rest of the century.
08:40
682.
MR Imaging for Mouse Phenotyping
R. Mark Henkelman1
1Hospital for Sick Children, Toronto, ON, Canada
Comprehensive phenotyping of large numbers of mutant mice is laborious and expensive. Three-dimensional imaging is a promising approach for providing overviews of anatomical and functional phenotypes. This talk will describe some of the developments in high throughput imaging methods such as MR, X-ray CT, and optical imaging. Equally, or even more importantly, quantitative computer methods for analyzing differences in the 3D sets will be described. Example applications to a variety of mutants will be shown. Particular emphasis will be given to imaging of embryonic mutations given the expected large numbers of embryonic lethals from the single gene knockout programs.
09:05
683.
Genetic Dysregulation and White Matter MR Phenotype
Marjo S. van der Knaap1
1VU University Medical Center, Amsterdam, Netherlands
Different causes, both genetic defects and acquired causes, for white matter disorders lead to different patterns of abnormalities on brain MRI. These patterns are homogeneous among patients with the same disorder and different for patients with other disorders. These different and consistent MRI phenotypes can be used to diagnose known disorders and to identify novel disorders. The MRI phenotypes are based on selective vulnerability of brain structures and parts of structures for different adverse influences. Similarities in MRI phenotypes may reflect similarities in basic defects or pathophysiological mechanisms.
High Resolution Brain Imaging

Room A1
10:30-12:30

Moderators: Joseph J.H. Ackerman and Essa Yacoub

10:30
684.
T2-Weighted MRI Visualizes Cortical Layers in Living Mice
Susann Boretius1, Anastasia Stoykova2, Roland Tammer1, Thomas Michaelis1, Jens Frahm1
1Biomedizinische NMR Forschungs GmbH, Max-Planck-Institut für biophysikalische Chemie, Göttingen, Germany; 2Molekulare Zellbiologie, Max-Planck-Institut für biophysikalische Chemie, Göttingen, Germany
The delineation of cortical layers in living animals is of major interest for a variety of questions ranging from developmental biology to studies of genetic alterations. Here, high-resolution T2-weighted MRI at 9.4 T is demonstrated to detect layer-like structures in mouse brain in vivo, which at least in part correspond to the histologically defined 6-layer structure of mammalian cortex. For the first time age-related cortical differences in healthy mice and severe alterations in layer architecture in cortex-specific Pax6 conditional knockout mice are visualized by in vivo MRI.
10:42
685.
Magnetic Susceptibility Anisotropy of Central Nervous System
Chunlei Liu1,2
1Brain Imaging and Analysis Center, Duke University, Durham, NC, United States; 2Radiology, Duke University, Durham, NC, United States
Magnetic susceptibility difference between gray and white matter results in strong phase contrast at high magnetic field strength. We report, for the first time, a surprising observation of tissue-level magnetic susceptibility anisotropy in central nervous system (CNS). Specifically, we found that susceptibility of the white matter exhibits strong orientation dependence. Such orientation variation is extensive throughout the white matter area, but is relatively weak in the gray matter. We anticipate that imaging this anisotropy will provide a unique contrast that is unknown previously.  In addition, it will provide a novel tool to further quantify the substructures of the CNS.
10:54
686.
Reliable Cortical Thickness Estimation with Reduction of Susceptibility-Induced Signal Loss Using Optimized T1-Weighted Single-Slab 3D Turbo Spin Echo Pulse Sequence
Hyunyeol Lee1, Eung Yeop Kim2, Jin-Suck Suh2, Jaeseok Park2
1Medical Science, Yonsei University, Seoul, Seodaemun-gu, Korea, Republic of; 2Radiology, Yonsei University
MP-RAGE, currently has gained popularity in volumetric studies, is highly influenced by susceptibility-indeced magnetic field inhomogeneities, yielding signal losses or image distortions. In this work, we investigated the feasibility of the optimized sinlge-slab 3D fast/turbo spin echo imaging for the accurate measurement of cortical thickness. Our Results demonstrated that the proposed method alleviated susceptibility-induced problems, and thereby yielding more reliable volumetric values, as compared to those from conventional MP-RAGE. We concluded that the proposed sequence could be an alternative to conventional MP-RAGE for brain volumetry.
11:06
687.
The First MRI Detection of Prion Protein Plaques in the Cerebral Cortex in Variant Creutzfeldt-Jakob Disease: Post Mortem MR Microscopy at 9.4 Tesla
Harpreet Hyare1, Po-Wah So2, Caroline Powell1, Thornton John3, Tarek Yousry3, Sebastian Brandner1, Harry Parkes4
1MRC Prion Unit, UCL Institute of Neurology, London, United Kingdom; 2Institute of Psychiatry, London, United Kingdom; 3National Hospital for Neurology and Neurosurgery; 4Department of Brain Repair and Rehabilitation, UCL Institute of Neurology, London, United Kingdom
Magnetic resonance microscopy at 9.4T with in plane resolution of 58 microns can depict amyloid plaques composed of the abnormal prion protein in the cortex of patients with vCJD.  Formalin fixed cortical samples, passively stained with gadoteric acid and scanned with a high resolution 3D gradient echo sequence (TR 20, TE 5, 16 averages) demonstrate prion protein (PrP) plaques as hypointense foci in the cortex which correspond to PrP immunostaining.  As high field strength magnets enter clinical practice, in vivo MRI of the cortex may improve diagnosis and monitoring of vCJD.
11:18
688.
MRI Laminar Resolution of the Human Retina
Qi Peng1,2, Yi Zhang2, Timothy Q. Duong, 12
1Radiology, UT Health Science Center at San Antonio, San Antonio, TX, United States; 2Research Imaging Institute, UT Health Science Center at San Antonio, San Antonio, TX, United States
MRI of the awake human retina is challenging because the thin retina is located in a region of high magnetic susceptibility, is susceptible to eye motion and high resolution is needed. This study successfully demonstrated for the first time MRI anatomical laminar resolution of the in vivo human retina at 3 T. Laminar thicknesses were quantified. Potential challenges, solutions and outlooks for future applications are discussed.
11:30
689.
High Resolution 1H MRI of Postmortem Human Brain Sections Performed at 21.1 T
Parastou Foroutan1, Katherine J. Schweitzer2, Dennis W. Dickson3, Daniel F. Broderick4, Uwe Klose5, Daniela Berg6, Zbigniew K. Wszolek2, Samuel C. Grant1
1Chemical & Biomedical Engineering, The Florida State University, Tallahassee, FL, United States; 2Department of Neurology, Mayo Clinic Florida, Jacksonville, FL, United States; 3Department of Neuroscience, Mayo Clinic Florida, Jacksonville, FL, United States; 4Department of Radiology, Mayo Clinic Florida, Jacksonville, FL, United States; 5Department of Radiology, Section for Experimental ZNS Imaging, University hospital Tuebingen, Tuebingen, Germany; 6Hertie Institute for Clinical Brain Research, University of Tuebingen, Tuebingen, Germany
The first MRM evaluations of human tissue (Alzheimer/Parkinson related pathology) at 21.1 T, the highest magnetic field available for MRI, are presented. Quantitative analysis of relaxation proved very sensitive in identifying control versus pathological tissue, while parametric mapping demonstrated the potential for categorizing severity. Generally, neurodegeneration appeared more pervasive than expected, extending well beyond the regions normally considered to be affected by either Alzheimer’s or Parkinson’s disease alone. As a pathological tool, MRM has potential to elucidate the extent and severity of such neurodegeneration, and hopefully, may improve the diagnostic capabilities of MRI as higher magnetic fields become available.
11:42
690.
Dependence of R2* Bias on Through-Voxel Frequency Dispersion and Gradient Echo Train in High-Resolution 3D R2* Mapping
Gunther Helms1, Peter Dechent1
1MR-Research in Neurology and Psychiatry, University Medical Center, Göttingen, Lower Saxony, Germany
An empirical model for the influence of through-voxel gradients on log regression of R2* was derived from simulations. This advocates trains of many gradient echoes that start early and are short compared to local frequency dispersion, that is, use of non-selective high-resolution 3D acquisitions. The general trade-off is between statistical error of R2* and sensitivity to bias. For 1mm resolution at 3T, excessive bias can be confined to small orbito-frontal and temporo-basal regions, whereas correction of bias is unreliable. High-resolution R2* mapping of (almost) the whole brain seems feasible.
11:54
691.
Visualization of the Subthalamic Nuclei Using High-Resolution Susceptibility Mapping at 7T
Andreas Schäfer1, Birte U. Forstmann2, Jane Neumann1, Robert Turner1
1Max-Planck-Institute for Human Cognitive and Brain Sciences, Leipzig, Germany; 2Department of Psychology, University of Amsterdam, Amsterdam, Netherlands
Deep brain stimulation targeting the subthalamic nucleus (STN) is an important treatment for Parkinsonâ€™s disease patients. The STN has been previously visualized at 3T and 7T using T2-weighted imaging, short inversion recovery sequences, phase imaging or susceptibility-weighted imaging, but contrast is inadequate or misleading, and the STN's borders are poorly defined. Here we used high-resolution phase imaging at 7T to calculate susceptibility maps of the STN and its surrounding areas. These show far clearer visualization of the STN, with excellent discrimination from the adjacent substantia nigra.
12:06
692.
Assessment of Motion and F0 Artifacts in 7T High Resolution T2*-Weighted Imaging in Alzheimer’s Disease Patients, and Application of a Navigator-Based Correction Scheme
Maarten J. Versluis1,2, Johannes M. Peeters3, Sanneke van Rooden1,2, Jeroen van der Grond1, Mark A. van Buchem1, Andrew G. Webb1,2, Matthias J. van Osch1,2
1Radiology, Leiden University Medical Center, Leiden, Netherlands; 2CJ Gorter Center for High Field MRI, Leiden University Medical Center, Leiden, Netherlands; 3Philips Healthcare, Best, Netherlands
Image quality is decreased substantially in 7T high resolution T2*-weighted images in Alzheimer’s disease (AD) patients compared to younger volunteers. The source of the image artifacts was investigated in phantom experiments using translational/rotational motion parameters and f0 fluctuations from AD patients. It was found that image degradation by f0 fluctuations was a factor-of-four times larger than artifacts caused by movement typical of AD patients. By implementing a navigator echo correction for f0 fluctuations, the image quality increased considerably. This technique was succesfully applied in four AD patients showing significant image quality improvements.
12:18
693.
Phase-Based Regional Oxygen Metabolism (PROM) at 3T and Feasibility at 7T
Audrey Peiwen Fan1, Thomas Benner2, Divya S. Bolar3, Bruce R. Rosen2,3, Elfar Adalsteinsson, 1,3
1Electrical Engineering and Computer Science, MIT, Cambridge, MA, United States; 2Athinoula A. Martinos Center for Biomedical Imaging, Charlestown, MA, United States; 3Health Sciences and Technology, Harvard-MIT, Cambridge, MA, United States
The cerebral metabolic rate of oxygen (CMRO2) is an important indicator for brain function and disease, including stroke and tumor.  CMRO2 can be quantified from measurements of venous oxygen saturation (Yv) and cerebral blood flow (CBF) in cerebral veins.  Bulk susceptibility measurements based on gradient-echo phase maps has been used to estimate Yv in vivo at 3T. Challenges of this technique include partial volume effects, phase wrapping, and background susceptibility gradients.  Here we combine phase-based measurements of Yv with ASL measurements of CBF to quantify CMRO2 in cerebral vessels at 3T.  Further, we extended estimates of Yv to 7T, achieving a 1/5 reduction in voxel size.  The improved spatial resolution allows examination of smaller vessels more indicative of regional brain function.  Future work includes extending the method to estimate CMRO2 at 7T.
Short TE & Susceptibility MRI

Victoria Hall
10:30-12:30

Moderators: E. Mark Haacke and Franciszek Hennel

10:30
694.
Simultaneous Short T2 Excitation and Long T2 Suppression RF Pulses
Michael Carl1, Mark Bydder2, Eric Han1, Graeme Bydder2
1GE Healthcare, Waukesha, WI, United States; 2University of California, San Diego
We present a specialized RF technique based on applying a 180° RF excitation pulse that can achieve short T2 tissue excitation and long T2 tissue suppression simultaneously, which may open the possibility for direct excitation of only short T2 tissues, in place of additional separate long T2 suppression techniques. We optimized the RF pulse parameters and experimentally tested the sequence.
10:42
695.
MRI with Zero Echo Time: Hard Versus Sweep Pulse Excitation
Markus Weiger1,2, Klaas Paul Pruessmann2, Franciszek Hennel3
1Bruker BioSpin AG, Faellanden, Switzerland; 2Institute for Biomedical Engineering, University and ETH Zurich, Zurich, Switzerland; 3Bruker BioSpin MRI GmbH, Ettlingen, Germany
Zero echo time (TE) is achieved in an MRI sequence when the readout gradient is already on during the excitation. 3D radial techniques designed in this way have been proposed using either a hard pulse excitation or a pulse with a frequency sweep, as in the SWIFT technique. The two versions are compared in this work. It is demonstrated that they are equivalent with respect to T2 sensitivity but that the SNR of zero ZE MRI with hard pulse excitation is superior to its sweep pulse counterpart due to the periodical acquisition gapping required in a practical implementation of the latter.
10:54
696.
Optimization of Iron Oxide Nanoparticles Detection Using Ultrashort TE Imaging
Olivier Maciej Girard1, Kazuki N. Sugahara2, Lilach Agemy2, Erkki Ruoslahti2, Graeme M. Bydder3, Robert F. Mattrey3
1Department of Radiology , University of California, San Diego, CA, United States; 2Vascular Mapping Center, Burham Institute for Medical Reserach at UCSB, Santa Barbara, CA, United States; 3Department of Radiology, University of California, San Diego, CA, United States
Iron oxide nanoparticles (IONPs) are used in various MRI applications. They are usually considered to be negative contrast agents due to their strong T2* effect, but they also have intrinsic T1 shortening properties that can produce positive contrast using appropriate pulse sequences. Here we show that a multiecho ultrashort TE sequence can be used very efficiently to generate three different contrasts (T1, T2* and hybrid T1-T2*) in a single acquisition, providing increased detection sensitivity and specificity while benefiting from positive contrast Contrary to conventional wisdom, T1-contrast can be superior to the T2*-contrast when imaging with IONPs.
11:06
697.
Highly Localized Positive Contrast of Small Paramagnetic Objects Using 3D Center-Out RAdial Sampling with Off-Resonance Reception (RASOR)
Peter Roland Seevinck1, Hendrik De Leeuw1, Clemens Bos2, Chris JG Bakker1
1Radiology, University Medical Center Utrecht, Utrecht, Netherlands; 2Philips Healthcare, Best, Netherlands
We present a 3D imaging technique, applying RAdial Sampling with Off-resonance Reception (RASOR), to accurately depict and localize small paramagnetic objects with high positive contrast. The RASOR imaging technique is a fully frequency encoded 3D ultrashort TE (UTE) center-out acquisition method, which utilizes a large excitation bandwidth and off-resonance reception. By manually introducing an offset, Äf0, to the central reception frequency (f0), the magnetic field disturbance causing the typical radial signal pile in 3D center-out sampling can be compensated for, resulting in a hyperintense signal at the exact location of the small paramagnetic object. This was demonstrated by 1D simulations and experiments of gel phantoms containing three paramagnetic objects with very different geometry, viz., subvoxel stainless steel spheres, paramagnetic brachytherapy seeds and a puncture needle. In all cases, RASOR is shown to generate high positive contrast exactly at the location of the paramagnetic object, as confirmed by X-ray computed tomography (CT).
11:18
698.
In Vivo Demonstration of Enhancing Gas-Filled Microbubble Magnetic Susceptibility with Iron Oxide Nanoparticles
April M. Chow1,2, Kannie W.Y. Chan1,2, Ed X. Wu1,2
1Laboratory of Biomedical Imaging and Signal Processing, The University of Hong Kong, Pokfulam, Hong Kong SAR, China; 2Department of Electrical and Electronic Engineering, The University of Hong Kong, Pokfulam, Hong Kong SAR, China
Gas-filled microbubbles have been shown as an MR susceptibility contrast agent; however, microbubble susceptibility effect is relatively weak when compared with other contrast agents. Studies have indicated that, by embedding magnetic nanoparticles, the magnetic susceptibility of the shell can be increased, thus enhancing the microbubble susceptibility effect. In this study, we further demonstrated the synergistic effect of gas core with iron oxide nanoparticles in achieving the overall microbubble susceptibility effect and characterized in vivo enhancements of microbubble susceptibility effects by entrapping iron oxide nanoparticles at 7 T, leading to the practical use of microbubbles as an intravascular MRI contrast agent.
11:30
699.
A Novel Approach to Positive Contrast Using SPIOs in the Motional Averaging Regime
Jon Furuyama1, Yung-Ya Lin2
1Radiology, University of California, Los Angeles, CA, United States; 2Chemistry and Biochemistry, University of California, Los Angeles, CA, United States
Currently, positive contrast with superparamagnetic iron oxide nanoparticles (SPIOs) is limited to large particles within the static dephasing regime. We present a novel approach to generating positive contrast from SPIOs within the motional averaging regime. By simply adding a T2-weighted sequence prior to an inversion recovery sequence, we show a 30-fold improvement in contrast-to-noise ratio (CNR) over ordinary inversion recovery sequences. By taking advantage of the latest advances in nanotechnology, we expect an even greater improvement by making use of nanoparticles that have both T1 and T2 enhancement.
11:42
700.
Susceptibility Tensor Imaging
Chunlei Liu1,2
1Brain Imaging and Analysis Center, Duke University, Durham, NC, United States; 2Radiology, Duke University, Durham, NC, United States
We propose a susceptibility tensor imaging (STI) technique to measure and quantify anisotropy of magnetic susceptibility. This technique relies on the measurement of resonance frequency offset at different orientations. We propose to characterize the orientation variation of susceptibility using an apparent susceptibility tensor. The susceptibility tensor can be decomposed into three eigenvalues (principle susceptibilities) and associated eigenvectors that are coordinate-system independent. We show that the principle susceptibilities offer strong contrast between gray and white matter while the eigenvectors provide orientation information of an underlying magnetic network. We believe that this network may further offer information of white matter fiber orientation.
11:54
701.
Midbrain Nuclei Visualization Improved by Susceptibility-Enhanced 3D Multi-Echo SSFP for Deep Brain Stimulation Guidance
Ming-Long Wu1, Geoffrey S. Young2, Nan-Kuei Chen1
1Brain Imaging and Analysis Center, Department of Radiology, Duke University Medical Center, Durham, NC, United States; 2Department of Radiology, Brigham and Women's Hospital, Harvard Medical School, Boston, MA, United States
MRI is routinely used for stereotactic guidance and surgical preparation for deep brain stimulation implantation. In preoperative MRI, a high contrast between midbrain nuclei and surrounding white matter is needed for more accurate electrode placement. Although conventional T2- and T2*-weighted imaging can be used for visualization of midbrain nuclei, a long TE value is needed and thus the scan time cannot be shortened. In this study, a 3D multi-echo steady-state free precession method is used to provide superior contrast at TE < 10ms. By further integrating SWI reconstruction and multi-echo SSFP, a direct and highly robust visualization of midbrain nuclei can be achieved.
12:06
702.
Brain Iron: Comparison of Postmortem SWI with Chemical Tissue Analysis
Nikolaus Krebs1, Christian Langkammer, 12, Walter Goessler3, Franz Fazekas2, Kathrin Yen1, Stefan Ropele2, Eva Scheurer1
1Ludwig Boltzmann Institute for Clinical-Forensic Imaging, Graz, Austria; 2Department of Neurology, Medical University of Graz, Graz, Austria; 3Institute of Chemistry - Analytical Chemistry, University of Graz, Graz, Austria
Certain neurodegenerative diseases are associated with increased iron concentration in specified brain regions. To provide an up to date basis for validation of MR-based assessment of brain iron content, iron concentrations in selected grey and white matter regions of postmortem human brains were determined using inductively coupled plasma mass spectrometry (ICPMS) and compared to corresponding susceptibility weighted images (SWI). Measured iron concentrations were in good agreement in most brain regions with values published before. Visual comparison of the measured results with contrast in SWI showed that areas with high iron content correlate well with hypointense regions.
12:18
703.
Microscopic Susceptibility Variation and Transverse Relaxation for the De Facto Brain Tumor Microvasculature
David Bonekamp1, Eugene Kim2, Barney Douglas Ward3, Jiangyang Zhang1, Arvind P. Pathak1
1Department of Radiology and Radiological Science, Johns Hopkins University, Baltimore, MD, United States; 2Department of Biomedical Engineering, Johns Hopkins University, Baltimore, MD, United States; 3Department of Biophysics, Medical College of Wisconsin,, Milwaukee, WI, United States
Development of new susceptibility-based contrast MR imaging biomarkers of angiogenesis (e.g. susceptibility-based blood volume and vessel size index) requires biophysical models that incorporate accurate representations of the brain tumor vasculature to establish an accurate relationship to the molecular basis of angiogenesis. We investigate the relationship between brain tumor angiogenesis and susceptibility-based contrast MRI by incorporating the de facto brain vasculature in a state-of-the-art computational model of MR image contrast called the finite perturber method (FPM). Our simulations show substantial signal differences between regions of tumor vascularity and normal brain while enabling to study the entire vascular network of a mouse brain at the same time.
fMRI in Genetics & phMRI

Room K1
10:30-12:30

Moderators: Timothy Q. Duong and Christopher Pawela

10:30
704.
Optogenetic Functional Magnetic Resonance Imaging (OfMRI): Genetically Targeted in Vivo Brain Circuit Mapping
Jin Hyung Lee1, Remy Durand2, Viviana Gradinaru2, Feng Zhang2, Dae-Shik Kim3, Karl Deisseroth2
1Electrical Engineering, University of California, Los Angeles, Los Angeles, CA, United States; 2Bioengineering, Stanford University, Stanford, CA, United States; 3Boston University, Boston, MA, United States
Despite an enormous, rapidly-growing functional brain imaging literature based on blood oxygenation level dependent (BOLD) signals, it remains controversial which classes of local activity and cellular elements (e.g., glia, axonal tracts, or excitatory neurons) can trigger BOLD responses. Using a novel methodology integrating Optogenetics with high-field fMRI, we show here that robust BOLD signal can be triggered in primary motor cortex by specific recruitment of CaMKIIa-expressing excitatory neurons. We further show that this approach allows for highly specific in vivo circuit identification, in which the functional role of cell types defined by location and genetic identity, can be directly observed and globally mapped in the living mammal.
10:42
705.
Light-Induced Activation of Light-Sensitive Pumps Modulates FMRI Responses
John E. Downey1,2, Piotr Walczak3,4, Suresh E. Joel1,2, Assaf A. Gilad3,4, Michael T. McMahon1,2, Heechul Kim3,4, James J. Pekar1,2, Galit Pelled, 2,5
1F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, MD, United States; 2The Russell H. Morgan Department of Radiology and Radiological Sciences , Johns Hopkins University School of Medicine, Baltimore, MD, United States; 3The Russell H. Morgan Department of Radiology and Radiological Sciences, Johns Hopkins University School of Medicine, Baltimore, MD, United States; 4Cellular Imaging Section, Vascular Biology Program, Institute for Cell Engineering , Johns Hopkins University School of Medicine, Baltimore, MD, United States; 5F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute  , Baltimore, MD, United States
Recent developments in optical-genetic (optogenetics) approaches enable immediate manipulations of neuronal firing rate by using light-induced activation of light sensitive pumps. We have engineered the excitatory neurons in rat somatosensory cortex to express halorhodopsin (light-sensitive chloride pump) using direct neuronal infection with lentivirus. Thus, in the presence of light, the chloride pumps open and trigger neuronal hyperpolarization i.e. decreases in neuronal firing rate. Consistent with electrophysiology results, light induced activation of halorhodopsin during forepaw stimulation, decreased the amplitude and the extent of fMRI responses. These results introduce an exciting and novel approach to study neuronal behavior in vivo.
10:54
706.
In-Vivo Optogenetic Activation of Cortical Astrocytes with FMRI at 9.4T: OptoMRI
Jack A. Wells1, Simon Walker-Samuel1, Nephtali Marina2, Melina Figueiredo3, Anja G. Teschemacher3, Michael Spyer2, Alexander V. Gourine2, Sergey Kasparov3, Mark F. Lythgoe1
1Centre for Advanced Biomedical Imaging, University College London, London, United Kingdom; 2Neuroscience, Physiology & Pharmacology, University College London, London, United Kingdom; 3Physiology & Pharmacology, University of Bristol, Bristol, United Kingdom
The relative contribution of the neuronal and glial activation to the BOLD signals is not fully established. Optogenetic techniques, in which particular brain cells are engineered to express light-sensitive ion channels, offer minimally invasive and temporally precise control of the activities of distinct cellular populations. 

In this study we performed simultaneous optogenetic activation of cortical astrocytes with high field fMRI . Astrocytes in the cortex of the anaesthetised rat brain were stimulated during continuous imaging using gradient echo EPI at 9.4T.  Here we present our preliminary data. 

11:06
707.
Mapping the Circuit of Fear with Pharmacogenetic Silencing and FMRI
Alessandro Gozzi1, Apar Jain2, Valerio Crestan1, Adam J. Schwarz1,3, Theodoros Tsetsenis2, Graham Sheridan4, Cornelius T. Gross4, Angelo Bifone1
1Neuroscience CEDD, GlaxoSmithKline, Verona, Verona, Italy, Italy; 2Mouse Biology Unit,, EMBL, , Monterotondo, , Italy, Italy; 3 Translational Imaging , Eli Lilly , Indianapolis, IN, United States; 4Mouse Biology Unit,, EMBL,, Monterotondo,, Italy, Italy
Functional MRI methods have been widely applied to map regional changes in brain activity elicited by somatosensory stimuli, complex cognitive or emotional tasks, and pharmacological challenges. Here we describe and demonstrate the use of fMRI to map the functional effects of rapid and reversible pharmacogenetic silencing of selected neuronal populations focally expressed in specific regions of the mouse brain. In combination with behavioural observations, this novel approach provides a powerful means to assess the functional role of these neurons, to resolve the brain circuitry they are elements of, and to establish their implication in behavioural control
11:18
708.
Pharmacological MRI and Resting-State FMRI of Functional Brain Organization in the Serotonin Transporter Knock-Out Rat
Kajo van der Marel1, Judith R. Homberg2, Willem M. Otte1, Rick M. Dijkhuizen1
1Image Sciences Institute, University Medical Center Utrecht, Utrecht, Netherlands; 2Donders Centre for Neuroscience, UMC St. Radboud, Nijmegen, Netherlands
Genetic variation in the serotonin transporter gene (5-HTTLPR) has been linked to various neuropsychiatric disorders, including depression and drug addiction. In this study we combined resting-state fMRI (rs-fMRI) with pharmacological fMRI (phMRI) in the serotonin transporter knock-out rat, to study the effects of disrupted serotonin homeostasis on functional organization during baseline and psychoactive stimulation. With rs-fMRI we observed positive functional connectivity among ROIs within the limbic system, but no difference with controls. With phMRI we found stronger activation responses to cocaine in knock-outs in specific limbic areas, which is in agreement with previously reported cocaine supersensitivity.
11:30
709.
Differential Effects of Chronic Fluoxetine Use in Young Vs. Adult Rats: A PhMRI Study
Anne Klomp1, Jordi L. Tremoleda2, Aart J. Nederveen1, Marzena Wylezinska2, Willy Gsell2, Liesbeth Reneman1
1Department of Radiology, Academical Medical Center, Amsterdam, Netherlands; 2Biological Imaging Centre, Imaging Science Department, MRC Clinical Sciences Centre, Hammersmith Hospital, Imperial College London, London, United Kingdom
The effects of chronic fluoxetine treatment (the only SSRI registered for use in children) on the developing brain are not well studied. Here we investigate the effect of chronic fluoxetine exposure on the serotonergic system in adult and peri-adolescent rats using phMRI. Chronic treatment with fluoxetine elicits a reduction of overall brain activation in adult rats but not in young rats. Previous data from our group showed an increase of serotonin transporters after chronic treatment in peri-adolescent rats but not in adult rats, suggesting a compensation mechanism occurring in the developing brain which could explain our phMRI findings.
11:42
710.
Endogenous Opioid-Dopamine Neurotransmission Evokes Sustained Negative CBV-Weighted FMRI Responses
Yen-Yu Ian Shih1,2, Yun-Chen Chiang2,3, Yi-Hua Hsu2, Fu-Shan Jaw3, Jin-Chung Chen4, Bai-Chuang Shyu2, Timothy Q. Duong1, Chen Chang2
1Research Imaging Institute, University of Texas Health Science Center at San Antonio, San Antonio, TX, United States; 2Functional and Micro-Magnetic Resonance Imaging Center, Academia Sinica, Taipei, Taiwan; 3Institute of Biomedical Engineering, National Taiwan University, Taipei, Taiwan; 4Department of Physiology and Pharmacology, Chang Gung University, Taoyuan, Taiwan
Dopamine and opioids have been implicated in various aspects of brain signaling. By employing CBV-weighted fMRI with pharmacological treatments, the present study reveals that endogenous stimulation of ?opioid receptors underlies negative CBV fMRI signals via the activation of dopamine D2/D3 receptors. The interpretation of fMRI data involving opioid–dopamine interactions requires careful consideration.
11:54
711.
Differential Effect of Adrenoceptor on Functional Activation and Connectivity
Fatima Ali Nasrallah1, Jolena Tan, Nora Hennies, Kai-Hsiang Chuang
1Lab of Molecular Imaging, Singapore Bioimaging Consortium, Singapore , Singapore
In this work we clearly demonstrate the modulation of resting state functional connectivity by the á2-adrenergic receptor agonist, medetomidine. We determined the functional activation response induced by forepaw stimulation under 0.1, 0.2, and 0.3 mg/kg/hr infusion of medetomidine and the corresponding resting state functional connectivity as well. While BOLD signal change was unchanged across dosages, medetomidine had a profound effect on the synchronicity of interacting regions in the brain

12:06
712.
Anaesthetic Interactions in the PhMRI Response to Acute Ketamine Challenge
Duncan Jack Hodkinson1, Carmen de Groote2, Shane McKie3, John-Francis William Deakin3, Steve R. Williams1
1Imaging Science and Biomedical Engineering, University of Manchester, Manchester, United Kingdom; 2Neuroscience and Biomedical Systems, University of Glasgow, Glasgow, United Kingdom; 3Neuroscience and Psychiatry Unit, University of Manchester, Manchester, United Kingdom
Pharmacological-challenge MRI (phMRI) is an exciting new tool enabling researchers to examine underlying circuitry of the brain in response to neuroactive drugs. To avoid head movements pre-clinical phMRI studies are often conducted under general anaesthesia. However, interactions between the drug of interest and the anaesthetic may be a confounding factor. Here we assessed the effect of α-chloralose and isoflurane anesthesia on the phMRI response to ketamine challenge. The positive BOLD signal changes observed with α-chloralose showed areas of activation similar to neuroimaging studies in humans. A drug-anaesthetic interaction between isoflurane and ketamine compromised the phMRI response.
12:18
713.
Simultaneous FMRI and Local Field Potential Measurements of Epileptic Seizures in Medetomidine Sedated and Awake Rats
Antti Markku Airaksinen1, Shahryar Khan Hekmatyar2, Neil Jerome2, Juha-Pekka Niskanen1,3, Asla Pitkanen4,5, Risto A. Kauppinen2, Olli Grohn1
1Department of Neurobiology, A.I.Virtanen Institute for Molecular Sciences, University of Kuopio, Kuopio, Finland; 2Dartmouth Medical School, Biomedical NMR Research Center, Hanover, NH, United States; 3Department of Physics, University of Kuopio, Kuopio, Finland; 4Department of Neurobiology, Epilepsy Research Laboratory, A.I.Virtanen Institute, University of Kuopio, Kuopio, Finland; 5Department of Neurology, Kuopio University Hospital, Kuopio, Finland
Simultaneous LFP and fMRI measurements were performed during kainic acid (KA) induced seizures in awake and medetomidine anesthetized rats. The recurrent epileptic seizures were detected in the LFP signal after KA injection and robust BOLD responses were observed in the hippocampus both in awake and sedated animals.  To determine basal CBF, ASL was performed showing the highest CBF values in isoflurane anesthetized rats and the lowest CBF under medetomidine sedation. We conclude that medetomidine sedation is suitable for studies of normal and abnormal brain activity, but lowered basal CBF level should be taken into account when interpreting the fMRI results.
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3D Real-Time Magnetic Particle Imaging of Cerebral Blood Flow in Living Mice
Jürgen Rahmer1, Bernhard Gleich1, Jürgen Weizenecker2, Jörn Borgert1
1Philips Technologie GmbH, Forschungslaboratorien, Hamburg, Germany; 2University of Applied Sciences, Karlsruhe, Germany
The cerebral blood flow of living mice is imaged in real-time using magnetic particle imaging (MPI). This new medical imaging modality allows rapid imaging of 3D iron oxide nanoparticle distributions without anatomical background signal. For the experiments, an iron-oxide agent was bolus injected into the tail vein at clinically approved dosages.
10:42
715.
Simultaneous Assessment of Perfusion with [15O]water PET and Arterial Spin Labeling MR Using a Hybrid PET/MR Device
Hans F. Wehrl1, Martin S. Judenhofer1, Florian C. Maier1, Petros Martirosian2, Gerald Reischl3, Fritz Schick2, Bernd J. Pichler1
1Laboratory for Preclinical Imaging of the Werner Siemens-Foundation, University of Tuebingen, Tuebingen, BW, Germany; 2Section on Experimental Radiology, University of Tuebingen, Tuebingen, BW, Germany; 3Radiopharmacy and PET-Center, University of Tuebingen, Tuebingen, BW, Germany
PET/MR imaging is an emerging technology. In this study, for the first time, PET as well as MR-ASL perfusion data were acquired simultaneously with a small animal PET/MR device, therefore minimizing confounding parameters such as physiological variations between the scans. Absolute [15O]water PET and MR perfusion data were compared, and discussed in respect to blood-brain-barrier permeability issues. Permeability surface (PS) product values for different brain areas were determined. These experiment show an excellent application of PET/MR for cross-validation studies and pave the way for a wider range of multifunctional-imaging studies.
10:54
716.
Estimation of CBF Based on the Metabolic H217O Decay Rate in CMRO2 Measurement Using In Vivo 17O MR Approach
Xiao-Hong Zhu1, Yi Zhang1, Hannes Wiesner2, Kamil Ugurbil1, Wei Chen1
1Center for Magnetic Resonance Research, Department of Radiology,, Minneapolis, MN, United States; 2High-Field Magnetic Resonance Center, Max Planck Institute for Biological Cybernetics, Tübingen, Germany
In vivo 17O MRS imaging (MRSI) approach at high/ultrahigh field has been used to non-invasively mapping the cerebral metabolic rate of oxygen (CMRO2) in small animals. However, imaging the cerebral blood flow (CBF) using the same 17O MR approach requires invasive procedures for introducing the NMR-visible H217O as exogenous tracer. In the present study, we demonstrate that the decay rate of the metabolic H217O water following a brief 17O2 gas inhalation in the CMRO2 measurement, although does not directly reflect the CBF value, is closely related to brain perfusion. A linear relationship between CBF and corresponding metabolic H217O decay rate has been determined experimentally from combined CBF and CMRO2 measurements in rat brains under varied physiological conditions. The outcomes of the study indicate that in vivo 17O MRS/MRSI approach is a useful tool for noninvasively assessing not only CMRO2 but also CBF simultaneously in the rat brain; and it provides new utilities for studying the cerebral oxygen metabolism and tissue perfusion associated with brain function and dysfunction.
11:06
717.
Hippocampal Blood Flow and Vascular Reactivity in Normal Aging
Henry Rusinek1, Lidia Glodzik2, Miroslaw Brys3, Francois Haas4, Kellyanne Mcgorty1, Qun Chen1, Mony J. de Leon2
1Radiology, New York University School of Medicine, New York, NY, United States; 2Psychiatry, New York University School of Medicine, New York, NY, United States; 3Neurology, New York University School of Medicine, New York, NY, United States; 4Medicine, New York University School of Medicine, New York, NY, United States
Hippocampal blood flow and vascular reactivity were measured in 34 normal subjects aged 26-92 years using pulsed ASL with segmented TrueTFISP readout. Test-retest studies indicate reproducibility averaging 3.6 ml/100g/min (5.4%). Hippocampal flow averaged 61.2±9.0 ml/100g min, with no age effect. The cortical flow averaged 57.2±10.4 ml/100g min and there was a significant linear relationship with age. Mild hypercapnia resulted in a significant CBF increase in all brain tissue. The flow response was 18.0±12.2 in neocortex and 14.1±10.8 in the hippocampus. The cortical flow response among the women was significantly larger than in men, confirming numerous prior studies.
11:18
718.
Sensitivity of CASL MRI to Quantitative Regional and Global Changes Associated with Pain
Michael Froelich1, Hrishikesh Deshpande2, Tim J. Ness1, Beverly Corbitt2, Rajiv Menon3, Jan den Hollander4, Georg Deutsch5
1Anesthesiology, University of Alabama at Birmingham, Birmingham, AL, United States; 2Radiology, University of Alabama at Birmingham, Birmingham, AL, United States; 3Biomedical Engineering, University of Alabama at Birmingham, Birmingham, AL, United States; 4Vascular Cardiology, University of Alabama at Birmingham, Birmingham, AL, United States; 5Radiology, University of Alabama at Birmingham, Birmingham, AL, United States
The imaging of cerebral activity associated with pain and painful states has important implications for the study of clinical pain syndromes, including potentially providing objective biomarkers in studies complicated by the ambiguities of subjective report. We present preliminary data showing quantitative rCBF changes using CASL based rCBF in normal subjects during three pain conditions involving heat, ischemic and cold presser pain conditions.  Robust changes were recorded in thalamic and peri-rolandic as well as in mean hemispheric cortical rCBF during each condition, with the cold presser task inducing significantly greater absolute increases in thalamic and mean cortical activity.
11:30
719.
Opioid-Induced Changes in Cerebral Blood Flow in the Human Brain During Controlled Breathing
Richard G. Wise1, Anna Jolly2, C John Evans1, Kevin Murphy1, Fernando Zelaya3, David Lythgoe3, Kyle Pattinson4, Judith E. Hall2
1CUBRIC, School of Psychology, Cardiff University, Cardiff, United Kingdom; 2Department of Anaesthetics and Intensive Care Medicine, School of Medicine, Cardiff University, Cardiff, United Kingdom; 3Centre for Neuroimaging Sciences, Institute of Psychiatry, King's College, London, United Kingdom; 4Nuffield Department of Anaesthetics, Oxford University, Oxford, United Kingdom
We show that pulsed ASL is sensitive to opioid administration in the human brain. We measured the effects of a μ-opioid (remifentanil) on regional CBF. By training volunteers to maintain their breathing, we mitigated the global CBF increases arising from increased arterial carbon dioxide levels that result from opioid-induced respiratory depression. Significant localised opioid-induced CBF increases were observed in the thalamus and brainstem, whereas, decreases were observed in the putamen: all areas rich in opioid receptors. The regionally specific nature of the opioid’s effect on CBF will be useful in interpreting opioid-related changes in task-related activity with FMRI.
11:42
720.
ASL PhMRI After a Single Dose of Oral Citalopram
Yufen Chen1, Hong I. Wan2, John P. O'Reardon3, Marc Korczykowski1, Ze wang1, Jiongjiong Wang1, John A. Detre1
1Center of Functional Neuroimaging, University of Pennsylvania, Philadelphia, PA, United States; 2Clinical Translational Medicine, Pfizer Inc, Collegeville , PA, United States; 3Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, United States
Arterial spin labeling (ASL) is a favorable alternative to blood-oxygenation-level-dependent (BOLD)–based pharmacological MRI (phMRI) as it offers an easily interpreted, quantitative measurement of cerebral blood flow (CBF). We investigate the feasibility of ASL phMRI to detect the effects of a single orally administered dose of citalopram—a commonly used antidepressant—in healthy subjects. Our results reveal a significant drug-induced reduction in CBF within the amygdala. This result is in agreement with prior studies that show a correlation between amygdala function and depression, and indicates that ASL phMRI is a valuable tool for clinical trials.
11:54
721.
Sustained Cerebral Hypoxia Increases Cerebral O2 Metabolism
Erin Krizay1, John S. Hunt Jr. 1, Ethan Li1, Billy C. Hsu1, David D. Shin1, Zachary Smith1, Richard B. Buxton1, Miriam Scadeng1, David J. Dubowitz1
1Radiology, University of California San Diego, La Jolla, CA, United States
Hypoxia results in decreased arterial oxygenation to the brain and increased cerebral blood flow. Previous studies suggest moderate global hypoxia does not influence resting cerebral oxygen metabolism (CMRO2), yet basal metabolic rate increases with sustained hypoxia. We examined the effects of 2 and 7 days of sustained global hypoxia on CMRO2 from measurements of venous T2 (using TRUST MRI), resting CBF (using ASL MRI), and SaO2 and Hb. Following 2 days hypoxia, CMRO2 increased by 59% to 2.5 mmol/g/min (+/- 0.9, p<0.01). Following 7 days hypoxia, CMRO2 increased 36% relative to normoxia, to 2.2 mmol/g/min (+/- 0.8, p<0.05).

12:06
722.
Layer-Specific Blood-Flow and BOLD FMRI of the Mouse Retina Associated with Hypoxic Challenge
Eric Raymond Muir1,2, Qiang Shen2, Timothy Q. Duong2
1Biomedical Engineering, Georgia Institute of Technology, Atlanta, GA, United States; 2Research Imaging Institute, Ophthalmology/Radiology, UT Health Science Center San Antonio, San Antonio, TX, United States
The retina has two separate blood supplies, the retinal and choroidal vessels, located on either side of the retina. We recently showed that MRI at 42x42 µm can resolve layer-specific blood flow (BF) in both vascular layers, and the avascular layer in between in mice. In this study, we further developed this BF MRI technique to include inversion-recovery suppression of the vitreous and applied it to image layer-specific BF and BOLD changes during hypoxic challenge in mouse retinas. Basal BF and BF and BOLD responses to mild hypoxic challenge were markedly different between the retinal and choroidal vasculatures.
12:18
723.
Effect of Hematocrit on MR Estimates of BVf, VSI and Local Blood Oxygen Saturation. an in Vivo Study.
Thomas Christen1, Benjamin Lemasson1, Nicolas Pannetier1, Regine Farion1, Christoph Segebarth1, Chantal Remy1, Emmanuel Louis Barbier1
1INSERM U836, Grenoble, France
We have investigated the influence of the hematocrit on the MR estimates of Blood Volume fraction (BVf), Vessel Size Index (VSI) and local SO2 (lSO2). In healthy rats, the hematocrit was either decreased using isovolumic hemodilution or increased using an intermittent hypoxia preconditionning. Measurements obtained with MR were compared to quantitative histology and blood gas analysis. Our results showed variations of lSO2 (consistent with a stable tissue oxygenation level), variations of BVf and no changes in VSI between groups of animals. In all cases MRI and biology remains correlated suggesting a linear effect of hematocrit on the MR estimates.
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In Vivo Oxygen-17 (17O) MRI at 7 Tesla
Stefan Hoffmann1, Paul Begovatz1, Armin Nagel1, Reiner Umathum1, Michael Bock1
1Medical Physics in Radiology, German Cancer Research Center, Heidelberg, Germany
The detection of oxygen-17 (17O) provides a method to assess metabolic tissue information at ultra high fields. In this work direct 17O-MR imaging was carried out in vivo on a 7 Tesla MR system with a custom built head coil. Natural abundance imaging of the human head was performed and global relaxation parameters were measured. An inhalation experiment with enriched 17O gas was carried out using an inhalation-triggered oxygen delivery system. Imaging was performed prior to, during and after the inhalation showing an increase of signal intensity during ventilation with enriched oxygen-17 gas.
10:42
725.
3D Regional Measurements of Alveolar Surface Area Using 90° Single Breath XTC
Samuel Patz1, Iga Muradyan1, Mikayel Dabaghyan1, Isabel Maria Dregely2, Mirko I. Hrovat3, Hiroto Hatabu1, F William Hersman4, Iulian C. Ruset4, James P. Butler5
1Department of Radiology, Brigham and Women's Hospital, Boston, MA, United States; 2Department of Physics, University of New Hampshire, Durham, NH, United States; 3Mirtech, Inc, Brockton, MA, United States; 4Xemed, LLC, Durham, NH, United States; 5Department of Environmental Health, Harvard School of Public Health, Boston, MA, United States
Alveolar surface area is a key determinant of the severity of emphysema. Hence it is important to obtain regional maps of this parameter in order to evaluate disease heterogeneity. To accomplish this goal, we obtained 3D regional measurements of alveolar surface area per unit volume by measuring the septal uptake of hyperpolarized 129Xe. Single Breath XTC was used but 90° RF pulses were used for the selective “tissue phase” pulses rather than the traditional 180° pulses.
10:54
726.
Indirect 17O MRI Using T1ρ at 11.7 T
Hsiao-Ying Wey1,2, Fang Du1, Ai-Ling Lin1, Yen-Yu I. Shih1, Saaussan Madi3, Peter T. Fox1,2, Pradeep M. Gupte4, Timothy Q. Duong1,2
1Research Imaging Institute, UT Health Science Center at San Antonio, San Antonio, TX, United States; 2Radiology, UT Health Science Center at San Antonio, San Antonio, TX, United States; 3Bruker Biospin MRI, Inc., Billerica, MA, United States; 4Rockland Technimed Ltd., Airmont, NY, United States
Cerebral metabolic rate of oxygen (CMRO2) is an important physiological parameter associated with normal brain and disease state. The unique characteristic of 17oxygen makes 17O MRI a valuable tool for CMRO2 quantification. Direct 17O measurement suffers from low spatiotemporal resolution and clinical practicability compared to indirect method, although the quantification is more straightforward. This study demonstrates the feasibility of indirect T1ρ-weighted 17O detection with 17O/PFC blood substitute injection in normal and physiologically modulated (hypothermia and ischemic stroke) rats at ultra-high field.
11:06
727.
Separation of Sodium Compartments for Characterization of Tumor Tissue by 23Na-MRI
Armin Michael Nagel1, Michael Bock1, Christian Matthies1, Marc-André Weber2, Stephanie Combs3, Wolfhard Semmler1, Armin Biller, 2
1Medical Physics in Radiology, German Cancer Research Center, Heidelberg, Germany; 2Department of Diagnostic and Interventional Radiology, University Hospital Heidelberg, Germany; 3Department of Radiation Oncology, University Hospital Heidelberg, Germany
In this work brain-tumor patients were investigated with different 23Na-image contrasts (spin-density, 23Na-FLAIR)  to gain information from which compartment the 23Na-signal originates. Using a 23Na-FLAIR sequence different 23Na-compartments in many brain tumors can be suppressed, whereas other parts still exhibit a high 23Na-FLAIR-signal. Our findings indicate that a combination of both 23Na-sequences allows for separating different 23Na compartments. Distinguishing these compartments might be important for the determination of potential tumor malignancy.
11:18
728.
In Utero MRI of Cerebral Vascular Development in Mice
Cesar Augusto Berrios-Otero1, Brian J. Nieman2, Daniel H. Turnbull1,3
1Kimmel Center for Biology and Medicine at the Skirball Institute of Biomolecular Medicine, New York University School of Medicine, New York, United States; 2Mouse Imaging Centre, Hospital for Sick Children, Toronto, Ontario, Canada; 3Department of Radiology, New York University School of Medicine, New York, United States
Vascular system development involves a complex, three-dimensional branching process that is critical for normal embryogenesis. In a previous study, we developed a contrast-enhanced perfusion method to selectively enhance the cerebral arteries in fixed mouse embryos and demonstrated that Gli2 mutant mice lack a basilar artery, a key arterial input to the posterior brain regions. However, imaging studies of Gli2 and many other mutant mice with vascular defects are limited because mice do not survive postnatally. Extending vascular imaging to an in utero setting with potential for longitudinal vascular development studies is an exciting possibility. However, in vivo MRI scans routinely result in undesirable image artifact due to subject motion. In this study we utilized an in utero imaging, which corrects for motion using an interleaved gating acquisition and serial comparison of rapidly acquired 3D images. We demonstrate the potential of this method by examining vascular development in utero in E17.5 wildtype and Gli2 mutant mice. We show that the in vivo methods produce high-quality images of the embryonic cerebral vasculature and are able to detect the basilar artery phenotype in Gli2 mutants.
11:30
729.
Cardiac Purkinje Fiber Imaging: The First Instance of in Situ Visualization of the Conduction Path Using 
MR Microscopy
Min Sig Hwang1, Katja Odening2, Ohad Ziv2, Bum-Rak Choi2, Gideon Koren2, John R. Forder1
1McKnight Brain Institute, University of Florida, Gainesville, FL, United States; 2Cardiovascular Research Center, Rhode Island Hospital Alert Medical School of Brown University, Providence, RI, United States
In this study, we performed high resolution MR imaging using a 17.6 T magnet to demonstrate the cadiac conduction pathways as well as anatomical details of isolated rabbit hearts.  The volume rendered images from the original 3D MR data, achieving a 35 ¥ìm in-plane resolution and generating an adequate T2*-weighted image constrast, made it possible to non-invasively and reproducibly trace the conduction paths in the left and right ventricles, as well as to describe the micro-anatomical make-up of the whole heart.
11:42
730.
In Vivo Ultra High Field Magnetic Resonance Microimaging to Track the Development of Malignant Melanoma in Zebrafish
A Alia1, S Kabli1, S He2, E S. Jagalska2, A Hurlstone3, H P. Spaink2, H J. M de Groot1
1Leiden Institute of Chemistry, Leiden University, Leiden, Netherlands; 2Institute of Biology, Leiden University, Leiden, Netherlands; 3Faculty of Life Sciences, University of Manchester, Manchester, United Kingdom
Zebrafish cancer models are fast gaining ground in cancer research. Most tumors in zebrafish develop late in life, when fish are no longer transparent, limiting in vivo optical imaging methods. Thus, non-invasive imaging to track tumors in adult zebrafish remains challenging. In this study tumors were visualized in transgenic zebrafish using µMRI at 9.4T.  Furthermore, live imaging of tumors at ultra-high field (17.6T) revealed significant tumor heterogeneity. This study demonstrating the application of μMRI to detect the locations, invasion status and characteristics of internal melanomas in zebrafish and pave the way for tracking tumor development and real-time assessment of therapeutic effects in zebrafish tumor models.
11:54
731.
Phase Contrast Based MR Microscopy of Glial Tumor Cells Using Microcoils
Nicoleta Baxan1, Ulf Kahlert2, Hans Weber1, Mohammad Mohammadzadeh1, Juergen Hennig1, Dominik von Elverfeldt1
1Diagnostic Radiology, Medical Physics, University Hospital, Freiburg, Germany; 2Stereotactic Neurosurgery, University Hospital , Freiburg, Germany
The contrast mechanism employed for differentiating structures in micron-scale samples is of great interest especially when is combined with high-resolution MRI and an adequate SNR. In this study, phase contrast together with the susceptibility weighted imaging (SWI) technique was performed for imaging living glial tumor cells. Our method combines the benefits of exploiting the phase MR signal for contrast enhancement and the sensitivity optimization by using MR microcoils. Biochemical spectroscopy investigations were performed as well within a timeframe not detrimental for preserving cells viability.
12:06
732.
In Vivo Imaging of Redox State in Mice Using EPRI/MRI Coimaging
George Laurentiu Caia1, Ziqi Sun1, Sergey Petryakov1, David Johnson1, Murugesan Velayutham1, Alexander Samouilov1, Jay Louis Zweier1
1Dorothy M. Davis Heart & Lung Research Institute, The Ohio State University, Columbus, OH, United States
Electron  paramagnetic resonance imaging (EPRI)  using nitroxide spin probes is a sensitive technique for in vivo measurement of redox state. 1D and 2D EPR imaging has been previously used to map and monitor the change in redox status of various organs in animal models. However, 3D EPR imaging of the change in redox status in vivo with anatomic registration is essential to understand organ specific pathology and disease. In the present work, the nitroxide 3-carbamoyl-2,2,5,5-tetramethyl-1-pyrrolidinyl-N-oxyl (3CP) was used to map and monitor the redox state of various organs in living mice using the new EPR/NMR coimaging instrumentation [1]. With rapid scan projection acquisition, we performed 3D mapping of 3CP in living mice every 8 minutes. The NMR coimaging allowed precise slice by slice measurement of the radical reduction and mapping of this metabolism in major organs such as the heart, lungs, liver, bladder and kidneys.
12:18
733.
Assessment of Melanoma Extent and Melanoma Metastases Invasion Using Electron Paramagnetic Resonance and Bioluminescence Imaging
Quentin Godechal1, Florence Defresne2, Philippe Leveque1, Jean-François Baurain3, Olivier Feron2, Bernard Gallez1
1Biomedical Magnetic Resonance Unit, Université Catholique de Louvain, Bruxelles, Belgium; 2Pharmacotherapy Unit, Université Catholique de Louvain, Bruxelles, Belgium; 3Medical Oncology Unit, Université Catholique de Louvain, Bruxelles, Belgium
Malignant melanoma is a skin tumor characterized by the uncontrolled proliferation of melanocytes, which can lead to metastasis mainly in lungs. The incidence of melanoma is rising each year. For this reason, it is essential to develop new effective methods able to detect melanoma. The purpose of the present study is to assess the ability of EPR to detect and measure the colonization of lungs by melanoma metastases. Results will be compared to results obtained with bioluminescence imaging in order to validate the EPR method.
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Study the Cerebral Wall of the Fetal Brain with DTI and Histology
Hao Huang1, Linda J. Richards2, Paul Yarowsky3, Susumu Mori4
1Advanced Imaging Research Center, University of Texas Southwestern Medical Center, Dallas, TX, United States; 2Queensland Brain Institute, University of Queensland, St. Lucia, Australia; 3Department of Pharmacology and Experimental Therapeutics, University of Maryland, Baltimore, MD, United States; 4Department of Radiology, Johns Hopkins University, Baltimore, MD, United States
The cerebral wall of the fetal brain contains multiple layers and undergoes active structural changes during fetal development. DTI imaging can clearly identify three layers in the cerebral wall, which are cortical plate, subplate and inner layer. In this study, we qualitatively and quantitatively characterized the inner layer with both DTI and histology and found that radial structure, rather than the tangential structure of fetal white matter, is dominant in the inner layer during second trimester. Fractional anisotropy values in the inner layer are higher than those in the suplate but lower than those in the cortical plate.
10:42
735.
Developing Connectivity in Human Fetal Brains: Emerging Regional Variations
Emi Takahashi1, Rebecca D. Folkerth2, Rudolph Pienaar1, Albert M. Galaburda3, P. Ellen Grant1,4
1Department of Medicine, Children's Hospital Boston, Harvard Medical School, Boston, MA, United States; 2Department of Pathology, Childrens Hospital Boston, MA, United States; 3Department of Neurology, Beth Israel Deaconess Hospital, Harvard Medical School, Boston, MA, United States; 4Department of Radiology, Massachusetts General Hospital, Boston, MA, United States
Examination of the three-dimensional axonal pathways in the developing brain is key to understanding the formation of cerebral connectivity. Using high-angular resolution imaging (HARDI) tractography, we imaged developing cerebral fiber pathways in human fetal specimens ranged from 18 to 33 post-gestational weeks (W). We observed dominant radial pathways at 18-20W, and at later stages, emergence of short- and long-range cortico-cortical association pathways, subcortical U-fibers in specific brain regions. Although radial pathways still remained, they were less dominant at 33W.  These results demonstrate that HARDI tractography can detect radial migration and emerging regional specification of connectivity during fetal development.
10:54
736.
Cortical Folding Analysis for Normal Fetuses
Jue Wu1, Suyash P. Awate2, Daniel Licht3, Catherine Limperopoulos4, James C. Gee1
1Department of Radiology, University of Pennsylvania, Philadelphia, PA, United States; 2Siemens Corporate Research, Princeton, NJ, United States; 3Children's Hospital of Philadelphia, Philadelphia, PA, United States; 4Mcgill University, Montreal, Quebec, Canada
Eight cortical folding measures were applied to T2w in vivo MRIs of 40 normal fetuses with varied gestational ages. Correlations of these measures with gestational age are reported and Gaussian curvature L2 norm and intrinsic curvature index are the two most correlated measures. These measures may be help in characterization of normal neurodevelopment and in detection of abnormal brain growth in fetuses.
11:06
737.
3D Fetal Brain Volumetry in Intrauterine Growth Restriction
Mellisa Damodaram1,2, Lisa Story1,2, Prachi Patkee1, Abhilasha Patel1,2, Amy McGuinness1, Joanna Allsop1, Sailesh Kumar, 2, Jo Hajnal1, Mary Rutherford1
1Robert Steiner MRI Unit, Hammersmith Hospital, Imperial College London, London, United Kingdom; 2Imperial College Healthcare Trust, London, United Kingdom
Fetal intrauterine growth restriction is a significant problem that often results in iatrogenic premature delivery of the fetus. These children may have neurodevelopmental delay and exhibit problems that cannot be explained by the complications of prematurity alone. Little is known about the exact neurostructural deficiencies that arise as a result of intrauterine growth restriction, and MR studies have been limited by difficulties overcoming the inherent problem of fetal motion.  We describe a technique to conduct 3D reconstruction of the fetal brain that enables volumetric analysis of the whole brain and cerebellum in both normally grown and growth restricted fetuses.
11:18
738.
Development of Multi-Contrast Human Neonatal Brain Atlas
Kenichi Oishi1, Pamela Donahue2, Lynn Anderson3, Steven Buchthal3, Thomas Ernst3, Andreia Faria1, Hangyi Jiang1,4, Xin Li4, Michael Miller5, Peter van Zijl1,4, Susumu Mori1,4, Linda Chang3
1Department of Radiology and Radiological Science, Johns Hopkins University School of Medicine, Baltimore, MD, United States; 2Department of Pediatrics, Johns Hopkins University School of Medicine; 3Neuroscience and Magnetic Resonance Research Program, John A. Burns School of Medicine, University; 4F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute; 5Department of Biomedical Engineering, Johns Hopkins University
We have developed neonatal brain atlases with detailed anatomic information derived from DTI and co-registered anatomical MRI. Combined with a highly elastic non-linear transformation, we attempted to normalize neonatal brain images to the atlas space and three-dimensionally parcellate the images into 122 brain structures. The accuracy level of the normalization was measured by the agreement with manual segmentation. This method was applied to 33 healthy term infants, ranging from 37 to 53 weeks of age since conception, to characterize developmental changes. The future applications for this atlas include investigations of the effect of prenatal events and the determination of imaging biomarkers.
11:30
739.
Comparison of Cortical Folding Measures for Evaluation of Developing Cortex
Joshua S. Shimony1, Jason Hill1, John Harwell1, Tim Coalson1, Dierker Donna1, Terrie Inder1, David Van Essen1, Jeff J. Neil1
1Washington University in St. Louis, St. Louis, MO, United States
A variety of measures have been proposed to evaluate cortical folding, many of which are based on the mathematical quantity of curvature.  We obtained MRI data from premature infants at <27, 30-31, 34-35, and 38-39 wks postmenstrual age (PMA).  We evaluated how 17 cortical folding measures change with increasing PMA.  There was considerable disparity in the sensitivity of the measures to cortical maturation, though a subset increased in a monotonic and predictable fashion, making them suitable for evaluation of brain development.
11:42
740.
Quantification of Tissues’ Maturation in the Infant Brain with Multi-Parametric MRI
Jessica Dubois1,2, Cyril Poupon3,4, François Leroy1,4, Giovanna Santoro1, Jean-François Mangin3,4, Lucie Hertz-Pannier2,5, Ghislaine Dehaene-Lambertz1,4
1U562, Inserm, Gif-sur-Yvette, France; 2LBIOM, CEA, Gif-sur-Yvette, France; 3LNAO, CEA, Gif-sur-Yvette, France; 4IFR49, Paris, France; 5U663, Inserm, Paris, France
Brain development proceeds with a specific spatio-temporal pattern across regions during early infancy and childhood. MRI has recently enabled to study this process non-invasively, but the functional significance of MRI indices is still controversial. Here we used multi-parametric quantitative MRI to investigate this issue in the developing brain of 10 healthy infants (age: 6 to 18weeks). Diffusion Tensor Imaging and T1-T2 mappings were performed over the whole brain in a short acquisition time with EPI sequences. The indices quantification highlighted variable age-related changes across different regions of grey and white matter, and specific relationships between indices according to maturational processes.
11:54
741.
Gestational Age at Birth Influences Brain White Matter Development
L. Tugan Muftuler1, Claudia Buss2, Orhan Nalcioglu1, Curt A. Sandman2, Elysia Poggi Davis2
1Center for Functional Onco-Imaging, University of California, Irvine, CA, United States; 2Psychiatry & Human Behavior, University of California, Orange, CA, United States
In the fetal brain, there is minimal myelinated WM at 29 weeks and a dramatic increase is seen after the 36th week. Therefore, this is a period when the brain development is highly vulnerable to insults caused by premature birth. Prior studies have investigated the mean differences between preterm and term children. But the fetal brain development is a continuous process and gestational age at birth will disrupt the process in different phases. Therefore, we studied the persisting effects of GAB on the WM of children. The results show that major WM pathways are strongly influenced by the GAB.
12:06
742.
Differences in Biochemical Maturation in Term and Preterm Newborns
Ashok Panigrahy1,2, Marvin D. Nelson1, Floyd H. Gilles3, Lisa Paquette4, Istvan Seri4, Stefan Bluml1,5
1Department of Radiology, Childrens Hospital Los Angeles, Los Angeles, CA, United States; 2Department of Radiology, Children's Hospital of Pittsburgh of UPMC, Pittsburgh, PA, United States; 3Department of Neuropathology, Childrens Hospital Los Angeles, Los Angeles, CA, United States; 4Division of Neonatology, Childrens Hospital Los Angeles, Los Angeles, CA, United States; 5Rudi Schulte Research Institute, Santa Barbara, CA, United States
In this study, we compare age-dependent changes of metabolites using quantitative MR spectroscopy  in white and grey matter of premature neonates without brain injury with normal biochemical maturation in age-matched term neonates. There are subtle but significant differences in the biochemical maturation of white matter in premature infants with normal conventional MR imaging when compared to control term infants. The observations suggest accelerated white matter development in the premature brain possibly from increased sensory-motor stimulation in the extra-uterine environment or possibly a reparative response to subtle brain injury (i.e. possibly related to sepsis induced white matter injury).
12:18
743.
The Functional-Structural Interplay During First Two Years' Brain Development
Wei Gao1, Pew-Thian Yap2, Hongtu Zhu3, Kelly Giovanello4, Keith Smith2, John Gilmore5, Weili Lin6
1Biomedical Engineering, UNC-Chapel Hill, Chapel Hill, NC, United States; 2Radiology, University of North Carolina-Chapel Hill, Chapel Hill, NC, United States; 3Biostatistics and Biomedical Research Imaging Center, University of North Carolina-Chapel Hill, Chapel Hill, NC, United States; 4Psychology and Biomedical Research Imaging Center, University of North Carolina-Chapel Hill, Chapel Hill, NC, United States; 5Psychiatry, University of North Carolina-Chapel Hill, Chapel Hill, NC, United States; 6Radiology and Biomedical Research Imaging Center, University of North Carolina-Chapel Hill, Chapel Hill, NC, United States
In this study, normal and healthy pediatric subjects aged between 2wk to 2 yrs were studied so as to directly compare the temporal evolution of brain functional and structural connectivity. In so doing, we aim to determine the temporal correlation between functional and structural connectivity during the first two years of life and to reveal whether or not maturation of structural connectivity is needed for functional connectivity.
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744.
Evaluation of Liver Regeneration in Human After Portal Vein Embolization and Partial Hepatectomy Using in Vivo 1H Decoupled - 31P Magnetic Resonance Spectroscopy Imaging
Jing Qi1, Amita Shukla-Dave, Yuman Fong2, Mithat Gönen3, Lawrence H. Schwartz4, William M. Jarnagin2, Jason A. Koutcher, Kristen L. Zakian1
1Medical Physics, Memorial Sloan-Kettering Cancer Center, New York, NY, United States; 2Surgery, Memorial Sloan-Kettering Cancer Center, New York, NY, United States; 3Epidemiology and Biostatistics, Memorial Sloan-Kettering Cancer Center, New York, NY, United States; 4Radiology, Memorial Sloan-Kettering Cancer Center, New York, NY, United States
To compare the metabolic feature of hepatic regeneration stimulated by portal vein embolization (PVE) and partial hepatectomy (PH), liver 1H-decoupled 31P-MRSI data acquired from 8 healthy subjects, 6 patients at 48 hours following PVE and 4 patients at 48 hours following PH were analyzed. PH showed similar PME/NTP value as PVE, but significantly higher than control group. PH had significantly elevated PME/PDE, PE/NTP and PE/PC ratios but lower PC/NTP ratio compared to PVE and control subjects. The biochemical difference at 48 hours following PH and PVE indicated that hepatic regeneration process after PVE is not as strong as PH.
10:42
745.
In Vivo Hepatic Localized Proton Magnetic Resonance Spectroscopy at 7T in a Glycogen Storage Disease 
Mouse Model
Nirilanto Ramamonjisoa1, Hélène Ratiney1, Fabienne Rajas2, Elodie Mutel2, Frank Pilleul1,3, Olivier Beuf1, Sophie Cavassila1
1Université de Lyon, CREATIS-LRMN; CNRS UMR 5220; Inserm U630; INSA-Lyon; Université Lyon 1, Villeurbanne, France; 2Inserm U855; Université Lyon1, Faculté de Médecine Laennec, Lyon, France; 3Imagerie Digestive - CHU, Hospices Civils de Lyon, Lyon, France
In vivo 1H magnetic resonance spectroscopy (MRS) was used to evaluate the hepatic steatosis in a mouse model of GSD1a under two different diets, a standard- and a high fat diet. Accumulation of hepatic fat and fat composition within the liver were assessed. The estimated MRS profiles for both groups (Figure 2) showed significant differences for the lipid methyl resonances at 0.9ppm. Both estimated levels of the methylene resonances (1.3ppm) were significantly higher than the estimates obtained for control mice fed on standard diet. Based on MR imaging observations, 90% of the mice fed on high-fat diet exhibited adenomas in the liver while none fed on standard diet. These measurements will give insight into the understanding of the onset and progression of adenomas in a mouse model of GSD1a under different diets
10:54
746.
Regional Variability in Triglyceride Composition of Adipose Tissue Measured by 1H MRS
Gavin Hamilton1, Michael S. Middleton1, Takeshi Yokoo1, Mark Bydder1, Michael E. Schroeder1, Claude B. Sirlin1
1Department of Radiology, University of California, San Diego, San Diego, CA, United States
The multi-peak structure of the fat 1H MR spectrum allows non-invasive estimation of the triglyceride composition of adipose tissue.  The study compares variability in triglyceride composition of two locations in subcutaneous adipose tissue to the variability seen between subcutaneous and visceral adipose tissue.  We see agreement in triglyceride composition in different locations in subcutaneous adipose tissue, but triglyceride composition of visceral tissue varies compared to that of subcutaneous tissue.
11:06
747.
Liver Fat Is More Saturated Than Adipose Fat as Determined by Long TE 1H-MRS
Jesper Lundbom1, Antti Hakkarainen1, Sanni Söderlund2, Jukka Westerbacka2, Nina Lundbom1, Marja-Riitta Taskinen2
1HUS Medical Imaging Centre, University of Helsinki, Helsinki, Finland; 2Department of Medicine, University of Helsinki, Finland
We used long TE 1H-MRS to show that liver fat is more saturated than subcutaneous and intra-abdominal adipose tissue.
11:18
748.
In Vivo Identification of a Molecular Marker for Brown Adipose Tissue in NMR Spectra of Large Volumes
Rosa Tamara Branca1, Warren Sloan Warren2
1Chemistry, Duke University, Durham, NC, United States; 2Chemistry , Duke University, Durham, NC, United States
A molecular signature of brown adipose tissue is found in the iZQC spectrum of mice. More specifically the iZQC resonance frequency line between methylene protons (-CH2-) at 1.3ppm and water, at cellular length scales, seems to be characteristic of the only BAT tissue. This method is applied in vivo to screen normal and obesity mouse models, and to track the BAT response to adrenergic stimulation and cold exposure.
11:30
749.
Characterization of Brown Adipose Tissue in Mice with IDEAL Fat-Water MRI
Houchun Harry Hu1, Daniel Larry Smith, Jr. 2, Michael I. Goran3, Tim R. Nagy2, Krishna S. Nayak1
1Electrical Engineering, University of Southern California, Los Angeles, CA, United States; 2Nutrition Sciences, University of Alabama at Birmingham, Birmingham, AL, United States; 3Preventive Medicine, Pediatrics, Physiology & Biophysics, University of Southern California, Los Angeles, CA, United States
The fat fraction from IDEAL-MRI is used to non-invasively characterize brown adipose tissue (BAT) in mice.  We first demonstrate the ability to identify various BAT depots with IDEAL.  We then demonstrate with IDEAL differences in BAT between mice that were housed at 19°C and 25.5°C for three consecutive weeks.  The interscapular BAT fat fractions in the colder animals were (35.2–48.6%), in contrast to the warmer animals (48.4–60.9%), p<0.01.  The two groups exhibited similar gains in body weight, despite a significant 29% greater food intake by the 19°C animals.  These findings support BAT’s involvement in thermogenesis and lipid metabolism.
11:42
750.
Pancreatic and Hepatic Fat and Associated Metabolic Complications in Overweight Youth
Catriona A. Syme1, Greg D. Wells1,2, Garry Detzler1, Hai-Ling Margaret Cheng1,2, Mike D. Noseworthy3,4, Timo Schirmer5, Brian W. McCrindle, 2,6, Jill Hamilton, 27
1Physiology & Experimental Medicine, The Hospital for Sick Children, Toronto, ON, Canada; 2University of Toronto, Toronto, ON, Canada; 3Electrical and Computer Engineering, McMaster University, Hamilton, ON, Canada; 4Brain-Body Institute, St. Joseph's Healthcare, Hamilton, ON, Canada; 5Applied Science Laboratory, GE Healthcare, Munich, Germany; 6Cardiology, The Hospital for Sick Children, Toronto, ON, Canada; 7Endocrinology, The Hospital for Sick Children, Toronto, ON, Canada
In overweight youth, pancreatic and hepatic fat (PF and HF) were estimated from in- and out-of-phase MRI, and associations with metabolic parameters were assessed. Both showed positive correlations with triglycerides and insulin resistance and secretion. HF did not correlate with liver enzymes, suggesting its early accumulation may influence glucose metabolism before elevation of hepatic transaminases. Lack of associations between intra-abdominal fat or body mass index z-score and these metabolic parameters highlight the importance of fat distribution rather than fat quantity alone. The current study reveals the potential to index simultaneously ectopic fat in two organs important for glucose and lipid metabolism.
11:54
751.
Fat Contents of Human Liver, Pancreas and Kidney
Paul E. Sijens1, Mireille A. Edens1, Stephan J.L. Bakker1, Ronald P. Stolk1
1UMCG, Groningen, Netherlands
Multivoxel MR spectroscopy and a previously validated gradient echo MRI adaptation of Dixon’s two-point technique were used to quantify kidney, liver, and pancreas fat contents in volunteers with diverse body weights, and to assess inter-organ relationships. Respective fat contents of liver, pancreas and kidney were 4.4%, 4.0% and 0.8%. The amount of subcutaneous fat correlated with liver fat content and pancreas fat content (r=0.45 and r=0.44, respectively; P<0.01). Kidney fat content correlated with none of the other parameters, indicating that renal lipid accumulation, unlike the coupled accumulations of fat in liver and pancreas (r=0.43;P<0.01), is not observed in obese subjects. 

12:06
752.
Use of MRI for Longitudinal in Vivo Phenotyping of Obese Mouse Models Following a Dietary Intervention
Abdel Wahad Bidar1, Karolina Ploj2, Christopher Lelliott2, Karin Nelander3, Leonard Storlien2, Paul Hockings1
1DECS Imaging, AstraZeneca R&D, Mölndal, Sweden; 2CVGI, Bioscience, AstraZeneca R&D, Sweden; 3DECS Discovery Statistics, AstraZeneca R&D, Sweden
In preclinical drug discovery, experimental rodent models of obesity are used for the investigation of metabolic disorders. Repeated in vivo measurements of adipose tissue depots and intraorgan fat can provide longitudinal data with greatly reduced usage of experimental animals. The aim of the present study was threefold: (i) validate in vivo MRI/S determinations of brown adipose tissue, total, intra-abdominal and subcutaneous white adipose tissues as well as intrahepatocellular lipids against ex vivo measurement, (ii) address the 3R’s mandate, by presenting a statistical power analysis; (iii) characterize the phenotypic and metabolic switch of the “cafeteria-diet” mouse model during a dietary intervention.
12:18
753.
Real-Time Assessment of in Vivo Postprandial Lipid Storage in Rat Liver Using 1H-[13C] MRS
Richard Jonkers1, Tom Geraedts1, Luc van Loon2, Klaas Nicolay1, Jeanine Prompers1
1Biomedical Engineering, Eindhoven University of Technology, Eindhoven, Netherlands; 2Department of Human Movement Sciences, Maastricht University Medical Centre+, Maastricht
Insulin resistance and type 2 diabetes are associated with elevated liver lipid content. It remains unknown whether this excessive accumulation of triglycerides is a result of increased lipid uptake or decreased lipid oxidation. In this study, we measured for the first time postprandial lipid storage in rat liver in vivo using localized 13C-edited 1H-observed MRS and 13C labeled lipids as tracers. The 13C enrichment of the liver lipid pool was 0.9 ± 0.7% at baseline and increased to 4.8 ± 0.9% 5h after ingestion of the tracer, showing that we can assess changes in 13C enriched lipid content in vivo.
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754.
Importance of Different Correction Methods for Optimized 3D Visualization of 3-Directional MR Velocity Data
Ramona Lorenz1, Jelena Bock1, Jan Korvink2, Michael Markl1
1Dept. of Diagnostic Radiology, University Hospital, Freiburg, Germany; 2Dept. of Microsystems Technology, IMTEK, Freiburg, Germany
3D visualization of time resolved 3D phase contrast data plays an important role for the analysis of flow characteristics inside the vessels of interest. However, phase offset errors due to gradient field distortions caused by three major effects including eddy currents, concomitant gradients, and gradient field non-linearities can severely distort the measured three-directional velocities. This results in distortion of streamlines and particle traces which might lead to incorrect flow pattern visualization. The application of correction methods for all three phase offset errors resulted in an improvement of 3D streamline visualisation.
10:42
755.
Identification of Myocardial Infarction Using Fractional Anisotropy of 3D Strain Tensors
Sahar Soleimanifard1, Khaled Z. Abd-Elmoniem, 12, Harsh K. Agarwal1, Miguel Santaularia-Tomas3, Tetsuo Sasano3, Evertjan Vonken3, Amr Youssef3, M. Roselle Abraham3, Theodore P. Abraham3, Jerry Ladd Prince1
1Department of Electrical and Computer Engineering, Johns Hopkins University, Baltimore, MD, United States; 2National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of Health, Bethesda, MD, United States; 3Cardiology Division, Department of Medicine, Johns Hopkins University, Baltimore, MD, United States
Assessment of tissue viability is currently involved with injection of gadolinium for contrast-enhanced imaging. Strain profile of myocardium has been previously studied but requires comparison of tensors fields, which is usually difficult due to multivariate nature of tensors. It is desirable to describe tensors with scalar indices, which are more mathematically and statistically intuitive. In this work, fractional anisotropy (FA) of strain tensors in healthy and infarcted regions in a large animal model is computed and compared with conventional delayed-enhancement method. High correlation between both representations shows promise of FA in assessment of viability without negative effects of contrast agents.
10:54
756.
An Extended Graphical Model for Analysis of Dynamic Contrast-Enhanced MRI
Huijun Chen1, Feiyu Li1, Xihai Zhao1, Chun Yuan1, William S. Kerwin1
1Department of Radiology, University of Washington, Seattle, WA, United States
Kinetic modeling of DCE-MRI permits the measurement of physiological parameters, such as Ktrans. The modified Kety/Tofts model may lead to fit failures when the data acquisition period is too short. The estimates of the Patlak model can be highly inaccurate due to the neglecting of contrast agent reflux. In this investigation, an extended graphical model is proposed. In the tests of simulation data and in vivo data of carotid artery, the proposed extended graphical model was shown to address the bias inherent in the Patlak model and produce more stable estimates than the modified Kety/Tofts model for short duration experiments.
11:06
757.
Improved T2* Estimation Technique in Human Carotid Arteries
Travis Patrick Sharkey-Toppen1, Bradley Dean Clymer1, Andrei Maiseyeu1, Tam Tran1, Georgeta Mihai1, Subha V. Raman1
1The Ohio State University, Columbus, OH, United States
Atherosclerosis is one of the leading causes of death worldwide. It has been shown that iron may play a significant role in the development of plaque. Quantification of iron via T2* is complicated in small vessels such as the carotids due to their limited size, motion and flow artifacts. Evaluation of a new T2* estimation technique which utilizes WLSE and outlier detection is shown to lower the effect of noise and increase reproducibility in small vessels.
11:18
758.
Three-Dimensional Prolate Spheroidal Extrapolation for Sparse DTI of the In-Vivo Heart
Nicolas Toussaint1, Christian Stoeck2, Maxime Sermesant, 1,3, Sebastian Kozerke, 12, Philip Batchelor1
1Imaging Sciences, King's College London, London, United Kingdom; 2ETH Zurich, Zurich, Switzerland; 3Asclepios Research Group, INRIA, Sophia Antipolis, France
We propose to extrapolate sparsely distributed cardiac DTI using prolate spheroid coordinate system. For this, a segmented shape of the left ventricle is mapped to the closest truncated prolate spheroid using a non-linear diffeomorphic registration algorithm. Thereby, the tensor components and spatial positions can be expressed in prolate spheroid coordinates. After extrapolation, dense tensors are mapped back using the symmetric transformation. Comparison with the classic Cartesian extrapolation shows better consistency of the tensor field at unknown positions. It is demonstrated that this shape-based extrapolation method gives robust estimation of the in-vivo fibre architecture of the left ventricle.   

11:30
759.
Fourier Analysis of STimulated Echoes (FAST) for Quantitative Analysis of Left Ventricular Torsion
Meral Reyhan1, Daniel B. Ennis1, Yutaka Natsuaki2
1Radiological Sciences, University of California, Los Angeles, CA, United States; 2Siemens Medical Solutions USA, Inc., Los Angeles, CA, United States
Left ventricular (LV) torsion is an important measure of LV performance.  This study validates a novel quantitative method (Fourier Analysis of STimulated echoes - FAST) for the rapid quantification of LV torsion by comparison to a “gold standard” method (FindTags) and finds no statistical difference between the methods in six canine studies.  The intraobserver coefficient of variation (CV) for each observer was 4.2% and 2.3%. The interobserver CV was 8.4% and 5.4%.  FAST analysis of LV torsion in six healthy-subjects demonstrates quantitation of systolic torsion and early untwisting.  FAST is a highly reproducible and rapid (<3 minutes-per-study) quantitative method.
11:42
760.
Varied Sampling Patterns in Modified Look-Locker with Saturation Recovery for Flexible Cardiac T1 Mapping
Ting Song1,2, Vincent B. Ho2,3, Glenn Slavin1, Maureen N. Hood2,3, Jeffrey A. Stainsby4
1GE Healthcare Applied Science Laboratory, Bethesda, MD, United States; 2Radiology, Uniformed Services University of the Health Sciences, Bethesda, MD, United States; 3Radiology, National Navy Medical Center, Bethesda, MD, United States; 4GE Healthcare Applied Science Laboratory, Toronto, ON, Canada
A cardiac T1 mapping sequence using a modified Look-Locker with saturation recovery acquisition provides increased flexibility with respect to sampling of the signal recovery curve over more traditional inversion recovery T1 mapping methods. In this work we explore different sampling patterns on phantoms and human subjects. A sampling scheme requiring half the data samples and thus half the breath hold time is compared to previous methods. An SNR sensitivity analysis was performed to confirm the accuracy of the reduced data sampling method at clinically relevant SNR and tissue T1 values.
11:54
761.
Fully Automated Generation of Arteriogram and Venogram Using Correlation and  Pooled Covariance Matrix Analysis
Jiang Du1, Afshin Karami1, Yijing Wu2, Frank Korosec2, Thomas Grist2, Charles Mistretta2
1Radiology, University of California, San Diego, CA, United States; 2Medical Physics and Radiology, University of Wisconsin, Madison, WI, United States
Time-resolved CE-MRA provides contrast dynamics in the vasculature, which can be further used to separate arteries from veins. However, most of the segmentation algorithms require operator intervention. Furthermore, the contrast dynamics pattern may vary significantly within a large coronal imaging FOV due to delayed or asymmetric filling, or slow blood flow in the tortuous vessels. Correlation with single arterial and/or venous reference curves may result in misclassification. Here we present a fully automated region-specific segmentation algorithm for effective separation of arteries from veins based on cross correlation and pooled covariance matrix analysis.
12:06
762.
Stent Visualization by Susceptibility Field Mapping Using the Original Resolution
Gopal Varma1, Rachel Clough1, Julien Senegas2, Hannes Dahnke2, Stephen Keevil1,3, Tobias Schaeffter1
1Imaging Sciences, King's College London, London, United Kingdom; 2Philips Research Europe, Hamburg, Germany; 3Medical Physics, Guy's and St Thomas' NHS Foundation Trust, London, United Kingdom
Visualization of stent-grafts allows guidance and deployment to be assessed. Detection by negative contrast can be confused with other sources of hypo-intensity. A modified version for SGM is presented for positive visualization without compromise in resolution. This and its application by post-processing allows the information from both contrasts to be used without registration.
12:18
763.
Heart-Within-Heart Dynamic Systems Implicit in Myocardial Fiber Architecture Revealed by Diffusion Tensor Tractography
Kuan-Liang Liu1, Hsi-Yu Yu2, V. J. Wedeen3, Wen-Yih Isaac Tseng1,4
1Center for Optoelectronic Biomedicine, National Taiwan University, Taipei, Taiwan; 2Departments of Surgery, National Taiwan University Hospital, Taiwan; 3Department of Radiology, MGH Martinos Center for Biomedical Imaging, Harvard Medical School, Charlestown, MA, United States; 4Department of Medical Imaging, National Taiwan University Hospital, Taiwan
It is long known that the myocardial architecture has its functional significance. However, up to now there are no models that can fully explain the relationship between myocardial fiber structure and the mechanism of cardiac motion. In this study, we proposed using diffusion tensor imaging and fiber tracking technique to perform virtual dissection of the myocardial fiber architecture. We found that the LV myocardial fibers can be classified into two systems; the inner heart system corresponds to the motion of torsion and longitudinal shortening and the outer heart system corresponds to radial contraction of the LV wall.
Tagging & Water/Fat

Room A9
10:30-12:30

Moderators: Diego Hernando and Scott B. Reeder

10:30
764.
Super-Resolution MRI Using Microscopic Spatial Modulation of Magnetization (MicroSPAMM)
Stefan Ropele1, Gernot Reishofer2
1Department of Neurology, Medical University of Graz, Graz, Austria; 2Department of Radiology, Medical University of Graz, Graz, Austria
A new super-resolution (SR) method for field of view (FOV) shifted MRI is presented. In contrast to previous attempts that are based on simple FOV shifts only, the new method additionally modulates the longitudinal magnetization within the imaging plane for each shift, thus allowing the acquisition of new and independent k-space data. First SR experiments in a geometric phantom and in brain tissue of two healthy volunteers clearly demonstrate the feasibility and advantages of the new method, which has the capability to break current resolution limits in MRI.
10:42
765.
Experimental Validation of SPAMM Tagged Magnetic Resonance Imaging Based Measurement of Non-Uniform 3D Soft Tissue Deformation
Kevin Mattheus Moerman1,2, Ciaran Knut Simms1, Andre M. J. Sprengers2, J. Stoker2, Aart J. Nederveen2
1Trinity Centre for Bioengineering, Trinity College Dublin, Dublin, Ireland; 2Radiology, Academic Medical Centre, Amsterdam, Netherlands
Analysis of human soft tissue motion and deformation is vital in diverse applications from constitutive modelling in biomechanics to the study of bowel motility. Post-processing Magnetic Resonance Imaging (MRI) to derive soft tissue deformation challenging and requires validation. For this study a novel MRI sequence, based on SPAtial Modulation of the Magnetization (SPAMM) designed for real-time measurement of non-periodic movements was evaluated for its ability to measure 3D soft tissue deformation using marker tracking in a silicone gel phantom. The mean error of the SPAMM based non-invasive deformation measurement technique was found to be 0.75mm.
10:54
766.
Radial Tagging of MR Images: A Continuous RF Excitation Approach
Abbas Nasiraei Moghaddam1,2, Yutaka Natsuaki3, J. Paul Finn1
1Radiology, UCLA, Los Angeles, CA, United States; 2Caltech, Pasadena, CA, United States; 3Siemens Medical Solutions, Los Angeles, CA, United States
MRI tagging is a well established method for non-invasive measurement of deformation and strain. Radial tagging is a pattern of interest that facilitates the measurement of angular information reflected in shear and twist of the left ventricle. In this work we describe a continuous RF approach for radial tagging that acts on a rotating excitation plane. The sequence has been successfully tested on phantom and also used to acquire short axis images of the left ventricle. The spatial resolution and density of taglines are considerably higher in this approach compared to previous schemes of the radial tagging.
11:06
767.
Single Coil PILS Imaging Using Phase-Scrambling Fourier Transform Technique
Satoshi Ito1, Yoshifumi Yamada1
1Research Division of Intelligence and Information Sciences, Utsunomiya University, Utsunomiya, Tochigi, Japan
Parallel image reconstruction using local sensitivities (PILS) accelerate MR scan time by using multiple receiver coil in parallel scan time. We propose a novel imaging technique which is based on the PILS, but uses only a single set of signals. The signal obtained in the phase-scrambling Fourier Transform imaging (PSFT) can be transformed into the signal described by the Fresnel transform of the objects, in which alias-less images can be obtained by optionally scaling the object images. The reconstructed alias-less image has lower resolution than the original image which has aliasing artifact since aliasing is avoided by shrinking the image to fit in the given data size. In this paper, we propose PILS like reconstruction method which can improve the resolution of images by using the up-scaling of alias-less reconstruction and signal band extrapolation technique of PSFT signal.
11:18
768.
A Reliable, Efficient and Flexible Multi-Echo FSE Based Water-Fat Separation Method
Huanzhou Yu1, Ann Shimakawa1, Sabina Prato2, Scott B. Reeder3, Charles A. McKenzie4, Jean H. Brittain5
1Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 2GE Healthcare, Waukesha, WI, United States; 3Departments of Radiology, Medical Physics, Biomedical Engineering and Medicine, University of Wisconsin, Madison, Madison, WI, United States; 4Department of Medical Biophysics, University of Western Ontario, London, ON, Canada; 5Applied Science Laboratory, GE Healthcare, Madison, WI, United States
Three-point IDEAL water-fat separation techniques have been applied to FSE sequences, however, minimum scan time is tripled. Therefore, it is desirable to collect all 3 echoes in one repetition, an approach that brings unique challenges. In this work, we present a multi-echo FSE-IDEAL implementation that offers superior noise performance, high quality water-fat separation and flexible echo shift choices. The bipolar acquisition with high order phase correction allows efficient acquisition and uniform water-fat separation. Echo shifts are adapted to the desired resolution with best tradeoff in SNR. The technique is demonstrated in volunteer scanning in a variety of anatomic regions.
11:30
769.
Ultrafast Near-Isotropic Spatial Resolution 3D Balanced-SSFP Dixon Imaging in the Breast
Manojkumar Saranathan1, Ersin Bayram2, Christine Lee3
1Applied Science Lab, GE Healthcare, Rochester, MN, United States; 2MR Engineering, GE Healthcare, Waukesha, WI, United States; 3Radiology, Mayo Clinic, Rochester, MN, United States
T2 imaging in the breast is most commonly performed using a 2D Fast Spin Echo (FSE) pulse sequence with a high in-plane spatial resolution and 3-4 mm slice thickness. Balanced steady-state free precession (b-SSFP) techniques yield high SNR images in short scan times with a T2-like image contrast. We investigated a new 3D technique that combines balanced steady-state free precession imaging with a two-point Dixon fat-water reconstruction algorithm [2] for robust fat-separated volumetric imaging of the breast with near isotropic spatial resolution in short scan times.
11:42
770.
Dual-Echo Dixon Imaging with Unrestricted Choice of Echo Times
Holger Eggers1, Bernhard Brendel1, Adri Duijndam2, Gwenael Herigault2
1Philips Research, Hamburg, Germany; 2Philips Healthcare, Best, Netherlands
Existing two-point Dixon methods require at least one echo time being in phase. Thus, they restrict flexibility in the selection of protocol parameters and compromise scan efficiency. In this work, a novel two-point Dixon method is outlined that removes restrictions on the echo times. It is characterized in terms of noise propagation, and it is demonstrated to enable shorter scan times, higher spatial resolution, and increased signal-to-noise ratio in abdominal imaging in single breathholds.
11:54
771.
Exploiting the Spectral Complexity of Fat for Robust Multi-Point Water-Fat Separation
Huanzhou Yu1, Ann Shimakawa1, Jean H. Brittain2, Charles A. McKenzie3, Scott B. Reeder4
1Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 2Applied Science Laboratory, GE Healthcare, Madison, WI, United States; 3Department of Medical Biophysics, University of Western Ontario, London, ON, Canada; 4Departments of Radiology, Medical Physics, Biomedical Engineering and Medicine, University of Wisconsin, Madison, Madison, WI, United States
Multi-point water-fat separation methods must address the challenge of water-fat ambiguity that arises from the signal behavior of water and fat which, when both modeled with a single spectral peak, may appear identical in the presence of Bo off-resonance. Water-fat ambiguity is typically removed by enforcing field- or phase-map smoothness using region growing based algorithms.  However, the fat spectrum actually has multiple spectral peaks. In this work, a novel algorithm to identify water and fat for multi-point acquisitions is introduced by exploiting the spectral differences between water and fat. New opportunities arise to design algorithms for highly robust water-fat separation.
12:06
772.
Extending Performance of Fat-Water Separated Alternating TR SSFP: Ultra-High 0.29 Mm Isotropic Resolution
Jessica Leigh Klaers1, Ethan K. Brodsky1,2, Richard Kijowski2, Walter F. Block1,3
1Medical Physics, University of Wisconsin - Madison, Madison, WI, United States; 2Radiology, University of Wisconsin - Madison, Madison, WI, United States; 3Biomedical Engineering, University of Wisconsin - Madison, Madison, WI, United States
The alternating TR (ATR) balanced SSFP technique has proven to be useful for suppression of unwanted species while extending the TR interval available for increased spatial resolution.  Ultra-high 0.29 mm isotropic resolution has been achieved by extending the performance of the multi-acquisition fat-water separation ATR SSFP sequence through the implementation of a 3D radial trajectory.  Applications in cartilage assessment and vasculature imaging are demonstrated in the knee joint.
12:18
773.
Three-Point Dixon Method for Whole-Body Water/fat Imaging
Johan Berglund1, Lars Johansson1, Håkan Ahlström1, Joel Kullberg1
1Department of Radiology, Uppsala University, Uppsala, Sweden
A three-point Dixon method applicable for water/fat separation of whole-body datasets is presented. In each voxel, two alternative error phasors are found analytically. The correct error phasor is identified by imposing spatial smoothness in a 3D multi-seed region growing scheme with a dynamic path. After removing the phase errors, water and fat signal components are found in each voxel by least squares fitting. Whole-body water and fat images were reconstructed from 39 volunteer subjects, and the images were subjectively graded by two radiologists. The method was found to achieve fast and accurate whole-body water/fat separation.
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10:30
774.
Experimental and Theoretical Analysis of the Induced Voltage Along Implant Leads Due to Gradient Fields
Esra Abaci Turk1, Emre Kopanoglu1, Yigitcan Eryaman1, Vakur Behcet Erturk1, Ergin Atalar1
1Bilkent University, Ankara, Turkey
With the help of the simplified electric field expressions for x, y and z gradient coils, approximate voltage values to occur on the lead are derived analytically and these values are compared with the values obtained from realistic experiments. This comparison shows that, if the path of the implant lead is known, induced voltage on the lead can be determined analytically and with the obtained result the risk of the stimulation can be examined for patients with implants prior to MRI.
10:42
775.
Safely Detecting Device Coupling Using Reversed RF Polarization and Pre-Spoiled EPI
William Overall1, Pascal Stang1, John Pauly1, Greig Scott1
1Electrical Engineering, Stanford University, Stanford, CA, United States
The degree of coupling present in long-wire implants can be quantified by reversing the RF receiver polarization.  To assess device coupling in patients with potentially dangerous implants, a four-shot projection EPI sequence may be used safely given reasonable assumptions.  Image quality and reliability can be improved by adding a small pre-spoiler gradient to suppress imperfections due to electrodynamic effects.
10:54
776.
Towards MRI-Safe Implanted Leads: A Comparative Evaluation of Four Designs
Paul A. Bottomley1, William A. Edelstein1, Ananda Kumar1, Justin M. Allen1, Perry Karmarkar1
1Suite B307, 1101 E 33rd Street, SurgiVision Inc, Baltimore, MD, United States
Implanted leads and devices are a contraindication for MRI, denying many patients its potential benefits. Here, the MRI safety of four passive implantable lead designs that minimize the hazards of induced currents and heating, is investigated as a function of geometry.  Continuously coiled leads, leads incorporating RF traps, and single and multi-layer “billabong” leads with reversed sections wherein the current opposes the induced RF, are compared in a model phantom at 1.5T and 4W/kg exposure. In coil and trap designs factors that maximize impedance limited heating below 1-2°C, but folded lead configurations can be problematic.  The billabong designs heated <1°C.
11:06
777.
Controlling Induced Currents in Guidewires Using Parallel Transmit
Maryam Etezadi-Amoli1, Pascal Stang1, Marta G. Zanchi1, John M. Pauly1, Greig C. Scott1, Adam B. Kerr1
1Electrical Engineering, Stanford University, Stanford, CA, United States
RF transmit fields during MRI can induce currents and unsafe heating in conductive structures such as guidewires and implanted device leads.  In this work, we used parallel transmit to control the level of current induced in a guidewire.  We found experimentally that only one transmit mode from a four-channel array induced any appreciable current in a guidewire, while the remaining three modes induced no significant current, yet still provided adequate visualization of the volume.  A parallel transmit approach thus offers a safe way of imaging in the presence of implanted conductive structures.
11:18
778.
MR Safety Measurements of Intracranial Fixation Devices at 7T
Jaane Rauschenberg1, Jens Groebner1, Armin Michael Nagel1, Armin Biller2,3, Wolfhard Semmler1, Michael Bock1
1Medical Physics in Radiology, German Cancer Research Center, Heidelberg, Germany; 2Division of Radiology, German Cancer Research Center, Heidelberg, Germany; 3Neuroradiology, University Hospital, Heidelberg, Germany
So far, the widely used cranial bone fixation system CranioFix® has been evaluated to be MR-safe up to field strengths of 3T. In this work we performed ASTM measurements of the implants at 7T MRI. As the magnetic force is much less than the gravitational force, no torque could be detected, and the temperature rise was less than 1°C during 16 min the implants can be considered as MR safe for the hardware used. Further¬more, artifact width is acceptable. This result enables MR imaging studies after brain surgery to be performed at field strengths up to 7 Tesla.
11:30
779.
Systemic in Vivo Radio-Frequency Heating in Porcine Models with a 12.5’’ Diameter, 8 Channel, 7 T (296 MHz) Head Coil
Devashish Shrivastava1, Timothy Hanson, Jeramy Kulesa, Jinfeng Tian2, Gregor Adriany, John Thomas Vaughan
1CMRR, Radiology, University of Minnesota, Minneapolis, MN, United States; 2Univeristy of Minnesota, Minneapolis, MN, United States
In vivo radio-frequency (RF) heating was measured due to a 7T head coil in four anesthetized porcine models (N = 4). Temperatures were measured using fluoroptic probes in the scalp; 5 mm, 10 mm, 15 mm, and 20 mm in the brain; and rectum. Continuous wave, 296 MHz, RF power was delivered for ~3 hours using the head coil. The whole head average SAR was maintained close to 3 W/kg. Systemic, uniform heating up to ~1.85 °C was produced. No RF heating induced adverse thermo-physiologic temperature response was detected as measured by the difference in post-RF and pre-RF temperature slopes.
11:42
780.
An Automated Method for Subject Specific Global SAR Prediction in Parallel Transmission
Leeor Alon1,2, Cem Murat Deniz1,2, Riccardo Lattanzi1, Graham Wiggins1, Ryan Brown1, Daniel K. Sodickson1,2, Yudong Zhu1
1Center for Biomedical Imaging, Department of Radiology, NYU School of Medicine, NYU School of Medicine, New York, NY, United States; 2Sackler Institute of Graduate Biomedical Sciences, NYU School of Medicine, New York, NY, United States
Current SAR measurement schemes are missing the capability to track and manage SAR under in-vivo conditions. Existing hardware schemes monitor forward and reflective power in real time only, but offer no prediction capability and tend to considerably overestimate SAR by assuming complete constructive interference of electric fields. In this study, we present, and demonstrate in vivo, a rapid and simple calibration method for the accurate prediction of subject specific global power deposition on an 8-channel transmit 7T MR system. This global SAR prediction capability is scalable to parallel transmit systems with any number of transmit channels.
11:54
781.
Real Time RF Monitoring in a 7T Parallel Transmit System
Borjan Aleksandar Gagoski1, Rene Gumbrecht1,2, Michael Hamm3, Kawin Setsompop4,5, Boris Keil4,5, Joonsung Lee1, Khaldoun Makhoul4,5, Azma Mareyam4, Kyoko Fujimoto4, Thomas Witzel4,6, Ulrich Fontius7, Josef Pfeuffer3, Elfar Adalsteinsson1,6, Lawrence L. Wald4,6
1Electrical Engineering and Computer Science, Massachusetts Institute of Technology, Cambridge, MA, United States; 2Department of Physics, Friedrich-Alexander-University Erlangen, Erlangen, Germany; 3Siemens Healthcare, Charlestown, MA; 4A.A. Martinos Center for Biomedical Imaging, Department of Radiology, Massachusetts General Hospital, Charlestown, MA, United States; 5Harvard Medical School, Boston, MA, United States; 6Harvard-MIT Division of Health Sciences and Technology, MIT, Cambridge, MA, United States; 7Siemens Healthcare, Erlangen, Germany
Current challenges to high-field applications of parallel RF transmission (pTx) in vivo include the monitoring and management of local SAR. We developed and tested real-time RF monitoring system for MAGNETOM 7T (Siemens Healthcare, Erlangen, Germany) with an 8-channel prototype pTx system that limits local SAR based on numerical simulation of E fields and power deposition in a segmented head model, and tracks and compares RF waveforms on each channel to the expected digital pulse waveform and shuts down the scan in the event of a mismatch due to spurious sources of pTx RF errors.
12:06
782.
Effects of a High Static Magnetic Field on (Higher) Cognitive Functions
Jöran Lepsien1, Karsten Müller1, D. Yves von Cramon1,2, Harald E. Möller1
1Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, Germany; 2Max Planck Institute for Neurological Research, Cologne, Germany
The possibility of exposure to high static magnetic fields altering cognitive performance in human volunteers was tested in a strictly controlled fashion. 24 participants conducted 6 different well-established paradigms covering a variety of cognitive processes. Sessions took place inside a 3T magnet with the main magnetic field being switched on and off. The analysis of reaction time and accuracy revealed no significant effect of the magnetic field in any of the 6 tasks related to the static field. The results indicate that exposure to a 3T field does not alter performance in cognitive tasks.
12:18
783.
Effects of 7 Tesla MRI on Postural Stability with and Without RF, Gradient Switching, or B0 Exposure
Jens M. Theysohn1,2, Oliver Kraff1,2, Stefan Maderwald1,2, Marcus Gerwig3, Dagmar Timmann3, Franz Schmitt4, Lena Schaefer1,2, Sebastian Blex1,2, Elke R. Gizewski1,2, Michael Forsting1,2, Mark E. Ladd1,2, Susanne C. Ladd1,2, Andreas K. Bitz1,2
1Department of Diagnostic and Interventional Radiology and Neuroradiology, University Hospital Essen, Essen, NRW, Germany; 2Erwin L. Hahn Institute for Magnetic Resonance Imaging, University Duisburg-Essen, Essen, NRW, Germany; 3Department of Neurology, University Hospital Essen, Essen, NRW, Germany; 4Siemens Healthcare, Erlangen, Germany
Ultra-high-field MRI (7 Tesla and above) generates more temporary side-effects compared to 1.5T and 3T, e.g. dizziness. In this study, postural stability was quantitatively measured before and after exposure to magnetic and electromagnetic fields of a 7 Tesla MR system. Forty-nine volunteers underwent Romberg’s tests. Stability shortly after MRI exposure was significantly reduced; when no RF was applied, the effect showed a similar trend but did not achieve significance. The results show that exposure to 7 Tesla causes only a temporary dysfunction of the vestibular system which does not appear to be related to the RF field.
