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TUESDAY, 4 MAY 2010

SUNRISE EDUCATIONAL COURSE
CLINICAL INTENSIVE COURSE
Hot Topics in Body MRI

Room K1            07:00 – 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: Bachir Taouli, M.D., and Harriet C. Thoeny, M.D.


07:00
Advanced Diffusion Physics Applied to Body Imaging

Thomas L. Chenevert, Ph.D. 

07:30 
Diffusion Imaging of Focal and Diffuse Renal Diseases

Harriet C. Thoeny, M.D
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
Relaxation Mechanisms in Collagen Rich Tissues

Greg J. Stanisz, Ph.D. 

07:30 
Clinical Aspects of Tendon Disorders

Eugene G. McNally, M.D., F.R.C.R., F.R.C.P.I.

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

Non-Cartesian Trajectories and Off-Resonance Correction 

07:00 
Fast Image Reconstruction from Non-Cartesian Data

Craig H. Meyer, Ph.D. 

07:30 
Off-Resonance Effects and Correction

Bradley P. Sutton, 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
What Imaging Biomarkers Are and How They Are Used

John C. Waterton, Ph.D. 

07:30 
Non-Imaging Biomarkers and Regulatory Aspects of Imaging Biomarkers

H. Cecil Charles, 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
Beginners Guide to Quantitative MRI

Ralf Deichmann, 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.

What High-Field MRS Can Provide 

07:00 
Potentials of High-Field Spectroscopy
Wolfgang Dreher, Ph.D. 

07:30 
How To Get Meaningful MRS Data
Robin A. de Graaf, 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: David L. Buckley and Douglas C. Noll

07:00 
Principles of Modeling & Simulations
Steven P. Sourbron, Ph.D. 

07:30 
Tracer Kinetics
Tong San Koh, 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.

Traumatic Brain Injury

07:00 
MRI Assessment of Cerebral Blood Flow and Macrophage Accumulation in Mouse Models for Traumatic Brain Injury
Lesley May Foley, B.Sc. 

07:30 
Translation of Traumatic Brain Injury into Human and Clinical Practice
Susan Durham, M.D.

SUNRISE EDUCATIONAL COURSE

Cardiovascular Imaging: Disease or Problem Based Teaching, Practical Protocols

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

EDUCATIONAL OBJECTIVES 

Upon completion of this course participants should be able to:

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

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

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

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

· Apply current approaches optimally to these diseases. 

Advances in 3T Cardiovascular MR 

07:00 
Clinical Need for High Field Strength in CMR
Ahmed Gharib, M.D. 

07:20 
B0 and B1 Shimming
Michael Schär, Ph.D. 

07:40 
Advanced Pulse Sequences
Krishna S. Nayak, Ph.D.

SUNRISE EDUCATIONAL COURSE

Trials & Tribulations: Multicenter Trial Headaches & Their Cures

Room A9        07:00 – 08:00  
 Organizers & Moderators: Nicola de Stefano &  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.

Basic Prerequisites for Multicenter/Multiscanner Trials 

07:00 
QA and Site Certification
Robert C. McKinstry, M.D., Ph.D. 

07:30 
Trial execution: methods to drive standardization
Matt A. Bernstein, Ph.D.

PLENARY SESSION

Clinical Needs & Technological Solutions: Osteoarthritis

Room A1
08:15-09:30

Organizers & Moderators: Christine Chung and Hollis G. Potter

08:15
175.
Models for Studying Cartilage Biology in the Context of Osteoarthritis
Mary B. Goldring1
1Weill Cornell Medical College, Hospial for Special Surgery, New York, NY, United States
Human cartilage is complex tissue of matrix proteins varying from superficial to deep layers and from loaded to unloaded zones. During OA development normally quiescent chondrocytes with low matrix turnover undergo phenotypic modulation causing matrix destruction and abnormal repair. We have been investigating mechanisms by which GADD45β, a stress response signaling molecule involved in cartilage development, and ESE-1, an inflammation-induced transcription factor, regulate collagen remodeling during osteoarthritis. Studies using human surgical specimens and mouse models of OA will elucidate how these factors disrupt cartilage homeostasis, leading to the development of targeted therapies that block cartilage damage, promoting effective repair.
08:40
176.
Mechanisms of OA/ Imaging Appearance
Garry E. Gold1
1Stanford University, Stanford, CA, United States
Osteoarthritis is a common form of arthritis that currently has no disease-modifying treatment.  Patients receive pain medication until end-stage treatment with total joint replacement.  Risk factors for osteoarthritis include joint trauma, obesity, and malalignment.  Currently, clinical management of osteoarthritis and testing of new treatments is done primarily using x-ray.  Recent advances in MRI have great potential to detect osteoarthritis before irreversible changes in the joint have occurred.  MRI can also image complications of joint replacements.  A review of osteoarthritis and an assessment of the potential of MRI to improve treatment will be presented.
09:05
177.
Imaging Markers for Early Matrix Depletion
Sharmila Majumdar1
1University of California, San Francisco, San Francisco, CA, United States
Articular cartilage is composed of chondrocytes surrounded by a large extracellular matrix (ECM) composed of water and two groups of macromolecules: proteoglycan (PG) and collagen fibers.  ECM changes are said to precede morphological changes in articular cartilage and may prove to be early biomarkers of osteoarthritis. In MRI, these macromolecules restrict motion of water protons, affecting relaxation times and contrast agent uptake.  ECM changes such as PG loss, as reflected in measurements of:  1) T1ρ of water protons, 2) Delayed Gadolinium-enhanced MRI of cartilage (dGEMRIC) and collagen content and orientation changes probed using T2 relaxation time measures will be discussed.


CLINICAL INTENSIVE COURSE
(Admission limited to Clinical Intensive Course registrants only)
Advances in Multiple Sclerosis I

Room K1
08:15-09:15        Organizers:  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: Nicola de Stefano and Alex Rovira

08:15
MRI in MS - State of the Art
Frederik Barkhof, M.D., Ph.D. 

08:40
fMR Imaging for Evaluation of Brain Plasticity in MS
Alberto Bizzi, M.D. 

09:05 
Discussion
CLINICAL INTENSIVE COURSE
(Admission limited to Clinical Intensive Course registrants only)
Foot, Ankle & Knee Imaging: Case-Based Teaching

Room K2
08:15-10:05        
Organizer:  Juerg Hodler

Moderator: Lynne S. Steinbach, M.D.

08:15
Foot and Ankle: Case-based
Kathryn J. Stevens, M.D. 

09:10 
Knee: Case-based
Hollis G. Potter, M.D.

CLINICAL INTENSIVE COURSE
(Admission limited to Clinical Intensive Course registrants only)
Basic Neuro: Intracranial Infections: Case-Based Teaching

Room K1
09:15-10:05          Moderators: Walter Kucharczyk and Pia C. Maly Sundgren

EDUCATIONAL OBJECTIVES 

Upon completion of this session, participants should be able to:

· List the MR imaging characteristics of prions and viral infections in the brain and spine; and

· List MR imaging characteristics of bacterial, fungi and parasites in the brain and spine.

Moderators: Walter Kucharczyk and Majda M. Thurnher

09:15 
Prions and Virus
Walter Kucharczyk, M.D., F.R.C.P.C. 

09:40 
Bacterial, Fungi and Parasites
E. Turgut Tali, M.D.

CLINICAL INTENSIVE COURSE
Cardiac MRI: Case-Based Teaching 
Room K1
10:30-12:30        
Organizer: Georg M. Bongartz

EDUCATIONAL OBJECTIVES 

Upon completion of this session, participants should be able to:

· Design appropriate scanning protocols for cardiac MR imaging;

· Describe the basic clinical indications for cardiac MRI;

· Discriminate various cardiac diseases by their typical properties in MRI;

· Identify the pitfalls and challenges of the various Cardiac MRI techniques; and

· Compare and optimally apply the pulse sequences used for cardiac perfusion, function, viability, and velocity imaging in MRI.

Moderators:  Orlando P. Simonetti and Matthias Stuber

10:30 
Acute and Chronic Ischemic Disease

Jeanette Schulz-Menger, M.D. 

10:50 
Valvular Disease

Jens Bremerich, M.D. 

11:10 
Non-Ischemic Cardiomyopathy

Victor A. Ferrari, M.D. 

11:30 
Congenital Heart Disease

Albert de Roos, M.D. 

11:50 
Cardiac Tumors

Gunnar Lund, M.D. 

12:10
Panel Discussion

CLINICAL INTENSIVE COURSE
Diffuse Liver Disease 
Room K2
10:30-12:30    Organizers: Talissa Altes, Elmar Max Merkle and Bachir Taouli

EDUCATIONAL OBJECTIVES 

Upon completion of this session, participants should be able to:

· Describe the current results of ultrasound elastography and serum markers for detection of liver fibrosis and cirrhosis ;

· Evaluate the results of MRI to diagnose and quantify liver fat and iron;

· Describe the results of MRI to detect liver fibrosis and cirrhosis; and

· Explain the performance of MRI to detect HCC.
Moderators: Bachir Taouli, M.D. and Scott B. Reeder, M.D., Ph.D.

10:30 
Non Invasive Detection of Liver Fibrosis with Transient Elastography and Serum Markers

Laurent Castéra, M.D. 

11:00 
Fat-Iron in the Liver

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

11:30 
Fibrosis-Cirrhosis

Bernard E. Van Beers, M.D., Ph.D. 

12:00 
HCC Detection

Claude B. Sirlin, M.D.

CLINICAL INTENSIVE COURSE
MRS in Clinical Practice
Room A9
10:30-12:30        Organizers: Walter Kucharczyk and Pia C. Maly Sundgren

EDUCATIONAL OBJECTIVES 

Upon completion of this session, participants should be able to:

· Explain when MRS can be useful in the work-up of brain tumors… and its pitfalls;

· Describe the role of MRS in differentiation of metabolic disorders;

· Describe the role of MRS in diagnosis and treatment of psychiatric disorders; and

· Describe the potential role of MRS to help define who is going to advance to severe dementia and who will have a “normal” aging.

Moderators:  Jeffry R. Alger and John D. Port

10:30 
MRS in Metabolic Disorders

Alberto Bizzi, M.D. 

10:55 
MRS in Brain Tumor Diagnosis

Jeffry R. Alger, Ph.D. 

11:20 
MRS in Schizophrenia and Other Psychiatric Disease

John D. Port, M.D., Ph.D. 

11:55 
MRS in Mild Cognitive Impairment

Kejal Kantarci, M.D. 

fMRI Calibration & Quantitation

Room A1
10:30-12:30

Moderators: Richard Hoge and Silvia Mangia

10:30
178.
Per-Subject and Per-Brain-Region Hyperoxic (HO) and Hypercapnic (HC) BOLD Calibration to Investigate Neurovascular Metabolism Coupling Linearity
Clarisse Ildiko Mark1, G. B. Pike1
1McConnell Brain Imaging Center, Montreal Neurological Institute, McGill University, Montreal, Quebec, Canada
Estimates of the coupling relationship (n) between changes in cerebral metabolic rate of oxygen (ΔCMRO2) and blood flow (ΔCBF) under neuronal activation, key in interpreting BOLD results, are highly sensitive to variability in individual subjects BOLD calibration (M)-values and brain regions.  We thereby sought to acquire precise calibration data under robust control of HC and HO levels, together with visual stimulation of varying frequency and voluntary motor tasks.  Based on low-variability M-values, our findings demonstrate a tightly coupled and linear flow-metabolism relationship in the visual cortex, an indication that oxygen demand from activated neurons across visual-frequencies is met by oxidative metabolism.
10:42
179.
Baseline BOLD Correlation Accounts for Inter-Subject Variability in Task-Evoked BOLD Responses
Xiao Liu1,2, Xiao-Hong Zhu1, Wei Chen1,2
1CMRR, radiology, University of Minnesota, Minneapolis, MN, United States; 2Biomedical Engineering, University of Minnesota, Minneapolis, MN, United States
To investigate whether subjects’ ongoing brain activity can affect their response to external stimulation, fMRI BOLD signals were acquired from human visual cortex under conditions with/without visual stimulation. It was found that correlation strength but not fluctuation magnitude of spontaneous (baseline) BOLD signals is positively correlated (R2 = 0.68, p-value = 2.3 × 10-4) with the amplitude of evoked BOLD responses to visual stimulus. This finding suggests that synchronization strength of ongoing brain activity may have an important effect on evoked brain activity, even at the early stage of sensory systems. Moreover, this study provides a neurophysiology basis for quantitatively understanding large inter-subject BOLD variability commonly observed in many fMRI studies.
10:54
180.
Calibration of the Amplitude of FMRI Contrast (β) Using Fractional Volume of Gray Matter: The Spatial and Inter-Subject β Calibrations
Wanyong Shin1, Hong Gu1, Qihong Zou1, Pradeep Kurup1, Yihong Yang1
1Neuroimaging Research Branch, National Institute on Drug Abuse, National Institutes of Health, Baltimore, MD, United States
The amplitude of BOLD contrast during brain activation (commonly called β) is widely used in fMRI study to monitor the neuronal activity. However, it is observed that β varies substantially over subjects, which is referred as inter-subject β variation. In this study, we propose a new calibrated fMRI method based on fractional volume of gray matter measurement using FRASIER method in which the spatial β variations and the  inter-subject β variations are calibrated, and we show that the statistical power is significantly improved after the calibration in an fMRI study with a visual task.
11:06
181.
Robustly Accounting for Vascular Reactivity Differences Across Subjects Using Breath-Hold
Kevin Murphy1, Ashley D. Harris1, Richard G. Wise1
1CUBRIC, Cardiff University Brain Research Imaging Centre, School of Psychology, Cardiff, United Kingdom
Separating BOLD vascular and metabolic responses is often achieved using hypercapnic challenges. A simple way of elevating blood CO2 concentrations to measure vascular reactivity is breath-holding. Two aspects of this vascular reactivity measure are often neglected: breath-holds are usually modelled as blocks even though CO2 accumulates over time and increases in CO2 differ between subjects, both of which must be considered when using vascular reactivity as a calibration tool. This study determines that the appropriate model for the BOLD breath-hold response is derived from end-tidal CO2 traces and that individual differences in CO2 increases must be taken into account.
11:18
182.
The Relationship Between M in “calibrated fMRI” and the Physiologic Modulators of fMRI
Hanzhang Lu1, Joanna Hutchison2, Feng Xu1, Bart Rypma2
1Advanced Imaging Research Center, University of Texas Southwestern Medical Center, Dallas, TX, United States; 2Center for BrainHealth, University of Texas at Dallas, Dallas, TX, United States
The “calibrated fMRI” technique requires a hypercapnia or hyperoxia calibration experiment in order to estimate the factor “M”. It would be desirable to be able to obtain the M value without the need of a gas challenge calibration. According to the analytical expression of M, it is a function of two baseline physiologic parameters, baseline CBF and baseline venous oxygenation, both of which have recently been shown to be significant modulators of fMRI signal. Here we studied the relationship among M, baseline CBF and baseline venous oxygenation, and assessed the possibility of estimating M from the baseline physiologic parameters.
11:30
183.
Hemodynamic Responses Following Brief Breath-Holding and Visual Stimulation Reconcile the Vascular Compliance and Sustained Oxygen Metabolism Origins for the BOLD Post-Stimulus Undershoot in Human Brain
Jun Hua1, Robert Stevens1, Alan J. Huang1, James J. Pekar1, Peter C.M. van Zijl1
1Department of Radiology, The Johns Hopkins University, Baltimore, MD, United States
BOLD studies of visual stimulation show a post-stimulus undershoot, whereas breath-hold studies don’t. BOLD/CBF/CBV/arterial-CBV dynamics following visual stimulation and breath-hold were measured to investigate which mechanism (vascular/metabolic) dominates the undershoot. After visual stimulation, arterial-CBV/CBF returned to baseline in ~8s/15s, respectively, while BOLD undershoot lasted for ~30s, during which elevated post-arterial-CBV (2.4+/-1.8%) and CMRO2 (10.6+/-7.4%) were observed. Following breath-hold, BOLD/CBF/CBV/arterial-CBV all recovered within ~20s and no BOLD undershoot, elevated post-arterial-CBV and CMRO2 were observed. These data suggest that both delayed post-arterial-CBV return and enduring oxygen consumption affect the undershoot, with contributions estimated as 20+/-16% and 79+/-19%, respectively, under our experimental conditions.
11:42
184.
BOLD Impulse Response Functions and Baseline-Dependent Response Adaptation
Basavaraju G. Sanganahalli1, Peter Herman1,2, Hal Blumenfeld3, Fahmeed Hyder4
1Diagnostic Radiology, Yale University, New Haven, CT, United States; 2Human Physiology, Semmelweis University, Budapest, Hungary; 3Neurology, Neurosurgery and Neuroscience, Yale University, New Haven, CT, United States; 4Diagnostic Radiology and Biomedical Engineering, Yale University, New Haven, CT, United States
BOLD impulse response functions (IRFs) show variability (i.e, presence/absence of a delayed undershoot) across different conditions (e.g., stimuli, regions). Could these BOLD-IRF differences be due to the system’s variable adaptive properties, which are known to differ with baseline? Extracellular data were compared with BOLD signal (11.7T) during forepaw stimulation under domitor and α-chloralose anesthesia in rats. BOLD-IRFs were nearly identical in the early phase but different in the late phase. Domitor, where responses are more adapted, featured a long time-constant undershoot. These results suggest that the late phase could potentially represent differences in adaptive properties across baseline states.
11:54
185.
ATP Production by Oxidative Metabolism and Blood Flow Augmentation by Non-Oxidative Glycolysis in Activated Human Visual Cortex
Ai-Ling Lin1, Jia-Hong Gao2, Timothy Q. Duong1, Peter T. Fox1
1Research Imaging Institute, University of Texas Health Science Center at San Antonio, San Antonio, TX, United States; 2Brain Research Imaging Center, University of Chicago, Chicago, IL, United States
The purpose of the study was to investigate the contributions of oxidative verses non-oxidative metabolism to (1) ATP (energy) production (JATP); and (2) cerebral blood flow (CBF) augmentation, during neuronal activation. Cerebral oxygen metabolic rate, blood flow and lactate concentration were determined using concurrent fMRI and 1H MRS with visual stimulations at different flickering frequencies. Our results provide additional supportive evidences that (1)the energy demand for brain activations is small and is met through oxidative metabolism; and (2) CBF can be regulated by non-oxidative glycolysis, rather than by oxygen demand.

12:06
185.5W
Modeling the Effect of Changes in Hematocrit, O2 Extraction Fraction, and Blood Volume Distribution on the BOLD Signaland Estimates of CMRO2 Change with a Calibrated BOLD Method
V. Griffeth1,2, and R. Buxton3
1Department of Bioengineering, University of California, San Diego, La Jolla, California, United States, 2Medical Scientist Training Program, University of California,San Diego, La Jolla, California, United States, 3Department of Radiology, University of California, San Diego, La Jolla, California, United States

We applied a calibrated-BOLD methodology to assess effects of caffeine consumption on coupling of CBF and cerebral metabolic rate of O2 (CMRO2responses to a visual stimulus. We found a large increase in &#916;CMRO2 after administration of caffeine, both as a fraction of the current baseline state and in a more absolute sense referred to the pre-caffeine baseline. More modest changes were found in the CBF response. The decrease of the CBF/CMRO2 coupling ratio n offsets the effects of the reduced baseline CBF due to caffeine and the larger fractional change of CBF with stimulation leaving the BOLD response unchanged.
12:18
186.
Negative Cerebral Blood Flow and BOLD Responses to Somatosensory Stimulation in Spontaneously Hypertensive Rats
Renata Ferranti Leoni1,2, Draulio Barros de Araujo2, Afonso Costa Silva3
1Cerebral Microcirculation Unit , National Institute of Neurological Diseases and Stroke - NINDS/NIH, Bethesda, MD, United States; 2Department of Physics and Mathematics, University of Sao Paulo, Ribeirao Preto, Sao Paulo, Brazil; 3Cerebral Microcirculation Unit, National Institute of Neurological Diseases and Stroke - NINDS/NIH, Bethesda, MD, United States
The presence of sustained negative fMRI response to focal brain stimulation can be explained either by decreased local neuronal activity (neuronal surround inhibition) or by decreased cerebrovascular reserve (vascular steal effect). Here we measured the CBF and BOLD responses to somatosensory stimulation in spontaneously hypertensive rats (SHR) and normotensive controls, to test the origin of negative fMRI responses. 20/30 SHR, but only 3/25 normotensive rats, presented robust negative CBF and BOLD responses. We conclude that the negative fMRI responses were largely related to a vascular steal effect and not due to neuronal surround inhibition.
Diffusion: Pulse Sequences

Victoria Hall
10:30-12:30

Moderators: Roland Bammer and Jenifer A. McNab

10:30

Debate:  Journeys into Space:  k or q

Delving Deeper into q (Space)
Derek K. Jones 

Reaching into Outer (k) Space
Michael Moseley

10:42
187.
Improving SNR Per Unit Time in Diffusion Imaging Using a Blipped-CAIPIRINHA Simultaneous Multi-Slice EPI Acquisition
Kawin Setsompop1,2, J Cohen-Adad1,2, J A. McNab1,2, B A. Gagoski3, V J. Wedeen1,2, L L. Wald1,2
1Radiology, A. A. Martinos Center for Biomedical Imaging, Massachusetts General Hospital, Charlestown, MA, United States; 2Harvard Medical School, Boston, MA, United States; 3EECS, Massachusetts Institute of Technology, Cambridge, MA, United States
The acquisition of simultaneous slices using EPI has the potential to increase the number of diffusion directions obtained per unit time, thus allowing more diffusion encoding in HARDI and DSI acquisitions in a clinically relevant scan time. In this work, we apply simultaneous multi-slice method using a novel blipped-CAIPIRINHA technique to lower the g-factor penalty of parallel imaging. We validate the method using g-factor maps and bedpostx with HARDI acquisitions in the brain. We show that with this technique a 10 minutes, 64-direction HARDI acquisition can be acquired in ~3 minutes at no appreciable loss in SNR or diffusion information.
10:54
188.
Diffusion Weighted Image Domain Propeller EPI (DW IProp EPI)
Stefan Skare1,2, Samantha J. Holdsworth1, Roland Bammer1
1Radiology, Stanford University, Stanford, CA, United States; 2MR-Center, Clinical Neuroscience, Karolinska Institute, Stockholm, Sweden
A new pulse sequence for diffusion imaging is presented, called image domain Propeller EPI (iProp-EPI). Here, propeller blades are acquired in the image domain ,distinct from other propeller-driven pulse sequences, such as PROPELLER and SAP-EPI, where blades are defined in k-space. iProp-EPI has significantly reduced distortions compared with EPI; is immune to spatially-varying non-linear phase changes; can correct for motion; and may be useful for multi-channel coils since the overlap between the blades results in a higher SNR in the image center where its most needed
11:06
189.
Hadamard Slice-Encoding for Reduced-FOV Single-Shot Diffusion-Weighted EPI
Emine Ulku Saritas1, Daeho Lee1, Ajit Shankaranarayanan2, Dwight G. Nishimura1
1Department of Electrical Engineering, Stanford University, Stanford, CA, United States; 2Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States
High in-plane resolution and the ability to acquire a large number of slices are essential for diffusion-weighted imaging (DWI) of small structures, such as the spinal cord. Recently, a reduced-FOV method that uses 2D echo-planar RF excitation pulses to achieve high in-plane resolution was proposed. In this work, we present a Hadamard slice-encoding scheme to double the number of slices without any SNR or time penalty, with significant improvements to increase the SNR efficiency and reduce the inter-slice crosstalk. We validate our results with in vivo high-resolution axial DWI of the spinal cord.
11:18
190.
Concurrent Higher-Order Field Monitoring Eliminates Thermal Drifts in Parallel DWI
Bertram Jakob Wilm1, Christoph Barmet1, Carolin Reischauer1, Klaas Paul Pruessmann1
1Institute for Biomedical Engineering, University and ETH Zurich, Zurich, Switzerland
Concurrent higher-order field monitoring is introduced to diffusion weighted imaging, which was enabled by using 19F NMR for a 3rd order dynamic field camera. Concurrent field monitoring captures the full field dynamics during each diffusion weighted acquisition simultaneously with the imaging coils’ data. Integrating this field information into image reconstruction eliminates the effects of thermal drifts along with those induced by eddy currents and other gradient imperfections. To benefit from a shortened TE and reduced susceptibility artifacts, higher-order reconstruction was extended to encompass parallel imaging by incorporating coil sensitivities in the encoding matrix.
11:30
191.
Novel Strategy for Accelerated Diffusion Imaging
Stephan E. Maier1, Bruno Madore2
1Radiology Department, Brigham and Women's Hospital, Harvard Medical School, Boston, MA, United States; 2Radiology Department, Brigham and Women's Hospital, Harvard Medical School , Boston, MA, United States
A method is presented here to exploit inherent redundancies in multi-b multi-direction datasets, for accelerated diffusion imaging. The approach is clearly not meant as an alternative to established acceleration methods such as parallel imaging and partial-Fourier imaging, but rather as a complement to these methods for additional imaging speed. We show how Fourier analysis along the b-factor and encoding direction parameter axes provides new insights into more efficient sampling of diffusion data with virtually no loss of information.
11:42
192.
Comparison Between Readout-Segmented (RS)-EPI and an Improved Distortion Correction Method for Short-Axis Propeller (SAP)-EPI
Stefan Skare1, Samantha J. Holdsworth1, Kristen Yeom1, Patrick David Barnes1, Roland Bammer1
1Radiology, Stanford University, Palo Alto, CA, United States
Short-Axis readout Propeller EPI (SAP-EPI) and Readout-Segmented EPI (RS-EPI) have been proposed for use in high resolution diffusion-weighted (DW) imaging. SAP-EPI and RS-EPI share common characteristics, in that k-space is traversed by several EPI ‘segments’ in order to reduce the distortion and blurring that typically hampers EPI images. Previous work comparing RS-EPI and SAP-EPI concluded that SAP-EPI suffers from more blurring compared with RS-EPI despite attempts to correct for distortion. With an improved distortion correction method, we demonstrate that SAP-EPI results in similar image resolution to RS-EPI for a given SNR normalized for scan time/slice.
11:54
193.
First Experimental Observation of Both Microscopic Anisotropy (UA) and Compartment Shape Anisotropy (CSA) in Randomly Oriented Biological Cells Using Double-PFG NMR
Noam Shemesh1, Evren Özarslan2, Peter J. Basser2, Yoram Cohen1
1School of Chemistry, Tel Aviv University, Tel Aviv, Israel; 2Section on Tissue Biophysics and Biomimetics, NICHD, National Institutes of Health, Bethesda, MD, United States
Randomly oriented compartments pose an inherent limitation for single-pulsed-field-gradient (s-PFG) methodologies such as DTI and q-space, and microstructural information (such as compartment shape and size) is lost. In this study, we demonstrate that the double-PFG (d-PFG) methodology can overcome the inherent limitations of s-PFG and extract accurate compartmental dimensions in fixed yeast. The size extracted from the fit is in excellent agreement with the size obtained from light microscopy. Moreover, we show that using different mixing times, the d-PFG experiment differentiates between spherical yeast and eccentric cyanobacteria. Our findings may be important in characterizing grey matter and other CNS tissues.
12:06
194.
In Vivo Pore Size Estimation in White Matter with Double Wave Vector Diffusion Weighting
Martin A. Koch1, Jürgen Finsterbusch1
1Systems Neuroscience, University Medical Center Hamburg-Eppendorf, Hamburg, Germany
Diffusion weighting with two gradient pulse pairs of independent direction (double wave vector diffusion weighting) can provide tissue structure information which is not easily accessible otherwise, such as cell size or shape. For free diffusion, it is irrelevant whether the diffusion gradients in the two weightings are parallel or antiparallel with respect to each other. In restricted diffusion, differences between these situations occur at short mixing times. Here, a DWV sequence with short mixing time is used to estimate the pore size in the human corticospinal tracts in vivo, and analytical expressions for cylindrical pores are used for data analysis.
12:18
195.
Optimal Diffusion-Gradient Waveforms for Measuring Axon Diameter
Ivana Drobnjak1, Bernard Siow2, Daniel C. Alexander1
1Center for Medical Image Computing, Department of Computer Science, University College London, London, United Kingdom; 2Center for Advanced Biomedical Imaging, University College London, London, United Kingdom
Measuring microstructure parameters of brain tissue in vivo is a challenge in diffusion MRI. Non-standard diffusion-gradient pulses may provide more sensitivity to microstructure features. Here, we optimize the shape of the diffusion-gradient waveform, constrained only by hardware limits and fixed orientation, to give the best estimate of axon radius based on a simple model of the diffusion within white matter. Our results suggest that square-wave oscillating gradients maximize sensitivity to pore size over the set of PGSE sequences. They also show that the frequency of the waves increases as the radius size decreases.
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196.
Hyperpolarized 129Xe MR Imaging of Alveolar-Capillary Gas Transfer in Human Volunteers
Zackary I. Cleveland1,2, Gary P. Cofer1,2, Gregory Metz3, Denise Beaver3, John Nouls1,2, Sivaram Kaushik1,2, Monica Kraft3, Jan Wolber4, Kevin T. Kelly5, H Page McAdams2, Bastiaan Driehuys1,2
1Center for In Vivo Microscopy, Duke University Medical Center, Durham, NC, United States; 2Radiology, Duke University Medical Center, Durham, NC, United States; 3Pulmonary and Critical Care Medicine, Duke University Medical Center, Durham, NC, United States; 4GE Healthcare, Amersham, United Kingdom; 5Radiation Oncology, Duke University Medical Center, Durham, NC, United States
We demonstrate single breath-hold, 3D MRI of hyperpolarized 129Xe dissolved in the pulmonary tissues of humans. Dissolved 129Xe produces acceptable image quality because magnetization is efficiently replenished by diffusion from the airspaces. While ventilation images (3.0(3.0&(15 mm3 resolution) of healthy volunteers were generally homogeneous, dissolved 129Xe images (12.5(12.5(15 mm3) displayed higher signal intensities in the gravitationally dependent portions slices. Dissolved 129Xe images of COPD patients were also heterogeneous but displayed different, less directional, patterns. These results suggest that dissolved 129Xe MRI is sensitive to the gravity-dependent distribution of pulmonary perfusion and possibly disease related redistributions of pulmonary capillary blood volume.
10:42
197.
Simultaneous Imaging of Ventilation Distribution and Gas Exchange in the Human Lung Using Hyperpolarized Xe129 MRI
John P. Mugler, III1, Talissa A. Altes1, Iulian C. Ruset2,3, Isabel M. Dregely2, Jaime F. Mata1, G Wilson Miller1, Stephen Ketel3, Jeffrey Ketel3, F William Hersman2,3, Kai Ruppert1
1Radiology, University of Virginia, Charlottesville, VA, United States; 2Physics, University of New Hampshire, Durham, NH, United States; 3Xemed, LLC, Durham, NH, United States
This work demonstrates the feasibility of using MRI of hyperpolarized Xe129 to acquire images in a single, short breath-hold period that simultaneously depict ventilation distribution and gas exchange in the human lung with matched spatial resolution.  The method presents new opportunities for quantifying relationships among gas delivery, exchange and transport, and shows significant potential to provide new insights into lung disease.
10:54
198.
Mapping of 3He Apparent Diffusion Coefficient Anisotropy at Sub-Millisecond Diffusion Times in Sham-Instilled and Elastase-Instilled Rat Lungs
Xiaojun Xu1,2, Juan Parra-Robles3, Alexei Ouriadov1, Giles E. Santyr1,4
1Imaging Laboratories, Robarts Research Institute, London, Ontario, Canada; 2Department of Physics, University of Western Ontario, London, Ontario, Canada; 3University of Sheffield, Sheffield, United Kingdom; 4Department of Medical Biophysics, University of Western Ontario, London, Ontario, Canada
3He diffusion in the lungs is restricted by airway and alveoli walls and therefore is highly dependent on lung microstructure. 3He ADC has been shown to be sensitive to changes in terminal airway anatomy, specifically alveolar damage due to emphysema in both humans and animal models.  At the terminal airway, 3He diffusion has been demonstrated to be anisotropic, described by longitudinal diffusion coefficient (DL) and transverse diffusion coefficient (DT). The purpose of this work was to measure and compare DL and DT maps in sham-instilled and elastase-instilled Wistar rats at two sub-millisecond (360 μs and 800 μs ).
11:06
199.
Evaluation of Emphysema Progression in Chronic Obstructive Pulmonary Disease (Copd); 3He 3D Adc Measurements Compared with Ct and Lung Function Test, Preliminary Results.
Frederik Hengstenberg1,2, Torsten Dorniok1, Sergei Karpuk3, Jørgen Vestbo2, Rahim Rizi4, Per Åkeson1, Peter Magnusson1, Lise Vejby Søgaard1
1Danish Research Centre for Magnetic Resonance, Copenhagen University Hospital Hvidovre, Hvidovre, Denmark; 2Department of Cardiology and Respiratory Medicine, Copenhagen University Hospital Hvidovre, Hvidovre, Denmark; 3Institute of Physics, University of Mainz, Mainz, Germany; 4Department of Radiology, University of Pennsylvania, PA, United States
There is a need for developing a more sensitive biomarker for monitoring progression of pulmonary emphysema in COPD.  In this study with 20 COPD patients and 5 healthy control subjects the use of the 3He apparent diffusion coefficient (ADC) in assessing progression was investigated in a one year longitudinal study comparing ADC measurements, CT densitometry and lung function tests. In a subgroup of emphysema patients a significant increase of ADC was detected, reflecting disease progression.  

11:18
200.
Functional Lung Imaging of Childhood Asthma Using Radial MRI with Hyperpolarized Noble Gas
Sean Fain1, Rafael O'Halloran2, Eric Peterson3, James Holmes4
1Medical Physics, University of Wisconsin - Madison, Madison, WI, United States; 2Radiology, Stanford University, Stanford, CA, United States; 3Biomedical Engineering, University of Wisconsin - Madison, Madison, WI, United States; 4Applied Science Lab, GE Healthcare, Madison, WI, United States
Assessment of lung function in pediatrics poses significant challenges due to variable ability to cooperate with respiratory maneuvers.  Radial dynamic 3D imaging using multi-echo VIPR (ME-VIPR) acquisition with HP He-3 and I-HYPR reconstruction is used in a protocol designed to minimize breath-hold time for whole lung coverage with good isotropic resolution, and sufficient temporal resolution to adapt to the subject's ability to perform respiratory maneuvers. Diffusion-weighted MRI with HP He-3 MRI also provides a means to assess microstructure of the lung parenchyma without ionizing radiation. Preliminary results in 40 pediatric subjects at-risk for asthma are presented.
11:30
201.
Simultaneous Acquisition of 3He Ventilation Images, ADC, T2* and B1 Maps in a Single Scan with Compressed Sensing
Salma Ajraoui1, Juan Parra-Robles1, Helen Marshall1, Martin H. Deppe1, Steve R. Parnell1, Jim M. Wild1
1University of Sheffield, Sheffield, United Kingdom
A novel interleaved sequence is presented in this work that allows acquisition of 3He ventilation, ADC, T2* and B1 maps simultaneously in-vivo. B1 maps were used to corrected the ventilation image for the artifacts due to the B1 inhomogeneities, while Compressed Sensing scheme was used to accelerate the temporal resolution. The sequence was tested in three healthy volunteers and the values of parameters obtained are in accordance with previously published results.
11:42
202.
Measurement of Gas Flow and Oxygenation in Small Animal Lungs Using Hyperpolarized Gas
Stephen J. Kadlecek1, Puttisarn Mongkolwisetwara1, Kiarash Emami1, Masaru Ishii2, Jianliang Zhu3, Elaine Chia1, John M. Woodburn1, Rahim R. Rizi1
1Department of Radiology, University of Pennsylvania, Philadelphia, PA, United States; 2Department of Otolaryngology, Johns Hopkins University, Baltimore, MD, United States; 3Department of Surgery, University of Pennsylvania, Philadelphia, PA, United States
Measurement of pulmonary oxygen concentration in small animals using hyperpolarized gas is shown to be complicated by gas redistribution during the short breath-hold.  This additional complexity can be incorporated into a model which yields information about airway obstruction and is potentially itself of diagnostic value.
11:54
203.
Lung MR Imaging with Ultra-Short TE at 3.0T System: Capability for Pulmonary Functional Loss Due to COPD
Yoshiharu Ohno1, Hisanobu Koyama1, Keiko Matsumoto1, Yumiko Onishi1, Daisuke Takenaka1, Munebu Nogami1, Nobukazu Aoyama2, Hideaki Kawamitsu2, Makoto Obara3, Marc van Cauteren3, Masaya Takahashi4, Kazuro Sugimura1
1Radiology, Kobe University Graduate School of Medicine, Kobe, Hyogo, Japan; 2Radiology, Kobe University Hospital, Kobe, Hyogo, Japan; 3Philips Healthcare, Tokyo, Japan; 4Radiology, The University of Texas Southwestern Medical Center, Dallas, TX, United States
Regional T2* measurement can be easier performed by using 3.0 T system than 1.5 T system in routine clinical practice.  We hypothesized that direct T2* measurement in the lung has potential to play a new method for pulmonary functional loss assessment at 3.0 T system.  The purpose of this study was to determine the capability of Lung MR imaging with ultra-short TE (uTE MRI) at 3T MR system for measurement of regional T2* in the lung and pulmonary functional assessment in normal and COPD subjects.
12:06
204.
Lung Imaging in the Mouse with SWIFT
Curtis Andrew Corum1,2, Djaudat Idiyatullin1, Steen Moeller1, Ryan Chamberlain1, Deepali Sachdev2,3, Michael Garwood1,2
1Center for Magnetic Resonance Research, Dept. of Radiology, Medical School, University of Minnesota, Minneapolis, MN, United States; 2Masonic Cancer Center, Medical School, University of Minnesota, Minneapolis, MN, United States; 3Department of Medicine, Medical School, University of Minnesota, Minneapolis, MN, United States
Lung and especially lung parenchyma are especially difficult to image with MRI.  T2* times are in the sub-millisecond range and may require specialized hardware and methods to for optimum visualization or quantitative information.  Many lung pathologies such as inflamation (asthma), primary and metastatic neoplasms (cancer) would benefit from more robust and higher SNR methodologies.  SWIFT is a recently developed 3D radial imaging sequence, sensitive to ultra-short T2 and T2* signals.  We demonstrate for the first time, free breathing prospectively gated 1H SWIFT images of the mouse lung.  Lung parenchyma has significant signal and information content while bronchi appear dark.

12:18
205.
Dynamic Oxygen-Enhanced MRI in Patients with Pulmonary Arterial Hypertension
Olaf Dietrich1, Daniel Maxien, Sven Thieme, Maximilian F. Reiser1, Konstantin Nikolaou
1Josef Lissner Laboratory for Biomedical Imaging, Department of Clinical Radiology, LMU Ludwig Maximilian University of Munich, Munich, Germany
Dynamic oxygen-enhanced MRI (O2-MRI) of the lung was applied in 11 healthy volunteers and in 20 patients with pulmonary arterial hypertension (PAH). Data was evaluated pixelwise by fitting a piecewise exponential model function with 4 parameters (relative enhancement, signal delay, wash-in/out times) to the signal time course. The individual parameter distributions were compared between volunteers and patients. The median values of the determined parameters were similar in both groups, but the ranges (16th to 84th percentile) of relative signal enhancement, signal delay and wash-out time constant were significantly increased in PAH patients.
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206.
A Multimodality Investigation of the Dynamics, Trafficking and Properties of Iron Oxide Core High-Density Lipoprotein in Experimental Atherosclerosis
Torjus Skajaa1,2, David Peter Cormode1, Peter Jarzyna1, Courtney Blachford3, Amanda Delshad1, Edward A. Fisher3, Ronald E. Gordon4, Zahi A. Fayad1, Willem J.M Mulder1
1Translational and Molecular Imaging Institute, Mount Sinai School of Medicine, New York, NY, United States; 2Dept. of Cardiology, Clinical Institute, Aarhus University Hospital (Skejby), Aarhus, Denmark; 3School of Medicine, New York University, New York, NY, United States; 4Department of Pathology, Mount Sinai School of Medicine, New York, NY, United States
FeO-HDL is a lipoprotein derived nanoparticle platform detectable by MRI, optical imaging and TEM. In the current study FeO-HDL was synthesized, applied to various cell lines in vitro and to apoE-KO and wild type mice in vivo. Characterization of FeO-HDL revealed close resemblance to native HDL. In vitro experiments confirmed the aforementioned and showed excellent biocompatibility. Upon intravenous administration in vivo MRI experiments on apoE-KO mice revealed their uptake in the lesioned vessel wall, which was confirmed histologically. Lipid exchange measurements showed lipid transfer from FeO-HDL to native lipoproteins. Conclusively we have shown that FeO-HDl closely resembles native HDL.
10:42
207.
The Effects of Iron Oxide Labelling on the in Vitro Chondrogenic Potential of Three Human Cell Types
Sushmita Saha1, Steven Frederick Tanner2, Jennifer Kirkham1, David Wood1, Stephen Curran3, Xuebin B. Yang1
1Department of Oral Biology, University of Leeds, Leeds, W-Yorkshire, United Kingdom; 2Division of Medical Physics, University of Leeds, Leeds, W-Yorkshire, United Kingdom; 3Smith and Nephew Research Centre, York, United Kingdom
MRI has been used to monitor the distribution of labelled cells in studies related to cell therapy in regenerative medicine.  There has been debate on the effects of the Super-Paramagnetic Iron Oxide (SPIO) label on cellular differentiation along the chondrogenic lineage. Whilst previous studies have employed tissue staining to infer cartilage formation; here we use the quantitative reverse transcription polymerase chain reaction technique to assess the effects of the SPIO label on chondrogenic gene expression. The study has shown that inhibition of gene expression resulting from SPIO labelling is dependent on the target cell used.
10:54
208.
Non-Invasive Monitoring of Human Dendritic Cell Migration in the CB17 Scid Mouse by Cellular MRI
Gregory A. Dekaban1, Xizhong Zhang2, Vasiliki Economopoulos3, Jennifer Noad3, Roja Rohani3, Adele Wang4, Megan Levings4, Ronan Foley5, Paula Foster3
1BioTherapeutics Research Laboratory, Robarts Research Institute, London , Ontario, Canada; 2BioTherapeutics Research Laboratory, Robarts Research Institute, London, Ontario, Canada; 3Imaging Research Laboratories, Robarts Research Institute; 4Department of Surgery, University of British Columbia; 5Department of Pathology and Molecular Medicine, McMaster University
The successful migration of adequate numbers of in vitro-generated human dendritic cells (DC) from the site of injection to a draining lymph node is a necessary and crucial step in order for a DC-based vaccine to be a successful immunotherapy for cancer and infectious disease.  Currently, less than 5% of injected DC migrate to a draining lymph node. How well a preparation of DC migrates is best assessed by conducting migration assays in vivo.  Here we demonstrated that migration of human DC labeled with superparamagnetic iron oxide nanoparticles can be tracked to  lymph nodes of CB17 scid mice.
11:06
209.
Comparison of Rate of Islet Loss in Syngeneic, Allogeneic and Xenogeneic Grafts in Rat Using Quantification of Iron Oxide Labeled Islet Cells by 3D Radial UTE MRI.
Lindsey Alexandra Crowe1, Frederic Ris2, Sonia Nielles-Vallespin3, Peter Speier3, Michel Kocher4, Solange Masson2, Christian Toso2, Domenico Bosco2, Thierry Berney2, Jean-Paul Vallée1
1Department of Radiology, Geneva University Hospital, University of Geneva, Faculty of Medicine, Geneva, Switzerland; 2Cell Isolation and Transplant Center, Department of Surgery, Geneva University Hospital, Geneva, Switzerland; 3Siemens AG Medical Solutions, Erlangen, Germany; 4Biomedical Imaging Group, School of Engineering, Ecole Polytechnique Fédérale de Lausanne, Lausanne, Vaud, Switzerland
In-vivo 3D difference ultra-short echo time (dUTE) imaging gives quantitative positive contrast images for serial examination by automatic segmentation of iron oxide labeled islet cell clusters transplanted into the liver. Coverage of the whole liver in the absence of cardiac and respiratory motion artifact, and isotropic resolution is obtained with uniform background suppression. Three types of grafts: syngeneic, allogeneic and xenogeneic, were studied over time in rat, with success of islet graft, effect of magnetofection and rate of islet loss measurably different.  The method shows promise for robust long term tracking of cell rejection in patients. 

11:18
210.
Long-Term MR Imaging of Immunocompetent and Immunodeficient Mice Reveals Distinct Differences in Contrast Clearance in the Brain
Stacey Marie Cromer Berman1,2, Assaf A. Gilad1,2, Jeff W. M. Bulte1,2, Piotr Walczak1,2
1Russell H. Morgan Dept. of Radiology and Radiological Science, Division of MR Research, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; 2Cellular Imaging Section, Vascular Biology Program, The Johns Hopkins University School of Medicine, Baltimore, MD, United States
One important obstacle for correct interpretation of long-term MRI cell tracking is the possibility of persisting hypointense signal even after death of transplanted cells. In order to evaluate this challenge, SPIO-labeled neural stem cells were allografted into the brains of immunocompetent Balb/C mice, inducing cell rejection (dead cells) and immunodeficient Rag2 mice, with no cell rejection (live cells). The transplanted cells were monitored in vivo by MRI for 93 days. Unexpectedly, the MR hypointensities cleared more rapidly in non-rejecting Rag2 mice than in rejecting Balb/C mice, indicating that cell proliferation and migration may dominate clearance of MR signal.
11:30
211.
MRI Tracking of Endogenous Neural Precursors Odor Induced Accumulation in the Mitral Cell Layer of the Rodent Olfactory Bulb
James P. Sumner1, Der-Yow Chen1, Stephen Dodd1, Elizabeth Wayne1,2, Yun Chen1,3, Dragan Maric1, Alan P. Koretsky1
1National Institutes of Health, Bethesda, MD, United States; 2University of Pennsylvania, United States; 3National Institute of Standards and Technology, Boulder, CO, United States
In the adult mammals, neural progenitor cells (NPCs) migrate to the olfactory bulb and differentiate into neurons.  These cells are believed to be involved in processing olfactory signals.  Here we demonstrate that high resolution MRI can be utilized to evaluate the affects of odor enrichment on new neurons in the olfactory bulb with anatomical layer specificity.  We found that amyl acetate enrichment resulted in the accumulation of NPCs in the mitral cell layer.  This in vivo method illustrates the advantages of using high resolution anatomical imaging in combination with cell tracking.
11:42
212.
Using 19F MR to Monitor Delivery and Engraftment of Therapeutic Stem Cells in Vivo: Accuracy Evaluation
Yibin Xie1, Steven M. Shea2, Yingli Fu3, Wesley D. Gilson2, Tina Ehtiati2, Ronald Ouwerkerk4, Dorota Kedziorek3, Meiyappan Solaiyappan3, Gary Huang3, Steffi Valdeig3, Frank Wacker3, Dara L. Kraitchman3
1Department of Biomedical Engineering, Johns Hopkins University, Baltimore, MD, United States; 2Center for Applied Medical Imaging, Siemens Research Corporate, Inc., Baltimore, MD, United States; 3Russell H. Morgan Department of Radiology and Radiological Science, Johns Hopkins University, Baltimore, MD, United States; 4National Institutes of Health, Bethesda, MD, United States
The delivery and engraftment of therapeutic stem cells can be monitored by both 19F MRI and c-arm CT using alginate-poly-L-lysine-alginate microcapsules loaded with perfluorooctylbromide (APA-PFOB). MR tracking is advantageous for high sensitivity and absence of ionizing radiation. However it suffers from lower resolution. This study evaluates accuracy of tracking encapsulated mesenchymal stem cells using 19F MRI relative to c-arm CT. Results show a high identification and agreement in the spatial locations and volumes of the injection sites between MRI and CT demonstrating that MRI provides an accurate alternative to CT for tracking of encapsulated stem cells in vivo.
11:54
213.
Surprising Results in the Use of MPIOs to Label Bone-Marrow Resident Monocytes for Immune Cell Tracking by MRI
Bradley Hann1,2, Kevin S. Tang3, Kevin M. Bennett2, Erik M. Shapiro, 3,4
1Biological Health System Engineering, Arizona State College, Tempe, AZ, United States; 2School of Biological and Health Systems Engineering, Arizona State University, Tempe, AZ, United States; 3Department of Biomedical Engineering, Yale University, New Haven, CT, United States; 4Department of Diagnostic Radiology, Yale University School of Medicine, New Haven, CT, United States
The accumulation and presence of MPIOs in bone marrow was studied over seven days. High-resolution, serial in-vivo MRI was performed on mice injected with various quantities of MPIOs. MRI signal changes were monitored in bone marrow and muscle to study MPIO trafficking. In vivo labeling efficiency of bone marrow-resident monocytes was then quantified using flow cytometry. Unexpected results were obtained. It was found that MPIOs did not label monocytes in marrow. An alternative explanation for the success of MPIOs in immune cell trafficking is presented, centered around re-entrance of MPIOs into the circulation long after initial clearance from the vasculature.
12:06
214.
MRI Visualization of Anatomical Connections in Vivo Using a Gadolinium Chelated Neural Tracer
Carolyn W. H. Wu1,2, Ning Liu3, Der-Yow Chen2, Vasalatiy Olga4, Alan P. Koretsky2, Gary L. Griffiths4, Roger B. Tootell3,5, Leslie G. Ungerleider3
1NeuroSpin, CEA de Saclay, Gif sur Yvette, Ile-de-France, France; 2NINDS, NIH, Bethesda, MD, United States; 3NIMH, NIH, Bethesda, MD, United States; 4IPDC/NHLBI, NIH, Rockville, MD, United States; 5MGH, Harvard University, Charlestown, MA, United States
A shortcoming of conventional neuroanaomy approaches to study neuronal circuitry is that it requires visualizing transported tracer in the post-mortem tissue. The goal of the study is to expand the MRI contrast media available for in vivo target-specific, mono-synaptic, neuronal tract tracing, by testing a new compound that conjugates conventional neuro-anatomical tracer CTB with GdDOTA. We show that CTBGdDOTA is a MRI neural tracer that allows in vivo visualization of mono-synaptically connected brain circuits, that is target-specific, bi-directional, very reproducible, and stable over a relatively long period of time. This agent opens the possibility for repetitive, chronic, and longitudinal studies.
12:18
215.
In Vivo Monitoring of Bacterial Infections Using High-Field MR Microscopy
Volker Sturm1, Tobias Hertlein2, Thomas Basse-Lüsebrink1, Daniel Haddad3, Knut Ohlsen2, Peter Jakob1,3
1Experimental Physics 5, University of Würzburg, Würzburg, Germany; 2Institute for Molecular Infection Biology, University of Würzburg, Würzburg, Germany; 3Research Center for Magnetic Resonance Bavaria e.V., Würzburg, Germany
In vivo monitoring of bacterial infection allows effective testing of potential new drugs and active compounds. Therefore we investigate native (T2) and marker (19F) based MRI methods for those requirements. Here the T2 maps have been proved to be able to visualize the inflammation formation in a mouse muscle abscess model at even early stages (day 2), while the 19F- marker accumulate in the area of infection. The latter has the potential to deliver new insights into the process of host-pathogen interaction, even though the exact mode of accumulation had to be investigated further.
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Concurrent Higher-Order Field Monitoring for Routine Head MRI: An Integrated Heteronuclear Setup
Christoph Barmet1, Bertram Jakob Wilm1, Matteo Pavan1, Georgios Katsikatsos1, Jochen Keupp2, Giel Mens3, Klaas Paul Pruessmann1
1Institute for Biomedical Engineering, ETH and University, Zurich, Switzerland; 2Philips Research Europe, Hamburg, Germany; 3Philips Healthcare, Best, Netherlands
A higher-order concurrent field monitoring setup is introduced for routine head MRI. It enables the tracking of dynamic field evolution up to 3rd order concurrently with data acquisition. This is particularly important for non-reproducible field contributions, e.g. due to magnet heating, breathing or external fields. The field information allows for the correction of image artifacts at the reconstruction stage.

A heteronuclear approach – monitoring is performed on the 19F nucleus – guarantees perfect separation of monitoring and imaging experiment. As a result, scan protocols and procedures can remain unchanged, which greatly simplifies translation into clinical practice.
10:42
217.
Coherent Excitation Scheme to Operate Pulsed NMR Probes for Real-Time Magnetic Field Monitoring
Pekka Sipilä1,2, Gerhard Wachutka2, Florian Wiesinger1
1GE Global Research, Munich, Bavaria, Germany; 2Institute for Physics of Electrotechnology, Munich University of Technology, Munich, Bavaria, Germany
Description of an apparatus for improving image quality during MRI-scan by measuring the magnetic fields with pulsed NMR probes. Closely interleaved excitation pulses, of which phase is in coherence with the precessing spins, offer high SNR also during short TR and high-resolution imaging. This offers more general functionality with respect to MR imaging parameters, and has not been achievable with previous magnetic field monitoring NMR probe designs. The applicability of the developed feedback based coherent excitation scheme to operate NMR probes for monitoring k-space trajectories is shown with a spiral acquisition scheme.
10:54
218.
Fast MPI Demonstrator with Enlarged Field of View
Bernhard Gleich1, Jürgen Weizenecker2, Holger Timminger1, Claas Bontus1, Ingo Schmale1, Jürgen Rahmer1, Joachim Schmidt1, Jürgen Kanzenbach1, Jörn Borgert1
1Philips Technologie GmbH, Forschungslaboratorien, Hamburg, Germany; 2Fakultät für Elektro- und Informationstechnik, University of Applied Sciences, Karlsruhe, Germany
Magnetic particle imaging (MPI) is a new tomographic imaging modality that directly and quantitatively images iron oxide nanoparticle concentration without anatomical background signal. It combines high sensitivity with the ability of fast volumetric imaging. Current demonstrators either provide fast imaging or a large field of view. Here, a solution is proposed, that allows for both, fast imaging with large FOVs.
11:06
219.
Development of a Simultaneous PET-MRI Breast Imaging System
Bosky Ravindranath1, Sachin S. Junnarkar2, David Bennett3, Xiaole Hong3, Ken Cheng3, Sean Stoll2, Martin L. Purschke2, Sri Harsha Maramraju1, Dardo Tomasi2, Sudeepti Southekal1, Paul Vaska2, Craig Woody2, David J. Schlyer2
1Biomedical Engineering, Stony Brook University, Brookhaven, NY, United States; 2Brookhaven National Laboratory, Upton, NY, United States; 3Aurora Imaging Technology Inc., North Andover, MA, United States
At Brookhaven National Laboratory, we are developing a MRI compatible dedicated breast PET scanner that will enable simultaneous PET-MRI imaging of the breast. We have developed and tested a prototype version of the PET system that has an average resolution less than 2 mm FWHM. Good quality MRI images were obtained with the PET system operating unshielded inside the field of view of a 1.5 T dedicated breast MRI. Our next goal is to acquire simultaneous PET-MRI images using the prototype PET and dedicated breast MRI system.
11:18
220.
In Vivo Simultaneous MR/PET Images of the Rat Brain and Mouse Heart at 9.4 Tesla
Sri-Harsha Maramraju1,2, S.-David Smith2, Martin Purschke2, Sean Stoll2, Bosky Ravindranath1, Sergio Rescia2, Sachin Junnarkar2, Sudeepti Southekal1, Paul Vaska2, Craig Woody2, David Schlyer2
1Biomedical engineering, Stony Brook University, Stony Brook, NY, United States; 2Brookhaven National Laboratory, Upton, NY, United States
We have developed a MRI compatible PET tomograph for use inside a 9.4 T microMRI scanner. This synergistic integration resulted in simultaneous acquisition of MR and PET imaging of rodents with minimal mutual interference between the two systems. New MRI coils have been built that fit inside the PET detector and obtain high quality MR images. Simultaneous MR and PET images of a rat striata phantom, rat brain and gated mouse cardiac images have been acquired, providing the flexibility to perform both rat brain and mouse cardiac studies using the same PET detector inside MRI.

11:30
221.
A Single-Axis Composite Shim Coil Insert for Spectroscopy in the Medial Temporal Lobe of the Human Brain
Parisa Hudson1, Chad T. Harris1, William B. Handler1, Timothy J. Scholl1, Blaine A. Chronik1
1Department of Physics and Astronomy, The University of Western Ontario, London, Ontario, Canada
High field magnetic resonance imaging (MRI) and spectroscopy (MRS) of the human brain suffer from large field inhomogeniety, caused by the presence of air inside the brain, due to the susceptibility differences between air and tissue. To correct for the large inhomogeneities that are consistent between subjects, we present a new approach that utilizes very efficient, short, single-axis composite shim coils used together with existing system shims.  These coils require less power, occupy less space, and perform better than a set of general purpose, high order shims.
11:42
222.
Zero- To Third-Order Dynamic Shim Updating  of the Human Brain at 7 Tesla
Christoph Juchem1, Terrence W. Nixon1, Piotr Diduch2, Scott McIntyre1, Douglas L. Rothman1, Piotr Starewicz2, Robin A. de Graaf1
1MR Research Center, Yale University, New Haven, CT, United States; 2Resonance Research Inc., Billerica, MA, United States
The first realization of full zero- to third-order DSU with full preemphasis and B0 compensation is presented which allowed high quality shimming of the human brain at 7 Tesla. The achievable magnetic field homogeneity could be largely improved not only in comparison to global (i.e. static) zero- to third-order shimming, but also when compared to state-of-the-art zero- to second-order DSU.
11:54
223.
Motor Design for an MR-Compatible Rotating Anode X-Ray Tube
Prasheel Lillaney1, Robert Bennett1, Rebecca Fahrig1
1Radiology, Stanford Univeristy, Stanford, CA, United States
This work discusses the development of an alternate motor design for rotating anode x-ray tubes to be used in hybrid x-ray/MR image guidance systems.  The novel aspect of our design is that we propose to use the MR fringe field to generate torque in our motor.  A proof of concept of our design has been assembled and can rotate at a maximum speed slightly above 450 RPM in a 45 mT external field.  With further research and optimization of parameters we are confident that we can meet the design constraints for typical x-ray tube motors.
12:06
224.
Portable MRI Magnets and Spinning Micro-Detectors
Dimitrios Sakellariou1, Cédric Hugon1, Alan Wong1, Pedro Aguiar1, Guy Aubert2, Jacques-François Jacquinot3
1DSM/IRAMIS/LSDRM/SIS2M, CEA - Saclay, Gif-sur-Yvette, Essone, France; 2DSM / IRFU / Neurospin, CEA - Saclay; 3DSM / IRAMIS / SPEC, CEA - Saclay
The message of my presentation is that permanent magnet engineering together with ideas from solid-state NMR can give place to innovation in medical Magnetic Resonance. We demonstrate a new strategy to develop portable MRI magnets and show the first example of a high uniformity one-sided system. We also use spinning micro-detectors as a means to achieve high resolution microscopy by magic angle sample spinning in the stray field of a magnet. Ideas on magic angle field spinning will be the common denominator for these projects. Ideas and preliminary instrumentation will be presented.
12:18
225.
Active Localized Shielding for Devices Within MRI Gradient Coils
Chad Harris1, William Handler1, Blaine Alexander Chronik1
1Physics and Astronomy, University of Western Ontario, London, Ontario, Canada
There are an increasing number of applications in which non-MRI active or passive devices are being introduced into the MRI system and required to operate normally while exposed to the static, RF, and audio-frequency (i.e. gradient) magnetic fields produced during normal scanning. In this study, we focus on gradient fields and consider the possibility of designing a very localized, active shield to cancel the time-varying magnetic fields for an arbitrary device located within the inside diameter of the gradient system.
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226.
Imaging of the Zone of Calcified Cartilage (ZCC) Using 3D Ultrashort TE Pulse Sequences
Jiang Du1, Won C. Bae1, Sheronda Statum1, Renie Biswas1, Michael Carl2, Atsushi Takahashi2, Christine B. Chung1, Graeme M. Bydder1
1Radiology, University of California, San Diego, CA, United States; 2Global Applied Science Laboratory, GE Healthcare Technologies, Menlo Park, CA, United States
The zone of calcified cartilage (ZCC) is a highly modified mineralized region of articular cartilage that forms an important interface between cartilage and bone. It is a region that may change dramatically in osteoarthritis (OA). However, all current clinical sequences show a signal void for the ZCC because of its short T2 and thin structure. Here we present 3D UTE sequences for ZCC imaging using three contrast mechanisms: dual echo acquisition and echo subtraction, single adiabatic inversion recovery (SIR) and dual inversion recovery (DIR). The feasibility of these techniques was tested on five cadaveric patellae on a clinical 3T scanner.
10:42
227.
Ultrashort TE Enhanced T2* Mapping of Cartilage:   a Pilot Clinical Study
Ashley Williams1, Yongxian Qian2, Constance R. Chu1
1Cartilage Restoration Laboratory, University of Pittsburgh, Pittsburgh, PA, United States; 2Magnetic Resonance Research Center, University of Pittsburgh, Pittsburgh, PA, United States
This work demonstrates the feasibility of in vivo 3-D UTE-T2* mapping of cartilage and examines the sensitivity of UTE-T2* to early cartilage degeneration compared to arthroscopic grading as the standard. UTE-T2* and standard T2 knee images were acquired on 10 subjects at 3T. Deep zone UTE-T2* values were significantly higher in softened cartilage compared to healthy (arthroscopic grade 1vs0, p<0.01).  Superficial zone UTE-T2* showed a trend for higher values in softened tissue compared to healthy (p=0.17). Standard T2  values showed no differences between healthy and softened cartilage. UTE-T2* mapping captures signal from deep cartilage better than standard T2 .
10:54
228.
Change in the DTI Parameters of the Articular Cartilage with Progressive Proteoglycan Depletion
José G. Raya1, Gerd Melkus2, Silvia Adam-Neumair3, Olaf Dietrich4, Maximilian F. Reiser, Peter Jakob2, Christian Glaser
1Josef Lissner Laboratory for Biomedial Imaging, , University of Munich, Munich, Germany; 2Deparment of experimental physics V, University of Würzburg, Germany; 3Department of Clinical Radiology, University of Munich, Germany; 4Josef Lissner Laboratory for Biomedial Imaging, Department of Clinical Radiology, University of Munich, Germany
DTI has great potential for the early diagnosis of osteoarthritis since it is sensitive to the proteoglycan (PG) content and the integrity of the collagen network. In this work we investigate the effect of progressive PG depletion on the DTI parameters. DTI and T2 of human bone-on-cartilage samples as well as their PG content were measured before and after proteoglycan depletion. ADC showed a linear (r2=0.86, P<0.007) dependence with the PG loss. The diffusion anisotropy (FA and first eigenvector) remained unchanged. Measurements of the T2 relaxation time demonstrated that the collagen structure of the cartilage was unaffected by PG depletion.
11:06
229.
Loading and Knee-Alignment Have Significant Influence on Cartilage T2 in Porcine Knee Joints
Toshiyuki Shiomi1, Takashi Nishii1, Hisashi Tanaka2, Youichi Yamazaki3, Kenya Murase3, Akira Myoui1, Hideki Yoshikawa1, Nobuhiko Sugano1
1Department of Orthopaedic Surgery, Osaka University Medical School, Suita, Osaka, Japan; 2Department of Radiology, Osaka University Medical School, Osaka, Japan; 3Department of Medical Physics and Engineering, Osaka University Medical School, Osaka, Japan
We developed a non-metallic pressure device to be used during MRI under variable loading or knee alignment conditions in excised porcine knee joints, and assessed the influence of loading and knee alignment on T2 mapping of the knee femoral cartilage.
11:18
230.
Quantitative Mri Reveals Early Cartilage Degeneration in Acl-Injured Knees
Xiaojuan Li1, Daniel Kuo, Keerthi Shet, Christoph Stehling, Jonathan Cheng, Thomas Link, Benjamin Ma, Sharmila Majumdar
1Radiology, University of California, San Francisco, San Francisco, CA, United States
Patients with anterior cruciate ligament (ACL) injuries have a high risk of developing post-traumatic osteoarthritis. The goals of this study were: 1) to longitudinally evaluate cartilage matrix changes using T1ρ and T2 quantification; 2) to study the relationship between meniscal damage and cartilage degeneration. 12 patients with acute ACL-injures and 10 healthy controls were studied. Significantly elevated T1rho were observed at 1-year follow up. T1rho were more sensitive than T2 in detecting early changes in cartilage matrix in ACL-injured knees. Lesions in posterior horn of medial meniscus were correlated with accelerated cartilage degeneration in medial femoral condyle.
11:30
231.
MRI of Bioregenerative Approaches in Cartilage Repair: Differentiation of Repair Tissue After Matrix-Associated Autologous Chondrocyte Transplantation Using a Hyaloronic Acid-Based or a Collagen-Based Scaffold with Advanced Morphological Scoring and Bioch
Goetz Hannes Welsch1,2, Tallal Charles Mamisch3, Lukas Zak4, Matthias Blanke2, Alexander Olk2, Stefan Marlovits4, Siegfried Trattnig1
1MR Center, Department of Radiology, Medical University of Vienna, Vienna, Austria; 2Department of Trauma and Orthpaedic Surgery, University Hospital of Erlangen, Erlangen, Germany; 3Department of Orthopaedic Surgery, University of Basel, Basel, Switzerland; 4Center for Joints and Cartilage, Department of Trauma Surgery, Medical University of Vienna, Vienna, Austria
Aim of the study was to compare cartilage repair tissue at the femoral condyle noninvasively after matrix-associated autologous chondrocyte transplantation (MACT) using Hyalograft® C (HC), a hyaloronic acid-based scaffold, to cartilage repair tissue after MACT using CaReS®, a collagen-based scaffold, with morphological and biochemical MRI. Differences in the surface of the repair tissue using morphological MRI and higher T2 values for the cartilage repair tissue depicted by biochemical T2 maps indicate differences in the composition of the repair tissue that was based on a collagen scaffold (CaReS®), compared to the hyaloronic acid-based scaffold (HC), even two years post-implantation.
11:42
232.
In Vivo Quantification of Cartilage Regeneration in an Equine Model at 3T Following Gene Therapy
Daniel James Clark1, Guang Jia1, Maria Isabel Menendez2, Seongjin Choi1, Craig James Miller, Steffen Sammet1, David C. Flanigan3, Alicia Louise Bertone2, Michael V. Knopp1
1Radiology, College of Medicine, The Ohio State University, Columbus, OH, United States; 2Veterinary Clinical Sciences, College of Veterinary Medicine, The Ohio State University, Columbus, OH, United States; 3Orthopedics, OSU Sports Medicine Center, The Ohio State University, Columbus, OH, United States
Currently, there is no established human sized model for cartilage regeneration.  This study is the first to assess the time course of healing in vivo using quantitative MRI in live ponies with cartilage thicknesses comparable to humans in a 3T clinical scanner. We use several innovative, quantitative methods including delayed contrast-enhanced MRI of cartilage (dGEMRIC), dynamic contrast-enhanced MRI (DCE-MRI), and T2 mapping.  The results of this study strongly suggest that in vivo quantitative MRI can be used to monitor cartilage healing and characterize the physiological state of repaired tissue.
11:54
233.
High Resolution Cartilage and Whole Organ Knee Joint Assessment: 3D Radial Fat-Suppressed Alternating TR SSFP
Jessica Leigh Klaers1, Ethan K. Brodsky1,2, Walter F. Block1,3, Richard Kijowski2
1Medical Physics, University of Wisconsin - Madison, Madison, WI, United States; 2Radiology, University of Wisconsin - Madison, Madison, WI, United States; 3Biomedical Engineering, University of Wisconsin - Madison, Madison, WI, United States
Effective cartilage imaging and whole organ joint assessment requires both high isotropic resolution and fat suppression or separation.  We present a single pass, 3D radial fat-suppressed Alternating TR (FS ATR) SSFP acquisition which provides ultra-high isotropic resolution of 0.33 mm (voxel volume of 1/27 mm3) throughout the entire knee joint and contrast the method against a two pass, 3D radial Linear Combination SSFP (LC-SSFP) method.  3D radial FS-ATR offers complete visualization of the articular cartilage surface, further enhancing the ability to appreciate submillimeter cartilage defects which is useful for longitudinal research studies of cartilage degeneration and simultaneous whole organ assessment.
12:06
234.
Diffusivity and Kinetics of Gadopentetate in Articular Cartilage in Vitro
Elli-Noora Salo1, Mikko J. Nissi1,2, Katariina Aino Maria Kulmala1, Juha Töyräs1,3, Miika T. Nieminen4,5
1Department of Physics, University of Kuopio, Kuopio, Finland; 2Department of Clinical Radiology, Kuopio University Hospital, Kuopio, Finland; 3Diagnostic Imaging Centre, Kuopio University Hospital, Kuopio, Finland; 4Department of Medical Technology, University of Oulu, Oulu, Finland; 5Department of Diagnostic Radiology, Oulu University Hospital, Oulu, Finland
In the dGEMRIC method, full equilibrium of gadopentetate is required to quantify the proteoglycan content of articular cartilage. In this study, the diffusivity and kinetics of gadopentetate was studied by limiting equilibration only through the articular surface or deep cartilage. The distribution of gadopentetate in bovine cartilage samples was followed for 18 hours with repeated T1 mapping at 9.4 T. The results showed that full equilibration takes longer than previously assumed. Diffusion was faster through the articular surface. With equilibration through the articular surface, the superficial cartilage reached near-equilibrium relatively quickly, possibly allowing early visualization of superficial degenerative changes.
12:18
235.
The in Vivo Transport of Anionic Contrast Agent Into Human Femoral Knee Cartilage
Eveliina Lammentausta1, Carl Johan Tiderius2, Leif E. Dahlberg2
1Department of Clinical Sciences, Malmö, Joint and Soft Tissue Unit, University of Lund, Malmö, Sweden; 2Department of Orthopaedics, Malmö University Hospital, Malmö, Sweden
The aim of the study was to investigate the distribution of Gd-DTPA2- into human knee cartilage in vivo at areas of different loading conditions. T1 relaxation time was measured before and regularly after triple does (0.3mM/kg) injection of Gd-DTPA2- for five healthy volunteers. Contrast agent transport was analyzed for three regions in femur and one in tibia, for deep and superficial cartilage separately. Different transport patterns were observed between weight-bearing and non-weight-bearing regions. The transport into deep cartilage was remarkably slower indicating transport only through cartilage surface.
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Hans-Peter Fautz, Ph.D.
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236.
Fast 2D B1 Mapping by K-Space Processing of Tagging Patterns
Wayne R. Dannels1, Andrew J. Wheaton1
1Toshiba Medical Research Institute, Mayfield Village, OH, United States
Measuring B1 transmit fields in vivo has importance in areas such as high field imaging, parallel transmission design, and quantitative imaging. A new method of acquisition and data analysis is presented for generating 2D B1 maps in vivo in as little as one TR. In this method saturation tag lines are applied before rapid imaging, tag lines are separated from the underlying image with k-space processing, and RF angles are computed from the tagging efficiency ratio.
11:06
237.
Improved Phase-Based Adiabatic B1 Mapping
Franciszek Hennel1, Sascha Köhler1
1Bruker BioSpin MRI, Ettlingen, Germany
A method for the mapping of the radio-frequency transmission field is proposed that derives B1 values from the phase of the signal. The sequence consists of a block pulse to produce a B1-dependent nutation, followed by an inverse adiabatic half passage (IAFP) that converts the nutation phase to signal phase. Two ways to compensate the undesired dephasing caused by the IAFP are proposed: a rewinder RF pulse, or a matched adiabatic echo. The method provides an increased dynamic range compared to known phase-based B1-mapping sequences.
11:18
238.
Flip Angle Taxonomy: Measuring Transmit (B1) Profile Distribution Without Imaging.
Roman Fleysher1, Lazar Fleysher1, Joel A. Tang2, Daniel Sodickson1
1Radiology, New York University, School of Medicine, New York, United States; 2Chemistry, New York University, New York, United States
A method of measuring transmit (micro-) coil profile (B1) distribution is presented. In as much as it does not use spatial encoding, it reaches fine resolution in B1 at very high signal-to-noise ratios. The procedure can be used to alleviate systematic errors in spectroscopic data analysis caused by transmit field non-uniformity or can be employed for a quick evaluation of transmit (micro-) coil performance.
11:30
239.
Permittivity Determination Via Phantom and in Vivo B1 Mapping
Ulrich Katscher1, Philipp Karkowski1, Christian Findeklee1, Tobias Voigt2
1Philips Research Europe, Hamburg, Germany; 2Institute of Biomedical Engineering, University of Karlsruhe, Karlsruhe, Germany
Tissue permittivity might serve as diagnostic parameter, e.g., for oncology. However, the diagnostic use of the permittivity is significantly hampered by the lack of suitable methods to determine the permittivity in vivo. A possible approach for the determination of permittivity in vivo is given by analyzing the B1 map in the framework of standard MRI, called "Electric Properties Tomography" (EPT). Hitherto, studies were focussed on the ability of EPT to reconstruct the electric conductivity and local SAR. This study demonstrates the ability of EPT to determine the permittivity via numerous phantom and in vivo experiments.
11:42
240.
Simultaneous 3D B1 and T1 Mapping Using the New Method of Slopes (MoS)
Sofia Chavez1, Greg Stanisz1,2
1Imaging Research, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada; 2Medical Biophysics, University of Toronto, Toronto, Ontario, Canada
A new 3D method for simultaneous B1 and T1 mapping is presented. It relies on the quasi-linear relationship between the measured SPGR signal and nominal flip angle near the origin and near the signal null. The B1 mapping estimation is similar to that already existing in the literature with a more practical implementation requiring flip angles < 180° which are readily available on most scanners. The B1 mapping data with an additional acquisition of  the SPGR signal  at a low flip angle allows for the proposed T1 mapping. MoS yields accurate T1 values (within 10% of  IR esimates)  for an entire brain volume in ~12 min.
11:54
241.
Comparison Between RF Spoiling Schemes in the Actual Flip-Angle Imaging (AFI) Sequence for Fast B1 Mapping
Vasily L. Yarnykh1
1Department of Radiology, University of Washington, Seattle, WA, United States
The Actual Flip-angle Imaging (AFI) method allows fast B1 mapping based on the spoiled steady-state principle. The combination of diffusion-based gradient and RF spoiling mechanisms was recently shown to considerably improve accuracy of this method. Two RF spoiling techniques were proposed for AFI in the literature: a standard phase incrementing scheme with a constant value of the phase increment and a modified scheme with two intermittently applied phase increments dependent on the ratio n=TR2/TR1. This study compares the spoiling behavior of the AFI sequence and accuracy of B1 measurements between the above RF spoiling schemes.
12:06
242.
SVD Based Calibration of Transmit Arrays
David Otto Brunner1, Klaas Paul Pruessmann1
1Institute for Biomedical Engineering, University and ETH Zurich, Zurich, Switzerland
Using transmit-receive arrays the acquisition of transmit and receive sensitivities are both of crucial importance but there are also great difficulties involved in bootstrapping such a process. In regions of low excitation, the receive sensitivities cannot be estimated correctly, leading to strong noise enhancement in the reconstructed images as well as in the transmit calibration data. This noise then propagates into the calculated transmit profiles hindering transmit calibration. In this work we present an acquisition and reconstruction technique that solves this entangled problem and allows finding concomitantly the signal optimal global RF shims and local receive channel combinations.
12:18
243.
RF Field Profiling Through Element Design for High Field Volume Coils
Can Akgun1, Lance DelaBarre1, Carl J. Snyder1, Gregor Adriany1, Anand Gopinath2, Kamil Ugurbil1, John Thomas Vaughan1
1University of Minnesota-Center for Magnetic Resonance Research, Minneapolis, MN, United States; 2University of Minnesota-Department of Electrical and Computer Engineering, Minneapolis, MN
Multi-channel volume coils can be comprised of an array of transmission line elements operated as independent coils in multiple-channel transmit and receive configurations. In these designs, microstrip transmission elements have been implemented as magnetic field propagating elements. However, at high fields, RF in-homogeneities and inefficiencies require the optimization of these elements.  In this study, two different microstrip designs with varying impedance lines; one producing peak B1+ in the center and the other extending usable B1+ along the coil are investigated.  Simulation and image results for 8-channel volume coils incorporating these element designs were obtained using a phantom at 7T.
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244.
Velocity Navigator Triggering for Motion Compensated PRF Thermometry
Florian Maier1, Axel Joachim Krafft1, Jürgen W. Jenne2,3, Rüdiger Dillmann4, Wolfhard Semmler1, Michael Bock1
1Medical Physics in Radiology, German Cancer Research Center (DKFZ), Heidelberg, Germany; 2Clinical Cooperation Unit Radiation Oncology, German Cancer Research Center (DKFZ), Heidelberg, Germany; 3Mediri GmbH, Heidelberg, Germany; 4Institute of Anthropomatics, Karlsruhe Institute of Technology, Karlsruhe, Germany
Proton resonance frequency shift thermometry is sensitive to motion. Artifacts are caused by tissue displacement and susceptibility changes. In this work, a novel navigator technique for triggering MR thermometry image acquisition is presented. Non-velocity and velocity encoded navigator signals were acquired without lengthening of TR. Based on the phase variation of non-encoded values and the estimated velocity, trigger events were generated. The measurements indicate that the proposed triggered segmented EPI pulse sequence allows for motion compensated thermometry of periodically moving tissue.
13:42
245.
Fat-Referenced MR Thermometry in Heterogeneous Tissue Using IDEAL
Lorne Hofstetter1, Desmond Teck Beng Yeo2, Cynthia Davis2, Thomas K. Foo2
1GE Global Research, Niskayuna , NY, United States; 2GE Global Research, Niskayuna, NY, United States
Time-varying, non-temperature dependent phase changes affect the accuracy of conventional phase difference proton resonance frequency shift (PRFS) temperature mapping in the breast.  We demonstrate a fat-referenced PRFS technique capable of correcting for this phase variation. This new approach reduced temperature measurement error in the left breast by a factor of 3.6 and in the right breast by a factor of 2.5 when compared to conventional phase difference techniques (n = 1).
13:54
246.
The Effects of Spatial Sampling Choices on MR Temperature Measurements
Nick Todd1, Josh De Bever2, Urvi Vyas3, Allison Payne4, Dennis L. Parker5
1Physics, University of Utah, Salt Lake City, UT, United States; 2Robotics, University of Utah, Salt Lake City, UT, United States; 3Bioengineering, University of Utah, Salt Lake City, UT, United States; 4Mechanical Engineering, University of Utah, Salt Lake City, UT, United States; 5Radiology, University of Utah, Salt Lake City, UT, United States
MR temperature maps are necessarily a discrete representation of a physical quantity that is continuously varying in both space and time. The HIFU focal spot size can be smaller than the imaging voxel dimensions.  Due to averaging effects, it is likely that different choices for the sampling grid location, voxel size, and scan time will lead to variations in the measured temperature distribution. In this abstract we present simulation and experimental results quantifying the effects of the sampling scheme on maximum temperature and thermal dose, and show the effects of zero-filled-interpolation post-processing on the measured maximum temperature and thermal dose.
14:06
247.
Reference-Less PRFS MR Thermometry Using a Thin Open Border and the Harmonic Functions Theory: 2D Experimental Validation
R Salomir1, M Viallon1, Joerg Roland2, Sylvain Terraz1, Denis Morel3, CD Becker1, P Gross2
1Radiologie, Hopital Universitaire de Genève, Geneva, Switzerland; 2Siemens Medical Solutions, Erlangen, Germany; 3Anesthesiology, University Hospitals of Geneva, Geneva, Switzerland
A new method for reference-less MR thermometry is described based on the fundamental theoretical frame of harmonic functions. The method was implemented for a thin open border and validated for 2D situation with HIFU heating in phantoms and in vivo rabbit thigh, and also with baseline acquisition in volunteers liver. Measurement accuracy in liver under free breathing was as good as 0.5°C for 0.3 seconds temporal resolution. The method is insensitive to periodic or accidental motion, tissue expansion or drift, and to external perturbation from interventional device.
14:18
248.
Hybrid Multi-Baseline and Referenceless PRF-Shift Thermometry
William A. Grissom1,2, Andrew B. Holbrook3, Viola A. Rieke2, Michael Lustig1, Juan A. Santos1, Aravind Swaminathan, Michael V. McConnell, Kim Butts Pauly2
1Electrical Engineering, Stanford University, Stanford, CA, United States; 2Radiology, Stanford University, Stanford, CA, United States; 3Bioengineering, Stanford University, Stanford, CA, United States
We introduce a new temperature estimation method that is a hybrid of multi-baseline and referenceless methods. From multi-baseline methods the hybrid method inherits the ability to estimate temperature in the presence of rapidly-varying background anatomical phase. From referenceless methods the hybrid method inherits robustness to smooth main field shifts during thermal therapy. The method is demonstrated in the heart and liver.
14:30
249.
MRI Monitoring of Skull-Base Heating in Transcranial Focused Ultrasound Ablation
Yuexi Huang1, Junho Song1, Kullervo Hynynen1,2
1Sunnybrook Health Sciences Centre, Toronto, ON, Canada; 2Department of Medical Biophysics, University of Toronto, Toronto, ON, Canada
In transcranial focused ultrasound ablation, the heating of the outer skull surface has been reduced by a hemispherical design of phased-array transducers and active cooling of the skull surface with water circulation. However, the potential heating of the skull base has not been brought into much attention. In this work, experiments were performed with a MR-guided transcranial focused ultrasound system on a full human skull sample to investigate the heating of the skull base. MR thermometry was applied to measure the temperature change of the phantom adjacent to the skull base. The distance of the foci to the bone was varied to measure a safety margin for avoiding significant skull base heating.
14:42
250.
Temperature Measurement Nearby an Iceball Using the Proton Resonance Frequency Method: Recalculation of Susceptibility Artifacts.
Antje Kickhefel1, Rares Salomir2,3, Jörg Roland4, Patrick Gross4, Fritz Schick5, Clifford R. Weiss6
1Eberhard-Karls-University Tübingen, Tübingen,  Baden-Württemberg, Germany; 2University Hospitals of Geneva, Switzerland; 3 University Hospitals of Geneva; 4Siemens Healthcare, Erlangen, Germany; 5Eberhard-Karls-University Tübingen, Tübingen,  Baden-Württemberg, Germany; 6Department of Radiology, The Johns Hopkins University School of Medicine, Baltimore, United States
The study demonstrates that susceptibility artifacts in GRE phase image induced by ice ball can be corrected allowing the PRF method to be used to monitor the near zero temperature during cryoablation. Susceptibility artifacts were corrected in post-processing. First the susceptibility contrast between frozen and melted meat was determined and second the magnetic perturbation was calculated using a convolution filter in the k-space. The susceptibility artifacts were fully corrected. In conclusion, using an in-line post processing system, this method could be applied during clinical MR-guided cryotherapy, and allow for the non-invasive monitoring of near zero temperatures.
14:54
251.
PRF Based MR-Thermometry on Abdominal Organs: A Pragmatic Comparison of Referenceless Vs 
Multi-Baseline
Baudouin Denis de Senneville1, Sébastien Roujol1,2, Chrit Moonen1, Mario Ries1
1Laboratory for Molecular and Functional Imaging: from Physiology to Therapy, CNRS/ University Bordeaux 2, Bordeaux, Aquitaine, France; 2LaBRI, CNRS/ University Bordeaux 1, Talence, Aquitaine, France
Reliable temperature and thermal-dose measurements using PRF based MR-thermometry for MR-guided ablation therapy on abdominal organs require a robust correction of artefacts induced by the target displacement through an inhomogeneous and time-variant magnetic field. The presented study combines the two most promising candidates for this role, the multi-baseline and the referenceless method, with a real-time in-plane motion correction which permits thermal-dose calculations and evaluates the practical aspects of both methods in an ex-vivo RF-ablation and an in-vivo high-intensity focused ultrasound ablation of a porcine kidney.
15:06
252.
Quantitative Perfusion Analysis for Transcatheter Intraarterial Perfusion MR Imaging
Dingxin Wang1, Johnathan Chung2, Robert Lewandowski2, Richard Tang2, Rachel Klein2, Reed Omary1,3, 
Andrew Larson1,3
1Departments of Radiology and Biomedical Engineering, Northwestern University, Chicago, IL, United States; 2Department of Radiology, Northwestern University, Chicago, IL, United States; 3Robert H. Lurie Comprehensive Cancer Center, Northwestern University, Chicago, IL, United States
In this study, we presented a new quantitative TRIP-MRI perfusion analysis approach, and evaluated its efficacy in a gel perfusion phantom and in rabbits with VX2 liver tumors during TAE. Our results successfully evaluated the efficacy of this proposed perfusion analysis method for TRIP-MRI datasets in the perfusion phantom, and demonstrated the use of quantitative TRIP-MRI to monitor reductions in liver tumor perfusion during TAE.
15:18
253.
MR-Based Dosimetry of  166holmium-Loaded Microspheres for Internal Radiation Therapy Treatment Planning
Peter Roland Seevinck1, Tim C. de Wit2, Gerrit Hendrik van de Maat1, Maarten A.D. Vente3, Mattijs Elschot3, Mark Konijnenberg4, Johannes F.W. Nijsen3, Chris JG Bakker1,2
1Image Sciences Institute, University Medical Center Utrecht, Utrecht, Netherlands; 2Dept. of Radiology, University Medical Center Utrecht, Utrecht, Netherlands; 3Dept. of Nucleair Medicine, University Medical Center Utrecht, Utrecht, Netherlands; 4Research and Development, Mallinckrodt Medical BV, Covidien, Petten, Netherlands
The potential of MRI for dose calculations of Holmium-166 loaded microspheres to enable MR-based treatment planning of transcatheter radioembolization of hepatic malignancies was investigated. MRI and SPECT experiments were conducted using an anthropomorphic agarose gel phantom containing tumor-simulating gel samples with known amounts of 166Ho-PLLA-MS. Excellent agreement was observed both qualitatively and quantitatively when comparing MR-based to SPECT-based dose maps to reference data obtained with a dose calibrator. In conclusion, MR-based dosimetry of 166Ho-PLLA-MS was demonstrated to be feasible, indicating the potential of MR-based dosimetry for planning, guidance and evaluation of transcatheter radioembolization treatment of hepatic malignancies with 166Ho-PLLA-MS.
Diffuse Liver Disease

Room A5
13:30-15:30

Moderators: Shahid M. Hussain and Meng Yin

13:30
254.
Noninvasive Assessment of Liver Stiffness with Tagged MRI
Sohae Chung1, Elodie Breton1, Lorenzo Mannelli1, Hersh Chandarana1, Leon Axel1
1Radiology, NYU Langone Medical Center, New York, NY, United States
A pathological hallmark of the progression to cirrhosis is the development of liver fibrosis, so that monitoring the appearance and progression of liver fibrosis can be used to guide therapy. Fibrosis of the liver is known to result in increased mechanical stiffness, so that the assessment of liver stiffness is a key feature. In this study, we describe a new MRI liver assessment method by using the pulsations of the heart as an intrinsic motion source and by using magnetization-tagged MRI (tMRI) as a noninvasive method to image the motion of the liver for the assessment of liver stiffness.
13:42
255.
Magnetic Resonance Elastography: Feasibility of Liver Stiffness Measurements in Healthy Volunteers at 3Tesla.
Lorenzo Mannelli1, Martin J. Graves1, Peter Beddy1, Ilse Joubert1, Andrew N. Priest2, David J. Lomas1
1Radiology, Addenbrooke's Hospital and University of Cambridge, Cambridge, England, United Kingdom; 2Medical Physics, Addenbrooke's Hospital and University of Cambridge, Cambridge, England, United Kingdom
In this study we evaluated liver stiffness in healthy volunteers using magnetic resonance elastography (MRE) at 3T with the same technique that has been successfully applied at 1.5T. This preliminary work demonstrates the feasibility of liver stiffness evaluation at 3T without modification of the approach used at 1.5T.
13:54
256.
Influence of Perfusion on Tissue Stiffness Assessed with MR Elastography
Meng Yin1, Kevin J. Glaser1, Arunark Kolipaka1, Lizette Warner2, Jayant A. Talwalkar3, Armando Manduca1, Richard L. Ehman1
1Department of Radiology, Mayo Clinic, Rochester, MN, United States; 2Division of Nephrology & Hypertension, Mayo Clinic, Rochester, MN, United States; 3Division of Gastroenterology, Mayo Clinic, Rochester, MN, United States
This preliminary investigation provides evidence that MRE-assessed hepatic and renal stiffness in two controlled animal models has a dynamic component that can increase or decrease following a fluctuation in perfusion. The use of MRE to assess changes in tissue mechanics associated with the dynamic perfusion of tissue provides new insights into the natural history and pathophysiology of hepatic and renal diseases and may have significant diagnostic value. Diagnostic and longitudinal MRE studies should take into account potential dynamic perfusion effects as a potential cause of variability.
14:06
257.
Automated T2* Estimation with Complex-Signal Based Weighted Least Squares Exponential Fitting
Shreyas S. Vasanawala1, Huanzhou Yu2, Ann Shimakawa2, Michael Jeng3, Jean H. Brittain4
1Department of Radiology, Stanford University, Stanford, CA, United States; 2Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 3Department of Pediatrics, Division of Hematology/Oncology, Stanford University, Stanford, CA, United States; 4Applied Science Laboratory, GE Healthcare, Madison, WI, United States
Patients who receive chronic red blood cell transfusion therapy are at risk for iron overload if not receiving appropriate iron chelation.  Quantification of iron deposition for therapeutic decision-making is vital.  We aim to evaluate a method of automated T2* mapping with a weighted least squares algorithm in pediatric patients with suspected hepatic iron deposition and to compare it with a conventional T2* mapping method. Twenty three patients ages 5 to 17 years were recruited. Good correlation was obtained between the methods with R2 of 0.97. It is noted that the simple exponential fitting technique likely over-estimates T2* at short T2*.
14:18
258.
MRI of Liver Fibrosis by Fibrin-Fibronectin Targeted Contrast Agent
Darwin S. Gao1,2, Mingqian Tan3, Jerry S. Cheung1,2, April M. Chow1,2, Shu Juan Fan1,2, Kannie W.Y. Chan1,2, Kwan Man4, Zheng-Rong Lu3, Ed X. Wu1,2
1Laboratory of Biomedical Imaging and Signal Processing, The University of Hong Kong, Pokfulam, Hong Kong SAR, China; 2Department of Electrical and Electronic Engineering, The University of Hong Kong, Pokfulam, Hong Kong SAR, China; 3Department of Biomedical Engineering, Case Western Reserve University, Cleveland, United States; 4Department of Surgery, The University of Hong Kong, Pokfulam, Hong Kong SAR, China
Liver fibrosis, associated with chronic liver injury, including hepatitis and alcohol intoxication, can progress to cirrhosis and hepatocellular carcinoma. It is characterized by an increased amount of extracellular matrix consisting of fibril-forming collagens and matrix glycoconjugates such as fibronectin The fibrin-fibronectin complexes in fibrotic liver, resulted from cross-linkage between fibrin/fibrinogen and fibronectin, may serve as a specific molecular target for contrast-enhanced MRI. Our preliminary results demonstrated that a fibrin-fibronectin targeted Gd contrast agent provided distinct contrast enhancement in fibrotic liver, as compared with a non-targeted Gd contrast agent, in an experimental model.
14:30
259.
T2 Relaxation Time as a Surrogate Marker of Liver Fibrosis
Luiz Siqueira1, Michael Chew1, Peter F. Hahn1, Giles Boland1, Lawrence T. White2, Deborah Gervais1, Peter R. Mueller1, Alexander R. Guimaraes2,3
1Radiology, Massachusetts General Hospital/Division of Abdominal Imaging, Boston, MA, United States; 2Radiology, Massachusetts General Hospital/Martinos Center for Biomedical Imaging, Charlestown, MA, United States; 3Radiology, Division of Abdominal Imaging and Interventional Radiology, Boston, MA, United States
83 patients who underwent both liver MRI and liver biopsy for fibrosis staging within a 6 month period, between January 2004 and December 2008 were enrolled in this IRB approved retrospective study.   All biopsies were staged histologically (Ishak classification system (0-6)) and grouped into mild (stage (1-2) n=20), moderate (stage (3-4), n=17), severe (stage (5-6), n=46).   T2 relaxation time of liver parenchyma in patients was calculated by 2 point fit (mild 66.7 +/- 1.9msec; moderate 71.6 +/- 1.7msec; severe 72.4  +/- 1.4msec) with low standard error (~1.9msec), demonstrating statistically significant difference between degrees of mild vs. severe fibrosis (p<0.05).
14:42
260.
Assessment of Liver Fibrosis: Comparison of Magnetic Resonance Elastography (MRE) and Diffusion-Weighted Imaging (DWI)
Frank H. Miller1, Yi Wang2, Robert McCarthy, Zongming Chen, Andrew Larson2, Laura Sternick, Daniel Ganger, Richard Ehman3, Josh Levitsky, Reed Omary2, Laura Merrick2, Bradley D. Bolster, Jr4, Sven Zuehlsdorff4, Saurabh Shah4, Paul Nikolaidis2, Vahid Yaghmai2
1Radiology , Northwestern University Feinberg School of Medicine, Chicago, IL, United States; 2Radiology, Northwestern University Feinberg School of Medicine, Chicago, IL, United States; 3Radiology, Mayo Clinic; 4Siemens Healthcare
We prospectively compared and assessed the discriminatory capabilities of MRE and DWI in detecting and staging hepatic fibrosis in patients with suspected chronic liver diseases using histopathologic analysis as the reference standard. Our study demonstrated that the stiffness values on MRE had a positive linear correlation with degree of liver fibrosis and had greater capability for discriminating stages of fibrosis compared to ADCs on DWI. Furthermore, the absence of fibrosis, mild fibrosis, moderate fibrosis, and late-stage fibrosis (F3-4) can be distinguished from one to another by stiffness values; however, the individual stages of fibrosis could not be differentiated by ADCs.
14:54
261.
Non-Invasive Imaging of Diffuse Liver Disease Using Water T2 and Fat Fractions Obtained from a Breath Hold Radial GRASE Method
Maria I. Altbach1, Christian Graff2, Chuang Huang3, V Abraham1, Scott W. Squire1, Denise Bruck4, K Ray4, T Boyer4
1Radiology, University of Arizona, Tucson, AZ, United States; 2Division of Imaging and Applied Math, U.S. Food and Drug Administration, Silver Spring, MD, United States; 3Mathematics, University of Arizona, United States; 4Medicine, University of Arizona, United States
The diagnosis of inflammation, fibrosis, and steatosis is important in the characterization of diffuse liver disease such as Hepatitis C, non-alcoholic steatosis (NASH), and cirrhosis. Currently the diagnosis of these pathologies requires a liver biopsy which is an invasive procedure with associated morbidity and cost. Recently our group developed a novel radial gradient and spin-echo (GRASE) method which provides T2 and fat-water mapping with the advantage that the T2 estimation is independent of the presence of fat. The method is fast (data for T2 and fat-water mapping are acquired in a breath hold) and it provides high spatial resolution and motion insensitivity. In this work we provide the first results in patients with various liver conditions and compare T2 and fat-water information to biopsy results.
15:06
262.
Field Strength Reproducibility of Hepatic Proton Density Fat Fraction Estimation  by a Complex-Data, T1-Independent, T2*-Corrected, Spectrum-Modeled MRI Technique
Benjamin Johnson1, Michael Schroeder1, Katie Hansen1, Geraldine HyeWon Kang1, Tanya Wolfson1, Anthony Gamst1, Scott B. Reeder2, Claude B. Sirlin1, Mark Bydder1
1University of California-San Diego, San Diego, CA, United States; 2University of Wisconsin, Madison, WI, United States
With over ten million Americans affected by non-alcoholic fatty liver disease (NAFLD), there is a need for a non-invasive biomarker of liver fat content.  Because confounders lead to inaccurate estimates of liver fat when using conventional MRI, advanced MRI techniques are being developed and refined to address these problems and accurately and precisely predict hepatic fat content.   We demonstrate the reproducibility across field strength of an advanced complex-based MRI technique that corrects for confounders such as T1 bias, T2*, spectral complexity of liver fat, eddy currents and noise bias.
15:18
263.
T1 Independent, T2* Corrected Chemical Shift Based Fat-Water Separation with Accurate Spectral Modeling Is an Accurate and Precise Measure of Liver Fat
Catherine D. G. Hines1, Alex P. Frydrychowicz2,3, Dana L. Tudorascu4, Gavin Hamilton5, Karl K. Vigen2, Huanzhou Yu6, Charles A. McKenzie7, Claude B. Sirlin5, Jean H. Brittain8, Scott B. Reeder1,2
1Biomedical Engineering, University of Wisconsin-Madison, Madison, WI, United States; 2Radiology, University of Wisconsin-Madison, Madison, WI, United States; 3Diagnostic Radiology and Medical Physics, University Hospital Freiburg, Freiburg, Germany; 4Waisman Laboratory for Brain Imaging and Behavior, University of Wisconsin-Madison, Madison, WI, United States; 5Radiology, University of California-San Diego, San Diego, CA, United States; 6Applied Science Laboratory, GE Healthcare, Menlo Park, CA, United States; 7Medical Biophysics, University of Western Ontario, London, Ontario, Canada; 8Applied Science Laboratory, GE Healthcare, Madison, WI, United States
Accurate quantification of hepatic steatosis is essential for early detection of non-alcoholic fatty liver disease, which is increasingly common in Western societies. Quantitative IDEAL provides a means to measure hepatic steatosis in vivo, although its precision and accuracy are unknown.  40 patients were scanned twice using both quantitative IDEAL and MRS to assess accuracy and precision.  Analysis of Bland-Altman plots, concordance correlation coefficients, linear regression and confidence intervals indicate that quantitative IDEAL provides both highly accurate and precise fat-fractions using MRS as a reference and is a reliable method of in vivo fat quantification.

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 session, 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 
Spin Echo Imaging
Bernd A. Jung, Ph.D. 

16:40
Gradient Echo Imaging
Brian A. Hargreaves, Ph.D. 

17:20 
Fast Spin Echo Imaging
Frank R. Korosec, Ph.D.

CLINICAL INTENSIVE COURSE
Multimodality Imaging of Angiogenesis
Room K2
16:00-18:00        Organizers: Anwar R. Padhani and Bachir Taouli 

EDUCATIONAL OBJECTIVES 

Upon completion of this session, participants should be able to:

· Describe basics of tumor angiogenesis;

· Explain non-MRI methods to diagnose and quantify tumor angiogenesis; and

· Explain MRI methods used to diagnose and quantify tumor angiogenesis.

Moderators: Anwar R. Padhani and Bernard E. Van Beers

16:00 
CE-US
Nathalie Lassau, M.D., Ph.D. 

16:30 
Perfusion CT
Dushyant V. Sahani, M.D. 

17:00 
Perfusion Modeling for Tumor Angiogenesis
David L. Buckley, Ph.D. 

17:30 
Perfusion MRI
Anwar R. Padhani, M.R.C.P., F.R.C.R.

fMRI:  Limits & Techniques

Room A1
16:00-18:00

Moderators: Markus Barth and Ravi Menon

16:00
264.
Echo Time Dependence of Laminar BOLD Activation at 7 Tesla
Peter Jan Koopmans1, Markus Barth1,2, David Gordon Norris1,2
1Radboud University Nijmegen, Donders Institute for Brain, Cognition and Behaviour, Nijmegen, Netherlands; 2Erwin L. Hahn Institute for Magnetic Resonance Imaging, Essen, Germany
We present a multi-echo fMRI study at 7 T with 0.75 mm isotropic voxels and TEs ranging from 4.8 to 56 ms. Layer dependent T2* values are reported for human V1 showing a gradient from lower T2* near white matter and higher near the cortical surface with a superimposed dip in the granular layer. We show that the intravascular contribution to GE-BOLD at 7 T is dominated by the pial compartment and that laminar activation profiles are TE dependent. The optimal TE to detect BOLD changes in parenchyma is ~28 ms considerably longer than previously thought as previous estimates have included venous blood.
16:12
265.
Retinotopically Organized Left to Right Hemisphere Functional Connectivity in Human V1 Using High-Resolution FMRI at 7T
Jonathan Rizzo Polimeni1, Kyoko Fujimoto1, Bruce Fischl1,2, Douglas N. Greve1, Lawrence L. Wald1,3
1Athinoula A. Martinos Center for Biomedical Imaging, Department of Radiology, Harvard Medical School, Massachusetts General Hospital, Charlestown, MA, United States; 2Computer Science and AI Lab (CSAIL), Massachusetts Institute of Technology, Cambridge, MA, United States; 3Harvard-MIT Division of Health Sciences and Technology, Massachusetts Institute of Technology, Cambridge, MA, United States
Functional connectivity analysis of resting-state fMRI data has been used to investigate large-scale networks of brain activity. Here investigate whether functional connectivity analysis exhibits sufficient spatial specificity to detect retinotopic organization of the cross-hemispheric correlations detected in cortical area V1. The observed pattern of functional connectivity follows the retinotopic layout—presumably due to the retinotopically-organized common drive from the retina via the LGN. This indicates that despite the indirect nature of these inter-hemispheric connections, an orderly topographic pattern is present and functional connectivity analysis possesses the specificity to detect small-scale organization of the connections within a single cortical area.
16:24
266.
Detailed Topographic and Functional Mapping of Areas Within the Posterior Lateral-Occipital and HMT/V5 Complex at 3T Using Functional Grid Analysis
Hauke Kolster1, Ron Peeters2, Guy A. Orban1
1Lab. for Neuro- and Psychophysiology, KU Leuven, Leuven, Belgium; 2Radiology, UZ Leuven, Leuven, Belgium
We functionally mapped areas within the human posterior lateral-occipital (LOC) and hMT/V5 complex. Using a topographical alignment and correlating retinotopic with unsmoothed functional data we developed a fMRI group analysis, which is specific to within fractions of the individual areas. We demonstrate that the human MT/V5 complex includes the homologue of the macaque MT/V5 field-map cluster, consisting of areas V4t, MT/V5, MSTv, and FST. We further show that these areas can be sharply distinguished from neighboring areas in LOC based on functional characteristics and that a previously reported overlap of motion and shape responses coincides with areas V4t and FST.
16:36
267.
Mapping the Early Spatiotemporal BOLD FMRI Response in the Barrel Cortex of Rats
Xin Yu1, Stephen Dodd1, Yoshiyuki Hirano1, Daniel Glen2, Ziad S. Saad2, Richard C. Reynolds2, Afonso C. Silva1, Alan P. Koretsky1
1NINDS, NIH, Bethesda, MD, United States; 2NIMH, NIH, Bethesda, MD, United States
BOLD-fMRI signals increase in the rat somatosensory cortex faster than the transit time of blood moving from arteries to veins, which enables us to measure the evolution of BOLD responses at early times after stimulation. Here, the rat barrel cortex activity was mapped at 0.2s temporal resolution in 2D GE-EPI images at 150(mx150μmx500μm using an 11.7T MRI. Activity-evoked BOLD signals were first observed at 0.8s, and shifted to adjacent penetrating venules at 1-1.2s, later propagating to the superficial draining veins. This indicates that BOLD-fMRI maps made prior to about 1 s will have minimal contribution from penetrating cortical venules.
16:48
268.
Relative Timing of Brain Activations Revealed by Ultra-Fast MR Inverse Imaging (InI)
Fa-Hsuan Lin1, Thomas Witzel1, Tommi Raij, Jyrki Ahveninen, John Bellveau
1A. A. Martinos Center, Charlestown, MA, United States
We use the ultra fast MR inverse imaging (InI) to interrogate the feasibility to detect hemodynamic timing difference across the brain areas using a two-choice reaction time task. We hypothesize that the vascular response variability can be reduced in the group-level analysis such that neuronally related timing information can become distinct. The MRI and behavior results supported this hypothesize by showing statistically significant timing first at visual and then at motor cortices in our group data (N=23).
17:00
269.
Investigation of Seizure Propagation Using EEG-FMRI and Dynamic Causal Modelling
Patricia Figueiredo1, Alberto Leal2
1Instituto Superior Técnico, Lisbon, Portugal; 2Department of Neurophysiology, Hospital Júlio de Matos, Lisbon, Portugal
One of the challenges of EEG-fMRI techniques in epilepsy is the investigation of the spatio-temporal dynamics of seizure-related BOLD signals. Here, we have employed Dynamic Causal Modelling (DCM) to test a number of competing models of discharge propagation within a network of functionally connected brain areas identified from EEG-fMRI data of ictal activity, in a patient with epilepsy associated with a hypothalamic hamartoma. Our results demonstrated the feasibility and utility of DCM in the study of the origin and propagation pathway of seizure activity, which may be of critical importance when deciding the surgical approach for epilepsy treatment.
17:12
270.
Support Vector Machine Classification of FMRI Data in Image and K-Space Domains
Scott Peltier1, Jonathan Lisinski2, Douglas Noll, Stephen LaConte2
1Functional MRI Laboratory, University of Michigan, Ann Arbor, MI, United States; 2Computational Psychiatry Unit, Baylor College of Medicine, Houston, TX, United States
This work examines support vector machine (SVM) classification of complex fMRI data, both in the image domain and in the acquired k-space data.  We achieve high classification accuracy using image magnitude, image phase, and k-space magnitude data.  Additionally, we maintain high classification accuracy even when using only partial k-space data.
17:24
271.
A Rapid Whole-Brain Classifier for Real-Time Functional MRI Feedback
Jeremy F. Magland1, Ze Wang2, Daniel Willard2, Anna Rose Childress2,3
1Department of Radiology, University of Pennsylvania Medical Center, Philadelphia, PA, United States; 2Department of Psychiatry, University of Pennsylvania Medical Center, Philadelphia, PA, United States; 3VA VISN 4 MIRECC, Philadelphia, PA, United States
Recent studies demonstrate that functional MRI subjects can learn to control activity in localized areas of the brain through the use of real-time fMRI feedback. Potential implications of this technology include a variety of therapies, such as pain management for patients suffering from chronic pain, and craving suppression in individuals with addictions. Whereas much is known about which specific brain regions to target in the case of pain management, less is known about which regions impact craving in addicted individuals. To address this challenge, we have implemented a real-time feedback system based on whole-brain classification.
17:36
272.
Hadamard-Encoded FMRI for Reduced Susceptibility Dropout
Gary H. Glover1, Catherine E. Chang1
1Radiology, Stanford University, Stanford, CA, United States
The susceptibility difference between air and tissue induces intravoxel dephasing that causes signal dropout in BOLD fMRI. Thin slices can mitigate some of this loss but at a severe SNR efficiency penalty that is only partially offset by summing adjacent slices together. We propose a method that uses Hadamard encoding of two thin subslices per slice subsequently combined incoherently with UNFOLD to recover signal at no loss of SNR in uniform regions. Results using 2 2mm subslices and a hypercapnic challenge demonstrate a 10% increase in activation volume in frontal-orbital regions when compared with conventional 4 mm slice acquisitions.

17:48
273.
Rapid Multiecho 3D Radial FMRI
Gregory R. Lee1, Jean Tkach1, Mark Griswold1,2
1Department of Radiology, Case Western Reserve University, Cleveland, OH, United States; 2Biomedical Engineering, Case Western Reserve University, Cleveland, OH, United States
A method to perform multi-echo BOLD functional MRI using an undersampled, multishot 3D radial trajectory is demonstrated.  The proposed view-ordering scheme is a 3D analog of bit-reversed view ordering and allows reconstruction at power of 2 undersampling factors (2,4,8,16).  Aliasing artifacts are periodic in time and can be removed via UNFOLD.  Whole brain images were reconstructed at five echo times (TE=7.3, 16.1, 24.9, 33.6 and 42.4 ms) while maintaining a temporal resolution of 798 ms / volume.  The multiple echoes can used to create dynamic T2* maps and may be combined via weighted summation (optimizing sensitivity over multiple T2* values).
DTI Brain:  Clinical Applications

Victoria Hall
16:00-18:00

Moderators: Hao Huang and Harald E. Moller

16:00
274.
Atlas-Based Approach to Study White Matter Disruption in Alzheimer’s Disease
Xin Fan1, Guanghua Xiao2, Kristin Martin-Cook3, Roger Rosenberg3, Myron Weiner4, Hao Huang1
1Advanced Imaging Research Center, University of Texas Southwestern Medical Center, Dallas, TX, United States; 2Department of Clinical Sciences, University of Texas Southwestern Medical Center, Dallas, TX, United States; 3Department of Neurology, University of Texas Southwestern Medical Center, Dallas, TX, United States; 4Department of Psychiatry, University of Texas Southwestern Medical Center, Dallas, TX, United States
Conventional VBM (voxel-based-morphometry) approaches delineate the abnormality at the voxel level. However, it is the information reflected from whole white matter tracts that have clinical importance. In this study, with no a priori information, this novel atlas-based approach has been used to examine fractional anisotropy (FA) of DTI of all 50 major white matter tracts at the tract level to detect white matter disruption in Alzheimer disease (AD). The proposed method is highly efficient, accurate, makes comprehensive examination of all major tracts and allows comparison of disruption level of these tracts.
16:12
275.
Converging Microstructural Evidence in Prodromal and Early Alzheimer’s Disease: Alteration of Commissural and Association Pathways, Sparing of Motor Pathways
Gwenaelle Douaud1, Saad Jbabdi1, Timothy Edward Behrens1, Ricarda Menke1, Achim Gass2, Andreas Monsch3, Anil Rao4, Brandon Whitcher4, Gordon Kindlmann5, Paul M. Matthews4, Stephen Smith1
1FMRIB Centre, University of Oxford, Oxford, Oxfordshire, United Kingdom; 2Departments of Neurology and Neuroradiology, University Hospital, Basel, Switzerland; 3Memory Clinic, Basel, Switzerland; 4GSK, CIC Hammersmith Hospital, London, United Kingdom; 5Department of Computer Science and Computation Institute, University of Chicago, Chicago, IL, United States
Using TBSS, we investigated white matter abnormalities in the largest diffusion study including healthy elderly, mild cognitive impairment and Alzheimer’s disease. We also used the ‘mode’ of anisotropy which specifies the shape of anisotropy. All diffusion tensor indices converged to show that the uncinate fasciculus, cingulum bundle, corpus callosum, anterior commissure and superior longitudinal fasciculus were affected.  We found a regional increase of mode and fractional anisotropy, often considered atypical for a degenerative disorder. Using tractography, we directly and quantitatively showed that these local increases were related to the neuropathological sparing of the motor-related pathways compared with the superior longitudinal fasciculus.
16:24
276.
Gender Differences in the Dependence of Body Weight and Brain Connectivity Revealed by Diffusion 
Tensor Imaging
Karsten Mueller1, Alfred Anwander1, Annette Horstmann1, Franziska Busse2, Burkhard Pleger1, Joeran Lepsien1, Michael Stumvoll2, Arno Villringer1, Harald E. Möller1
1Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, Germany; 2Department of Medicine, University Hospital Leipzig, Germany
We revealed gender differences in the dependence between body weight and brain structure using diffusion tensor imaging. For the female volunteers, we observed a significant negative correlation between the body mass index (BMI) and fractional anisotropy (FA) in all parts of the corpus callosum. This correlation could not be found for male subjects. A negative correlation between BMI and axial diffusivity was significant for both  women and men. An additional effect was found for the female participants only: A positive correlation between BMI and radial diffusivity. The underlying physiological reasons are still unclear and need to be further investigated.
16:36
277.
Diffusion Tensor Imaging of Time-Dependent Axonal and Myelin Degradation After Carbon Monoxide Intoxication: White Matter Tract-Specific Quantification by Tract Probabilistic Map
Chun-Yi Lo1, Wei-Che Lin1,2, Chih-Hsueh Wang1, Ai-Ling Hsu3, Ching-Po Lin1,3
1Institute of Biomedical Imaging and Radiological Sciences, National Yang Ming University, Taipei, Taiwan; 2Departments of Diagnostic Radiology, Chang Gung Memorial Hospital-Kaohsiung Medical Center, Kaohsiung, Taiwan; 3Institute of Brain Science, National Yang Ming University, Taipei, Taiwan
Patients with acute carbon monoxide (CO) intoxication may develop progressive white matter (WM) demyelination. We created WM parcellation atlas-based probabilistic maps of 5 major WM tracts. Automated tract-specific quantification of DTI parameters were performed to evaluation WM tract damage and the chronologic change in 17 patients with CO intoxication. The results revealed that decreasing fractional anisotropy were primarily driven by increasing radial diffusivity, which appeared to be more strongly correlated with demyelination in the initial presentation. Our finding supplements previous MRI studies by adding a level of anatomic detail to the relationship between white matter damage and cognitive dysfunction.
16:48
278.
2D Distribution Analysis of DTI in Two Phenotypes of Dystonia Patients
An Vo1, Miklos Argyelan1, David Eidelberg1, Aziz M. Ulug1
1The Feinstein Institute for Medical Research, Manhasset, NY, United States
Hereditary dystonia is a neurological movement disorder where the subjects have abnormal motions due to muscle contractions.  We used a 2D distribution analysis with a physical brain model, which can automatically determine the different tissue types according the inherent diffusional characteristics. Seven dystonia patients with DYT1 genotype, four non-manifesting DYT1 mutation carriers and eight normal were studied.  The results show that the brain tissue can be characterized using diffusion parameters using distribution analysis in 2D.  There are considerable differences among three groups studied in terms of the parameters measured.  Our model stained the putamen a DYT1 subject suggestive of disease involvement in that area.
17:00
279.
Bimanual Coordination and Corpus Callosum Microstructure in Young Adults with Traumatic Brain Injury
Karen Caeyenberghs1, Alexander Leemans2
1KULeuven, Leuven, Heverlee, Belgium; 2University Medical Center Utrecht, Netherlands
Deterioration of motor function is one of several clinical manifestations following traumatic brain injury (TBI). The aim of this study was to investigate the relationship between white matter (WM) integrity using diffusion tensor imaging (DTI) and bimanual motor performance in young TBI patients. A group suffering from moderate to severe TBI (N=25) and a control group (N=18) were scanned using DTI along with standard anatomical scans. Using ExploreDTI software, three corpus callosum subregions were evaluated. Bimanual performance was assessed using a motor switching task. This study provides evidence for a structural alteration of corpus callosum subregions in young adults with TBI that are correlated with motor functioning, inspiring new avenues for therapy.
17:12
280.
DTI in Leukoencephalopathy with Brainstem and Spinal Cord Involvement and Elevated Lactate (LBSL): Local Strongly Increased FA and Reduced Diffusivity  as Well as Globally Reduced FA and Increased Diffusivity.
Marjan Steenweg1, Marjo van der Knaap, Frederik Barkhof2, Petra Pouwels3
1Child Neurology, VU University Medical Center, Amsterdam, Netherlands; 2Radiology, VU University Medical Center, Amsterdam, Netherlands; 3Physics & Medical Technology, VU University Medical Center, Amsterdam, Netherlands
LBSL is an inherited white matter (WM) disorder without known pathological basis. To gain insight into tissue microstructure, this study used high-resolution DTI (1.45x1.45x2mm) at 1.5T. Performing TBSS, a general increase in MD and decrease in FA was seen in the central cerebral WM, not always coinciding with signal abnormalities on conventional images. Strikingly, ROI-analysis showed small areas with an extremely low MD, together with low axial and radial diffusivity, and very high FA. Restricted diffusion has been described in leukoencephalopathies caused by myelin vacuolation, raising the question whether this also plays a role in LBSL.
17:24
281.
7T DTI in Mild Chronic Traumatic Brain Injury: Assessment of the Superior Longitudinal Fasciculus and Cingulum Bundle
Dustin Cunningham1, Seongjin Choi1, John Corrigan2, Jennifer Bogner2, W Mysiw2, Cherian Renil Zachariah1, Michael V. Knopp1, Petra Schmalbrock1
1Radiology, The Ohio State University, Columbus, OH, United States; 2Physical Medicine and Rehab, The Ohio State University, Columbus, OH, United States
In order to differentiate mild chronic traumatic brain injury (TBI) patients from age matched healthy controls we explored the use of 7T diffusion tensor imaging (DTI) of the cingulum bundle (CB) and the superior longitudinal fasciculus (SLF). We observed qualitative and quantitative differences between the two groups that included statistically different fractional anisotropy (FA) values for a ROI placed in the CB and visually different fibers for the SLF in the right hemisphere of TBI patients. Our results are encouraging because they support the idea that DTI may be useful as a tool to diagnose and characterize mild chronic TBI.
17:36
282.
Functional and Structural Connectivity of Default Mode Network in Patients with Schizophrenia: A Combined Resting-State FMRI and Diffusion Spectrum Imaging Study
Su-Chun Huang1, Fang-Chen Yeh2,3, Hai-Go Hwu4, Chih-Min Liu4, Chen-Chung Liu4, Fa-Hsuan Lin5, Wen-Yih Isaac Tseng, 2,5
1Institution of Medical Engineering, Taipei, Taiwan; 2National Taiwan University College of Medicine, Center for Optoelectronic Biomedicine, Taipei, Taiwan; 3Carnegie Mellon University , Department of Biomedical Engineering, Pittsburgh, PA, United States; 4National Taiwan University Hospital, Department of Psychiatry, Taipei, Taiwan; 5National Taiwan University, Institute of Biomedical Engineering, Taipei, Taiwan
With the combination of resting-state fMRI and DSI, the relationships between FC, SC and clinical PNASS scores were investigated in patients with schizophrenia. Significant correlations between FC and PNASS scores were found in three pairs of DMN, namely the IPL-IPR, the IPL-PCCR, and the IPR-PCCL pairs. However, the SC showed no significant correlation with PNASS score. Our results suggest that FC of DMN associates with the severity of the clinical symptoms more strongly than SC. Moreover, after ignoring three drug-naïve patients, the SC between IPR and PCCL was negatively correlated with FC, implying that alteration of FC might down regulate SC. To clarify this, a longitudinal study is warranted to study the interactions between FC and SC, and their effects on clinical symptoms during the disease course.
17:48
283.
Automated Tract-Specific Quantification Using Probabilistic Atlas Based on Large Deformation Diffeomorphic Metric Mapping and Its Application to Alzheimer's Disease
Kegang Hua1, Kenichi Oishi1, Hangyi Jiang1, Xin Li1, Jiangyang Zhang1, Kazi Dilruba Akhter1,2, Michael I. Miller3,4, Van Zijl C.M. Peter1,5, Marilyn Albert6, Constantine G. Lyketsos7, Michelle M. Mielke7, Susumu Mori1,2
1Department of Radiology, Johns Hopkins University School of Medicine, Baltimore, MD, United States; 2F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, MD, United States; 3Center for Imaging Science, Johns Hopkins University, Baltimore, MD, United States; 4Department of Biomedical Engineering, Johns Hopkins University , Baltimore, MD, United States; 5F.M. Kirby Research Center for Functional Brain Imaging , Kennedy Krieger Institute, Baltimore, MD, United States; 6Department of Neurology, Johns Hopkins University School of Medicine, Baltimore, MD, United States; 7Department of Psychiatry, Johns Hopkins Bayview Medical Center, Baltimore, MD, United States
Tractography is widely used to define locations of specific tracts in the white matter and perform tract-specific quantification of various MR parameters such as FA and MD. However, tractography requires placements of ROIs to extract tracts of interest, which involves subjective and expert judgment. In this presentation, an automated tract-specific quantification approach is demonstrated based on pre-defined population-averaged tract information and a highly non-linear image transformation technique. This tool was applied to an Alzheimer’s disease population and age-matched control. The results show accurate tract identification and consistent diffusivity abnormality of the forceps major.
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Preclinical Evaluation of an MR-EP Suite Including an MR-EP Navigator and Dedicated MR-EP Catheters
Sascha Krueger1, Ronald Holthuizen2, Jouke Smink2, Steffen Weiss1, Oliver Lips1, Bernd David1, Daniel Wirtz1, Steen Fjord Pedersen3, Dennis Caulfield4, Julian Bostock4, Gang Gao4, Phani Chinchapatnam4, Tobias Schaeffter4, Reza Razavi4
1Philips Research Europe, Hamburg, Germany; 2Philips Healthcare, Best, Netherlands; 3MR Research Centre, Skejby Hospital, Aarhus, Denmark; 4Division of Imaging Sciences, King's College, London, United Kingdom
Cardiac arrhythmias, e.g. atrial fibrillation and ventricular tachycardia, are increasingly treated by electrophysiological (EP) interventions. Applying MR for guiding these interventions offers advantages like 3D visualization of the cardiac soft tissue in relation to the catheter, visualization of the treatment effect and absence of ionizing radiation. Making the step towards clinical MR-guided EP interventions requires a focus on RF safety of the devices, localization accuracy of the catheters, guidance of the procedure, intra-cardiac signal quality and procedure workflow. Here, an MR-EP suite based on an MR-EP Navigator application with a real-time interface to the MR system and therapy equipment is demonstrated along with specialized MR-EP catheters. These catheters are based on RF-safe concepts for both, MR- and EP functionality. RF-safety, localization accuracy and EP signal quality of these devices, and the operation of the MR-EP suite and the workflow of the MR-EP Navigator are demonstrated in a series of pre-clinical MR-guided EP experiments.
16:12
285.
Visualizing RF Ablation Lesions Real-Time at 3Tesla
Sathya Vijayakumar1,2, Eugene G. Kholmovski1, Gene Payne1, Joshua Blauer3, Christopher Gloschat3, Jayne H. Davis4, Rob MacLeod, 3,4, Kimberly Lilbok5, Gaston Vergara5, Mike Guttman6, Kamal Vij6, Chris J. McGann, 27, Dennis L. Parker1, Nassir F. Marrouche5
1UCAIR, Department of Radiology, University of Utah, Salt Lake City, UT, United States; 2CARMA Center, University of Utah, Salt Lake City, UT, United States; 3Dept. of Biomedical Engineering, University of Utah, Salt Lake City, UT, United States; 4CVRTI, University of Utah, Salt Lake City, UT, United States; 5Dept. of Cardiology, University of Utah, Salt Lake City, UT, United States; 6Surgivision Inc,, Irvine, CA, United States; 7Drpt. of Cardiology, University of Utah, Salt Lake City, UT, United States
In this work, we present the real-time imaging of lesions as they form on a porcine model.
16:24
286.
MRI-Compatible 12-Lead ECGs with MHD Separation: Application to Cardiac MRI Gating, Physiological Monitoring and Non-Invasive Cardiac-Output Estimation
Zion Tsz Ho Tse1, Charles L. Dumoulin2, Gari Clifford3, Michael Jerosch-Herold1, Daniel Kacher1, Raymond Kwong4, William Gregory Stevenson4, Ehud Jeruham Schmidt1
1Radiology, Brigham and Women's Hospital, Boston, MA, United States; 2University of Cincinnati College of Medicine, Cincinnati, OH, United States; 3Health Sciences and Technology, Massachusetts Institute of Technology, Boston, MA, United States; 4Cardiology, Brigham and Women's Hospital, Boston, MA, United States
An adaptive filtering procedure, based on a set of ECG measurements performed outside and inside the MRI, is presented in order to separate between the real ECG and Magneto-HydroDynamic (MHD) signals in 12-lead ECGs acquired within a 1.5T MRI. The cleaned ECG improves cardiac gating and preserves S-T segment fidelity for physiological monitoring. The integrated MHD magneto-hydrodynamic signals provide non-invasive beat-to-beat cardiac output estimations. The proposed method was validated in five normal healthy subjects, including an athlete exercising inside the magnet, and a patient with frequent Premature Ventricle Contractions.
16:36
287.
RF-Safe, Multi-Polar, Diagnostic MR-EP Catheter Employing Resistive Leads and a Transformer-Based Transmission Line
Daniel Wirtz1, Bernd David1, Steffen Weiss1, Sascha Krueger1, Oliver Lips1
1Imaging Systems & Intervention, Philips Research Europe - Hamburg, Hamburg, Germany
RF heating of a diagnostic multi-polar EP mapping-catheter equipped with resistive leads for ECG signal transmission was investigated by electromagnetic simulations and subsequent measurements. The influence of wire resistance and number of wires in the catheter has been adressed. The simulations were validated by fiberoptic temperature measurements on a prototype catheter employing resistive leads. 

Furthermore, the effect of a transformer-based transmission line connected to a tracking coil on RF heating at the catheter tip, the ring electrodes and near the tracking coil was analyzed. Favourable distributions of the transformers along the safe transmission line resulting in minimum SAR were derived.

16:48
288.
Roadmaps Incorporating Respiratory and Cardiac Motion for X-Ray Fused with MRI
Anthony Zahi Faranesh1, Peter Kellman1, Robert J. Lederman1
1Division of Intramural Research, National Heart Lung and Blood Institute, National Institutes of Health, Bethesda, MD, United States
X-ray fused with MRI provides 3D roadmaps for x-ray cardiovascular interventional procedures.  This work incorporates respiratory and cardiac motion into the roadmaps to enhance image guidance.  Cardiac and respiratory motion is measured from real-time MRI images and then fit to an affine model.  Separate models are used for individual anatomic structures, to accommodate complex regional motion.  The 3D roadmaps are then deformed based on cardiac and respiratory phase to better reflect physiological motion during the procedure.
17:00
289.
Feasibility of MR-Thermometry with Blood Suppression on the Human Heart at 3T
Silke Hey1, Alexandru Cernicanu2, Baudouin Denis de Senneville1, Sebastien Roujol1, Mario Ries1, Chrit T. W. Moonen1, Bruno Quesson1
1Laboratory for Molecular and Functional Imaging, Bordeaux, France; 2Philips Healthcare, France
Ventricular tachycardia and atrial fibrillation can be treated by catheter radio-frequency ablation where PRFS-based MR thermometry is a candidate to provide intra-procedural feedback.  However, MR thermometry of the heart is challenging. As blood suppression is preferable to avoid artifacts in the myocardium, we explore three different options, namely double inversion recovery (DIR), motion-sensitized driven equilibrium (MSDE), and inflow saturation (IS). The effectiveness of the blood suppression and its effect on the temperature stability in the septum is evaluated in eight healthy volunteers for 50s of free-breathing using VCG cardiac triggering and navigator respiratory compensation.
17:12
290.
Direct MRI-Guided Needle Access to the Heart and Blood Vessels
Christina E. Saikus1, Kanishka Ratnayaka1,2, Israel M. Barbash1, Ozgur Kocaturk1, Anthony Z. Faranesh1, Robert J. Lederman1
1Translational Medicine Branch, Division of Intramural Research, National Heart Lung and Blood Institute, National Institutes of Health, Bethesda, MD, United States; 2Cardiology Division , Children's National Medical Center, Washington DC , United States
Inherent soft-tissue contrast and multi-planar imaging of MRI without ionizing radiation makes it appealing for guidance of traditional and complex cardiovascular access.  In this work, we have utilized real-time MRI to guide peripheral vascular access in addition to more precise targeting of direct cardiac access to the right ventricle in swine.  MR imaging with compatible devices provides valuable anatomical information to the operator and enables trajectory planning and procedure monitoring to ensure a safe and efficient entry to the heart and vasculature.
17:24
291.
Catheter Tracking Using Transmit Array System
Haydar Celik1,2, Ibrahim Davut Mahcicek2, Ergin Atalar, 2,3
1Electrical and Electronics Engineering, Bilkent University , Ankara, Turkey; 2National Magnetic Resonance Research Center (UMRAM), Ankara, Turkey; 3Electrical and Electronics Engineering, Bilkent University, Ankara, Turkey
Although, soft tissue contrast of MRI is effectively high, visualization of the internal devices, such as guidewires and catheters, is not straight forward. In order to achieve better identification of these devices, various tracking techniques have been developed. Passive tracking methods are easy to implement, but they are not sufficiently reliable. The main problem of active tracking techniques is uneasy device handlings. They need to be connected to imager with cables. In addition, these cables create safety problems. There are also hybrid methods, using inductively coupled RF (ICRF) and receive coupled RF (RCRF) coils. In our study, we propose a new method using ICRF coils and transmit array system. Presented method enables simultaneous acquisition of anatomy and catheter images.
17:36
292.
Excite by Light: A Novel MR-Safe Method of Catheter Tip Tracking
Reiner Umathum1, Axel Joachim Krafft1, Michael Bock1
1German Cancer Research Center, Heidelberg, Germany
A novel method for MR-safe catheter tip tracking was investigated. RF-modulated light is converted into a current at the tip of an interventional catheter driving a small resonant circuit tuned to the 1H resonance frequency and exciting a small liquid reservoir locally. The generated MR signal is read out with conventional MR imaging coils so that the catheter tip can be effectively visualized against a dark signal background.
17:48
293.
Prospective Motion Correction Using an MR-Tracking Tetrahedron for Intra-Cavitary MRI
Lei Qin1, Ehud J. Schmidt1, W. Scott Hoge1, Juan Santos2, Clare Tempany-Afdhal1, Kim Butts-Pauly3, Charles L. Dumoulin4
1Radiology, Harvard Medical School, Boston, MA, United States; 2Electrical Engineering, Stanford University, Stanford, CA, United States; 3Radiology, Stanford University, Stanford, CA, United States; 4Radiology, Cincinnati Children's Hospita, Cincinnati, OH, United States
Intra-cavitary imaging coils have been developed to achieve higher spatial resolution. However, they suffer more severely from motion artifacts since both the anatomy and the coil are moving while image acquisition occurs. We propose integrating a Tetrahedron-shaped active MR-tracking coil into an intra-cavitary imaging coil for motion detection, and to perform prospective motion (rotation and translation) corrections in real-time, so that the entire image can be acquired in a “static” frame of reference. Experiments show significant image quality improvements for both in-plane and through-plane motion correction.
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Variation of ADC with Cell Cycle Phases: A Study Using Synchronized HL-60 Cells
Junzhong Xu1, Jingping Xie1, Jerome Jourquin2, Daniel C. Colvin1, Mark D. Does1, Vito Quaranta2, John C. Gore1
1Institute of Imaging Science, Vanderbilt University, Nashville, TN, United States; 2Cancer Biology, Vanderbilt University, Nashville, TN, United States
Proliferating tumors usually contain a much higher fraction of cells in active cell division phases, so for a full understanding of the diffusion properties of tumors it is necessary to understand the changes that occur in cells in different phases. Here we report how oscillating gradient spin echo (OGSE) methods detect intracellular changes of synchronized HL-60 cells at different phases, while conventional pulsed gradient spin echo (PGSE) methods cannot distinguish changes at sub-cellular dimensions due to relatively long diffusion times. This feature means OGSE methods may provide extra contrast for detecting cancer.
16:12
295.
Determining the Biophysical Mechanisms of Intracellular Water Diffusion and Its Response to Ischemia in Perfused Cell Cultures
Kevin D. Harkins1,2, Jean-Phillipe Galons3, Joseph L. Divijak1, Theodore P. Trouard1,3
1Biomedical Engineering, University of Arizona, Tucson, AZ, United States; 2Vanderbilt University Institute of Image Science, Vanderbilt University, Nashville, TN, United States; 3Radiology, University of Arizona, Tucson, AZ, United States
It was initially discovered nearly two decades ago that the apparent diffusion coefficient (ADC) drops 30-50% after the onset of ischemic stroke. Despite its clinical utility, there is still no consensus on the biophysical cause of the drop in the ADC. In this work, oscillating gradient and pulsed gradient diffusion experiments were performed on perfused cell cultures to measure the ADC of intracellular water over a wide range of diffusion times. Results indicate that the biophysical mechanisms that influence ADC are diffusion time dependent, where diffusion measured at short diffusion times is highly sensitive to the intrinsic diffusion of intracellular water and the diffusion measured at longer diffusion times is more sensitive to cell size.
16:24
296.
Acute Diffusion MRI Measurements Predict Chronic Axonal Function Assessed Using Electrophysiology
Joong Hee Kim1, David S. K. Magnuson2, Sheng-Kwei Song1
1Radiology, Washington University , St. Louis, MO, United States; 2Neurological Surgery and Anatomical Sciences & Neurobiology, University of Louisville, Louisville, KY, United States
Diffusion tensor imaging (DTI) has been widely employed to assess central nervous system white matter integrity in animal models and patients. Herein, we demonstrate for the first time that the axonal injury marker derived by DTI as early as 3 hours post-spinal cord contusion, a time point when no existing modality is capable of assessing underlying axonal injury or the neurological disability, reflects injury severity and accurately predicts long-term neurological function.
16:36
297.
Early Detection of Tumor Treatment Response with Temporal Diffusion Spectroscopy
Daniel C. Colvin1, Mary E. Loveless1, Mark D. Does1, Zou Yue1, Thomas E. Yankeelov1, John C. Gore1
1Vanderbilt University Institute of Imaging Science, Vanderbilt University, Nashville, TN, United States
Temporal diffusion spectroscopy methods, which employ rapid oscillations of the motion sensitizing diffusion gradient, are capable of probing diffusion times orders of magnitude shorter than those typically achieved with conventional pulsed gradient methods.  Consequently, the apparent diffusion coefficient (ADC) measured with these methods may provide a more accurate assessment of tumor response to therapy due to their ability to detect structural variations over much shorter length scales.  Results in a 9L tumor model in rats in vivo demonstrate that these methods can detect variations in ADC within 24 hours of chemotherapeutic treatment, when conventional methods showed no such change.
16:48
298.
Apparent Exchange Rate of Water in Human Brain Matter Revealed by a Novel Pulse Sequence
Markus Nilsson1, Daniel Topgaard2, Sara Brockstedt, Freddy Ståhlberg1,3, Jimmy Lätt1,4
1Department of Medical Radiation Physics, Lund University, Lund, Sweden; 2Physical Chemistry, Lund University, Lund, Sweden; 3Department of Diagnostic Radiology, Lund University, Lund, Sweden; 4Center for Medical Imaging and Physiology, Lund University Hospital, Lund, Sweden
Results using a novel diffusion sensitive imaging sequence generating a potentially useful contrast mechanism: the apparent exchange rate of water, related to the and cell membrane permeability. Diagnostics and prediction of treatment outcome of various pathologies might benefit from the additional information gained by knowledge of the water exchange rate. The sequence was evaluated in phantom as well as in vivo.

17:00
299.
Neurite Beading Is Sufficient to Decrease the Apparent Diffusion Coefficient Following Ischemic Stroke
Matthew D. Budde1, Joseph A. Frank1
1Radiology and Imaging Sciences, National Institutes of Health, Bethesda, MD, United States
Within minutes of an ischemic stroke, the apparent diffusion coefficient (ADC) dramatically decreases in the infarcted brain tissue. Although the ADC change is likely related to cell swelling, the precise biophysical mechanism remains elusive.  In this report, it is demonstrated that swelling of axons and dendrites, collectively known as neurites, causes the cell membrane to exhibit a beaded morphology.  A simulation of diffusion in beaded neurites was performed and validated in an ex vivo model of beading in sciatic nerves.  The results demonstrate that beading of the cell membrane is sufficient to decrease ADC following acute ischemic stroke.
17:12
300.
Accounting for Free and Restricted Diffusion Processes in Single- And Double-PFG Experiments Using a Novel Bi-Compartmental Phantom
Noam Shemesh1, Evren Özarslan2, Amnon Bar-Shir3, Peter J. Basser2, Yoram Cohen1
1School of Chemistry, Tel Aviv University, Tel Aviv, Israel; 2Section on Tissue Biophysics and Biomimetics, NICHD, National Institutes of Health, Bethesda, MD, United States; 3Chemistry Department, Tel Aviv University, Tel Aviv, Israel
White-matter voxels which are contaminated with CSF or water diffusing in perpendicular crossing fibers constitute systems in which free and restricted diffusion are superimposed. To study the microstructural information that can be obtained in such settings, we prepared a bi-compartmental phantom in which free water (Gaussian diffusion) are superimposed with water in microcapillaries (restricted diffusion). Both single- and double-PFG experiments were conducted. We find that at low q-values, the signal arising from free water masks that of restricted diffusion and that microstructural information can only be obtained at higher q-values. We also applied these findings to a crossing fibers phantom.
17:24
301.
Feasibility of Measuring Microstructural Features of Systems with Intermediate Exchange and Sub-Cellular Compartmentalization Using Diffusion MRI
Irina Kezele1, Philip Batchelor2, Cyril Poupon1, Jean-François Mangin1, Denis Le Bihan1, Daniel C. Alexander3
1NeuroSpin, CEA, Gif-sur-Yvette, France; 2King's College , London, United Kingdom; 3University College , London, United Kingdom
We propose an analytic three-compartment diffusion model where the intra-cellular architecture and exchange between the compartments are considered. This model can explain cell characteristic sizes and cell-membrane permeability, the features that are suggested to be related to different soft tissue pathologies (e.g., malignancy). Using the proposed model, we deliver an optimized imaging protocol to measure the relevant model parameters. The simulation results demonstrate the accuracy of estimating the parameters with both negligible and moderate membrane permeability, assuming pulsed-gradient spin-echo sequence and scanner parameters suitable for small animal imaging. The potential for new biomarker definition at the micro-scale is thus suggested.
17:36
302.
Monte Carlo Study of a Two-Compartment Exchange Model of Diffusion
Els Fieremans1, Dmitry S. Novikov1, Jens H. Jensen1, Joseph A. Helpern1,2
1Radiology, New York University School of Medicine, New York, United States; 2Center for Advanced Brain Imaging, Nathan S. Kline Institute, Orangeburg, NY, United States
Chemical exchange models have been frequently applied to quantify diffusion measurement in living tissues. Here we investigate numerically a two-compartment exchange (Kärger) model as applied to diffusion in a system of parallel cylinders with permeable walls, which serves as a model for axons in white matter. We show that the Kärger model accurately predicts the diffusivity and the diffusional kurtosis when the membranes are sufficiently impermeable. The exchange time can then be derived from the time-dependence of the diffusional kurtosis. For larger permeabilities, the Kärger model overestimates the actual exchange time.
17:48
303.
A Joint PDF for the Eigenvalues and Eigenvectors of a Diffusion Tensor
Sinisa Pajevic1, Peter J. Basser2
1CIT, NIH, Bethesda, MD, United States; 2NICHD, NIH, Bethesda, MD, United States
We propose a joint probability density function (pdf) of the eigensystem of a 2nd-order estimated diffusion tensor, which we show decouples into a product of  pdfs of its eigenvalues and eigenvectors for a well-designed MR experiment and moderate SNR.  This finding provides the foundation for the development of a rigorous and general statistical hypothesis-testing framework valid for measured DTI data.
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Mapping of Cellular Layers in Mouse Brain and Spinal Cord Using Magnetization Transfer and Manganese
Takashi Watanabe1, Jens Frahm1, Thomas Michaelis1
1Biomedizinische NMR Forschungs GmbH am MPI für biophysikalische Chemie, Göttingen, Germany
This work demonstrates the complementary and combined use of magnetization transfer and manganese administration in T1-weighted MRI of the brain and spinal cord of living mice. The off-resonance irradiation effectively suppresses the signal intensity of the white matter, while the bright signals of dense cellular assemblies are much less affected. This differential effect well complements the contrast induced by manganese administration. Thus, magnetization transfer may distinguish neuron-rich tissue from adjacent myelin-rich tissue. Furthermore, quantitative evaluations indicate a higher sensitivity for manganese when combined with magnetization transfer.
16:12
305.
In Vivo Manganese-Enhanced MRI of Retinotopic Mapping in Superior Colliculus
Kevin C. Chan1,2, Jiang Li3, Iris Y. Zhou1,2, Kwok-fai So3, Ed X. Wu1,2
1Laboratory of Biomedical Imaging and Signal Processing, The University of Hong Kong, Hong Kong SAR, China; 2Department of Electrical and Electronic Engineering, The University of Hong Kong, Hong Kong SAR, China; 3Department of Anatomy, The University of Hong Kong, Hong Kong SAR, China
This study explores the capability of high-resolution 3D Mn-enhanced MRI (MEMRI) for in vivo retinotopic mapping of the rat superior colliculus (SC) upon partial transection of the intraorbital optic nerve. Upon intravitreal Mn2+ injection into both eyes, all animals in Group 1 (n=8) exhibited significantly lower signal intensity in the lateral side of the left SC compared to the left medial SC and right control SC 1 week after superior optic nerve transection in the right eye. Partial transection at other regions of the optic nerve in Group 2 (n=7) led to hypointensity in other regions of the left SC. The results of this study demonstrated the feasibility of high-resolution MEMRI for in vivo, 3D mapping of retinotopic projections in the SC upon reduced anterograde axonal transport of Mn2+ ions at sites of partial transections in the anterior visual pathways. Future MEMRI studies are envisioned that measure the retinotopic changes in normal development, disease, plasticity and therapy in longitudinal studies.
16:24
306.
In Vivo Evidence of Axonal Transport Perturbation in a Mouse Model of Tauopathy : A Track-Tracing 
Memri Study
Anne Bertrand1,2, Minh D. Hoang2, Dmitry Novikov2, Susan Pun2, Pavan Krishnamurthy1, Hameetha Banu1, Benjamin Winthrop Little2, Einar M. Sigurdsson1, Youssef Zaim Wadghiri2
1Physiology and Neuroscience, NYU Medical Center, New York, NY, United States; 2Radiology, NYU Medical Center, New York, NY, United States
We report a track-tracing MEMRI in a mouse model of tauopathy (P301L line). We compared transgenic and wild-type animals at an early stage (6 month-old), using a long timeframe protocol (9 consecutive MR examinations for each mice) and a mathematical modelization of axonal transport using a drift-diffusion model. We show that P301L mice display significant differences in 2 parameters of axonal transport : the value of the peak of Mn, and the time of the peak of Mn. We also observed trends in drift velocity V, leakage rate λ and apparent speed of Mn transport that were smaller in TG mice that in WT. This provides the first in vivo evidence of axonal transport impairment assessed by MRI in a model of tauopathy.
16:36
307.
Logan Graphical Analysis for Quantitative Evaluation of Calcium Channel Activity in the Pituitary Gland Using Manganese-Enhanced MRI (MEMRI)
Christoph Leuze1,2, Ichio Aoki1, Yuichi Kimura1
1National Institute of Radiological Sciences, Chiba, Japan; 2Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, Sachsen, Germany
Logan graphical analysis (LGA), common in PET for the quantitative analysis of neuroreceptors, was performed with MRI to investigate the influence of stimulants and inhibitors on the Calcium channel activity in animal brain tissue. In this study LGA is applied to data which was acquired by measuring the concentrations of Manganese (Mn) in tissue and blood over a certain period of time after Mn-injection. The Mn uptake between experiments was varied by the excitatory neurotransmitter Glutamate and the Calcium channel blocker Verapamil. The analysis successfully delivers information about the varying in- and outflow of Mn from blood to tissue. 

16:48
308.
MEMRI Monitoring of Manganese Release and Transport in the Rat Brain Following Convection-Enhanced Delivery (CED) of Manganese (III)-Transferrin
Christopher H. Sotak1,2, Alan P. Koretsky3
1Biomedical Engineering, Worcester Polytechnic Institute, Worcester, MA, United States; 2Radiology, University of Massachusetts Medical School, Worcester, MA, United States; 3NINDS/LFMI, National Institutes of Health, Bethesda, MD, United States
Convection-enhanced delivery (CED) of manganese(III)-transferrin (Mn(III)-Tf) into the rat brain was used to investigate its properties as an in vivo MRI contrast agent.  The spatio-temporal evolution of MEMRI signal enhancement and calculated T1 relaxation times following Mn(III)-Tf infusion was comparable to that observed following CED of Mn2+ alone.  Furthermore, Mn2+ released following intrastriatal Mn(III)-Tf infusion was transported along the striatonigral pathway and the temporal dynamics were in excellent agreement with the neuronal tract tracing studies that employ Mn2+ alone.  The results of this study are consistent with the release and subsequent transport of Mn2+ following receptor-mediated endocytosis of Mn(III)-Tf.
17:00
309.
Quantitative Multi-Parametric Assessment of a Radiation-Induced Encepholodysplasia CNS Model Using Magnetic Resonance Imaging
Shigeyoshi Saito1,2, Kazuhiko Sawada3, Xue-Zhi Sun, Kai-Hsiang Chuang4, Tetsuya Suhara, Iwao Kanno, Ichio Aoki
1Tohoku Univeristy, Sendai, Miyagi, Japan; 2National Institute of Radiological Sciences, Chiba, Japan; 3Tsukuba International University, Tsukuba, Ibaraki, Japan; 4Singapore Bioimaging Consortium, Singapore
In vivo evaluation of radiation damage in the CNS is important for the assessment and treatment. In this study, we non-invasively assessed neonatal brain of development disorder induced by prenatal x-ray exposure with quantitative MRI. Changes in T1 induced by intracellular Mn2+ contrast agents were observed in the CNS of normal and radiation irradiated rats. Diffusion and transverse relaxation time (T2)  were assessed. For the assessment of acquired images, the rats were killed humanely for a histological study with Hematoxylin-Eosin (cell density and necrotic changing), Activated Caspase-3 (apoptotic changing), and Glial fibrillary acidic protein (astrogliosis).
17:12
310.
Induced T1, T2* and Phase Changes Following Manganese Systemic Administration at 14.1T
Rajika Maddage1, José P. Marques2,3, Rolf Gruetter2,4
1Laboratory of Functional and Metabolic Imaging, Ecole Polytechnique Fédérale de Lausanne , Lausanne, Switzerland; 2Laboratory of Functional and Metabolic Imaging, Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland; 3Department of Radiology , University of Lausanne, Lausanne, Switzerland; 4Department of Radiology, University of Lausanne and Geneva, Switzerland
Manganese enhanced MRI studies have been increasingly used in animal neuroimaging thanks to its T1 shortening properties and enhancement specificity. The aim of this study was to quantitatively evaluate at 14.1T the dynamic evolution of T1, T2* in different regions of the rat brain during manganese systemic administration and to access its impact on phase imaging. Preliminary results show enhancement in the hippocampus and cortex in phase imaging making it a potential tool to trace Mn2+ enrichment.
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311.
Dynamics of Mn Transport in the Mesolimbic System Reveal Neural Projections from the Nucleus Accumbens in Vivo
Jessica A. M. Bastiaansen1,2, Xiaowei Zhang1, Davit Janvelyan1, Scott E. Fraser1, Russell E. Jacobs1
1Biological Imaging Center, California Institute of Technology, Pasadena, CA, United States; 2CIBM, EPFL, Lausanne, Switzerland
The Nucleus Accumbens (NAc) plays a fundamental role in the neural reward circuit. Herein, we investigated the feasibility of MEMRI to map neural circuitry, activation and anatomy in the rodent reward system in vivo. Using MEMRI and SPM, we monitored Mn dynamics along the afferent and efferent projections from the NAc after a stereotaxic injection of MnCl. Spatiotemporal connectivity in the mesolimbic system was visualized in vivo, providing a paradigm for future studies on the neurophysiological basis of addiction using MEMRI.
17:36
312.
Repeated T1 Mapping in Brain Following Clinical Dosage of Teslascan
Pål Erik Goa1, Christian Brekken2, Anders Thorstensen2, Brage Høyem Amundsen2, Asta Kristine Håberg3
1Dept. of Medical Imaging, St. Olavs University Hospital, Trondheim, Norway; 2Dept. of Circulation and Medical Imaging, Norwegian University of Science and Technology (NTNU), Trondheim, Norway; 3Dept. of Neuromedicine, Norwegian University of Science and Technology (NTNU), Trondheim, Norway
Whole-brain T1-mapping was performed before and 1 day, 4 days and 7 days after administration of clinical dosage of Teslascan in 8 healthy male volunteers. ROI was defined in Hippocampus, Caudate Nucleus and Corpus Callosum, and the T1 relaxation time at different timepoints after injection was compared to baseline values. Only in hippocampus at day 1 after injection was a statistically significant reduction in T1 observed. At later timepoints for the hippocampus, and for caudate nucleus in general only a trend towards reduced T1 was observed. For Corpus Callosum no T1 changes were observed.
17:48
313.
The Dose Makes the Poison - Studying Toxicity in MEMRI Applications
Barbara Gruenecker1, Sebastian Frank Kaltwasser1, Yorick H. Peterse1, Philipp G. Saemann1, Mathias Schmidt1, Carsten T. Wotjak1, Michael Czisch1
1Max Planck Institute for Psychiatry, Munich, Germany
Different fractionated manganese injections schemes for MEMRI applications have been applied to study their influence on the animals’ health and stress response and MRI signal intensity in the brain of the often used mouse strain C57BL/6N. 8 applications of 30 mg/kg MnCl2 injected at an interval of 24 hours (8x30/24) were found to produce least toxic side effects while simultaneously producing highest MRI intensity and contrast compared to 6 injections of 30 mg/kg (6x30/48) and 3 injections of 60 mg/kg applied injected with 48 hours intervals. This method may allow functional MRI in freely behaving animals exposed to prolonged paradigms.
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314.
In Vivo Simultaneous Measurement of Glutamine Synthetase and Glutamate Dehydrogenase Activity in the Hyperammonemic Rat Brain Using Localized 1H and 15N MRS
Cristina Cudalbu1, Bernard Lanz2, Paul R. Vasos3, Yves Pilloud2, Vladimír Mlynárik2, Rolf Gruetter2,4
1Laboratory for Functional and Metabolic Imaging (LIFMET), Ecole Polytechnique Fédérale de Lausanne (EPFL) , Lausanne, Switzerland; 2Laboratory for Functional and Metabolic Imaging (LIFMET), Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland; 3Laboratory for Biomolecular Magnetic Resonance, Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland; 42Departments of Radiology, Universities of Lausanne and Geneva, Switzerland
15N MRS is an alternative approach to 13C MRS in studying glutamate-glutamine metabolism and can provide a more straightforward interpretation. For this study we developed a new pulse sequence in order to simultaneously measure [5-15N]Gln and [2-15N]Gln+Glu for a direct measurement of the net glutamine synthesis rate (Vsyn-Vnt), Vsyn and VGDH under 15N-labeled ammonia infusion in the rat brain, using in vivo localized 15N MRS interleaved with 1H MRS. We obtained from the 1H data a net synthesis flux (Vsyn-Vnt)=0.035±0.001µmol/min/g. By fitting the in vivo 5-15N Gln and 2-15N Glu+Gln time courses, Vsyn=0.24±0.03µmol/min/g, VGDH=0.030±0.001µmol/min/g. Finally, the apparent neurotransmission rate, Vnt=0.21±0.03µmol/min/g.
16:12
315.
GABA Concentration in Frontal Eye Field Predicts Oculomotor Distractibility
Richard AE Edden1,2, Petroc Sumner3, Aline Bompas3, Krish D. Singh3
1Russell H Morgan Department of Radiology and Radiological Sciences, The Johns Hopkins University, Baltimore, MD, United States; 2FM Kirby Research Center for Functional MRI, Kennedy Krieger Institute, Baltimore, MD, United States; 3CUBRIC, School of Psychology, Cardiff University, Cardiff, United Kingdom
Recent developments in the quantitation of GABA through edited MRS allow the behavioural consequences of individual differences in local GABA concentration to be studied. Such studies provide an important window into the workings of the healthy brain and a multimodal probe to investigate pathology.  Eye movements, known to be altered in many pathologies, are  thought to be planned in frontal eye fields (FEF). In this study we measure GABA concentration in a functionally-localised FEF region and show that GABA predicts saccade distractibility in healthy controls; this novel approach suggests further studies into the biochemical origins of neuropathologic behavioural deficits.
16:24
316.
MR Spectroscopy Without Water Suppression for the Determination of Proton Exchange Rates in the 
Human Brain
Erin Leigh MacMillan1, Daniel Guo Quae Chong1, Wolfgang Dreher2, Anke Henning3, Chris Boesch1, Roland Kreis1
1Department of Clinical Research, University of Bern, Bern, Switzerland; 2Dept. Chemistry, University of Bremen, Bremen, Germany; 3Institute for Biomedical Engineering, University and ETH Zurich, Zurich, Switzerland
MRS without water suppression can detect exchangeable proton resonances, particularly downfield of water.  Employing a two-acquisition scheme with alternating up- or down-field metabolite inversion prior to PRESS, both the metabolite and water spectra were obtained from the human brain in-vivo.  The experiment was performed with and without a water inversion prepulse with varying inversion times (TI).  The magnetization transfer curves were fit with a Bloch-McConnell two-site exchange model to determine exchange rates, with initial estimates yeilding lifetimes (1/Km�¨w) ranging from 90ms to >2s, which offer information about pH and chemical microenvironments, and may aid in the understanding of CEST effects.
16:36
317.
Modeling of 13C MRS Data of Cerebral Glucose Metabolism Comparing Mild Hypoglycemia with 
Euglycemia in Humans
Kim C.C. van de Ven1, Marinette van der Graaf1,2, Alexander A. Shestov3, Bastiaan E. de Galan4, Cees J.J. Tack4, Pierre-Gilles Henry3, Arend Heerschap1
1Radiology, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 2Clinical Physics Laboratory, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 3Center for Magnetic Resonance Research, University of Minneapolis, Minneapolis, MN, United States; 4General Internal Medicine, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands
During hypoglycemia the supply of the brain with glucose is reduced. The aim of this study was to examine the direct effects of hypoglycemia on cerebral glucose metabolism by 13C MRS with infusion of [1-13C]glucose. 13C-label from glucose gets incorporated into isotopic positions in downstream amino acids. To estimate metabolic kinetics the time dependent uptake curves were modeled with a one-compartment model of cerebral glucose metabolism. Assuming similar labeling in plasma [3-13C]lactate, the flux through the TCA cycle, given by VTCA , were comparable for both groups indicating that brain metabolism is maintained during mild hypoglycemia.
16:48
318.
Quantification and Differentiation of CK and ATPase Fluxes Between Human GM and WM Using 3D 31P CSI and Saturation Transfer
Xiao-Hong Zhu1, Fei Du1, Qiang Xiong1, Hongyan Qiao1, Xiao Liu1, Jianyi Zhang2, Xiaoliang Zhang3, Kamil Ugurbil1, Wei Chen1
1Center for Magnetic Resonance Research, Department of Radiology,, Minneapolis, MN, United States; 2Department of Medicine, University of Minnesota, Minneapolis, MN, United States; 3University of California San Francisco, San Francisco, CA, United States
In vivo 31P MRS in combine with saturation transfer provides a useful tool for noninvasively measuring the cerebral metabolic fluxes of creatine kinase (CK) and ATPase reactions. However, 3D imaging of these metabolic fluxes in human brain is challenging owing to limited sensitivity and complicated quantification model when a short (desired) repetition time is used. In this study, we demonstrate that with advanced 31P MRS imaging approach and a newly developed quantification method, it is possible to image the CK and ATPase reaction rate constants and fluxes in human brain at 7T. We found that these fluxes were several folds higher in the grey matter than white matter. This study demonstrates not only the superior sensitivity achievable at high/ultrahigh field, but also the great potential of 31P approach for studying cerebral HEP metabolism and neuroenergetics associated with brain function and dysfunction.
17:00
319.
Improved Quantification of Mitochondrial Exchange, TCA Cycle Rate and Neurotransmission Flux Using 1H{13C} MRS Measurements of C4 and C3 of Glutamate and Glutamine
Bernard Lanz1, Lijing Xin1, Rolf Gruetter1,2
1Laboratory for functional and metabolic imaging, Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland; 2Departments of Radiology, Universities of Lausanne and Geneva, Lausanne and Geneva, Switzerland
[2-13C]acetate infusion coupled with 13C MRS enables the separated assessment of glial and neuronal Krebs cycle fluxes with higher accuracy than 13C labeled glucose, due to the asymetric metabolism of acetate in the brain. However, the faster neuronal Krebs cycle induces a strong dilution of the 13C labeled glutamate on the neuronal side, resulting in lower 13C MRS signal than with glucose. In this study, we analyzed with Monte-Carlo simulations the precision of the fitted metabolic fluxes with separated GluC3/GlnC3 curves obtained with 1H{13C} MRS as well as the impact of the neuroglial partition of glutamate on the fluxes.
17:12
320.
Composition of Fatty Acids in Adipose Tissue by In Vivo 13C MRS at 7T
Ivan Dimitrov1, Jimin Ren2, Deborah Douglas2, Jeannie Davis2, 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 risk of many chronic diseases may be influenced by the composition of fatty acids in adipose tissue, particularly the ratio of saturated to unsaturated fats and the ratio of omega-6 to omega-3 fats. However, the chemical shift dispersion of 1H MRS is not sufficient for full analysis of chemical composition. Broadband proton-decoupled 13C NMR spectra of subcutaneous adipose tissue were obtained in healthy subjects.  After corrections for T1 and nuclear Overhauser effects, the poly-, mono-, and saturated fat composition was 18%, 49%, and 32%, respectively. 13C NMR is a rich source of information about adipose composition in humans.
17:24
321.
Influence of Regional Macromolecule Baseline on the Quantification of Neurochemical Profile in Rat Brain
Lijing Xin1, Vladimir Mlynárik1, Hongxia Lei2, Rolf Gruetter, 12
1Laboratory of Functional and Metabolic Imaging (LIFMET), Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland; 2Department of Radiology, University of Lausanne, Lausanne, Switzerland
The aim of present study was to measure the macromolecule baselines from four different volumes of interest including cortex, hippocampus, striatum and a mixture of brain structures, and then to assess their influence on the quantification of metabolites. Minor differences were found between the macromolecules acquired from specific regions and a large volume containing various cerebral structures. A slight variability in the shape of the macromolecule baseline introduced by data processing can affect calculated concentrations of less well characterized metabolites. The use of a generic experimental macromolecule baseline provides a sufficiently accurate measurement of the neurochemical profile in rat brain.
17:36
322.
Short Echo Time H1 Chemical Shift Imaging Data Quantification in the Mouse Brain at 11.7T Using a Constrained Parametric Macromolecular Model
Hélène Ratiney1, Yann Le Fur2, Michaël Sdika2, Sophie Cavassila3
1Université de Lyon, CREATIS-LRMN; CNRS UMR 5220; Inserm U630; INSA-Lyon; Université Lyon 1, Villeurbanne, France; 2Université Aix-Marseille II, CRMBM, CNRS UMR 6612, Marseille, France; 3Université de Lyon,, CREATIS-LRMN; CNRS UMR 5220; Inserm U630; INSA-Lyon; Université Lyon 1, Villeurbanne, France
Short echo time chemical shift imaging (SE-CSI) data quantification at 11.7T in the mouse brain is challenging because the magnetic field inhomogeneity impact the quality of both water suppression and  spectral resolution and macromolecular contamination can vary from voxel to voxel. We propose to derive from macromolecular CSI acquisition a constrained parametric macromolecular model to incorporate strong prior knowledge into the fitting of the SE-CSI. Evaluation of this approach on in vivo data acquisition is proposed and discussed.
17:48
323.
Spectroscopy of the Human Prostate at 3 Tesla Using Surface Coil: Age-Related Changes
Jan Weis1, Antonina Bergman1, Francisco Ortiz-Nieto1, Mikael Häggman2, Håkan Ahlström1
1Dept. of Radiology, Uppsala University Hospital, Uppsala, Sweden; 2Dept. of Urology, Uppsala University Hospital, Uppsala, Sweden
Single-voxel spectroscopy and 2D spectroscopic imaging of the prostate at 3 T was performed using standard surface coil. Spectra of 53 healthy volunteers were processed using customized LCModel. It was found that metabolite-to-citrate spectral intensity ratios were significantly lower in older individuals than in younger. Our results demonstrate that the prostate spectroscopy at 3 T is feasible using surface coil. LCModel provides a high level of accuracy for analysis of prostate spectra. Our results indicate that each 1H MRS study of the human prostate should include age-matched controls.
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324.
Intravoxel Incoherent Motion (IVIM) and Diffusion Tensor Imaging (DTI) in Healthy Kidney: Influence of Renal Flow Challenge
Eric Edward Sigmund1, Pierre Hughes Vivier1, Nicole Lamparello1, Dabang Sui1, Artem Mikheev1, Henry Rusinek1, Vivian S. Lee1, Lei Zhang1, Hersh Chandarana1
1Radiology, New York University Langone Medical Center, New York, NY, United States
Renal fluid transport is a superposition of flow, resorption, and diffusion, and diffusion-weighted imaging (DWI) in the kidney is correspondingly complex.  Advanced DWI protocols have emerged, such as intravoxel incoherent motion (IVIM) for flow/diffusion separation, and diffusion tensor imaging (DTI) for measurement of flow or structural anisotropy.  We employed these two approaches in a cohort of  normal volunteers undergoing MRI at baseline and following two flow challenges (hydration and furosemide).  Six diffusion metrics (apparent diffusion coefficient ADC, tissue diffusivity Dt, perfusion fraction fp, pseudodiffusivity Dp, mean diffusivity MD, fractional anisotropy FA) were evaluated for reproducibility, tissue contrast, and challenge response.
16:36
325.
Determination of Glomerular Filtration Rate in Cirrhotic Patients by MR Renography: Pilot Study
Pierre-Hugues Vivier1,2, Pippa Storey1, Jeff L. Zhang1, Akira Yamamoto1, Kristopher Tantillo1, Ruth P. Lim1, James S. Babb1, Henry Rusinek1, Devon John3, Lewis W. Teperman3, Kent Friedman4, Judith Benstein5, Edward Skolnik5, Vivian S. Lee1
1Radiology, NYU Langone Medical Center, New York, New-York, United States; 2LITIS Laboratory EA4108, School of Medicine and Pharmacy, Rouen, France; 3Transplant Clinic, NYU Langone Medical Center, New York, New-York, United States; 4Nuclear Medicine, NYU Langone Medical Center, New York, New-York, United States; 5Nephrology, NYU Langone Medical Center, New York, New-York, United States
Glomerular filtration rate (GFR) assessment based on creatinine formulas is highly inaccurate in cirrhotic patients, despite its utmost importance. We prospectively investigated the feasibility, accuracy, precision and reproducibility of MR-GFR measurements in 20 cirrhotic patients undergoing routine liver MRI, using a protocol that added less than 10 additional minutes and 3 mL gadoteridol. Urinary clearance of 99mTc-DTPA served as reference GFR. MR-GFR values were more accurate and precise than creatinine-based GFR values. Reproducibility was comparable to the reference method.
16:48
326.
Accurate and Precise Measurement of Renal Filtration and Vascular Parameters Using DCE-MRI and a 3-Compartment Model.
Paul S. Tofts1, Marica Cutajar1,2, Iosif Mendichovszky3, Isky Gordon2
1Imaging Physics, Brighton & Sussex Medical School, Brighton, East Sussex, United Kingdom; 2Radiology and Physics, UCL Institute of Child Health, London, United Kingdom; 3University of Manchester, Manchester, United Kingdom
The precision and accuracy of a recent compartmental model of renal DCE-MRI is investigated. Precision is assessed by repeated examination of 15 normal volunteers; accuracy is assessed by comparison with published values (where available). Local filtration (Ktrans) is reproducible (instrumental sd 15%) and accurate (0.25 min-1), giving GFR 115 mL min-1. Mean Transit Time (5.9 s) is reproducible (sd 6%) and a candidate biomarker. Blood flow is reproducible to 12%, although absolute values are high. Filtration fraction is more reproducible (8%) although lower than published values. Normal kidney volume was measured as 214 mL/1.73m2.
17:00
327.
Multiphase True-FISP ASL in the Kidney
Caroline L. Hoad1, Eleanor F. Cox1, Alexander G. Gardener1, Devasuda Anblagan1, Susan T. Francis1
1School of Physics and Astronomy, University of Nottingham, Nottingham, Nottinghamshire, United Kingdom
Multiphase True-FISP ASL is implemented in the kidney. This technique provides a robust method to map the transit time, perfusion rate and longitudinal relaxation time of the kidney in a total acquisition time of less than 5 minutes. Maps of these parameters are shown, with transit time maps depicting a clear increase in transit time from feeder vessels to the outer edge of the renal cortex, and perfusion maps displaying significant differences between renal cortex, medulla, and feeder vessels. The mean transit time to the renal cortex was 368±52 ms, mean perfusion rate 246±21 ml/100g/min and mean T1 1132±63 ms.
17:12
328.
Effect of Iodixanol, a Iso-Osmolar Radio-Contrast Agent on Intra-Renal Oxygenation by BOLD MRI
Lu-Ping Li1, JoAnn Carbray1, Maria Papadopulou-Rosenzweig2, Richard Solomon3, Pottumarthi V. Prasad1
1Radiology, Northshore University Healthsystem, Evanston, IL, United States; 2Radiation Medicine, Northshore University Healthsystem, Evanston, IL, United States; 3Nephrology, University of Vermont, Burlington, Burlington, VT, United States
Radiocontrast nephropathy (RCN) is the 3rd common cause of in-hospital mortality in patients with pre-existing kidney insufficiency. Although low- and iso-osmolal radiocontrast are in general believed to be safer than older ionic and high-osmolal agents, the issue remains controversial. Renal hypoxia plays a role in the pathophysiology of RCN and  BOLD MRI was previously shown to be useful in monitoring the changes in intra-renal oxygenation with iothalamate, a 1st generation ionic high osmolality agent.  Here, we report our preliminary findings using iodixanol, a 3rd generation nonionic iso-osmolality agent, that suggest similar trends as reported earlier with iothalamate.
17:24
329.
Optimisation of Oxygen-Enhanced Imaging in the Kidney
Katherine Frances Holliday1,2, Josephine H. Naish1,2, Jean Tessier3, Geoffrey J M Parker1,2
1Imaging Sciences, The University of Manchester, Manchester, United Kingdom; 2Biomedical Imaging Institute, Manchester, United Kingdom; 3Early Clinical Development, AstraZeneca, Macclesfield, United Kingdom
In this work we have optimised two sequences commonly used in Oxygen-Enhanced MRI (OE-MRI), Inversion-prepared Half Fourier Turbo Spin Echo (IR-HASTE) and Spoiled Gradient Echo (SPGR), for use in the kidneys. We then compared their abilities in vivo in a single subject. Finally we carried out a dynamic OE-MRI study in the kidneys of a small group of healthy volunteers. We showed that through the parameterisation of the dynamic signal curve obtained during gas switch-over, it is possible to create maps which distinguish between regions in the kidney with differing oxygen delivery.
17:36
330.
An Arterial Spin Labeling Approach to Kidney Perfusion:  Assessing Reproducibility in Native and Transplanted Kidneys
Nathan S. Artz1, Elizabeth A. Sadowski2, Andrew L. Wentland1, Songwon Seo3, Arjang Djamali4, Sean B. Fain1,2
1Medical Physics, University of Wisconsin-Madison, Madison, WI, United States; 2Radiology, University of Wisconsin-Madison, Madison, WI, United States; 3Biostatistics and Medical Informatics, University of Wisconsin-Madison, Madison, WI, United States; 4Nephrology, University of Wisconsin-Madison, Madison, WI, United States
An ASL-FAIR approach was used to measure kidney perfusion in the cortex of 10 native kidneys and 15 transplanted kidneys in subjects with a wide range of kidney function. Exams were repeated within each visit and on two separate days and evaluated for reproducibility. The average within day Interclass Correlation Coefficient (ICC) was 0.93 with a Coefficient of Variation (CV) of 7.6% and the average between day ICC was 0.91 with a CV of 10.6%.  This ASL method is reproducible in the cortex of the kidney. The data also provides guidelines for differentiating normal and abnormal perfusion variation during longitudinal assessment.
17:48
331.
Early Detection of Transplant Rejection by In Vivo 19F MRI
Ulrich Flögel1, Su Song2, Inga Kreideweiß1, Zhaoping Ding1, Oliver Witzke2, Jürgen Schrader1
1Institut für Herz- und Kreislaufphysiologie, Heinrich-Heine-Universität, Düsseldorf, NRW, Germany; 2Klinik für Nephrologie, Universitätsklinikum Essen, Germany
This study was aimed at developing an approach for the early in vivo detection of organ rejection in a murine heterotopic abdominal heart transplantation model. As contrast agent emulsified perfluorocarbons (PFCs) were used, which are biochemically inert and are known to be phagocytized by monocytes/macrophages. 1H/19F MRI enabled us to detect the initial immune response not later than 3 days after surgery, when conventional parameters did not reveal any signs of rejection. The results show that intravenously applied PFCs accumulate in areas affected by rejection and can be sensitively detected by 1H/19F MRI at a field strength of 9.4 T.
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332.
Observation of Frequency Shifts Induced by Chemical Exchange in Brain Tissue
Karin Shmueli1, Steve Dodd2, T-Q Li3, Jeff H. Duyn1
1Advanced MRI Section, Laboratory of Functional and Molecular Imaging, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, United States; 2Functional and Molecular Metabolism Section, Laboratory of Functional and Molecular Imaging, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, United States; 3Department of Medical Physics, Karolinska Huddinge, Stockholm, Sweden
Water-macromolecular exchange has been proposed to explain brain gray and white matter frequency (phase) contrast. We extended previous observations of exchange-induced frequency shifts (fexch) in protein solutions by performing chemical shift imaging experiments using reference chemicals (TSP and dioxane) to observe positive fexch in fixed human and fresh pig brain tissue. Substantial negative GM-WM δfexch was observed which was similar for all tissues and references but opposite to in-vivo GM-WM frequency contrast, implying that tissue magnetic susceptibility may have a greater contribution. Exchange should therefore be included in frequency contrast models but is insufficient to explain in-vivo GM-WM phase contrast.
16:12
333.
Classical Interpretation of T1rho and T2rho Relaxation
Michael Carl1, Mark Bydder2, Eric Han1, Graeme Bydder2
1GE Healthcare, Waukesha, WI, United States; 2University of California, San Diego, CA, United States
We present a simulation model based solely on classical equations to study spin-lattice relaxation in the rotating frame. Without the confound of a quantum mechanical treatment, this model allows for an intuitive understanding of spin locking such as T1rho dispersion, oscillations caused by residual dipolar interactions (RDI), and T2rho.
16:24
334.
Quantitative T1rho Imaging Using Phase Cycling for B0 and B1 Field Inhomogeneity Compensation
Weitian Chen1, Atsushi Takahashi1, Eric T. Han1
1MR Applied Science Lab, GE Healthcare, Menlo Park, CA, United States
T1rho imaging is promising in clinical applications such as early detection of osteoarthritis. T1rho imaging, however, is sensitive to B0 and B1 RF field inhomogeneities. In this work, we report on a phase cycling method to eliminate B1 RF inhomogeneity effects in T1rho imaging. The presences of B0 field inhomogeneity can compromise B1 RF inhomogeneity compensation approaches. We present a method which combines the phase cycling approach with a composite RF pulse scheme proposed by Dixon et al for simultaneous compensation of B0 and B1 RF field inhomogeneity in T1rho imaging. The proposed T1rho RF preparation methods can be combined with an SNR-efficient 3D T1rho imaging method MAPSS without compromising scan time.
16:36
335.
Quantitative Magnetization Transfer Imaging of Human Brain at 3T Using Selective Inversion Recovery
Richard D. Dortch1,2, Ke Li1,2, Ashish A. Tamhane3, E B. Welch2,4, Dan F. Gochberg1,2, John C. Gore1,2, Seth A. Smith1,2
1Department of Radiology and Radiological Sciences, Vanderbilt University, Nashville, TN, United States; 2Vanderbilt University Institute of Imaging Science, Vanderbilt University, Nashville, TN, United States; 3Department of Biomedical Engineering, Illinois Institute of Technology, Chicago, IL, United States; 4MR Clinical Science, Philips Healthcare, Cleveland, OH, United States
Quantitative magnetization transfer (qMT) yields quantitative information about interactions between immobile macromolecular protons and free water protons. Because of its relatively short scan times, the pulsed, off-resonance saturation qMT approach is most commonly employed on clinical systems; however, it suffers from complicated data analysis and sensitivity to macromolecular proton lineshape assumptions. The selective inversion recovery (SIR) approach does not suffer from these shortcomings, but has not been widely implemented on clinical systems. In this study, the SIR approach was implemented on a clinical 3T system. The resultant qMT parameters in healthy brain were in good agreement with previously published values.

16:48
336.
Magnetization Transfer Mapping of Myelinated Fiber Tracts in Living Mice at 9.4 T
Susann Boretius1, Peter Dechent2, Jens Frahm1, Gunther Helms2
1Biomedizinische NMR Forschungs GmbH, Max-Planck-Institut für biophysikalische Chemie, Göttingen, Germany; 2MR-Research in Neurology and Psychiatry, University Medical Center, Göttingen, Germany
MRI of mouse models is an integral part of translational research on white matter diseases and myelin disorders. Thus, the delineation of myelinated fiber tracts in mice becomes of growing interest. Here we used in healthy adult mice a novel FLASH-based parameter for magnetization transfer that was recently established for human applications. In comparison to maps of MT ratio and T1, this parameter provides an improved gray-white matter contrast that allows for the visualization of small neuronal fiber bundles such as the mammilothalamic tract and fasciculus retroflexus.
17:00
337.
Molecular Mechanisms of Magnetization Transfer
Scott David Swanson1
1Department of Radiology, University of Michigan, Ann Arbor, MI, United States
We present a look at the molecular mechanisms of MT in agarose and gelatin samples.  MT is found to be driven by whole water exchange in agarose and proton exchange in gelatin.
17:12
338.
CEST-Dixon MRI for Sensitive and Accurate Measurement of Amide Proton Transfer in Humans at 3T
Jochen Keupp1, Holger Eggers1
1Philips Research Europe, Hamburg, Germany
CEST-MRI based measurement of endogenous proteins using the amide proton transfer (APT) signal could find important clinical applications in oncology (tumor metabolism) and in neurology (ischemic acidosis). As APT-MRI is very sensitive to B0 inhomogeneity, we propose to apply multi gradient-echo sequences and derive a B0 map by the Dixon technique, as opposed to previously described methods like full CEST-spectra interpolation or separate water resonance mapping.  Furthermore, technical limits for pulse lengths on clinical scanners are addressed and a saturation of 1 second is achieved (human head).  Feasibility of APT-MRI within 6 minutes (SENSE R=3) is demonstrated in volunteers at 3T.
17:24
339.
Detection of Myo-Inositol In-Vivo Using MR Chemical Exchange Saturation Transfer Imaging (MICEST)
Mohammad Haris1, Kejia Cai1, Anup Singh1, Feliks Kogan1, Walter Witschey1, Hari Hariharan1, Ravinder Reddy1
1CMROI, Department of Radiology, University of Pennsylvania, Philadelphia, PA, United States
In the current study, we demonstrated the mapping of Myo-inositol (MI) in human brain at 7T by exploiting chemical exchange saturation transfer (CEST) of labile hydroxyl proton (-OH) on the MI. The Z-spectrum of MI showed an asymmetry around~0.625ppm downfield to the bulk water resonance. The CEST imaging on healthy human brain clearly shows the distribution of MICEST contrast in gray and white matter regions and negligible contrast from cerebrospinal fluid.
17:36
340.
Differentiation Between Glioma and Radiation Necrosis Using Molecular Imaging of Endogenous 
Proteins and Peptides
Jinyuan Zhou1, Erik Tryggestad2, Zhibo Wen1, Bachchu Lal3, Tingting Zhou1, Rachely Grossman4, Kun Yan1, Silun Wang1, De-Xue Fu5, Eric Ford2, John Laterra3, Peter C.M. van Zijl1
1Department of Radiology, Johns Hopkins University, Baltimore, MD, United States; 2Department of Radiation Oncology, Johns Hopkins University, Baltimore, MD, United States; 3Department of Neurology, Kennedy Krieger Institute, Baltimore, MD, United States; 4Department of Neurosurgery, Johns Hopkins University, Baltimore, MD, United States; 5Department of Oncology, Johns Hopkins University, Baltimore, MD, United States
We show that it is possible to differentiate between glioma and radiation necrosis using the amide proton signals of endogenous cellular proteins and peptides as imaging biomarker. Using a radiation necrosis model (dose, 40 Gy; area, 10x10 mm2) and a SF188/V+ human glioma model in rats, tumors and radiation necrosis had similar conventional MRI features. However, gliomas were consistently hyperintense on amide proton transfer (APT) images, while radiation necrosis (observed about six months post-radiation) was hypointense to isointense. APT MRI as an imaging biomarker for tumor presence provides unique visual information for assessing active tumor versus treatment-related injury, such as radiation necrosis.
17:48
341.
Fast T1 Mapping Using Modified Double-Inversion Recovery Pre-Pulse
Marcelo E. Andia1, Rene M. Botnar1
1Division of Imaging Sciences, Kings College London, London, United Kingdom
In this work we present a new technique for fast T1 estimation where the intensity of each pixel is linearly related to its T1 value. The technique is based on a modified Double Inversion Recovery pre-pulse and only requires the acquisition of a single 2D or 3D dataset. The technique was validated in a T1 phantom and in a pre-clinical study of renal perfusion using a gadolinium based contrast agent. Potential applications include fast T1 quantification in myocardial perfusion, infarct or fibrosis imaging.
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Isabell Steinseifer, M.Sc., Department of Radiology, Radboud Unversity Nijmegen Medical Centre, Nijmegen, The Netherlands

20:18 
Final Discussions

20:30 
Adjourn


Hyperpolarized Media MR Study Group 
Room A4
18:15 - 20:15


18:15  
Study-Group Business

18:30 
Statement on the Availability and Price of 3He

18:40 
in-vivo Detection of Rat Brain Metabolism Using Hyperpolarized Acetate
Mor Mishkovsky, Ph.D., EPFL, Lausanne, Switzerland

19:00 
Structural Response of the Compliant Lung to Different Ventilation Volumes Assessed by Multiple Exchange Time Xenon Transfer Contrast (MXTC)
Isabel Dregely, University of New Hampshire, Durham, NH, USA

19:20 
Experimental Investigation of the Limits of Validity of the Physical Basis of a Method for in-vivo Lung Morphometry with 3He Diffusion MRI
Juan M. Parra-Robles, Ph.D., The University of Sheffield, Sheffield, UK

19:35 
Acinar Structural Changes in Mild COPD Detected by in-vivo Lung Morphometry with Hyperpolarized 3He MRI

James D. Quirk, Ph.D., Washington University School of Medicine, St. Louis, MO, USA

19:50 
Discussion

20:15 
Adjourn


Interventional MR Study Group
Room A5
18:15 - 20:15


Overview:

This symposium has two principal aims: (1) to provide guidance for new or inexperienced sites on how to establish an effective IMR program and (2) to address controversies in the field. We will specifically tackle what the ideal field strength is for iMRI sites and openly discuss the necessity of real time MR guidance versus efficient use of previously acquired or iterative intra-procedure MR data. This discussion will focus on cardiac EP ablations.

Agenda: 
 

18:15 
Administrative Business

18:30 
Running an iMRI program: How We Do It (15-minutes presentations)

Thermal – R. Jason Stafford, Ph.D., University of Texas M.D. Anderson Cancer Center, Houston, TX, USA

Neuro – Charles L. Truwit, M.D., University of Minnesota, Minneapolis, MN, USA

19:00 
Controversies in iMRI – Optimal Field Strength for IMR
(3 10-minute “position statements”, 15 min panel discussion)

1T Advocate – Ulf Teichgräber, M.D., Charité - Universitätsmedizin Berlin, Berlin, Germany

1.5T Advocate – Clifford R. Weiss, M.D., Johns Hopkins University, Baltimore, MD, USA

3T Advocate – Clare Tempany, M.D., /Kemal Tuncali, Brigham and Women’s Hospital, Boston, MA, USA

19:45 
Controversies in iMRI – MR Guided versus MR Assisted for Cardiac EP
(2 10-minute “position statements”, 10 min panel discussion)

MR Guided Advocate – Graham A. Wright, Ph.D.,  University of Toronto, Toronto, ON, Canada

MR Assisted Advocate – Tobias R. Schaeffter, Ph.D., Kings College London, London, UK

20:15 
Adjourn


MR Engineering Study Group
Room A6
18:15 - 20:15


18:15  
MRI systems in 2020

  
Array Systems for All Field Strengths

Mark Griswold, Ph.D., Case Western Reserve University, Cleveland, OH, USA

  
Next Generation of Magnet Design

Rory Warner, Magnex Scientific Ltd., Oxford, UK

  
Engineering Problems Remaining to be Solved: A Clinical Perspective

Thomas Grist, M.D., University of Wisconsin, Madison, WI, USA

20:15 
Adjourn


MR in Drug Research Study Group
Room A7
18:15 - 20:15
  

18:15  
Business Meeting

18:30 
The Great Debates in MR in Drug Research
18:30 
MRI for Body Composition Assessment Has Little Value for Drug Development Studies
Moderator: Bradley Wyman, Ph.D.

  
Pro: Paul Hockings, Ph.D., TBD 


Con: Jeff Evelhoch, Ph.D., TBD

19:05 
MRI is a Superior Modality for Assessing Rheumatoid Arthritis or Osteoarthritis Disease Progression in Drug Related S
tudies
Moderator: TBD

  
Pro: Joshua Farber, M.D., Bradley Wyman, Ph.D. 
Con: Derek Hill, Ph.D., John Waterton, Ph.D.

19:40 
The Use of MRI for Oncology Drug Trials Should be Severely Limited

Moderator: John Hazle, Ph.D.

  
Pro: Edward Ashton, Ph.D., TBD 


Con: Yanping Luo, Ph.D., TBD

20:15 
Adjourn


Susceptibilty Weighted Imaging Study Group
Room A8
18:15 - 20:15
  


18:15  
Introduction
Juergen Reichenbach, Ph.D., Professor, Universitätsklinikum Jena, Germany

18:30 
An Overview of the State of the Art Now in SWI
Juergen Reichenbach, Ph.D., Professor, Universitätsklinikum Jena, Germany

18:45 
Iron Associated with MS Lesions, Thalamus & the Basal Ganglia with SWI

Mark Haacke, Ph.D., Director, The MRI Institute for Biomedical Research, Detroit, MI, USA

19:00 
Correlating SWI Iron Measurements with MS Disease Progression & CCSVI
Robert Zivadinov, M.D., Ph.D., Director, Buffalo Neuroimaging Analysis Center, Buffalo, NY, USA

19:15 
The Role of CCSVI in Multiple Sclerosis
Paolo Zamboni, M.D., Director, Vascular Diseases Center, ITALY

19:30 
Phase Image and Iron Content - A Word of Caution

Dmitriy A. Yablonsky, PhD, Professor, Mallinckrodt Institute of Radiology, USA


19:45 
Panel Discussion

20:00 
Closing Remarks

20:15 
Adjourn


MR Safety Study Group
Room A9
18:15 - 20:15
Business and Announcements 

Safety in Interventional Methods and Surgery in MRI Environments
Mark White, Ph.D., National Hospital for Neurology and Neurosurgery, London, UK 
Current and Future State of Regulation of EMF
Stephen F. Keevil, Ph.D., King's College, London, UK 
Will Safety Factors Eventually Limit Human MRI? 
A wide ranging debate and discussion chaired by members of the committee but with the expectation of audience participation 
20:15 
Adjourn
