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WEDNESDAY, 5 MAY 2010

SUNRISE EDUCATIONAL COURSE
CLINICAL INTENSIVE COURSE
Hot Topics in Body MRI: Diffusion II

Room K1            7:00 – 08:00      Organizers: Talissa Altes, Elmar Max Merkle and Bachir Taouli

EDUCATIONAL OBJECTIVES 
Upon completion of days 1 and 2 participants should be able to:

· Explain the physics of DWI methods in body imaging;

· Apply DWI technique in their practice;

· Design female pelvic and prostate MR protocols including DWI; and

· Describe current results of DWI in oncology 

Advanced Body Diffusion 1

Moderators: Dow-Mu Koh, M.D., M.R.C.P., and Harriet C. Thoeny, M.D.


07:00
Oncologic Applications of DWI (Including WBDWI)

Ihab Kamel, M.D.

07:30 
DWI: Applications in the Pelvis

Nandita M. de Souza, M.D., F.R.C.R.
SUNRISE EDUCATIONAL COURSE
CLINICAL INTENSIVE 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
Tissue Anisotropy in Tendons and Cartilage

Gary D. Fullerton, Ph.D. 

07:30 
Structural Organization of Cartilage and the Habituation Hypothesis

Douglas W. Goodwin, 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

Parallel Imaging
07:00 
Parallel Imaging Reconstruction I: Cartesian

Michael Schacht Hansen, Ph.D. 

07:30 
Parallel Imaging Reconstruction II: Non-Cartesian

Chunlei Liu, 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
Preclinical Applications of Imaging Biomarkers

Markus Von Kienlin, Ph.D. 

07:30 
Quantitiative MR in Multi-Center Trials

Edward Ashton, 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 Perfusion MRI

Laura M. Parkes, 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.

B0 Shimming at High Fields 

07:00 
Shimming and MRS
Ivan Tkac, Ph.D. 

07:30 
Shimming and MRSI
Hoby P. Hetherington, Ph.D.

SUNRISE EDUCATIONAL COURSE

Modeling & Quantitative Analysis for Body DCE MRI

Room A6
07:00 – 08:00          Organizers: 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.

Moderators: Steven P. Sourbron and Thomas E. Yankeelov

07:00 
From Simple to Complex
David L. Buckley, Ph.D. 

07:30 
Renal Filtration Models
Louisa Bokacheva, 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 & Moderators: 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.

Polycystic Kidney Disease 


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

07:00 
Mouse Models for Polycystic Kidney Disease
Stéphane Burtey, Ph.D., Ph.D.

07:30 
Polycystic Kidney Disease and MRI
Arlene B. Chapman, 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, & 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. 

Time Resolved MRA 

07:00 
Techniques Cartesian
Stephen J. Riederer, Ph.D. 

07:20 
Techniques Radial
Walter F. Block, Ph.D. 

07:40 
Applications
J. Paul Finn, M.D., Ph.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.
Trying Drugs & Devices: Safety & Liability 

07:00 
Multicenter Drug Trials 
A. Gregory Sorensen, M.D. 

07:30 
Trials Using Devices
Christine H. Lorenz, Ph.D.

PLENARY SESSION

The Eye of the Beholder: An Image Reconstruction Challenge

Room A1    08:15-09:30      Organizers & Moderators: Margaret A. Hall-Craggs, Douglas C. Noll  and James G. Pipe

08:15
342.
If I Am So Good at This, Why Do I Miss So Much?
Jeremy M. Wolfe1
1Brigham & Women's Hospital, Harvard Medical School, Cambridge, MA, United States
Humans are very good at visual search tasks, looking for targets in scenes filled with distractors. Trained humans are very good at applied search tasks like medical and security screening. However, people make errors and these can be associated with high costs like missed disease. This talk will illustrate three sources of error that are rooted in human cognitive function: Crowding effects: where neighboring items “hide” clearly visible targets. Change blindness: where the limits on visual processing make observers insensitive to substantial changes in an image. And prevalence effects: where rare targets are missed simply because they are rare.

08:40
 Reconstruction Challenge: So Many Algorithms, So Few Data
 Award presentations, panel discussion

CLINICAL INTENSIVE COURSE
(Admission to this session is limited to Clinical Intensive Course registrants only)
Advances in Multiple Sclerosis II

Room K1
08:15 – 09:15       Oraganizers: Walter Kucharczyk and Pia C. Maly Sundgren

EDUCATIONAL OBJECTIVES 
Upon completion of this course participants should be able to:
· Explain brain plasticity;

· Describe cases when MRI could appropriately be used as a biomarker for MS; and

· Explain the rationale for using (or not) different dosages of contrast in MS patients. 

Moderators: Frederik Barkhof and  Nicola de Stefano

08:15 
MRI as a Biomarker
Alex Rovira, M.D. 

08:45 
Is There a Need for High Dosages of Contrast in MS Imaging 
Ruth C. Carlos, M.D.
CLINICAL INTENSIVE COURSE
(Admission to this session is limited to Clinical Intensive Course registrants only)
Body MR Angiography: An Update - Case-Based Teaching

Room K2
08:15 – 10:00
Organizer: Juerg Hodler

Moderators: Thorsten Bley and Elmar Max Merkle

08:15 
Welcome 

08:20 
Body MRA in the Era of CTA - Is It Still the Imaging Modality of Choice?
Stefan G. Ruehm, M.D. 

09:00 
Questions 

09:10 
Time Resolved MRA from Head to Toe - Nice Toy or Helpful Clinical Tool?
Winfried A. Willinek, M.D. 

09:50 
Questions
CLINICAL INTENSIVE COURSE
Epilepsy: From Electrophysiology to Imaging & Back Again
Room K1
10:30 – 12:30
Organizer: Stefan Sunaert

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:
· Describe current concepts regarding underlying neurophysiology of epilepsy;

· Explain application of MRI to the diagnosis, evaluation and therapy of patients with seizures; and 

· Describe and compare utility of individual imaging techniques and their combined use for diagnosis and therapy in epilepsy. 

Moderators: Micheal D. Phillips and Stefan Sunaert

10:30 
Neurophysiology of Epilepsy
Imad Najm, M.D. 

11:10 
MR Imaging of Seizures 
Diana M. Gomez-Hassan, M.D., Ph.D. 

11:50 
Combining Electrophysiology and Imaging in Epilepsy: EEG-fMRI, Source Imaging, DTI

Louis Lemieux, Ph.D.

CLINICAL INTENSIVE COURSE
Wrist Imaging
Room K2
10:30 – 12:30      Organizers & Moderators: Juerg Hodler and Hollis G. Potter

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:
· Describe the most relevant wrist-related diagnoses and their MR appearance; 

· Identify the differential diagnosis of MR findings; and 

· Implement optimized wrist imaging protocols in their practice. 

10:30 
Triangular Fibrocartilage
Hiroshi Yoshioka, M.D., Ph.D. 

11:00
Intrinsic Ligaments
Kimberly K. Amrami, M.D. 

11:45
Bone and Cartilage Injury
Hollis G. Potter, M.D.

CLINICAL INTENSIVE COURSE
Bowel Imaging
Room A9
10:30 – 12:30            Organizer: Juerg Hodler

Moderators: Thomas C. Lauenstein and Elmar M. Merkle

10:30
CT Enterography: Why is it the Modality of Choice?

Erik K. Paulson, M.D. 

10:55 
MR Enterography: Why is it the Modality of Choice?

Jeff L. Fidler, M.D. 

11:20
Questions 

11:30 
MR Colonography in the Era of CT Colonography: Is There Any Meaningful Role?,

Thomas C. Lauenstein, M.D. 

11:55 
MR Imaging of the Rectum: From Inflammatory Bowel Disease to Cancer Staging.

Lennart Karl Olof Blomqvist, M.D., Ph.D. 

12:20 
Questions
Less is More: Compressed Sensing & Constrained Reconstruction

Room A1
10:30-12:30

Moderators: Nicole E. Seiberlich and Leslie Ying

10:30
343.
Exploiting Sparsity in the Difference Images to Achieve Higher Acceleration Factors in Non-Contrast MRA
Pippa Storey1, Ricardo Otazo1, Lazar Fleysher1, Niels Oesingmann2, Ruth P. Lim1, Vivian S. Lee1, Daniel K. Sodickson1
1Radiology Department, NYU School of Medicine, New York, NY, United States; 2Siemens Medical Solutions USA
Non-contrast techniques for peripheral MRA exploit the pulsatility of arterial blood flow and involve subtraction of dark-blood images, acquired during fast flow, from bright-blood images, acquired during slow flow. The difference images, which depict the arteries, are sparse, although the source images are not. We show that higher acceleration factors can be achieved by performing subtraction on the raw data, before calculation of the GRAPPA weights, rather than on the final magnitude images. Depiction of large arteries is similar to that achieved with low acceleration factors and standard reconstruction, but depiction of small arteries and fine branch vessels is compromised.
10:42
344.
Combination of Compressed Sensing and Parallel Imaging for Highly-Accelerated 3D First-Pass Cardiac Perfusion MRI
Ricardo Otazo1, Jian Xu2,3, Daniel Kim1, Leon Axel1, Daniel K. Sodickson1
1Center for Biomedical Imaging, New York University School of Medicine, New York, NY, United States; 2Siemens Medical Solutions USA, New York, NY, United States; 3Polytechnic Institute of NYU, Brooklyn, NY, United States
Compressed sensing and parallel imaging are combined into a single joint acceleration approach for highly accelerated 3D first-pass cardiac perfusion MRI. 3D perfusion imaging is a natural candidate for this combined approach, due to increased sparsity and incoherence provided by the high dimensionality of the data, multi-dimensional acceleration capability and increased baseline SNR. We demonstrate the feasibility of high in vivo acceleration factors of 16 for 3D first-pass cardiac perfusion MRI studies with whole-heart coverage per heartbeat using a 32-element coil array
10:54
345.
Efficient L1SPIRiT Reconstruction (ESPIRiT) for Highly Accelerated 3D Volumetric MRI with Parallel Imaging and Compressed Sensing
Peng Lai1, Michael Lustig2,3, Anja CS. Brau1, Shreyas Vasanawala4, Philip J. Beatty1, Marcus Alley2
1Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 2Electrical Engineering, Stanford University, Stanford, CA, United States; 3Electrical Engineering and Computer Science, University of California, Berkeley, CA, United States; 4Radiology, Stanford University, Stanford, CA, United States
Conventional L1SPIRiT reconstruction enables highly-accelerated MRI by combining parallel imaging and compressed sensing but suffers from impractically long reconstruction time. This work developed a new efficient L1SPIRiT algorithm (ESPIRiT) to address the computation challenge from three perspectives: 1. reducing the computation complexity based on Eigenvector calculations, 2. reducing the number of pixels to process based on pixel-specific convergence, 3. reducing the number of iterations using parallel imaging initialization. ESPIRiT was compared with L1SPIRiT on in-vivo datasets. Our results show that ESPIRiT can improve image quality and reconstruction accuracy with >10× faster computation compared to L1SPIRiT.
11:06
346.
Accelerated 3D Phase-Contrast Imaging Using Adaptive Compressed Sensing with No Free Parameters
Kedar Khare1, Christopher J. Hardy1, Kevin F. King2, Patrick A. Turski3, Luca Marinelli1
1GE Global Research Center, Niskayuna, NY, United States; 2GE Healthcare, Waukesha, WI, United States; 3School of Medicine & Public Health, University of Wisconsin, Madison, WI, United States
We present a robust method for compressed-sensing reconstruction using a data-driven, iterative soft-thresholding (ST) framework with no tuning of free parameters. The algorithm combines a Nesterov-type optimal gradient scheme for iterative update with adaptive wavelet denoising methods. Vascular 3D phase-contrast scans on healthy volunteers are used to show that image quality is comparable to that of empirically tuned, nonlinear conjugate-gradient (NLCG) reconstruction. Statistical analysis of image quality scores for five datasets indicates that the ST approach improves the robustness of the reconstruction and image quality as compared to NLCG with a single set of tuning parameters for all scans.
11:18
347.
Nonconvex Compressive Sensing with Parallel Imaging for Highly Accelerated 4D CE-MRA
Joshua D. Trzasko1, Clifton R. Haider1, Eric A. Borisch1, Stephen J. Riederer1, Armando Manduca1
1Mayo Clinic, Rochester, MN, United States
CAPR is a state-of-the-art Cartesian acquisition paradigm for time-resolved 3D contrast-enhanced MR angiography that typically employs Tikhonov and partial Fourier methods for image reconstruction.  When operating at extreme acceleration rates, such reconstructions can exhibit significant noise amplification and Gibbs artifacts, potentially inhibiting diagnosis.  In this work, an offline reconstruction framework for both view-shared and non-view-shared CAPR time-series acquisitions based on nonconvex Compressive Sensing is proposed and demonstrated to both suppress noise amplification and improve vessel conspicuity.
11:30
348.
Fast MR Parameter Mapping from Highly Undersampled Data by Direct Reconstruction of Principal Component Coefficient Maps Using Compressed Sensing
Chuan Huang1, Christian Graff2, Ali Bilgin3, Maria I. Altbach4
1Mathematics, University of Arizona, Tucson, AZ, United States; 2Program in Applied Mathematics, University of Arizona; 3Biomedical Engineering, University of Arizona; 4Radiology, University of Arizona
There has been an increased interest in quantitative MR parameter mapping techniques which enable direct comparison of tissue-related values between different subjects and scans. However the lengthy acquisition times needed by conventional parameter mapping methods limit their use in the clinic. In this work, we introduce a new model-based approach to reconstruct accurate T2 maps directly from highly undersampled FSE data. The proposed approach referred to as DIrect REconstruction of Principal COmponent coefficient Maps (DIREPCOM) removes non-linearity from the model and employs sparsity constraints in both the spatial and temporal dimensions to produces accurate T2 maps by using Principal Component Analysis. While this proposed technique has been illustrated for T2 estimation, the methodology can be adapted to the estimation of other MR parameters.
11:42
349.
Compressed Sensing with Transform Domain Dependencies for Coronary MRI
Mehmet Akçakaya1,2, Seunghoon Nam1,2, Peng Hu2, Warren Manning2, Vahid Tarokh1, Reza Nezafat2
1Harvard University, Cambridge, MA, United States; 2Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA, United States
Lengthy acquisition time is one of the main limitations of coronary MRI. Parallel imaging has been used to accelerate image acquisition but with limited success due to low signal-to-noise ratio. Compressed sensing (CS) has been recently utilized to accelerate image acquisition in MRI, but its use in cardiac MRI has been limited due to blurring artifacts. In this study, we develop an improved CS reconstruction method that uses the dependencies of transform domain coefficients to reduce the observed blurring and reconstruction artifacts in coronary MRI.
11:54
350.
A Novel Approach for T1 Relaxometry Using Constrained Reconstruction in Parametric Dimension
Julia Velikina1, Andrew L. Alexander1, Alexey A. Samsonov1
1University of Wisconsin - Madison, Madison, WI, United States
A novel method for T1 relaxometry is proposed using constrained reconstruction in the parametric (flip angle) dimension. Preliminary results indicate that the proposed method allows T1 estimation from undersampled data collected for multiple flip angles with  better accuracy than from the data collected for two ideal angles acquired within the same scan time.
12:06
351.
Accelerated Breath-Hold Multi-Echo FSE Pulse Sequence Using Compressed Sensing and Parallel Imaging for T2 Measurement in the Heart
Li Feng1, Ricardo Otazo2, Jens Jensen2, Daniel K. Sodickson2, Daniel Kim2
1Sackler Institute of Graduate Biomedical Sciences, New York University School of Medicine, New York, NY, United States; 2Radiology, New York University School of Medicine, New York, NY, United States
T2 Measurement can be used to detect pathological changes in tissue for a variety of clinical applications, including identification of edema and iron overload. Rapid T2 mapping in the heart is challenging because of the need to acquire adequate spatial resolution within clinically acceptable breath-hold duration of 20s or less. We propose to extend a recently developed breath-hold T2 mapping pulse sequence to achieve higher spatial resolution, by implementing a joint reconstruction algorithm that combines compressed sensing and parallel imaging. This accelerated T2 mapping pulse sequence with high spatial resolution was validated in vitro and in vivo.
12:18
352.
Interleaved Variable Density Sampling with ARC Parallel Imaging and Cartesian HYPR for 
Dynamic MR Angiography
Kang Wang1, James Holmes2, Reed Busse2, Philip Beatty3, Jean Brittain2, Christopher Francois4, Lauren Keith1, Yijing Wu1, Frank Korosec1,4
1Medical Physics, University of Wisconsin-Madison, Madison, WI, United States; 2Applied Science Laboratory, GE Healthcare, Madison, WI, United States; 3Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 4Radiology, University of Wisconsin-Madison, Madison, WI, United States
Both high spatial and temporal resolution are desired for contrast-enhanced MR angiography (CE-MRA). In this work, we describe a technique that combines interleaved variable density (IVD) Cartesian sampling, ARC parallel imaging (PI), and Cartesian HYPR reconstruction.  This technique is validated in multiple exams performed on healthy volunteers.
Functional Connectivity

Victoria Hall
10:30-12:30

Moderators: Mark J.  Lowe and Scott J. Peltier

10:30

Introduction
Vesa J. Kiviniemi 

10:42
353.
Identifying Common-Source Driven Correlations in Resting-State FMRI Via Laminar-Specific Analysis in the Human Visual Cortex
Jonathan Rizzo Polimeni1, Thomas Witzel1,2, Bruce Fischl1,3, Douglas N. Greve1, Lawrence L. Wald1,2
1Athinoula A. Martinos Center for Biomedical Imaging, Department of Radiology, Harvard Medical School, Massachusetts General Hospital, Charlestown, MA, United States; 2Harvard-MIT Division of Health Sciences and Technology, Massachusetts Institute of Technology, Cambridge, MA, United States; 3Computer Science and AI Lab (CSAIL), Massachusetts Institute of Technology, Cambridge, MA, United States
High-resolution 7T fMRI together with laminar surface-based analysis is utilized to assess the ability of laminar-specific comparisons to differentiate resting state correlations stemming from direct cortical-to-cortical connections from correlations arising from common-source input. We show that the Layer II/III “outputs” of human V1 are more highly correlated to the Layer IV “inputs” of area MT than to other layers, while each layer of V1 is maximally correlated with the same layer in the V1 of the opposite hemisphere. This suggests that laminar analysis of functional connectivity can help identify correlations that may be attributable to indirect connections through common inputs.
10:54
354.
Demonstration of the Central Role of the Subcortex in the Developing Brain by Identifying "hubs" in the Network Organisation of Functional Connectivity
Richard Andrew James Masterton1, Graeme D. Jackson1,2
1Brain Research Institute, Florey Neuroscience Institutes, Melbourne, Victoria, Australia; 2Department of Medicine, The University of Melbourne, Melbourne, Victoria, Australia
We describe a new voxel-based analysis technique for characterising the network organisation of functional connectivity in the brain. Results are presented showing that subcortical structures play a more central role in children compared with adults.
11:06
355.
Do Neural Oscillations Underlie Haemodynamic Functional Connectivity Measurements?
Joanne Rachel Hale1, Matthew Brookes1, Claire Stevenson1, Johanna Zumer1, Gareth Barnes2, Julia Owen3, Susan Francis1, Srikantan Nagarajan3, Peter Morris1
1SPMMRC, University of Nottingham, Nottingham, Nottinghamshire, United Kingdom; 2University College London, London, United Kingdom; 3University of California, San Francisco, San Francisco, CA, United States
Recently, interest has increased in studying resting state fluctuations in BOLD fMRI and work has shown correlation between BOLD signals from spatially separate but functionally related brain regions. Unfortunately, fMRI signals are affected by non-neuronal physiological artifacts which can lead to spurious connectivity measurements. The ability to investigate the neuronal activity underlying BOLD connectivity is therefore important. Here we use MEG and 7T fMRI to measure independently resting state sensorimotor cortex connectivity. We show that beta-band fluctuations are implicated in sensorimotor network connectivity, adding weight to previous EEG/fMRI results implying a neural oscillatory basis to resting state BOLD signals.
11:18
356.
The Modulation of 7.0T Spontaneous Blood-Oxygenation-Level-Dependent (BOLD) Signal by the 
Behavioral State
Manus Joseph Donahue1,2, Hans Hoogduin3, Stephen M. Smith1,4, Jeroen CW Siero3, Natalia Petridou3, Peter Jezzard1,2, Peter Luijten3, Jeroen Hendrikse3
1Clinical Neurology, Oxford University, Oxford, United Kingdom; 2Physics Division, FMRIB Centre, Oxford, United Kingdom; 3Radiology, University Medical Center Utrecht, Utrecht, Netherlands; 4Analysis Division, FMRIB Centre, Oxford, United Kingdom
Although the use of spontaneous BOLD activity is being increasingly exploited for connectivity studies, there is limited information available on how spontaneous BOLD signal is influenced by different behavioural states. Here, we investigate the effect of different behavioural states (eyes closed, eyes open, constant-fist-clench, and finger tapping) on spontaneous BOLD signal in the motor cortex at high field strength (7.0T) and high spatial resolution (1.6x1.6x1.6 mm3). Results show that spontaneous signal coherence and, to a lesser degree, amplitude are both dependent (P<0.05) on behavioural state; implications of this phenomenon on evoked, spontaneous and 7.0T BOLD experiments are discussed.
11:30
357.
Specific Versus Nonspecific Connectivity: A Transition of the Resting Network from Light to Deep Anesthesia
Xiao Liu1,2, Xiao-Hong Zhu1, Yi Zhang1, Wei Chen1,2
1CMRR, radiology, University of Minnesota, Minneapolis, MN, United States; 2Biomedical Engineering, University of Minnesota, Minneapolis, MN, United States
In this study, we observed that the resting networks covering specific rat cortical regions under light anesthesia (~1.0% isoflurane) merged into a nonspecific network covering wider cortical regions with stronger connectivity under the deep anesthesia (~1.8% isoflurane). This observation is consistent with a previous electrophysiological study, which demonstrated that the deeply anesthetized brain showed global and nonselective responses to external stimuli. They support a new theory in regards to anesthesia: the deep anesthesia can disrupt the repertoire of neural activity patterns and thus reduce the information carried by them, even though the information may still be integrated globally.
11:42
358.
Correlation Between Simultaneously Recorded Full-Band EEG and BOLD at Rest
Ahmed Abou Elseoud1, Tuija Hiltunen1, Pasi Lepola2, Kalervo Suominen2, Tuomo Starck1, Juha Nikkinen1, Jukka Remes1, Osmo Tervonen1, Vesa Kiviniemi1
1Diagnostic Radiology, Oulu University Hospital, Oulu, Finland; 2Clinical Neurophysiology, Oulu University Hospital, Oulu, Finland
Hypothesizing that low frequency FbEEG recordings correlate to the most active brain network at rest, i.e. default mode network (DMN). We investigated the correlation between the two signals, and we showed how the amplification of vasomotor waves by caffeine alters the resulted correlation. Correlations between FbEEG and resting state BOLD were located in the dorsomedial prefrontal cortex (dMPFC), left superior medial and precentral gyri. Caffeine administration augmented the correlations in dMPFC and more correlating areas were observed in; ventromedial prefrontal cortex (vMPFC), cuneus, lingual, middle occipital, middle temporal gyri and right anterior cingulate. These correlations were reduced after physiological corrections.

11:54
359.
Identification of Anti-Correlated Resting-State Networks Using Simultaneous EEG-FMRI and Independent Components Analysis
Chi Wah Wong1, Valur Olafsson2, Hongjian He2, Tom Liu2
1Radiology, University of California - San Diego, La Jolla,, CA, United States; 2Radiology, University of California - San Diego, La Jolla, CA, United States
It has been shown with resting-state fMRI that the Default Mode Network (DMN) is anti-correlated with the Task Positive Network (TPN). In this study, we used simultaneous  EEG-fMRI to investigate the relationship of the EEG alpha power time course  with the resting-state BOLD signals in these anti-correlated networks. We found that the relation between the EEG alpha power and BOLD fMRI signals in these networks is stronger  when using independent components (as determined with Independent Components Analysis) as compared to the use of the global alpha power.
12:06
360.
Within- And Between-Subject Reproducibility of Matrix-Based Analysis of Resting-State Functional Connectivity Network
Ying-hui Chou1, Lawrence P. Panych2, Chandlee C. Dickey3, Nan-kuei Chen4
1Fu-Jen Catholic University, Hsin-chung, Taipei, Taiwan; 2Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, United States; 3VA Boston Healthcare System and Harvard Medical School, Boston, MA, United States; 4Duke University, Durham, NC, United States
In this study, we assessed the within- and between-subject reproducibility of resting-state functional connectivity measured by a matrix-based analysis (MBA) in six healthy volunteers. The MBA can quantify connectivity strength for the whole brain without a priori model, and can be applied to dissociate clinical populations. Each participant was scanned nine times for more than a one-year period. Our results show that 1) the functional networks measured by the MBA are highly reproducible across nine sessions; and 2) there exists measurable between-subject variance. The MBA-based connectivity mapping should prove useful for monitoring long-term changes in functional networks.
12:18
361.
Contribution of Different Sources of Signal Variance to T2* and S0 Maps in the Human Brain at Rest: 
A 7T Study
Marta Bianciardi1, Masaki Fukunaga1, Peter van Gelderen1, Jacco A. de Zwart1, Jeff H. Duyn1
1Advanced MRI Section, LFMI/NINDS/NIH, Bethesda, MD, United States
To exploit the increased BOLD-contrast available at 7T for fMRI-studies, it is crucial to identify the various noise-sources and their origin. We determined the contribution of non-thermal noise to fluctuations in BOLD-weighted-, T2*- and S0-signals in the visual cortex at 7T during rest. The following noise-sources were considered: low-frequency-drifts, effects related to the phase of physiological cycles and to changes in physiological rates, thermal-noise, and other sources, tentatively attributed to spontaneous-activity. Our findings show that low-frequency-drifts have a physiological-contribution, and that spontaneous-activity has an echo-time dependence. Effects related to physiological-cycles and their rates contributed both to T2*- and to S0-images.
Breast MR: Nodes, Ducts & Diffusion
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362.
A Novel MRI Method for Breast Cancer Detection Based on Diffusion Tensor Tracking of the Ductal Trees
Erez Eyal1, Myra Shapiro-Feinberg2, Edna Furman Haran1, Dov Grobgeld1, Talia Golan3, Yaakov Itzchak3, Raphael Catane3, Moshe Papa4, Hadassa Degani1
1Weizmann Institute of Science, Rehovot, Israel; 2Meir Medical Center, Kfar Saba, Israel; 3Sheba Medical Center, Tel Hashomer, Israel; 4Sheba Medical Center,, Tel Hashomer, Israel
Mammary malignancies typically develop from the ductal epithelial cells, and spread within the ducts. Consequently, the ductal structures are an important area of investigation of both normal breast development and malignant breast transformation. Our goal is to characterize the anisotropic water diffusion properties in the mammary ductal trees tissue using diffusion tensor MRI and to utilize this method to detect breast cancer. The results show that DTI based MRI reveals the diffusion anisotropy in the mammary ducts and can track changes in the diffusion tensor components due to cancer growth.
10:42
363.
Gadofosveset as a Negative Contrast Agent for Detecting Metastatic Axillary Lymph Nodes in Breast Cancer Patients on Diffusion and T2* Weighted Images - A Proof of Principle
Mies A. Korteweg1, Fredy Visser1,2, Daniel L. Polders1, Taro Takahara1, Willem P.Th.M. Mali1, Wouter B. Veldhuis1
1Radiology, University Medical Center Utrecht, Utrecht, Netherlands; 2Philips Healthcare, Best, Netherlands
This abstract describes the pathology-controlled, retrospective, gadofosveset-enhanced 3T MRI characterization of axillary lymph nodes in breast cancer patients. Gadofosveset was hypothesized to accumulate in a higher concentration in healthy than in metastatic nodes. It was shown that the mean absolute T2* relaxation time and the post contrast signal intensity of the lesion to spinal cord ratio on diffusion-weighted (DWI) scans were significantly higher in metastatic compared to non-metastatic nodes. The preliminary results suggest that gadofosveset increased the transverse relaxation rate in healthy nodes causing a negative contrast effect on DWI scans, selectively preserving the signal of metastatic lymph nodes.
10:54
364.
Vascular and Cellular Biomarkers from Intravoxel Incoherent Motion (IVIM) MRI in Locally Advanced Breast Cancer Lesions
Eric Edward Sigmund1, Linda Moy1, Gene Cho1, Sungheon Kim1, Myra Finn1, Jens Hesselberg Jensen1, Melanie Moccaldi1, Daniel Sodickson1, Robert Schneider2, Silvia Formenti3
1Radiology, New York University Langone Medical Center, New York, NY, United States; 2Microbiology, New York University Langone Medical Center, New York, NY, United States; 3Radiation Oncology, New York University Langone Medical Center, New York, NY, United States
Diffusion-weighted imaging (DWI) is playing an increasing important role in breast cancer lesion characterization, most commonly marking restricted diffusion in tumor cellularity.  Intravoxel incoherent motion (IVIM) MRI is a DWI variant ideally providing markers not only of cellularity, but also tumor vascularity and blood velocity.  In this study we acquired IVIM data in N=25 breast cancer patients at 3 T and compared these markers with contrast-enhanced MRI and biopsy diagnosis.  Robust quantification of the IVIM parameter set clearly differentiated lesions from the weakly perfused normal fibroglandular tissue and may be helpful for future quantitative lesion grading.
11:06
365.
Identifying Breast Calcification by Using Susceptibility Weighted Imaging: Optimizing Parameters for Detection of Calcifications at 3T
Ali Fatemi1, Colm Boylan2,3, Michael D. Noseworthy, 1,4
1Medical Physics and Applied Radiation Sciences, McMaster University, Hamilton, Ontario, Canada; 2Diagnostic Imaging, St. Joseph's Healthcare, Hamilton, Ontario, Canada; 3Radiology, McMaster University, Hamilton, Ontario, Canada; 4Electrical and Computer Engineering, School of Biomedical Engineering, McMaster University, Hamilton, Ontario, Canada
We have optimized corrected phase images acquired at 3T with a dedicated breast coil to detect breast microcalcification.  Corrected phase images demonstrating calcifications correlate well with x-ray mammography.
11:18
366.
High Resolution T2 Breast Imaging Using FADE
Kristin L. Granlund1,2, Ernesto Staroswiecki1,2, Marcus T. Alley1, Bruce L. Daniel1, Brian A. Hargreaves1
1Radiology, Stanford University, Stanford, CA, United States; 2Electrical Engineering, Stanford University, Stanford, CA, United States
High resolution breast MRI is useful for distinguishing benign and malignant tumors.  The FADE sequence allows us to acquire two images during a single scan with different image contrasts, the first image having high SNR and the second image having T2 weighting.  A second pair of images can then be acquired with different crusher areas to evaluate the diffusivity of different tissues.  Phantom studies were performed to confirm sources of image contrast.  The technique was then evaluated in two patients and it was found that the FADE sequence highlighted tumors with both high T2 and restricted diffusion.
11:30
367.
Time Intensity Curve Analysis of Malignant Enhancing Breast Lesions:  Atypical Findings More Frequent in Smaller Lesions
Dorothee Barbara Engel1, Winifred Dunbar2, Fred Kelcz2
1Clinical Radiology and Nuclear Medicine, University Medical Center Mannheim, Mannheim, Germany; 2Radiology, School of Medicine and Public Health, Madison, WI, United States
Dynamic contrast-enhanced (DCE) breast MRI has become the mainstay for assessing breast problems not resolved by mammography and ultrasound.  A signal intensity vs. time curve showing rapid gadolinium contrast uptake and delayed washout is typically associated with malignancy, but our study of 81 malignant spanning a wide size range showed that the “typical pattern” was only in lesions > 1 cm.  A delayed persistent pattern may be seen in up to 20% of sub-centimeter lesions.  Radiologists should be aware of these exceptions and emphasize morphology over contrast enhancement for small lesions.
11:42
368.
Approaching Complete Separation of Benign and Malignant Breast Lesions by DCE-MRI: Impact on Healthcare Costs
Wei Huang1, Patricia A. Carney1, Luminita Alina Tudorica1, Yiyi Chen1, Xin Li1, Elizabeth A. Morris2, Ian J. Tagge1, Sunitha Thakur2, Maayan Korenblit2, Jason A. Koutcher2, Charles S. Springer1
1Oregon Health & Science University, Portland, OR, United States; 2Memorial Sloan Kettering Cancer Center, New York, NY, United States
Shutter-Speed Model (SSM) analyses of breast DCE-MRI data from 98 suspicious lesions show significantly improved diagnostic accuracy compared to Standard Model (SM) analyses and clinical MRI protocols.  The difference in Ktrans derived from the two models, ¦¤Ktrans [¡Ô Ktrans(SSM) ¨C Ktrans(SM)], has near perfect specificity at 100% sensitivity.  The cost effectiveness of replacing unnecessary benign biopsies with SSM DCE-MRI is significant.
11:54
369.
Can Proton MR Spectroscopy Provide Useful Information for Characterizing Estrogen Receptor Status in Breast Cancer?
Hyeon-Man Baek1, Jeon-Hor Chen2,3, Orhan Nalcioglu2, Min-Ying Su2
1Radiology, UT Southwestern Medical Center, Dallas, TX, United States; 2Center for Function Onco-Imaging, University of California-Irvine, Irvine, CA, United States; 3Radiology, China Medical University Hospital, Taichung 404, Taiwan
ER-negative cancer was more aggressive, with bigger tumor size, more prominent tumor infiltration showing non-mass-type enhancements on magnetic resonance imaging (MRI) features. The aim of our study was to determine whether in vivo 1H-MRS can provide useful information for characterizing ER status in breast cancer. On the basis of the criterion (i.e., CRB < 100%), tCho detection rate was higher in ER-negative group (16/20, 80%) than in ER-positive group (15/27, 56%), but not reaching significant level (P = 0.083). The ER-positive group had a lower mean tCho concentration than the ER-negative group, but no significant difference was observed (2.01 vs. 2.24 mmol/kg, P = 0.677). The reason why our finding was not significant might be due to the heterogeneity of the breast cancer tissue.
12:06
370.
Predicting Long Term Survival for Breast Cancer Patients by HR MAS Metabolic Profiling During Neoadjuvant Chemotherapy
Maria Dung Cao1, Beathe Sitter1, Tone Frost Bathen1, Per Eystein Lønning2,3, Steinar Lundgren1,4, Ingrid Susanne Gribbestad1
1Department of Circulation and Medical Imaging, Norwegian University of Science and Technology (NTNU), Trondheim, Norway; 2Department of Oncology, Haukeland University Hospital, Bergen, Norway; 3University of Bergen, Bergen, Norway; 4Department of Oncology, St.Olav University Hospital, Trondheim, Norway
HR MAS MR metabolic profiling was performed in paired samples from locally advanced breast cancer patients obtained pre (n=19) and post (n=19) doxorubicine treatment.  PLSDA analysis of HR MAS spectra showed classification between patients with long time survival (≥5 years), and patients who died of cancer recurrence within 5 years. Our results suggest distinct metabolic profiles of these two patient groups. High tCho, most significant GPC, levels before treatment correlated to long time survival, while high glycine and lactate levels were associated with poorer outcome.
12:18
371.
MRI Characterization of Dissected Sentinel Lymph Nodes of Breast Cancer Patients at 7T
Mies A. Korteweg1, Jaco J.M. Zwanenburg1, Vincent O. Boer1, Richard van Hillegersberg2, Paul J. van Diest3, Peter R. Luijten1, Willem P.Th.M. Mali1, Wouter B. Veldhuis1
1Radiology, University Medical Center Utrecht, Utrecht, Netherlands; 2Surgery, University Medical Center Utrecht, Utrecht, Netherlands; 3Pathology, University Medical Center Utrecht, Utrecht, Netherlands
We describe the pathology-correlated 7T MRI characterization of dissected sentinel lymph nodes of breast cancer patients. The mean absolute ADC and T1, T2, T2* relaxation times were determined. Nodal dimensions and the presence of a fatty hilus was scored. In 20 patients 83 nodes were excised and scanned, 17 contained metastases. Blood- and lymph vessels and an in-transit metastasis inside a lymph vessel were identified on MRI. While the location of intranodal metastases could not be delineated morphologically, there was a significant difference in T2 and T2* relaxation times between metastatic and non-metastatic nodes.
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372.
GABA Editing at 3T with Macromolecule Suppression:  MEGA-SPECIAL
Jamie Near1, Philip J. Cowen1, Peter Jezzard2
1Department of Psychiatry, University of Oxford, Oxford, OXON, United Kingdom; 2The Centre for Functional Magnetic Resonance Imaging of the Brain, John Radcliffe Hospital, Oxford, OXON, United Kingdom
GABA editing using the MEGA-PRESS technique at 3T results in signal contamination from macromolecules.  We present a modified spectral editing technique called MEGA-SPECIAL, which enables the use of longer, more frequency-selective editing pulses.  This, in turn, enables the use of previously described strategies for the removal of macromolecular contamination.  In-vitro measurements indicate that the newly developed sequence provides improved editing efficiency over MEGA-PRESS, and experiments performed in-vivo confirm that macromolecular suppression is achieved.
10:42
373.
13C MRS of Frontal Lobe at 3 Tesla  Using a Volume Coil for Stochastic Proton Decoupling
Shizhe Steve Li1, Yang Zhang1, Shumin Wang1, Maria Ferraris Araneta1, Christopher S. Johnson1, Yun Xiang1, Robert B. Innis1, Jun Shen1
1National Institutes of Health, Bethesda, MD, United States
13C spectra from the frontal lobe of human brain were acquired for the first time at 3 Tesla. After intravenous infusion of [2-13C]glucose, glutamate, glutamine, and aspartate were detected in the carboxylic/amide carbons region. The RF power deposition was well below the safety guidelines, due to enhanced decoupling efficiency from the volume coil and weak J coupling between proton and carboxylic/amide carbons. The effect of the strong B0 field inhomogeneity in the frontal lobe region was reduced by RF coil arrangement and by a reference deconvolution technique that used the glutamate C5 peak as a lineshape reference.
10:54
374.
In Vivo detection of trans-Fatty Acids by 13C MRS at 7T
Ivan Dimitrov1,2, Jimin Ren2, Deborah Douglas2, A Dean Sherry2, Craig R. Malloy2
1Philips Medical Systems, Cleveland, OH, United States; 2Advanced Imaging Research Center, University of Texas Southwestern Medical Center, Dallas, TX, United States
The severe health implications of trans-fats are well-known: their consumption leads to coronary heart disease, diabetes, cancer, liver dysfunction, and Alzheimer’s. We report the first non-invasive detection of trans-fats in humans by 13C MRS at 7T. WALTZ-16 decoupled FIDs with NOE were acquired from calves of healthy volunteers in 5 min. The allylic carbons (α to C=C) display substantially different chemical shifts (cis 27.18 vs. trans 32.59 ppm). A volunteer on a Western diet had a trans : cis ratio = 4.4 %, consistent with ex vivo reports, whereas no trans-fats were detected in a volunteer on a Mediterranean diet.
11:06
375.
Stimulated-Echo Contrast with Hyperpolarized [1-13C]-Pyruvate
Peder E. Z. Larson1, Ralph Hurd2, Adam B. Kerr3, Robert Bok1, John Kurhanewicz1, Daniel B. Vigneron1
1Radiology and Biomedical Imaging, University of California - San Francisco, San Francisco, CA, United States; 2Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 3Electrical Engineering, Stanford University, Stanford, CA, United States
Stimulated-echoes can be used to provide high sensitivity to diffusion and flow, providing unique contrast.  We have developed and applied stimulated-echo pulse sequences for hyperpolarized 13C metabolic imaging, studying both normal animals and the TRAMP prostate cancer mouse model to better distinguish the local metabolite environment.  These experiments demonstrated a dramatic increase in CNR for tumors and present a new parameter for characterizing the metabolic state.
11:18
376.
Rapid Volumetric Imaging of Cardiac Metabolism
Angus Z. Lau1,2, Albert P. Chen3, Nilesh Ghugre2, Venkat Ramanan2, Wilfred W. Lam2, Kim A. Connelly4, Graham A. Wright1,2, Charles H. Cunningham1,2
1Dept. of Medical Biophysics, University of Toronto, Toronto, ON, Canada; 2Imaging Research, Sunnybrook Health Sciences Centre, Toronto, ON, Canada; 3GE Healthcare, Toronto, ON, Canada; 4Keenan Research Centre, Li Ka Shing Knowledge Institute, St. Michael’s Hospital and University of Toronto, Toronto, ON, Canada
A rapid multi-slice cardiac-gated spiral 13C imaging pulse sequence consisting of a large flip-angle spectral-spatial excitation RF pulse with a single-shot spiral k-space trajectory was implemented and demonstrated in vivo. This sequence allows for whole heart coverage (6 slices, 8.8 mm in-plane resolution) in any plane, with imaging of the metabolites of interest, [1-13C] pyruvate, [1-13C] lactate, and 13C bicarbonate, within a single 20 s breathhold. The sequence is anticipated to be useful in the non-invasive monitoring of changes in spatial distribution of metabolites in disease.
11:30
377.
High Resolution 31P Magnetic Resonance Spectroscopic Imaging of the Human Brain at 7T.
Jannie Petra Wijnen1, Arend Heerschap1, Tom W.J. Scheenen1,2
1Radiology, Radboud University Nijmegen Medical Centre, Nijmegen, Gelderland, Netherlands; 2Erwin L. Hahn Institute for Magnetic Resonance Imaging, Essen, Germany
We demonstrated the use of a surface 31P quadrature coil in combination with a 1H CP head coil for 31P MRSI of the brain at 7T with high sensitivity and spatial resolution. 31P MRS was run with a pulse acquire MRSI sequence with adiabatic excitation. With this method we detected phosphorylated signals from the energy metabolism in the brain as well as resonances from phosphomono and diester compounds and inorganic phosphate in the human brain within relatively short acquisition times (16 or 25minutes).
11:42
378.
Diffusion-Weighted Spectroscopy in the Healthy and U87 Glioblastoma-Induced Mouse Brain
Julien Valette1,2, Boucif Djemai2, Françoise Geffroy2, Mohamed Ahmed Ghaly2, Fawzi Boumezbeur2, Denis Le Bihan2, Franck Lethimonnier2
1CEA-MIRCen, Fontenay-aux-Roses, France; 2CEA-NeuroSpin, Gif-sur-Yvette, France
Diffusion-weighted (DW) spectroscopy is a unique tool for probing the intracellular compartment in vivo. As far as we know, the apparent diffusion coefficient (ADC) of metabolites has never been reported in the mouse brain. In this preliminary work, the ADC of six metabolites is measured in a mouse brain for the first time, using an original DW-LASER sequence. In addition, measurements are performed in a Human U87-MG glioblastoma induced in the same animal, showing a dramatic increase in the ADC of choline compounds, which might be ascribed to lactacidosis-induced cell swelling.
11:54
379.
Real Time Measurement and Correction of Motion-Induced Changes in B0 Field for Neuro 
Spectroscopic Imaging
Aaron Timothy Hess1, Ovidiu C. Andronesi2,3, Matthew Dylan Tisdall2,3, Ernesta M. Meintjes1,4, Andre J. van der Kouwe2,3
1University of Cape Town, Cape Town, South Africa; 2Martinos Center for Biomedical Imaging, Massachusetts General Hospital, MA; 3Department of Radiology, Harvard Medical School, MA; 4MRC/UCT Medical Imaging Research Unit
Real time measurement of the B0 field using an EPI navigator is presented, its use in real time first order shim correction for LASER spectroscopic imaging is demonstrated. Homogeneity of the B0 field is important in spectroscopy and spectroscopic imaging and thus, by measuring the B0 field in real time, changes to the linear shim gradients and frequency offset are corrected on the fly. This technique is shown to minimise line broadening due to motion induced B0 changes.
12:06
380.
Accelerated 1H Chemical Shift Imaging of the Brain Using Compressive Sensing
Sairam Geethanath1, Hyeonman Baek2, Vikram D. Kodibagkar1,2
1Biomedical Engineering, UT Southwestern Medical Center at Dallas, Dallas, TX, United States; 2Dept of Radiology, UT Southwestern Medical Center at Dallas, United States
Application of compressed sensing to 1H Chemical Shift Imaging (CSI) of in vivo human brain data has been performed for the first time. The CSI data is sparse in the wavelet domain along the spatial and temporal dimensions and hence can be reconstructed with high SNR from significantly undersampled k-space. This provides a significant reduction in acquisition time which is highly desired for CSI. The metabolite maps generated for 3 major metabolites of N-acetylaspartate, Creatine and Choline from 20% of the original k-space data match closely with the corresponding metabolite maps generated for the original k-space.
12:18
381.
In Vivo L-COSY MR Distinguishes Glutamate from Glutamine and  Shows Neuropathic Pain to Cause a Buildup of Glutamine in the Brain
Alexander Peter Lin1, Saadallah Ramadan1, Peter Stanwell1, Tuan Luu1, James Celestin2, Zahid Bajwa2, Carolyn Mountford1
1Center for Clinical Spectroscopy, Brigham and Women's Hospital, Boston, MA, United States; 2Pain Management Center, Beth Israel Deaconess Medical Center, Boston, MA, United States
This study utilizes two-dimensional (2D)  COrrelated SpectroscopY (COSY) to allow, in a clinically accepted time, detailed chemical information to be collected in situ from the brain.  2D COSY can in theory separate the glutamate and glutamine resonances by measuring distinct  scalar coupling.  These metabolites are neurotransmitters and  affected by a number of diseases.  For the first time we successfully distinguished between  glutamine and glutamate using 2D COSY and show that glutamine is present  in higher quantities  in subjects with neuropathic pain.
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mcDESPOT-Derived Demyelination Volume in Multiple Sclerosis Patients Correlates with Clinical Disability and Senses Early Myelin Loss
Hagen H. Kitzler1, Jason Su2, Michael Zeineh2, Sean C. Deoni3, Cyndi Harper-Little4, Andrew Leung5, Marcelo Kremenchutzky6, Brian K. Rutt2
1Dept. of Neuroradiology, Technische Universitaet Dresden, Dresden, SN, Germany; 2Department of Radiology, Stanford University, Palo Alto, CA, United States; 3Department of Engineering, Brown University, Providence, RI, United States; 4Imaging Laboratories, Robarts Research Institute, London, ON, Canada; 5Department of Diagnostic Radiology and Nuclear Medicine, University of Western Ontario, London, ON; 6Department of Clinical Neurological Sciences, University of Western Ontario, London, ON
We applied the multi-component Driven Equilibrium Single Pulse Observation of T1 and T2 (mcDESPOT) method to a population of Multiple Sclerosis patients and normal controls, to assess its ability to characterize brain tissue demyelination across a spectrum of MS disease severity. We found strong correlations between Demyelinated Volume and EDSS (clinical disability score), as well as with Normalized Brain Volume (measure of total brain atrophy). We also found a significant difference between Demyelinated Volume in normal controls vs the subset of Clinical Isolated Syndrome patients, demonstrating the ability of mcDESPOT to sensitively detect early pre-MS changes.
10:42
383.
Decrease of Brain Stiffness Compared to Loss of Brain Volume in Multiple Sclerosis Patients
Kaspar Josche Streitberger1, Friedemann Paul2, Dagmar Krefting3, Dieter Klatt1, Sebastian Papazoglou1, Sebastian Hirsch1, Jürgen Braun3, Ingolf Sack1
1Institute of Radiology, Charité - University Medicine Berlin, Berlin, Germany; 2Neurocure, Charité - University Medicine Berlin, Berlin, Germany; 3Institute of Medical Informatics, Charité - University Medicine Berlin, Berlin, Germany
Chronic inflammatory diseases of the CNS such as Multiple Sclerosis (MS) lead to demyelinization and to widespread degradation of neurons and axons – processes which alter the mechanical consistency of the brain. In this study MR elastography and MRI volumetry is used to investigate the alteration of brain mechanics and brain geometry due to MS. A decrease in brain stiffness of 17% accompanied by a loss of brain volume of 5% was measured in 17 MS patients and 42 healthy volunteers.
10:54
384.
Surface-Based Techniques Reveal Regions of Reduced Cortical Magnetization Transfer Ratio in Patients with MS
Mishkin Derakhshan1, Zografos Caramanos1, Sridar Narayanan1, Douglas L. Arnold1, D Louis Collins1
1Montreal Neurological Institute and Hospital, McGill University, Montreal, QC, Canada
Novel imaging methods are essential to accurately detect and quantify the GM pathology that is increasingly being recognized in multiple sclerosis (MS). In this study, we measured the extent of subpial decreases in magnetization transfer ratios using a novel surface-based method. When comparing individual MS patients to a group of normal controls, we detected regions of significant MTR differences, which may include regions of cortical demyelination. Group-wise analysis revealed significant differences between the  group with secondary progressive MS and normal controls, but not between the relapsing-remitting patients and normal controls. We assessed the sensitivity of our method using simulations.
11:06
385.
Altered Structural Architecture of the Striatum Is Associated with Impaired Motor Learning in Multiple Sclerosis
Valentina Tomassini1,2, Rose Gelineau-Kattner1,3, Mark Jenkinson1, Jacqueline Palace1, Carlo Pozzilli2, Heidi Johansen-Berg1, Paul M. Matthews1,4
1FMRIB Centre, Dept of Clinical Neurology, The University of Oxford, Oxford, United Kingdom; 2Dept of Neurological Sciences, "La Sapienza" University, Rome, Italy; 3Baylor College of Medicine, Houston, TX, United States; 4GSK Clinical Imaging Centre, GlaxoSmithKline, London, United Kingdom
The behavioural evidence for altered motor skill learning in Multiple Sclerosis (MS) suggests that MS pathology may impair mechanisms of adaptive plasticity required for learning. The striatum is functionally relevant for both higher motor control and learning. The evidence for localized MS-related pathology within the striatum and disease-related disruption of its neocortical connections suggests a role of the striatum in impairing motor learning in MS. Here we tested whether impaired learning performance in MS was associated with localized changes in the striatal structural architecture and assessed the functional consequences of these behaviourally relevant structural changes.
11:18
386.
Contribution of Subpial Pathology to Cortical Thinning in Multiple Sclerosis: A Combined 7T - 3T MRI Study.
Caterina Mainero1, Thomas Benner1, Amy Radding1, Andre van der Kouwe1, R Philip Kinkel2, Bruce R. Rosen1
1A. A. Martinos Center for Biomedical Imaging, Massachusetts General Hospital, Charlestown, MA, United States; 2Neurology, Beth Israel Deaconess Medical Center, Boston, MA, United States
In multiple sclerosis (MS) it is unclear whether cortical atrophy is secondary to white matter (WM) damage, or underlies a primary neuronal process. Here, we investigate the contribution of different cortical lesions types at 7T and WM lesion load (WMLL) to cortical thinning in 14 MS patients. The higher the number of all cortical lesions, and of type III/IV lesions (subpial lesions extending partly or completely through the cortical width) the thinner the cortex was. There was only a trend to significance for WMLL. Thinning in frontal cortical areas showed the highest correlation with type III/IV lesions. Subpial pathology is a major determinant of cortical atrophy in MS. 

11:30
387.
Grey Matter Perfusion Is Inversely Correlated to T2 Lesion Load in MS Patients - A 3D GRASE Arterial Spin Labeling Study at 1.5T
Michael Amann1, Jochen Gunther Hirsch1, Lutz Achtnichts2, Yvonne Naegelin2, Johannes Gregori3, Martin Schaellebaum2, Katrin Weier2, Alain Thöni, Ernst Wilhelm Radue, Matthias Günther3, Ludwig Kappos2, Achim Gass1
1Neurology/Neuroradiology, University Hospital, Basel, BS, Switzerland; 2Neurology, University Hospital, Basel, BS, Switzerland; 3MR Research Neurology, University Hospital, Mannheim, BW, Germany
We investigated the influence of different clinical and MRI factors onto grey matter (GM) perfusion in MS patients (123 RRMS, 42 SPMS, 7 PPMS, and 5 CIS). To assess cerebral blood flow (CBF), we applied a pulsed arterial spin labeling technique combined with single-shot 3D-GRASE readout. The mean GM-CBF in each patient was calculated for 10 supratentorial slices. Multiple linear regression models were calculated to investigate the relationship between different factor sets and mean GM-CBF. Post-hoc Spearman rank correlation revealed significant correlation of GM-CBF with T2 lesion load (p=2*10-6) and with age (p=0.002), but neither with GM-atrophy nor disease onset.
11:42
388.
Early Adaptation in Resting State Networks in Multiple Sclerosis Is Found Using Independent Component Analysis and Dual Regression
Stefan D. Roosendaal1, Menno M. Schoonheim1, Hanneke E. Hulst1, Ernesto Sanz-Arigita1, Stephen M. Smith2, Jeroen J.G. Geurts1, Frederik Barkhof1
1Radiology, VU University Medical Center, Amsterdam, Noord-Holland, Netherlands; 2FMRIB, John Radcliffe Hospital, Oxford, United Kingdom
We questioned whether functional changes can be found in rest in the early phase of MS. Resting state fMRI networks were compared between 14 patients with symptoms suggestive of MS (clinically isolated syndrome; CIS), 31 relapsing remitting (RR) MS patients and 41 healthy controls using independent component analysis and dual regression. CIS patients showed increased co activation in six of the eight networks found. No significant resting state network differences were found between RR patients and controls. Network-specific resting state changes can be already found in CIS, and are lost in MS patients with increasing brain damage and advancing disability.
11:54
389.
T2*-Weighted Images Discriminate Multiple Sclerosis from Ischaemic Lesions
Jennifer Elizabeth Dixon1, Emma C. Tallantyre2, Ian Donaldson2, Trudy Owens3, Nikos Evangelou2, Peter G. Morris1
1Sir Peter Mansfield Magnetic Resonance Centre, University of Nottingham, Nottingham, Nottinghamshire, United Kingdom; 2Department of Clinical Neurology, Nottingham University Hospital NHS Trust, Nottingham, Nottinghamshire, United Kingdom; 3Department of Economics, University of Nottingham, Nottingham, Nottinghamshire, United Kingdom
The detection of demyelinating lesions using MRI plays an important role in the diagnosis of MS. However, demyelinating brain lesions can be difficult to distinguish from small foci of cerebral ischaemia on MR images. Here we show that using ultra-high-field MRI we can reliably demonstrate the perivenous orientation of MS lesions and in doing so distinguish them from ischaemic brain lesions. The observation that T2* image contrast can be employed to differentiate between ischaemic and demyelinating lesions at ultra-high field offers hope that similar techniques could be adapted for application on clinically available systems.
12:06
390.
Impaired Motor Performance in MS Is Associated with Increased GABA Level in Sensorimotor Cortex
Pallab Bhattacharyya1, Micheal Phillips1, Robert Bermel1, Lael Stone1, Mark Lowe1
1Cleveland Clinic, Cleveland, OH, United States
In vivo GABA level is measured at sensorimotor cortex in healthy controls and MS patients using 1H spectroscopy. The measured GABA level was correlated with clinical measure of MS as determined by Multiple Sclerosis Functional Composite (MSFC) scores. A strong inverse correlation was observed between the GABA level and motor performance (as measured by the 9 hole peg component of MSFC) in patients, while no such correlation was observed in the controls. No other component of MSFC showed any correlation with the GABA level in either patients or controls. The findings indicate motor impairment with increased GABA level in MS.
12:18
391.
Assessing Neuronal Metabolism in MS by Modelling Imaging Measures
Olga Ciccarelli1, Ahmed Toosy1, Nicola De Stefano2, Claudia Angela Michela Wheeler-Kingshott3, David H. Miller3, Alan J. Thompson1
1NMR Unit, Department of Brain Repair and Rehabilitation, UCL Institute of Neurology, London, United Kingdom; 2Department of Neurological and Behavioural Sciences, University of Siena, Siena, Italy; 3NMR Unit, Department of Neuroinflammation, UCL Institute of Neurology, London, United Kingdom
Mitochondrial dysfunction is central to the pathogenesis of many neurological diseases, including MS. We propose a methodology to estimate in-vivo neuronal mitochondrial metabolism and its relatice contribution to disability. We modelled N-acetyl-aspartate (NAA), measured by spinal cord 1H-MR spectroscopy, which reflects axonal integrity and mitochondrial metabolism, together with measures of axonal integrity, such as axial diffusivity and cord area, in patients with MS studied six months after a spinal cord relapse. The residual variance in NAA concentration after accounting for the structural measures should reflect mitochondrial metabolism. A lower mitochondrial metabolism was associated with greater disability indipendent of structural damage.
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An MRI Investigation of the Effect of Active Site Mutant DDAH1 in C6 Glioma Xenografts in Vivo
Jessica Katherine Rowena Boult1, Simon Walker-Samuel1, Yann Jamin1, James M. Leiper2, Guy St.John Whitley3, Simon P. Robinson1
1CRUK and EPSRC Cancer Imaging Centre, The Institute of Cancer Research and Royal Marsden NHS Trust, Sutton, Surrey, United Kingdom; 2MRC Clinical Sciences Centre, Faculty of Medicine, Imperial College London, London, United Kingdom; 3Department of Basic Medical Sciences, St. Georges, University of London, London, United Kingdom
Dimethylarginine dimethylaminohydrolase (DDAH) metabolizes the endogenous inhibitor of nitric oxide synthesis, asymmetric dimethylarginine (ADMA), indirectly leading to an increase in nitric oxide. Diffusion-weighted and dynamic contract enhanced MRI were used to evaluate the vascular phenotypes of C6 glioma xenografts overexpressing either wildtype DDAH1 or an active site mutant DDAH1 incapable of metabolizing ADMA. Tumours expressing mDDAH1 demonstrated an intermediate phenotype between control and wtDDAH1 expressing tumours. Differences in ADC and native T1 and T2 times were consistent with higher cellularity/lower necrosis in the DDAH1 expressing tumours. Despite differences in VEGF expression and perfusion, no significant alterations in Ktrans or ve were observed between the 3 tumour groups.
10:42
393.
Microscopic Morphology of Brain and Bone Metastases in a Rat Breast Cancer Model by Diffusion MRI
Matthew D. Budde1, Molly Resnick1, Eric Gold1, E Kay Jordan1, Joseph A. Frank1
1Radiology and Imaging Sciences, National Institutes of Health, Bethesda, MD, United States
The apparent diffusion coefficient (ADC) measured with diffusion MRI has shown promise as an early marker of therapeutic response in malignant gliomas.  However, metastatic tumors are the primary cause of intracranial tumors, and it is unknown whether brain metastases exhibit similar diffusion characteristics as the preclinical implanted brain tumor model.  A rat model of metastatic breast cancer was used to examine the diffusion properties of brain and bone metastases.  The results demonstrate that ADC is sensitive to the microscopic growth patterns of brain and bone metastases that result from their differing microenvironments.
10:54
394.
Vessel Size Index (VSI) MRI in Solid Tumours - Validation with Microvascular Corrosion Casts
Jake Samuel Burrell1, Jane Halliday2, Simon Walker-Samuel3, John C. Waterton2, Philip J. Withers4, Robert S. Bradley4, Jessica Boult1, Yann Jamin1, Lauren C. Baker1, Simon P. Robinson1
1The Institute of Cancer Research, Sutton, Surrey, United Kingdom; 2AstraZeneca, Manchester, United Kingdom; 3UCL, London, United Kingdom; 4School of Materials, University of Manchester, Manchester, United Kingdom
Susceptibility contrast MRI vessel size index (VSI) derived vessel diameters were compared with vessel diameters measured from vascular corrosion casts of the same SW1222 colorectal tumours. Good agreement was found between the MRI and vascular corrosion cast derived vessel sizes, reported as 38 ± 6µm and 39 ± 2µm respectively. This work helps to qualify non-invasive MRI vessel size measurements with appropriate histology.
11:06
395.
Gas Challenge-Blood Oxygen Level Dependent (BOLD) MRI in Monitoring Tumor Angiogenesis of a Rodent Novikoff Hepatoma Model
Yang Guo1, Ning Jin1,2, Rachel Klein1, Guang-Yu Yang3, Reed Omary1,2, Andrew Larson1,2
1Department of Radiology, Northwestern University, Chicago, IL, United States; 2Department of Biomedical Engineering , Northwestern University, Chicago, IL, United States; 3Department of Pathology, Northwestern University, Chicago, IL, United States
Angiogenesis is fundamental for tumor growth, invasion and metastasis. Non-invasive methods to monitor tumor neo-vascular changes during tumor progression and/or in response to anti-angiogenic therapy may be critical. The purpose of our study was to investigate the relationship between gas-challenge (GC)-BOLD response and degree of tumor angiogenesis during tumor progression in rodent hepatoma model. A positive correlation was found between GC-BOLD response and tumor microvessel density and a negative correlation was between GC-BOLD response and tumor size. GC-BOLD MRI may offer the potential to serve as a non-invasive method for evaluating angiogenesis and monitoring anti-angiogenic therapy response in hepatic tumors.
11:18
396.
Hypoxia Detected with Phase Contrast MRI Is an Early Event in Micrometastatic Breast Cancer Development in the Rat Brain
Matthew D. Budde1, Eric Gold1, E Kay Jordan1, Melissa Smith-Brown1, Joseph A. Frank1
1Radiology and Imaging Sciences, National Institutes of Health, Bethesda, MD, United States
Hypoxia is an important prognostic factor in tumor growth and therapeutic response and is a driving force in the angiogenic cascade. Blood oxygen level dependent (BOLD) MRI contrast is related to the oxygenation status of tumors, but brain tumors can have significant edema that can complicate measurements of magnetic field inhomogeneities caused by deoxygenated hemoglobin.  The purpose of this study was to determine if phase contrast MRI was more sensitive to vascular abnormalities than BOLD MRI in a rat model of breast cancer metastases to the brain and whether these changes were indicative of hypoxic changes that precede angiogenesis.
11:30
397.
Hypoxic Environments Disrupt Collagen I Fibers and Macromolecular Transport
Samata Kakkad1, Marie-France Penet1, Meiyappan Solaiyappan1, Arvind Pathak1, Venu Raman1, Kristine Glunde1, Zaver M. Bhujwalla1
1JHU ICMIC Program, The Russell H. Morgan Department of Radiology and Radiological Science, The Johns Hopkins University School of Medicine, Baltimore, MD, United States
Solid tumors are characterized by hypoxic environments.  Hypoxia stimulates the gene expression of a cluster of hydroxylases used for collagen fiber formation.  Hypoxic environments in tumors may lead to abnormal collagen deposits either by cancer cells or by fibroblasts within the tumor stroma.  In normal tissue collagen fibers direct interstitial fluid into lymphatic channels.  In tumors these fibers may not be structured for efficient flow of fluid, especially in hypoxic areas.  Our purpose was to understand the role of hypoxia in modifying macromolecular fluid transport using MRI, and collagen fiber distribution using second harmonic generation microscopy.
11:42
398.
High-Resolution Imaging of Non-Small Cell Lung Cancer in a Mouse Model of Brain Metastasis
Hye-Won Kang1, Geun-Ho Im2, Jung Hee Lee2, Alexei A. Bogdanov1
1Radiology, University of Massachusetts Medical School, Worcester, MA, United States; 2Radiology, Samsung Medical Center, Seoul, Korea, Republic of
A combination of anti-human EGFR antibody-enzyme conjugates and a paramagnetic substrate has been designed for EGFR MR imaging for detecting NSCLC in vivo. The specificity of conjugate to the tumors and the sensitivity to EGFR expression in vivo were examined. The experimental group of mice after the injection of pretargeting conjugates followed by the injection of the paramagnetic substrate showed a strong enhancement of the tumor. The increase of MR signal was higher and the peak of enhancement was reached earlier than in the control group. The higher signal around the tumor periphery was retained for up to 24 h.
11:54
399.
Theranostic Imaging of Metastatic Disease
Zhihang Chen1, Marie-France Penet1, Sridhar Nimmagadda1, Cong Li1, Sangeeta Ray1, Paul Winnard1, Dmitri Artemov1, Kristine Glunde1, Martin G. Pomper1, Zaver M. Bhujwalla1
1JHU ICMIC Program, Russell H. Morgan Department of Radiology and Radiological Science, The Johns Hopkins University School of Medicine, Baltimore, MD, United States
There is a compelling need to find effective treatments for metastatic disease, as it typically becomes refractory to treatment.  We are developing targeted nanoplexes carrying multimodality imaging reporters together with small interfering RNA (siRNA) and a prodrug enzyme for theranostic imaging of metastatic prostate cancer.  Down-regulation of specific pathways using siRNA provides unique opportunities to target cancer cells selectively while sparing normal tissue.  The targeted nanoplexes we develop will allow us to deliver siRNA together with a prodrug enzyme, under image guidance for developing theranostic imaging of metastatic prostate cancer.
12:06
400.
In Vivo Detection of PI3K Pathway Inhibition by Hyperpolarized 13C MRSI at 14 Tesla
Myriam Marianne Chaumeil1, Subramanian Sukumar1, Humsa Venkatesh1, Christopher Ward1, Kristen R. Scott1, Tomoko Ozawa2, C David James2, John Kurhanewicz1, Daniel B. Vigneron1, Sarah J. Nelson1, Sabrina M. Ronen1
1Radiology, UCSF, San Francisco, CA, United States; 2Brain tumor Research Center, UCSF, San Francisco, CA, United States
In vivo  inhibition of the PI3K pathway by Everolimus was evaluated using hyperpolarized (HP) 13C MRSI in subcutaneous tumors in mice at 14 Tesla. Whereas lactate-to-pyruvate ratio was increased in control animals, this ratio was decreased by 78% and 35% in treated animals relative to controls after 2 and 7 days, respectively. The drop in lactate-to-pyruvate ratio following Everolimus treatment is in line with the findings in treated cells and likely indicates a decrease in LDH activity in treated tumors.  This preliminary in vivo  study demonstrates the likely value of HP 13C studies of pyruvate for noninvasive monitoring PI3K inhibition.
12:18
401.
In Vivo P31 NMR Demonstrates Reduced ATP Synthesis Rate in Skeletal Muscle in a Murine Cancer 
Cachexia Model
Dionyssios Mintzopoulos1,2, Cibely Cristine Fontes de Oliveira3, Jianxin He4, Caterina Constantinou4, Michael N. Mindrinos5, Laurence G. Rahme4, Josep M. Argiles3, A Aria Tzika1,2
1NMR Surgical Laboratory, Department of Surgery, Massachusetts General Hospital and Shriners Burns Institute, Harvard Medical School, Boston, MA, United States; 2Department of Radiology, Massachusetts General Hospital, Harvard Medical School, Athinoula A. Martinos Center for Biomedical Imaging, Boston, MA, United States; 3Cancer Research Group, Department of Biochemistry and Molecular Biology, University of Barcelona, Barcelona, Spain; 4Molecular Surgery Laboratory, Department of Surgery, Massachusetts General Hospital and Shriners Burns Institute, Harvard Medical School, Boston, MA, United States; 5Stanford Genome Technology Center, Department of Biochemistry, Stanford University School of Medicine, Palo Alto, CA, United States
We employed in vivo P31 NMR on intact mice, in a mouse cancer (Lewis lung carcinoma) cachexia model. We examined ATP synthesis rate and the gene expression of key regulatory genes, involved in regulation of skeletal muscle metabolism. Our in vivo NMR results that showed significantly reduced rate of ATP synthesis rate were cross-validated with genomic analysis, showing aberrant expression levels in key regulatory genes. Our findings implicate that reduction in ATP synthesis rate is linked to mitochondrial dysfunction leading to wasting of skeletal muscle in cancer cachexia.
MRA: The Brighter the Better

Room A8
10:30-12:30

Moderators: Ruth P. Lim and Mitsue Miyazaki

10:30
402.
Non-Contrast-Enhanced 4D Intracranial MR Angiography: Optimizations Using a Variable Flip Angle Approach
Peter Schmitt1, Peter Speier1, Xiaoming Bi2, Peter Weale2, Edgar Mueller1
1MR Application & Workflow Development, Siemens AG, Healthcare Sector, Erlangen, Germany; 2Cardiovascular MR R&D, Siemens Healthcare, Chicago, IL, United States
A novel concept is presented to optimize a FAIR-type spin-labeling technique for non-contrast-enhanced 4D intracranial MR angiography, which is based on an ECG-triggered CINE-like b-SSFP acquisition of multiple 3D phases after selective and non-selective inversion, respectively. Based on numerical Bloch simulations and a volunteer study, it is shown that a variable flip angle scheme, with the flip angle continuously increasing from lower to higher values, results in a significantly longer persistence of the spin labeling. This in turn leads to an improved visualization of late-filling vasculature if compared to the standard approach with constant flip angle.
10:42
403.
Initial Experience with Non-Contrast Enhanced Renal Angiography at 7.0 Tesla
Gregory John Metzger1, Josh Simonson2, Xiaoming Bi3, Peter Weale3, Sven Zuehlsdorff3, Eddie J. Auerbach1, Kamil Ugurbil1, Pierre-Francois Van de Moortele1
1Center for Magnetic Resonance Research, University of Minnesota, Minneapolis, MN, United States; 2Radiology, University of Minnesota, Minneapolis, MN, United States; 3Siemens Medical Solutions, Chicago, IL, United States
The potential of non-contrast enhanced renal angiography at 7T was explored. In order to obtain consistent bilateral visualization of the renal arteries transmit B1 homogeneity was optimized using a subject dependent, three slice, small flip angle calibration scan acquired in a single breathold. High quality visulizaiton of proximal and distal renal arteries was obtained despite system limits on achievable transmit B1.
10:54
404.
Comparison of Different Techniques for Non-Contrast –enhanced and  Contrast-Enhanced Magnetic Resonance Angiography of the Carotid Arteries
Harald Kramer1, Val M. Runge2, Kenneth D. Williams2, L Gill Naul2, Konstantin Nikolaou1, Maximilian F. Reiser1, Bend J. Wintersperger1
1Department of Clinical Radiology, University Hospital Munich, Munich, Germany; 2Scott and White Memorial Hospital, Temple, TX, United States
For imaging of the carotid arteries several non contrast enhanced (non CE) and contrast enhanced (CE) techniques for MRA exist. Since the discovery nephrogenic systemic fibrosis possibly caused by Gd-contrast agents non CE techniques for MRA experience a renaissance. This study compares established and newly developed non CE and CE techniques for imaging of the carotid arteries including TOF, T2w darkblood, TrueFISP, dynamic CE MRA and high resolution CE MRA in an intraindividual setting. Image quality (IQ) as well as accuracy is evaluated. Standard CE MRA exhibits best IQ and accuracy directly followed by ECG gated non CE TrueFISP MRA.
11:06
405.
Non-Contrast-Enhanced Hand MRA Using Multi-Directional Flow-Sensitive Dephasing
Zhaoyang Fan1,2, Philip Hodnett1, John Sheehan1, Xiaoming Bi3, Sven Zuehlsdorff3, James Carr1, Debiao Li1,2
1Radiology, Northwestern University, Chicago, IL, United States; 2Biomedical Engineering, Northwestern University, Evanston, IL, United States; 3Cardiac MR R&D, Siemens Healthcare, Chicago, IL, United States
Noncontrast hand MRA using ECG-triggered 3D bSSFP with flow-sensitive dephasing (FSD) preparation has recently been demonstrated in patients with Raynauds disease. However, a conventional FSD module with flow-sensitizing gradient pulses applied in both readout and phase-encoding direction simultaneously is only sensitive to one-direction flow. We proposed a new FSD preparative module with two FSD sub-modules combined in series. In each submodule, gradient pulses are applied in one direction only. Its effectiveness was verified on a flow phantom and healthy volunteer hands. Additionally, a volunteer study was performed to investigate the MRA quality with FSD bSSFP using contrast-enhance MRA as reference.
11:18
406.
Initial Evaluation of a New NCE Angiography Method in Patients and Comparison with TRICKS
Andrew Nicholas Priest1, Ilse Joubert1, Andrew P. Winterbottom1, Teik Choon See1, Martin John Graves1, David John Lomas1
1Radiology, Addenbrookes Hospital and University of Cambridge, Cambridge, United Kingdom
A recently demonstrated non-contrast-enhanced MRA technique (VANESSA) uses a controllable, modified MSDE preparation module to obtain bright- and dark-blood images, which are subtracted to give an image showing only flowing blood. In this study, the method is evaluated for the first time in patients: the peripheral vasculature is assessed and compared to standard contrast-enhanced imaging using TRICKS. The new sequence has lower artefact levels, and most vessels are fully visualised. However the popliteal arteries are often poorly seen, possibly because the distorted flow profiles in patients were not adequately accounted for in the determination of the sequence timing.
11:30
407.
Max CAPR: Preliminary Clinical Studies with 5 Sec Acquisition Times
Clifton R. Haider1, Eric A. Borisch1, James F. Glockner1, Petrice M. Mostardi1, Stephen J. Riederer1
1Radiology, Mayo Clinic, Rochester, MN, United States
In this work a previously described Cartesian Acquisition with Projection Reconstruction-like sampling method (CAPR) is undersampled to provide a net acceleration approaching 40 by eliminating all view sharing, termed Max CAPR, to provide 5 sec acquisition times for bilateral 3D CE-MRA of the calves with 1 mm isotropic spatial resolution. Max CAPR is shown to have improved temporal fidelity as compared to the reference view-shared sequence. Results with the new method from nine volunteer studies and 17 patients with suspected peripheral vascular disease are shown to provide images of improved temporal fidelity and comparable diagnostic quality to the view-shared reference.
11:42
408.
MR Angiography in Pre-Operative Evaluation for Fibula Free-Flap Transfer Operation: Application, Branching Pattern Analysis and Septocutaneous Perforator Identification
Gurpreet Singh Sandhu1,2, Rod P. Rezaee3, Katherine Wright4, John A. Jesberger2, Mark A. Griswold1,4, Vikas Gulani1,2
1Radiology, University Hospitals of Cleveland, Case Western Reserve University, Cleveland, OH, United States; 2Case Center for Imaging Research, Case Western Reserve University, Cleveland, OH, United States; 3Case Center for Imaging Research, University Hospitals of Cleveland, Case Western Reserve University, Cleveland, OH, United States; 4Biomedical Engineering, Case Western Reserve University, Cleveland, OH, United States
Lower leg magnetic resonance angiography (MRA) images of fibula free-flap transfer operation (FFFTO) candidates are commonly reported only in terms of branching patterns and pathological lesions in the lower leg arterial tree. Recent technical developments have enabled the acquisition of lower leg MRA images with a sub-millimeter spatial resolution that can also be employed to locate peroneal artery septocutaneous perforators (SCPs). Here, we describe an extension of application of MRA for visualization of the SCPs in these patients and compare bolus-chase and time-resolved MRA techniques for identification of the branching patterns and SCPs.
11:54
409.
Arterial Flow Characteristics in the Presence of Vascular Disease, and Implications for Non-Contrast MRA
Pippa Storey1, Ruth P. Lim1, Manjil Chatterji1, Jian Xu2, Hua Guo1, David R. Stoffel1, Vivian S. Lee1
1Radiology Department, NYU School of Medicine, New York, NY, United States; 2Siemens Medical Solutions USA
Non-contrast techniques for peripheral MRA exploit differences in arterial flow velocity between diastole and systole, and produce exquisite bright-blood arterial images in healthy subjects. We studied the performance of ECG-gated 3D FSE-based MRA in 26 patients with vascular disease, and correlated the results with the patients’ arterial flow characteristics. Notable findings included the observation in 2 patients of reduced pulsatility and increased diastolic flow distal to a stenosis or occlusion. The presence of this ‘tardus parvus’ waveform correlated with poor depiction of the distal segments. Techniques with reduced flow sensitivity in diastole may perform better in such conditions.
12:06
410.
Visualization of Acute Atrial Injury by 3 Tesla MRI
Eugene G. Kholmovski1,2, Sathya Vijayakumar1,2, Chris McGann, 2,3, Nassir F. Marrouche, 2,3
1UCAIR, Department of Radiology, University of Utah, Salt Lake City, UT, United States; 2CARMA Center, University of Utah, Salt Lake City, UT, United States; 3Department of Cardiology, University of Utah, Salt Lake City, UT, United States
Imaging protocol has been developed for assessment of acute atrial injury caused by RF ablation by 3T MRI. The protocol has been optimized and applied to study 50 immediately post-ablation cases. The main observations are the following: 1. Significant edema was detected not only in the regions subjected to RF energy (pulmonary veins ostia, posterior wall, septum) but also in distant regions (anterior wall). 2. LGE images demonstrate heterogeneous appearance of LA wall in the regions subjected to RF energy. Significant areas of these regions has minimal enhancement.
12:18
411.
Magnetic Resonance Imaging of Pulmonary Embolism: Diagnostic Accuracy of Contrast-Enhanced 3D MRA, Contrast-Enhanced Low Flip Angle 3D Gradient Echo and Noncontrast Steady-State Free Precession Sequences
Bobby Kalb1, Puneet Sharma1, Gaye Ray1, Daniel Karolyi1, Hiroumi Kitajima1, Khalil Salman1, Diego R. Martin1
1Radiology, Emory University, Atlanta, GA, United States
Magnetic resonance angiography (MRA) has a potential role for PE diagnosis, shown in multiple studies. Alternative MRA-like methods that further improve diagnostic accuracy and simplify the acquisition techniques remain an area of clinically important development.  MRA-like alternatives that produce enhancing signal from the vessel wall provide high contrast without need for bolus timing, and/or provide motion-insensitivity to respiration, with sequences including low flip angle (FA) 3D gradient echo (3D GRE), or steady state free precession (SSFP) sequences. Our study demonstrates the utility of low FA 3D GRE and SSFP sequences in conjunction with MRA for the diagnosis of PE.
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CLINICAL INTENSIVE COURSE
Stroke Imaging: Case-Based Teaching

Room K1
13:30 – 15:30        Organizers:  Walter Kucharczyk and Pia C. Maly Sundgren

EDUCATIONAL OBJECTIVES 
Upon completion of this course participants should be able to:

· Describe the basic work-up for patients with suspected stroke;

· Compare the advantages and pitfalls of CT vs MRI perfusion;

· Explain relevance of small vessel disease to stroke;

· Describe common lesions that may masquerade stroke in imaging findings.

Moderators: R. Gilberto Gonzalez & Elna-Marie Larsson

13:30 
The MRI Work-Up In Acute Stroke (Arterial/Venous)
Ramon Gilberto Gonzalez, M.D., Ph.D. 

13:55 
Comparing CT to MRI in Acute Stroke: Large Vessels And Perfusion
Roland Bruening, M.D. 

14:20 
Small Vessel Disease
Mark A. Van Buchem, M.D., Ph.D. 

14:55 
Lesions Masquerading Acute Stroke
Sven E. Ekholm, M.D., Ph.D. 

CLINICAL INTENSIVE COURSE
Summits in Clinical Cardiovascular Applications: Non-Contrast MRA

Room K2
13:30 – 15:30             Moderators:  Georg M. Bongartz and Elizabeth M. Hecht

EDUCATIONAL OBJECTIVES 
Upon completion of this course participants should be able to:

· Explain the basics of non-contrast MRA;

· Compare standard applications (time-of-flight / phase-contrast) and recent FSE/SSFP based non-contrast MRA techniques;

· Recognize the potential and the pitfalls in FSE/SSFP based non-contrast MRA methods; and

· Design appropriate scanning protocols for MRA.

Moderators:  Georg M. Bongartz and Elizabeth M. Hecht

13:30 
Why Non-Contrast & NSF?
Thomas M. Grist, M.D. 

13:50 
Established Techniques
Mitsue Miyazaki, Ph.D. 

14:10 
True FISP
Debiao Li, Ph.D. 

14:30 
Ghost Imaging and Flow-Insensitive Unenhanced MRA
Robert R. Edelman, M.D. 

14:50 
Fast Spin Echo/SPACE-Based Techniques
Ruth P. Lim, M.B.B.S.,M.Med. 

15:10 
Panel Discussion

Hot Topic Debate: Can 7T Go Clinical?

Room A4 
13:30 – 15:30
Moderator: Mark E. Ladd

Proponent 
Mark A. van Buchem, M.D., Ph.D.
Opponent 
Peter A. Rinck, M.D., Ph.D.
Muscle Architecture & Metabolism

Room A5
13:30-15:30

Moderators: Bruce M. Damon and Xiaojuan Li

13:30
412.
Ultra-High Field Measurements of Glycogen, IMCL and Perfusion in Skeletal Muscle in Post-Exercise Recovery: A 13C and 1H MRS Study
Mary Charlotte Stephenson1, Frances Gunner2, Elizabeth J. Simpson2, Paul Greenhaff2, Susan T. Francis1, Ian A. MacDonald2, Peter G. Morris1
1SPMMRC, School of Physics and Astronomy, University of Nottingham, Nottingham, Nottinghamshire, United Kingdom; 2School of Biomedical Sciences, University of Nottingham, Nottingham, Nottinghamshire, United Kingdom
This study assesses the feasibility of sequentially monitoring muscle glycogen and IMCL levels, and perfusion, in exercising and non-exercising thigh muscles, prior to and following exercise at 7T. Levels of glycogen in exercising muscles decreased significantly during exercise, with larger decreases following higher intensity exercise. Carbohydrate re-feeding increased glycogen levels with levels returning towards baseline.  Levels of glycogen in the non-exercising muscles showed no change following exercise and re-feeding. No significant changes in IMCL were measured. Perfusion data indicates an increase in muscle perfusion during exercise, however further analysis will be carried out to further improve results.
13:42
413.
Longitudinal Evaluation of Intramyocellular Lipid (IMCL) in Tibialis Anterior (TA) Muscle of Ob/ob and Ob/- Control Mice Using a Cryogenic Surface Coil at 9.4 T and Correlation with Insulin Levels
Qiong Ye1,2, Carsten Friedrich Danzer3, Alexander Fuchs1, Wilhelm Krek3, Markus Rudin1,2
1Institute for Biomedical Engineering, Zürich, Switzerland; 2Institute for Pharmacology and Toxicology, Zürich, Switzerland; 3Institute of Cell Biology, Zürich, Switzerland
Progress of intramyocellular lipid (IMCL) levels in tibialis anterior (TA) was investigated with 1H MRS on mouse of obesity model and correlated with insulin levels. In this work, reproducibility of single voxel 1H MRS, spatial heterogeneity of IMCL and influence of T2 relaxation were evaluated using a cryogenic transceiver RF coil. From the results, the ratios of IMCL/tCr in TA were significantly higher in ob/ob mice than in their age-matched ob/-lean controls at all ages studied while in ob/ob mice IMCL levels increased from weeks 11 to 16, and then decreased from weeks 17 to 25, while their age-matched lean controls show stable IMCL. A close correlation between IMCL/tCr and plasma insulin levels has been observed in ob/ob mice at the ages studied.
13:54
414.
Diffusion Tensor Imaging to Track Changes in Skeletal Muscle Architecture of Sarcopenic Rats
Ihssan S. Masad1,2, Jacob M. Wilson3, S-R Lee3, Y-M Park3, Paul C. Henning3, Bahram H. Arjmandi3, J-S Kim3, Samuel Colles Grant1,2
1Department of Chemical & Biomedical Engineering, The Florida State University, Tallahassee, FL, United States; 2National High Magnetic field Laboratory, Tallahassee, FL, United States; 3Department of Nutrition, Food & Exercise Sciences, The Florida State University, Tallahassee, FL, United States
Diffusion tensor imaging (DTI) has demonstrated remarkable capability to assess cross-sectional areas (CSA) and myofiber architecture in muscle. However, DTI has not been applied to the study of age-related muscle wasting, known as sacropenia, in rodents. In this work, the effects of age on CSA and anisotropy of water diffusion in muscle are studied under the influence of advanced aging in rats. Results demonstrate that the soleus CSA and ADC decrease with age until reaching a plateau at advanced time points. FA increases with age until it also plateaus. These findings indicate that DTI is sensitive to sacropenic alterations.
14:06
415.
In Vivo Human Skeletal Muscle Glycogen Measured by Chemical Exchange Saturation Transfer (GlycoCEST) and 13C MRS at 7T
Theodore Towse1,2, Adienne Dula1,2, Samuel Bearden3, Edward Welch1, James Joers1,2, Seth Smith1,2, Bruce Damon1,2
1Vanderbilt University Institute of Imaging Science, Nashville, TN, United States; 2Radiology and Radiological Sciences, Vanderbilt University, Nashville, TN, United States; 3Biomedical Engineering, Vanderbilt University, Nashville, TN, United States
CEST is a molecular imaging technique that allows indirect detection of protons associated with mobile proteins. GlycoCEST is a variant of CEST for imaging tissue glycogen, the storage form of glucose. With glycoCEST, the ¬-OH protons of glycogen are saturated, transfer the saturation to bulk water by way of chemical exchange which reduces the bulk water signal in proportion to the glycogen content. the purpose of this study was to determine the feasibility of glycoCEST imaging in human skeletal muscle at 7T. Our findings, although preliminary, suggest that glycoCEST imaging at 7T can be used to image muscle glycogen.
14:18
416.
Comparison of in Vivo Post-Exercise PCr Recovery and Basal ATP Synthesis Flux for the Assessment of  Skeletal Muscle Mitochondrial Function
Nicole Martina Adriana van den Broek1, Jolita Ciapaite1, Klaas Nicolay1, Jeanine J. Prompers1
1Biomedical NMR, Department of Biomedical Engineering , Eindhoven University of Technology, Eindhoven, Netherlands
The interpretation of basal ATP synthesis flux (VATP) measured by 31P saturation transfer (ST) is not straightforward. In this study, post-exercise PCr recovery and ST-based VATP were compared in a rat model of mitochondrial dysfunction. Treatment with complex 1 inhibitor DPI induced mitochondrial dysfunction, as evidenced by a decreased oxygen consumption rate in isolated mitochondria and a decreased in vivo post-exercise PCr recovery. Interestingly, no significant difference in VATP was observed between DPI-treated rats and controls. This shows that ST measurements in rest do not necessarily reflect intrinsic mitochondrial function, but more likely the ATP demand of the cell.
14:30
417.
The Effect of Two β-Alanine Dosing Protocols on Muscle Carnosine Synthesis and Washout Measured by 1H-MR Spectroscopy
Tania Buehler1, Trent Stellingwerff2, Helen Anwander1, Andrea Egger3, Roland Kreis1, Chris Boesch1
1Dept. of Clinical Research, University of Bern, Bern, Switzerland; 2Nestlé Research Center, Lausanne, Switzerland; 3Division of Endocrinology, Diabetes & Clinical Nutrition, University of Bern, Bern, Switzerland
Carnosine (ß-alanyl-L-histidine) occurs in high concentrations in skeletal muscle and contributes to the intracellular muscle buffering capacity. Chronic (~4 weeks) ß-alanine supplementation has been shown to increase muscle carnosine contents; however, the optimal ß-alanine dosing regime remains to be clarified. The time-course of muscle carnosine changes in both tibialis anterior (TA) and gastrocnemius (GA) muscles was evaluated in 31 healthy subjects by means of non-invasive 1H-MRS over 16 weeks (8 weeks ß-alanine supplementation with two different, placebo-controlled dosage schemes, followed by 8 weeks wash-out). A clear dose-response was found, with type I fibers (TA) being more responsive [%] to loading.
14:42
418.
T1 Corrected Multipeak T2*-IDEAL Gradient-Echo Imaging for the Quantification of Intermuscular 
Adipose Tissue
Dimitrios C. Karampinos1, Huanzhou Yu2, Ann Shimakawa2, Richard B. Souza1, Thomas M. Link1, Xiaojuan Li1, Sharmila Majumdar1
1Radiology and Biomedical Imaging, University of California, San Francisco, San Francisco, CA, United States; 2Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States
IDEAL gradient-echo imaging has been proposed for mapping the spatial distribution and quantifying the amount of intermuscular adipose tissue (IMAT). However, the large difference in T1 of muscle and fat can cause significant overestimation in IDEAL fat fraction. In the present work, the use of a precalibrated T1-corrected fat spectrum is proposed in order to remove T1 bias in dual flip angle multi-peak T2* muscle IDEAL. The noise performance of the technique is compared to the single small flip angle approach. The technique is validated in a phantom and preliminary in vivo results are shown in the calf muscle.
14:54
419.
Perfusion, BOLD and Bioenergetics Changes After Plasmid Electrotransfer in Mouse Leg Skeletal Muscle Assessed by Multiparametric Functional (Mpf-) NMR in Vivo
Celine Baligand1,2, Claire Wary1,2, Olivier Schakman3, Helene Gilson3, Jacques C. Menard1,2, Jean-Paul Thissen3, Pierre Georges Carlier1,2
1NMR Laboratory, Institute of Myology, F-75651 Paris, France; 2CEA, I²BM, MIRCen, IdM NMR Laboratory, F-75651 Paris, France; 3Unite de Diabetologie et Nutrition, Universite Catholique de louvain, B-1200 Brussels, Belgium
In vivo gene eletcrotransfer is frequently used in muscle preclinical research. Procedures have been optimized to achieve high transgene expression level and minimize damage. However, consequences on muscle function have rarely been explored. We used  multiparametric functional (mpf-)NMR imaging and spectroscopy  to investigate perfusion, BOLD, and bioenergetics simultaneously in response to exercise after electroporation of an empty plasmid in mouse leg muscle. Important changes were found in all parameters and potential interference with therapy might have to be considered. Mpf-NMR constitutes a powerful tool for the optimization of electrotransfer protocols and the longitudinal assessment of preclinical gene therapy.
15:06
420.
Mechanical Properties of Thigh Muscle from Childhood to Adulthood with Magnetic Resonance Elastography (MRE) Technique
Laëtitia Debernard1, Ludovic Robert2, Fabrice Charleux2, Sabine Fanny Bensamoun1
1Biomécanique et Bioingénierie, UMR CNRS 6600, Université de Technologie de Compiègne, Centre de Recherches de Royallieu, Compiègne, France; 2ACRIM-Polyclinique Saint Côme, Compiègne, France
Muscle tissue is strongly solicited during all the life. The structural and functional properties of the muscle can be affected by its perpetual stretches and contractile activities but also by specific muscle pathologies. Imaging techniques can determine the muscle composition and morphological properties but no quantification of the mechanical properties is recorded with such imaging techniques. Magnetic Resonance Elastography technique is capable of giving the morphological and the mechanical parameters for the same exam, allowing a complete characterization of the muscle tissue. The purpose of this study is to characterize the Vastus Medialis muscle stiffness from childhood to adulthood
15:18
421.
Quantification of Fat Infiltration in Thigh and Calf Muscles in Oculopharyngeal Muscular Dystrophy: Comparison of Three MRI Methods
Monika Gloor1, Arne Fischmann2, Susanne Fasler2, Tanja Haas2, Oliver Bieri1, Klaus Scheffler1, Dirk Fischer3
1Radiological Physics, University of Basel Hospital, Basel, Switzerland; 2Neuroradiology, University of Basel Hospital, Basel, Switzerland; 3Neurology, University of Basel Hospital, Basel, Switzerland
The development of non-invasive measures of the degree and progression of muscle involvement is essential for clinical trials in oculopharyngeal muscular dystrophy (OPMD) patients. In this study, three quantitative MRI measures of muscular fat infiltration are compared with regard to applicability for longitudinal studies. A very high linear correlation is observed between fat infiltration according to the 2-point Dixon method and quantitative T2 values (R2 = 0.95). Fat infiltration according to SSFP histogram analysis exhibit a lower linear correlation with T2 values (R2 = 0.88). Dixon or T2 mapping techniques may be promising quantitative tools to study the pattern and involvement of fat infiltration longitudinally.

SPECIAL SYMPOSIUM
Ethics & Economics

Room A9           13:30 – 15:30            Organizers & Moderators: Georg M. Bongartz, Claudia M. Hillenbrand and Pia C. Maly Sundgren

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Describe the main issues and recognize the main costs related to the increasing number of incidental findings seen in clinical MRI practice;

· Determine which incidental findings discovered during research scans need to be reported and which can be ignored;

· Describe strategies for implementation of evidence–based medicine in radiology; and

· Maintain integrity when participating in clinical, drug or other trials sponsored by companies.

13:30 
How Much Ethics Can We Afford?
Peter Aspelin, M.D., Ph.D. 

14:00 
What To Do with Incidental Findings in Research 
A. Gregory Sorensen, M.D. 

14:30 
Challenges to the implementation of evidence-based practice in radiology
Aine Marie Kelly, M.D., F.R.C.R. 

15:00 
How to Keep Your Integrity When Performing Sponsored Trials.
Paul M. Parizel, M.D., Ph.D.

CLINICAL INTENSIVE COURSE
MR Physics & Techniques for Clinicians

Room K1          16:00-18:00          Organizers & Moderators:  Marcus T. Alley and Michael Markl

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Define and describe the fundamental principles of MR imaging, including the definition of spin magnetization, the Larmor relationship, relaxation phenomena, and the process of using the spin magnetization to produce an image;

· Explain imaging pulse sequences based upon spin and gradient echoes, including fast spin-echo and echo planar techniques;

· Design MR imaging protocols for diagnostic applications considering image contrast, spatial resolution, acquisition time, signal-to-noise ratio, and artifacts; and

· Describe the principles of parallel imaging, high-field imaging, perfusion imaging, diffusion imaging, and functional MR imaging.

16:00 
Ultrafast Imaging
Jeffrey Tsao, Ph.D. 

16:40 
Parallel Imaging
Stefan O. Schoenberg, M.D. 

17:20 
High Field Imaging
Gunnar Krueger, Ph.D.

CLINICAL INTENSIVE COURSE
Pitfalls in Diffusion-Perfusion-fMRI Quantification Processing: What Artifacts Should I Worry About in Practice? Case-Based Teaching

Room K2               16:00-18:00                Moderators:  Fernando Calamante and Laura M. Parkes

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

· Recognize the most common artifacts in quantitative diffusion MR;

· Identify the major sources of errors in cerebral perfusion imaging;

· Evaluate the presence of common artifacts in studies using fMRI; and

· List the sources of artifacts more commonly encountered in diffusion, perfusion and fMRI studies.

16:00 
Diffusion MRI
Pratik Mukherjee, M.D., Ph.D. 

16:30 
Perfusion MRI: Dynamic-susceptibility Contrast MRI
Timothy John Carroll, Ph.D. 


17:00 
Perfusion MRI: Arterial Spinal Labeling
Jeroen Hendrikse, Ph.D. 


17:30 
Functional MRI
Peter Jezzard, Ph.D.

Emerging RF: From Micro to Waves

Room A1
16:00-18:00

Moderators: Nicola F. De Zanche and Lawrence L. Wald

16:00
422.
Micro-Electromechanical Systems (MEMS) Based RF-Switches in MRI – a Performance Study
Miguel Fuentes1, Ewald Weber1, Stephen Wilson1, Bing Keong Li1, Stuart Crozier1
1The School of Information Technology and Electrical Engineering, The University of Queensland, Brisbane, Queensland, Australia
This work presents a method of controlling and switching multiple receiver coil-arrays in a manner that will reduce power consumption, relax cabling requirements and increase overall SNR through the use of micro-electromechanical systems (MEMS) RF switches. We have focused on parameters relevant to T/R switching applications in MR coil arrays. The MEMS devices evaluated here show favourable, quantifiable performance on the bench and in MR environment testing, and are found to be acceptable for use in multi-element coil switching roles.
16:12
423.
Micro-Scale Inductively Coupled Radiofrequency Resonators on Fluidic Platforms for Wireless Nuclear Magnetic Resonance Spectroscopy
Anja Zass1, Kailiang Wang1, Marcel Utz1
1Mechanical and Aerospace Engineering, University of Virginia, Charlottesville, VA, United States
Nuclear magnetic resonance (NMR) spectroscopy is an ideal tool for metabolomics. On microfluidic platforms, small pickup coils are needed for good sensitivity. Usually, this requires electrical connections between chip and spectrometer. Micro-scale inductively coupled rf resonators enable the wireless investigation of small volumes in the NMR. The approach has the advantage of focussing the sensitivity and rf power on the sample, without the need for connections to the spectrometer. Preceding research demonstrated that inductively coupled coils can rival the performance of directly connected ones. We present planar inductively coupled, self-resonant microcoils that showed promising resolution and sensitivity on first tests.
16:24
424.
Digitally Controlled μ-Chip Capacitor Array for an Implantable Multiple Frequency Coil
Walker J. Turner1, Zhiming Xiao1, Sien Wu1, Barbara L. Beck2, Rizwan Bashirullah1, Thomas H. Mareci3
1Electrical and Computer Engineering, University of Florida, Gainesville, FL, United States; 2McKnight Brain Institute, University of Florida, Gainesville, FL, United States; 3Biochemistry and Molecular Biology, University of Florida, Gainesville, FL, United States
This digitally controlled capacitor array is designed to have a variable capacitance, set through a digital input, to be implemented as a multiple frequency coil for the NMR measurements of multiple nuclei in an implantable artificial pancreas for Type I diabetes.  The test chip of the capacitor array successfully demonstrates the effectiveness of digitally setting the capacitance for resonance while producing reasonable signal sensitivity.  This design can be implemented further for the resonance at additional frequencies.
16:36
425.
Thin-Film Catheter-Based RF Detector System
Richard R. Syms1, Ian R. Young2, Munir M. Ahmad3, Marc Rea4
1EEE Dept., Imperial College London, London, Middlesex, United Kingdom; 2EEE Dept., Imperial College London, London, United Kingdom; 3EEE Dept., Imperial College London, United Kingdom; 4Radiology Dept., Imperial College NHS Trust
Procedures such as biliary endoscopy require imaging modalities such as MRI if soft tissue contrast is to be improved. Local signal detection is then required to achieve adequate signal-to-noise ratio at high resolution. Small RF detector coils have been integrated with catheter probes, but the reliable combination of a coil, tuning and matching capacitors and an output cable is difficult in the limited available space. Here we demonstrate a catheter-based detector entirely formed from thin-film components, fabricated by double-sided patterning of copper-clad polyimide to form a resonant detector with integrated tuning and matching capacitors and a thin-film interconnect.
16:48
426.
Time-Interleaved Radiation Damping Feedback for Increased Steady-State Signal Response
Florian Wiesinger1, Eric W. Fiveland2, Albert J. Byun2, Pekka Sipilae1, Christopher J. Hardy2
1Imaging Technologies, GE Global Research, Munich, Germany; 2MRI Laboratory, GE Global Research, Niskayuna, NY, United States
Radiation damping (RD) describes a second-order effect where the signal-induced current in the receiver coils acts back onto the primary spin system. According to Lenz’s law, the RD acts in a way to oppose its original cause.  In that sense RD can be understood as a self-regulating flip-back pulse. Recently, RD feedback loops have been introduced into the RF signal path to boost the natural RD effect.  While previous RD circuits were limited in terms of feedback gain, here we present a new feedback circuit, which principally circumvents this problem via time separation of RD receive and transmit.
17:00
427.
A Double Maxwell Sine Field RF Coil for a TRASE RF Phase Gradient Coil Set
Qunli Deng1, Scott B. King2, Vyacheslav Volotovskyy2, Boguslaw Tomanek1, Jonathan C. Sharp1
1Institute for Biodiagnostics (West), National Research Council of Canada, Calgary, AB, Canada; 2Institute for Biodiagnostics, National Research Council of Canada, Winnipeg, MB, Canada
TRASE is a new k-space imaging method which uses transmit RF phase gradients for spatial encoding instead of B0-gradients. RF coil design is particularly important for TRASE as the image quality largely depends upon the RF phase gradient fields. Here we report an improved design for a sine profile field, which is a necessary component of an RF phase gradient set. By considering the concomitant z-directed RF field, and by 2D and 3D simulations, a double Maxwell design was arrived at and constructed. The double Maxwell coil shows a 91% larger imaging volume than the previous single Maxwell design.
17:12
428.
Targeted Traveling Wave MRI
Marco Mueller1, Stefan Alt, Reiner Umathum, Wolfhard Semmler, Michael Bock
1DKFZ, Heidelberg, Baden-Württemberg, Germany
The travelling wave concepts can be used for whole body MRI at high fields but suffers from high energy deposition (SAR). We introduce a coaxial targeted travelling wave RF coil, which guides the wave to any desired region in the body. To limit whole body SAR, the wave-propagation range is confined to the imaging region. Imaging results with a coil prototype show that the B1 field is focused to the targeted imaging region, and a homogeneous B1 field distribution is achieved outside the magnet’s symmetry axis.
17:24
429.
Mid-Bore Excitation of Traveling Waves with an Annular Ladder Resonator for 7T Body Imaging with Reduced SAR
Graham Charles Wiggins1, Bei Zhang1, Riccardo Lattanzi1, Daniel Sodickson1
1Radiology, NYU Medical Center, New York, NY, United States
Traveling wave imaging has previously been demonstrated using a patch antenna placed at one end of the scanner bore. For body imaging, reflections and attenuation result in very low B1+ in the torso. Attempting torso imaging by boosting the transmit power can create too much heating of tissue between the antenna and the region of interest, particularly in the head. We propose a novel coil design which can be placed at or near isocenter to create a traveling wave excitation which is strongest in the torso, with significantly reduced SAR in distant tissues.
17:36
430.
An Advantageous Combination of Travelling Wave and Local Receive for Spine MR Imaging at 7T: Local SAR Reduction and SENSE Reconstruction
Anna Andreychenko1, Ingmar Voogt2, Hugo Kroeze2, Dennis W. Klomp2, Jan J. Lagendijk1, Peter Luijten2, Cornelis A.T. van den Berg1
1Radiotherapy, University Medical Center Utrecht, Utrecht, Netherlands; 2Radiology, University Medical Center Utrecht, Utrecht, Netherlands
Spine structure contains a lot of fine details and, thus, high field spine MR imaging would benefit from the increased image resolution due to SNR gain. In case of a local transmit coil its performance is limited by SAR restrictions. In this work we explore a possible combination of the novel travelling wave RF excitation combined with local receive array to image the lumbar spine at 7T. We have demonstrated that transmitting with the travelling wave significantly reduces local SAR values, using local receive coils improves B1- sensitivity and available reference scan allows optimal SENSE image reconstruction.
17:48
431.
A Comparison of a Patch Antenna to an End-Fire Helix Antenna for Use in Travelling Wave MRI
Daniel James Lee1, Paul M. Glover1
1Physics and Astronomy, SPMMRC, University of Nottingham, Nottingham, Notitnghamshire, United Kingdom
So far, most travelling wave studies have used a patch antenna to create the travelling wave, as they are simple in design and can be constructed rapidly at little cost. In this study, both a patch antenna and an end-fire helix antenna are simulated and constructed to allow their relative merits to be assessed.  Simulations are used to asses specific absorption rates (SAR) and experimental data are used to assess the signal to noise ratio (SNR) and B1 homogeneity of both antennas.
Functional Connectivity Analysis Applied to Brain Disorders

Victoria Hall
16:00-18:00

Moderators: Nick F. Ramsey and Timothy L. Roberts

16:00
432.
Mapping Threshold-Independent Drug Effects in Graph Theoretic Analyses of Functional Connectivity Networks:  the Opioid Analgesic Buprenorphine Preferentially Modulates Network Topology in Pain-Processing Regions
Adam J. Schwarz1,2, Jaymin Upadhyay, 2,3, Alexandre Coimbra, 2,4, Richard Baumgartner, 2,5, Julie Anderson, 2,3, James Bishop, 2,3, Ed George, 2,6, Lino Becerra, 2,3, David Borsook, 2,3
1Translational Imaging, Eli Lilly and Company, Indianapolis, IN, United States; 2Imaging Consortium for Drug Development, Boston, MA, United States; 3PAIN Group, Brain Imaging Center, McLean Hospital, Belmont, MA, United States; 4Imaging, Merck, West Point, PA; 5Biometrics Research, Merck, Rahway, NJ, United States; 6Anesthesiology and Critical Care, Massechussets General Hospital, Boston, MA, United States
Graph theoretic analyses of functional connectivity networks report on topological properties of the brain and may provide a useful probe of disease or drug effects. However, verifying node-wise effects over a range of binarization thresholds is inconvenient and often subjective for large, voxel-scale networks. We present a straightforward method for calculating graph theoretic node parameters that are robust to binarization threshold and suitable for image analysis in the study of functional connectivity. The method is applied to mapping drug modulation of localized functional network topology by the opioid analgesic buprenorphine in healthy human subjects.
16:12
433.
High-Fat Diet Modulates Dopaminergic Network Activity: An Analysis of Functional Connectivity
Robert L. Barry1,2, Nellie E. Byun, 2,3, Jason M. Williams1,2, Michael A. Siuta4, Nicole K. Speed5,6, Christine Saunders5,6, Aurelio A. Galli, 4,5, Kevin D. Niswender, 4,7, Malcolm J. Avison1,2
1Vanderbilt University Institute of Imaging Science, Nashville, TN, United States; 2Department of Radiology and Radiological Sciences, Vanderbilt University, Nashville, TN, United States; 3Vanderbilt University Institute of Imaging Science, Nashville, TN, United States; 4Department of Molecular Physiology and Biophysics, Vanderbilt University, Nashville, TN, United States; 5Center for Molecular Neuroscience, Vanderbilt University, Nashville, TN, United States; 6Department of Pharmacology, Vanderbilt University, Nashville, TN, United States; 7Department of Medicine, Vanderbilt University, Nashville, TN, United States
Functional MRI was used to determine the effect of a 14-day high-fat diet on amphetamine-evoked dopaminergic neurotransmission and functional connectivity in rats in vivo.  High-fat diet blunted amphetamine-evoked activation in striatal and extrastriatal regions consistent with reduced dopamine transporter activity due to biochemically confirmed impaired insulin signaling.  Functional connectivity analysis revealed weakened inter-regional correlations with a high-fat diet, notably between accumbal-cingulate and striatal-thalamic regions.  These findings link high-fat diet with impaired dopamine transmission through central insulin resistance in areas subserving reward, motivation, and habit formation.
16:24
434.
fMRI and Dynamic Causal Modeling Reveal Inefficient and Imbalanced Network Interactions in Developmentally Vulnerable Adolescents
Vaibhav A. Diwadkar1,2, Neil Bakshi1, Patrick Pruitt1, Ashu Kaushal3, Eric R. Murphy4, Matcheri S. Keshavan5, Usha Rajan3, Caroline Zajac-Benitez3
1Psychiatry & Behavioral Neuroscience, Wayne State University SOM, Detroit, MI, United States; 2Psychiatry, University of Pittsburgh SOM, Pittsburgh, PA, United States; 3Psychiatry, Wayne State University SOM, Detroit, MI, United States; 4Psychology, Georgetown University, Washington, DC, United States; 5Psychiatry, Beth Israel Deaconness Medical Center, Boston, MA, United States
We used fMRI and dynamic causal modeling to study altered functional organization of sustained attention networks in adolescent offspring of schizophrenia patients.  This group is at increased risk for psychiatric disorders, demonstrating impairments in cognitive function, making it an important one in whom to study developmental vulnerabilities.  Modeling focused on interactions between control systems such as the anterior cingulate cortex, and frontal, parietal and striatal regions.  Offspring evinced reduced cingulate-striatal coupling, but increased cingulate-prefrontal coupling.  Reduced cortico-striatal coupling, along with increased cortico-cortical coupling may reflect the impact of abnormal development on the role of control processes in the adolescent brain.
16:36
435.
Short-Term Effects of Antipsychotic Treatment on Cerebral Function in Drug-Naive First-Episode Schizophrenia Revealed by RfMRI
Su Lui1, Tao Li, Wei Deng, Lijun Jiang, Qizhu Wu1, Hehan Tang1, Qiang Yue1, Xiaoqi Huang1, Raymond C. Chan2, David A Collier3, Shashwath A. Meda4, Godfrey Pearlson4, Andrea Mechelli3, John A. Sweeney5, Qiyong Gong1
1Huaxi MR Research Center, West China Hospital, Chengdu, Sichuan, China; 2Neuropsychology and Applied Cognitive Neuroscience Laboratory, Institute of Psychology, Bei Jin, China; 3Institute of Psychiatry King's College London, London, United Kingdom; 4Neuropsychiatry Research Center, Institute of Living, Hartford, United States; 5Center for Cognitive Medicine, University of Illinois at Chicago, Chicago, United States
Amplitude of low-frequency fluctuations in conjunction with the analysis of the resting state functional connectivity was applied to both regional cerebral function and functional integration in drug-naive schizophrenia patients before and after pharmacotherapy.  Thirty-four antipsychotic-naive first-episode schizophrenia patients and 34 age, sex, height, weight, handedness and years of education matched controls were scanned using an EPI sequence on a 3T MR imaging system. Patients were rescanned after six week¡¯s treatment.  For first time, we characterized that widespread increased regional synchronous neural activity occurs after antipsychotic therapy, accompanied with decreased integration of function across widely distributed neural networks.
16:48
436.
Increased Local Connectivity in Children with ADHD
Suresh Emmanuel Joel1,2, Priti Srinivasan3, Simona Spinelli, 3,4, Stewart H. Mostofsky, 3,4, James J. Pekar1,2
1Radiology, Johns Hopkins University, Baltimore, MD, United States; 2FM Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, MD, United States; 3Laboratory for Neurocognitive and Imaging Research, Kennedy Krieger Institute, Baltimore, MD, United States; 4Neurology, Johns Hopkins University, Baltimore, MD, United States
Resting state functional connectivity MRI performed on neurotypical children and children with attention deficit hyperactivity disorder (ADHD), revealed increased local connectivity of pre-supplementary motor area (an important atypically behaving neural substrate in rapid motor response inhibition tasks in ADHD) and increased local connectivity of the precunues (a locus of the default mode network) in children with ADHD. Local connectivity has been previously shown to decrease with age in TD children. Our results suggest a delay in this typical maturation process in children with ADHD.
17:00
437.
Converging Results from Resting State and Task Response FMRI-Studies in ASD
Vesa Kiviniemi1, Jukka Rahko2, Xiangyu Long3, Jyri-Johan Paakki1, Jukka Remes1, Juha Nikkinen1, Tuomo Starck1, Irma Moilanen2, Mikko Sams4, Synnove Carlson5, Osmo Tervonen1, Christian Beckmann6, Yu-Feng Zang7
1Diagnostic Radiology, Oulu University Hospital, Oulu, Finland; 2Child Psychiatry, Oulu University Hospital, Oulu, Finland; 3Max Planck Institute, Berlin, Germany; 4Lab. of Computational Engineering, Helsinki University of Technology, Helsinki, Finland; 5Brain Research Unit at AMI Center, Helsinki University of Technology, Helsinki, Finland; 6Clinical Neuroscience , Imperial College, United Kingdom; 7State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University, Beijing, China
Resting state signal and GLM task activations were able to detect converging differences right anterior insula, visual cortex, S1 and IFG dominantly in right hemisphere. Background brain activity abnormality may intefere with task responses in these key regions of ASD.

17:12
438.
Alterations of Brain Structure and Functional Connectivity in Chronic Cocaine Users
Hong Gu1, Xiujuan Geng1, Betty Jo Salmeron1, Thomas J. Ross1, Elliot A. Stein1, Yihong Yang1
1Neuroimaging Research Branch, National Institute on Drug Abuse, NIH, Baltimore, MD, United States
Cocaine dependence is associated with various deficits in brain function, structure and metabolism. In this study, anatomic abnormalities and their relationship to functional network integrity in cocaine users were examined using voxel-based morphometry and resting-state functional connectivity analyses. Our data show that regions with reduced gray matter volume are closely associated with altered functional connectivity strength in corresponding brain networks.
17:24
439.
Resting State Functional Connectivity in Patients with Periodic Hypersomnia
Maria Engström1, Thomas Karlsson2, Anne-Marie Landtblom3
1IMH/Radiological Sciences/CMIV, Linköping University, Linköping, Sweden; 2Behavioural Sciences and Learning/CMIV, Linköping University, Linköping, Sweden;  3IKE/Neurology/CMIV, Linköping University, Linköping, Sweden
Functional connectivity of intrisic fluctuations in the ‘resting brain’  was investigated in order to scrutinize the neuropathology of patients with periodic hypersomnia, Kleine-Levin syndrome (KLS). The main findings were that KLS patients exhibited increased coupling in the middle and inferior frontal gyri (Broca’s area) and decreased coupling in the left superior temporal gyrus (Wernicke’s area) as compared to healthy controls. In a previous study we showed working memory dysfunction accompanied by thalamic and left prefrontal hypoactivity in KLS. These findings suggest aberrant function in the thalamo-cortical networks, which might explain the patients’ symptoms.
17:36
440.
Altered Resting State Functional Connectivity in a Subthalamic Nucleus - Motor Cortex - Cerebellar Network in Parkinson’s Disease
Simon Baudrexel1,2, Torsten Witte1, Carola Seifried1, Frederic von Wegner3, Johannes C. Klein3, Helmuth Steinmetz3, Ralf Deichmann2, Rüdiger Hilker3
1Department of Neurology, University Hospital, Goethe University Frankfurt , Frankfurt am Main, Germany, Germany; 2Brain Imaging Center, Goethe University Frankfurt, Frankfurt am Main, Germany; 3Department of Neurology, University Hospital, Goethe University Frankfurt, Frankfurt am Main, Germany, Germany
It is well established that dopaminergic depletion as observed in Parkinson’s Disease (PD) alters metabolic and electrophysiological functional connectivity (FC) in large scale motor networks. Here we investigated FC of the subthalamic nucleus, a key player in PD-pathophysiology, using resting state fMRI and a common seed-voxel approach. We found significantly increased subthalamic FC to the primary motor cortex (PMC) in PD patients as compared to healthy controls. A subsequent seed-voxel analysis revealed increased FC between the left PMC and the bilateral cerebellum. The physiological and clinical relevance of this finding remains further to be determined.

17:48
441.
Magnetic Resonance Imaging of Cerebral Electromagnetic Activity in Epilepsy
Padmavathi Sundaram1,2, William M. Wells2, Robert V. Mulkern1, Ellen J. Bubrick3, Edward Barry Bromfield3, Mirjam Münch4, Darren B. Orbach1,2
1Radiology, Children's Hospital, Harvard Medical School, Boston, MA, United States; 2Radiology, Brigham and Women's Hospital, Harvard Medical School, Boston, MA, United States; 3Neurology, Brigham and Women's Hospital, Harvard Medical School, Boston, MA, United States; 4Sleep Medicine, Brigham and Women's Hospital, Harvard Medical School, Boston, MA, United States
We attempt to visualize an MR signal directly linked to neuronal activity. We hypothesized that reliable detection of an MR signal directly linked to neuronal activity in vivo, would be most likely under the following conditions: (i) fast gradient echo EPI, (ii) a cohort of epilepsy subjects, and (iii) concurrent EEG. Our subjects frequently experience high amplitude cortical electromagnetic discharges called interictal discharges. We found that these interictal spikes in the EEG of our subjects induced easily detectable MR signal changes. We refer to our technique as Encephalographic Functional Magnetic Resonance Imaging (efMRI).
Advanced Imaging of the Spinal Cord

Room A4
16:00-18:00

Moderators: Olga Ciccarelli and Frederik B. Laun

16:00
442.
Vascular Alterations and Recruitment in Spinal Cord Injury Revealed by Multislice Arterial Spin Labeling (ASL) Perfusion Imaging
Guillaume Duhamel1, Tanguy Marqueste2, Michaël Sdika1, Mohamed Tachrount1, Patrick Decherchi2, Patrick J. Cozzone1, Virginie Callot1
1CRMBM / CNRS 6612, Faculté de Médecine, Université de la Méditerranée, Marseille, France; 2ISM, Université de la Méditerranée, Marseille, France
The combination of diffusion tensor imaging (DTI) and perfusion imaging has the potential to be a useful tool in spinal cord injury (SCI) investigation. Assessment of mouse SC blood flow (SCBF), recently demonstrated to be feasible by flow-sensitive alternating inversion recovery arterial spin labeling (FAIR-ASL), was based on single slice technique. However, multislice perfusion imaging matching DTI acquisitions would be required for lesion characterization. We then modified the original FAIR sequence to a FAIR-QUIPPSSII sequence, multislice compatible and optimized to mouse SC, and applied it along with DTI in a follow-up study performed over time on mice having received SCI.
16:12
443.
Quantification of Spinal Cord Blood Volume in Humans Using VASO MRI
Jinsoo Uh1, Yan Cao2, Hanzhang Lu1
1Advanced Imaging Research Center, University of Texas Southwestern Medical Center, Dallas, TX, United States; 2Department of Mathematical Sciences, University of Texas at Dallas, Dallas, TX, United States
We have developed a technique based on Vascular-Space-Occupancy (VASO) MRI to measure spinal cord blood volume. The VASO sequence has been carefully adjusted to deal with the challenging aspects in imaging spinal cord such as small dimensions, tissue inhomogeneities, and cord motions. We compared two VASO protocol schemes and the one using multiple spin echoes showed better performance. The scBV values with this protocol were 1.8±0.2 ml/100 ml tissue for gray matter and 1.1±0.1 for white matter. To our knowledge, this is the first report of blood volume in gray and white matters of human spinal cord.

16:24
444.
Rapid Three-Dimensional Myelin Water Fraction Imaging of the Cervical Spinal Cord
Shannon Kolind1,2, Sean Deoni2
1FMRIB Centre, University of Oxford, Oxford, United Kingdom; 2Centre for Neuroimaging Sciences, King's College London, London, United Kingdom
The pathology of myelin in spinal cord disease is poorly understood due to the technical challenges of measuring myelin noninvasively. Our goal was to assess the efficacy of multi-component Driven Equilibrium Single Pulse Observation of T1 and T2 (mcDESPOT) for obtaining high spatial resolution spinal cord myelin water fraction (MWF) data covering the entire cervical spinal cord. Our results demonstrated the ability to reliably acquire high quality MWF data, at a spatial resolution of 1x1x1.5mm over a 12x12x18cm field-of-view, with MWF values consistent with prior literature values and a coefficient of variation of less than 3%.
16:36
445.
Correlating Spinal Cord Diffusion Tensor Imaging Metrics to Clinical Measures in Patients with Adrenomyeloneuropathy
Aliya Gifford1, Kathy Zackowski2,3, Joseph Wang2, Peter C.M. van Zijl4,5, Gerald Raymond1,3, Seth Smith6,7
1Department of Neurogenetics, Kennedy Krieger Institute, Baltimore, MD, United States; 2Motion Analysis Laboratory, Kennedy Krieger Institute, Baltimore, MD; 3Department of Neurology, Johns Hopkins University School of Medicine, Baltimore, MD; 4Department of Radiology, Johns Hopkins University School of Medicine, Baltimore, MD; 5F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, MD; 6Vanderbilt University Institute of Imaging Science, Nashville, TN, United States; 7Department of Radiology, Vanderbilt University, Nashville, TN
Pathologic changes in adrenomyeloneuropathy (AMN) are associated with the spinal cord and characterized by primary distal axonopathy with secondary demyelination.  We hypothesized that diffusion tensor imaging (DTI) metrics correlate with the disease severity and neurological and physiological deficits.  Nine healthy volunteers and 40 AMN patients (20 M, 20 F) were imaged at 3T.  DTI-derived metrics were measured for the upper cervical spine.  Functional measures of sensation were found to correlate significantly (p<0.01) with diffusivity in the dorsal column.  These results support a strong structure-function relationship between the DTI-derived metrics of the spinal cord and clinical dysfunction.
16:48
446.
Independent Spinal Cord Atrophy Measures Correlate to Motor and Sensory Deficits in Individuals with Spinal Cord Injury
Henrik Lundell1,2, Dorothy Barthelemy2, Arnold Skimminge1, Fin Biering-Sørensen3, Jens Bo Nielsen2
1Danish Research Centre for Magnetic Resonance, Copenhagen University Hospital Hvidovre, Hvidovre, Denmark; 2Department of Excercise and Sport Sciences & Department of Neuroscience and Pharmacology, University of Copenhagen, Copenhagen, Denmark; 3Clinic for Spinal Cord Injuries, Rigshospitalet and University of Copenhagen, Copenhagen, Denmark
MRI can effectively detect lesions on the spinal cord but it has been difficult to find sensitive markers for specific functional deficits. Spinal cord atrophy due to loss of white matter can be measured as the transversal area at a given level of the spinal cord distal to the focal lesion and correlations to global functional scores has been observed in different pathologies. We suggest a simple but robust method to extract more specific and functionally relevant parameters and show independent correlations to motor and sensory deficits in individuals with spinal cord injury.
17:00
447.
ASIA Scores Correlate with DTI Metrics in Non-Hemorrhagic Traumatic C-Spine Injury
Rao Gullapalli1,2, Jiachen Zhuo1,2, Sendhil Cheran1, K. Shanmuganathan1, S. Mirvis1
1Radiology, University of Maryland School of Medicine, Baltimore, MD, United States; 2Core for Translational Research in Imaging @ Maryland (C-TRIM), University of Maryland School of Medicine, Baltimore, MD, United States
There has been rising interest in evaluation spinal cord injury using diffusion tensor imaging (DTI) for accurate characterization of cord injury.  The purpose of our retrospective study was to determine the correlation between American Spine Injury Association (ASIA) clinical injury motor score in patients with traumatic cervical cord injury and the various DT-MRI parameters.  Our results indicate that DTI parameters accurately depict the severity of the injury and correlates with the ASIA scores.  Further, among non-hemorrhagic cord contusions there appears to be a strong correlation of ASIA scores with the DTI parameter.
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Wide-Band Steady State Free Precession with Small Diffusion Gradients for Spine Imaging: Application to Superior Nerve Visualization
Ehud J. Schmidt1, Ajit Shankaranarayanan2, Sylvain Jaume, 1,3, Giovanna Danagoulian1, Srinivasan Jr. Mukundan1, Krishna S. Nayak4
1Radiology, Brigham and Womens Hospital, Boston, MA, United States; 2GE Healthcare Applied Science Lab, Menlo Park, CA, United States; 3Computer Science and Artificial Intelligence Lab, Massachusetts Institute of Technology, Cambridge, MA, United States; 4Electrical Engineering, University of Southern California
3D High-resolution Wide-band Steady State Free Precession (WBSSFP) is utilized to track nerves as they exit the spinal cord. By placing the readout direction in the Superior-Inferior direction, small diffusional effects (B=40-60 s/mm2) contribute to improved contrast between Cerebro-spinal-fluid or Fat and the nerves, and remove vessel signal. In six patients with degenerative spine disease, WBSSFP aided in the diagnosis of back-pain sources, by detecting impingement on the nerves outside the spinal dura, not easily detected with conventional T2-,T1- or T2*-weighted sequences.
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High Resolution Anatomical Imaging of the Spinal Cord at 7 T
Eric Edward Sigmund1, Caixia Hu1, Giselle Suero1, Joseph Helpern1
1Radiology, New York University Langone Medical Center, New York, NY, United States
This work presents results of novel coil development and protocol optimization for imaging of the spinal cord at the ultra-high field 7 T platform.  A single-channel loop coil and a 4-chanel cervical spine cradle array were employed for anatomical c-spine imaging, using standard T2-weighted FLASH and TSE protocols.  High resolution results were obtained allowing clear gray/white matter differentiation as well as depiction of small secondary structures (denticulate ligament, nerve roots, rostral-caudal vasculature).  The enhanced level of detail provided by the combination of high field and coil engineering may be useful for monitoring neuropathy, injury, or surgical planning.
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MRI Correlates of White Matter Structure in Intact Myelin Vs. Myelin Debris –ex Vivo Study in Injured Rat Spinal Cord
Henry S. Chen1, Jie Liu2, Wolfram Tetzlaff2, Piotr Kozlowski
1University of British Columbia, Vancouver, British Columbia, Canada; 2International Collaboration On Repair Discoveries
Diffusion tensor imaging, quantitative T2, and T1 mapping were used to characterize excised rat spinal cord samples at 3 weeks post injury. Comparisons were made between injured and controlled white matter for several MR parameters, as well as for optical and electron microscopy cross-sections. Axonal damage is demonstrated by decrease in longitudinal diffusivity and fraction anisotropy, while myelin damage is more difficult to assess due to the presence of myelin debris. However the result did show increased myelin water content which is consistent with the histology result which showed increased spacing between myelin bi-layers in myelin debris.
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Angiopoietin-1 Reduces Blood-Spinal Cord Barrier Permeability and Lesion Volume in the Acute Phase of Spinal Cord Injury: MRI and Histological Studies
Chirag B. Patel1, Ponnada A. Narayana1
1Diagnostic and Interventional Imaging, University of Texas Medical School at Houston, Houston, TX, United States
We hypothesized that attenuation of blood-spinal cord barrier (BSCB) compromise with angiopoietin-1 (Ang1) acutely after spinal cord injury (SCI) would reduce the severity of secondary pathologies (e.g., BSCB permeability and SCI lesion volume) in the acute phase of injury. The hypothesis was tested quantitatively in an experimental rat model of thoracic level 7 contusion SCI using the following methodologies: dynamic contrast-enhanced (DCE)-MRI, high resolution anatomical MRI, and immunofluorescence histology. A significant reduction in BSCB permeability and lesion volume during the acute phase of injury was observed as a result of Ang1 treatment. Histology validated DCE-MRI findings.
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A Terbium-Based PARACEST MR Contrast Agent for in Vivo Imaging Beyond the MT Effect
Todd C. Soesbe1, Federico A. Rojas-Quijano1, A. Dean Sherry1,2
1Advanced Imaging Research Center, The University of Texas Southwestern Medical Center, Dallas, TX, United States; 2Department of Chemistry, The University of Texas at Dallas, Dallas, TX, United States
Chemical exchange saturation transfer (CEST) agents create contrast in MR images by exchanging their saturated lanthanide bound protons with unsaturated bulk water protons. CEST agents can be selectively activated by applying a 2 to 10 second long frequency-specific saturation pulse, tuned to the bound proton frequency, just before imaging. Chemical exchange of the saturated bound protons with bulk water leads to a reduced water signal and darkening in the MR image. These agents hold great potential to further extend the functional and molecular imaging capabilities of MR. Some published applications include measuring tumor pH, angiogenesis, and the tissue distribution of glucose and other metabolites. CEST agent bound proton frequencies are typically shifted 5 to 50 ppm from bulk water (0 ppm). Unfortunately, this is the same range of the in vivo Magnetization Transfer (MT) effect. The MT effect arises from dipolar exchange of protons with endogenous tissue materials such as macromolecules and cell membranes. The MT effect typically spans from ±100 ppm (relative to bulk water) and is proportional to saturation pulse power. As a consequence, the contrast produced by the CEST agent can be totally masked by the tissue MT effects, which greatly complicates in vivo imaging. In an effort to avoid the MT effect and enhance in vivo CEST imaging, our group has recently developed a Tb3+-based paramagnetic CEST (PARACEST) agent with an unusually long bound water exchange lifetime. The bound proton frequency for this agent is at -600 ppm, which is far outside the normal tissue MT window. Although other Tb3+-based PARACEST agents have been reported, this agent’s slower water exchange rate allows for an order of magnitude reduction in saturation pulse power, making it more suitable for in vivo studies. We present in vitro images of our Tb3+-based PARACEST agent to demonstrate its potential for in vivo imaging without the requirement of subtracting out tissue MT contributions.
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A Hyperpolarized Xenon Based Contrast Agent Using a Modified M13 Bacteriophage Scaffold
Todd K. Stevens1, Krishnan K. Palaniappan1, Zachary M. Carrico1, Richard M. Ramirez1, Matthew B. Francis1, David E. Wemmer1, Alexander Pines1
1Chemistry, University of California, Berkeley, Berkeley, CA, United States
Molecular imaging aims to detect the presence and spatial distribution of specific biomarkers in tissue. However, for many diseases the detection of these biomarkers must be done at very low concentrations to maximize diagnostic and prognostic value. Due to lack of sensitivity in conventional MRI techniques, exogenous contrast agents (e.g. SPIO, PARACEST) are being widely studied to lower concentration detection thresholds. Recently, targeted hyperpolarized xenon-based biosensors that exploit the exchange of solvated 129Xe between bulk solution (XeW) and cryptophane-A (CryA) molecular cages (XeC) have demonstrated high sensitivity (1). To build upon this work, a filamentous bacteriophage M13 was chosen as a scaffold upon which a large number of CryA copies could be assembled. M13 bacteriophage are routinely employed in phage display techniques used in panning for targeting moieties such as single chain fragment antibodies (scFv) (2), and thus can be straightforwardly targeted to biomarkers allowing for drastically increased CryA payloads per bound target. The purpose of this study was to investigate the feasibility of using an M13 bacteriophage modified with cryptophane-A molecular cages as a sensitive xenon-based MR contrast agent and to determine the detection thresholds of CryA-modified phage.

16:24
454.
Multi-Color in Vivo MR Imaging of Lymph Nodes Using DIACEST Liposomes
Guanshu Liu1,2, Matthew M. Moake3, Assaf A. Gilad2,4, Muksit Jamil2, Yah-el Har-el2, Chris Long3, Piotr Walczak2,4, Jiangyang Zhang2, Amanda Cardona2, Marco A. DeLiso2, George Sgouros2, Jeff W.M. Bulte2,4, Peter C.M. van Zijl1,2, Michael T. McMahon1,2
1F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, MD, United States; 2Department of Radiology, Johns Hopkins University School of Medicine, Baltimore, MD, United States; 3Department of Biomedical Engineering, Johns Hopkins University School of Medicine, Baltimore, MD, United States; 4Institute for Cell Engineering, Johns Hopkins University School of Medicine, Baltimore, MD, United States
We developed a new MR-visible liposome system based on labeling with three distinct diamagnetic Chemical Exchange Saturation Transfer (DIACEST) agents, L-arginine, poly-L-lysine and glycogen. Using saturation frequency swept MRI with B0-correction, the accumulation of all three types of DIACEST liposomes in mouse popliteal lymph nodes could be visualized. As a proof of concept, we demonstrate the first in-vivo multi-contrast (multi-color) MRI using two DIACEST agents, L-arginine liposomes and poly-L-lysine liposomes, that were simultaneously injected to two footpads of the same mouse. This new system allows direct monitoring of liposomal uptake in lymph nodes without any paramagnetic or super-paramagnetic contrast material.
16:36
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Targeting the Endothelial Cell Surface: Novel Transgenic Mice for Molecular Imaging of Vascular Development
Cesar Augusto Berrios-Otero1, Benjamin B. Bartelle1, Anne E. Friedland1, Daniel H. Turnbull1,2
1Kimmel Center for Biology and Medicine at the Skirball Institute of Biomolecular Medicine, New York University School of Medicine, New York, United States; 2Department of Radiology, New York University School of Medicine, New York, United States
Paramagnetic contrast agents targeted to cell membrane receptors or other surface proteins are currently of great interest for molecular imaging with MRI. A potential problem with current targeting methods is the limited targeting efficiency, which combined with the low sensitivity of many paramagnetic agents can severely compromise the application of these approaches for in vivo imaging.  One way to circumvent problems in targeting contrast agents to surface receptors is to increase the binding affinity of the ligand to its target. An intriguing possibility is to take advantage of the high binding affinity of avidin and biotin. In the current study, transgenic mice expressing an engineered biotin ligase (BirA) and a cluster of biotinylation substrate sequences (Biotags) fused to a transmembrane protein domain were generated. Expression was driven by a minimal Tie2 promoter-enhancer, providing high transgene levels during angiogenesis in developing mouse embryos. Targeting was tested in embryos by means of intracardiac injections of an Avidin-Gd based T1-agent and high resolution 3D T1-weighted imaging.
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Targeted Imaging of EGF Receptor Expression in Gli36 Tumor Xenografts Using Monoclonal Antibody Conjugates
Mohammed Salman Shazeeb1,2, Christopher Howard Sotak, 1,3, Alexei Bogdanov3
1Department of Biomedical Engineering, Worcester Polytechnic Institute, Worcester, MA, United States; 2Graduate School of Biomedical Sciences, University of Massachusetts Medical School, Worcester, MA, United States; 3Department of Radiology, University of Massachusetts Medical School, Worcester, MA, United States
Targeted EGF receptor imaging in Gli36 tumor xenografts implanted in the rat brain was achieved using monoclonal antibody (mAb) conjugates that facilitate local binding of a paramagnetic molecular substrate diTyr-DTPA(Gd) at the EGFR expression sites.  Following mAb conjugate administration, diTyr-DTPA(Gd) was retained for a significantly longer period of time as compared to the administration of the contrast agent without mAb conjugate pre-treatment.  The increased retention of diTyr-DTPA(Gd) following mAb conjugate administration is consistent with enzyme-mediated coupling of the paramagnetic agent to EGFR-overexpressing cells in the tumor; allowing effective MRI visualization of conjugate co-localization at the targeted site.
17:00
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In Vivo 3D 19F Fast Spectroscopic Imaging (F-UTSI) of Angiogenesis on Vx-2 Tumors in Rabbits Using Targeted Perfluorocarbon Emulsions
Rolf Lamerichs1, Muhammed Yildirim1,2, Aart J. Nederveen3, Jaap Stoker3, Gregory M. Lanza4, Samuel A. Wickline4, Shelton D. Caruthers4
1Philips Research, Eindhoven, Netherlands; 2Biomedical NMR, Department of Biomedical Engineering, Eindhoven University of Technology, Eindhoven, Netherlands; 3Department of Radiology, Academic Medical Center, Amsterdam, Netherlands; 4Washington University, St Louis, MO, United States
Quantitative molecular MRI of angiogenesis using site-targeted 19F agents has great potential.  Many 19F agents, however, possess complex spectra with many resonances over a wide ppm range.  Fluorine ultra-fast Turbo Spectroscopic Imaging (F-uTSI) has been developed to overcome these drawbacks while offering the advantage of distinguishing various 19F compounds based on chemical shift differences thereby allowing ‘multi-color’ imaging.  Herein, F-uTSI is shown to be an efficient, sensitive technique for quantitatively detecting minute amounts of 19F contrast agents in vivo while overcoming the confounding problems associated with chemical shift.  Employing functionalized perfluorocarbon nanoparticles in Vx2 tumor-bearing rabbits, angiogenic maps were created.
17:12
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Uptake of a Fibrin-Targeted Contrast Agent Could Direct Therapy Following Deep Vein Thrombosis
Marcelo E. Andia1, Prakash Saha2, Andrea J. Wiethoff1, Ulrike Blume1, Tobias Schaeffter1, Alberto Smith2, Rene M. Botnar1
1Division of Imaging Sciences, Kings College London, London, United Kingdom; 2Academic Department of Surgery, Cardiovascular Division, Kings College London, London, United Kingdom
The in vivo evaluation of the stage of organization or resolution of venous thrombosis could lead the medical treatment decision in venous thrombosis diseases. In this work we show that the use of EP-2104R, a fibrin specific contrast agent could give valuable information of the stage of thrombus resolution in an in vivo animal model.
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Targeted Iron Oxide Particles for in Vivo MR Detection of Atherosclerotic Lesions Using Antibodies Against Oxidized Low Density Lipoprotein: Effect of Particle Size.
Karen Catherin Briley-Saebo1, Sung Kee Ryu2, Simone Green2, Venkatesh Mani3, Stephen Dickson3, Sotirios Tsimikas2, Zahi A. Fayad3
1Radiology and Gene and Cell Medicine, Mount Sinai School of Medicine, NY, United States; 2Vascular Medicine, University of California San Diego, La Jolla, CA, United States; 3Radiology, Mount Sinai School of Medicine, NY, United States
Oxidized low-density lipoproteins (OxLDL) play a major role in plaque progression. Although OxLDL-targeted gadolinium micelles have been used for in-vivo detection of intraplaque macrophages, safety issues may limit clinical utility. The aim of the current study was to evaluate the in-vivo efficacy of oxLDL-targeted iron oxides. Small (<25nm) and large (>50nm) oxLDL-targeted particles were administered (4-mgFe/kg) to ApoE-/- mice. Imaging was performed 24 hours p.i. at 9.4T. Significant enhancement (ƒ´R2*>50%) was observed for the small oxLDL-targeted particles. Untargeted and large formulations exhibited limited enhancement. This study suggests that small OxLDL-targeted particles may allow for safe detection of foam cells.
17:36
460.
Molecular MRI of Myocardial Angiogenesis After Acute Myocardial Infarction
Marlies Oostendorp1, Kim Douma1, Allard Wagenaar1, Jos MGM Slenter1, Tilman M. Hackeng1, Marc AMJ van Zandvoort1, Mark J. Post1, Walter H. Backes1
1Maastricht University Medical Centre (MUMC+), Maastricht, Netherlands
Here, a molecular MRI method is presented to non-invasively image angiogenic activity in vivo in a murine model of myocardial infarction using cyclic cNGR-labeled paramagnetic quantum dots (pQDs). The tripeptide cNGR homes specifically to CD13, an aminopeptidase that is strongly upregulated during myocardial angiogenesis. cNGR-QDs allowed specific detection of post-infarction myocardial angiogenesis, as shown by the strong contrast observed in the infarcted mouse heart on molecular MRI, and by the colocalization of cNGR-pQDs with vascular endothelial cells as detected by fluorescence microscopy.
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Optimization of Liposomal Theragnosis: Quantitative T1 Measurement of Drug Distribution and Release in Deep-Seated Tumor Using Multimodal Thermo-Sensitive Polymer-Modified Liposome
Daisuke Kokuryo1, Seiji Nakashima2, Kai-Hsiang Chuang3, Iwao Kanno1, Kenji Kono2, Ichio Aoki1
1Molecular Imaging Center, National Institute of Radiological Sciences, Chiba, Japan; 2Graduate School of Engineering, Osaka Prefecture University, Sakai, Osaka, Japan; 3Singapore Bioimaging Consortium, Singapore, Singapore
A multimodal thermo-sensitive polymer-modified liposome (MTPL) loaded with anticancer drugs and contrast agents would be a powerful 'Theragnostic (therapy + diagnosis)' tool. In this paper, drug concentration in deep-seated tumor was evaluated using MTPL and a rapid quantitative imaging technique. Heat-triggered drug-release from MTPL was visualized in combination with the temperature distribution. MTPL concentration in the tumor area was maintained for between 4 and 12 hours after administration. We concluded that to minimize side-effects the optimum time to apply a heat-trigger is 12 - 24 hours after MTPL administration.
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Magnetic Resonance Microscopic Angiography Visualization of Abnormal Microvasculature in a Transgenic Mouse Model of Huntington’s Disease
Chien-Yuan Lin1, Chien-Hsiang Huang1,2, Ming-Huang Lin1, Yi-Hua Hsu1, Chung-Ru Tsai1, Hui-Mei Chen1, Yijuang Chern1, Chen Chang1
1Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan; 2Institute of Biomedical Engineering, National Taiwan University, Taipei, Taiwan
The underlying mechanisms of neurodegenerative disease are still unclear. However, the cerebral microcirculation may play an important role. This study aimed to explore the microvasculature in a transgenic mouse model of Huntington¡¦s disease using newly developed microscopy MRA.
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Longitudinal Changes in the Neurochemical Profile of Hungtington R6/2 Mice
Ivan Tkac1, Lori A. Zacharoff2, Silvia Mangia1, Patrick J. Bolan1, Janet M. Dubinsky2
1Center for Magnetic Resonance Research, University of Minnesota, Minneapolis, MN, United States; 2Dept. of Neuroscience, University of Minnesota, Minneapolis, MN, United States
In vivo 1H NMR spectroscopy at 9.4T was used to measure neurochemical changes in striatum and cerebral cortex of R6/2 transgenic mice during their lifespan, starting from a presymptomatic age of 4 weeks. Significant differences were observed for multiple brain metabolites between R6/2 and WT controls. Concentration changes in cortex were parallel to those observed in striatum. Changes in the neurochemical profiles correlated with reduced volumes of these brain regions. Behavioral differences were observed at all time points, although different tests distinguished R6/2 mice from WT controls at early and older ages.
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Cingulate and Sensorimotor Cortical Changes in the R6/2 Huntington's Disease Mouse: A Study of 116 Brains
Stephen J. Sawiak1,2, Nigel I. Wood3, Guy B. Williams1, A J. Morton3, T A. Carpenter1
1Wolfson Brain Imaging Centre, University of Cambridge, Cambridge, Cambs, United Kingdom; 2Behavioural and Clinical Neurosciences Institute, University of Cambridge, Cambridge, United Kingdom; 3Department of Pharmacology, University of Cambridge, United Kingdom
We present an improved method of cortical thickness measurement in the mouse brain and apply it to 116 brains in the R6/2 mouse model of Huntington's disease. Significant changes are seen in the sensorimotor cortices (S1, S2, M1) which would be expected in a HD model. Cingulate cortex (Cg1, Cg2) differences are also shown which have not been previously reported in these mice.
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Detection of Early Neurochemical Changes Related to Neurodegeneration in a Spinocerebellar Ataxia Type 1 (SCA1) Mouse Model by 1H MRS at 9.4 Tesla
Uzay Emrah Emir1, H Brent Clark1, Manda Vollmers1, Dee M. Koski1, Lynn E. Eberly1, Harry T. Orr1, Huda Y. Zoghbi2, Gulin Oz1
1University of Minnesota, Minneapolis, MN, United States; 2Baylor College of Medicine, Houston, TX, United States
In order to identify MRS biomarkers of very early neurochemical changes related to neurodegeneration, we utilized a knockin (KI) mouse model of SCA1. We measured cerebellar neurochemical profiles of KI mice and wild-type (WT) littermates longitudinally at 9.4T using short-echo LASER. Total choline, taurine and glutamine were the most robust biomarkers in this model. The KI mice displayed very mild cerebellar pathology even at 9 months, however they were distinguished from WTs by MRS starting at 6 weeks.  Therefore, this study demonstrated that the MRS biomarkers are sensitive to very early changes related to neurodegeneration prior to overt pathology.
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Hyperoximic Therapy of Hypoxic Neonatals Increases Cerebral Injury. DTI Study in Rats
Kurt Hermann Bockhorst1, Harriet Charmaine Rea2, Rui Liu3, Jarek Wosik3, Jose Regino Perez-Polo2, Ponnada A. Narayana1
1Diagnostic and Interventional Imaging, University of Texas, Houston, TX, United States; 2Biochemistry & Molecular Biology, University of Texas Medical Branch, Galveston, TX, United States; 3Electronics and Computer Science, University of Houston, Houston, TX, United States
International guidelines recommend the treatment of perinatal hypoxia with 100% oxygen. This treatment is controversial. We therefore initiated a study of a neonatal rat model, which is widely accepted for perinatal hypoxia in infants. Our findings confirm the concerns, that hyperoximia actually exacerbates the injuries caused by perinatal hypoxia
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Region Specific-Alteration of Blood-Brain Barrier Development Caused by Prenatal Exposure to Inflammation
Sylvie Girard1, Luc Tremblay2, Guillaume Sebire1, Martin Lepage2
1Pediatric, Universite de Sherbrooke, Sherbrooke, Qc, Canada; 2Radiobiology, Universite de Sherbrooke, Sherbrooke, Qc, Canada
Perinatal inflammation affects brain development and could modify the permeability of the developing blood-brain barrier (BBB). This can have an impact on the accessibility of both inflammatory mediators and therapeutics drugs, to the brain. This study aimed at evaluating the postnatal variations of permeability of the developing BBB. Using a contrast agent, we observed a decreased permeability of the BBB during normal development. However, prenatal exposure to a pro-inflammatory agent led to a region-specific increased permeability during the first 30 days after birth. This provides new insights into the mechanisms explaining the vulnerability to aggressions in newborns causing brain damage.
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In-Vivo Mouse Brain Diffusion Tensor Magnetic Resonance Imaging (DT-MRI) Detects Gender and Region Specific Pathology Induced by Cuprizone
Laura-Adela Harsan1, Yi Sun1, Nicoleta Baxan1, Jürgen Hennig1, Dominik von Elverfeldt1
1Department of Diagnostic Radiology, Medical Physics, University Hospital, Freiburg, Germany
Long-term cuprizone treatment in female and male mice, underlined the course of the disease from acute demyelinating to the chronic state. In-vivo DT-MRI, performed using 45 gradient diffusion directions sensitively assessed the myelin and axonal damage in relationship with the modifications of radial and axial diffusivity. When compared with females, the progressing pathology in the male brains had a stronger impact on the values of DT-MRI derived indices (D_radial , D_axial), suggesting a faster and more severe course of the disease. The existence of a sexual dimorphism in demyelination implies a gender-specific response to different strategies developed to induce recovery.
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Susceptibility of the Optic Nerve and the Involvement of Retrograde Neuronal Degeneration in a Delayed Radiation Induced Injury Model: Evidence from a Diffusion Tensor Imaging Study
Deqiang Qiu1, Silun Wang1,2, Kwok-Fai So3, Ed Xuekui Wu4, Lucullus Hing-Tong Leung5, Pek-Lan Khong1
1Diagnostic Radiology, The University of Hong Kong, Hong Kong, China; 2Radiology, Johns Hopkins University, Baltimore, MD, United States; 3Anatomy, The University of Hong Kong; 4Laboratory of Biomedical Imaging and Signal Processing, The University of Hong Kong; 5Oncology, Princess Margaret Hospital, Hong Kong, China
In the present study, we evaluated changes of multiple white matter tracts following radiation using diffusion tensor imaging. A novel finding of severe changes in FA in the contralateral optic nerve as compared to the ipsilateral optic nerve was observed, and these changes were confirmed by histological evaluation. These findings cannot be explained by difference in radiation dose and suggests, for the first time, an important role of retrograde neuronal degeneration in the underlying mechanism for radiation induced injury to the visual pathway. The results also suggest susceptibility of the optic nerve relative to the cerebral peduncle.
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Biphasic Expression of Aquaporin 4 During the Course of Brain Inflammation
Thomas Tourdias1, Iulius Dragonu2, Nadège Cassagno1, Mathilde Deloire-Grassin1, Claudine Boiziau1, Bruno Brochet1, Chrit Moonen2, Klaus Petry1, Vincent Dousset1
1Laboratoire de Neurobiologie des affections de la myéline, EA2966, (1)
Université Victor Segalen Bordeaux 2, Bordeaux, France; 2UMR-CNRS 5231, laboratoire d’imagerie moléculaire et fonctionnelle, (1)
Université Victor Segalen Bordeaux 2, Bordeaux, France
We combined MRI, histology and molecular biology to assess the time course of aquaporin 4 (AQP4) expression during brain inflammation in the rat brain. We reported a moderate AQP4 up-regulation during the active phase of inflammation that was insufficient to remove interstitial water excess as assessed by diffusion MRI. We found a second AQP4 up-regulation that was delayed and with a different pattern, i.e. pan astrocytic and not confined to the blood brain barrier interface. Again, this delayed up-regulation was insufficient to remove vasogenic edema but was probably involved in the glial scar formation.
17:48
471.
Axonal Injury and Myelin Loss in Glutaric Acidemia Type I (GA-1) Mouse Model of Diet Induced Encephalopathy
Jelena Lazovic1, William J. Zinnanti2, Russell E. Jacobs1
1Biology, California Institute of Technology, Pasadena, CA, United States; 2Pediatrics, Children's hospital at SUNY Downstate, Brooklyn, NY, United States
In recent years white matter abnormalities, including leukoencephalopathy, are being increasingly recognized in patients suffering from glutaric acidemia type I (GA-1).  The mechanism leading to leukoencephalopathy remains unknown, as well as the extent of myelin degradation.  In this work we use a mouse model of GA-1 and combination of MRI, histology and behavioral testing to establish the basis for abnormal appearance of white matter in this disorder.  Presented data suggest myelin degradation to be secondary to axonal loss in GA-1.  Behavioral data implicate damaged neuronal populations to be involved in sensory-motor integration.
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Delineation and Visualization of Prostate Cancer for Targeted Radiation Therapy (Rt)
Radka Stoyanova1, Raj Rajpara1, Elizabeth Bossart1, Victor Casillas2, Jill Palma1, May Abdel-Wahab1, Alan Pollack1
1Radiation Oncology, University of Miami, Miami, FL, United States; 2Diagnostic Radiology, University of Miami, Miami, FL, United States
We present an application of Pattern Recognition technique for analysis of DCE-MRI data from patients with prostate cancer and after prostatectomy. Our analysis indicates that we can detect the area of tumor burden in the prostate as well as abnormalities suggestive of residual/recurrent tumor in the prostate bed. The constructed 3D maps can be directly imported into DICOM-RT ready format to the RT planning system for targeting of the contrast enhancing areas specifically in order to improve tumor control and limit toxicity.
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A Study of Endorectal MRI and MRSI of the Prostate as Predictive Biomarkers of Biochemical Relapse After Radical Prostatectomy
Kristen Zakian1, Hedvig Hricak2, Nicole Ishill3, Victor Reuter4, Steven Eberhardt5, Chaya Moskowitz3, Amita Shukla-Dave, Liang Wang, Peter Scardino6, James Eastham, Jason Koutcher
1Medical Physics, Memorial Sloan-Kettering Cancer Center, New York, NY, United States; 2Radiology, Memorial Sloan-Kettering Cancer Center, New York, NY, United States; 3Epidemiology and Biostatistics, Memorial Sloan-Kettering Cancer Center, New York, NY, United States; 4Pathology, Memorial Sloan-Kettering Cancer Center, New York, NY, United States; 5Radiology, University of New Mexico, NM, United States; 6Surgery, Memorial Sloan-Kettering Cancer Center, New York, NY, United States
The purpose of this study was to determine whether pre-treatment endorectal MRI/MRSI can predict biochemical relapse (BCR)  after radical prostatectomy (RP). 130 of 202 patients who underwent endorectal MRI/MRSI in 2000-2002 followed by RP satisfied data quality criteria and were followed until Jan. 2009. MRI risk score was assigned based on local disease extent.  An MRSI index lesion comprised of voxels with elevated [Cho+Cr]/Cit volume was designated. MRI risk score, MRSI index lesion volume and the presence of high grade MRSI voxels correlated with time-to-biochemical failure after radical prostatectomy even when adjusted for clinical stage, biopsy Gleason score and PSA.
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3D Proton MR Spectroscopic Imaging of Prostate Cancer: Accuracy Evaluation in Different Prostate Regions
Stefan Zbyn1,2, Martin Krssak2, Mazda Memarsadeghi2, Klaus Kubin2, Andrea Haitel3, Michael Weber2, Thomas Helbich2, Ewald Moser1, Siegfried Trattnig1,2, Stephan Gruber1,2
1MR Centre of Excellence, Medical University of Vienna, Vienna, Austria; 2Department of Radiology, Medical University of Vienna, Vienna, Austria; 3Department of Pathology, Medical University of Vienna, Vienna, Austria
Since spectral quality of prostate 3D-MRSI data vary dramatically within measured volume, the total inaccuracies in (choline+creatine)/citrate (CC/C) ratios using Cramér-Rao lower bounds were calculated to compare the accuracy of this method between different prostate regions and measurement resolutions. Our analysis suggests that voxels from prostate base and from periphery of the prostate suffer the most from inaccurate CC/C ratios. To prevent from misleading findings or time consuming manual inspection of spectral quality in each prostate voxel, the metabolic-quality maps, that combine the information of CC/C ratio and its accuracy in one image using the various voxel transparencies, are demonstrated.
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MRI-Guided Transurethral Ultrasound Therapy with Real-Time Feedback – a Human Study
Masoom Haider1,2, Laurence Klotz3,4, Michael Bronskill5,6, Kashif Siddiqui3, Alexandra Colquhoun3, Linda Sugar7, Rajiv Chopra5,6
1Medical Imaging, Sunnybrook Health Sciences Center, Toronto, Ontario, Canada; 2Medical Imaging, University of Toronto, Toronto, Ontario, Canada; 3Urology, Sunnybrook Health Sciences Center, Toronto, Ontario, Canada; 4Surgery, University of Toronto, Toronto, Ontario, Canada; 5Imaging Research, Sunnybrook Health Sciences Center, Toronto, Ontario, Canada; 6Medical Biophysics, University of Toronto, Toronto, Ontario, Canada; 7Pathology, Sunnybrook Health Sciences Center, Toronto, Ontario, Canada
MRI-guided transurethral ultrasound therapy with real-time thermometry feedback has the potential to reduce morbidity of prostate cancer therapy. To our knowledge this is the first report of the use of this technology in humans. The procedure was performed immediately prior to prostatectomy. Ultrasound energy was delivered while MR thermography was performed. The rate of rotation and output power of the applicator were adjusted by computer control. Treatment times were 9-10 minutes. The maximum temperature distribution map 55°C boundary matched the histologic section showing necrosis. It is feasible to perform accurate spatial heating of the prostate in humans using MRI-guided transurethral ultrasound.
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Wash-Out Gradient Derived from Dynamic Contrast-Enhanced MRI Detects Cancerous Tissues and Predicts Gleason Scores in Prostate Cancer
Yu-Jen Chen1, Woei-Chyn Chu1, W-Y Isaac Tseng2,3
1Institute of Biomedical Engineering, National Yang-Ming University, Taipei, Taiwan; 2Departments of Medical Imaging National Taiwan University Hospital, Taipei, Taiwan; 3Center for Optoelectronic Biomedicine, National Taiwan University College of Medicine, Taipei, Taiwan
DCE MRI was reported to assess microvascularity of prostate cancer, and is potentially useful to predict clinical staging. However, there are few studies demonstrating weak association between DCE MRI parameters and Gleason score. In this study, we have retrospectively analyzed the DCE MRI parameters in pathologically confirmed PCA regions. We found that washout gradient values were capable of differentiating PCA from normal tissues and best correlated with Gleason score.
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Validation of Multiparametric Magnetic Resonance Imaging and Spectroscopy (DWI/MRSI) to Assess Prostate Cancer Aggressiveness
Thiele Kobus1, Thomas Hambrock1, Christina Hulsbergen - Van de Kaa2, Jelle Barentsz1, Arend Heerschap1, Tom Scheenen1
1Radiology, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 2Pathology, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands
To validate the use of diffusion weighed imaging (DWI) and magnetic resonance spectroscopic imaging (MRSI) for tumor aggressiveness assessment, 37 patients with prostate cancer had a magnetic resonance imaging, DWI and MRSI exam on a 3T system with endorectal coil prior to prostatectomy. Individual and combined DWI and MRSI methods were used to discriminate between high- and low-grade tumors using histopathology as gold standard. Combining DWI and MRSI with linear discriminant analysis to separate tumors gave a higher sensitivity and specificity than any of the techniques separately. This suggests that DWI and MRSI provide complementary information about aggressiveness.
17:12
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Evaluating and Relating Contrast Mechanisms in Prostate Cancer: Heterogeneity Within Normal and Tumor Regions at 3.0 T
Sharon Giles1, Sophie F. Riches2, Veronica A. Morgan1, Catherine Simpkin1, Nandita deSouza2
1Cancer Research UK and EPSRC Cancer Imaging Centre, Royal Marsden NHS Foundation Trust, Sutton, Surrey, United Kingdom; 2Cancer Research UK and EPSRC Cancer Imaging Centre, Institute of Cancer Research & Royal Marsden NHS Foundation Trust, Sutton, Surrey, United Kingdom
We report T2, magnetisation transfer ratios, and apparent diffusion coefficients for prostate tissues at 3T. ADC showed a lower coefficient of variation for all prostate regions compared to other parameters, indicating it to be more reliable at differentiating tumor from non-tumor in the prostate. Negative correlation of ADC with MTR suggests that diffusion-weighted contrast may be linked to features other than cellularity, with presence of large macromolecules playing a role.
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Does Quantification of T2 SNR Decrease After USPIO Administration Allow Differentiation Between Benign and Malignant Normal Sized Pelvic Lymph Nodes?
Johannes M. Froehlich1, Benedikt Rückriem1, Maria Triantafyllou1, Frederic D. Birkhaeuser2, Michael von Gunten3, Peter Vermathen4, Harriet C. Thoeny1
1Institute of Diagnostic, Interventional and Pediatric Radiology, University Hospital, Bern, Switzerland; 2Department of Urology, University Hospital, Bern, Switzerland; 3Institute of Pathology, University Hospital, Bern, Switzerland; 4Department of Clinical Research, University Hospital, Bern, Switzerland
Methodologically the staging of lymph nodes based on uptake of USPIO is judged on a qualitative level analyzing signal decrease and distribution on T2/T2*-weighted sequences. Quantification of SI/SNR-decrease in 320 lymph nodes comprising 20 malignant lymph nodes, 57 benign inguinal and 243 benign iliacal lymph nodes revealed significant differences (p<0.05) when comparing benign with malignant lymph nodes. Contrary to iliacal lymph nodes (24.8% ± 54.6%) inguinal ones presented limited SNR decrease (3.4% ± 55.4%). Substantial overlap of single data, limit the diagnostic potential of quantification. In practice morphological criteria, fatty content and localization of lymph nodes must be considered.
17:36
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Tissue Segmentation Improves Prostate Cancer Detection with Artificial Neural Networks Analysis of 1H MRSI
Lukasz Matulewicz1, Jacobus F. Jansen2, Herbert A. Vargas Alvarez2, Oguz Akin2, Samson Fine2, Amita Shukla-Dave2, James Eastham2, Hedvig Hricak2, Jason A. Koutcher2, Kristen L. Zakian2
1Memorial Sloan-Kettering Cancer Center , New York, United States; 2Memorial Sloan-Kettering Cancer Center, New York, United States
Artificial Neural Network (ANN) model was introduced for automatic detection of tumor voxels in the prostate from 1H-MRSI datasets with additional information about tissue segmentation. The ANN’s accuracy for automatic detection of tumor voxels in the prostate MRSI datasets was demonstrated. Applying tissue segmentation from MRI as an additional input to ANN improves the accuracy of detecting tumor voxels from MRSI.
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481.
Absolute Quantification in 1H MRSI of the Prostate at 3T
Paul Michael Walker1,2, Gilles Créhange3, Sébastien Parfait2, Alexandre Cochet1, Philippe Maingon3, Luc Cormier1, François Brunotte1,2
1University Hospital of Dijon, Dijon, France; 2LE2I, University of Burgundy, Dijon, France; 3Radiotherapy Department, CGFL, Dijon, France
Although, it is common in MRSI to use a Choline/Citrate ratio when evaluating PCa, the use of citrate (Cit) as a reference is questionable in the context of treatment such as hormonotherapy and radiotherapy, because Cit levels fall very sharply even in non-cancerous tissue. We have proposed an absolute quantification method at 3T and we observed significantly higher Cit in normal PZ than in CG tissue. However, in PCa, reductions in Cit were not accompanied by important increases in tCho, suggesting increases in tCho/Cit are primarily due to loss of Cit and not to a sharp rise in tCho.
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kt SPIRiT for Ultra-Fast Cardiac Cine Imaging with Prospective or Retrospective Cardiac Gating
Peng Lai1, Michael Lustig2,3, Anja CS. Brau1, Shreyas Vasanawala4
1Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 2Electrical Engineering, Stanford University, Stanford, CA, United States; 3Electrical Engineering and Computer Science, University of California, Berkeley, CA, United States; 4Radiology, Stanford University, Stanford, CA, United States
This work developed a new kt method, kt SPIRiT, for highly accelerated cardiac cine imaging. kt SPIRiT exploits both k-space correlations (parallel imaging) and intrinsic spatiotemporal sparsity (compressed sensing) in dynamic images and supports both prospective and retrospective cardiac gating. The proposed method was compared with kt GRAPPA and kt SPARSE on 6 volunteers. Based on our visual assessment and quantitative analysis, kt SPIRiT can improve image quality and reconstruction accuracy compared to kt GRAPPA and kt SPARSE and provide results similar to full k-space reconstruction at high acceleration factors.
16:12
483.
3D Whole Heart CSPAMM Tagging in a Single Breath Hold Using K-T-PCA
Christian Torben Stoeck1,2, Reza Nezafat3, Peter Boesiger1, Sebastian Kozerke1
1Institute for Biomedical Engineering, University and ETH, Zurich, Switzerland; 2Department of Medicine (Cardiovascular Division), Beth Israel Deaconess Medical Center and Harvard , Boston, MA, United States; 3Department of Medicine (Cardiovascular Division), Beth Israel Deaconess Medical Center and Harvard, Boston, MA, United States
The feasibility of undersampling 3D whole heart CSPAMM tagging data using k-t PCA was investigated. In computer simulations it is shown that acceleration factors up to 3.7 can be achieved without compromising the accuracy in determining motion parameters such as circumferential strain, circumferential shortening and rotation. This opens up the possibility to acquire 3D CSPAMM data in a single breathhold thereby eliminating the need for repetitive breathholding.
16:24
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Assessment and Validation of Cardiac MR Oximetry in Obesity
Jie Zheng1, Donna Lesniak2, Robert O'Connor, David Muccigrosso, Linda Peterson, Chris Eagon, Pamela K. Woodard, Robert J. Gropler
1Radiology, Washington University in St. Louis, Saint Louis, MO, United States; 2Radiology, Washington University in St. Louis, United States
Obese patients underwent gastric bypass surgery and then scanning by positron emission tomography for cardiac evaluation, including perfusion and oxygen consumption. A cardiac MR acquisition method and modeling were developed to quantify global myocardial oxygen extraction fraction and oxygen consumption in these patients and BMI matched volunteers, at rest and during the hyperemia Excellent correlation was observed for oxygen extraction fraction and consumption rate between MRI and PET. Mismatched myocardial blood flow and hyperemic OEF, observed in obesity, indicates metabolism alternation may precede myocardial microcirculation abnormality in obese.
16:36
485.
Free-Breathing Perfusion Imaging with SW-CG-HYPR and Motion Correction
Lan Ge1, Aya Kino1, Mark Griswold2, James Carr1, Debiao Li1
1Departments of Radiology and Biomedical Engineering, Northwestern University, Chicago, IL, United States; 2Departments of Radiology and Biomedical Engineering, Case Western Reserve University, OH, United States
Time-resolved data acquisition with Sliding-Window Conjugate-Gradient HighlY constrained back PRojection (1, 2) (SW-CG-HYPR) has been used to acquire myocardial perfusion images with increased spatial coverage, better spatial resolution, and improved SNR (3). However, this method is sensitive to respiratory motion; therefore, breath-hold is required during data acquisition. In this work, we developed a motion correction method for SW-CG-HYPR, allowing free-breathing myocardial perfusion MRI. The average image quality score of the free-breathing images with motion correction (3.09(0.37) is significantly higher than that without motion correction (2.26(0.40), and is comparable to the successful breath-holding images (3.10(0.41). The signal changes in motion corrected free-breathing images were closely correlated to the breath-holding images, with a correlation coefficient of 0.9764 for myocardial signals.
16:48
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Comparison of Single to Dual Bolus MR Myocardial Perfusion Imaging for Detection of Coronary Artery Disease
Frans PPJ Kremers1, Jan GJ Groothuis2, Aernout M. Beek2, Stijn L. Brinckman2, Alvin C. Tuinenburg2, Michael Jerosch-Herold3, Albert C. van Rossum2, Mark B.M. Hofman1
1Physics and Medical Technology, ICaR-VU, VU University Medical Center, Amsterdam, Netherlands; 2Cardiology, ICaR-VU, VU University Medical Center, Amsterdam, Netherlands; 3Radiology, Brigham & Women's Hospital, Boston, MA, United States
Dual-bolus first pass MR myocardial perfusion imaging has been shown to compensate for signal saturation in arterial input function, and resulted into more realistic perfusion values. We investigated whether this dual bolus approach also improved diagnostic value for the detection of significant coronary artery disease (CAD). In 49 patients with suspected CAD adenosine stress and rest MR perfusion imaging was performed with single and dual bolus imaging. Invasive coronary angiography was used as standard of reference. Dual bolus imaging showed lower perfusion values, but ROC analysis showed no incremental diagnostic value over single bolus technique for detection of significant CAD.
17:00
487.
Manganese Uptake in Heart Is Dependent of L-Type Calcium Channel Activity But Not Extracellular Calcium Concentration
Ya Chen1,2, Wen Li1,2, Wei Li1,2, Xin Yu1,2
1Department of Biomedical Engineering, Case Western Reserve University, Cleveland, OH, United States; 2Case Center for Imaging Research, Case Western Reserve University, Cleveland, OH, United States
The present study aimed to quantify manganese (Mn2+) uptake in hearts under altered physiological and biochemical conditions. Using a rapid T1-mapping method, we investigated the dynamic Mn2+ uptake in perfused rat hearts 1) under normal workload; 2) under isoproterenol (ISO) stimulation, and 3) at elevated calcium (Ca2+) concentration. Our results show that Mn2+ uptake was increased in ISO stimulated hearts but not in hearts perfused with increased Ca2+ concentration.
17:12
488.
Diffusion Weighted MRI of the Mouse Heart in Vivo Following Ischemia-Reperfusion Injury
Shuning Huang1, Guangping Dai1, David E. Sosnovik1,2
1Martinos Center for Biomedical Imaging, Massachusetts General Hospital, Charlestown, MA, United States; 2Center for Molecular Imaging Research, Massachusetts General Hospital, Charlestown, MA, United States
We present in the study, to the best of our knowledge, the first diffusion weighted MR images of the mouse heart to be acquired in vivo. Schemes to overcome motion artifact in the rapidly beating mouse heart are presented, and the ability of the technique to detect changes in cell death in the myocardium after an ischemic insult is demonstrated.
17:24
489.
A Comparative Study of Different CMR Methods for Detecting Myocardial Edema Associated with Acute Myocardial Infarction
Xiangzhi Zhou1, Veronica Rundell1, Ying Liu1, Richard Tang1, Rachel Klein1, Shivraman Giri2, Saurabh Shah3, Sven Zuehlsdorff3, Orlando Simonetti2, Debiao Li1, Rohan Dharmakumar1
1Northwestern University, Chicago, IL, United States; 2Ohio State University, Columbus, OH, United States; 3Siemens Medical Solutions USA, Inc., Chicago, IL, United States
The sensitivity of T1 and T2 maps, T2-prep SSFP, bSSFP, and T2-STIR, for detecting myocardial edema in AMI was assessed in a canine model subjected to ischemia reperfusion injury. T1 and T2 maps showed lower sensitivity compared to T2-STIR. However, no difference was found among T2-STIR, T2-Prep, and bSSFP methods.
17:36
490.
Simultaneous T1 Mapping, Cine Imaging, and IR-Prepared Imaging of the Rat Heart Using Small Animal Look-Locker Inversion Recovery (SALLI)
Daniel R. Messroghli1, Martin Buehrer2, Sebastian Kozerke2, Sarah Nordmeyer1, Thore Dietrich3, Kirstin Atrott3, Thomas Hucko3, Ingo Paetsch3, Felix Berger1, Eckart Fleck3, Titus Kuehne1
1Congenital Heart Disease and Paediatric Cardiology, Deutsches Herzzentrum Berlin, Berlin, Germany; 2Institute for Biomedical Engineering, University and ETH Zuerich, Switzerland; 3Internal Medicine and Cardiology, Deutsches Herzzentrum Berlin
Small Animal Look-Locker Inversion recovery (SALLI) is a novel imaging and reconstruction strategy allowing for simultaneous acquisition of cardiac T1 maps, cine movies, and IR-prepared images. Phantom experiments illustrate the T1 behavior of SALLI T1 maps using different sets of timing parameters. In-vivo images were obtained in a rat heart with acute anterior myocardial infarction and allowed to clearly identify the infarction site on all three modalities in a time-effective manner.
17:48
491.
Assessment of Pericardial Enhancement in Pericarditis with a Novel Fat-Water Separated 3D Dixon Delayed Enhancement Pulse Sequence
James F. Glockner1, Jae K. Oh2, Manojkumar Saranathan3
1Radiology, Mayo Clinic, Rochester, MN, United States; 2Cardiology, Mayo Clinic, Rochester, MN, United States; 3GE Healthcare, Waukeshau, WI, United States
Pericardial enhancement has been correlated with pathologic evidence of inflammation, and therefore can serve as a marker of pericarditis.  Visualization of pericardial enhancement with MRI can be limited using traditional delayed enhancement sequences without fat suppression.  We assessed a 3D Dixon FGRE fat-water separated delayed enhancement sequence in 21 patients with known or suspected pericarditis, and found that pericardial visualization and confidence in presence or absence of pericardial enhancement were significantly improved in comparison to a standard 2D DE pulse sequence.
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Highly Efficient Respiratory Gating in Whole Heart MR Employing Non-Rigid Retrospective Motion Correction
Johannes F M Schmidt1, Martin Buehrer1, Peter Boesiger1, Sebastian Kozerke1
1Institute for Biomedical Engineering, University and ETH Zurich, Zurich, Switzerland
Respiratory motion artifacts in coronary MR scans were retrospectively corrected using a non-rigid motion model acquired interleaved during the sequence pauses in each heart cycle. Gating efficiency could be doubled without loss in image quality.
16:24
493.
High Temporal Resolution Radial Motion Correction with GROWL
Wei Lin1, Feng Huang1, Yu Li1, Arne Reykowski1
1Advanced Concepts Development, Invivo Corporation, Philips Healthcare, Gainesville, FL, United States
The self-navigating property of radial imaging has been exploited in various motion correction methods. However, there is always a tradeoff between the robustness and temporal resolution of motion correction. In this work, a recently proposed rapid parallel imaging method, GRAPPA operator for wider radial bands (GROWL), is applied to increase the temporal resolution of motion correction in multi-coil radial imaging applications. It is demonstrated that robust in-plane rotation/translation motion detection and correction can be achieved with as few as 8 radial views using an 8-channel coil.
16:36
494.
Robust 3-D Motion Correction for Spiral Projection Imaging
Kenneth Otho Johnson1, James Grant Pipe1
1Barrow Neurological Institute, Phoenix, AZ, United States
Using spiral planes to fill a 3-D sphere, the motion incurred during a scan can be deduced based on the geometry of how the planes overlap. A new physically based solver is tuned and used to provide robust accurate motion estimates across various scanning parameters that introduce rf coil bias, excessive off-resonance, and image space warping from gradient non-linearities. Estimates for expected accuracy of in-vivo scans are provided, which create a synthesis of multiple datasets, that are registered using an external program.
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Robust ARC Parallel Imaging with 3D Prospective Motion Correction
Suchandrima Banerjee1, Philip James Beatty1, Jian Zhang2, Eric T. Han1, Ajit Shankaranarayanan1
1Applied Science Laboratory, GE Healthcare, San Francisco, CA, United States; 2Electrical Engineering, Stanford University, Palo Alto, CA, United States
Recent trends in MRI have seen an increase in volumetric acquisitions. But three-dimensional (3D) scans are prone to motion artifacts because scan times are often long even after acceleration with parallel imaging and any motion affects the entire volume measurement. Prospective motion correction provides a robust method for suppressing motion artifacts, by tracking patient motion and adjusting scan coordinates to realign with the patient. This work investigates data-driven parallel imaging approaches that account for the k-space transformations associated with prospective motion correction.
17:00
496.
Towards Combining Prospective Motion Correction and Distortion Correction for EPI
Rainer Boegle1, Julian Maclaren1, Maxim Zaitsev1
1Dept. of Diagnostic Radiology, Medical Physics, University Hospital Freiburg, Freiburg, Baden-Württemberg, Germany
Subject head motion is a serious confound in fMRI, limiting its image quality and applicability. To lift this restriction for EPI based fMRI the combination of prospective motion correction with distortion correction based on field maps, calculated from the subject’s susceptibility distribution and pose, has been proposed. Here we present a proof-of-concept phantom study demonstrating the significance of motion dependent distortions in prospective motion correction and the feasibility of their correction via a field prediction method. Additionally comparative field simulations are shown, which suggest that a 'simple segmentation' of a human head would be sufficient for in vivo correction.
17:12
497.
Improved Pose Detection for Single Camera Real-Time MR Motion Correction Using a Self-Encoded Marker
Christoph Forman1, Murat Aksoy2, Matus Straka2, Joachim Hornegger1, Roland Bammer2
1Pattern Recognition Lab, Department of Computer Science, Friedrich-Alexander-University Erlangen-Nuremberg, Erlangen, Germany; 2Department of Radiology, Stanford University, Stanford, CA, United States
A new self-encoded marker for optical pose estimation has been developed. It was designed to cover a wider range of motion and allows to be combined with cameras with a smaller aperture. In this study, we measured accuracy and precision of this novel self-encoded marker on a precision pan-tilt unit and compared the results against similar measurements performed with a standard checkerboard marker. Comparative evaluations between the new self-encoded marker and the checkerboard marker were also performed in vivo and demonstrated superiority of the new marker approach.
17:24
498.
A Parallel Computing Framework for Motion-Compensated Reconstruction Based on the Motion 
Point-Spread Function.
Freddy Odille1, Philip G. Batchelor2, Claudia Prieto2, Tobias Schaeffter2, David Atkinson1
1Centre for Medical Image Computing, University College London, London, United Kingdom; 2Division of Imaging Sciences, King's College London, London, United Kingdom
Generalized reconstruction algorithms have been proposed in order to correct for artifacts induced by nonrigid motion. However they are very time-consuming because large scale inverse problems have to be solved. Here we propose a technique for splitting the reconstruction into several smaller problems, based on the properties of the point-spread function associated with motion artifacts, which uses the local nature of artifacts (blurring) in the frequency-encoding direction. The method was implemented on a cluster of workstations, and applied to the correction of real motion-corrupted data. Efficient motion correction was achieved, with reconstruction times reduced by an order of magnitude.
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499.
Hybrid Prospective & Retrospective Head Motion Correction System to Mitigate Cross-Calibration Errors
Murat Aksoy1, Christoph Forman1,2, Matus Straka1, Tolga Çukur3, Samantha Jane Holdsworth1, Stefan Tor Skare1,4, Juan Manuel Santos3, Joachim Hornegger2, Roland Bammer1
1Department of Radiology, Stanford University, Stanford, CA, United States; 2Computer Science, Friedrich-Alexander-University Erlangen-Nuremberg, Erlangen, Germany; 3Electrical Engineering, Stanford University, Stanford, CA, United States; 4Karolinska Institute, Stockholm, Sweden
Correction of motion artifacts in MRI is essential to assure diagnostic image quality. In case where external pose information is used for motion-correction, cross-calibration errors may impair image quality. In this study, we propose a combined prospective & retrospective approach to prospectively correct for motion and to mitigate residual image distortions which emanate from subtle cross-calibration errors. Specifically, a single camera mounted on the head coil was used to measure and correct patient motion in real-time. Resulting data inconsistencies – emanating primarily from cross-calibration errors – were removed by a retrospective autofocusing algorithm wherein k-space was divided into segments. The relative rotation and translation needed to realign these segments were determined by means of entropy-based autofocusing. Phantom and in-vivo results show that in the presence of inaccuracies in cross-calibration, the current method provides improved image quality over prospective motion correction only.
17:48
500.
Spectroscopic Imaging with Prospective Motion Correction and Retrospective Phase Correction
Thomas Lange1, Julian Maclaren1, Martin Buechert1, Maxim Zaitsev1
1Dept. of Diagnostic Radiology, Medical Physics, University Hospital Freiburg, Freiburg, Germany
A method for prospective motion correction based on an optical tracking system has recently been proposed and has already been successfully applied to single voxel spectroscopy. In this work, the utility of prospective motion correction in combination with retrospective phase correction is evaluated for spectroscopic imaging in the human brain. Especially, the real-time adjustment of the outer volume suppression slabs appears to be crucial in vivo where lipid signal can drastically impair the spectral quality. The interleaved reference scan method is used to correct for motion-induced frequency drifts and to ensure correct phasing of the spectra across the whole slice.

