— INTERNATIONAL SOCIETY FOR —

| SMRM

MAGNETIC RESONANCE IN MEDICINE

PROCEEDINGS

of the
I nter national Society for M agnetic Resonance in M edicine

ELEVENTH SCIENTIFIC MEETING AND EXHIBITION
Toronto, Ontario, Canada
10-16 July 2003

ISSN NUMBER 1545-4428
Saturday AM

OPENING SESSION

Hall F/G 07:45-08:20

07:45 Welcome and M edal Presentations
Richard L. Ehman, President

SEVENTH ANNUAL LAUTERBUR LECTURE

Hall F/G 08:20 — 09:00

08:20 The Legacy of 1.1. Rabi

Norman F. Ramsey*
"Harvard University, Cambridge, Massachusetts, USA

The Toronto Keynote L ecture

Hall F/G 09:00 - 09:25

09:00 1. Future Directionsin Funded Biomedical | maging Resear ch

Roderic I. Pettigrew!
"National Institutes of Health, National Institute of Biomedical Imaging and Bioengineering, Bethesda, Maryland, USA

The landscape of biomedical research is undergoing a significant change consequent to the merger of technology and biomedicine. At theintersection of these
scientific fieldsis the promise of new fundamental discoveries and significant progress in the understanding and management of disease. The recent creation of the
National Institute of Biomedical Imaging and Bioengineering isin large part a response to this evolutionary landscape change toward technology enabled
biomedical research and the promise of realizing a significant positive impact on the world' s health care agenda.
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PLENARY LECTURES
Imaging in Chronic Disease

Hall F/IG 09:25 - 10:15 Chairs: Garry Gold and Clifford R. Jack

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

*  Recognizethe role played by imaging in the treatment and monitoring of chronic diseases such as epilepsy,
Alzheimer’s, and arthritis;

» Evaluate the advancesin MRI that allow for improved assessment of chronic disease;

*  Recommend new MRI techniques for studying chronic disease at their ingtitution;

* Interpret new techniques, such as spectroscopy and T,-mapping, in the evaluation of chronic disease.

09:25 2. MRI/MRS of Neur odegener ative Disease and Epilepsy
Michael Weiner?
YUniversity of California, San Francisco, California, USA

Thistalk will review MRI/S for diagnosis, prognosis, therapy monitoring, and investigation of neurodegeneration and epilepsy. Neurodegenerative diseases are
characterized by loss of nerve cellsincluding: Alzheimer's disease, vascular dementia, frontotemporal dementia, Lewy Body dementia, ALS, Parkinsonss disease,
and other conditions. There are many types of epilepsy, all characterized by the common manifestation of seizures. Neurodegenerative diseases are frequently not
detected by radiologists, because they often do not produce distinctive lesions or other obvious abnormalities. However, these conditions do produce changes of
brain structure, perfusion, diffusion, and metabolites which are detected by a variety of MR techniques.

09:50 3. The Burden of (Musculoskeletal) Disease: Challengesin Imaging
Maarten Boers!
VU University Medical Center, Amsterdam, Netherlands

Muscul oskeletal disorders are the most common causes of severe long-term pain and physical disability affecting millionsworldwide. Their impact on society and
health careislarge and not fully recognized. New imaging technologies such asMRI can play a pivotal rolein improving this situation. However, applicability
must be assessed in each setting by documenting truthfulness, discriminatory power and feasibility. In muscol oskeletal disorders the applicability of MRI in basic
and applied research is quickly increasing, but till limited in routine patient care.

Physiology, Disease, and Drug Abuse

Room 718A 11:00 - 13:00 Chairs: Dorothée Auer and Linda Chang

11:00 4. I maging of Axonal Dischargein the Brain

Chi Chen', Robert R. Edelman’
*Evanston Northwestern Healthcare & Northwestern University Feinberg School of Medicine, Evanston, Illinois, USA

Although several imaging methods are available to depict gray matter activation, the detection of activity in the white matter has proved dlusive. Reported isthe
first demongtration of “white matter activation”. The method is based on the hypothesis that membrane water permesability/transport changes associated with
axonal depolarization wave propagation can be detected in altered diffusional anisotropy. The hypothesis was tested using a variation of diffusion tensor imaging
in six volunteers with ablock design paradigm. Task activation reduced diffusional anisotropy in the expected white matter locations, providing a direct imaging
indicator of neuronal activation.

11:12 5. Thalamo-Cortical Synchronization Across The Sleep-Wake Cycle
Michael Czisch!, Renate Wehrle!, Christian Kaufmann!, Thomas C. Wetter?, Florian Holsboer®, Thomas
Pollmécher?, Dorothee P. Auert
"Max-Planck-Ingtitute of Psychiatry, Munich, Germany

Upon acoustic stimulation, negative BOLD responses of varying extent and intensity can be observed in smultaneous EEG/fMRI experiments during sleep.
During nonREM deep this deactivation can be regarded as a degp protective mechanism. For tonic and phasic REM deep deviant (de-)activation patterns can be
found which resemble wakeful-like activity during tonic REM and which show negative BOL D responses including thalamic deactivation during phasic REM.
Functional connectivity maps show a highly synchronized thalamo-cortical network which can be exclusively been observed in REM episods.
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11:24 6. A Significant Effect of Fat Ingestion on Brain BOL D Response

Jeff Alfonsi®, Sonya Bells', Michad D. Noseworthy*
The Hospital for Sick Children, Toronto, Ontario, Canada

Thereisa considerable degree of between and within-subject heterogeneity in fMRI. One variability sourceisa subjects's physiologic state. We hypothesized
that ingesting fat could alter BOLD signal due to vasoactive effects of certain fatty acids. Fasted subjects performed bilateral finger tapping before, 40 minutes,
and 100 minutes following ingestion of a controlled fatty meal. A time and dose dependent decrease in the number of significantly activated motor cortex voxels
was observed. We suggest a priori knowledge of a subject’s physiologic state could help in reducing fMRI between subject heterogeneity.

11:36 7. An fMRI Study of the Cortical Activity Associated With the Subliminal Domain of Visceral
Stimulation

Mark Kern', Reza Shaker®
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

Brain activity during rectal distension at perceived and subliminal levels hasreceived limited systematic evaluation. In the present study, fMRI was used to detect
cortical activity over the range of rectal distension pressuresthat are not perceived but nonetheless elicit cortical activity. Along with defining the domain of
subliminal distension pressures, the cortical activity associated with perceived distension was shown to significantly increase cortical recruitment after repeated
subliminal distensions. These findings have relevance in dissecting peripheral and central influences on visceral stimulation in patients suffering from functional
bowel disorders such asirritable bowel syndrome.

11:48 8. Alcohal Intoxication Effects On A Visual Perception Task: An fMRI Study

Vince D. Calhoun?, David Scott?, David Altschul?, Regina Shih?, Godfrey D. Pearlson®
'0lin Neuropsychiatry Research Center/Y ale University, Hartford, Connecticut, USA; 2Johns Hopkins University, Baltimore, Maryland,
USA

We studied the effects of two doses of alcohol on the neural correlates of avisual perception task. Analysisrevealed robust activation in visual/visual association
areas, frontal eyefield/dorsolateral prefrontal cortex (DLPFC) and the supplemental motor area. EtOH resulted in a dose dependent activation amplitude decrease
over much (but not all) of the visual perception network and resulted in a decrease in the maximum contrast-to-noise-ratio. Significant dose-dependent increases
were observed ininsula, DLPFC, and precentral regions whereas dose-dependent decreases were observed in cingulate, precuneus, and middle frontal areas.
Alcohol thus appearsto have both global and local effects.

12:00 9. Acute Effects of Cocainein Lower Human Brain: An fMRI Study
Peter Rae Kufahl*, Zhu Li*, Robert Risinger®, Charles Rainey", Gachong Wu', Shi-Jiang Li*
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

This FMRI study used controlled doses of cocaine to induce BOLD signal changesin the human orbitofrontal cortex and other parts of the lower brain believed to
be associated with chronic drug abuse. The MESBAC pul se sequence was used to compensate for signal distortion that had previoudly made pharmacol ogical
FMRI study of the orbitofrontal cortex unreliable. Nonparametric statistical tests showed significant cocaine-induced activation patterns across nine different
subjectsimaged at 1.5 Teda.

12:12 10. Decreased Brain Activation and Deactivation During Visual Attention in HIV Patients
Linda Chang', Sheeba Arnold*, Dardo Tomasi®, Elisabeth C. Capardlli*, Dana Carasig, Lisa Zimmerman®,

Christine Cloak®, Thomas Ernst*
'Brookhaven National Laboratory, Upton, New Y ork, USA

HIV patients commonly have attention and concentration problems. Functional MRI was performed in 18 men [9 HIV and 9 seronegative controls] during visual
attention tasks. Despite similar performance accuracies, HIV patients showed decreased parietal and cerebellum activation, and less dorsal frontal deactivation
during visual attention tasks. These findings suggest HIV- associated brain injury may lead to less efficient allocation of neural resources, with reduced
deactivation of the frontal brain regions, during attention-requiring tasks. In contrast, seronegative subjects were able to perform the tasks using brain regions
optimized for visual processing (parietal cortex and cerebellum) and suppress dorsal frontal activation.

12:24 11. Head Motion During fMRI in a L ongitudinal Stroke Recovery Study

Fred Tam', Smon Graham', Sandra Black®, Richard Staines?, William Mcllroy®
*Sunnybrook and Women's College Health Sciences Centre, Toronto, Ontario, Canada; 2Y ork University, Toronto, Ontario, Canada;
SUniversity of Toronto, Toronto, Ontario, Canada

Despite many advances, motion artifacts remain a serious problem in fMRI of some clinical populations. To characterize head motion in stroke patients,
retrogpective motion estimates were examined from the fMRI sessions of a large, ongoing longitudinal study of somatosensory and motor recovery. Preliminary
results suggest age, low motor function, and fMRI inexperience may be associated with increased motion. A significant interaction was al o observed between
functional task type and the side of the body examined. Asthe longitudinal study unfolds, thisanalysiswill be used to guide task design, monitor data quality, and
select candidates for fMRI.
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12:36 12. fMRI 'Deactivation' of the Posterior Cingulate during Generalized Spike and Wave

John S. Archer?, David F. Abbott?, Anthony B. Waites', Graeme D. Jackson®
Brain Research Ingtitute, Melbourne, Australia

Using spike triggered fMRI, we demonstrate regional Blood Oxygen Level Dependent (BOLD) signal changes associated with spontaneous generalised spike and
wave discharges (S& W). Five adults with I diopathic Generalised Epilepsy with frequent S& W were studied. EEG was recorded inside athreeteda MR, alowing
acquisition of single, whole brain fMRI images following S&W. Significant S& W related BOLD signal reductions were observed in the posterior cingulate. Some
signal increases were seen in the depths of the pre-central sulci, but not in the thalamus. The posterior cingulate may have a special rolein the ectroclinical
phenomenon of S&W and 'absence.

12:48 13 Spinal fMRI of Spinal Cord Injury in Human Subjects
Patrick W. Stroman’, Victoria Krause', Krisztina L. Malisza®, Jennifer Kornelsen?, Amanda Bergman?, Jane

Lawrence?, Boguslaw Tomanek
! ngtitute for Biodiagnostics, Winnipeg, Manitoba, Canada; *University of Manitoba, Winnipeg, Manitoba, Canada

Therdiability of spinal fMRI methods for detecting areas of activity in spinal gray matter has been demonstrated. Here, spinal fMRI isapplied to thefirst study
of spinal cord injury. Thelumbar spinal cord was studied inferior to theinjury in order to investigate tissues that were undamaged by the original injury.
Neuronal activity was consistently detected, and demonstrated diminished sensory activity but apparently enhanced activity related to motor reflexes to withdraw
from the sensation. However, the signal intensity change response to different temperatures was essentially identical to that observed in non-injured subjects.
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CLINICAL CATEGORICAL COURSE
Cardiovascular MR Imaging

Room 718B 11:00 — 13:00 Chairs: Zahi A. Fayad, Christopher Kramer, and P.V. Prasad

Educational Objectives

Upon completion of this course, participants should be ableto:

»  Describe basic areas of routine and promising clinical use of MR in assessing cardiovascular disease;

* Apply MR protocols for determination of crdiac morphology, dynamic function, flow, and physiologic status;

»  Describe methodologies that help in the interpretation of results for cardiac MR assessment of acquired and congenital
cardiac disease;

»  Compare approaches for optimal presentation and analyais of cardiac MR results.

11:00 Introduction to Cardiac MR
Jorg Barkhausen

11:25  Assessment of Myocardial Function, Rest, and Stress
Christopher Kramer

11:50 MR Coronary Angiography
Debiao Li

12:15  Assessing Myocardial Perfusion
Seven D. Wolff

12:40  Discussion
13:00  Adjournment
Parallel Imaging Techniques

Room 701A 11:00 - 13:00 Chairs: Peter Kellman and Klaas Priissmann

11:00 14. M inimum-Nor m Reconstruction for Optimal Spatial Response in High-Resolution SENSE | maging

Jeffrey Tsao, Javier SAncheZ’, Peter Boesiger?, Klaas P. Pruessmann’
*ETH and University of Zurich, Zurich, Switzerland; *Hospital General Gregorio Marafién, Madrid, Spain

High-resolution images reconstructed with Cartesian SENSE may suffer from residual aliasing artifacts, even if there are no errorsin the sensitivity maps. These
artifacts occur when the coil sensitivities rise sharply such that the side lobes of the spatial response function are no longer negligible. The artifacts scale with the
acquired voxe size, so they become more prominent if k-spaceis partially zero-filled (even at 50%). In thiswork, we discussthe origin of these artifacts and
propose the minimum-norm least-squares reconstruction to eliminate them.

11:12 15. Improved | nitialization of the |Iterative Reconstruction for Sensitivity-Encoded Non-Cartesian

Imaging
Holger Eggers', Peter Boernert, Peter Boesiger®
!Philips Research, Hamburg, Germany; 2Swiss Federal Institute of Technology Zurich and University of Zurich, Zurich, Switzerland

A strategy for accelerating the convergence of the conjugate gradient method used to reconstruct images from sensitivity-encoded data sampled on arbitrary k-
space trajectoriesis proposed. It appliesthe principle of localizing the coil sensitivitiesto the calculation of a starting image. This starting image replaces the zero
image employed to initialize the conjugate gradient method so far. The required number of iterations, and with it the running time of the reconstruction, is shown
to decrease thus.
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11:24 16. MR Imaging via non-Fourier Encoding and Multiple Receiver Coils

Dimitris Mitsouras', William Scott Hoge?, Alan Edelman’, Gary P. Zientara®
MIT Laboratory for Computer Science, Cambridge, Massachusetts, USA; 2Brigham and Women's Hospital, Boston, Massachusetts, USA

We describe a general framework combining parallel imaging with non-Fourier encoding, yielding super-linear acquisition speedups. The approaches are
complementary, given that the non-Fourier encoding and parallel data decoding steps are physically and algebraically separable. Furthermore, parallel imaging
compacts the space that needs to be encoded via excitations. This allows a speedup of the excitation of the spatially selective encoding profiles, further improving
the applicahility of non-Fourier encoded MRI. We demonstrate 2-16x speedups using near-optimal non-Fourier encoding coupled with SMASH, SENSE and
Space-RIP, acquired on atypical 4-element phased array coil system.

11:36 17. Combining 2D RF Excitation, Parallel Imaging and UNFOL D

Bruno Madore', Lei Zhao, Lawrence P. Panych’
"Harvard Medical School, Brigham and Women's Hospital, Boston, Massachuseits, USA

In many dynamic applications, acquisition speed remains a critical issue. We consider here three different approaches at fast imaging: parallel imaging, UNFOLD
and 2D RF excitation. Previous works have shown how to combine UNFOLD with either parallel imaging or 2D RF excitation. We go one step further here, as
we explore how to fuse the three methods together. Results are shown where the FOV wasfitted to a small anatomical feature, the descending aorta, allowing
temporal resolution to beincreased by 5.5 fold. The method will be used to improve temporal resolution in aortic blood velocity measurements.

11:48 18. Controlled Aliasing In Parallel Imaging (CAIPI) for Multi-dice lmaging

Felix Breuer', Martin Blaimer®, Mark A. Griswold*, Peter M. Jakob*
*University of Wuerzburg, Wuerzburg, Germany

A new approach for multi dice parallel imaging has been applied by exciting several dices simultaneoudly while using a different phase cycle for different dices,
leading to a controlled aliasing artifact in reduced data sets. In contrast to conventional methods with this technique, even folded images which have essentially
identical coil sengitivity profiles can be separated by using adapted, reordered coil sensitivity profiles.

12:00 19. Phase-Constrained Parallel MR I mage Reconstruction: Using Symmetry to | ncr ease Acceler ation
and | mprove Image Quality

J. D. Willig-Onwuachi?, E. N. Yeh?, A. K. Grant?, M. A. Ohliger?, C. A. McKenzie', D. K. Sodickson®
'Beth | srael Deaconess Medical Center and Harvard Medical School, Boston, Massachusetts, USA; Harvard-MIT Division of Health
Sciences and Technology, Boston, Massachusetts, USA

A generalized method for phase-constrained parallel magnetic resonance image reconstruction is presented. This method can be used to reconstruct traditional
partial-Fourier data aswell astrajectories not smply handled by partial-Fourier approaches, including variable-density (self-calibrating) trajectoriesfor paralle
imaging. For full-Fourier applications, use of data symmetry resultsin reduced noise multiplication and higher achievable acceleration factors. In some
circumstances, this new method allows a near doubling of achievable acceleration, even enabling acceleration factorslarger than the number of array elements. At
fixed acceleration factors, this phase-constrained method shows improved g-factor and signal-to-noise ratio compared with standard generalized encoding matrix
methods.

12:12 20. Noisein Transmit SENSE

Ulrich Katscher®, Peter Boernert!
*Philips Research L aboratories, Hamburg, Germany

“Transmit SENSE” adaptsideas of parallel imaging to RF transmission. Using multiple independent transmit coils, the duration of spatially-selective
multidimensional RF pulses can be reduced, while the spatial definition of the pulse profile is maintained. This study discusses possible noise sources within
Transmit SENSE and itsinfluence on the resulting excitation pattern. The understanding of this subject can help in the design of optimized transmit coilsand in
improving the performance of Transmit SENSE. It is shown that the freedom in designing coil arraysismuch larger in Transmit SENSE than in conventional
“receive’ SENSE.

12:24 21. Generalized Noise Analysis for M agnitude | mage Combinationsin Parallel MRI

E N. Yeh!, C A. McKenzie?, AK. Grant?, M A. Ohliger®, J D. Wilig-Onwuachi?, D K. Sodickson?
"Harvard-MIT Divison of Health Sciences and Technology, Boston, Massachuseits, USA; ?Beth Isradl Deaconess Medical Center and
Harvard Medical School, Boston, Massachusetts, USA

A general noise analysis methodology is described for sum-of-squares combinations of complex MR images. Existing theoretical analysis methods have assumed
that noisein various component coil imagesis uncorrelated and of identical variance. Both assumptions are violated when component coil images are
reconstructed using parallel imaging, making it impossible to quantitatively compare magnitude images reconstructed by different parallel imaging techniques.
The proposed method enables explicit computation of g-factors for sum-of-squares-combined parallel MR images. For PARS (Parallel imaging with Augmented
Radiusin k-Space), the optimal k-space radius for image reconstruction is predicted based upon the computed g-factor maps.
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12:36  22. Highly Parallel Volumetric Imaging with Accelerated Spatial Encoding along Two Dimensions
Yudong Zhu', Christopher Hardy', Randy Giaquinto®, Kenneth Rohling®, Charles Dumoulin®, Daniel Sodickson?,

Michae Ohliger?, Robert Darrow!, Gontran Kenwood®
'GE Global Research Center, Schenectady, New Y ork, USA; ?Beth I sragl Deaconess Medical Center and Harvard Medical School,
Boston, Massachusetts, USA

Improving imaging speed by parallel acquisition can be an SNR-limited process. Practical parallel imaging at high accel erations requires the design of many-
element arrayswith sufficient intrinsic SNR and spatial encoding capabilitiesto offset acquisition- and reconstruction-related SNR losses. We present a method
and apparatus that addresses the SNR challenge at high acceleration by exploiting multidirectional acceleration in combination with the noise averaging
advantages of volumetricimaging. A 32-dlement array and a supporting acquisition system were built. In vivo images with nine-fold accel eration were obtained
to validate the method and the system.

12:48 23. Single Echo Acquisition (SEA) MR Imaging
Seven M. Wright', Mary Preston McDougall?, David G. Brown*
Texas A&M University, College Station, TX, USA

Improvementsin gradient technology and pul se sequences have led to dramatic decreasesin imaging times.  Concerns over potential biological effects, aswell as
the cost of improved gradient technology, have driven research in parallel imaging methodsin which radio-frequency coils are used for partial spatial encoding.
This abstract describes MR imaging without phase encoding, in which an entireimage is formed from simultaneous reception of a single echo from an array of 64
receiver coils.  Single Echo Acquisition (SEA) imaging has the potential to provide unprecedented framerates, in principle limited only by the echo spacing.

Epilepsy: MR Imaging, Spectroscopy, and | mage Analysis

Room 701B 11:00 - 13:00 Chairs: Walter Kucharczyk and David J. Mikulis

11:00 24. Automated Detection of Focal Cortical Dysplasia based on Textural, Statistical and M or phological

Analysisof MRI

Samson B. Antel®, Neda Bernasconi?, Louis D. Collins', Robert E. Kearney?, Douglas L. Arnold®, Andrea
Bernasconi*

"Montreal Neurological Institute and McConnell Brain Imaging Centre, Montreal, Quebec, Canada; “McGill University, Montreal,
Quebec, Canada

An automated classifier to identify focal cortical dysplasiain patients with epilepsy was developed. The classifier was trained on 3D maps of first-order statistical
and morphological models based on MRI characteristics of focal cortical dysplasiaand 3D second-order maps constructed from second order texture analysis.
Lesonswerefound in 15/18 patients. No lesional areas were identified in controls.

11:12 25. Combined *H and P Spectr oscopic | maging in Patients with Temporal L obe Epilepsy : Evaluation
of Neuronal L oss and Bioener getic | mpair ment

Hoby P. Hetherington®, Jullie W. Pan®, Cynthia Pan’, Borris Heifets', Jung Kin?, Dennis D. Spencer?
!Albert Einstein College of Medicine, Bronx, New Y ork, USA; 2Y ale University, New Haven, Connecticut, USA

Previous work has demonstrated that 1H spectroscopic imaging (Sl) provides a sensitive method for localizing the epileptogenic region in patients with mesial
temporal |obe epilepsy (MTLE). Thereversibility of NAA lossesin the contralateral 1obe with successful surgery, has suggested that a significant portion of the
NAA alterations are not due solely to neuronal loss. These alterations have been linked with neuronal mitochondria, the site of NAA synthesis. To investigate the
rel ationship between bioenergetics and neuronal loss’damage in mTLE we correlated 1H SI, 31P S| and neuronal counts from mTLE patients.

11:24  26. M agnetic Resonance Spectr oscopy and I maging of the Thalamusin I diopathic Gener alized Epilepsy
Andrea Bernasconi®, Neda Bernasconi®, Jun Natsume', Samson B. Antel*, Frederick Andermann®, Douglas L.

Arnold!
"Montreal Neurological Institute and McConnell Brain Imaging Centre, Montreal, Quebec, Canada

We assessed thalamic chemical and structural integrity in 20 patients with idiopathic generalized epilepsy (IGE) using proton MRS and volumetric MRI.
Compared to a group of healthy subjects, |GE patients showed a significant reduction of thalamic NAA/Cr. We found a negative correlation between thalamic
NAA/Cr and duration of epilepsy. On the other hand, mean thalamic volumein | GE patients was not different from that of healthy controls. These findings
indicate progressive thalamic neuronal dysfunction in patientswith | GE, supporting the notion of abnormal thalamo-cortical circuitry as a substrate of seizure
generation in thisform of epilepsy.
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11:36 27. M emory Perfor mance and M agnetic Resonance Spectr oscopy of the Temporal Lobesin Idiopathic
Gener alised Epilepsy

Jon Mark Dickson', Seve J. Howel 1%, Paul Griffiths!, Richard A. Grunewald®, lain Wilkinson®
The University of Sheffield, Sheffield, England, UK; The Royal Hallamshire Hospital, Sheffield, England, UK

The relationship between memory function and neuronal integrity in the medial temporal lobes was investigated using neuropsychology and magnetic resonance
spectroscopy in 17 patients with idiopathic generalised epilepsy and 12 healthy control subjects. All underwent long echo-time, single-voxel proton spectroscopy
at 1.5T. There was a correlation between memory function and N-acteyl/(cholinetcrestine) ratio in the medial temporal lobes of people with idiopathic
generalised epilepsy, but not in the healthy control group. This supports the hypothesis that memory deficitsin idiopathic generalised epilepsy are associated with
metabolic neuronal dysfunction in the medial temporal lobes of the brain.

11:48 28. Decr eased N-acetyl-aspartate L evels Reflect Mitochondrial Dysfunction Rather Than Neuron L oss
in the Epileptogenic Human Hippocampus.

Ognen A. C. Petroff!, Laura D. Errante!, Jung H. Kint, Dennis D. Spencer
'y ale University, New Haven, Connecticut, USA

The N-acetyl-aspartate (NAA) concentrations and the NAA/total creatine (NAA/TCr) ratios were measured in the hippocampus of 14 patients with mesial
temporal lobe epilepsy (MTLE). Perchloric-acid extracts were analyzed by high-resolution proton MRS. Adjacent diceswere used for quantitative
histopathology. Neuron loss accounted for <1% the variance of NAA and <16% of NAA/T Cr. There were no associationswith glial density. Significant
associations were seen between hippocampal NAA and neocortical NAA and hippocampal TCr and between neocortical NAA and TCr. Thedecreasein NAA in
the epil eptogenic human hippocampus primarily reflects mitochondrial dysfunction rather than neuron lossor gliosis.

12:00 29. The Temporal Distribution of Epileptiform Dischar ges as a Predictor of the BOLD Responsein
EEG-fMRI

Yi Ching Lynn Ho', Afraim Salek-Haddadi?, Beate Diehl?, Louis Lemieux®
*National Neuroscience Institute, Singapore, Singapore; ?Institute of Neurology, University College London, London, UK

The relationship of the BOLD response to epileptiform dischargesin EEG-fMRI experimentsis currently unclear. Using s multaneous and continuous EEG-fMRI,
weinvestigated the correlation between the temporal distribution of interictal epileptiform discharges (IEDs) and how well the BOLD response can be detected
and estimated. We calculated the detection and estimation efficiencies of the |ED distributions and correlated them with the peak BOLD response levels using data
from five patients with idiopathic generalised epilepsy (IGE). Though there were positive trends, correl ations between the efficiencies and the activation statistical
scores did not reach significance.

12:12 30. Anterior Mesiotempor al L obe Activation Detected with fMRI : Preliminary Resultsin Healthy
Volunteersand Temporal L obe Epilepsy Patients

Karel Deblaere!, Ann Tideman', Pieter Vandemaele®, Kristl Vonck®, Guy Vingerhoets', Paul Boon', Eric Achten®
'Ghent University Hospital, Ghent, Belgium

In this study we asses the reproducibility of hippocampal and anterior mesiotemporal lobe fMRI activation in healthy subjects using a variable length block
paradigm, as previoudy suggested by Moritz et al. This design combines the power of a classic block design with the accuracy of event-related fMRI.In all eight
healthy volunteers demonstrated strong symmetrical activation foci in the anterior mesial temporal lobe (MTL), especially in parahippocampal gyrus and anterior
fusiform gyrus. Hippocampal activation foci were present in all subjects, without clear |ateralisation.Preliminary resultsin four TLE patients are reported and
compared with the results of the Wada test.

12:24 31. T, Relaxometry of Deep Nuclei in Partial Epilepsy of Different Origins

Regula Sofia Briellmann®, Gaby Pdl*, Ari Syngenictis®, David F. Abbott*, Graeme D. Jackson®
Brain Research Ingtitute, Heidelberg West, Victoria, Australia

T2 relaxometry (T2-R) at a 3T GE system using a 10-dice sequence with eight echos (TE 28ms -231ms) was performed in 35 controls and 28 patients with
partial epilepsy (12 with hippocampal sclerosis (HS), 16 without HS). Deep nuclel were assessed with ROI and SPM approaches. T2 valueswere increased in the
hippocampus, anterior temporal lobe and amygdala in both patient groups, patients without HS had also increased T2-R in the caudate, putamen and pallidum.
Thus, T2 increase is not restricted to the ipsilateral hippocampusin HS.

12:36 32 A Population-Based L ongitudinal Volumetric MRI Study in Epilepsy
Rebecca SN Liut, Louis Lemieuxt, Gail S Bdl*, Sanjay M. Sisodiya®, Simon D. Shorvon?, Josemir WAS Sander?,

John S. Duncan®
YIngtitute of Neurology, London, UK

Whether cerebral damage results from epileptic sei zures remains a contentiousissue. We report on the first longitudinal community-based quantitative MRI study
to investigate the effect of saizures on the hippocampus, cerebellum and neocortex. Automated and manual measurement techniques were used to identify changes
in brain volume in patients with chronic epilepsy, newly diagnosed seizures and control subjects who underwent two magnetic resonance imaging (MRI) brain
scans 3.5 years apart. Overall, rates of hippocampal and cerebral atrophy were primarily determined by age and were not significantly different between the three
subject groups.
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12:48 33. H-MRSand MRI Correlates of the Clinical Response to Radiosur gical Amygdal ohippocampectomy
lain D. Wikinson®, Jeremy Rowe', Andras A. Kemeny', Sanjoy Nagaraja’, Paul Vaughan', Mathias Radatz', Lee

Walton?, Paul D. Griffiths®
University of Sheffield, Sheffield, UK

Radiosurgery has been proposed as an alternative to open surgical resection in the treatment of Ammon’s horn sclerosis and intractable temporal 1obe epilepsy.
This study sought to compare longitudinal MRI and H-MRS with clinical responsein 8 patients undergoing this procedure. A latency with the clinical effect of
radiosurgery of up to 2 years matched the appearance and subsequent diminution of imaging features suggestive of vasogenic oedema. Spectroscopic findings that
could represent neuronal loss and gliosis were present.

Cancer: MR Imaging of M odel Systems

Room 714 A/B 11:00 - 13:00 Chairs. Zaver M. Bhujwalla and Dominick Mclntyre

11:00 34. Y oung Investigator Awards Finalist: M agnetic Resonance | mage Guided Proteomics of Human

Glioblastoma multiforme
Susan Hobbs, Gongyi Shi, Ronald Homer?, Griff Harsh!, Scott Atlas', Mark Bednarski*
Stanford University, Stanford, California, USA

The purpose of the study was to investigate the correl ation between gadolinium contrast enhancement patterns on T1-wei ghted magnetic resonance (MR) images
and spatial changesin protein expression profilesin human glioblastoma multiforme (GBM). We show that there are protein profile differences that correlate to
imaging parameters, in this case contrast enhancement. I maging can then be used as a non-invasive technique to evaluate the heterogeneity of solid tumors prior
to microarray analysis for identification of tumor markers.

11:20  35. MRI of Prostate Tumors Over expressing VEGF Exhibit Distinct Alterations of Vascular
Per meability
Zaver M. Bhujwalla®, Venu Raman', Dmitri Artemov', Yelena Mironchik®, Peggy Kolars', Arvind P. Pathak’,

Meiyappan Solaiyappan’
The Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

In this study we have characterized vascular volume and permesbility of PC-3 tumors overexpressing full length VEGF. We observed that VEGF overexpressing
tumors exhibited significantly higher permeability surface area product (PSP) and vascular volume, compared to vector transfected controls. 3-D reconstruction
further revealed that overexpressing tumors exhibited larger spatial overlap between regions of high vascular volume and high permeability than control tumors.
These data demongtrate that by overexpressng VEGF we can significantly alter the vascular phenotype of tumors so that regions of high vascular volume are also
highly permegble.

11:32 36. MRI Assessment of Murine Endostatin on Human Brain Tumorsin a M ouse M odel
Y. Sun?, K. Schmidt!, N. O. Schmidt?, R Carrall}, M. Ziu?, P.Mcl. Black}, R. V. Mulkern?, M. S. Albert*
Brigham and Women's Hospital, Boston, Massachusetts, USA; 2Children's Hospital, Boston, Massachuseits, USA

The evaluation of antiangiogenic therapy by MRI provides valuable information for the assessment of therapeutic efficacy. In thisstudy MRI was used to
evaluate the changesin tumor growth of human glioma cells grown in nude mice following treatment with endostatin by two different delivery systems.

11:44 37. Intratumor and I ntertumor Heter ogeneity in Contrast Agent Kinetics as Assessed by Functional

MRI - Initial Resultswith Implicationsfor M etastasis

Arvind P. Pathak®, Dmitri Artemov’, David G. Jackson?, Michal Neeman®, Zaver M. Bhujwalla®

The Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; 2John Raddliffe Hospital, Oxford, UK; *Weizmann
Ingtitute of Science, Rehovot, Israel

While MRI has been applied to study tumor angiogenesis, its application to studying lymphatic dissemination and lymphangiogenesis has been limited at best. In
this study, we characterized early and late changesin the distribution kinetics of albumin Gd-DTPA in a solid tumor mouse model, with and without an implanted
vascular endothelial growth factor (VEGF) pellet. We demonstrated that Ilymphatic and convective conduits for tumor cell propagation could be detected with
MRI, and histologically confirmed the same using a novel lymphatic endothelium marker (LY VE-1). Our initial results suggest arole for VEGF in lymphatic
metastasis.



Saturday AM

11:56 38. VSl and BV MRI Characterisation of Tumour Growth in Rat Brain
Laurent Lamalle!, Michd Péoc'h?, Régine Farion', Emmanuelle Grillon®, Olivier Montigon®, Hana Lahrech?,

Chantal Rémy*
YINSERM U 438, Grenoble, France; 2CHU de Grenoble, Grenoble, France

Therecently introduced Vessdl Size Index (VSI) MRI technique aims at providing non-invasively quantitative insight on the microvascular architecture. It has
previoudy been validated on healthy and tumour bearing rat brain. We applied it to characterise the cerebral microvasculature during tumour growth. C6 glioma
bearing rats wereimaged at several post implantation delays, from D+4 to D+24. To compute Blood Volume (BV) and VS| maps, diffusion and combined
multiple gradient echoes/ spin echo sequences were used, with the latter repeated after Sinerem injection at a high dose. MR-derived findings seemed coherent
with histology observations.

12:08 39. Detection of Triple Quantum Na NMR in Normal and Tumor ed M ouse Brain.

Victor D. Schepkin', Ute Gawlick?, Brian D. Ross', Thomas L. Chenevert!
1Univers'ty of Michigan Medical School, Ann Arbor, Michigan, USA; 2Univers'ty of Illinois, Urbana, Illinois, USA

Three MR methods have been compared in terms of efficiency of bound Na detection in tumored and normal mouse brain: 90-t-90-90, spin-lock TQF pulse
sequence and spin-lock pul se sequence with time-proportional phaseincrement (SLTPPI). SLTPPI pulse sequence demonstrates the highest efficiency and the
largest sensitivity to structural changes occurring in brain tumor. Tumor formation dramatically decreases the percent of bound Na and increasesNa T1
relaxation time. Development of the Na cancer marker isimportant itself aswell asthe understanding and correlation with the already established cancer cell
marker based on proton diffusion mapping.

12:20  40. Effect of Core Temperature of Tumor Bearing Mice on BOL D Enhancements Obtained by
Carbogen Breathing
K Reijnders’, SJ. English', M C. Krishna®, Y Zhang?, J A. Cook®, A L. Sowers', C Menard", P L. Choyke', Angelo

Russo, K CP Li%, J B. Mitchell*
"National Institutes of Health, Bethesda, Maryland, USA

MRI BOLD experiments were conducted with tumor bearing mice at core temperatures of 300C and 370C respectively. BOLD related MR signal enhancements
were achieved by Carbogen (5% CO2, 95% O2) breathing. Significant differences were observed in BOLD signal enhancements at the two core temperatures.
The results serve to stress the importance of proper temperature control of tumor-bearing animals undergoing BOLD MRI.

12:32 41. Assessment of Vascular Reactivity in Rat Brain Tumor by Measuring Blood Volume during Graded
Hypoxic Hypoxia
Cecile Julien®, Irene Tropres?, Payen Jean-Francois®, Regine Farion®, Emmanuelle Grillon®, Olivier Montigon®,

Chantal Rémy®
!|_aboratoire de Physiologie, Latronche, France; 2ESRF, Grenoble, France; 3INSERM 438, Latronche, France

The aim of this study was to assess vascular reactivity in rat brain tumor by measuring blood volume fraction (BVf) during graded hypoxic hypoxia using steady-
state susceptibility contrast MRI. During control episode, peritumoral region showed a higher BVf than contralateral and intratumoral regions, corresponding to
higher vessel density. During graded hypoxic hypoxia, peritumoral BVf wasreversibly increased similarly to contralateral BVf and intratumoral region was
irreversibly increased only during severe hypoxia. Smooth muscle cell staining indicated that peritumoral vascular reactivity to hypoxic hypoxia could be
attributed to an active and a passive mechanism. Intratumoral response was attributed to passive mechanism.

12:44 42, Amide Proton Transfer Contrast for Imaging of Brain Tumors
Jinyuan Zhou', Bachchu Lal*, John Laterra®, David A. Wilson?, Peter C. M. van Zijl*
¥ Johns Hopkins University, F.M. Kirby Research Center, Kennedy Krieger Institute, Baltimore, Maryland, USA; 2Johns Hopkins
University, Baltimore, Maryland, USA

Despite the abundance of proteins and peptides inside many cell types, these molecules do not provide intense signalsin proton MR spectra, and little has been
studied about themin vivo. In particular, there are presently no MRI methods to spatially assess proteins and peptidesin vivo. We demonstrate the possibility to
produce image contrast that reflects cellular protein/peptide content in the rat brain tumor model through selective saturation transfer from exchangeable amide
protonsto water. This shows a clearer boundary of brain tumor when compared to several common MR images.
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Functional Renal MR Imaging

Room 716 A/B 11:00 - 13:00 Chairs: David L. Buckley and Vivian Lee

11:00 43. Temporal Behaviour of PME/Pi in Pigs Kidneysduring the Cold Ischemic Time
Dominik v. Elverfeldt®, Miriam Niekisch®, Andreé El Saman®, Ulrich Theodor Hopt, Jiirgen Hennig*
*University Hospital, Freiburg, Germany

Quality assessment of renal grafts via 31P-MRS has been a topic of investigation since 1986[ 1-3]. As ATP concentrations decay rapidly during cold iscemic time
CIT, theratio of phosphorus monoesters (PME) to inorganic phosphorus within the organ (PiO) is used, being the most reliable parameter. Utilizing thisratio,
derived via chemical shift imaging (CSl), we could recently demonstrate a significant correlation with the graft performance after transplantation [4]. Itis
necessary to extrapolate the measured ratio to the end of CIT before correlating with the graft performance. In order to achieve reliable decay information we
observed pig-kidneys over 200 hours.

11:12 44, M easur ement of Renal Extraction Fraction Using Single-shot EPI

Michael H. Buonocore®, Richard W. Katzberg*
'UC Davis Medical Center, Sacramento, California, USA

Single kidney extraction fraction is estimated from multiple T1 recovery curves obtained using non-gated breathheld single shot EPI. This sequence has been very
successful, but effects of ROI selection must be attended to, due to movement of the vessels associated with the heart rhythm, and the vessels' small sizerdative to
the voxel size. Analysis shows that the location and size of the ROI within the vessel isamajor determinant of the accuracy and precision of the T1 estimates. The
impulse response of Fourier reconstruction allows contributions from the edge of and outside the vessels, adversely affecting these estimates.

11:24 45, M easur ement of Renal Perfusion and Glomerular Filtration Rate with MRI and a Deconvolution
M ethod
Laurent Hermoye', Laurence Annet*, Philippe Lemmerling?, Frank Peseters', Sabine Van Huffel?, Bernard E. Van

Beers'
*Université Catholique de Louvain, Brussdls, Belgium; ?Katholieke Universiteit Leuven, Leuven, Belgium

A method was devel oped to measure in vivo the renal perfusion (RP) and glomerular filtration rate (GFR) from perfusion MR images. These parameterswere
measured on the basis of the renal impulse response (IR), obtained by deconvolution of the cortical concentration-time curve with the arterial input function (AIF).
The method was validated on 6 rabbits. RP correlated well (r = 0.9, p = 0.014) with values calculated by a validated upd ope method. GFR correlated well (r =
0.9, p = 0.014) with values obtained from the clearance of 51Cr-EDTA.

11:36 46. Single Kidney GFR M easur ed using 3D MR Renogr aphy and a M ulticompar tmental M odel

Vivian S Lee!, Henry Rusinek!, Ambrose J. Huang', Edward Leonard?, Elissa L. Kramer®
"New Y ork University Medical Center, New York, New Y ork, USA; *Columbia University, New York, New Y ork, USA

A multicompartmental tracer kinetic model permits analysis of 3D MR renography data in terms of physiologic parameters such asglomerular filtration rate.
Validation studies were performed in nine subjects, in whom single kidney GFR measurements were measured using radionuclide clearance methods. Agreement
between model-fit values of SKGFR and reference valueswas high (r=0.77). Other physiologic parameters from the model remain to be validated.

11:48  47. Renal Perfusion and Function in Patients with Atheroscler otic Renovascular Disease
David L. Buckley®, Ala'a E. Shurrab?, Judith E. Kilgallon®, Andrew P. Jones®, Hari Mamtora?, Philip A. Kalra?
*University of Manchester, Manchester, England, UK;; *Hope Hospital, Salford, England, UK; *North Western Medical Physics, Christie
Hospital, Manchester, England, UK

Recent studies have examined the use of a single comprehensive MR examination for the assessment of renal anatomy, function and perfusion. In our studies of
patients with atherosclerotic renovascular disease (ARVD), renal function assessed by dynamic contrast-enhanced MR correlated strongly with radioisotope-
determined glomerular filtration rate (r = 0.87, n = 63). Furthermore, concurrent estimates of whole kidney perfusion were poorly correlated with the severity of
renal artery stenosisindicating a potentially significant role for MR in assessing intra-renal disease and its contribution to renal dysfunction in patients with
ARVD.

11



Saturday AM

12:00  48. MRI Assessment of Kidney Volumes and Dynamic Cortical Contrast Enhancement in Patients with
Renal Artery Stenosis
Sephen J. Gandy®, Robert M. Blackley!, Thiru A. Sudarshan?, Lynsay Allan®, Declan G. Sheppard®, Graeme

Houston®
Tayside University Hospitals NHS Trust, Dundee, Angus, UK

MRI kidney volume measurements and contrast enhanced MR Renography (CE-MRR) perfusion indices were examined in a group of patients with renovascular
disease. Thirty patientswereimaged using 3D FLASH contrast enhanced MR angiography (CE-MRA), and 3D volume interpolated breathold (VIBE) CE-MRR
sequences. Cortical and total kidney volumes were cal culated from venous phase MRA data, and two clinical indices of perfusion were calculated from the VIBE
datasets. Kidneyswith severerenal artery stenosis demonstrated significantly reduced volumes, and significantly poorer perfusion parameters. MRI volume and
perfusion measurements can provide improved functional assessments of patients with renovascular disease.

12:12 49, Effect of Oxygen Free Radical Scavenger on Renal M edullary Oxygenation in Hypertensive Rats as
Evaluated by BOLD MRI

Luping Li*, Laura Fogelson, Belinda S. Li?, Wei Li*, Pippa Storey', Pottumarthi Prasad®
*Evanston Northwestern Healthcare, Evanston, Illinois, USA; °GE Medical Systems, Evanston, Illinois, USA

We had previoudy shown that kidneys with hypertension reduced response to nitric oxide synthase inhibition, as evaluated by BOLD MRI. Thiswas consistent
with the fact that hypertension involvesincreased oxygen freeradical production, and hence reduced bioavailability of nitric oxide. In this study, we investigated
the effect of administration of Tempol--a membrane-permeable mimetic of superoxide dismutase on renal blood flow using BOLD MRI technique. Five
spontaneoudy hypertensive rats (SHR) were used in this study. The R2* in the renal medullar and cortex showed significant drop (from 40.6+9.8 to 31.7+10.7
and from 31.8+4.4 to 25.9+5.3) after Tempol injection.

12:24 50. Diagnosis of Renal Malignancy by MR Imaging: Are Quantitative M easur es of Enhancement Valid?
Elizabeth M. Hecht, Gary M. Israd®, Jennifer P. Chat, Winnie Y. Hahn', Danny C. Kin, Glenn A. Krinsky', Vivian
S Leet

"New York University Medical Center, New York, New Y ork, USA

The study compares two methods for evaluating enhancement of renal masses on contrast-enhanced MRI: quantitative measures of relative enhancement vs.
qualitative assessment of enhancement on subtraction (post-pre) images. Contrast-enhanced MRI studies were retrospectively reviewed in 37 patients (53 renal
masses) that had pathologic correlation or MR imaging follow-up of >1 year. The senstivitiesfor diagnosis of malignancy with subtraction and ROI analysis
were 100% (32/32). The spexificity was 62% (13/21) for the subtraction images and 33% (7/21) for the ROI analysis. While both techniques are sensitive,
qualitative analysis of subtracted images offers a greater specificity for diagnosing renal malignancy.

12:36 51. Vascular Mapping Prior to L aparoscopic Renal Surgery: Correlation of Contrast-Enhanced Three-
Dimensional M RA with I ntraoper ative Findings

Alan H. Stolpent, David S. Wang', Kousai Ishigami*, Sephen C. Rayhill*, Howard N. Winfield®
YUniversity of lowa, lowa City, lowa, USA

L aparoscopic renal surgery offersaminimally invasive alternative to open surgery, but requires meticul ous preoperative planning. Urologists at our ingtitution
have begun to use contrast-enhanced three-dimensional MRA (3D MRA) to map the renal vasculature prior to laparoscopic surgery in order to minimize therisk
of intraoperative vascular injury. We studied the accuracy of preoperative 3D MRA in 36 patients by correlating the findings at MRA with those at |aparoscopic
renal surgery. The results show that 3D MRA provides highly accurate maps of renal vasculature.

12:48 52. SB-239063, a p38 MAP Kinase Inhibitor, Improves Renal Function in a M odel of Progressive Renal
Disease.
Sephen C. Lenhard?, Sandhya S. Nerurkar®, Thomas R. Schaeffer’, Beat M. Jucker®, Robert N. Willette*
'GlaxoSmithKline, King of Prussia, Pennsylvania, USA

The p38 mitogen-activated protein kinase (MAPK) signal transduction pathway isinvolved in avariety of inflammatory responses, including cytokine generation,
proliferation and apoptosis. We evaluated the role of SB-239063, a p38 inhibitor, on renal function using dynamic contrast enhanced MRI in an animal model of
progressive renal disease. Improved renal function as assessed by MRI and reduced albumin excretion together suggest the p38 inhibitor SB-239063 can
ameliorate progressive renal disease.
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Saturday AM

Musculoskeletal MR Imaging: Cartilage

Room 713 A/B 11:00 - 13:00 Chairs: Brian A. Hargreaves and Timothy J. Mosher

11:00 53. Dynamic MR Elastogr aphy of Cartilage

Orlando Lopez!, Phillip J. Rossman®, Richard L. Ehman®
"Mayo Clinic, Rochester, Minnesota, USA

MR Elastography (MRE) is atechnique that allows visualization of propagating acoustic shear wavesin tissue for noninvasive quantification of mechanical
properties. Development of MRE for tiff tissues with shear moduli in the hundreds or thousands of kPa s presented for specific application toin vitro MRE of
cartilage. The current system incorporates components for adequate generation and detection of mechanical shear wavesthat propagate within cartilage.
Preliminary results from fetal bovine femur specimens, used as a biological model of articular cartilage, demonstrate the feasibility of characterizing the dynamic
mechanical properties of cartilage with MRE.

11:12 4. T, Relaxation Reveals Differencesin Spatial Collagen Networ k Anisotropy in Human, Bovine and
Porcine Articular Cartilage
Mikko Johannes Nissi*, Jarno Rieppo®, Juha Téyras', Mikko Sakari Laasanen®, Heikki Juhani Helminen', Jukka
Sakari Jurvelin®, Miika Tapio Nieminen?
YUniversity of Kuopio, Kuopio, Finland; ?Beth Israel Deaconess Medical Center, Boston, Massachuseits, USA

T, relaxation time measurements at 9.4T were correlated with structural parameters of the collagen network (collagen birefringence, fibril anisotropy and fibril
angle), asrevealed by quantitative polarized light microscopy. Spatial variation of T, relaxation time followed the depth-wise changes in the microscopic
parameters, revealing differencesin the arrangement of the three-dimensional collagen network between different species. Theresultsindicate that T, contrast in
cartilage is dominated by the collagen fibril orientation in the B, field through the magic angle effect. T, measurements can reveal differencesin collagen
architecture between species, possibly also related to tissue devel opment and age.

11:24 55. Comparison of the Effects of Osmotic and M echanical Pressure on the Collagen Fibers Ar chitecture
in Articular Cartilage

Hadassah Shinar®, Galit Saar®, Keren Keinan-Adamsky®, Gil Navon®
1Td-Aviv University, Te-Aviv, |srad

Comparison between the effects of mechanical loads and osmoatic stress on the ?H quadrupolar splitting, v, of articular cartilage-bone plugs was studied by
spectroscopic imaging. Although the two techniques had the same effect on the thickness of the cartilage, the behavior of the collagen matrix is different. For a
load of 1.0MPa, thereisa significant decreasein v in the calcified zone and an increase at the surface. For the same plug, equilibrated in 30%PEG, vq in the
calcified zoneis decreased to a lesser extent while at the surface theincrease islarger.

11:36  56. High Resolution Diffusion Tensor Imaging of Human Hyaline Articular Cartilage
Lucianna Filidoro®, Christian Glaser®, Olaf Dietrich®, Juergen Weber®, Thomas Oerther?, Markus Witt?, Maximilian
Reiser!
MU University Munich-Grosshadern, Munich, Bavaria, Germany; Bruker BioSpin GmbH, Rheinstetten, Baden-Wiirttemberg,
Germany

Inview of osteoarthritis, diffusion tensor imaging (DT1) was used to analyze the microstructure of human hyaline articular cartilage. The experiments were
performed on high-field MRI systemswith a resolution of 35x70um?. Cartilage-on-bone samples were measured unloaded and under local compressive strain.
Using a salf developed software package, maps of trace, anisotropy, eigenvalues, and eigenvectors were visualized. DT experiments seem applicable to articular
cartilage structural analysis. For unloaded cartilage the various maps show a zonal arrangement, which is strikingly modified under loading. Thesefindingsarein
good agreement with current literature about the collagenous fiber architecture of cartilage.

11:48  57. Initial Findings of Diffusion Anisotropy in Articular Cartilage
Fred Wentorf', We Chen', Xiaoliang Zhang*
Center of Magnetic Resonance Research University of Minnesota, Minneapolis, Minnesota, USA

Diffusion imaging was performed on skeletally mature human and bovine articular cartilage explants. Diffusion gradientswere applied parallel and perpendicular
to the surface of the cartilage. Theratio between the parallel and perpendicular apparent diffusion coefficients (ADC) changed through the depth of the cartilage.
The paralld ADC was higher near the surface and the perpendicular ADC was higher in the middle and deep regions of the cartilage. These findings agree with
other studies on collagen fiber orientation. Further refinement of thisimaging protocol could lead to a method for quantifying collagen orientation non-invasively
inarticular cartilage.
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12:00 58. Navigated 3D Steady-State Diffusion | maging of Knee Cartilage

Karla L. Miller!, Brian A. Hargreaves', Garry E. Gold?, John M. Pauly*
Stanford University, Stanford, California, USA; 2Stanford University and Palo Alto VA Medical Center, Stanford, California, USA

Diffuson-weighted imaging (DWI) of cartilageis potentially useful in the detection and characterization of early damage but is difficult due to the short T2 of
cartilage. Navigated steady-state free precess on DWI (SS-DWI) has been shown to achieve high-resolution images of cartilage with strong diffusion weighting.
Thiswork presentsa 3D navigated SS-DWI sequence for imaging of articular cartilage that retains the benefits of a 2D sequence while increasing the SNR
efficiency. In vivo results are presented with avoxel sizeof 0.5x 0.7 x 3 mm®,

12:12 59. Effect of Spin-L ocking Field on L aminar Appear ance of Articular Cartilage

Sarma V. S. Akdlal, Ravinder R. Regatte', Arijitt Borthakur®, Ravinder Reddy*
1Univers'ty of Pennsylvania Medical Center, Philadel phia, Pennsylvania, USA

The purpose of this study was to investigate the influence of spin-locking field of T1r sequence on the laminar appearance of articular cartilage. MR imaging
experiments were performed on 4T GE signa clinical scanner. The spin-locking fields varied from 500 Hz-1500Hz. The number and the relative intensity of the
laminae varied from sample to sample and the laminar appearance was due to the intramolecular dipolar interaction associated with water protons with the
oriented collagen fibers. In the T1r weighted images as a function of spin-locking field, the |laminae decreased while the overall image signal intensity increased.

12:24 60. Comparison of Multiparametric MRI with Histology of Human Articular Cartilage

Nina M. Menezes', Martha L. Gray*, James R. Hartke?, Deborah Burstein®
"Harvard - Massachusetts | ngtitute of Technology, Cambridge, Massachusetts, USA; *Pharmacia Corporation, St. Louis, Missouri, USA;
®Beth Isradl Deaconess Medical Center, Boston, Massachusetts, USA

MRI measures of dGEMRIC, T2 and T 1rho were compared with Toluidine Blue histology (TB; for GAG), and polarized light microscopy (PLM; reflects
collagen architecture) in a cross-section of naturally diseased human samples. dGEMRIC closely matched TB. T2 “abnormalities” were usually, but not always,
associ ated with collagen disorganization on PLM. T1rho was not consistently reflected by TB or PLM. There was no consistent correspondence between MRI
parameters, indicating that they provide independent information: dGEMRIC is specific for GAG; T2 and T1rho are sensitive to collagen architecture and other
molecular parameters not visualized in standard histological measures.

12:36 61. Severity of Cartilage Degeneration in the Goat Knee after M eniscal Transection/Cartilage Groove
Surgery asMeasured by MT and Gd(DTPA)-MRI
Didier Laurent!, James Wasvary*, Hem Nalini Sngh', Jeffrey Deleo', Gary Pastor?, Vincent Blancuzz®, Elizabeth

O'Byrne!, Theodore C. Pellas®
"Novartis Pharmaceuticals Corporation, East Hanover, New Jersey, USA

This study examined in the goat knee the effects of meniscal transection and cartilage incision on the macromolecular composition of articular cartilage over a 14-
week period. Both collagen integrity and proteoglycan content were evaluated by magnetization transfer (MT) and Gd(DTPA)2- MRI, respectively. The MT rate
constant k significantly increased at 2-week post-surgery, a possible sign of cartilage swelling, then decreased below basdline values, likely indicative of disruption
in the collagen framework. Meanwhile, post GAd(DTPA)2- MRI acquisition indicated a significant and sustained loss of PG. This proof-of-concept study allows
identifying MT and T1 parameters as useful surrogate markers of OA.

12:48 62. I dentification and Quantification of Focal Cartilage L esions of Osteoar thritic Knee Using M agnetic
Resonance Imaging

Keh-Yang Lee", Eugene Ozhinsky', Lynne Steinbach®, Thomas Link®, Sharmila Majumdar*
YUniversity of California at San Francisco, San Francisco, California, USA

An algorithm to identify and quantify focal cartilage lesions was developed using MR images of knees with and without Osteoarthritis (OA). A total of eight
subjects divided into three groups, normal, mild OA and severe OA, were examined. The results showed a good classification among the groups using the total
volume of focal lesions. The volumes of lesions also correlated with the radiographical grade of cartilage defects as assessed by aradiologist

Diffusion Tensor Acquisition M ethods

Room 715 A/B 11:00 - 13:00 Chairs: Thomas E. Conturo and Susumu M. Mori

11:00 63. 0Q-Ball Imaging

David S. Tuch®, Timothy G. Reese', Mette R Wegell®, Van J. Wedeen!
Athinoula A. Martinos Center for Biomedical Imaging, Charlestown, Massachuseits, USA

White matter fiber crossing can be resolved by g-space diffusion imaging methods or by mixture modeling of high angular resolution diffusion imaging data.
However, g-space imaging requires long acquisition times, and mixture modeling, like diffusion tensor imaging, requiresamode of the underlying diffusion
function. Here, we present a model -independent reconstruction scheme for spherically-sampled diffusion imaging data. The reconstruction algorithm isbased on
the Funk-Radon transform, an extension of the Radon transform to the sphere. The technique, termed g-ball imaging, exhibits sharper diffusion peaksrelativeto a
comparable Cartesian g-gpace acquisition.
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11:12 64. Ultra-high Resolution SENSE-DTI at 3 Teda

Thomas Jaermann', Klaas Paul Pruessmann®, Anton Valavanis®, Spyros Kollias®, Peter Boesiger!
*ETH and University Zurich, Zurich, Switzerland; ?University Hospital Zurich, Zurich, Switzerland

Limited spatial resolution isakey problem in increasing efforts to study brain white matter structure with Diffusion Tensor Imaging (DT1). Commonly relying on
spin-echo EPI sequences, DTI’ s ability to resolve small detailsis serioudy restricted by T2 and T2* decay, BO inhomogeneity, and limited signal-to-noiseratio
(SNR). Inthiswork we demonstrate that all of these issues can be addressed at once by parallel acquisition. It is shown that parallel imaging at 3 Tedaindeed
permits pushing spatial resolution to the sub-millimeter realm while reducing artifacts and even increasing SNR efficiency at the sasmetime.

11:24 65. High-resolution DTI of the Brainstem-Cer ebellum Areasusing 3T and SENSE Acquisition

Technigue
Lidia Mayumi Nagae-Poetscher®, Hangyi Jiang®, Setsu Wakana®, Xavier Golay®, Peter van Zijl*, Susumu Mori®
*Johns Hopkins University, and F.M. Kirby Research Center, Kennedy Krieger Institute, Baltimore, Maryland, USA

High-resolution diffusion tensor imaging (DTI) of the brainstem-cerebellum was performed using SENSE (R=3) at 3 Teda. When using 1.8mm isotropic
resolution, identification of a higher number of structures could be achieved, as compared to 1.5 Teda. For instance, compartments of the spinal cord were
identified, aswell asinferior olivary nucleus, optic tract, cranial nerves| |1, V, dorsal and medial longitudinal fasciculus area, deep cerebellar nuclei and
decussation of superior cerebellar peduncle. I dentification of these structures brings up the possibility for DTI to have an impact on the diagnosis and prognosis of
diseases affecting such structures.

11:36 66. The Use of Parallel Imaging with PROPEL LER DW!I

James G. Pipet
'Barrow Neurological Ingtitute, Phoenix, Arizona, USA

Parallel Imaging has been implemented for PROPEL LER diffusion weighted imaging. Although thiswill work with any parallel imaging method, the
combination of multiple-coil data occurs at a different stage in reconstruction than for most other methods. The result gives one the ability to reduce scan time and
artifacts for PROPELLER DWI at the typical expense of SNR.

11:48 67. Diffusion M apping with Serial Asymmetric Spin-Echo EPI

Nan-kue Chen', Robert V. Mulkern?, Charles R. G. Guttmann®, Lawrence P. Panych'
'Brigham and Women's Hospital, Boston, Massachusetts, USA; 2Children's Hospital, Boston, Massachusetts, USA

A quantitative diffusion mapping method based on serial asymmetric-spin-echo EPI is developed. Unlike conventional spin-echo EPI based diffusion mapping in
which the same experimental settings are repeatedly used for multiple averages, the new method acquires a series of diffusion-weighted EPI with graded T2*-
weighting. Both field inhomogeneity and diffusion quantities can be measured. Inconsistent field distortions due to varying eddy current effects can then be
characterized and removed. Using the proposed technique, the achieved signal-to-noise ratio per scan time is comparable to that obtained with the conventional
approach but artifacts may be further reduced using the obtained field distortion maps

12:00  68. Diffusion Weighted EPI with M agnetization Transfer Contrast
Rakesh K. Gupta®, Anasuya M. Rao®, A Kasiviswanathan?, Sanjeev Chawla®, Rajesh Kumar!, Ramesh Venkatesan?
Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, UttarPradesh, India; Wipro GE Medical System, Bangalore,
Karnataka, India

We have performed diffusion weighted (DW) echo planar imaging (EPI) with and without magnetization transfer preparation pulse to see the effect of
macromolecular suppression on apparent diffusion coefficient (ADC) in the brain parenchyma of 10 healthy volunteers. There was a significant increasein the
ADC valuesin different locations of the brain parenchyma after the application of Magnetization Transfer (MT) preparation pulse, suggesting that thereis some
relationship between the macromolecular concentration and water diffusivity acrossthe cell membrane. Thisinformation may be of valuein better understanding
the pathological processes with variable macromolecular concentrations.

12:12  69. High-Resolution Diffusion-Weighted MRI using Variable Density Spiral Acquisition
Tie Qiang Li*, Dong-Hyun Kin?
YIndiana Univeristy School of Medicine, Indianapolis, Indiana, USA; *Stanford University School of Medicine, Stanford, California, USA

A sdf-navigated multi-shot MR pulse sequence based on variable density spiral trajectory wasimplemented for high-resolution diffusion-weighted MRI. The k-
space trajectory design was calculated on-line using a smple analytical approximation and the sampling density follows a hanning window function. Dueto the
over sampling of the center k-space, this 2D self-navigator allows more robust motion correction and the high resolution diffusion-weighted images (256x256)
acquired using 8 spiral interleavesis of high quality even without elaborate correction schemes.
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12:24 70. Analyzing the Contribution of Cardiac Pulsation to the Variability of Quantities Derived from the
Diffusion Tensor

Carlo Pierpaoli®, Sefano Marenco®, Gustavo Rohde', Derek Kenton Jones', Alan Seth Barnett*
"National Institutes of Health, Bethesda, Maryland, USA

We analyze the contributions of cardiac-pulsation to the variahility in estimates of diffusion tensor quantitiesin the human brain. We identify two contributionsto
variability arising from cardiac pulsation, namely (i) mis-registration of different structuresand (ii) non-uniform intra-voxel motion (e.g. stretch and shear of the
tissue), and propose a novel approach for differentiating them.

12:36 71. Diffusion Tensor Imaging with FL AIR: The Effect of Eliminating CSF Contamination
Xiangyang Ma', Stephen M. LaConte!, Xiaoping Hu*
'Biomedical Imaging Technology Center, Emory University/Georgia Tech, Atlanta, Georgia, USA

FLAIR was used in diffusion tensor imaging (DT1), and the resultant fractional anisotropy (FA) was compared with that obtained with conventional DTI in the
human brain. DTI data from six normal volunteers, demonstrate that the application of FLAIR, which suppresses CSF signal, resultsin anincreasein FA,
particularly in the gray matter. Thisimproved diffusion tensor measurement can be potentially used for differentiating directional dependent structurein gray
matter and tracking fibersin the gray matter.

12:48 72. The Effect of Gradient Sampling Scheme on Estimates of Fiber Orientation: |mplications for Fiber

Tractography
Derek K. Jones'
"National Institutes of Health, Bethesda, Maryland, USA

Thereis conflicting literature as to whether thereis any benefit in using a large number of gradient sampling orientationsin DT-MRI experiments over using a
smaller number of carefully chosen orientations. We studied the effect of using different numbers of gradient orientations on the estimates of tensor-derived
properties using Monte Carlo smulations. In particular, we focused on the effect of number of gradient orientations on the uncertainty in estimates of fiber-
orientation, which impacts directly on thefield of diffusion tensor tractography. Our results challenge the notion that a set of six icosahedrally-arranged
orientationsisoptimal for DT-MRI.

Ther mother apy

Room 717 A/B 11:00 - 13:00 Chairs: Nathan J. McDannold and Chrit T. Moonen

11:00 73. In Vivo Comparison of Realtime Trigger ed, Navigated, M ulti-baseline Ther mometry with
Conventional Respiratory Triggered PRF Thermometry for Monitoring Liver Ablation

Karl Vigen, Bruce Danid*, John Pauly®, Kim Butts*
Stanford University, Stanford, California, USA

A method is described for proton resonance frequency (PRF) temperature mapping in the presence of variable respiratory motion using respiratory triggering,
navigator echoes, and the acquisition of multiple basdineimages. Laser heating experimentsin porcine liver in vivo demonstrate improvements in temperature
mapping over conventional triggered single basdline techniques.

11:12 74. Temper atur e Stability of a Respiratory Gated EPI Sequence for Temper ature Monitoringin Liver
Tumor Patients under Free Breathing

Claudia Weidensteiner*, Noureddine Kerioui®, Bruno Quesson?, Herve Trillaud®, Chrit Moonen®
'RMSB UMR 5536 CNRS/Université Victor Segalen Bordeaux 2, Bordeaux, France; 2lmage Guided Therapy SA, Pessac, France

Temperature stability of arespiratory gated SENSE-EPI sequence for temperature mapping with the PRF-method was investigated in 11 liver tumor patients. The
segmented EPI sequence was performed with a SENSE factor of 1.5, an in-plane resolution of 3-4mm, and a temporal resolution of 1 respiratory cyclefor 3 dices.
We measured T2* in patient livers and found a range of 10-33ms. Therefore TE=12ms was chosen for temperature mapping. The temperature standard deviation
at normal body temperature wasin the range of 1.5-3.5 C. Monitoring of thermal ablation of liver tumors should be possible with this method on aclinical
scanner.
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11:24  75. Refer enceless PRF Shift Thermometry
Viola Rieke!, Karl K. Vigen', Graham Sommer?, Christopher J. Diederich?, William H. Nau?, Anthony Ross?, Bruce

L. Daniel*, John M. Pauly®, Kim Butts*
Stanford University, Stanford, California, USA; 2University of California San Francisco, San Francisco, California, USA

The proton resonance frequency (PRF) shift thermometry isa potentially powerful method for monitoring thermotherapy. However, PRF shift thermometry hasto
daterelied on the subtraction of baseline images, making the method sensitive to motion and phase drift during the course of treatment. We demonstrate a
referencel ess method which eliminates these problems by estimating the baseline phase from the acquired phase image itself. Temperature maps of a phantom
during laser heating, zero degree temperature riseimages of in vivo liver, and temperature maps acquired during canine prostate ablation show that the

referencel ess method provides reliable temperature information.

11:36 76. M RI-guided and Monitored Percutaneous L aser Ablation of the Vertebrae (PLAV): A Feasibility
and Safety Study
Sherif Gamal Nour?, Frank K. Wacker!, Mariana L. Meyers', Mark Rodgers', Mark R. Robbin®, Jeffrey L. Deurk?,

Jonathan S. Lewin®
"University Hospitals of Cleveland / Case Western Reserve University, Cleveland, Ohio, USA

Weinvestigated the use of interventional MRI techniques to guide percutaneousinsertion of laser fibersinto targeted areas of the vertebrae and to monitor the
development of controlled areas of laser-induced osteonecrosisin a porcine animal model as a potential treatment for vertebral metastasesin selected patients. We
also explored the safety of laser application close to the spinal cord. MRI guidance of PLAV isfeasible. Thelack of interference between laser application and MR
imaging renders online monitoring of the thermal lesion a simple task. MRI-guided and monitored PLAV appearsto be safe, even for posterior vertebral body
ablations.

11:48  77. Pre-Clinical Testing of a Phased Array Ultrasound System for M RI-Guided Noninvasive Surgery of
the Brain
Kullervo Hynynen®, Greg Clement”, Nathan McDannold®, Randy King, Phillip Jason White', Ferenc A. Jolesz,

Shuki Vitek?, Eyal Zadicario®
"Harvard Medical School/Brigham and Women's Hospital, Boston, Massachusetts, USA; ?InSightec, Haifa, Tirat Carmd, |sragl

A prototype system designed for MRI-guided noninvasive thermal brain surgery wastested in preparation for clinical trials. The system consisted a0.75 MHz
500-element ultrasound array and had a complete driving system with software that allowed a CT scan of the skull to be registered on the MR image. The CT-
derived geometry and density information were used to cal culate a compensation factor for the bone-induced ultrasound wave distortions. This approach was
tested in a phantom with ex vivo human skulls. Using MRI targeting and temperature measurements, the technique was used to produce sharp focal temperature
elevationsin the brain phantom.

12:00  78. Optimizing MR Imaging of Radiofr equency- and Cryo- Ablation Myocardial L esions
Vivek Y. Reddy®, Godtfred Holmvang®, Andre d'Avila®, Ehud Jeruham Schmidt?, H Glenn Reynolds?, Motoya
Hayase!, Jeremy N. Ruskin®
"Massachusetts General Hospital, Boston, Massachuseits, USA; °GE Medical Systems ASL, Boston, Massachusetts, USA

Catheter ablation of myocardial tissue can eliminate certain cardiac arrhythmias. In animal models, we evaluated MR imaging techniquesto visualize
myocardium ablated by catheter-based radiofrequency- (RF) or cryo- ablation. We demonstrate techniques that may be employed post-operatively to assessthe
effect of the ablation procedure, and potentially intra-operatively to actively monitor the ablation process

12:12 79. MR Imaging Guided Radiofrequency Ablation of Lung Tissue: Necessity or Overkill?

Frank K. Wacker®, Sherif G. Nour?, Jeffrey L. Duerk®, Jonathan S Lewin®
'Case Western Reserve University/University Hospitals, Cleveland, Ohio, USA

The purpose of this study was to assess the feasibility of MRI to control radiofrequency ablation (RFA) of pulmonary tissue in arabbit model. Puncture and lung
RFA were performed in 5 New Zealand White rabbits under MRI control usinga 0.2 T open MR scanner. The ablation effect was assessed usng MRI, CT and
pathology. MRI procedure guidance was feasible. Pneumothorax could be detected and treated during imaging. MR was superior to CT in defining the thermal
lesion. Our resultsindicate MRI guidance is useful for thermal ablation of pulmonary tissue and suggest that patient trials may be warranted.

12:24 80. Diffusion Weighted | maging of High Intensity Focused Ultrasound Treatment for Uterine Fibroids

Michad A. Jacobs', Hyun S Kimt
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

Eleven patients with uterine fibroids were treated using MR guided high intensity focused ultrasound (MRgHIFUS) tissue ablation. Fibroid ablation temperature
was monitored using phase sensitive MR mapping and treated tissue was defined by post contrast T 1-weighted and diffusion weighted images (DWI). DWI
exhibited hyperintense regions colocalized with the contrast T1 images. The mean Apparent Diffusion Coefficient (ADC) was decreased in the treated tissue
compared to non-treated tissue.  ADC mapping may provide a mechanism to assess the effectiveness of the MRGHIFUS in uterine fibroids.
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12:36 81. M agnetic Resonance-Guided Extracor poreal Laser M ediated Ther mal Therapy of Intratumoral
Gold Nanoshell Particle Injections
Roger J. Safford®, Lee R. Hirsh?, Roger E. Price’, Bdinda Rivera®, Scott R. Sershen?, Jennifer L. West?, John D.

Haze'
The University of TexasM. D. Anderson Cancer Center, Houston, Texas, USA; “Rice University, Houston, Texas, USA

Thiswork describes a novel thermal therapy delivery technique using an extracorporeal, near infrared (NIR) diode laser to irradiate NI R-absorbing gold nanoshell
particlesinjected directly into atumor. Magnetic resonance (MR) imaging was employed to monitor targeting and tissue temperature distributions during the
procedure. MR guided ablations were performed on 6 tumorsimplanted in mice. MR temperature imaging (MRTI) data demonstrated good correlation with gross
pathologic and histopathologic results. These preliminary in vivo data demonstrate the both the feasibility of the ablation technique and the ability of MRTI to
provide meaningful targeting and monitoring of the procedure.

12:48 82. In Vivo Feasibility of L Ocal Drug Delivery using Ther mosensitive L iposomes and M R-Guided L Ocal

Hyperthermia
Rares Salomir®, Jean Palussiere?, Sgrid Fossheim?®, A Rogstad®, U Wiggen®, Nicolas Grenier?, Crit T. Moonen®
'RMSB-Université Bordeaux 2, Bordeaux, France; “Bergonie Ingtitute, Bordeaux, France, France; *Amersham Health, Odo, Norway

Local drug release was suggested to increase the local concentration of anti-cancer drugs and to limit toxic side effects. Here, in vivo feasibility of local drug
release was demonstrated using thermosensitive liposomes charged with MR contrast agent. LITT was performed under real-time, PRF based MR thermometry in
the rabbit kidney. The contrast agent release was clarly identified in four successful experiments. Good correlation was obtained with respect to the MR
thermometry.
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GOLD CORPORATE MEMBER LUNCHTIME SYMPOSIUM
Siemens M edical Solutions
L eading Experts Choose Siemens

Hall F/G 13:00 - 14:00

CLINICAL SCIENCE FOCUS SESSION
Peripheral MR Angiography: Time-Resolved vs. Flow-Arrested

Room 718A 14:00 - 16:00 Chairs: Jeffrey H. Maki and Yi Wang

14:00 83. Single Pass Four Station Peripheral Vascular Mra Utilizing Parallel Imaging: | maging from the
Renal Arteriestothe Foot in 31 Seconds

Jeffrey P. Goldman®
*Mount Sinai Medical Center, New York, New Y ork, USA

The goal of our sudy wasto optimize an imaging protocol for four station single pass moving table bolus chase peripheral vascular MRA without sacrificing
spatial resolution or increasing venous contamination. We increased our imaging speed by utilizing parallel imaging and the increased dew rates available on
ultrahigh gradient systems. This enabled usto image from the renal arteries down to the feet in 31 seconds. We were able to incorporate a fourth station
dedicated to the foot with minimal venous contamination.

14:10 84. Optimized Whole-Body 3D MR Angiogr aphy with Suprapopliteal Venous Compression: A
Feasibility Study
Christoph Ulrich Herborn!, Waleed Mahmud Ajaj*, Mathias Goyen', Sandra Massing®, Jérg Felix Debatin', Stefan

Giinther Rughm'
YUniversity Hospital Essen, Essen, Germany

The purpose of the study was to assess whether the transient venous compression (60 mmHg) using external air pressure at the mid-femoral level in combination
with a high resolution gradient recall echo sequence for the lower extremitiesimprove the delineation of calf vessels and reduces venous overlay in 3D whole-body
MRA. Venous compression was well tolerated by all study participants and yielded significantly higher quantitative and qualitative results compared to sandard
WB-MRA. The outlined strategy suggest that mid-femoral venous compression should be incorporated into multi-station protocols of the lower extremities for
improved delineation of calf arterieswithout disturbing venous overlap.

14:20 85. I nfragenual Compression for Optimized CE-MRA of the Crural Arteries

Deniz Bilecen', Anja-Carina Schulte’, Markus Aschwanden®, Kurt Jager®, Georg Bongartz*
'K antonsspital Basdl, Basdl, Switzerland; 2University Freiburg, Freiburg, Germany

Contrast-Enhanced MR-Angiography of the crural arteriesisan essential imaging procedure in the diagnostic work-up of peripheral arterial occlusive disease.
However, the quality of MRA images s often hampered by the superposition of contrast-enhanced deep veins. This study demonstrates that an infragenual
compression with a subdiastolic pressure of 40 mm Hg significantly reduces and delays the contrast-filling of deep and superficial veins. Complementary EPI
results were obtained which underline that this phenomenon can be explained by a pooling-effect of the contrast agent in the capillary tissue on the compressed
side. Infragenual compression, thus, facilitates the evaluation of cural arteries considerably.

14:30 _ 86. First Clinical Test of Timed Arterial Contrast Enhanced M agnetic Resonace Angiogr aphy (tac-CE-
MRA) of the Hand
Klaus-Ulrich Wentz}, Michael A. Patak®, Johannes M. Froehlich', Meanie Schroeder®, Constantin von Weymarn,

Regula Jendten®, Christoph L. Zollikofer®
K antonsspital, Winterthur, Switzerland

A complete temporal blood flow arrest is achieved by inflating a blood pressure cuff. It isused to improve contrast enhanced MRA of the arteries of the hands.
Exactly timed to the arterial filling, it permitshigh resolution arterial imaging. Aninitial study in ten volunteers had confirmed our theory. The purpose of this
study wasto test clinical applicahility in fifteen patientswith occlusive arterial disease and the comparison with volunteer results. Compared to a standard MR-
angiography, acquisition timewas arbitrarily extended by a factor of four, leading to a quadrupled image resolution (pixel sze:0.59x0.29x0.7mm).
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14:40 87. High Resolution, Time-Resolved M RA Provides Superior Definition of L ower Extremity Arterial
ments
Frank J. Thornton®, Jiang Du!, Sam S Suleiman’, Robert S Dieter?, Girma Teferal, Kris R. Pillai?, Charles A.

Mistrettal, Tom M. Grist*
*University of Wisconsin, Madison, Wisconsin, USA

I dentification of segmental artery branches below knee is paramount to planning vascular surgery. We compared the ability of time-resolved contrast enhanced
MRA (PR-hyperTRICKS) to non-contrasted 2D Time-Of-Flight (TOF) for identification of possible by-pass graft targets on pre-operative MRA in patients with
Class|I1-1V peripheral vascular disease. All images acquired underwent quantative and qualitative analysis. Our findings show that PR-hyperTRICKSisa
superior study for below-knee vascular mapping in patients with lower extremity ischemia.

14:50 88. Time-Resolved Three Dimensional Contrast Enhanced M R Angiography of the Peripheral Vessels:
Comparison with Conventional CE-M RA

Valerie Laurent’, Patrice Hervo?, Michel Nicolas'
'CHU Brabois, Vandoeuvre les Nancy, France; ’GE Medical Systems, Buc, France

We compared conventional bolus chasing MRA technique with high temporal resolution technique ECTRICKS on lower peripheral vessels. 3D T1 fat
suppressed MRA was performed with and automatic table motion on three stations. First station with centric K-space encoding, subtraction from mask scan on the
second and third stations with dliptic-centric encoding. The ECTRICKS scan immediately followed to the most distal station. K-space was partitioned into four
concentric areas generating 8 temporal phases. A double blind analysis was done the third station. The contribution of ECTRICKS emerges as a complementary
and essential technique when examining patientswith high risk venousreturn.

15:00  89. EC-Star: Time-Resolved Contrast-Enhanced M RA
Ananth Jayaseelan Madhuranthakanm', David G. Kruger®, Sephen J. Riederer?, James F. Glockner®, Houchun Harry
Hu!
"Mayo Clinic, Rochester, Minnesota, USA

A challenge of time-resolved 3D imaging is the maintenance of adequate spatial resolution within each temporal frame. Projection reconstruction (PR) techniques
have been used to allow some reduction in acquisition time for fixed resolution. The purpose of thiswork isto apply PR-like sampling to the viewsin the phase
encoding (ky-kz) plane of 3DFT acquisition. Thisallows centric encoding in ky and kz and Fourier reconstruction without regridding. By further apportioning
the ky-kz planeinto radial zones and applying differential sampling, this allows high spatial resolution time-resolved imaging. The method is demonstrated
experimentally inimaging the popliteal trifurcations.

15:10 90. Soft Tissue Enhancement of Diabetic Feet on Time-resolved Peripheral MRA: Preliminary Study

Hongle Zhang', Harry Bush', Craig Kent®, Priscilla Winchester!, Richard Watts', Yi Wang?, Martin Prince*
'Weill Medical College of Cornell University, New York, New Y ork, USA; *University of Pittsburgh, Pittsburgh, Pennsylvania, USA

Enhancing foci were identified in the feet of 92% of diabetic patients undergoing peripheral MRA. This enhancement occurred at sites where diabetic patients
typically develop cdllulitis, foot ulcereration or charcot joints. By comparison only 51% of non-diabetic patients had pedal enhancement (P<0.0001) and it tended
to beless prominent. This suggests the possibility that time-resolved MR imaging of the feet may detect precursor lesionsto diabetic ulceration and cdllulitis and
thereby offer an opportunity to intervene earlier before full-fledged cellulitis or ulceration develops.

15:20 91. Predicting Venous Enhancement in Peripheral MRA using a Two Station Timing Bolus

Jeffrey H. Maki*, Gregory J. Wilson?, William B. Eubank®, Romhild M. Hoogeveen®
*Puget Sound VASHCS, Sesitle, Washington, USA; 2Philips Medical, Bothell, Washington, USA; *Philips Medical, Best, Netherlands

Venous enhancement isa significant pitfall in peripheral contrast-enhanced MR angiography (CE-MRA). We describe a two station timing bolus that can a priori
determine whether venous enhancement will occur, thereby helping to choose the optimal exam protocol (moving table vs. multipleinjection). Preliminary testing
(n=18) accurately predicted which extremities subsequently exhibited lower station venous enhancement. In addition, lower extremity data demonstrated a
significant difference between patients with and without venous enhancement in terms of aorta-calf transit time (Tac), calf arteriovenous window duration (Tav),
and interval between start of lower station acquisition and venous arrival (Tacg-v).

15:30 92. Multi-Station Segmented Volume Acquisition Integrated with Time-Resolved M ulti-Phase
Segmentation for Bolus Chase Peripheral MRA
Pelin Aksit', Vincent B. Ho?, Peter L. Choyke®, Marcela Montequin®, Sandy L. Hess®, Maureen N. Hood?, Thomas KF

Foo'
'GE Medical Systems, Baltimore, Maryland, USA; 2Uniformed Services University of the Health Sciences, Bethesda, Maryland, USA;
3National Institutes of Health, Bethesda, Maryland, USA

A technique that combines sesgmented volume acquisition (ak.a. "shoot and scoot” or 3D SNS) for multi-station bolus chasing with time-resolved segmented
volume acquisition of the calf/foot station is described. Multi-phase imaging was achieved using a ssgmented volume approach wherein the peripheral k-space
data from the last acquisition was merged with previoudly acquired centers of k-space data. In the case of bolus chase peripheral imaging, this combination
approach can provide multiple phases of contrast enhancement in the infrapopliteal arteriesfor improved comprehensive bolus chase 3D MRA.
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15:40 93. Distal L ower Extremities. Prospective Comparison of 2D Time-of-Flight, 3D Time-Resolved
Contrast-Enhanced M R Angiography, and 3D Bolus Chase Contrast-Enhanced MR Angiogr aphy

Winnie Yoonhee Hahn?, Elizabeth M. Hecht*, Barak Friedman?, Vivian S. Lee!
INY U Medical Center, New Y ork, New Y ork, USA

Magnetic resonance angiography of the calf and pedal arteriesis challenging due to the issues of venous contamination and small vessel size. Therefore, contrast-
enhanced MRA istypically supplemented with TOF imaging below the knee. In this study, we compared the conventional TOF sequence with 3D contrast-
enhanced time-resolved MRA and 3D bolus chase MRA for calf and pedal imaging. Both 3D methods are superior to TOF imaging in the evaluation of arterial
length and stenosisgrade. Furthermore, the time-resolved technique adds important dynamic information about blood flow direction.

15:50 94. Table-Moving Contrast-Enhanced M RA of the L ower Extremitiesin Patients with Arterial
Occlusive Disease: | ts Diagnostic Acur acy and Reliability in Comparison with |A-DSA

Yoko Saito?, Hiraku Yodono?, Hiroshi Noda®, Yoko Itabashi?, Taisuke Sasaki*
"Hirosaki University Hospital, Hirosaki, Aomori, Japan; 2Narumi Hospital, Hirosaki, Aomori, Japan

The diagnostic accuracy of table-moving contrast-enhanced 3D MRA was evaluated in comparison with IA-DSA. 59 patients with peripheral arterial diseases
were examined. Evaluation of the stenotic degree up to the trifurcation was highly accurate in comparison with IA-DSA, except for arterial segmentstreated with
metallic stent placement. The sensitivity, specificity and accuracy for detecting hemodynamically significant stenosis (stenosis more than 50%)of CE-MRA were
95.2%, 96.0%, 95.8%, respectively, when stented arterial segments were excludes. However, overlay of vein often impaired the demonstration of arteriesand
stenotic lesionsin calf. Therefore 2 or 3 phaseinjection should be considered.
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SMRT FORUM
M R Purchase Decisions

Room 718B 14:00 - 16:00 Chair: Nanette Keck

Educational Objectives

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

»  Describe the various types of MR systems available today;

* Listthemajor differences between systems;

»  Describe the advantages and disadvantages of each;

»  Explain how various system components impact MR image quality;

* Explain the system requirements for various types of MR procedures.

14:00  Analytic Approach to Equipment, Finances, Compatibility, Site Preparation, PACs, and Delivery
Herbert Y. Kressd

14:30 Dedicated vs. Whole Body Systems
William Faulkner

15:00 1.0/1.5T vs. Low Field
James J. Stuppino

15:30 15T vs. 3T
Gary H. Glover

CLINICAL SCIENCE FOCUS SESSION
Micro- and Macro-Vascular Imaging of Cerebrovascular Disease

Room 701B 14:00 - 16:00 Chairs: John Huston and Josef P. Debhins

14:00 95. Effect of Acquisiton of an Earlier Contrast-enhanced M RA (CE-MRA) on Dynamic Susceptibility
Contrast (DSC) Perfusion-weighted | maging (PW1)

Nakul C. Sharma®, Robert J. Sevick?, Richard Frayne*
*University of Calgary, Calgary, Alberta, Canada; “Foothills Medical Centre, Calgary, Alberta, Canada

In the evaluation of ischemic stroke it is desirable to have information on both vascular patency and brain perfusion. Dynamic-susceptibility contrast perfusion
weighted imaging (DSC PWI) and contrast-enhanced MR angiography (CE MRA) are the two pre-ferred methods of providing thisinformation clinically;
however, both require an injection of contrast agent. In this study, we show that that previousinjections can affect signal-versus-time, S(t), characteristics of PWI,
particularly ininfarcted tissue where a 28.0% (p = 0.046) reduction in the peak estimated contrast agent was found.

14:10  96. Constrained vs. Unconstrained Deconvolution Based Perfusion Analysis: Implicationsin Stroke
Michad Gillard®, Vadim Beletsky", James Eastwood?, Michad Lev®, Brian Rutt?, Ting-Yim Lee*
Robarts Research Ingtitute, London, Ontario, Canada; Duke University Medical Centre, Durham, North Carolina, USA; *Harvard
Medical School, Boston, Massachusetts, USA

We compare two available software packages designed for cerebral perfusion analysis. Perfusion data from acute i schemic stroke patients presenting within 6
hours of symptom onset, were analyzed using two deconvol ution-based perfusion software packages. Results were compared based on ischemic, penumbral and
infarcted lesion volumesidentified by relative CBF and relative CBV. No significant difference was detected between ischemic volumesidentified by the two
methods (p = 0.3). Infarct and penumbral volumes differed significantly: p < 0.03 and p < 0.008 respectively. The cSVD blood volumes were not significantly
different from the AUC blood volumes based on predicted infarct size.

22



Saturday PM

14:20 97. Assessment of |nfratentorial Acute | schemic Stroke with Diffusion-Weighted-l maging

Chuh-Hyoun Lie', Jochen Hirsch', Sefanie Schwenk?, Kristina Szabo®, Michael G Hennerici®, Achim Gass*
*University Hospital Mannheim, University of Heidelberg, Mannheim, Baden-Wuerttemberg, Germany

Systematic clinico-topographical correlation studies of vertebrobasilar stroke are rare due to limitations of visualization of infratentorial structures and small
strokes. We analysed DWI data of 275 patients with acute infratentorial infarction from a stroke center serving a 1 million population. Even minute lesions and
multifocal pathology are regularly detected with DWI, allowing exact identification of infratentorial stroke with identification of reoccuring stroke-subtypes,
which in turn frequently providesimportant clues asto the understanding of the clinical deficit and underlying etiology/stroke mechanism. This study providesa
data bank on the frequency of infratentorial stroke subtypes and related clinical phenomena.

14:30 98. The Optimum b Factor for Diffusion-Weighted M agnetic Resonance | maging (DW1) Assessment of
I schemic Stroke With Anisotropic Diffusion

Peter B. Kingsley', W. Gordon Monahan*
"North Shore University Hospital, Manhasset, New Y ork, USA

Theuse of b = 1500 mm? or even higher has been recommended for DWI assessment of ischemic stroke. In acute stroke in adults without T2 changes, contrast
ismaximum with b ~ 1500 smm?. Calculations presented here show that in several cases -- anisotropic diffusion, smaller apparent diffusion coefficient (ADC)
changes, in neonates, with T2 changes, and when echo time (TE) changes along with b -- the contrast-to-noise ratio (CNR) and diffusion-to-noiseratio (DNR) are
optimum with lower b values, and b = 1000 §mm? is recommended for general DWI assessment of ischemic stroke.

14:40 99. High b Value Diffusion MRI in Stroke
Yaniv Assaf', Michal Kafri', Irena Boval, Pazit Pianka®, Natan Bornstein', Dafna Ben-Bashat?, Moshe Graif?, Talma

Hendler, Yoram Cohen?
1Td Aviv Sourasky Medical Center, Tel Aviv, Israd; 2Tel Aviv University, Tel Aviv, |srad

Diffusion tensor imaging detects reduction in diffusion anisotropy in acute and chronic white matter ischemic lesions. However, it isnot clear weather this
anisotropy reduction is due to damage to the white matter or structural changesin thetissue. In thiswork we have used high-b-value diffusion weighted imaging
in order to study thisissue. We have found that the dow diffusing component isisotropically increased in acute stroke areas, which might originatesfrom
increased tortuosity in the extra cellular space. Four weeks after stroke, the diffusion anisotropy at high-b-value approached control value while the low-b-value
DTI wasill reduced.

14:50 100. Flow M easurement and Velocity Field Visualization in | ntracranial Arteriovenous M alfor mations

John W, Grinstead?, Satoshi Tateshima®, Yih-Lin Nien®, Fernando Vinuea, Shantanu Snhat
1Univers'ty of California, Los Angeles, Los Angeles, California, USA

Personswith intracranial arteriovenous malformations are at increased risk of hemorrhage. The goal of thiswork isto implement methods to study complex
cerebral flow dynamicsusing an in-vitro aneurysm model and apply them to patientswith AVM. Arterial and venous flow was measured, and velocity field maps
were constructed from data acquired with flow quantification pulse sequences. These plots allow the visualization of velocity over a 3d volume and throughout the
cardiac cycle. Patients undergoing treatment can be monitored over time noninvasively.

15:00 101. Quantitative R; M easur ementsin | schemic Stroke.

Elizabeth Maria Kalowska®, Sverre Rosenbaum', Egill Rostrup®, Henrik B.W. Larsson®, Palle Petersen®
"Copenhagen University Hospital, Hvidovre, Denmark

Hemorrhagic transformation (HT) of ischemic brain tissue may occur in acute stroke patients either spontaneoudly or after thrombolysis due to disruption of the
blood-brain barrier (BBB). A method to detect early deficiency of BBB in acute cerebral ischemia could offer a substantial increase in the safety and success of
advanced stroke therapies. The aim was to develop simple quantitative measurements of BBB deficiency based on R1 changes (AR1) after gadolinium DTPA
(Gd) injection, and to estimate the rel ationship between BBB disruption, HT and apparent diffusion coefficient (ADC) in acute ischemic stroke.

15:10 102. MRA of the Carotid Arteries Using Thr ee Different Techniques. Accuracy Compar ed with
Intraarterial DSA and Endarter ectomy Specimen

Claudia Fellner®, Werner Lang®, Rolf Janka', Ralf Wutke', Werner Bautz', Franz A. Fellner?
"University of Erlangen-Niirnberg, Erlangen, Germany; “L andesnervenklinik Wagner-Jauregg, Linz, Austria

3D TOF MRA for the carotid bifurcation, fluoroscopically triggered CareBolus and dynamic CE-MRA for the supraaortic arteries were compared with DSA.
Sensitivity and specificity for detection of severe stenoses were evaluated using identical projectionsin DSA and MRA. CareBolus (sensitivity: 100%, specificity:
96%) revealed somewhat better results than TOF (90%, 96%) and dynamic (95%, 91%) MRA; in contrast to both other techniques 3D TOF did not tend to
overestimate stenoses. Evaluation of additional MRA projections increased the degree of stenosisin several vessdls. In 11 cases endarterectomy specimenswere
examined with high resolution MR and confirmed the results of MRA.
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15:20 103. Comparison of Test Bolus Timing and Fluor oscopic Triggering for Carotid MRA

John Huston 111*, Matt A. Bernstein', A. T. Vi, Josef P. Debbins’
"Mayo Clinic and Foundation, Rochester, Minnesota, USA; 2GE Medical Systems, Waukesha, Wisconsin, USA

Elliptical centric CEMRA has become an accepted method for the clinical assessment of the carotid and vertebral arteries. Test bolustiming (TBT) and
fluoroscopic triggering (FT) are both well-accepted methods to synchronize the start of a 3D acquisition to the peak of the contrast agent bolus. We compared
TBT and FT in 10 patients. Both methods produced excellent results. FT required a faster framerate (e.g., 2.0 fpsversus 0.84 fpsfor TBT) because the observer
cannot retrospectively interpolate between adjacent frames. For maximal speed, FT used a thick-dab coronal acquisition with atwister (i.e., projection dephaser)
gradient.

15:30 104. MRA Measurements of Primary Collateral Blood Flow Before and After Carotid Surgery

Jeroen Hendrikse', Dirk R. Rutgers', Bert Eikelboom', Jeroen Van der Grond*
1UMC Utrecht, Utrecht, Netherlands

In patients with obstruction of the internal carotid artery (ICA), the circle of Willisisan important predictor of hemispheric ischemia. In the present study we used
magnetic resonance angiography (MRA) to study changesin collateral flow and vessel diameters of the circle of Willisin 48 patientswith a 70-99% |CA stenosis,
before and after carotid surgery. Resultsindicate that, the collateral ability of the circle of Willis, as determined with MRA, may have a benificial effect onlong
term outcome in patientswith a stenosis and contrateral ICA occlusion but not in patients with an unilateral ICA stenosis.

15:40 105. Reduction of Susceptibility Artifactsin High-Resolution BOLD M R-Venography at 3 Tesa

Alexander Rauscher?, Jirgen Reichenbach?, Ewald Moser?, Markus Barth®
1Univers'ty of Vienna, Vienna, Austria; 2Friedrich Schiller Universitét, Jena, Thiringen, Germany; 3Univers'ty Hospital, Vienna, Austria

The aim of this study was to eiminate undesired susceptibility effectsin BOLD MR-Venography (MRV), especialy at high field strenghts. High resolution
gradient echo images were acquired employing the susceptibility difference between blood vessels and the surrounding tissue as a source of contrast. Optimal
visualization of veinsin MRV is achieved by multiplication of magnitude images with corresponding phase-masks, hence phase wraps are amajor problemin
MR-venograms created by minimum intensity projection. Artifactsin regions of strong background susceptibility were highly reduced by unwrapping the phase
images using a novel automated algorithm and subsequent high passfiltering.

15:50 106. High Resolution Time-resolved Contrast Enhanced M R Angiogr aphy of the Cir cle-of-Willisusing
4X Parallel Imaging
Belinda SY Li*, Qun Chen?, Wei Li?, Jason A. Polzin®, Robert R. Edelman?

'GE Medical Systems, Evanston, Illinois, USA; ?Evanston Northwestern Healthcare, Evanston, 1linis, USA; °GE Medical Systems,
Waukesha, Wisconsin, USA

While 3D time-of-flight is the current method of choice for MR angiography (MRA) of theintracranial arteries, it istime-consuming, taking anywherefrom 2 - 6
minutesto acquire, and thus presents a problem for stroke and pediatric patients who cannot hold till during the scan. Contrast enhanced MRA (ceMRA) would
be a useful alternative. However, atypical acquisition time of 20-30 seconds means that venous contamination is often observed. Using ASSET parallel imaging
with four times accel eration, the acquisition time for each 3D volume can be reduced to 3 - 4 seconds, allowing pure arterial phasesto be obtained.

CLINICAL SCIENCE FOCUS SESSION
M usculoskeletal MR Imaging: Clinical Studies

Room 713 A/B 14:00 - 16:00 Chairs. Robert Boutin and Garry E. Gold

14:00 107. Use of Femoral Abduction External Rotation (FABER) Positioning for the Diagnosis of Acetabular
Labral Tear During MR Arthrography

William B. Morrison®, Mark E. Schweitzer®, J. Antoni Parellada®
T homas Jefferson University Hospital, Philadelphia, Pennsylvania, USA

Evaluation of tear of the acetabular labrum isdifficult by MR imaging. Our hypothesisisthat introduction of capsular stressto the hip joint during imaging could
improve diagnostic capability. Thiswas performed through femoral abduction and external rotation (FABER) during MR arthrography. Twelve patients with
suspected |abral tear underwent MR arthrography in both neutral and FABER position. Quality of labral visualization wasimproved on the FABER images, as
was detection of labral tears. MR arthrography of the hip performed in the FABER position appears to improve visualization of the acetabular 1abrum and
associated tears.
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14:10 108. DYNAMIC Real-Time M agnetic Resonance Imaging - A New Diagnostic M odality for Groin Pain of

Obscur e Aetiology
Tushar Agarwal®, Paul Wragg', Wadilslaw Gedroyc?, Ara Darzi®, Suart Wiliam Thomas Gould*
! mperial College of Medicine, London, UK

Persistent groin pain without clinical signsisadifficult diagnostic problem. Some patients have occult inguinal herniae, but others have muscul otendinous injuries
not necessarily requiring surgery. No existing imaging modality is sufficiently sensitive to reliably distinguish the two. Therefore the negative surgical exploration

rateishigh. Interventional Magnetic Resonance units (IMR) allow real-timeimaging in physiological positions and during muscular exertion. This study aimed to
develop a new non-invasive imaging technique which combines soft tissue imaging capabilities of MR with real time dynamic assessment of groin structuresto aid
differentiation between the two conditions.

14:20 109. Low-Field MR Arthrography of the Shoulder Joint: Results of a Prospective, Surgically Controlled

Study
Karl-Friedrich Jakob Kreitner!, Roland Loew?, Klaus Kurt Gast®, Peter Robert Kalden, Manfred Thelen
! Johannes Gutenberg-University Mainz, Mainz, Germany; *Universitatsspital Basel, Basel, Switzerland

The purpose of our study was to determine diagnostic accuracy of MR-arthrography of the shoulder obtained on an open low-field MR unit. 82 patients could be
included in this progpective study. The image material was evaluated by two observers blinded to patients data, clinical history, and surgical results. Both
observers achieved high sensitivities, specificities and accuracies for detection of labral lesions and partial and complete tears of the rotator cuff. Therewasa
substantial to excellent interobserver agreement. Low-field MR arthrography of the shoulder proved as sufficient for evaluation labral and rotator cuff
abnormalities using a time consuming examination protocol

14:30 110. Clinical Effectiveness of MRI in Diagnosis of Infection in Patients With Total Knee Arthroplasties

Donald John Bitto', Mark E. Schweitzer®, Adam Zoga®
Thomas Jefferson University, Philadel phia, Pennsylvania, USA

In this study we sought to determine the accuracy and clinical effectiveness of diagnosing post operative infection in total knee arthroplastiesusing MRI and
simple artifact reduction sequences. The study entailed the retrospective evaluation of 18 total knee arthroplasties. We correlated the MRI readings of two
blinded radiologists with the clinically determined infectious status. We found that those patients with confirmed infection displayed signs consistent with
infection, while those who were pathology free showed normal exams. We conclude that MR imaging of total knee arthroplasties can yield accurate and clinically
relevant diagnoses with straightforward sequence modifications.

14:40 111.  Imaging of the Knee with Ultrashort TE (Ute) Pulse Sequences
Peter D. Gatehouse', Rhidian W, Thomas?, Smon Coleridge?, Dimitrios Karadaglis?, Adam Mitchel1?, Amy H.
Herlihy?, Taigang He?, Graeme M. Bydder?
MRRS, Guildford, Surrey, UK; 2lmperial College, London, UK

Knee imaging was performed with ultrashort TE (Ute) pulse sequences. Later echoes were also used to produce difference images and intravenous contrast was
given to most patients. High signal was seen on the TE = 80 microseconds images and difference images derived from them in ligaments and menisci. A
superficial low signal and a deep high signal layer were seenin articular cartilage. Greater contrast enhancement was seen with Ute images than with later echoes.
Abnormalities were demonstrated in injury to the cruciate ligaments, patella tendon and articular cartilage.

14:50 112. Prevalence of Cartilage T, Abnormalitiesin an Asymptomatic Patient Population

Timothy J. Mosher?, Yi Liu', Michael B. Smith
*Penn State University College of Medicine, Hershey, Pennsylvania, USA

The purpose of this study isto determine the prevalence of T2 abnormalitiesin articular cartilage of an asymptomatic population, and to determineif this
prevalenceincreases with age. MRI T2 maps of knees from 54 asymptomatic volunteers were evaluated for T2 lesions. Abnormal T2 wasidentified in 11% of
Stesstudied in patients under age 45, and 28% of sitesin patients 45 and over. Sites of increased cartilage T2 are uncommon in a young asymptomeatic
population, however, the prevalence of abnormal cartilage T2 not associated with clinical symptomsincreaseswith age.

15:00 113.  The Assessment of Vascularity in Rheumatoid Arthritis and Spondyloar thr opathy using Dynamic
Contrast Enhanced MR Imaging.
Laura Anne Rhodes', Ai Lyn Tan?, Philip O' Connor?, John Philip Ridgeway", Helena Marzo-Ortega?, Paul Emery?,

Dennis McGonagle?, Seven Frederick Tanner!
YUniversity of Leeds, Leeds, Y orkshire, UK; 2L eeds General Infirmary, Leeds, Y orkshire, UK

Magnetic resonance measurments of contrast agent uptake within the synovium have been made in patients with rheumatoid arthritis and spondyl oarthropathy
(SpA). Therelatively higher synovial volumes and vascular permabilities measured in the SpA patients are consistent with previous arthroscopic and histol ogical
studies showing differencesin vascularity in these different arthritides.
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15:10 114. Reducing Costs, Duration and I nvasiveness of MRI in Rheumatoid Arthritis by Omitting
I ntravenous Gadolinium I njection — Does |t Affect Assessments of Synovitis, Bone Erosions and
Bone Edema?
Mikkel @stergaard®, Phil O'Connor?, Philip Conaghan?®, Bo Ejbjerg', Marcin Szkudlarek!, Charles Peterfy®, Mette

Klarlund®, Harry Genant*, Paul Emery®
Copenhagen University Hospital, Hvidovre, Denmark; *University of Leeds, Leeds, UK; *Synarc Inc, San Francisco, California, USA;
“University of California, San Francisco, California, USA

To evaluate the importance of i.v. gadolinium-contrast(Gd) in MRI of rheumatoid arthritis(RA), finger and wrist joints were evaluated according to the
OMERACT-RA-MRI scoretwice by 2 blinded observers. Firstly, only pre-Gd-images were available. Secondly, after reblinding, pre-Gd+post-Gd-images were
available. Gd-injection appeared unimportant to scores of bone edema and erosions, while pre-Gd-scores of synovitis showed moderate-good correlation with
scores obtained with post-Gd-images available. High interobserver agreement rates were achieved. The advantage of using gadoliniumin MRI of RA joints may
for clinical purposes be outweighed by the possibility to assess more joints and/or reduced costs, duration and invasiveness.

15:20 115.  Detection of Skeletal M etastasesin Patients with Solid Tumors: Whole Body-M RI as a New
Screening and Staging Technique in Comparison to Skeletal Scintigraphy and Whole Body-FDG-
PET
Nadir Alexander Ghanent', Carsten Altehoefer®, Sefan Hogerle!, Jan Winterer®, Thomas Kelly!, Oliver Schafer?,

Thorsten Bley!, Mathias Langer!
*University Hospital Freiburg, Freiburg, Germany

Metastatic disease of bone marrow is much more frequently found in approximately 50 up to 85 % in autopsy studies than in routine staging procedures, so the
purpose of our study was to compare the diagnostic values of Whole Body-MRI, skeletal scintigraphy and Whole Body-FDG-PET in detection of skeletal
metastasesin patients with solid tumors. For Whole Body-MRI, a Turbo-STIR sequence was performed using a rolling table platform" bodysurf-coil"for an
unlimited field of view. Our preliminary results demonstrated that Whole Body-MRI, as a fast imaging technique in cancer patients was superior to skeletal
cintigraphy and Whole Body-FDG-PET .

15:30 116. Accuracy of MR Imaging in Detection of Pedal Osteomyelitisin the Postoper ative Patient

Rashi |. Mehtal, Mark E. Schweitzer!, William B. Morrison', Hans P. Ledermann?, Seven M. Raikin'
Thomas Jefferson University Hospital, Philadel phia, Pennsylvania, USA; *University Hospital Basel, Basdl, Switzerland

The diagnosis of osteomydlitisis difficult, particularly in patients with diabetic pedal disease, especially following surgical procedures. In this study we
investigated the accuracy of contrast enhanced MR imaging in the diagnosis of osteomyelitisin 88 feet of 78 patientswho had prior surgery. Senstivity of MR
imaging overall was 96%; specificity was 87%; PPV was 97%; NPV was 81%. Among diabetics, sensitivity was 96%; specificity was 93%; PPV was 98%; NPV
was 87%. We conclude that contrast enhanced MRI is accurate for the diagnosis of post-operative osteomyelitis, even in diabetic patients.

15:40 117.  Soft Tissue Impingement of The Ankle Joint: Efficacy of Contrast Enhanced 3D-FSPGR Imaging
Yong-min Huh', Jin-suck Suh®, Jin Woo Lee"
Yy onsal University College of Medicine, Seoul, Republic of Korea

The purpose of this study was to investigate the diagnostic accuracy of CE 3D-FSPGR in assessing synovitis and soft tissue impingement of the anklejoint. All of
the thirty seven patients studied had had ankle pain associated with a traumatic injury. MR grading of the synovial enhancement (synovitis, gradelll or IV; soft
tissue impingement, grade |'V) was compared with findings at arthroscopy. CE 3D-FSPGR MR imaging was not found specific but very senstive for the
assessment of synovitis, whereas thisimaging method was not sensitive but very specific for the diagnosis of soft tissue impingement of the ankle joint.

15:50 118. Diffusion-Weighted |maging (DW!1) for Evaluation of M uscle Diseases. Der matomyositis and

Polymyaositis
Jane Harting Park’, Jing Qi*, Ronald Price!, Nancy Olsen®
v anderbilt University Medical School, Nashville, Tennessee, USA

Diffusion-weighted imaging (DWI) shows potential for evaluation of inflammatory myopathies, such as dermatomyositis (DM) and polymyositis (PM). Regions
of inflammation in muscles of DM patients showed anisotropy and el evated apparent diffusion constants (ADC), which were partially normalized following
immunosuppressive therapy. With the PM patients, regions of extensive fat replacement showed ADC values lower than that of normal muscle and anisotropy in
the z direction, indicating residual structural morphology. DWI provides useful information for characterization of myopathies and evaluation of therapy.
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Functional Neuro MR Imaging: Physiological M easurement Applications

Room 718A 16:30 - 18:30 Chairs: Frangois Lazeyras and Peter Van Zijl

16:30 119. Oxygenation Changesin Intravascular and Extravascular Compartments of the Brain: Implications
for IMRI

Hubert Triibdl?, Natasja Maandag?, Fahmeed Hyder!
'y ale University, New Haven, Connecticut, USA; 2University of Nijmegen, Nijmegen, Netherlands

Since the oxygen limitation model proposesthat blood oxygenation changes dominate tissue oxygenation changes because significantly larger changesin CBF are
necessary to support modest changesin CMRO2, the Balloon model relies on CBF-CMRO2 coupling for BOLD dynamics. In thisanimal study we measured
changesin CBF and CMRO2 (by NMR) along with changesin blood and tissue oxygenation (by optical methods). Since the results demonstrate that absolute
changesin tissue and blood oxygenation are proportional when CBF and CMRO?2 increase, we propose that oxygen diffusion into the tissue is not limited.

16:42 120.  Proof of a Second Contrast M echanism in fMRI: Functional MRl at 0.2 T
Patrick W. Sroman’, Mihadla Onu', Krisztina L. Malisza, Amanda Bergman?, Jennifer Kornelsen?, Jane Lawrence?,

Mark Torchia®, Richard Tyc®, Boguslaw Tomanek*
! ngtitute for Biodiagnostics, Winnipeg, Manitoba, Canada; “University of Manitoba, Winnipeg, Manitoba, Canada; *Saint Boniface
General Hospital Research Center, Winnipeg, Manitoba, Canada

A non-BOLD contribution to fMRI contrast has been proposed based on proton-density changes. SEEP (Signal Enhancement by Extravascular water Protons), is
theorized to arise from increased exudation of water from blood vesselswith arisein intravascular pressure at sites of neuronal activation. In order to verify this
theory, brain fTMRI studies were carried out with a short TE spin-echo method, at 0.2 Tedato diminate any BOLD contribution. FMRI results obtained with a
motor task and thermal stimulation of the hand demonstrate signal changes of ~3% in the corresponding cortical areas and confirm the SEEP theory.

16:54 121.  Simultaneous High-Density Evoked Potential Recordingsand 3 T fMRI Acquisition

Carrie Jane Tobolski', Curtis W. Ponton?, Jos J. Eggermont?, Bradley Gordon Goodyear®
YUniversity of Calgary, Calgary, Alberta, Canada; Neuroscan, Inc., El Paso, Texas, USA

We demongtrate the feasibility of recording evoked potentials from a high-density electrode montage while simultaneously obtaining fMRI dataat 3 T. Auditory
stimuli were presented and auditory evoked potentials (AEPs) were recorded from 128 scalp el ectrodes followed by a sparse acquisition of fMRI data at
empirically determined times corresponding to the peak of the hemodynamic response and baseline. There was excellent agreement in the location of increased
brain activity within auditory cortex as determined by EEG and fMRI demonstrating that high-field fMRI and EEG are complimentary techniquesand are
simultaneoudy feasible.

17:06 122.  fMRI Measur ement of Voxel-Wise CM RO, Changes during Rat For epaw Stimulation
Feng Luo', Gachong Wu', Peter Kufahl®, Guofan Xu*, Shi-Jiang Li*
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

A trans ent-state biophysical model was employed to calculate voxel-wise CMRO2 during rat forepaw stimulation. Unlike previous studies, in which CMRO2
changes were cal culated from RO, this study reportsfor the first time the measurement of voxel-wise CMRO2 changes. Our results show that oxygen
metabolism is heterogeneous. In thefunctional area activated by forepaw stimulation, there are voxelswith an increase in CMRO2 and other voxelswith a
decreasein theipsilateral somatosensory cortex. With the high spatial and temporal resolution of fMRI methods, the long-time controversy on whether neuronal
activity significantly increases CMRO2 could be addressed.

17:18  123.  Sex Differencesof Brain *H,O T, Valuesin Controlsand M S Subjects. The Role of Estradiol
Wiliam D. Rooney*, Patricia K. Coyl€?, Xin Li*, Abhishek Dwivedi?, Maria Taylor?, Frank W. Telang®, Charles S.
Springer, Jr.t
'Brookhaven National Laboratory, Upton, New Y ork, USA; State University of New Y ork, Stony Brook, New Y ork, USA

The purpose of this study was to investigate sex differencesin brain white matter (WM) *H,O T valuesin controls and MS subjects. Cerebral *H,O T, maps
were collected from 23 controls (12M, 11F) and 25 MS subjects (8M, 17F) at 4 T. A significant WM T, difference was found between control and MS groups,
and this difference was maintained when controlled for sex. A significant WM T, difference was found between sexes for the control group (F > M), but not for the
MS group. Plasma levels of estradiol were significantly associated with WM *H,O T,
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17:30 124. Echo Relaxation Imaging (ERI) Demonstr ates that Activation | nduced Spin-Echo Changes Are Not

Dueto Changesin T,
Wen-Ming Luh?, Rasmus Birn, Peter A. Bandettini®
"National Institutes of Health, Bethesda, Maryland, USA

Using an Echo Relaxation Imaging (ERI) combined gradient-echo and spin-echo multi-echo sequence to create densely sampled T2*, T2, and T2' decay curves,
we investigate activation-induced T2*, T2', and T2 changesin the cortex without confounding effects of along readout window (and intermixed T2' effects)
asociated with EPI. Our primary finding was that, while significant activation-induced T2* and MO changes were observed, we did not detect significant T2
changes.

17:42 125.  Multi-M odal M easur ements of CBF, CMRO,, and pO, to Deter mine Oxygen Back Flux from Blood
toBrain: Implicationsfor fMRI

Peter Herman®, Hubert Triibel®, Fahmeed Hyder®
Yy ale University, New Haven, CT, USA

I oxygen from brain flows back into blood then oxygen can become limiting in tissue. Since the degree of this oxygen back flux into blood has bearing on
quantitative interpretation of fMRI, we measured in rat brain absolute values of CBF and CMRO2 (by NMR) along with blood and tissue oxygen partial pressure
(by optical methods). Our results applied with a three-compartment model indicate that the probability of oxygen reentering the blood from the brainis
significantly lessthan 0.1 for situations observed in vivo. Therefore the inclusion of this assumption in the Balloon model should be used with caution.

17:54 126.  Imaging Creatine K inase Reaction Activity in Human Brain using 3D *'P CSl at 7 Teda
Xiao-Hong Zhu', Hongyan Qiao, Xiaoliang Zhang®, Hao Lei*, We Chen'
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

3D 31P chemical shift imaging (CSI) was performed on entire human brain using a 1H/31P double-tuned volume coil at 7 Teda. Excellent 31P NMR sensitivity
was achieved in asmall voxe of 4 ml. The 31P imaging approach was incorporated with the saturation transfer for mapping the forward rate constant of creatine
kinase reaction in entire brain. The resultsindicate the promise of 31P CSl at 7 Tedafor differentiating spatial variations of phosphate concentrations and CK
enzyme activity. They suggest that ultra-high field is significantly advantageous for performing in vivo 31P spectroscopy on human brain.

18:06 127. Investigation of BOLD and Total-Hb Responses using fM RI and Near -I nfr ar ed Spectr oscopy
(NIRS) during Graded Visual Activations
Kenichi Kashikura®, Tetsuo Sato®, Hiroshi Toyoda', Sadahiko Nishizawa®, Yasuhisa Fujibayashi®, Yoshiharu
Yonekura!
*Fukui Medical University, Y oshida-gun, Fukui-ken, Japan

Blood oxygenation level-dependent (BOLD) signals and total hemoglobin (total-Hb) concentrationsin human primary visual cortex (V1) wereinvestigated using

functional magnetic resonance imaging (fMRI) and near-infrared spectroscopy (NIRS), respectively. The magnitude of the BOLD, oxygenated hemoglobin (oxy-

Hb), deoxygenated hemoglobin (deoxy-Hb), and total-Hb responses induced by different photic patterns (flicker, small checkerboard, and large checkerboard) and
stimulus frequencies (1, 4, 8, and 16 Hz) was measured. The relationship between BOLD and total-Hb responses showed a linear correlation during graded visual
activations.

18:18 128. Relationship Between CBF and CM RO, during Graded Motor Activations
Kenichi Kashikura®, Tetsuo Sato®, Hiroshi Toyoda', Sadahiko Nishizawa?, Yasuhisa Fujibayashi®, Yoshiharu
Yonekura!
*Fukui Medical University, Y oshida-gun, Fukui-ken, Japan

The relationship between cerebral blood flow (CBF), blood oxygenation level-dependent (BOL D) signals, and cerebral metabolic rate for oxygen (CMRO;) was
investigated during human primary motor activations. The relative CMRO, changes were computed from the magnitude of the CBF and BOLD responses induced
by finger movement at frequencies of 1, 2, and 3 Hz and by inhalation of CO, at concentrations of 3, 5, and 7%. The results showed that the CMRO; increased at
arate approximately half that of the CBF during graded motor activations. Thiswas consistent with recent MRI studies of primary visual activations.
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MR PHYSICSAND TECHNIQUESFOR CLINICIANS

Room 718B 16:30 - 18:30 Chairs: Frank R. Korosec and Joseph C. McGowan

Educational Objectives

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

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

*  Explain imaging pulse sequences based upon spin and gradient echoes, incuding 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;

» Describe the principles and capabilities of various advanced MR techniques including diffusion, cardiac and functional
MRI and spectroscopy.

16:30  Spin Gymnastics|
Walter Kucharczyk and Donald B. Plewes

17:10  Spin Gymnasticsl|
Walter Kucharczyk and Donald B. Plewes

17:50  Spectroscopy
Kim M. Cecil

Contrast M echanisms and Relaxometry

Room 701A 16:30 - 18:30 Chairs: John C. Gore and Richard I. Watts

16:30 129. A Method for Quantitative | maging of the M acromolecular *H Fraction in Tissues

Sefan Ropele!, Thomas Seifert!, Christian Enzinger®, Franz Fazekas'
YUniversity of Graz, Graz, Austria

A method for mapping the relative density of the macromolecular protons involved in magnetization transfer is presented. This method employs a stimulated echo
preparation scheme in order to modulate the phase distribution of water spins. These labeled spins are then used as an intrinsic indicator which is diluted due to
magnetization exchange with macromolecular protons. A pulse sequence is presented which compensates for longitudinal relaxation thus allowing observation of
thedilution effect only and to calcul ate parameter maps using indicator dilution theory. The sequence has been used to measure the macromolecular content in
cross-linked BSA and human brainin vivo.

16:42 130.  An In-Vivo Examination of Skeletal M uscle Water Energetics Post Exercise Using NMR
Relaxomety, M ulti-Frequency Bio-impedance Analysis and *'P Spectr oscopy
Mohan Krishnan Raja’, Gerald Moran?, Graydon Howard Raymer®, Miria Bartiolini®, Greg Marsh', R. Terry
Thompson*
!|_awson Health Research Institute, University of Western Ontario, London, Ontario, Canada; 2McMaster University, Hamilton, Ontario,
Canada

Using NMR relaxometry we previoudy have shown that five T2 components could be resolved, in vivo, for musclewater. The three componentswith T2 < 100
ms were tentatively assigned to intracellular water (ICWnmr). In this study, we have utilized multi-frequency bio-impedance (MFBIA) as an independent measure
of ICW and compared thiswith ICWnmr at the end of exhaustive exercise and during recovery. No significant differences were found between short-term recovery
of ICWnmr and ICWmfbia. Furthermore using 31P spectroscopy, significant correlations were found between increasesin ICW and pH at the end of exercise.

16:54  131. Blood Relaxation Propertiesat 3T -- Effects of Blood Oxygen Satur ation
Tammy Lee!, Jeff A. Sainsby?, Juimiin Hong?, Eric Han?, Jean Brittain®, Graham A. Wright?
*Sunnybrook & Women's College Health Sciences Centre, Toronto, Ontario, Canada; >GE Medical Systems, Menlo Park, California, USA

T2 values of blood vary characteristically with the amount of blood oxygenation (%02) due to paramagnetic deoxyhemoglobin. Thisrelationship has been well
characterized at 1.5T as 1/T2=1/T2, + K(1-%02/100). At 3T, K increases and T2, decreases, resulting in lower blood T2s and greater variation with %02
compared to 1.5T. These changes, together with increased SNR at 3T can yield more accurate %02 measurementsin vivo. Thefeashility of using a 3T system
for in vivo oximetry has been demonstrated through scans of the femoral vein in healthy subjects.
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17:06 132.  New Approach for Estimating dR>* in fMRI

Valur Thor Olafsson’, Douglas C. Noll*, Jeffrey A. Fessler®
*University of Michigan, Ann Arbor, Michigan, USA

Weintroduce a framework in which AR2* in an fMRI experiment can be estimated directly from a single echo, estimate of a baseline image and a baseline R2*.
This approach uses a linearized model of the difference signal between the non active signal and active signal during atask along the time course. AR2* maps, are
estimated at each time point using the Conjugate-Gradient (CG) method. Dynamic estimate images of AR2* were created for a study of motor activation using a
finger tapping task. These maps were also thresholded to yield the expected areas of activation in primary motor cortex.

17:18 133. Experimental Characterization of Relaxation Properties of Ho, Dy, Gd, and Y -loaded Microspheres
for Internal Radiation Therapy of Liver Tumors

Jan Henry Seppenwoolde', Sander Ziglhuis®, Frank Nijsen', Chris J. G. Bakker®
"University Medical Center, Utrecht, Netherlands

Ininternal radiation therapy for treatment of unresectable liver tumors, radioactive therapeutic microspheres are injected in the hepatic artery. Because several
radionuclides are also highly paramagnetic, they can be directly visualized with MRI. In this study, microspheres were loaded with Holmium, Gadolinium,
Dysprosium and Y ttrium. Relaxometry was performed under variation of particle size and field strength, showing a strong and linear relationship between
concentration of the microspheres and observed R2* relaxivity for Ho, Gd and Dy. The calibration curves as determined in this study can be used to obtain
quantitative and dosimetric maps for internal radiation therapy under MRI.

17:30 134. T, Relaxation Study of Water in Human Brain using Carr-Purcell Spin-Echoesat 4T and 7T.
Frequency shift Awat 4T and 7T.

Shalom Michadli*, Kamil Ugurhil®, Michadl Garwood*
1Univers'ty of Minnesota School of Medicine, Minneapolis, Minnesota, USA

Fully adiabatic Carr-Purcell (CP) type sequence (CP-LASER) with SPIRAL readout was used to investigate the change in Aw (differencein angular Larmor
frequency) with thefield (4T vs. 7T). T, - weighted images were acquired to measure the apparent T" in human visual cortex V1 as a function of interpulsetime
interval in CPtrain. It wasfound that Aw increases dightly with the field but significantly lessthan linearly. This suggest that chemical exchange does not
explain the data and that Nuclear Overhauser Effect (NOE) and/or NOE in the rotating frame (ROE) are contributing to MR signal decay.

17:42 135. Quantification of Both T4 and T, with IR TrueFISP

Peter Schmitt!, Mark A. Griswold*, Peter M. Jakob®, Markus Kotas', Michadl Flentje', Axel Haase!
YUniversity of Wilirzburg, Wiirzburg, Germany

A novel procedure is proposed to extract both T1 and T2 from the signal time course sampled with asingle IR TrueFl SP experiment. Thisisaccomplished by
fitting the measured data to theoretical data from numerical simulations based on the Bloch equations, which describe the magnetization time course dependence
onflipangle TR, T1, T2 and off resonance frequency. In phantoms T 1 and T2 values derived by this procedure show excellent agreement with those from single
point reference measurements. In human volunteers high SNR T1 and T2 maps were obtained in accordance with literature valueswith single IR TrueFH SP scans.

17:54 136. Voxel Based Relaxometry

Gaby S Pdl*, Anthony B. Waites', Regula S. BridImann®, Graeme D. Jackson®
!Brain Research Ingtitute, Heidelberg, Victoria, Australia

The standard procedure for analysis of clinical T2 relaxometry data uses manually drawn regions of interest. This approach is subject to criticism dueto its
subjective nature and because of the variability introduced in grey matter regions by partial voluming with CSF. This study aims to tackle these issues by a two-
fold approach. An improved fitting procedure is used that takes account of CSF contamination in grey matter. Statistical analysis was then carried out with a
methodology akin to voxel based morphometry. This approach istested in a study comparing controls and patients with temporal |obe epilepsy.

18:06 137. Intermolecular Cross-Relaxation during Adiabatic Pulses— I mplicationsfor Carr-Purcell T,

Contrast
Heidi Makel&', Olli Grohn, Lance DelaBarre', Shalom Michadli?, Risto Kauppinen?, Michael Garwood*
Center for Magnetic Resonance Research, Minneapolis, Minnesota, USA; University of Manchester, Manchester, UK

To assessthe influence of RF pulses on Carr-Purcell-T, (CP-T,), water CP-T in protein phantoms was measured using different adiabatic pulses (HSn). Possible
cross-relaxation contributions were investigated using the same CP trains for mixing in 1D-ROE measurementsin DM SO/water. CP-T ,s showed clear dependency
on pulse shape and B;, which could not be explained by Bloch simulations of an isolated spin system. In ROE experiments, significant cross-rel axation during
adiabatic CP trains was detected, indicating that cross-relaxation may affect the measured CP-T, values and provide away to tailor CP-T, contrast. Also,
adiabatic mixing was exploited to image DM SO indirectly viawater.
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18:18 138. Enhancing Contrast in Susceptibility Weighted | maging

E. Mark Haacke"?, Limin Feng?, Caixia Hu?, Todd Parrish®, Yingbiao Xu'
1Wayne State University, Detroit, Michigan, USA; 2The MRI Ingtitute for Biomedical Research, Detroit, Michi gan, USA; SNorthwestern
University, Chicago, Illinois, USA

Purpose: To optimize contrast enhancement in SWI. Introduction: Phase imaging offers a means to enhance contrast in SWI. Theory: A statistical theory was
developed to predict the optimal number of phase mask multiplications to best enhance the CNR for a given SNR and imaging time. Methods: A series of circles
were created and MR data smulated with different phases and SNR to test the theory. Results: The predictions match well with both the smulations and real
human data. Discussion and Conclusions: The ability to enhance CNR in SWI is significantly enhanced with the new theoretical approach described herein.

Clinical Human Brain MR Spectr oscopy

Room 701B 16:30 - 18:30 Chairs: Mary A. McLean and Brian D. Ross

16:30 139. Quantitative Proton M agnetic Resonance Spectr oscopy of Children with Adrenoleukodystr ophy
Before and After Hematopoietic Stem Cell Transplantation

Peter Dechent?, Jiirgen Finsterbusch®, Bernd Wilken?, Knut Brockmann?, Folker Hanefeld?, Jens Frahm'
'Biomedizinische NMR Forschungs GmbH am MP! fiir biophysikalische Chemie, Géttingen, Germany; *Georg-August-Universitat,
Gottingen, Germany

Boyswith ALD can develop arapidly progressive cerebral form, ultimately leading to death. Hematopoietic stem cell transplantation (HSCT) at an early stage of
the active disease has been promising, but its morbidity requires areliable selection of asymptomatic boys threatened by disease progression. Here, we performed
follow-up quantitative MRS in white matter of ALD patients before and after HSCT to test whether criteria for the outcome after HSCT can be provided. Positive
outcome correlated with high tNAA levelsin affected white matter before HSCT. Therefore, the preservation of neuroaxonal integrity seemsto be a prerequisite
for an arrested course.

16:42 140. Gray Matter NAA Deficitsin Secondary Progressive but not Relapse Remitting M ultiple Sclerosis:
Quantification with Volumetric MR Spectr oscopic | maging

Elfar Adalsteinsson, Adolf Pfefferbaunt, Edith V. Sullivan', Archana Rao®, Annette Langer-Gould®, Scott W, Atlas'
Stanford University, Stanford, California, USA; 2SRI International and Stanford University, Menlo Park, California, USA

Volumetric proton MR spectroscopic imaging and high resolution MRI were used to compare metabolite concentrationsin brain tissue without structurally-
identifiable lesionsin relapsing-remitting multiple sclerosis (RRMS) patients, secondary progressive (SP) M S patients and normal, age-matched controls.
Segmented MRI and spectroscopic images were co-registered, and metabolite signals per unit of tissue volume were calculated. Relative to controls, both RRMS
and SPMS had significantly lower N-acetylaspartate (NAA) concentration in white matter, but only SPM S showed a reduction in gray matter NAA. Thisdeficit
pattern comports with the more severe clinical course and greater cognitive deficits of SPM S than RRMS.

16:54 141. Creatine Therapy for Huntington's Disease: Clinical and M agnetic Resonance Spectr oscopy
Findingsin aOne Year Pilot Study
Sarah J. Tabrizi, Andrew M. Blamire?, David N. Manners?, Bheeshma Rajagopalan?, Peter Styles?, Anthony H V

Schapira®, Thomas T. Warner®
Y nstitute of Neurology, London, UK ; 2University of Oxford, Oxford, UK; *University College Medical School, London, UK

Crestine has been shown to have a neuroprotective effect in a murine model of Huntington's disease (HD). In this study, creatine was given to HD patients and
controls over a 12 month period at a high dose, similar to that given to mice. Magnetic resonance spectroscopy showed significant elevation of creatinein the brain
at 6 and 12 months and phosphocreatine in muscle at 6 months. Clinical function in this patient group would be expected to decline during the study, however no
such decline was observed. This suggests that creatine therapy may have a stabilising effect on disease progression.

17:06 _142. Brain GABA Differsby Subtype of Depression
Graeme F. Mason®, C. Neill Epperson®, Amit Anand?, Hilary Blumberg®, Michael Appel®, Douglas L. Rothman,

John H. Krystal, Gerard Sanacora®
Yy ale University, New Haven, Connecticut, USA; ?Indiana University and Purdue University, Indianapolis, Indiana, USA

The detection of GABA by 1H MRS has allowed the study of neuropsychiatric disorders, including depression. The GABAergic system interactswith
serotonergic and other neurotransmitter systemsthat may be affected in depression. Some evidence that GABA levelsin the cerebral spinal fluid may be altered in
depression, and some studies show changesin GABA receptorsin the brain. Depression appearsto divide into several categoriesthat differ in their symptoms and
responses to treatment, and this study investigated if the divisons are reflected in GABA levels.
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17:18 143. 'H Magnetic Resonance Spectr oscopy Detection of Chromosomal Defectsin Alzheimer's Dieases and

Down Syndrome
Alexander Peter Lin', Cathleen Mateo Enriquez', Brian David Ross'
"Huntington Medical Research I nstitutes, Pasadena, California, USA

Down syndrome and Alzheimer’ s disease (AD) are thought to result from genetic defects that affect the formation of amyloid precursor protein (APP). Invivo
short-echo single voxel 1H MRS was acquired in a population of patients with: genetically confirmed AD, post-mortem confirmed AD, genetically confirmed
Downswith and without dementia, and age-matched controls. Resultsindicate that 1H MRS measurements of increased ml areidentified in all patient groups
that exhibit genetic defectsin the APP pathway. Thisstudy also confirms the diagnosis of AD with MRS with genetic, histopathological, and neuropsychological
confirmation.

17:30 144. Evidencefor Early Widespread Gray Matter Involvement in Relapsing Remitting M ultiple Sclerosis

Matilde Inglese, Yulin Ge*, Massimo Filippi?, Andrea Falini?, Robert I. Grossman®, Oded Gonen®
*New York University, New York, New York, USA; ?San Raffagle Hospital, Milan, Italy

Multiple sclerosisis an inflammatory demyelinating syndrome of the central nervous system, widely believed for over a century to be a white matter (WM)
disease (1). However, recent pathological and MRI evidence suggest gray matter (GM) involvement aswell (2,3). To test thisinvolvement we compared the
concentration of N-acetylaspartate (NAA), a metabolite found almost exclusively in neuronal cells, between 71 relapsing-remitting (RR) MS patients and 41 age-
and sex-matched healthy controls. To ensurethe all the GM and WM were examined, we applied whole-brain NAA (WBNAA) concentration quantification, a
new 1H-MRS technique (4), to both patient and control cohorts.

17:42  145.  'H-MRS Study of Hypothalamus M etabolism in Patients with Cluster Headache
Raffadle Lodi*, Giulia Pierangeli*, Caterina Tonon®, Sabina Cevolit, Fabiola Magnifico®, Pietro Cortdli?, Pasquale

Montagna®, Bruno Barhirolit
University of Bologna, Bologna, Italy; 2University of Modena and Reggio Emilia, Modena, Italy

The pathophysiology of cluster headache (CH), one of the most severe pain syndromes, is till poorly understood. Recent PET and voxel-based morphometric
MRI studies have found altered function and volume of the hypothalamusin CH. We studied, using in vivo 1H-MRS 22 CH patientsin a headache free state. In
CH patients hypothalamic NAA/Cr was significantly reduced compared to controls (p=0.001). Reduction in hypothalamic NAA content can be related to
neuronal loss/ dysfunction and/or changesin the relative content of glial and neural cells. Thisalteration may be linked to the pathophysiological mechanism
underlying headache attacksin CH.

17:54 146.  'H-MRS Study of Brain Metabolism in Patients with Obstr uctive Sleep Apnoea Syndrome Before
and After Nasal Continuous Positive Airway Pressure Ther apy
Caterina Tonon', Raffaele Lodi*, Roberto Vetrugno®, Federica Provini®, Sefano lotti*, Valeria Clementi®, Giuseppe

Plazz®, Pasquale Montagna®, Bruno Barbiroli®
1Univers'ty of Bologna, Bologna, Italy

Neurological and cardiovascular complications have been associated with obstructive deep apnoea syndrome. Nasal continuous positive airway pressure (nCPAP)
isthefirg line of therapy to normalise deep pattern. We evaluated by in vivo 1H-MRS ten OSASS patients without comorbidities. In OSAS patients cortical NAA
concentration was significantly lower than in controls and persisted unchanged after treatment, despite the normalisation of polysomnographic parameters. These
findings suggest that irreversible brain biochemical alteration in OSAS precede the devel opment of MRI cerebrovascular abnormalities. 1H-MRS may be useful
for detecting early CN'S damage and play a significant rolein the timing of therapeutic interventions.

18:06 147. Brain GABA Fallswith Sobriety in Alcohol-Dependent Subjects

Graeme F. Mason®, Michad Appel®, Robin A. de Graaf®, Elizabeth Ruff!, Douglas L. Rothman®, John H. Krystal*
'y ale University, New Haven, Connecticut, USA

The detection of GABA by 1H MRS has allowed the investigation of a variety of neuropsychiatric disorders, including substance abuse. The GABAergic system
has been thought to be involved in the processes of alcohol abuse and dependence, and it has been shown previoudy that GABA isreduced in al cohol-dependent
subjects during sobriety (Behar et al., 1998). The present work isalongitudinal examination of GABA levels during detoxification.
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18:18 148. Improvement of Reproducibility by Selection of MRS Data Depending on Spectral Quality
Expressed by L ower Bounds of Linear M odel Curve Fitting

Hitoshi Kubo®, Masafumi Harada®, Minoru Sakama®, Hiromu Nishitani?
*University of Tokushima, School of Health Sciences, Tokushima, Japan; *University of Tokushima, School of Medicine, Tokushima,
Japan

Reproducibility of quantitative proton MRS was influenced by accuracy of curvefitting that was indicated by lower bound of estimated result. To evaluate the
influence of curvefitting accuracy, intraclass correlation coefficient (ICC) was used. Due to selection of the quantitative data by curve-fitting reliability,
reproducibility was much changed and selection by lower bound was possible to maintain the reproducibility as clinical meaningful data. The age dependent
differences of glutamate concentration was statistically shown by the selection based on the curvefitting reliability.

Flow Quantitation

Room 714 A/B 16:30 - 18:30 Chairs: Stefan O. Schoenberg and James F.M. Meaney

16:30 149.  Young Investigator Awards Finalist: Correction of the Inflow Effect on Fast GRE MR Sequence for
Per fusion | maging
Marko Ivancevic!, Ivan Zimine', Xavier Montet?, Jean-Nod Hyacinthe!, Francois Lazeyras', David Foxal|?, Jean-

Paul Vallée
'Geneva University Hospital, Geneva, Switzerland; 2Philips Medical Systems, Cleveland, Ohio, USA

The purpose of this study was to assess the inflow effect on signal intensity for fast GRE sequencesin MR first pass tissue perfusion quantification with contrast
media. An in-vitro experiment with a flow apparatus was performed to determine signal intensity vs. Gd-DTPA concentration for various velocities. Therefrom a
flow-sensitive calibration method was developed, and validated on bolus injections both in-vitro and in patients. We show that calibration methods based on static
phantoms are not appropriate for accurate signal calibration in flow-affected images. Our flow-corrected calibration method improves the accuracy and robustness
of the arterial input function determination.

16:50 150. In Vivo Quantification of Abdominal Aortic Hemodynamic Conditions at Rest and During Cycling
Exercisein Healthy Subjects Aged 50-70

Christopher P. Cheng®, Charles A. Taylor®, Robert J. Herfkens'
Stanford University, Stanford, California, USA

Atherosclerosis prevalence in the human abdominal aorta increases with age and correlates with low wall shear stress (WSS) and shear oscillations. Exercise
modulates these adverse conditions, observed at rest in the infrarenal aorta, in healthy subjects aged 23.6+/-2.2. Hemodynamic conditions were quantified in the
abdominal aorta of 8 healthy subjects (aged 57.1+/-3.4) at rest and during exercise using an open-MRI and custom MR-compatible exercise-cycle. For the older
subjects, exercise resulted in greater increasesin WSS and elimination of greater shear oscillations (observed at rest) at the supraceliac and infrarenal locations as
compared to the younger subjects.

17:02 151.  Wall Movement and Compliance are Requir ed to Produce Helical Flow in the Ascending Aorta

John N. Oshinski*, Suo Jin?, Don P. Giddens®
'Emory University, Atlanta, Georgia, USA; Georgia Institute of Technology, Atlanta, Georgia, USA

Helical flow patterns have been observed in-vivo in the ascending, transverse and proximal descending aorta. Vessdl curvature has been suggested as the cause for
thisrotational component in the flow. We employed MR phase velocity mapping in the aorta to measure flow, vessel movement, and vessel compliance, then used
these data in combination with computational fluid dynamics (CFD) to examine the effects of vessel movement and compliance on aortic flow patterns. We found
that the movement and compliance of the aorta must be included in the CFD model to reproduce the helical flow patterns found in-vivo.

17:14 152. MR-Derived Aortic Wave Velocity: Correlation with Physical Fitness Status

Kenneth Kraft', James Arrowood, Ding-Yu Fei’, Sephen Harkins', Robert Johnson®, Ravi Naalla®, Domenic Sica
1Virgi nia Commonwealth University, Richmond, Virginia, USA

We examined the rel ationship between degree of physical fitness and aortic stiffnessin a sample of healthy adults (ages 24 - 65, N=50). Men (N=22) and women
(N=28) underwent fitness testing using a sandardized exercise protocol. A rapid one-dimensional MR sequence was employed to measure flow wave velocity, a
metric of arterial stiffness, in the descending thoracic aorta. In all age groups, aortic wave velocity decreased with increasing fitnesslevel. Thisnovel MR wave
velocity sequence may be a useful tool for non-invasive assessment of aortic stiffness.
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17:26 153. M easurement of Pulmonary Flow Patter ns Using Phase Contrast MRI and Correlation Analysis

Christopher K. Macgowan', Christian J. Kellenberger®, Kevin Roman*, Shi Joon Yoo!
"University of Toronto and The Hospital for Sick Children, Toronto, Ontario, Canada

A correlation analysisis proposed to detect blood flow in small pulmonary vessels from phase-contrast MRI. The flow pattern in alarge pulmonary vessdl isused
asatemplate to detect similar flow patterns throughout the image, according to the correlation coefficient (CC). Spatial maps of the CC are thresholded and
spatially filtered to segment vessalswith flow patterns matching the template. Unique to this approach, it is possible to measure flow patternsin small peripheral
pulmonary vessdl's, which may improve our understanding of pulmonary physiology and dysfunction. An analysis of pulmonary venousflow is presented.

17:38 154. Real-Time Volume Flow M easur ements with Complex Difference M RI

Richard B. Thompson', Elliot R. McVeigh
"National Institutes of Health, Bethesda, Maryland, USA

Complex difference processing of differentially flow encoded image data (phase contrast MRI) greatly simplifiesimage content by subtracting out signal from
dationary tissue. We demonstrate that a single projection can be used to measure quantitative volume flow ratesin large vessdls (several mm) with areal-time
temporal window of two acquisition lengths (TRs). We address the suppression of unwanted background signals and calibration of the projected complex
difference signal (ml/s). Validation is provided by comparison with conventional gated-segmented phase contrast MRI in a flow phantom and in-vivo in the
popliteal artery and aortain anormal volunteer.

17:50  155. Imaging and Quantitation of High-Speed Flow Jetsin a Single Breath-Hold
Krishna S Nayak', Miriam Amitai*, Michael V. McConnell*, Bob S Hu?, Dwight G. Nishimura®
Stanford University, Stanford, California, USA

Flow jets containing velocities up to 5-7 m/s are common in patients with congenital defects and patients with valvular disease (stenosis and regurgitation). We
have developed a gated breath-held sequence, which can acquire a CINE phase contrast loop with 22 mstemporal resolution and 2 x 2 mm spatial resolutionina
single 10-second breath hold. Using short spiral readouts adequate resol ution can be achieved while minimizing artifacts from fast flow. Simulations and in-vivo
resultsindicate signal from flow up to 5 m/sis achieved.

18:02 156. Perfusion Imaging Using Velocity Encoding

Andrze Jesmanowicz', James S. Hyde"
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

A new strategy for MRI perfusion imaging isintroduced here, which we call “Velocity Encoding Perfusion” (VEP). Echo planar imaging isused. Every shot is

preceded by a tailored tagging pulse that saturates tissuesin an adjacent dab by varying flip angles across the dab. The profileisalso varied in timeto create a

sinusoidal oscillation of magnetization Mz. The velocity of flow depends on a time delay of tagged blood that arrives at theimaging sice and is detected by the
phase and frequency of oscillations in the time-course series of images.

18:14  157. Quantitative Flow Imaging With “NoQuist” Reduced Field of View Acquisition
Marijn E. Brummer®, David Moratal-Pérez, José Millet-Roig?, Roderic I, Pettigrew?, W. Thomas Dixon®
"Emory University, Atlanta, Georgia, USA; 2Universitat Politécnica de Valéncia, Valéncia, Spain; ®National | nstitutes of Health, Bethesda,
Maryland, USA; “General Electric Global Research, Niskayuna, New Y ork, USA

High-resolution breathhold phase velocity encoded imaging is performed by conventional full-grid acquisition and by NoQuist rFOV reconstruction using 53% of
thedata. Comparison of calculated aortic blood flow shows excellent agreement between the two techniques. NoQuist may accel erate high-resol ution flow
imaging to within clinically feasible breathhold times.

Vessel Wall MR Imaging

Room 716 A/B 16:30 - 18:30 Chairs: Zahi A. Fayad and Thomas S. Hatsukami

16:30 158. Clinical Correlates of MRDTI-defined Carotid Complicated Plague

Rachael E. Murphy*, Alan R. Moody', Paul S Morgan®, Anne L. Martel*
"Queen'sMedical Centre, Nottingham, Nottinghamshire, UK

MR Direct Thrombus Imaging (MRDTI) demonstrates carotid complicated plaque as high signal within the arterial wall. MRDTI was used to scan the carotid
arteries of 120 patientswith proven carotid stenosis and recent cerebrovascular symptoms. Rel ationships between high signal and patient atherosclerotic risk
factors were examined. Patient statin use had an inverse relationship with MRDTI high signal in carotid arteries and cholesterol value had a positive relationship
(both p<0.05). Cholesteral level may be related to the presence of MRDT I-defined complicated plague in the carotid arteries of patients who have had
cerebrovascular events. Statin use may modify this plaque
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16:42 159. MRI is Ableto Distinquish between | ntraplague Hemor r hage and Juxtaluminal
Hemor rhage/Thrombusin Advanced Ather oscler otic Plagues

Annette Kampschulte', Marina Ferguson®, William S. Kerwin®, Baocheng Chu', Tom S. Hatsukami*, Chun Yuan®
*University of Washington, Seattle, Washington, USA

High resolution multi-contrast magnetic resonance imaging has devel oped into a very effective tool for thein vivo identification of atherosclerotic plaque
components such aslipid, calcium, fibrous tissue and hemorrhage. The association between intraplaque hemorrhage and clinical symptomsiswell documented in
theliterature. Furthermore, the distribution of plague hemorrhage, whether it isintraplague with an intact fibrous cap, or extendsinto the lumen (juxtaluminal
hemorrhage/thrombus) is of tremendous clinical relevance. Any erosion, ulceration or rupture of the surface can cause further plaque ingtability. This study shows
that multicontrast MRI can differentiate between intraplague hemorrhage and juxtaluminal hemorrhage/thrombus.

16:54  160. Optimization of USPIO Enhanced In Vivo MRI of Human Carotid Atheroscler osis
Rikin Trivedi, Jean UKing-im*, Martin Graves', Jo Horsley?, Joanna Segieth®, Martin Goddard?, Liqun Wang®,
Peter Kirkpatrick®, Jonathan Gillard*
*University of Cambridge, Cambridge, England, UK ; Papworth Hospital, Cambridge, England, UK ; 3GlaxoSmithKline, Cambridge,
England, UK; “Addenbrooke's Hospital, Cambridge, England, UK

We have optimized the timing and sequences of Ultrasmall Superparamagnetic Particles of Iron Oxide (USPIO) enhanced magnetic resonance (MR) imaging of
the carotid arteriesin 8 patients scheduled for carotid endarterectomy. Patients underwent MR imaging before, 24, 36, 48, 72 and 96 hours after infusion of the
USPIO agent, Sinerem®. USPIO induced a signal decrease within the atheromatous plague on 2D spiral T2*W images of the carotid artery. The decreasein
signal intensity was seen as early as 24 hours but was maximal at 48 hours post infusion. Immunohistochemical analysis of excised plaques revealed co-
localisation of iron and activated/immature macrophages.

17:06 161. Growing of Atherosclerotic Plague: A Long-Term Follow-Up Study in Her editable Hyper lipidemic
Rabbits using Contrast Enhanced M agnetic Resonance | maging

Joerg Barkhausen', Wolfgang Ebert?, Claudia Heyer?, Joerg F. Debatin®, Hanns Joachim Weinmann?
*University Hospital, Essen, Germany; Research L aboratories Schering, Berlin, Germany

Recently it has been shown that Gadofluorine (Schering, Berlin, Germany), an intravascular contrast agent, enhances aortic wall segmentswith plaque burdenin
Watanabe hereditary hyperlipidemic rabbits. In this study we monitored the growing of atherosclerotic plague in-vivo using T1 weighted MRI in conjunction with
this new compound.

17:18  162. Molecular Imaging of Angiogenesisin Atheroscler osclerotic Rabbits By MRI With an a3 Tar geted
Paramagnetic Nanoparticle
Patrick M. Winter®, Shelton D. Caruthers®, Anne H. Schmieder®, Thomas D. Harris®, Ralph W. Fuhrhop?, John S
Allen®, Huiying Zang', Samuel A. Wickline!, Gregory M. Lanza*
"Washington University School of Medicine, St. Louis, Missouri, USA; ?Philips Medical Systems, Best, Eindhoven, Netherlands; ®Bristol-
Myers Squibb Medical Imaging, Billerica, Massachusetts, USA

Molecular imaging is emerging as a new technique for the sensitive and specific detection of awide variety of diseases and for planning and monitoring an array
of different therapies. Angiogenesisisintegral to the development and progression of atherosclerotic disease. a,f3z-integrin isa sdective molecular epitope
expressed by angiogenic endothelium (1). The objective of thisresearch isto demonstrate sensitive identification of developing plaquesin arabbit model of
atherosclerosiswith T;-weighted signal enhancement after systemic injection of ayBs-targeted paramagnetic nanoparticles.

17:30 163. A New Interleaved Multi-Slice Black Blood Double I nversion Recovery Technique for Vessel Wall
Imaging
Venkatesh Mani?, Vitalii V. Itskovich!, Michadl Szimtenings®, Juan Gilberto S Aguinaldo®, Daniel D. Samber?,

Gabor Misze®, Zahi A. Fayad®
*Mount Sinai School of Medicine, New Y ork, New Y ork, USA; *Siemens Medical Solutions Inc, Malvern, Pennsylvania, USA

Synopsis. The purpose of this study was to develop a new pulse sequence for interleaved double inversion recovery (DIR) multidice black blood imaging. DIR
modules were used in combination with interleaved turbo spin-echo (T SE) acquisitionsto minimize inversion time (T1) of dark blood and reduce the total
experiment time, allowing imaging of up to 20 dices per acquisition. All measurementswere madeon a 1.5 T Siemensclinical MR scanner on the aortae of three
human volunteers.
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17:42 164. Simultaneous Acquisition of Proton Density and T, Weighted | mages with Double I nversion M ulti-
Slice FSE for Black-Blood M RI

Hideto Kuribayashi®, Jean J. Tessier!, David R Checkley!, Yi Xiang Wang®, Leif Hultin?, John C. Waterton®
!AstraZeneca, Macclesfield, Cheshire, UK; >AstraZeneca, Pepparedsleden, Méndal, Sweden

The aim wasto improve MRI techniques for identification and characterization of atherosclerotic plaque with reduced scan time. We combined two techniques: a
simultaneous proton density weighted image (PDWI1)/T, weighted image (T2W!I) acquisition; and a multi-dice Black-Blood FSE sequence with double inversion
recovery pulses employing k-space reordering to ensure a correct inversion time for each dice. Using this technique, the vessel wall in rabbit abdominal aortawas
visualized robustly at 4.7 T with both PDWI and T2WI contrast without losing the Black-Blood effect in any dice.

17:54 165. Ultra-fast, Parallel Imaging of the Carotid Arteries Using an 8 Channel Coil Array

Gabor Mizsa?, Vitalii Itskovich®, Venkatesh Mani®, Zahi Adel Fayad®
*Mount Sinai School of Medicine, New York, New Y ork, USA

The study of atherosclerotic disease during its natural occurrence and following therapeutic intervention will enhance our understanding of the disease and aid in
selecting appropriate treatments. Compared to other modalities, magnetic resonance has potential advantagesin vessel wall imaging: with its multi-contrast and
high-resolution capabilities non-invasive vessel wall imaging and atherosclerotic plague characterization becomes feasible. By combining novel hardware and
software techniques a feasible imaging protocol can be established for high volume longitudinal studies and/or screening of the high risk population. We are
presenting our preliminary results on a new ultra-fast, high-resolution carotid imaging protocol and receiver array design.

18:06 166. Identification and Characterization of Atherosclerotic Plagueswith an I ntravascular Coil

Danid F. Kacher®, Y Yeghiazarians', M Aikawa®, E Rabkin, SKinlay', P Ganz', A P. Sdwyn®, P Libby", E K. Yucel*
'Brigham and Women's Hospital, Boston, Massachusetts, USA

Intravascular coils have been demonstrated for imaging of vessel wall. We present our initial findingsin ex-vivo, animal, and patient studies. We characterize
plaque appearance with variousimage weightings and perform correlation of appearance with histology. The coil has shown to be safein our initial experience
with imaging of iliac arteriesin patients.

18:18  167. Artifact-Free Visualization of the Coronary Vessel Wall in the Presence of a New Coronary MRI
Stent
Elmar Spuentrup®, Alexander Ruebben®, Andreas H. Mahnken®, Matthias Stuber?, Christian Koelker!, Rene M.

Botnar?, Sylvia Kinzel*, Trung Hieu Nguyen', Rolf W. Giinther®, Arno Buecker®
! Aachen Technical University, Aachen, Germany; “Beth |srael Deaconess Medical Center, Boston, Massachusetts, USA

The aim of this study was the investigation of a new dedicated coronary MRI stent for artifact-free visualization of the coronary vessdl wall. Dual inversion
recovery black-blood turbo spin echo vessel wall imaging was performed in 15 healthy swine perpendicular to the main axis of the coronary arteries at the level of
the stent. Images were analyzed by two investigatorsin terms of visible artifacts. In all cases, coronary vessel wall could be completely artifact free visualized. In
conclusion, the new coronary MRI stent allows for artifact-free visualization of the coronary vessel wall.

Body MR at 3T?

Room 713 A/B 16:30 - 18:30 Chairs. Neil M. Rofsky and Piotr A. Wielopolski

16:30 168. T,;and T, Measurementsof Breast Tissueat 0.5T,1.5T and3.0T

Rebecca Rakow?, Bruce Danidl?, Anne Sawyer-Glover®, Gary Glover!
Stanford University, Stanford, California, USA

Synopsis: With theintroduction of 3.0T scanners and the use of open, low-field scanners, it isimportant to assess rel axation times and accordingly optimizetissue
contrast in applications such as breast imaging. Theright breasts of five healthy volunteers were scanned at 0.5T, 1.5T, and 3.0T. T1 and T2 calculations and
analysisfrom collected images indicate a significant increasein T1 for glandular tissue of the breast. From the sample data collected, there was a 45% increase of
T1inbreast glandular tissue from 0.5T to 1.5T, and a 26% increase from 1.5T to 3.0T.

16:42 169. Using Combined T,* and T; M easur ement for | mproved Deter mination of the Arterial | nput
Function in Perfusion and Per meability Studies of Body M etastases at 3.0 Tesa

Cedric MJ de Bazdlaire, Jenifer Zhang', Guillaume D. Duhamel®, Neil M. Rofsky*, David C. Alsop*
!'Beth |srael Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts, USA

With bolus contrast injection, the peak arterial concentration is more than 10 times higher than for tissue. Measurement of the arterial concentration is challenging
because arterial spinsarefully relaxed in T1 sequences appropriate for tissue. At high field strengths or with high contrast agent doses, the T2* of arterial blood
can cause attenuation of even short echo time data. The use of adual echo sequence to simultaneously measurethe T1 and T2* of the arterial input isreported.
T2* was used to measure the concentration near the peak of the bolus where the T1 measurement isinaccurate.
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16:54 170. Renal BOLD MRI at 3.0T
Luping Li*, Tony Vu, Wei Li*, Pottumarthi Prasad®
'Evanston Northwestern Healthcare, Evanston, Illinois, USA

Higher magnetic field strength is beneficial for BOLD MRI, especially for small vessals and capillaries. While fundamental SNR should improve with field
strength, it depends on the radio-frequency chain performance and limitation on choice of parameters based on specific absorption rate and increased T1. With the
increased availability of 3T scannerswith body imaging capability, we sought to comparerenal BOLD MRI at 1.5 and 3.0 T. R2* in the renal medullaand
cortex, liver and muscle were (meantst.Err) 35.9+1.9, 19.2+0.7, 60.7+7.8 and 39.8+0.6 at 3.0 T compared to 27.0+2.0, 18.6+0.9, 37.4+4.1 and 36.5+0.5 at 1.5
T.

17:06 171. Breath-Hold Abdominal and Thoracic Proton M agnetic Resonance Spectr oscopy at 3T

Rachel Katz-Brull*, Neil M. Rofsky", Robert E. Lenkinski*
!Beth |srael Deaconess Medical Center, Boston, Massachusetts, USA

Thiswork demonstrates the feasibility of in vivo breath-hold body 1H-MRS on a 3T scanner equipped with atorso multicoil array. Frame-to-frame phase and
frequency shifts and voxel contamination (associated with respiratory motion) were eliminated or markedly reduced using breath-holding. Tumor free kidney
tissue and metastases of renal cell carcinoma in the abdomen and thorax were investigated using a single or multiple breath-hold datasets. Spectra of the tumors
showed aresonance at 3.2 ppm. The results suggest that biochemical characterization of abdominal and thoracic tumors may now be possiblein vivo.

17:18 172.  'H Magnetic Resonance Spectr oscopy in Assessment of L arge Focal Hepatic L esions: Preliminary
Experience at 3.0T Whole-body Scanner

Yu Ting Kuo', Chun Wei Li*, Chiao Yun Chen, Ding Kwo Wu', Chien Kuo Wang®, Twei Shiun Jaw!, Gin Chung Liu*
K aohsiung Medical University, Kaohsiung, Taiwan

Single-voxel proton MR spectroscopy (MRS) with body coil at 3.0T whole body scanner is done for normal volunteer and patients with large focal hepatic lesions,
which include malignant and benign masses. The technical successrate for MRS acquisition is 76%. The mean Cho/Lipid peak height ratios for malignant
tumors, benign tumors, normal parenchyma and malignant tumors post transcatheter arterial chemoembolization are 0.21+0.16, 0.13+0.16, 0.08+0.06 and
0.04+0.03 respectively. We conclude MRS may be feasible in differentiating malignant tumors from benign lesions or normal parenchyma and also ussful in
monitoring the therapeutic response

17:30 173. Prostate MRl and MRSI with an Endorectal Coil at 3T
Tom Scheenen', Jurgen Fiitterer®, Dennis Klomp®, Stefan Rél1?, Ferdi van Dorsten®, Jelle Barentsz*, Arend

Heerschap!
*University Medical Center, Nijmegen, Netherlands; >Siemens Medical Solutions, Erlangen, Germany

Thefirst results of high resolution T2-weighted imaging, spectroscopic imaging and (dynamic) contrast enhanced (DCE) imaging of the prostate at 3T with an
endorectal coil are presented. Theincreased SNR at 3T was used to increase spatial, temporal and spectral resolution of these methods. In T2-weighted and post-
contrast T1-weighted imaging the increased anatomical detail improved delineation of tumor tissue and evaluation of extracapsular extension. The high temporal
resolution and SNR of DCE imaging increased the accuracy of pharmakokinetic parameters. In spectroscopic imaging the relevant individual resonances were
well-resolved with minimal contamination from residual water and lipid signals.

17:42 174. Considerations on Shimming for Cardiac Applicationsat 1.5 and 3.0T

Michael Schar?, Sebastian Kozerke', Peter Boesiger*
*University and ETH, Ziirich, Switzerland

Fast cardiac imaging suffers from static field inhomogeneities. Pronounced susceptibility effects have been reported adjacent to the posterior vein of the left
ventricle. Field inhomogeneities are assumed to scale linearly with field strength. Ashigh field MR systems areincreasingly used for cardiac applications
shimming issues have to be revised. In this sudy we have measured field mapsin five volunteersat 1.5T and 3.0T and calculated the potential correction using
linear and 2™ order shimming. Resultsindicate the necessity of 2™ order shimming at 3.0T. Furthermore, optimal shimming depends on the respiratory state as
well asthe cardiac phase.

17:54 175. Dual-stack 3D Coronary MRA with SENSE at 3 Teda

Michad E. Huber?, Sehastian Kozerke', Peter Boesiger*
*University and ETH Zurich, Switzerland

In coronary MRA, the smultaneous acquisition of two independent 3D stacks can be used for the visualization of both coronary arterial systems within 50% of
the scan time of a single-stack approach. However, the cardiac rest phase during mid-diastole isrelatively short and motion artifacts may further arise from the
prolonged time delay between the navigator and the second imaging stack. In thiswork SENSE imaging at 3Teda was successfully used to reduce the acquisition
window of each 3D stack and hence the time delay between the navigator and the second imaging stack, resulting in better vessal visualization.
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18:06 176. 3.0T Carotid Bifurcation Imaging

Denise Hinton', Lawrence Wald®, Van Weeden®, Franz Schmitt?
"Massachusetts General Hospital, Charlestown, Massachusetts, USA; 2Siemens Medical Solutions, MGH-NMR Center, Charlestown,
Massachusetts, USA

Thegoal of thiswork isto investigate techniques to characterize the vessel wall of the carotid bifurcation at 3.0T. We were interested in evaluating at 3.0T
increasesin spatial resolution and reduction in image acquisition times compared to 1.5T for the standard 2D “dark blood” methods. Additionally, we explored
thefeasihility of 3D “dark blood” Turbo spin echo (TSE) for even higher spatial resolution vessel wall imaging and cine gradient echo imaging of vessel wall
motion. These techniques have been implemented at 3.0T and have been applied to subjects with varying amounts of carotid atherosclerotic disease.

18:18 177.  Pulmonary Perfusion Using Arterial Spin Labeling at 3 Teda MR Scanner
Vu Minh Mai', Qun Chen', Anthony Vu', Wei Li?, Bdlinda S Li?, Linda Pierchala®, Saban Kurucay?, Jason A.

Polzin®, Pottumarthi V. Prasad", Robert R. Ededman®
*Evanston Northwestern Healthcare and Feinberg School of Medicine at Northwestern University, Evanston, Illinois, USA; ?GE Medical
Systems, Evanston, Illinois, USA; 3GE Medical Systems, Milwaukee, Wisconsin, USA

Pulmonary perfusion imaging using flow-sensitive alternating inversion recovery (FAIR) technique was demonstrated at 3T. Despite the fact that susceptibility
effect, already particularly largeat 1.5 T, worsens at high field, pulmonary perfusion imaging using arterial spin labeling was successful. Preliminary
measurement of T1 of thelung at 3T was approximately 1597 msec, which was longer than that of approximately 1370 msec at 1.5T.

Cognitive and Psychiatric Disorders

Room 715 A/B 16:30 - 18:30 Chairs. David Alsop and Jair Soares

16:30 178. Increased Hippocampal Perfusion in Early Alzheimer's Disease

David C. Alsop®, Melynda Casement?, Daniel Press
'Beth | srael Deaconess Medical Center and Harvard Medical School, Boston, Massachusetts, USA

Synopsis. Fourteen patients with probable Alzheimer’ s Disease and eight normal controls were imaged with whole brain continuous Arterial Spin Labeling at 4
mm spatial resolution. Absolute blood flow to the hippocampal formation was significantly higher for mild AD subjects, MMSE>21 n=11, than for normal
controls. Blood flow decreases in the neocortex were also readily detected, consistent with previous nuclear medicine studies. These results suggest hyperactivity
of the hippocampal formation occurs early in the development of AD either as a response to neuronal damage or as part of the primary pathol ogic mechanism.

16:42 179. g-Space Diffusion Imaging of Dementia: Application to Vascular Dementia and Alzheimer’s Disease
Orna Mayzd-Oreg', Yaniv Assaf’, Arida Gigi?, Dafna Ben-Bashat®, Mordechi Mordohovitch?, Ruth Verchovsky?,

Irit |. Reider-Groswasser?, Talma Hendler?, Moshe Graif?, Amos D. Korczyn?, Yoram Cohen'
1Td Aviv University, Td Aviv, Isradl; *Tel Aviv Sourasky Medical Center, Tel Aviv, |srad

Diffusion weighted imaging and diffusion tensor imaging have been used to study white matter (WM) changesin many neurological disorders, including
dementia. In the present work we have used high b value g-space diffuson MR to characterize vascular dementia (VaD) and Alzheimersdisease (AD). The
results clearly demonstrate massive WM changesin VaD whilein AD clear changes were obsereved mostly in the gray matter. High b value g-space diffusion
MRI shows high sensitivity to WM changes, may be useful to characterizetissuelossin VaD and AD, and may assist the differentiation between those two
pathologies.

16:54 180. Testing the Cerebral Reserve Hypothesisin a Unique Cohort of Elderly People

Roger T. Saff!, Alison D. Murray*, Seven A. Leaper?, Ian J. Deary?, Lawrence J. Whalley*
"University of Aberdeen, Aberdeen, Scotland, UK; ?University of Edinburgh, Edinburgh, Scotland, UK

The cerebral reserve hypothesis proposes that the contribution of a given amount of brain pathology to intellectual declineis modified by the extent of ‘cerebral
reserve'. Theoretical mediators of such reserve arelarger brain size and higher intellectual attainment. This study uses childhood intelligence at age 11, MR
imaging and intelligence at age 79 to test the reserve hypothesis and whether thisisimplemented by passive (brain reserve) or active (cognitive reserve) models.
The results show that head size isindependent of cognitive decline whereas those with greater levels of educational and occupational attainment decline less.

17:06 181. Neural Markersof Impaired Episodic Memory in Alzheimer's Disease and M ajor Depr ession

Arthur Peter Wunderlich?, Georg Gront, Daniel Bittner®, Matthias W. Riepe!, Hans-Jiirgen Brambs®
*University Clinic Ulm, Ulm, Baden-Wiirttemberg, Germany

Depressive patients frequently present with memory complaints that have contributed to coin the term "depressive pseudo-dementia’. Cross-sectional differential
diagnosis between depressive patients, demented patients, and older healthy subjects on behavioral measures s often ambiguous. We used functional magnetic
resonance imaging during free recall of abstract geometric patterns to assess episodic memory in older subjects who sought first-time medical attention with
subjective memory complaints and were diagnosed with probable Alzheimer's Disease or major depressive disorder. Neuronal correlates of memory activity
showed distinct differences between the two groups.
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17:18 182. Voxel-Based and Region-Of-Interest M or phometry Conver gently Reveal Regional Gray M atter
Abnormalitiesin Unipolar Depression
Vaibhav A. Diwadkar?, Acioly L. T. Lacerda?, Matcheri S. Keshavan', Antonio Y. Hardan', Jair C. Soares®
*University of Pittsburgh, Pittsburgh, Pennsylvania, USA; *State University of Campinas, Campinas, Sao Paulo, Brazil; *University of
Texas Health Science Center, San Antonio, Texas, USA

We concurrently applied voxel-based (VBM) and region-of-interest (ROIl) morphometry toward the study of abnormalitiesin gray matter concentration and
volumein unipolar depresson. Whereas VBM permits the voxel-wise analyses of reductionsin gray matter concentration over the entire brain, the ROl analyses
focused on measuring the volume of the orbitofrontal cortex (OFC), acritical ventral frontal lobe structure involved in affective regulation of emotion and mood.
The ROI analysesindicated reduced gray matter volumein the left medial OFC. Consistent with this, VBM analysis revealed reductionsin gray matter
concentration in aregion of tissue centered in the same structure.

17:30 183.  Tissue Segmentation Changes Statistical Significance for *H MRSI of the Thalamusin
Schizophr enic Patients

Gabriele Ende!, Wolfgang Weber-Fahr?, Sigi Walter?, Fritz A. Henn!
ICentral Institute of Mental Health, Mannheim, Germany

We re-evaluated proton MR spectroscopic imaging data of the thalamus in schizophrenic patients using tissues segmentation and CSF correction. Signals of N-
acetylaspartate, creatine and phosphocreatine, and choline containing compounds were evaluated in the region of the mediodorsal nuclei of the thalamus
bilaterally. Our previous findings of reduced signals from N-acetylaspartate and choline containing compounds in patients with schizophrenia could not be
corroborated for the CSF corrected values. It has to be discussed whether previoudy reported evidence for aneuronal dysfunction and/or lossin thisregion
schizophrenics might by an artifact of increased CSF content or decreased thalamic volume, respectively

17:42 184. Practice Makes I mperfect ? An fMRI Study of Practice-Related I nterference in Schizophrenic
Patients and Healthy Controls

J Martijn Jansma’, Heleen A. Sagter?, Rene S. Kahn®, Nick F. Ramsey®
"National Institutes of Health, Bethesda, Maryland, USA; 2University of Amsterdam, Amsterdam, Netherlands; *University Medical Center
Utrecht, Utrecht, Netherlands

This study examines effects of task-practice on ‘ opposite’ tasksin healthy controls (HC) and schizophrenic patients (SP). Subjects were scanned (blocked design),
while performing a Sternberg task using novel stimuli, and tasks using targets and non-targets that were practiced, but switched (interferencetask (1T)). Opposite
of expectation, in HC, but not in SP, fMRI results suggested facilitated task-performancein I T, asactivity in anterior cingul ate and caudate nucleus was reduced.
This reduction was absent in SP. Results suggest that in HC, but not in SP, implicit learning processes reduced working memory related brain activity, and
exceeded inhibitory effects.

17:54  185. Normalisation of BOL D Response Following Psychother apy in Posttraumatic Stress Disor der.
TomF. Farrow?, lain D. Wikinson®, Michad D. Hunter!, Camal Gouneea?, Di Fawbert®, Roger Smith', Ying Zheng?,
Suzanne Mason®, Sean A. Spence’, Peter W. Woodr uff*
"University of Sheffield Medical School, Sheffield, South Y orkshire, UK; *University of Sheffield, Sheffidld, South Y orkshire, UK;;
Northern General Hospital, Sheffield, South Y orkshire, UK

Thirteen patients with posttraumatic stress disorder underwent BOLD fMRI before and after cognitive behavioural therapy. The paradigm was designed to
indicate judgments of other’ sintentions, distress (invoking empathy) and forgivability versus ‘baseline’ social reasoning. Control data (n=12) indicated that
empathic judgements activate | eft middle temporal gyrus, medial frontal gyrus and posterior cingulate gyrus/ precuneus whilst forgivability judgements activate
left medial frontal gyrus and posterior cingulate gyrus/ precuneus. Prior to therapy, patients failed to show BOLD responses to empathic or forgivability
judgements, compared to controls. Post-therapy, there was an increase in patient response to empathic judgment.

18:06 186.  Functional MRI Neur canatomic Correlates of the Hooper Visual Organization Task
Chad H. Moritz}, Kathryn M. McMillan', Baxter P. Rogers', Victor M. Haughton®, Serling C. Johnson®, M.

Elizabeth Meyerand*
*University of Wisconsin-Madison Medical School, Madison, Wisconsin, USA

The Hooper Visual Organization Task (HVOT), acommonly applied neuropsych test of visual spatial ahility, isoften used for assessing neurological
impairments. To date, no published report has examined thistest with functional MRI (fMRI). Inthisstudy, the characteristic visual organization and object
naming aspects of the HVOT task presentation were adapted to afMRI paradigm to probe the neuroanatomic correlates of thisimportant neuropsychiatric metric.
fMRI mapping results are reported on a cohort of normal subjects.
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18:18 187.  Monitoring Music Processing of Harmonic Chordsusing fMRI: Comparison between Professional
Musicians and Amateurs
Ing-Jye Huang*, Chi-Ning Chen', Fu-Nien Wang', Hsiao-Wen Chung?, Cheng-Yu Chen?
"National Taiwan University, Taipei, Taiwan; >Tri-Service General Hospital, Taipei, Taiwan

In this study, perception of harmonic relationship was studied using fMRI. Professional musicians and amateurs participated in two different harmony
experiments: identifying smple triads' name and distinguishing triads from non-harmonic chords, respectively. Broca'sarea (BA44, 45) isshown to be related to
thesetwo tasks. Also, aleft hemisphere lateralization was observed on professional musicians when dealing with chords.

M ouse Phenotyping: MR omics

Room 717 A/B 16:30 - 18:30 Chairs. Alan P. Koretsky and A. Dean Sherry
16:30  188. Liver Flux Profile of a Transgenic Mouse Model of Congenital Generalized Lipodystr ophy, aP2-
SREBP-1c
Natasha L. Hausler!, Shawn Burgess', Angela Richman', Charles J. Sorey?, Jay D. Horton', A. Dean Sherry?, Craig
R. Malloy*

The University of Texas Southwestern Medical Center, Dallas, Texas, USA

A conspicuous feature of type 2 diabetes for many patients is hepatic steatosis. This elevation of hepatic triglyceride content is also a consistent feature of murine
models of type 2 diabetes and insulin resistance syndromes such as congenital generalized lipodystrophy (CGL). It has been suggested that increased availability
of triglycerides to hepatocytes stimulates both beta oxidation and gluconeogenesis. **C and °H NMR were used to measure relative fluxes through metabolic
pathways leading to glucose production (GP) in a murine model of CGL.

16:42 189. Deuterium NMR Correctly Reports Gluconeogenesis in Livers From PEPCK Knockout Mice
Shawn C. Burgess', Natasha Hausler?, Charles Sorey*, Angela Richman®, Mark A. Magnuson?, Craig r. Malloy', A

Dean Sherry!
"University of Texas Southwestern Medical Center, Dallas, Texas, USA; 2Vanderhilt University, Nashville, Tennessee, USA

The deuterated water method takes advantage of hydrogen exchange in specific catalytic steps of gluconeogenesis to determine the contribution of glycogen versus
gluconeogenesisto glucose production.  This method has been used successfully under many different conditions. 2H also offers a convenient method to
differentiate the contributions of glycerol versus TCA cycleto gluconeogenesis by detecting 2H enrichment at H6 of glucose, but the method has not been
validated. In thiswork, we use a strain of mice lacking hepatic PEPCK and demonstrate that 2H NMR correctly reports that gluconeogenesis from the TCA cycle
isindeed absent in these KO animals.

16:54 190. MRI of Gastric Cancer in Tff1 Knock-Out Mice

Suart S. Berr?, James K. Roche', Wa'd El-Rifait, Michad F. Smith, Jr.}, Seven M. Powel|*
1Univers'ty of Virginia, Charlottesville, Virginia, USA

Knock-out of the trefoil Tff1 gene resultsin the spontaneous devel opment of gastric tumorsin mice. We present MRI methods to image and stage scomach
dysplasia and carcinoma in a mouse model of gastric cancer using deuterated water to distend the stomach, an injectable form of glucagon to quell peristaltic
motion and Gd-DTPA to enhance the tumors. Fourteen homozygous Tff1 -/- mice and twenty control mice wereimaged at 2, 3, 4, 5, and 6 months of age. MRI
was compared with histology. There was not a statistically significant difference between the numbers of nodules determined by the two methods.

17:06 191. VEGF Induced Per meability of Blood-Retinal Barrier: MR Microimaging of a Transgenic M ouse
M odel

Dmitri Artemov', Peter Gehlbach?, Satoru Yamamoto!, Zaver Bhujwalla®
*Johns Hopkins University, Baltimore, Maryland, USA

This study utilizes MR microimaging to examine a transgenic mouse model of blood-retinal barrier (BRB) breakdown, a pathological condition that leadsto
macular edemaand vision loss. The micein this study utilize doxycycline to induce over-expression of vascular endothelial growth factor (VEGF) resulting in
increased BRB permeability. High-resolution dynamic MRI was used to follow the kinetics of GADTPA in the mouse eye. Increased leakage of GADTPA was
detected in VEGF over-expressing animal's as compared to control animals and corresponded to histopathological findings. MR microimaging provides an
informative and quantitative way to assess the progression of BRB permeability change.
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17:18 192.  Striatal Neurochemical Changesin Transgenic Huntington's Disease Mice Detected by In Vivo *H

NM R Spectr oscopy

Ivan Tkac', Christopher Dirk Keene', Pierre Gilles Henry", Walter C. Low!, Rolf Gruetter®
"University of Minnesota, Minneapolis, Minnesota, USA

Sixteen metabolites (neurochemical profile) were reliably quantified non-invasively in the left striatum of wild type and R6/2 transgenic Huntington's disease mice
using high performancein vivo *H NMR spectroscopy at 9.4T and LCMode data processing. Significant differencesin metabolite concentrations were detected
between wild type and R6/2 mice, such asincreased Cr, Gln, GSH, chalines, and decreased Glu and NAA. Neurochemical changesof Cr, GIn, and NAA were
significant enough to be detected in individual mice. Decreased ratios of [Glu]/[GIn] and [PCr]/[Cr] are consstent with impaired Glu-Gln cycling and energy
metabolism.

17:30 193. A Taleof TwoMice: Impaired Glial and Neuronal Function in Transgenic M ouse M odels of
Huntington's Disease and Amyotrophic L ateral Sclerosis using Proton and Car bon Spectr oscopy

Ji-Kyung Choi®, Ekkehard Kustermann', Ole Andreassen’, Alpasian Dedeoglu®, M. Flint Beal*, Bruce G. Jenkins'
"MGH-NMR Center, Charlestown, Massachusetts, USA

Development of transgenic mouse models of human neurodegenerative illness such as Huntington’ s disease (HD) [1] and amyotrophic lateral sclerosis (ALS) [2]
have greatly enhanced our understanding of these diseases. HD is caused by an expansion of a CAG repeat on carboxyl terminal end of a protein (huntingtin)
with unknown function. Familial ALS (FALS) is caused by a mutation in the free radical scavenging enzyme superoxide dismutase (SOD) that leads to death of
motor neuronsin mice [2]. We have studied these two models using 1H and 13C spectroscopies.

17:42 194. Dietary Creatine Supplementation in a Mouse Model of Huntington's Disease
Rupert A. Page', Alan Bainbridge?, Daniel A. West®, John S Thornton®, H J. Parkes®, Ern B. Cady?, Gillian P.

Bates®, Ben Woodman®, Roger J. Ordidge®, Charles A. Davie*
'Royal Free Hospital, London, UK; 2University College Hospital London, London, UK; 3University College London, London, UK; *Guy's
Hospital, London, UK

Huntington'sdisease (HD) is a progressive neurodegenerative disorder in which a bio-energetic defect is believed to contribute to neurological dysfunction.
Creatine (Cr) supplementation has been proposed as being of potential benefit in HD. The R6/2 mouseisamode of HD, which has previoudy been studied using
1H MRS. We describe the results of a 1H MRS study ng dietary Cr supplementation in thismodel using absolute quantification and conclude that it does
not appear to alter disease progression as measured by previoudy identified metabolite markers.

17:54 195. Complementary Displacement-Encoded M RI for Contrast-Enhanced I nfar ct Detection and
Quantification of Myocardial Function in Mice

Wesley Gilson', Zequan Yang', Brent French®, Frederick Epstein®
1Univers'ty of Virginia, Charlottesville, Virginia, USA

MRI isemerging as an important imaging modality for ng myocardial function in transgenic and knockout mouse models of cardiovascular disease,
including myocardial infarction (MI). We devel oped a modified displacement-encoded imaging (DENSE) pul se sequence for measuring myocardial displacement
and strain at high resolution using phase-reconstructed images and simultaneoudly depicting contrast-enhanced regions of M| using magnitude-reconstruction of
the sameraw data.

18:06 196. Odor Quality Distinguished by Activity Patter ns of the Glomerular Sheet: fMRI of M ouse Olfactory
Bulb

Fugiang Xu?, Ikuhiro Kida®, Douglas L. Rothman®, Fahmeed Hyder*, Gordon M. Shepherd*
'y ale University, New Haven, Connecticut, USA

Odors are encoded by spatial activity pattern (SAP) in the olfactory bulb. Because the SAP for any odor requires consideration of all glomeruli and traditional
methods are incapable of imaging the entire glomerular space, we applied fMRI at glomerular resolution in mouse bulb to reveal that odor molecules with
different functional groups but same chain length generate intense foci which are distributed randomly, whereas mol ecules with same functional groups but
different chain lengths generate intense foci which are conserved. These results suggest, for the first time, that odors are represented by hierarchical mechanisms
within the entire glomerular space.

18:18  197. E-selectin-specific MRI Probesfor Monitoring Proinflammatory Sitesin a M ouse Xenograft M odel
Hye-Won Kang', Ralph Weissleder®, Alexei Bogdanov*
"Massachusetts Gerneral Hospital/ Harvard Medical School, Charlestown, Massachusetts, USA

Conjugates of cross-inked iron oxide nanoparticles and anti-human E-sel ectin fragments were prepared for the imaging of the endothelial proinflammatory
marker by MRI. In vivo experiments were performed in mice 2-4 weeks after implantation with Matrigel plugs bearing HUVECs. T2-weighted signal changes
were observed in the sites with implanted HUVECs by intravenous injection of iron conjugates following intraperitoneal injection of IL-1beta. In miceimplanted
either with Matrigel alone or without 1L -1beta treatment, no significant signal intensity change was observed. The present study demonstrates that MRI of E-
selectin expression holds promise as a targeted diagnostic agent for monitoring inflammatory, angiogeness, and atherosclerosis.
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BRONZE CORPORATE MEMBER SYMPOSIUM
M allinckr odt
Contrast Enhanced Breast MRI for Breast Cancer Staging

Hall F/G 18:30 - 20:00

Speaker: Scott Partyka, M.D.
Brooke Army Medical Center, Fort Sam Houston, Texas, USA

STUDY GROUP
Cardiac MR

Room 718A 19:30 - 21:30

Scientific M eeting
Myocardial Stress Perfusion Imaging — Controversiesin Data Acquisition and Analysis

» DataAcquisition
Andrew Arai, M.D., National Institutes of Health, Bethesday, Maryland, USA
Frederick Epstein, Ph.D., University of Virginia, Charlottesville, Virginia, USA

» DataAnalysis
Eike Nagel, M.D., German Heart Institute, Berlin, Germany
Michad Jerosch-Herold, Ph.D., University of Minnesota, Minneapolis, Minnesota, USA
Seven Wolff, M.D., Ph.D., Lenox Hill Hospital, New York, New York, USA

STUDY GROUP
MR Engineering

Room 716 A/B 19:30 - 21:30

The MR Engineering Study Group will present a scientific program.

STUDY GROUP
MR of Cancer

Room 718B 19:30 - 21:30

Business M eeting

Scientific Program
Molecular Imaging in Oncology

* Molecular Imaging of Neoplasiausing MR
Brian Ross, Ph.D., University of Michigan, Ann Arbor, Michigan, USA

*  Monitoring Transgene Expression with PET and MR
Juri Gelovani Tjuvajev, Ph.D., M.D., Memorial Soan Kettering Cancer Center, New York, New York, USA

e Optical Imaging in Cancer
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Eyk Schellenberger, M.D., Massachusetts General Hospital, Boston, Massachusetts, USA

STUDY GROUP
White M atter Diseases

Room 717 A/B 19:30 - 21:30

The White Matter Study Group will present a scientific program. The meeting will be divided into three parts: during the
firg, the new WMSG Steering Committee will present themselves and their program for the next three years; the second
part will host short oral presentations of ten abstracts we will choose from among those related to White Matter accepted
for poster presentation in the ISMRM Scientific Meeting; during the last part, proposals for the 2004 workshop of the
WMSG will be discussed.

43



Saturday PM

STUDY GROUP
Dynamic NM R Spectr oscopy

Room 714 A/B 19:30 - 21:30

The Dynamic NMR Spectroscopy Study Group will present a scientific program.

STUDY GROUP
Hyperpolarized Noble GasMR

Room 713 A/B 19:30 - 21:30

Scientific Program
» Polarized Gas MR and Lungs
Peter Macklem, McGill University, Montreal, Quebec, Canada

«  Hyperpolarization Methods for **C-Containing Molecules
Oskar Axelsson, Amersham Health R&D, Malmo, Sveden

* Low Fidd MRI with Hyperpolarized Helium: Status, Prospects, and |ssues
Genevieve Tastevin, Ecole Normale Supérieure,, Paris, France

STUDY GROUP
MR In Drug Research

Room 701A 19:00 - 21:30

Agenda
19:00  Socia hour with members of the Society for Non-Invasive Imaging in Drug Development

19:30  Tim McCarthy, President of SNIDD
19:40 Business Discussion

20:00  Update on DICOM — The Impact of HIPAA Regulations
Andrew Kraus Beacon Bioscience, Doylestown, Pennsylvania, USA

20:30  The Use of Metabonomicsin Drug Safety Evaluations
Dr. Marielle Delnomdedieu, Pfizer

21:00  Experiencesin Establishing Multi-Site MR Trials
Dr. David Saloner, VA Medical Center, San Francisco, California, USA



Sunday AM

MORNING CATEGORICAL COURSE
Controversies and Advancesin M usculoskeletal M RI

Room 713 A/B 07:00 - 08:00 Chairs. Garry E. Gold and Lawrence M. White

Educational Objectives

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

e Compare MRI with other advanced imaging modalities;

* Explaintherale of interventional MRI in the muscul oskeletal system;
* Explaintheroleof high-field MRI in the musculoskeletal system;

»  Describe the technical issues related to high-resolution joint imaging;
» Evaluate options for open MRI scanners for muscul oskel etal imaging.

07:00 Cartilage MRI: Technical |ssues
Brian A. Hargreaves

07:25  Cartilage MRI: Clinical Evaluation
Douglas W. Goodwin

07:50 Questions and Discussion

MORNING CATEGORICAL COURSE
Parallel Imaging

Room 714 A/B 07:00 - 08:00 Chairs. Neil M. Rofsky and Daniel K. Sodickson

Educational Objectives

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

» Explain the basic principles of parallel imaging, including elements both of RF coil array design and image
reconstruction;

*  Survey promising applications of parallel MRI in cardiovascular imaging and body imaging;

»  Describe new developments in image reconstruction and coil array design, and outline emerging parallel imaging
applications;

* ldentify the key stepsin a practical paralld imaging examination and compare the nuts-and-bolts features of various
MR vendors' existing implementations.

Basics
07:00 Introduction
Danid K. Sodickson

07:05  Coil Arrays(The Technological Tools)
Michael Ohliger

07:30  Image Reconstruction (The Mathematical Tools)
Klaas Priissmann

07:55 Discussion
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MORNING CATEGORICAL COURSE
Emerging Body MR: From Structureto Function

Room 715 A/B 07:00 - 08:00 Chairs; Vivian S. Lee and Riccardo Manfredi

Educational Objectives

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

*  Recognize and implement recent technical advancesin body MRI including BOLD and perfusion techniques, fast T,-
welghted imaging methods, and new contrast agents,

»  Describe recent advancesin the assessment of liver and breast for tumor, structural and functional studies of the biliary
system, and MR measurements of renal function;

* ldentify applications of MR to the evaluation of large and small bowel disease;

» Comparetheinformation provided by MR eastography in the assessment of organ pathologies, such asin the breast
and prostate, to conventional MR imaging techniques.

Technical Developments
07.00 Perfuson MRI and BOLD Techniques
P.V. Prasad

07:20  Fast T, Imaging Techniques
Stefan G. Ruehm

07:40  New Contrast Agents
Carlo Bartolozz

MORNING CATEGORICAL COURSE
fMRI Experimental M ethods

Room 718 B 07:00 - 08:00 Chairs; R. Todd Constable and Mathias Hoehn

Educational Objectives

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

* Explain thelatest developmentsin fMRI with respect to understanding the underlying physiology leading to the BOLD
response and its relationship to neuronal activity and the influence of pharmacological substances on activation;

»  Describe the factors influencing paradigm design and the optimum acquisition strategy for event-related versus block
designs;

» Recognize which analysis approach is most appropriate for a particular experimental design;

»  Describethe spatial limits of fMRI and factors influencing resol ution.

Physiological Changes
07:00 M echanisms of fMRI
Richard B. Buxton

07:30 fMRI in Birds
Annemie van der Linden
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MORNING CATEGORICAL COURSE
Diffusion Tensor I maging

Room 718A 07:00 - 08:00 Chairs; Gareth J. Barker and Scott D. Swanson

Educational Objectives

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

»  Describe how/why the proton diffusion pathway in tissue can be explained by a tensor;

*  Explain how the tensor is acquired, measured, and mapped;

» Describethe limitations of such diffusion tensor imaging;

» Describe more advanced diffusion measurement techniques, such as g-space and diffusion spectrum imaging;
» Appreciate the multi-exponential and/or multi-compartmental nature of diffusion;

* List and describe important clinical applications of DTI.

07:00 Introduction and Background
Peter Basser

08:00  Adjournment

MORNING CATEGORICAL COURSE
Advanced MR Angiography Techniques

Room 716 A/B 07:00 - 08:00 Chairs: James Meaney, Martin Prince and Stefan Schoenberg

Educational Objectives
Upon completion of this course, participants should be able to:
* ldentify the challenges of MRA implementation in anatomic areas with high technical demands;
» Compare the advantages and disadvantages of different technical approachesin these areas;
*  Recognizethe clinical benefit of advanced MRA protocols for a comprehensive, non-invasive work-up of vascular
disease.
Optimizing MRA in the Feet
07:00 2D Projection MRA
Yi Wang

07:10 3D Tricks
Sefan O. Schoenberg

07:20 Moving Table: Sagittal Feet
Jeffrey H. Maki

07:30  Moving Table: Coronal Feet
James F.M. Meaney

07:40 Discussion
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MORNING CATEGORICAL COURSE
Spectroscopy Beyond NAA

Room 717 A/IB 07:00 - 08:00 Chairs: Peter Allen, Rolf Gruetter, John Griffiths, Stephen Williams

Educational Objectives

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

* Listthe major metabalitesin addition to NAA, Crn, Cho that can be detected in vivo in the brain by MRS;
* Describethe biological and clinical importance of these metabolites;

» List the key factors to achieve good spectra;

»  Describe the principles of data analysisin both frequency and time domain;

*  Explain how MRS can be used to measure metabolic fluxes as well as steady-state concentrations;
 List the advantages and disadvantages of **C/**N with respect to 'H.

07:00 Introduction
Sephen R Williams

07:30  Glucose, Glycogen, Glutathione and GABA by 1H and 13C NMR

Rolf Gruetter
PLENARY LECTURES
Safety and M RI
Hall F/G 08:15 - 09:30 Chairs: Kim Butts and David J. Lomas

Educational Objectives

Upon completion of this session, participants should be able to:
* ldentify the physiological limits of MRI;

» Evaluate an epidemiological study on MRI

*  |dentify who makes recommendations on MRI guidelines;

* List MRI regulations.

08:15 198. Physiological Limitsof MRI

John Schenck
'GE Corporate R& D, Schectady, New Y ork, USA

Thereisavery high degree of patient safety in the strong magnetic fields currently in use for MRI. Thisis attributed to the extremely low value of the magnetic
susceptibility and the lack of ferromagnetic components in human tissues. Providing that rapid patient motion in the field isavoided, it is expected that normal
humanswill safely tolerate static magnetic fields susbstantially larger than those of the highest field whole body magnets (9.4-12T) currently planned for human
MRI.

08:40 199. Clinical Safety |ssues

Donald M. Hadley*
Y nstitute of Neurological Sciences, Glasgow, Scotland, UK

If strict adherence to certain precautionsis maintained MR provides one of the safest clinical examinations available. In general referring clinicians do not
appreciate the potential hazards or the safety precautions enacted to mitigate the risksto their patients. Asthefield strengthsused in clinical MR increase
maintaining this safe MR environment becomes an ever-greater daily challenge.

48



Sunday AM

09:05 200. Gradient Safety Concerns

Brian K. Rutt*
Robarts Research Ingtitute, London, Ontario, Canada

Modern day whole-body MRI gradient systems are now performance-limited more by human physiology than by hardware constraints. A significant physiological
limit to rapidly switched gradient coils, particularly at main field strengths greater than 1.5T, isacoustic noise. A review of gradient coil acoustic properties, and
srategies for acoustic noise control will be presented. The high strengthvhigh slew rate capability of the highest performance gradient systems means that
peripheral nerve stimulation (PNS) isa potential side effect of most high speed or high resolution pulse sequences. Basic theory and current conceptsin PNS
prediction/avoidance will be reviewed.

Fast | maging Sequences: Pushing the Limit

Room 718A 10:30 - 12:30 Chairs: Jirgen Finsterbusch and Dwight G. Nishimura

10:30 201. Calculation of Refocusing Flip Anglesfor CPM G-Echotrains with a Given Amplitude Envelope:
Basic Principles and Applicationsto Hyperecho-T SE

Juergen Hennig*
YUniversity Hospital, Freiburg, Germany

Theforward calculation of echo amplitudesin a CPM G-echo train as used for sequenceslike RARE(T SE), Hyperecho-T SE etc. is straightforward using
numerical smulation of the Bloch equations. The paper presents an approach for the solution of the inverse problem, namely to calculate the flip angles necessary
to achieve echoes with a predefined amplitude. The algorithm used is based on the extended phase graph algorithm and allows to produce echotrainswith a
predefined amplitude envelope. Applications for echotrains with optimised envelopes for low SAR-hyperecho T SE-sequences based on the TRAPS-approach
demonstrate the improved imaging behaviour at significantly reduced RF-power.

10:42 202. " Extreme Echoes' in FSE Sequences with Quadratically I ncremented Phase (QUIP)

James B. Murdoch!
'Philips Medical Systems, Cleveland, Ohio, USA

“Non-CPMG” fast pin echo sequencesin which the refocusing pulse phase increases quadratically can refocus both components of initial transverse
magnetization, even at reduced tip angles. Sequences with an even number (4-32) of pulses per phase cycle have been analyzed using Mathematica — refocusing
isnearly perfect at the end of each cyclefor tip anglesaslow as~110 degrees.

10:54 203. Practical Implementation of Optimized Tissue-Specific Prescribed Signal Evolutions for | mproved
Turbo-Spin-Echo | maging

John P. Mugler, 111*, Heiko Meyer?, Berthold Kiefer?
YUniversity of Virginia, Charlottesville, Virginia, USA; 2Siemens Medical Solutions, Erlangen, Germany

Tissue-gpecific prescribed signal evolutions, achieved by variable refocusing RF-pulse flip angles, have been used to decrease acquisition time and SAR for
turbo/fast spin-echo imaging. Because the required flip angles depend on the sequence configuration and relaxation times for the reference tissue, practical use
demands arapid calculation algorithm that isintegrated into the sequence. We developed such an algorithm and demonstrated itsintegration into the TSE
sequence on acommercial MR system. With cal culation times below one second for up to 300 echoes, thisimplementation provides the flexibility necessary to
make prescribed evolutions practical for routine imaging.

11:06 204. Simultaneous Spin Echo Refocusing

Matthias Guenther®, David Feinberg!
*Advanced MRI Technologies, Sebastopol, California, USA

High-resolution MR images of moving structures like cardiac image require sophisticated navigation methods. In thiswork in progress, we will propose an
approach, which utilizes an ultrasound scanner for measurement of the navigational information (position and orientation) during MR data acquisition. It is
shown, that interference between US- and MR scanner can be controlled and minimized to avoid image artifacts. Update rates of up to 200Hz are possible. The
promising approach of US-navigated MRI can provide an independent source of motion detection, which lets the MR sequence timing unchanged.

11:18 205. Fast Three Dimensional k-space Trajectory Design Using Missile Guidance | deas

Roberto Mir®, Andres Guesalaga!, Matias Rosenblitt}, Pablo Irarrazaval®
'Pontificia Universidad Catélica de Chile, Santiago, Chile

In thiswork we present a new fast three dimensional k-space trajectory. The algorithm used for its design was inspired on a missile guidance trajectory, and uses
basic automatic control techniques to guide the trajectory through previoudy defined differential k-space volume elements. Computer simulations under off-
resonance show good resultant point spread functionsin comparison with established trajectories.
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11:30  206. Body Imaging at 3T: Lower SAR yields Improved Coverage with VERSE and M odulated Angle
Refocusing Trains
Reed F. Busse', Yuval Zur?, Xiaojuan Li*
'GE Medical Systems, Menlo Park, California, USA; °GE Medical Systems, Haifa, Isragl; *University of California, San Francisco,
California, USA

To meet the challenge of providing adequate coverage at high field strength, a combination of two complementary methodsis proposed: reshaped waveformswith
the VERSE technique and a modulated angle refocusing train. 1t was hypothesized that pul ses can be reshaped and flip angles can be modul ated such that power
iscut in half and thus coverage doubled. Volunteer experiments at 3T using an SSFSE sequence in the abdomen demonstrate a power reduction of 50% with
unchanged contrast and SNR and improved resolution.

11:42 207. Self-Referencing M ulti-Gr adient-Echo Pr g ection Reconstr uction

Tobias Schaeffter’, Steffen Weiss', Holger Eggers’, Peter Bornert, Volker Rasche'
*Philips Research, Hamburg, Germany

A multi-gradient-echo Projection Reconstruction (PR) techniqueis presented that allows the compensation of phase-errors caused by eddy currents and off-
resonances. The proposed method is called self-referencing, since no additional measurements are required for the corrections. The technique combinesthe
advantages of PR-imaging and the high temporal resolution of multi-gradient-echo techniques. Results from phantoms and volunteers are presented. The technique
is combined with a steady state free precession (SSFP) contrast. The introduced method isinteresting for interactive real-timeimaging, e.g. in cardiac and
interventional MRI.

11:54 208. An Interleaved Cylindrical k-Space Trajectory for Rapid 3D GRE Acquisitions

Kai Ruppert!, Koichi Oshio®, Matthias Guenther®, John P. Mugler 1112
*Advanced MRI Technologies, Sebastopol, California, USA; 2University of Virginia, Charlottesville, Virginia, USA

The signal-to-noiseratio (SNR) and level of image artifactsfor a preliminary version of an interleaved 3D cylindrical gradient-echo pulse sequence were
evaluated and compared to those for 3D stack-of-spirals and conventional 3D FLASH pulse sequences. For equivalent experimental conditions we found the SNR
to be similar for all sequences. However, the high sampling efficiency of the 3D cylindrical sequence coupled with its benign off-resonance behavior may makeit
an excellent choice for rapid 3D acquisitionsin the future.

12:06 209. Eight-Fold Acceleration in Real-Time Cardiac Imaging using k-t BLAST and k-t SENSE with SSFP
and Segmented EPI

Jeffrey Tsao®, Sehastian Kozerke', Peter Boesiger?, Klaas P. Pruessmann®
'ETH and University of Zurich, Zurich, Switzerland

Real-time (i.e. untriggered, ungated, free-breathing) cardiac imageswith high spatial (<2.5mm) and temporal (30 & 73 frames/sec) resolutions were obtained
using k-t BLAST and k-t SENSE at 8-fold accel eration. Acquisition was performed using an SSFP or a gradient-echo segmented EPI sequence, with either a
single surface coil or a 5-element phased-array coil. The results demonstrate that k-t BLAST and k-t SENSE significantly improve the spatiotemporal resolutions
of real-time cardiac imaging beyond existing capabilities.

12:18 210. Vastly Undersampled | sotropic Projection Reconstr uction | maging with Multi-half-Echo (VIPR

ME)
Aiming Lu®, Oliver Wieben?, Thomas M. Grist*, Walter F. Block®
*University of Wisconsin-Madison, Madison, Wisconsin, USA; 2University of Freiburg, Freiburg, Germany

A multi-half-echo technique is presented that dramatically improves the data sampling efficiency of 3D PR sequences. K-space trajectory deviations are measured
quickly and are corrected on a per sample basis. These corrections allow for sampling throughout the gradient waveform, including ramps and the half echoes
formed during the gradient dephaser and rephaser. This capability wasimplemented in VIPR sequences to significantly increase the data acquisition efficiency
with only dight increasesin TR.

50



Sunday AM

CLINICAL CATEGORICAL COURSE
High Field Neuroimaging

Room 718B 10:30 - 12:30 Chairs: Clifford R. Jack and Christiane K. Kuhl

Educational Objectives

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

* List the advantages and disadvantages of high field (3-4T) vs. systems< 1.5T for clinical neuroimaging;

»  Describewhich clinical neuroimaging applications are likely to benefit substantially from high field (304T);

*  Recognize which clinical neuroimaging applications are unlikely to see a major performance improvement at 3-4T vs.
<1.5T.

The final five minutes of each talk will be reserved for questions.

10:30 3T NeuroMRI in a Clinical Setting: Benefitsand Limitations
Christiane K. Kuhl

11:00  Clinical 3T Neuroimaging: MRA
Matt A. Bernstein

11:30 BOLD Surgical Planning at 3T
Keith R. Thulborn

12:00 Clinical DTI at 3T
Xiaohong J. Zhou

12:30  Adjournment

Functional Neuro MR Imaging: Spatial and Temporal Characteristics

Room 701A 10:30 - 12:30 Chairs: Peter A. Bandettini and Xiaoping P. Hu

10:30 211. The Negative BOLD Responsein Monkey V1 is Associated with Decreasesin Neuronal Activity

Amir Shmue*, Mark Augath®, Axel Odltermann’, Jon Pauls', Nikos K. Logothetis
"Max-Planck Institute for Biological Cybernetics, Tuebingen, Germany

This study aimed at revealing the neuronal correlates of the negative BOLD response (NBR). Electrical recordings were obtained from NBR regionsin monkey
V1 ssimultaneoudy with fMRI. The NBR was associated with a reduction in neuronal activity, both in the Multi-Unit-Activity and the L ocal-Field-Potential
domains. The onset of the decrease in neuronal signal preceded the corresponding onset of the NBR, indicating that the origin of the NBR was a decreasein
neuronal activity that triggered a reduction in CBF, rather than decreased neuronal activity caused by reduced CBF.

10:42 212. Laminar Heter ogeneity of BOL D Response to Neur onal Events at Milliseconds Time Scale

Afonso C. Slval, Alan P. Koretsky'
"National Institutes of Health, Bethesda, Maryland, USA

The present work examines the amplitude of the BOLD response in different layers of the rat somatosensory cortex during activation of both hemispheres of the
brain. Aninhibitory paradigm is used to modul ate the hemodynamic response to neuronal eventstimed to a few tens of milliseconds. Results demonstrate the
specificity of fMRI to neuronal eventsin sub-regions of the cortex, and suggest the observed modulation is of neuronal, not vascular, origin.

51



Sunday AM

10:54  213.  Event-related BOLD versus IRON
Francisca Pais Lete', Joseph B. Mandevill€?
"Massachusetts | nstitute of Technology, Cambridge, Massachusetts, USA; 2Massachusetts General Hospital - NMR Center, Charlestown,
Massachusetts, USA

The optimization of thefunctional sensitivity of event-related (ER) experimental designsis an important subject in fMRI. Randomization of the S| increasesthe
sengtivity of the BOLD signal at short ISl and stimulus duration, compared with fixed | Sl. For block experimental designs, alarge increase in sensitivity is
achieved by using the IRON method, but the dower IRON response penalizes this method more than the BOLD method for ER experimental designs.
Simulations performed using previousy measured hemodynamic | RFs and assuming linearity, showed that combining IRON contrast with randomization of 1Sl
recoverslossin sensitivity observed for rapidly presented stimuli.

11:06 214. Empirical Determination of Brain R, Relaxivity due to Blood Volume M agnetic Susceptibility:
Using BALD to Calibrate BOLD

William D. Rooney", Charles S. Springer, Jr.*
'Brookhaven National Laboratory, Upton, New Y ork, USA

The absolute quantification of the blood oxygenated iron level is problematic because microvascular geometric factors are also important determinants of
transverse signal intensity changes. The purpose of this study wasto obtain an empirical determination of the brain tissue 'H,O R, relaxivity dueto blood volume
magnetic susceptibility, x,. Contrast reagent was used to modify X, and tissue R, was measured during the first pass. The empirical relaxivity obtained allows
estimation of blood oxygenated iron level changes associated with brain activation.

11:18 215. A Novel Data Reduction Procedur e for Estimating L ow-Frequency BOL D Fluctuation Signals

Mark J. Lowe", Sea Chen', Charles A. Bouman®
! ndiana University, Indianapolis, Indiana, USA; ?Purdue University, West Lafayette, Indiana, USA

Corrdationsin low-frequency BOLD fluctuations (LFBF) in dynamic MRI data have been shown by many investigators to reflect functional connectivity in the
human brain. Thetypical approach to ng these correlations has been to combine digital filtering in the Fourier domain to remove frequencies higher than
0.1Hz and perform cross-correlation analysis between a region of interest (a seed region) and other brain regions. We present a methodol ogy that uses a novel
signal subspace estimation procedure to reduce the degrees of freedom present in the low frequency domain of BOL D-weighted to those important in assessing
functional connectivity of the brain.

11:30 216. Widespread BOLD Signal Changesin the Resting Brain are Associated with Fluctuationsin End-

Tidal CO,»
Richard G. Wise', Marc J. Poulin?, Kojiro Idé?, Irene Tracey!
*Oxford University, Oxford, UK; 2University of Calgary, Calgary, Alberta, Canada

A risein the partial pressure of carbon dioxide in arterial blood (PaCO,) increases cerebral blood flow (CBF) and hence BOLD signal. Spontaneous fluctuations
in the partial pressure of end-tidal carbon dioxide (PETCO,) of approximately 1 mmHg were observed in volunteers at rest. Associated with these fluctuations, at
aphysiologically reasonable lag, were significant generalized grey matter BOLD signal fluctuations and smaller fluctuationsin white matter. Significant PETCO,
correlated fluctuationsin middle cerebral artery blood vel ocity were observed using trans-cranial Doppler ultrasound. We suggest that resting fluctuationsin CO,
induce a significant variation in BOLD signal at 3 Teda

11:42 217. Rat Brain Vasculaturein BOLD Activated Voxels at Ultra-High Resolution Using MION
Hanbing Lu*, Feng Luo', Shi-Jiang Li*, James S Hyde'
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

Using spin-echo EPI (SE-EPI) and gradient-recalled EPI (GR-EP1), fTMRI experiments were carried out at 3T at a sub-laminar spatial resolution. MION was
injected to visualize the vessal's using the same sequence at the same spatial resolution. The pixelsthat exhibited high percent enhancement were characterized.
Our data suggest that, at 3T: i) using GR-EPI, mog,, if not all of the pixelsthat exhibit high percent enhancement have high blood volume, which can be localized
on the surface layers and/or deep layers depending on local vasculature; ii) using SE-EPI, 41.9 + 8.78% of the activated pixels had small blood volume.

11:54 218. Single Shot Full k-Space Echo-Planar -l maging with an Eight-Channel Phase Array Coil at 3T.

Jerzy Bodurka®, Peter van Gelderen®, Patrick Ledden?, Peter Bandettini®, Jeff Duyn’
*National Institutes of Health, Bethesda, Maryland, USA; 2Nova Medical Inc, Wakefield, Massachuseits, USA

Single shot full k-space EPI with an 8-channel phase array coil at 3T was conducted. The 16-channel receiver (1IMHz bandwidth per channel) was built for the
3T GE MRI VH/3 scanner. Comparison of temporal stability of the EPI signal between a standard birdcage head coil and an 8-channel gapped array receive only
brain coil wasdone. Theincreased image SNR, available with an 8-channe cail, trandated into an increase of temporal stability or an increased spatial
resolution. Two fold increase in in-plane resolution was achieved with 8-channel coil compared to the head coil without reduction in temporal stability.
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12:06 219. Intravascular BOLD Transver se Relaxation: Exchange vs. Diffusion through Field Gradients

Chekesha Clingman®, Johanna Silvennoinen?, Xavier Golay", Risto Kauppinen?, Peter van Zijl*
*Johns Hopkins University & F.M. Kirby Research Center, Kennedy Krieger Intitute, Baltimore, Maryland, USA; *University of Kuopio,
Kuopio, Finland

The exact mechanism responsible for the oxygenation dependence of the transverse relaxation rate of blood, Rz pieod, 1S Unclear, and has been attributed to either
exchange between plasma and erythrocytes or/and diffusion through field gradients close to the erythrocyte membrane (1-5). Ry piood Was investigated as a function
of oxygen saturation fraction (), inter-echo spacing in a Carr-Purcell-Meiboom-Gill sequence (Tcpvs), and hematocrit fraction (Hct), using acirculating
perfusion syslem at 1.5T, 3.0T and 4.7T. Results show that the oxygenation-dependent term in Rz piood iS dominated by diffusion through local magnetic field
gradients. This susceptibility-based contribution increases with the square of the field strength.

12:18 220. Method for Functional MRI M apping of Non-Linear Neur onal Response

Peter Kellman®, Peter van Gelderen?, Jacco A. de Zwart?, Jozef H. Duyn®
!_aboratory of Cardiac Energetics, NHLBI, National | nstitutes of Health, DHHS, Bethesda, MD, USA; *L aboratory of Functional and
Molecular Imaging, NINDS, National Institutes of Health, DHHS, Bethesda, MD, USA

Non-linear systems analysis combining BOLD fMRI and m-sequence stimulation paradigms are proposed as a new method for exploring neuronal responses and
interactions. Despite the confounding effect of the seconds |ong hemodynamic responsg, it is demonstrated that BOLD fMRI can be used to probe neuronal
interactions on atime scale of 10'sof ms. Visual activation experiments were performed with various stimuli, and amplitude maps of first and second order kernels
were generated using correlation analysis. By including a reference experiment with slightly modified stimulus presentation, distinction could be made between
(fast) neuronal non-linearities and (dow) hemodynamic effects.

New Contrast Agents

Room 701B 10:30 - 12:30 Chairs: Friedrich Cavagna and Peter Caravan

10:30 221.  Young Investigator Awards Finalist: M odulation of the Phar macokinetics of M acr omolecular
Contrast Material by Avidin Chase: M agnetic Resonance | maging, Fluor escence Micr oscopy and
Histological Tracking of Triple L abeled Albumin

Hagit Dafni’, Assaf Gilead', Nava Nevo!, Raya Eilam, Michal Neeman®
The Weizmann Institute of Science, Rehovot, Isradl

The goal of thiswork wasto develop a method for experimentally controlling the clearance of macromolecular contrast materials. | ntravenous administration of
avidin resulted in elimination of albumin labeled with bictin, fluorescein and GADTPA (but not of non-biotinylated fluorescent albumin) from the circulation, as
observed by MRI and confirmed by fluorescence microscopy and histology. Contrast material that extravasated from leaky blood vesselsin a VEGF over-
expressing tumor, was not cleared by avidin and showed continued interstitial convection. Thus, avidin chase can provide an effective tool for experimental
control over therate of clearance of intravascular biotinylated contrast materials.

10:50  222. Chelator Charge and Structure and Their Effects on Polymeric Agent Confor mation and Imaging
Efficacy
Egidijus Edward Uzgiris', Barham Moasser’, Mohan Amaratunga®, Dan E. Meyer®, Amihti Narendran®, Joanne F.
Smitht
'GE Global Research Center, Niskayuna, NY, USA

Theimaging effectiveness of Gd-polymeric agents relies on polymer conformation. We test the dependence of polymer conformation on Gd-chelator charge by
measuring polymer hydrodynamic properties that include gel permeation chromatography, gel electrophoresis, and T1 relaxivity and correlate these to tumor
imaging efficacy in arat mammary tumor model. As predicted by molecular modeling, charge interactions between neighboring residues are decisive factorsin
whether polymer is extended or collapsed. However, charged DOT A-isothyocyanate derivatives, although producing a correct polymer conformation, appear to
cause the polymer agent not to be transported across the tumor endothelium.

11:02  223. A Novel High Relaxivity Manganese(l1) Contrast Agent
P Caravan', J S Troughton', SDumas', M T. Greenfidd', J M. Greenwood*, M Spiller?, A J. Wiethoff*, J A.
Barrett®, T J. McMurry*
'EPIX Medical, Cambridge, Massachusetts, USA; °New Y ork Medical College, Valhalla, New Y ork, USA

Compound 1isaMn(ll) complex based on EDTA and contains one inner-sphere water molecule (g=1). In the presence of rabbit plasma, compound 1 is 95%
protein bound with arelaxivity of 51 mM™s* (20 MHz, 35 C). Variabletemperature and variable field relaxation studieson 1 and 2, aq = 0 analog, suggest that
the relaxivity stems from an efficiently exchanging inner-sphere water; the already high relaxivity could beincreased at least 2-fold by tuning the water exchange
rate. Imaging studiesin rabbits confirmed that compound 1 exhibited high relaxivity in vivo.
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11:14 224.  Towards Quantitative CEST |maging

Martin Lepage’, Danid F. Gochberg®, John C. Gore*
YV anderbilt University, Nashville, Tennessee, USA

Contrast obtained via the Chemical Exchange Saturation Transfer (CEST) effect can potentially be useful in the design of new molecular probes and contrast
agents. For those applications, the numerous factors affecting the CEST effect have not yet been well described. In addition, extracting quantitative parameters
from CEST experiments through modeling has not been reported. We report here on experimental studies on Starburst® polyamidoamine dendrimers (SPD) in
solutions of controlled T; and T, aswell as on simulation and fitting procedures for CEST experiments.

11:26  225.  New Metalloporphyrins as Potential M R Imaging Contrast Agentsfor Tumor Detection
Daryoush Shahbazi-Gahrouei®, Barry Allen?
IShahrekord University of Medical Sciences, Shahrekord, Chaharmahal, Iran; St George Cancer Care Center, Sydney, New South Wales,
Audtralia

New potential MR imaging contrast agents, Gd-hematoporphyrin (Gd-H) and Gd-tetra-carboranyl methoxyphenyl-porphyrin (Gd TCP), were synthesized and
applied to nude mice with human melanoma (MM 138) xenografts. A reduction (16%) in T1 values was revealed 24 hr after injection of the Gd-TCP and Gd-H.
The percent of Gd that localized to the tumor was measured by |CP-AES to be 21 and 28% for Gd-TCP and Gd-H respectively and was much higher compared
with known compound Gd-DTPA. Signal enhancement of 120 and 70% over the control was observed for Gd TCP and Gd H, respectively.

11:38 226. MR Imaging of Tumor via L DL Receptor M ediated Accumulation of Gd-Based Contrast Agent

Hui Li*, Rong Zhou', Brian D. Gray?, Jerry Glickson®
1Univers'ty of Pennsylvania, Philadelphia, Pennsylvania, USA; 2PTI Ressarch Inc., Exton, Pennsylvania, USA

Low densty lipoproteins (LDL) were labeled with a lipophilic Gd-based contrast agent. Receptors mediated uptake of labeled-LDL was observed by MRI ina
B16 melanoma tumor, which over expresses LDL receptors. Increase of longitudinal relaxation rate constant was observed in tumor 3 hours after infusion of
labeled LDL.

11:50 227. Receptor-Mediated Endocytosis of 1ron-Oxide Particles Efficiently L abels Dendritic Cellsfor In
Vivo MRI

E. T. Ahrens', M. Feili-Hariri?, H. Xu', G. Genove', P. A. Mord?
Carnegie Mellon University, Pittsburgh, Pennsylvania, USA; 2University of Pittsburgh Medical School, Pittsburgh, Pennsylvania, USA

Dendritic cells (DCs) function as antigen presenting cellsin vivo. We describe an efficient method for intracellularly-labeling DCs with superparamagnetic iron-
oxide (SPIO) particles using receptor-mediated endocytosis (RME). DCswere incubated with SPIO conjugated to anti-CD11c monoclonal antibodies under
conditions favoring RME. DCs exhibited a 50-fold increase in uptake relative to DCs incubated with antibody-free SPIO. Assays for cell surface markers and
immunological function confirmed that the DCs were unharmed by the labeling. RME was confirmed using EM and endocytosisinhibition assays. Labeled DCs
were injected into murine quadriceps and monitored in vivo for several daysusing microimaging at 11.7T.

12:02 228. Evaluation of [Gd(Bz-TTDA)]as a Potential Contrast Agent in MR Imaging of Hepatobiliary
System: An Animal Study

Twe Shiun Jaw', Gin Chung Liu®, Yun Ming Wang®, Reu Shen Sheu, Yu Ting Kuo', Tsann Hwang Cheng*
K aohsiung Medical University, Kaohsiung, Taiwan

To evaluate the potential of alipophilic paramagnetic complex, [Gd(Bz-TTDA)] asliver MR contrast agent, we performed MR imaging studies with normal and
implanted hepatomarats. The results revealed an intense enhancement of liver with a plateau during 5-50 minutes after intravenousinjection of 0.1 mmol/kg
[Gd(Bz-TTDA)]. The€fficacy of tumor characterization was similar to [Gd-DTPA]2- at the early dynamic phase. The liver-lesion signal-to-noiseratioswere
significantly improved with [Gd(Bz-TTDA)] in the later phase when tumor enhancement haswashed out. The resultsindicated that [Gd(Bz-TTDA)] hasthe
potential of becoming areliableliver MR contrast agent.

12:14 229. Detection of Single Particles and Single Cellsby MRI

Erik M. Shapiro', Stanko Skrtict, Jonathan M. Hill*, Cynthia E. Dunbar’, Alan P. Koretsky'
"National Institutes of Health, Bethesda, Maryland, USA

Labeling cellswith iron oxide isa useful tool for MRI-based molecular and cellular imaging. Here we demonstrate, in vitro, that single, ~micron size
superparamagnetic iron oxide particles can be robustly visualized with resolutions of between 50-200 microns. The enhancement effect of the particlesisashigh
as several hundred micronsand at high resolution the dipolar field of asingle particleisclearly visible. Furthermore, we demonstrate in isolated cdlls, that
individual cellswith only singleiron oxide particles can be readily detected. Dueto this, these particles may be useful under conditions where labeling efficiencies
arelow.
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MR Safety and Bioeffects

Room 714 A/B 10:30 - 12:30 Chairs. Christopher M. Collins and Donald M. Hadley

10:30  230. Inductionin ECG Leads Causes Firein the MR Bore - an Effect of the Electric HF Component
Harald Kugel*, Christoph Bremer®, Marco Pueschel®, Roman Fischbach?®, Horst Lenzen®, Bernd Tombach?, Hugo van

Aken', Walter Heindel*
YUniversity of Muenster, Muenster, Germany

Potential hazards exist when patients with attached or implanted long conductors are examined in MR scanners. Our observations demonstrate that coupling of the
eectric field to patient monitoring set upsisrelevant, and that even with dedicated MR compatible devices hazardous situations may occur. To illustrate the
potential of induction in a non-coiled long conductor we report on an incident with a patient who was examinedina 1.5 T MR scanner under ECG monitoring.

10:42 231. A Fiber-Optical Position Sensor for Interventional MRI

Michael Bock', Jana Skora', Reiner Umathumt, Wolfhard Semmier!
"Deutsches K rebsforschungszentrum, Heidelberg, Germany

The design and construction of an optical sensor for interventional device tracking is described which does not contain any conducting material. Utilizing the
Faraday effect, the location and orientation of the sensor is determined by measuring the local magnetic field, which is modulated by MR imaging gradients. The
sensor consists of asmall Terbium-Gallium-Garnet crystal which is placed between two polarizing filterswhere optical fibers are attached. The amplitude of the
transmitted light was measured as a function of the position aswell as of the local angle with the B, field.

10:54  232.  Modelling the Effect of MRI Gradient Switches on Electr ocar diograms
Feng Liu', Huawe Zhao', Ling Xia?, Suart Crozier*
*University of Queensand, Brisbane, Queendand, Australia; 2Zhejiang University, Hangzhou, People's Republic of China

Theoretical investigationsinto the induced E-fieldsin the thorax from gradient swtiching are made. Whole-body cylindrical and planar gradient coils have been
explored as electromagnetic source. The calculations of the induced fields are based on an efficient, quasi-atic, finite-difference (FDTD) scheme. The potential
for cardiac stimulation is evaluated using an electric mode of the heart. 12-lead ECG signals have been smulated and inspected for arrhythmias caused by the

applied fields for both healthy and diseased hearts. Stimulation thresholds are di scussed.

11:06 233. Analysisof the Quasistatic | mpedance Approximation for Gradient Coil Peripheral Nerve

Stimulation
Megan E. Sinkard®, Vivek J. Srinivasan', Blaine A. Chronik
Stanford University, Stanford, California, USA

Thevalidity of the quasi static impedance approximation for the cal culation of gradient induced electric fieldsin biological tissues was evaluated as a function of
frequency. It wasfound that the approximation isrelatively poor for many tissues at frequenciesbelow 1 kHz and above 1 MHz. Thisis counter to conventional
wisdom, which states that the approximation is acceptable for all frequencies below approximately 100 kHz, and has ramifications for the modeling and analysis
of peripheral nerve stimulation in gradient coils.

11:18 234. A Radiometric Approach to Temperature Monitoring in the MR Scanner : A Feasbility Study

AbdEI-Monem El-Sharkawy®, Ergin Atalar?
*Johns Hopkins University, Baltimore, Maryland, USA; 2Johns Hopkins University School of Medicine and Bilkent University (Turkey),
Baltimore, Maryland, USA

In thiswork we test the feasibility of using the MR scanner as a radiometer for measuring body temperatures. The goal of thismethodology isto be ableto
estimate absolute body temperatures by measuring radiated thermal noise. Our hypothesisisthat an MR scanner can be used to measure the noise power without
the need for hardware changes. Various hardware components of an existing MR scanner were analyzed and their effect on the measurement accuracy was
evaluated. Controlled phantom experiments show a high correlation between the received radiometric signal (estimated noise power) and temperature of the
measured object.
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11:30  235. Calculation of the Fields Induced by Body and Head Motion in High-Field MRI
Feng Liu', Huawe Zhao', Suart Crozier*
YUniversity of Queensand, Brisbane, Queendand, Australia

This paper presents theoretical investigations into the spatial distribution of induced electric fields and currentsin the patient when moving into the MRI scanner
and also for head motion at various positionsin the magnet. Three-dimensional field profilesfrom an actively-shielded 4T magnet system are used and the body
model projected through the field profile with arange of velocities. The smulation showsthat it possible to induce electric fields/currents near the level of
physiological significance under some circumstances.

11:42 236. Mechanical Testing of Human Cardiac Tissue Strength and Stiffness: Implicationsfor M RI Safety

Maria-Benedicta Edwards', Edward RC Draper?, Jeffrey W, Hand®, Kenneth M. Taylor*, lan R. Young®
YUK Heart Valve Registry, London, UK; *Charing Cross Hospital, Imperial College, London, UK; *Hammersmith Hospital, Imperial
College, London, UK; “Department of Cardiothoracic Surgery, London, UK

Thefriability of cardiac tissue depends upon age and disease state. This preliminary study determines the tensile strength of human tissue ex vivo to assessthe risk
arising from magnetically induced forces on heart-valves. Methods: Human cardiac tissue was subjected to a suture pull-strength test to assess tensile strength.
Results: Thetissue ruptured at the suture point at aforce of 2.7N. Conclusions: Thereisno significant additional risk to patients with implanted heart valvesfrom
magnetically induced forces (typically 2.6 x 10-3N at 4.7T) based on the tensile strength of this tissue sample exhibiting moderately degenerative disease.

11:54 237. Comparison of Detailed Neur o-psychological Human Performance Testing at 8 and 0.05 Tesla

Donald Wiliam Chakeres', Alayar Kangarlu®, Robert Bornstein®
The Ohio State University College of Medicine and School of Public Health, Columbus, Ohio, USA

This study examined whether there was a measurabl e alteration in human cognitive performance to a static magnetic field of 8 Teda (T). Twenty five subjects
were evaluated at 0.05 and 8 T. Twelve standardized neuro-psychological measures were administered  The neuropsychological data was statistically analyzed
using t-testsfor correlated means. There were no clinically significant differencesin any of the measures. This study showed that there was no alteration in
human neuro-psychological performance with exposure of the brain to high magnetic fields.

12:06 238. Induced Voltages on Pacing L eads by the Gradient Field

Roger Luechinger®, Volkert Zeijlemaker?, Markus Odhafen®, Firat Duru®, Reto Candinas®, Peter Boesiger®
! ngtitute for Biomedical Engineering, Zurich, Switzerland; Bakken Research Center, Maastricht, Netherlands; *University Hospital,
Zurich, Switzerland

Pacemakers (PM) are regarded as a contraindication for MRI due to safety reasons. However, reports on MR investigations of PM or Implantable cardiac
defibrillators (ICD) patients have been published recently. In addition to heating effects, induced voltages and inhibition of the PM by the gradients may be
potential risks. We have shown that up to 1 Volt can beinduced in aunipolar lead. Dueto filtersin the PM the signal used for the sensing will be reduced by a
factor of ~50. However, these signals are till strong enough to inhibit the PM.

12:18 239. A Ferromagnet Detector for MRI Safety

C. Bawsky', SK. Yeong', G. Kolansky®, R. Bernhardt', T. Asker®, A. Proccal, D. I. Hoult*
*National Research Council Canada, Winnipeg, Manitoba, Canada

A prototype detector of ferromagnetic objectsis described. The device, relying on electromagnetic induction caused by motion of the magnetic moment induced by
the fringe field of an imaging magnet, takes advantage of that field to enhance sensitivity. The theory of operation, method of implementation and the detection of
1 g of iron are described. Building vibration isimplicated as limiting the sensitivity via floor motion and/or creation of random magnetic field gradients, and ideas
for improving sensitivity are outlined.

Diffusion Analysis|: Tractsand Errors

Room 716 A/B 10:30 - 12:30 Chairs: Derek K. Jones and Carlo Pierpaoli

10:30 240. Tractography with Multiple Fibre Dir ections

Rebecca Blyth, Philip Cook®, Daniel Alexander®
*University College London, London, UK

Performing fibre tracking in the brain using diffusion tensorsiswell established but failsin areas where the Gaussian density isa poor approximation of water
molecule displacementsin a voxel. We describe a new fibre tracking algorithm that uses mixtures of two Gaussian densities in these regions where the Gaussian
model is poor. Results show that this algorithm allows tracking to continue through regions of fibre crossings.
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10:42 241. Solving of a Problem of Fiber Crossing with a Multi-Tensor Approach

Bj6rn Wolf Kreher?, J. F. L. Schneider?, E. Martin?, J. Hennig', Kamil |l'yasov*
*University Hospital Freiburg, Freiburg, Germany; University Children's Hospital, Ziirich, Switzerland

DTI providesinformation about fiber directionsin brain white matter and can be used for neuronal fiber pathways tracking. Commonly, it is assumed that fiber
directions coincide with the principal direction of the diffusion tensor. Thisis, however, not the case for regionswith fiber crossings. In such cases g-space imaging
or spherical harmonic decomposition of high angular resolution DT provides more adequate results. In thiswork we explore an alternative approach by fitting a
multi-tensor model to high angular resolution DT data, which allows detection of fibers crossing even in regionswith partial volume effect.

10:54 242. Generalized Diffusion Tensor Imaging (GDTI1) Using Higher Order Tensor (HOT) Statistics

Chunlei Liu', Roland Bammer?, Burak Acar®, Michad E. Mosdley!
Stanford University, Stanford, California, USA

Diffusion tensor imaging (DTI) isknown to have limited capability of resolving multiple fiber orientations within one voxel. Angular distribution of the apparent
diffusion coefficient isincapable of inferring the correct fiber orientations as demonstrated in this abstract. A new methodology is proposed by generalizing the
Fick’slaw to a higher order partial differential equation and reconstructing the probability density function of the displacement using higher order cumulants. The
higher order cumulants can be measured using conventional diffusion-weighted imaging techniques. Simulations demonstrate that this method is capable of
accurately resolving multiple fiber orientations.

11:06  243. Diffusion Tensor Imaging and Axonal Tracking Reveal Distinct Cortico-Striatal Circuits
Sephane Lehericy', Mathieu Ducros?, Liond Thivard®, Pierre-Francois F. Van de Moortele®, Claude Marsault?,
Nick Swindal€?, Kamil Ugurbil®, Dae-Shik S. Kim®
'Sal petriere Hospital, Paris, France; 2University of British Columbia, Vancouver, Canada; *CMRR, Minneapolis, Minnesota, USA

This study identifies the anatomical connections of the striatum using diffusion tensor imaging (DTI) axonal tracking. Nine volunteerswere studied at 1.5T. Fiber
tracking showed that each striatal compartment (putamen, caudate nucleus and ventral striatum) had specific connections with the cortex, and particularly the
frontal lobes. These results suggest that the human striatum is organized in parallel circuitsin agreement with animal studies.

11:18 244. A Tractography Approach to Studying Fronto-Temporal Fasciculi in Schizophrenia and L ate Onset
Schizophrenia-like Psychosis
Derek K. Jones', Marco Catani®, Suzanne J C Reeves?, Sukhwinder S. Shergill?, Phillip McGuire?, Mark A.

Horsfield®, Andrew Smmons?, Seven C R Wiliams®, Robert J. Howard?
"National Institutes of Health, Bethesda, Maryland, USA; ?Institute of Psychiatry, De Crespigny Park, London, UK; *Leicester Royal
Infirmary, Leicester, UK

DT-MRI tractography was used to study fronto-temporal fasciculi (the superior longitudinal fasciculus, the uncinate fasciculus, the inferior fronto-occipital
fasciculus, and the cingulum) in (i) subjects with schizophrenia, (i) subjectswith late onset schizophrenia-like psychosis (onset after age 60), and (iii) age-
matched controls. Tissue anisotropy was determined at regular intervals along the tractographi cally-reconstructed fiber-trajectories — thereby allowing anisotropy
measurements to be localized to within particular fasciculi. Our resultsimply that in schizophrenia, tissue anisotropy is reduced in | eft-hemispheric fronto-
temporal fasciculi, whileit is not affected in late-onset schizophrenia-like psychosis.

11:30 245.  Connectivity-Based Grey Matter Segmentation using Diffusion | maging.
Timothy EJ Behrens', Heidi Johansen-Berg', Mark W. Woolrich!, Sephen M. Smith?, Claudia Whesler-Kingshott?,

Gareth J. Barker?, Phil A. Boulby?, J M. Brady", P M. Matthews®
YUniversity of Oxford, Oxford, UK; ?Ingtitute of Neurology, London, UK

Connectivity information is used to define boundaries between grey matter structures. Probabilistic tractography is shown to generate anatomically plausible
pathways from the thalamus all the way to cortex using diffusion weighted imaging data. Connectivity probability distributions are generated from every voxe in
the thalamus. Seed voxels are classified according to cortical zoneswith the highest probability of connection. The result is commonly connected clusters showing
strong resemblance to histologically defined thalamic nuclei and nuclear clusters. A similar approach could be applied to other grey matter structures.

11:42  246. Analysisof Noise Effect on DT1 Based Fiber Tractography
Hao Huang', Jiangyang Zhang®, Peter van Zijl*, Susumu Mori®
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

While tractography technique based on line propagation is a promising and widely used technique, it is known to be sensitive to noise, partial volume effect, and
ROI placement. In this presentation, we analyzed the effect of noise and ROI |ocations and sizes on the tractography results using a high-resol ution postmortem
mouse brain sample. Gold standard was created from anatomical knowledge and deviation of the tracking results were measured as a function of SNR. The results
confirmed that two-ROI and brute-force approach could effectively reduce the sensitivity to the noise and ROI placement.
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11:54 247. Modelsfor Estimation of White M atter Tractography Error

Mariana Lazar', Andrew L. Alexander?
*University of Utah, Salt Lake City, Utah, USA; 2University of Wisconsin, Madison, Wisconsin, USA

White Matter Tractography (WMT) has been used to estimate WM pathways in the human brain. Image-based noiseis one potential cause for inconsistencies
between anatomy and tract estimates. In this study, analytic models for estimating tract dispersion and mean displacement as a function of anisotropy, tract
distance, curvature, signal-to-noise ratio and algorithm were devel oped. The proposed models may be useful for quantifying the confidence of WMT results.

12:06 248. Reliability of Brain Diffusion Tensor | maging

Adolf Pfefferbaum', Elfar Adalsteinsson?, Edith V. Sullivan®
SRl International, Menlo Park, California, USA; *Stanford University School of Medicine, Stanford, California, USA

In order to evaluate the reliability of Diffusion Tensor Imaging (DTI) metrics (fractional anisotropy [FA] and trace) ten young healthy adults were scanned on
three separate days, twice on the same scanner and once on a scanner at another site. Within scanner FA and trace measures for an anatomically specific white
matter region (corpus callosum) were highly reproducible (CV=1.9% for FA and 2.6% for trace), but there was systematic mean bias across scanners (4.5% for
FA and 7.5% for trace) which can be quantified and applied to longitudinal and multi-site sudies.

12:18 249. Anisotropy asa Certainty Measurein Terms of Entropy

Evren Ozarslan', Thomas H. Mareci®
*University of Florida, Gainesville, Florida, USA

Many indices have been proposed to quantify the anisotropy from the angular variation of the diffusion coefficients obtained from diffusion tensor imaging (DTI)
and high angular resolution diffusion imaging (HARDI). However, these indices incorrectly quantify the level of orientational certainty in a given distribution of
diffusivites. In thiswork, scalar measures based on information theory are derived from entropy. It is shown that entropy of the diffusivity distribution obtained
from HARDI is approximately equal to the von Neumann entropy of diffusion tensor divided by itstrace provided that diffusion tensor mode isvalid for the
voxel.

Peripheral MR Angiography: Technical Developments

Room 713 A/B 10:30 - 12:30 Chairs: Vincent B. Ho and Tim Leiner

10:30 250. Increased Opacification of the Pedal Vasculaturein One Run Moving Table Bolus Chase M RA by
Employing a Biphasic Contrast Bolus Timed to the Aortic Bifur cation and the Feet

Jeffrey P. Goldman®, Andrew Shih', Victoria Teodurescu®
*Mount Sinai Medical Center, New York, New Y ork, USA

The goal of our sudy wasto determineif by timing a contrast bolus to the aortic bifurcation and a second bolus to the foot we could increase the opacification of
the pedal vasculature in one run moving table peripheral vascular MRA. Wefound that timing a second contrast bolus to foot significantly improved the signal
intensity of the enhancement of the pedal vasculature and equaled that found by doing two separate injections for the upper and lower stations.

10:42  251. Continuously Moving Table Contrast-Enhanced M RA: Technical Development
David George Kruger®, Sephen J. Riederer®, James F. Glockner?, Jason A. Polzin?, Ananth Jayasedlan

Madhuranthakam®, Houchun Harry Hu!
"Mayo Clinic, Rochester, Minnesota, USA; GE Medical Systems, Milwaukee, Wisconsin, USA

Recently a technique has been described in which an imageisformed of an extended object whileit is moved continuoudy through the bore of the MR magnet.
Thisinitial work described image formation, derived the relationship between table velocity and spatial resolution, and provided experimental resultsin animals.
The purpose of thiswork isto present additional challenges of implementation and describe how these have been addressed for peripheral runoff MR angiography
in humans. These challengesinclude adequate table velocity, adequate SNR, correction for gradient warping, and synchronization of table motion to the transient
contrast bolus.

10:54 252. Novel Under sampled Acquisition Schemesfor Continuously M oving Table Peripheral Contr ast-
Enhanced MRA

Mohammad Sabati®, Michal Louis Lauzon?, Richard Frayne*
"University of Calgary, Calgary, Alberta, Canada; Seaman Family MR Research Centre, Calgary, Alberta, Canada

A large coverageisrequired in the study of peripheral vascular disease (PVD). In the continuousy moving-table peripheral contrast-enhanced MR angiography
(CE MRA), thelarge field-of-view (FOV) isbuilt up asalocal FOV istrandated along the patient in the x-direction. To achieve optimal quality, the trandation
needsto follow the arterial passage of the contrast agent. The acquisition of 3D time-limited undersampled MR dataisinvestigated in this study. The results show
that an optimal trade-off between the temporal and spatial resolution can be achieved to produce high-spatial resolution angiograms when appropriately acquiring
asmall portion of k-space.
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11:06 253. Time-Resolved Whole-Body M RA During Continuous Table M otion Using Floating Table | sotr opic
Projection Acquisition (FLIPR)

Sean B. Fain®, Fred J. Browning', Jason Polzin?, Yong Zhou?, Thomas M. Grist, Charles A. Mistretta*
*University of Wisconsin, Madison, Wisconsin, USA; °GE Medical Systems, Milwaukee, Wisconsin, USA

3D PR with continuous moving table, and Gd contrast injection is a promising technique for whole-body MRA because of itstime-efficiency and high isotropic
spatial resolution. The technique was applied to whole body MRA in volunteer studies with whole-body coveragein 80 sec, 7 sec temporal resolution, and
improved SNR using “on the fly” switching between elements of a surface coil phased array.

11:18 254. High-Resolution Whole-Body M R Angiogr aphy Featuring Parallel | maging
Harald H. Quick®, Florian Vogt?, Christoph U. Herborn', Slke Bosk', Mathias Goyen', Joerg F. Debatin', Mark E.

Ladd®
YUniversity Hospital Essen, Essen, Germany

Purpose of this study was to implement a parallel acquisition technique (PAT) into the concept of multistation 3D whole-body (WB) MRA with the AngioSURF
table to increase the spatial resolution of the standard imaging protocol. Whole-body MRA was performed on a 1.5T scanner on 8 volunteersin two imaging
series: 1. standard protocol, 2. modified high-resolution protocol employing PAT. Compared to the standard protocol, PAT allowed for higher spatial resolution
for all five stationsin 8/8 volunteers. The overall SNR and CNR was lower in PAT examinations. The implementation of PAT into WB MRA resulted in more
detailed MR angiograms.

11:30  255. Artifact Reduction in PR-Hyper TRICK S
Jiang Du?, Frank Thornton', Frank R. Korosec!, Sean B. Fain', Walter F. Block®, Thomas M. Grist?, Chuck A.

Mistretta®
1Univers'ty of Wisconsin-Madison, Madison, Wisconsin, USA

The PR-Hyper TRICKS acquisition integrates Cartesian dice encoding through-plane and undersampled projection reconstruction in-plane. It provides both high
spatial resolution and high temporal resolution. But the undersampling artifacts from either the top or bottom of the FOV may severely degrade the image quality.
We report here an artifact reduction method in PR-HyperTRICK S that greatly reduces the undersampling streak artifact.

11:42 256. Time-Resolved Contrast Enhanced M RA for Extended FOV Moving Table Imaging
Ananth Jayaseelan Madhuranthakan, David G. Kruger®, Sephen J. Riederer?, James F. Glockner®, Houchun Harry
Hu!
"Mayo Clinic, Rochester, Minnesota, USA

There has been recent interest in imaging an extended field of view for MRA of peripheral arteries using either multiple-station or continuous table motion
techniques. Virtually all such techniquesto date have provided asingle image; i.e. thereisno time resolution. The purpose of thiswork wasto develop a
technique for time-resolved 3D imaging of an arbitrarily long FOV during continuous table motion. Thisisdone by acquiring data with differential sampling of
3D k-gpace during continuous motion to reconstruct atimes series. Each point in the object is“seen” in four consecutive 3D image sets.

11:54 257. 3D Gd-Enhanced Peripheral MR Angiogr aphy using M ulti-Station SENSE (WakiTrak LS) - An

Update

Jeffrey Harold Maki®, Gregory J. Wilson?, William B. Eubank®, Romhild M. Hoogeveen®

*Puget Sound VASHCS, Sesttle, Washington, USA; 2Philips Medical Systems, Bothell, Washington, USA; *Philips Medical Systems,
Best, Netherlands

Peripheral MRA using sagittal WakiTrak has several advantages. By using SENSE in the upper station, middle and lower station acquisitions begin earlier
(lower station averages 31 s after initiation upper station), thereby decreasing the incidence of venous enhancement. Additionally, by using lower station SENSE
with sagittal acquisition and eliptical centric encoding, high spatial resolution (1mm true isotropic) lower extremity images that include the pedal vesselsare
obtained. Thetechniqueis quite robust, with 100% diagnostic imagesin the upper and middle stations, and only one lower station non-diagnostic exam due to
early venous enhancement (n = 18 patients).
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12:06 258.  Diagnostic Perfor mance of Whole-Body 3D MR Angiography in Patientswith Peripheral Arterial
Occlusive Disease
Christoph Ulrich Herborn', Mathias Goyen', Knut Kroeger®, Slke Bosk!, Harald Hartmut Quick®, Jérg Felix

Debatin®, Sefan Giinther Ruehm'
YUniversity Hospital Essen, Essen, Germany

The purpose of our study was to assess whole-body 3D MRA using AngioSURF in comparison to DSA for the peripheral vasculature and for the detection of
additional atherosclerotic lesionsin patientswith PAD. 52 patients with documented PAD underwent contrast-enhanced whole-body MRA ona1.5T MR-
Scanner. Overall sensitivity and specificity were 0.91 and 0.94, respectively, for detection of vascular pathologies. Unsuspected disease was found in 12 patients:
renal artery stenosis (6), carotid arterial stenosis (3), subclavian artery stenosis (1), and AAA (2). Whole-body 3D MRA permitsafad, reliable, and
comprehensive evaluation of the arterial system in patientswith PAD.

12:18 259. 3D CE Whole Body M RA with 16-Channel Array Coil System for Japanese Population
Satoru Kitano!, Shinji Hirohashi®, Koji Ueda’, Nagaaki Marugami®, Wtaru Higashiura®, Kimihiko Kichikawa?,
Hajime Ohishi*
"Nara Medical University, Kashihara, Nara, Japan

The purpose of thisstudy isto clearly 16-channel array coil system can be applied to 3D whole body MRA.. 26 patients underwent whole body MRA in afour step
automatic table feed technique. Upper part of MRA was obtained using 3D time-resolved MRA. Abdominal, femoral and popliteal MRA were obtained 3D high
resolution MRA. The excellent image quality enables detailed assessment of the displayed vascular territories. 3D whole body MRA with 16—channel array coil
system isa promising technique in the diagnosis of the arterial vascular system from aortic arch and major branchesto the distal trifurcation arteries.

Spectr oscopic Quantitation

Room 715 A/B 10:30 - 12:30 Chairs: Thomas Ernst and Douglas L. Rothman

10:30 260. TowardsIn Vivo °C Isotopomer Analysisin the Rat Brain

Pierre Gilles Henry!, Ivan Tkac®, Rolf Gruetter®
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Carbon-13 isotopomer analysis provides unique information on relative metabolic fluxes and substrate selection. We show that **C isotopomers, previously
commonly measured from tissue extracts, can also be quantified in therat brain in vivo using LCModel, yielding relative concentrations for more than 50 different
13C-|abeled compounds. Even for the complex spectral pattern formed by glutamate and glutamine C2, the relative distribution of isotopomers determined in vivo
using LCModel wasin very good agreement with quantification of brain extracts.

10:42 261.  Absolute Quantitation of Glycogen by M eans of **C-MRS: A Comparison of Two Differ ent

Approaches
Michadl Ith', Bruno Jung', Monica Zehnder®, Karin Zwygart®, Roland Kreis', Chris Boesch
"University & Inselspital Berne, Berne, Switzerland

Glycogen coversa substantial part of mammalian energy metabolism. Therefore, a determination of its concentration in absolute unitsis crucial. However,
absolute quantitation of 13C-MR spectra acquired by surface coilsisdifficult since X-nuclei generally lack a ubiquitousinternal standard. This abstract expands
two methods, which have been mainly used for the determination of relative concentrations so far, towards absol ute quantitation of glycogen in human skeletal
muscle: one that uses creatine asinternal concentration standard, and one that is based on the superposition of a coil sensitivity map on anatomical images
combined with a single reference measurement.

10:54 262. Metabolic Flux M easur ement from a 8 ul Volumein the Rat Brain using Ex Vivo *H-{**C} NMR
Spectroscopy Combined with L CM odel Analysis
Julien Valette', Francoise Vaufrey', Pierre Gilles Henry?, Gilles Bonvento®, Fawzi Boumezbeur®, Philippe Hantraye',

Gilles Bloch', Vincent Lebon®
'CEA - SHFJ, Orsay, France; 2University of Minnesota, Minneapolis, Minnesota, USA; *CNRS URA2210 - SHFJ, Orsay, France

Our purpose has been to measure the TCA cycle rate in a somatosensory functional area of the rat brain without partial volume effect (~8 ml volume). Ex vivo
13C NMR spectroscopy was implemented using numerical optimization of tissue sampling timing and LCModel analysis of high resolution NMR spectra.
Quantitation of the TCA cyclerate VTCA and of the exchange rate between glutamate and a-ketoglutarate VX were achieved from brain extract analysis, leading
to VTCA=0.66+0.12 mmol.g-1.min-1 and VX=0.61+0.29 mmol.g-1.min-1.
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11:06 263. Automatic Deter mination of Relative Peak Positionsin Non-Water -Suppr essed Proton Spectra for
Cerebral Temperature M apping by Spectr oscopic | maging
John S. Thornton®, Ernest B. Cady', Alan Bainbridge', Andrew N. Priest', Osuke Iwata’, Sachiko Iwata’, Shanthi

Shanmugalingamt, John S Wyatt®, Roger J. Ordidge*
"University College London, London, UK

An automatic method for determining chemical shift differences between water and metabolite peaks in non-water-suppressed proton spectra is described. Spectra
are corrected for modulation artifacts, then water and metabolite signals are separated by application of atime domain filter. Relative peak positionsare
determined by calculating the cross-correlation of the water and metabolite spectra. The efficacy of the method for cerebral temperature determination is shown,
and the feasibility of cerebral temperature mapping via spectroscopic imaging is demonstrated.

11:18 264. Bad Spectra Can Be Better Than Good Spectra

Roland Kreis', Chris Boesch'
"University & Inselspital Berne, Berne, Switzerland

When judging spectra from patients, one usually controlsfor age, gender and brain region. There is no obvious need to match data for spectral quality. However,
if fitting algorithms cannot fully cope with differencesin linewidth, or introduce systematic errorsfor low SNR spectra, control pectra of smilar quality must be
used, in order not to yield systematically different normal ranges. It is shown with synthetic and in vivo spectra that results from linear-combination fitting can
depend on shim and SNR even for dominating singlet peaks. Error estimates may be mideading and, hence, erroneoudy confirm adiagnosis of pathology.

11:30 265. Quantification of In Vivo Breast MRS

Patrick John Bolan, Eva H. Baker', Sina Meisamy*, Joseph C. Lin', Doug Yee', Michael Garwood®
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Quantifying the level of total choline-containing compounds (tCho) in breast MRS can be valuable for both diagnosis of lesions and monitoring cancer therapies.
In thiswork we present and compare internal and external referencing methods for quantifying in vivo tCho levels. Theinternal referencing method is more
robust, but both methods produce results that are consistent with previoudly reported in vivo and ex vivo studies. Mean tissue concentrations of tCho are presented
for several pathologies. These results confirm that tCho is elevated in malignant lesions and show that quantitative MRS can be used to distinguish between
different pathologies.

11:42 266. Towards Absolute Quantitation Including T;, T» and the M acr omolecular Baseline from I ndividual
'"H MR Spectra

Roland Kreis', Johannes Sotboon?, Lucie Hofmann®, Chris Boesch®
YUniversity & Inselspital Berne, Berne, Switzerland; 2Insdspital, Berne, Switzerland

Absolute quantitation of *H-MR spectrais often incomplete for single patients, 1) because classical determination of individual relaxation timesin single subjects
isprohibitively long and 2) because experimental determination of the individual macromulecule basdline (MM-BL) adds further measurement time. Hence,
quantitation is performed using relaxation times and MM-BL' s from patient groups, rather than the investigated subject. It is suggested to combine acquisition of
saturation recovery (SR) PRESS spectra with two-dimensional prior-knowledge fitting to determine simultaneoudy metabolite T, (from SR analysis), T (from
lineshape), MM-BL (from SR) and metabolite concentrations (linear combination fitting plus absolute standardization).

11:54 267. Unobstructed M easurement of Brain Glutamate using TE-Averaged PRESS at 3T

Napapon Sailasuta’, Radhika Srinivasan?®, Daniel Vigneron?, Daniel Pdlletier?, Sarah Nelson?, Ralph Hurd*
'GE Medical Systems, Menlo Park, California, USA; University of California, San Francisco, California, USA

A method isintroduced to accurately measure the tissue level of brain glutamate at 3T. This method, based on a TE-Averaged PRESS data acquisition, givesan
unobstructed single line response for glutamate at 2.38 ppm. A glutamate signal is also observed at 3.82 ppm, which co-resonates with glutamine. The tissue level
of glutamate can be estimated using a ratio of glutamate to water or any other known metaboliteslevel, or by external referencing. The method also providesthe
effective metabolite T2 relaxation rates for uncoupled spins, a measure of the intrecellular status.

12:06 268. Measurement of Thalamic and Striatal Glutamate

JullieW. Pan*
*Albert Eingtein College of Medicine, Bronx, New Y ork, USA

In vivo measurements of glutamate are important given its central role in neurotransmission and metabolism. The subcortical nuclei in particular are known to
function as part of a network to modulate cortical output. We have developed a robust acquisition of glutamate using a quad adiabatic refocusing double echo
sequence. This has been implemented to evaluate thalamic and striatal glutamate levelsin human brain. The volume resolution achieved with thislocalized
spectroscopic imaging sequenceis 1cc.
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12:18 269. Improved Spectroscopy Using Cluster Analysisand Lipid Signals asa M otion I ndicator

Arnold J. M. Skimminge', Karin Markenroth', Anne-Mette Hejl?, Lars G. Hanson®
*Danish Research Centre for Magnetic Resonance, Copenhagen University Hospital, Hvidovre, Denmark; Copenhagen University
Hospital, Rigshospitalet, Denmark

Variationsin the lipid signals between consecutive acquisitions of SV S-spectrais shown to be a sensitive marker of subject motion. A cluster analysisis performed
on these variations to distinguish motion-ridden acquisitions, thereby reducing distortion. The method istested on short-TE spectra from 16 controls. The resulting
spectra show improved signal and resolution aslong as subject movement islimited.

Neurological MR: Inflammation and Encephalopathy

Room 717 A/B 10:30 - 12:30 Chairs: Douglas Arnold and David H. Miller

10:30 270. Spinal Cord Cross-Sectional Area Correlateswith Brain and Intra-Cranial Volume

Sridar Narayanan', D. Louis Collins', Smon Francis', Douglas L. Arnold®
McGill University, Montreal, Quebec, Canada

Spinal cord cross-sectional area as a measure of atrophy has shown good correlation with disability in multiple sclerosis, but the variability of cord area among
normal individualsis high, suggesting the need for a good correlate, unaffected by disease, with which to normalize the measure. We assessed the potential for
intra-cranial capacity (ICC, used to normalize brain volume measurements) to fill thisrolein 18 controls and 99 patients. |CC correlated well with cord area
(Pearsonr = 0.7, p<0.001) and normalization of cord areato | CC reduced variability among the controls from 10.5% to 8.4%.

10:42 271. Characterizing Cortical Grey Matter in Multiple Sclerosisby MRI: Relating cGM Changesto
Disease Cour se
Jacqueline T. Chen', Sridar Narayanan', D. Louis Collins', Sephen M. Smith?, Paul M. Matthews?, Douglas L.

Arnold*
"Montreal Neurological Institute/McGill University, Montreal, Quebec, Canada; *Oxford Centre for Functional Magnetic Resonance of the
Brain/University of Oxford, Oxford, UK

Cortical grey-matter (cGM) is affected in multiple sclerosis (MS), however regional characteristics and relation with disease course are unknown. Using an
automated method, we characterized cGM on MRI. In early MS, we found globally reduced grey-matter/white-matter interface (GM/WM) integrity, particularly
in post-central cortex (p=0.02). Comparing patients with progressing disability to patients with stable disability, we found that decreased post-central thickness
was associated with progression, and cGM thinning coincided with progression (frontal=3.2%yr, parietal=3.7%/yr, pre-central=5.2%/yr, post-central=5.3%/yr).
Normalized GM/WM integrity in pre-central cortex correlated with disability (MSFC): SRCC=0.62, p=0.002. Regional cGM damageis related to disability
progression and disease severity.

10:54 272. Multi-Center Proton MRSI of Primary Progressive Multiple Sclerosis

Ponnada A. Narayana', Jerry S Wolinsky!, Renjie He', Meghana Mehta®, PROMiSE Trial MRS Group?
YUniversity of Texas Medical School at Houston, Houston, Texas, USA; 2PROMISE Trial MRSI Group, Houston, Texas, USA

Multi-center, short echo proton MRSI studies were performed in primary progressive multiple sclerosis (PPMS) patients. The average NAA/Cr ratio in PPMS was
significantly lower compared to normal controls. No significant differencesin the average metaboalite ratios were observed between the normal appearing tissue
(NAT) and lesion-containing regions (LCR). Strong abnormal resonancesin the 0.8 to 1.8 ppm regions were observed, both from gray and white matter. In
general, gray matter appearsto be affected morein PPM S compared to relapsing-remitting MS (RRMS). These studies suggest extensive diffuse and/or
microscopic pathology in PPMS.

11:06 273.  'H-MRS Quantitation of NA and Cr in the Nor mal Appearing and the L esional White M atter of
Patientswith M S

Zografos Caramanos', Sridar Narayanan®, Sanley Hum', Douglas L. Arnold*
"Montreal Neurological Institute, Montreal, Quebec, Canada

We performed a meta-analysis of peer-reviewed publications that compared absolute quantitation of NA and Cr in thelesional and NAWM tissue of patientswith
MSto that in the WM of normal controls. Almost all studiesfound NA to be decreased in MS lesions and many found it to be decreased in MSNAWM. A fair
number found either increased or decreased Cr in MSlesions and, importantly, a few found Cr to be dightly increased in MSNAWM. Given the frequent use of
Cr tonormalize NA, the reasons for the last finding must be better understood.
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11:18  274. Conventional and Magnetization Transfer MRI Predictors of Clinical M ultiple Sclerosis Evolution:
A 4.5 Years Follow-Up Study.
Marco Rovaris', Federica Agosta®, Matilde Inglese’, Vittorio Martinelli*, Mariaemma Rodegher®, Maria A. Roccal,

Maria Pia Sormani®, Giancarlo Comi*, Massimo Filippi®
Scientific Ingtitute and University H San Raffadle, Milan, Italy

This study was performed to assess the value of conventional and magnetization transfer (MT) MRI-derived measuresin predicting the disease evolution of 73
patients with multiple sclerosis (MS). Brain MRI scans were obtained at baseline and after 12 months. Clinical MS evolution and neurological disability werere-
assessed in all patients after a median follow-up of 4.5 years. Thefinal multivariable model included average brain MT ratio percentage change after one year
(p=0.02, Odds Ratio -OR=0.86) and basdline T2 lesion volume (p=0.04, OR=1.04) asindependent predictors of long-term disability worsening.

11:30 275. Histological Correlates of Quantitative MT-MRI M easuresin Fresh Post-M ortem Multiple Sclerosis
Brain
Klaus Schmierer!, Danid J. Tozer!, Gerard R. Davies!, Gareth J. Barker?, Francesco Scaravillil, Paul S Tofts!,

David H. Miller*
Y nstitute of Neurology, UCL, London, England, UK

Quantitative magnetisation transfer (QMT) MRI was performed along with MTR, and quantitative T1 in fresh post-mortem (PM) brain of 7 patients with multiple
sclerosis (MS). Myelin content and axonal density in lesions and in normal-appearing white matter (NAWM) were quantified by assessing their transmittance (T)
using digital image analysis (DIA). gMT indices correlated with MTR, T1, and myelin content. Significant differences were detected for all MT indices between
demyelinated and remyelinated lesions. The combined use of gMT MRI of PM brain specimens and DIA of their histology deliversrobust data and may aid the
validation of gMT.

11:42 276. Quantitative M easur ement of Contrast Reagent Blood-Brain Barrier Per meability in Multiple
Sclerosis

William D. Rooney*, Thomas E. Yankedov!, Patricia K. Coyl€?, Frank W, Telang', Charles S Springer, Jr.!
'Brookhaven National Laboratory, Upton, New Y ork, USA; 2State University of New Y ork, Stony Brook, New Y ork, USA

Systematic lesion characterization could lead to important insghtsinto M S pathophysiology. MR bolus-tracking was used to obtain rate constants for plasma-
interstitial contrast agent transport (K"™*) and extracellular volume fraction (ve) for MSlesions. We used two models to extract lesion properties; (1) the standard
model, that assumes fast exchange of water between the intra- and extracellular compartments, and (2) a modified two-site exchange (2SX) modd, that allows
intercompartmental water exchange to depart the fast exchange limit.

11:54 277.  Temporal Texture Analysis of Normal Appearing White Matter in Multiple Sclerosis
Hongmei Zhu', Xingchang Weit, Yunyan Zhang®, Gregory S Mayer?, J Ross Mitchell*
YUniversity of Calgary, Calgary, Alberta, Canada

Detecting abnormalitiesin normal appearing white matter (NAWM) may help reveal the subtle pathological changesin multiple sclerosis (MS). We developed a
novel texture analysi s technique based on the polar S-transform (PST), alocalized Fourier transform providing local frequency information with multi-scale
analysis. We applied this algorithm to analyze regions of NAWM on serial T1-weighted Gadolinium-enhanced MRI, and detected early textural changes even
before lesion activity becomes evident in terms of focal contrast-enhancement.

12:06 278. Brain Morphologic Changes Suggest Persistent Brain Injury in Treated HIV-Ser opositive Patients
Dieter J. Meyerhoff*, Valerie Cardenas', Enmin Song®, Diana Truran®, Robert Blumenfeld*, Frank Ezekidl®, Colin

Sudholme', Johannes Rothlind*, Joselyn Lindgren, Michael W. Weiner*
'DVA Medical Center University of California San Francisco, San Francisco, California, USA

Standard MRI volumetric methods and deformation morphometry were used to measure brain volume changesin treated HIV-seropositive individuals compared
to controls. Postulated exacerbating effects of co-morbid chronic alcohol consumption were also assessed by comparing light and heavy drinkersin each group.
In 217 individuals, we detected ongoing brain tissue loss due to HIV infection, despite treatment, and these losses were greater in heavy alcohol users. Cognitive
deficits were related to many of these abnormal imaging measures. Preliminary longitudinal results suggest that HI'V mediated brain injury is an ongoing process
despite antiretroviral treatment.
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12:18 279. Anatomical and Neur ochemical Changesin Minimal Hepatic Encephalopathy and Their
Neur opsychological Correlates

Nathaniel Wyckoff*, Nader Binesh®, Mary Bugbee', Kenneth Yue!, Michad Green', Steven Han, M. Albert Thomas®
*David Geffen School of Medicineat UCLA, Los Angeles, California, USA

Patients with minimal hepatic encephal opathy (HE) and healthy controls were scanned by T 1-weighted MRI, and had spectra recorded from their occipital white
matter, frontal gray matter and basal gangliaregions. Both patients and healthy controls underwent various neuropsychological tests. Using normalized
representative gray levels of the globus pallidus, HE patients could be distinguished from healthy controls. HE patients had significantly elevated ratios of
combined glutamate and glutamine to creatine, aswell asreduced ratios of choline to creatine and myo-inositol to creatine, compared to healthy controls. MRI
abnormalities and neuropsychological deficits were correlated with various metabolic changesin HE patients.
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GOLD CORPORATE MEMBER LUNCHTIME SYMPOSIUM
G.E. Medical Systems
New Frontiersin MRI Technology

Hall F/G 12:30 - 13:30

HOT TOPICSIN CLINICAL PRACTICE

Room 718A 13:30 - 15:30 Chairs: Thomas M. Grist and Clifford R. Jack

Educational Objectives

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

»  Describe five points that can be used to improve imaging strategies in important areas of clinical practice;
* Assessthe applicability to clinical practice of three newer imaging techniques.

The final five minutes of each presentation will be reserved for questions.

Body Imaging

13:30  Multi-Coail Acceleration Technique: Protocols, Prospects, and Pitfalls
Robert R. Edelman

13:50 Musculoskeletal MRI at 3T
Garry E. Gold

14:10  Whole Body MRI: Technique, Clinical Applications, and Controver sies
Susanne C. Goehde

Neur oimaging
14:30  Clinical Applications of Diffusion Tensor Imaging
John D. Port

14:50  Fast Imaging: Neuroimaging Applications
Ronald Wolf

1510  Clinical Neuroimaging at 3T: How | Do It
Edmond A. Knopp

15:30  Adjournment

BASIC SCIENCE FOCUS SESSION (WITH POSTERYS)
Cancer: Perfusion and Permeability

Room 718B 13:30 - 15:30 Chairs: Truman R. Brown and June S. Taylor

Please see page 254 for details.

BASIC SCIENCE FOCUS SESSION (WITH POSTERS)
Neur odegener ation: From Mouseto Man

Room 701B 13:30 - 15:30 Chairs: Laurel O. Sillerud and Steve C.R. Williams
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Please see page 406 for details.

CLINICAL SCIENCE FOCUS SESSION
Assessing Breast Tissue with MR

Room 713 A/B 13:30 - 15:30 Chair: Robert E. Lenkinski

13:30 280. TheRoleof MRI in the Workup of Mammogr aphic Ar chitectural Distortion

Frederick Kelcz!, Pamela A. Propeck’, Elizabeth S. Burnside*
*University of Wisconsin, Madison, Wisconsin, USA

Mammographic evaluation of architectural distortion can be frustrating. A review of 57 patients sent for contrast-enhanced breast MRI after indeteminate
mammographic showed that 25% of patients had cancer. MRI correctly classified 13 of 14 cancersand 33 of 43 benign lesions. In 10 of 57 patients, followup
studies (6 - mammography; 4 - MRI) were recommended due to Sow Gd-DTPA uptake specific to the area of concern. One of these studiesresulted ina
diagnosis of cancer 18 months after MRI. We conclude that MRI can reliably aid in the workup of architectural distortion.

13:40 281. Exploring Symmetriesin Breast MRI Scans

Robert Alterson', Donald B. Plewes!
*University of Toronto, Toronto, Ontario, Canada

Currently, breast MR images are assessed in terms of the kinetics and location of uptake of Gd-DTPA. However, mammographic interpretation often uses
symmetry between left and right breasts to indicate the site of potential tumour masses but has not been used in breast MRI. In thiswork, we present such a
method for characterizing breast symmetry based on three objective measures of similarity including multiresol ution non-orthogonal wavelet representation,
three-dimensional intensity distributions and concurrence matrices. Studies based on 51 normal MRI scans of randomly selected patients showed that the
sengitivity of symmetry detection rate approached 94%.

13:50 282. MRI in Equivocal Breast Cytology: Does Quantitative Textural and M or phometric Analysis Have
Added Value?

David John Manton®, Peter Gibbs', Peter Kneeshaw*, Lindsay Wilson Turnbull*
Centrefor MR Investigations, Hull, East Y orkshire, UK

Quantitative textural (co-occurrence matrix) and morphometric (cross-sectional area and shape) analyses were carried out upon static T1-weighted contrast-
enhanced MRI images acquired in 38 cases of suspected breast cancer in which an equivocal cytology result had been obtained. It wasfound that the small
increase in diagnostic power provided by the textural and morphometric parameters, over and above that provided by pharmacokinetic analysis of dynamic T1-
weighted contrast-enhanced imaging carried out at the same time, was not statistically significant; suggesting that textural and morphometric analyses do not
provide added value.

14:00 283. High Spatial and Spectral Resolution MR Imaging of Small Breast L esions

Milica Medved®, Gillian Newstead®, Peter M. MacEneaney', Marta A. Zamora®, Gregory S Karczmar?
The University of Chicago, Chicago, Illinois, USA

We compare the fat-suppressed images obtained using high spatial and spectral (HiSS) resolution imaging with the clinical fat-saturated images. In HiSS-
generated images the fat suppression is not affected by the main field inhomogeneities, and is superior to that obtained by the standard clinical sequence. Hence
we obtain better lesion delineation and conspicuity. In addition, we find that HiSS images show alarger dynamic range and better contrast within thelesion. This
may lead to better lesion characterization, and improved specificity of breast MR.

14:10 284. Parametric Contrast Enhanced M RI of Ductal Carcinoma ln Situ of the Breast.

Edna Furman-Haran®, Dov Grobgeld®, Frederick KelcZ, Kevin Kirshenbaum®, Hadassa Degani®
The Weizmann Institute of Science, Rehovot, Isradl; 2University of Wisconsin Hospital, Madison, Wisconsin, USA; 3lllinois Masonic
Medical Center, Chicago, lllinois, USA

Model-based methods of dynamic contrast enhanced MRI were applied to characterize the various forms of ductal carcinomain situ (DCIS). Parametric images of
permesbility limited transcapillary transfer constant and extracellular volume fraction (EVF), aswell as combined color-coded images of these two parameters
were constructed. The analysis demonstrated a progressive increase in the (k™) and EVF values from low-grade to high-grade DCIS.
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14:20 285. Silicone Prosthesis Imaging Using an Inver sion Recovery Fast Spin Echo and Fast Dixon Technigue

Jingfei Ma®, Haesun Choi’, Roger Jason Safford®
The University of TexasM. D. Anderson Cancer Center, Houston, Texas, USA

Thisresearch presents a technique for silicon-specific imaging using a fast spin-echo based, fast 3-point Dixon acquisition for separation of silicone and water with
inversion recovery fat suppression. A breast and silicone prosthesiswereimaged in avolunteer. Excellent fat suppression and separation between silicone and
water were demonstrated across the field of view using acquisition parameters comparable to existing clinical techniques. We conclude that thistechniqueis
capable of overcoming several intrinsic limitations of the previoudy-published techniques and can be used for robust and more efficient silicone-specific imaging.

14:30 286. Characterization of Breast Tumor s using the FIESTA Technique and Contr ast-Enhanced M RI

Catherine S Klifa®, Savannah C. Partridge', Jessica E. Gibbs', Niles Bruce!, Evelyn C. Proctor’, Nola M. Hylton*
YUniversity of California, San Francisco, California, USA

In this study we explored the usefulness of the Fast Imaging Employing Steady-State Acquisition (FIESTA) pulse sequence for characterization of breast tumors.
Contrast in the FIESTA sequenceisrelated to T2/T1 ratio and FIESTA can be acquired in a 3D format, allowing T2 information to be spatially matched to T1-
weighted contrast enhanced MR images (CE-MRI). We performed a preliminary investigation using the combined information from FIESTA and CE-MRI to
characterize breast tumors (invasive ductal and lobular carcinomas, DCIS) in a group of 10 patients.

14:40  287. Detection of Minimal Nodal Disease in Patients with Breast Cancer
Mukesh G. Harisinghani®, Elizabeth Rafferty*, Peter F. Hahn', Daniel Kopans', Kevin Hughes', Mansi Saksena,
Ralph Weissleder®
"Massachusetts General Hospital, Boston, Massachusetts, USA

Ultrasmall superparamagnetic iron oxide (USPIO) isarelatively new RES targeted MR contrast agent that has been shown to have lymph node uptake. The
purpose of this study was to evaluate and correlate USPIO induced signal intensity changes in excised lymph nodes with histopathol ogy for staging patients with
breast cancer.

14:50 288. Characterization of Sodium-23 Concentration and T, Relaxation Behavior in Normal Breast Tissue

Wiliam H. Perman®, Cecil E. Hayes?
Saint Louis University, St. Louis, MO, USA; 2University of Washington, Seattle, WA, USA

We hypothesize that multiple-echo three-dimensional 23Na magnetic resonance mammography (Na-3DMRM) of both breasts and axillawill allow early, non-
invasive, detection of malignant breast lesions while they are small ( <10 mm) and more reponsive to excision and therapy, and may provide an accurate means
for tumor grade determination. Before using Na-3DMRM to differentiate benign from malignant tumors we must first characterize the concentration and T2
relaxation behavior of 23Nain normal breast tissue. SOLUTION: We present our preliminary results characterizing the concentration and T2 relaxation behavior
of 23Nain normal breast tissue.

15:00 289. Mapping of Unsaturated Lipid in Human Breast Cancer using Sel-MQC

Qiuhong He', Pavel Shkarin?, Carol H. Lee-French?
"Memorial Sloan-Kettering Cancer Center, New Y ork, New Y ork, USA; %Y ale University School of Medicine, New Haven, Connecticut,
USA

Spatial distribution of unsaturated lipid was mapped non-invasively in human breast tissue using Sel-MQC, which was devel oped for in vivo detection of tumor
lactate. Different from the triglyceride distributions, the MR visible unsaturated lipids appear to concentrate in areas of high ductal glandsin healthy human
breast, which may explain the elevated level of unsaturated lipid observed in a human breast carcinoma. The pattern of unsaturated lipid distribution is sensitive
to breast tissue changes, which merits afurther investigation using unsaturated lipid as a tumor marker or an index of abnormal tissue fatty acid metabolismin
physiological conditions.

15:10 290. Matching 3D MR Breast Imagesusing a L ocalized Radial Basis Function

Michagl Andrew Wirth!, Dennis Nikitenko®, Jennifer Lyon®
*University of Guelph, Guelph, Ontario, Canada

Theinterpretation of Magnetic Resonance (MR) images of the breast involves detecting changes between corresponding images. Since the breast isanintrinsically
nonrigid structure, changesin breast positioning, patient movement and associated thoracic motion may contribute to spatial differences between analogous
structuresin corresponding images. T hese differences, which may inhibit comparative analysis, are significantly reduced through the process of registration. This
paper presents an approach to matching Magnetic Resonance images of the breast using a point-based registration methodol ogy incorporating nonrigid
deformationsin the form of alocalized 3D radial basisfunction.
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15:20 291. Incremental Value of ADC asan Indicator of Treatment Response in Patients Under going
Neoadjuvant Chemother apy for L ocally Advanced Breast Cancer

Jessica E. Gibbs, Savannah C. Partridge', Nola M. Hylton"
YUniversity of California San Francisco, San Francisco, California, USA

Twenty-eight women undergoing neoadjuvant chemotherapy for locally advanced breast cancer were imaged using diffusion weighted MRI to assess treatment
response. The apparent diffusion coefficient (ADC) of tumor was measured before chemotherapy and after one cycle, and the value of ADC for predicting
treatment response was compared to volumetric and vascular parameters measured by contrast-enhanced MRI. Early changein ADC significantly contributed to
the prediction of residual disease size at pathology, but was not significantly predictive of other treatment response measures (nodal status, volume change).

Artifact Reduction in Rapid I maging

Room 718A 16:00 - 18:00 Chairs; Walter F. Block and E. Mark Haacke

16:00 292. Young Investigator Awards Finalist: Dixon Techniquesin Spiral Trajectories with Off-Resonance
Correction: A New Approach for Fat Signal Suppression without Spatial - Spectral RF Pulses

Hisamoto Moriguchi®, Jonathan S Lewin®, Jeffrey L. Duerk*
"University Hospitals of Cleveland / Case Western Reserve University, Cleveland, Ohio, USA

One of the main disadvantages of spiral imaging is blurring artifacts due to off-resonance effects. Spatial-spectral (SPSP) pulses are commonly used to suppress fat
signalsto avoid their blurring artifacts. However, SPSP pulses are usually long relative to spiral readouts and thus increase acquisition time. Furthermore, these
pulses may produce non-uniform fat signal suppression or unwanted water signal suppression in the presence of BO inhomogeneity. Dixon techniques have been
developed as methods of unequivocal water-fat signal decomposition in rectilinear sampling schemes. In this study, Dixon techniques are extended to spiral data
acquisition for unambiguous water-fat decomposition with off-resonance blurring correction.

16:20 293. Young Investigator Awards Finalist: Flow Effectsin Balanced Steady State Free Precession | maging

Michadl Markl®, Marcus Alley*, Chris Elkins', Norbert Pelct
Stanford University, Stanford, California, USA

An analysis of the effect of flow on 2D fully balanced Steady State Free Precession (SSFP) imaging is presented. Transient and steady-state SSFP signal intensities
in presence of steady and pulsatile flow were simulated using a matrix formalism based on the Bloch equations. For accurate modeling of SSFPit iscrucial to
include properties such asimperfect dice profiles and, more importantly, ‘ out-of-dice’ signal contributions. Simulations and experiments show that there can be
considerable flow related changesin SSFP signal intensity resulting from frequency-dependent contributions from flowing spins that have already |eft the dice but
ill influence the SSFP signal.

16:40 294. Eddy Current Optimized Phase Encoding Schemes to Reduce Artifactsin Balanced SSFP | maging

Klaus Scheffler?, Jiirgen Hennig?
*University of Basdl, Basdl, Switzerland; *University Hospital Freiburg, Freiburg, Germany

Balanced SSFP is very sensitive to spin dephasing induced be different mechanismswithin the completely balanced gradient scheme. A source of imperfectionsare
eddy currentsthat change from excitation to excitation produced by the changing phase encode (PE) gradients. Rapid and large changes of the encoded k-space
position as seen in conventional 3D PE trajectories generate signal instabilities and fluctuations that lead to image artifacts. Optimized PE trajectories are
proposed with minimal changes of k-space position from excitation to excitation.

16:52 295. In/Out Elliptic Centric View Ordering and M odulated Phase-Cycling for Reduced M otion Artifact
in Phase-Cycled SSFP

Heidi A. Ward", Jason A. Polzin®, Matthew A. Bernstein®, Bernice E. Hoppel*
'GE Medical Systems, ASL-Central, Waukesha, Wisconsin, USA; 2Mayo Clinic, Rochester, Minnesota, USA

Phase-cycling techniques reduce susceptibility-related banding artifactsin steady-state free precession imaging (SSFP). However, the required sequential
acquisition of multiple volumetric datasets increases the sensitivity of these techniquesto patient motion. For a two phase-cycle case, acquiring the first volume
with reversed dliptic centric (REC) view ordering and the second volume with dliptic centric (EC) view ordering localizes the center of k-gpace for both volumes
within a short period of time, reducing the probability of misregistration. Furthermore, modulated phase-cycling between acquisition of the volumes helps
maintain the steady-state for the EC dataset.
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17:04 296. Thelmpact of View Order on Steady-State M agnetization in Radial Sampling

Anja C.S Brau', G. Allan Johnson®
'Duke University, Durham, North Carolina, USA

The steady-state magnetization in radial sampling sequences was investigated using Bloch equation simulations and verified with phantom experiments. Image
artifacts arising from inadvertent transverse coherences appeared as concentric circles about the geometric center of theimage in a Bessal-like pattern, unlike
parallel banding artifacts observed in FLASH imaging. The conspicuity and position of these radial artifacts was found to be highly dependent on view order.
Theoretical understanding of the mechanisms underlying radial sampling artifactsis essential to pulse sequence design in order to acquire artifact-free images with
desired contrast.

17:16 297. Centering the Projection Reconstruction Trajectory

Dana C. Peters', J. Andrew Derbyshire, Elliot R. McVeigh'
"National Institutes of Health, Bethesda, Maryland, USA

Thisinvestigation demonstrates that an important source of projection reconstruction (PR) trajectory errorsis gradient delay which causesradial trajectoriesto
missthe center of k-spacein an angularly dependent manner, providing effective echo timesthat vary with projection angle. Using only a one-time measurement
of the gradient delay times, the timing errors were removed by addition of compensatory gradient areas to the prephasers of thelogical x and y readout gradients.
Echo time variability was reduced for all image orientations, and PR image quality was improved. This correction eliminates a serious source of artifact from the
PR trgjectory.

17:28  298. Correction of Trajectory Errorsin Radial Acquisitions
Oliver Wieben®, Ethan Brodsky?, Charles A. Mistretta?, Walter F. Block?
*University of Wisconsin-Madison (now with Universitét Freiburg, Freiburg, Germany), Madison, Wisconsin, USA; 2University of
Wisconsin-Madison, Madison, Wisconsin, USA

Eddy currents and gradient anisotropies lead to derivations of the actual from the nominal k-space trajectory. This can cause significant artifactsin 2D and 3D
radial acquisitionsif their effects are not corrected for. Here we present a method to estimate the errors from very few echoes and correct for them during the
acquisition in order to traverse on the nominal trajectory. The technique is demonstrated in phantoms and humanswith a 3D radial acquisition but can also be
used for 2D acquisitions.

17:40 299. Unattended | mage-based Ghost Correction for EPI

Michael H. Buonocore
'UC DavisMedical Center, Sacramento, California, USA

Image-based ghost correction can provide significant reduction of N/2 ghostsin EPI images, however, some published techniques require that the user draw a
region of interest around the object in the uncorrected image, so that the eligible pixels, defined as those pixelsinside the object that have their ghost location
outside the object, can be identified. An algorithm for unattended identification of eigible pixels has been devel oped based on unique phase properties of images
reconstructed using only left-to-right or right-to-left k-gpace lines. The algorithm provides higher quality ghost correction than previoudy obtained with the ROI -
based method.

MR PHYSICSAND TECHNIQUESFOR CLINICIANS

Room 718B 16:00 - 18:00 Chairs: Frank R. Korosec and Joseph C. McGowan

Educational Objectives

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

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

*  Explain imaging pulse sequences based upon spin and gradient echoes, incuding fast spin echo and echo planar
techniques;

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

» Describe the principles and capabilities of various advanced MR techniques including diffusion, cardiac and functional
MRI and spectroscopy.
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16:00  Spin Echolmaging
James G. Pipe

16:40  Gradient Echolmaging
John P. Mugler 111

17:20  Fast Spin Echolmaging
Frank R. Korosec

Experimental Stroke and Other Cerebral Disease M odels

Room 701A 16:00 - 18:00 Chairs: Risto A. Kauppinen and Mark F. Lythgoe

16:00  300. Neurosphere Therapy of Stroke Using MR Tracking of Magnetically Labeled Cellsin Rat
Quan Jiang®, Zheng Gang Zhang®, Li Zhang', Rui Lan Zhang', Guang Lian Ding", Polly Arniego®, Jia Ni HU?, Qing
Jiang Li*, James R. Ewing", Robert A. Knight*, Michael Chopp*
"Henry Ford Health System, Detroit, Michigan, USA; ?Wayne State University, Detroit, Michigan, USA

Weintracisternally transplanted adult SVZ cellslabeled by ferromagnetic particlesinto adult stroked rats 48 hours after stroke. Migration of transplanted cells
was tracked usng MRI. We found that transplanted cells selectively migrated towards to the ischemic parenchyma at a mean speed of 65 + 14.6 mmvhr in living
rats. Migration and integration of transplanted cellsin the host brain were also detected using histochemical staining. Our data suggest that intracisternal
transplantation of adult SVZ cells may provide an avenue for cell therapy of stroke and that MRI can be used to track migration of grafted cellsin living animals.

16:12  301. Delayed Treatment with the Defibrinogenating Agent, Acutobin, Salvages Brain Tissuein a Rat
MCAO Model
Jingna Wei*, Qingchuang Wang?, Guangfen Liu?, Michad J. Quast®
'UTMB, Galveston, Texas, USA; *Fujian Medical University, Fuzhou, Fujian, People's Republic of China

The effect of Acutobin, apurified protein fraction of venom from Deinakistrodon acutus, on arat right middle cerebral artery intraluminal hollow filament
insertion model (MCAO/R) was evaluated. The proton MRI results showed that internal carotid artery infusion of Acutobin (10U/kg, 2 h after MCAO/R) reduced
T2WI measured lesion by 31% and the residual CBF in the pre-ischemic area recovered to basdline as compared to saline controls at 24 h after MCAQ/R. The
results suggest that Acutobin improved cerebral microcirculation which may offer a safe and effective therapy following an ischemic insult.

16:24 302.  Quantification of Blood Brain Barrier Permeability in Acute Stroke Using T, L ook-L ocker M ethods
Vijaya Nagesh', Robert A. Knight', Tavarekere Nagaraja’, James R. Ewing’, Polly Arniego®, Joseph D.
Fenstermacher®
"Henry Ford Health Sciences Center, Detroit, Michigan, USA

Opening of the blood brain barrier (BBB) isknown to result in a host of neuropathologic conditions. Often BBB disruption results from deterioration of brain
microvascular function and structure. Knowledge of the degree and severity of BBB injury may be useful to exclude the possibility of hemorrhagic transformation
after thrombolytic therapy in human stroke. The aim of this study was to develop MR techniques that can uniquely identify damaged BBB regions and
quantitatively evaluate these areas.

16:36 303.  Quantitative Assessment of Temporal Changesin the " Perfusion/Diffusion Mismatch” Following
Focal Cerebral Ischemiain the Rat Brain
Xiangjun Meng', Qiang Shen®, Fuhai Li*, Marc Fisher', Christopher H. Sotak?, Timothy Q. Duong®
"University of Massachusetts Medical School, Worcester, Massachusetts, USA; *Worcester Polytechnic Ingtitute, Worcester,
Massachusetts, USA

The goals of this study wereto: i) establish the absolute and percent ADC and CBF thresholds for quantifying the ischemic lesion volume in association with focal
cerebral ischemiain therat brain during the acute phase; and ii) employ these thresholds to assess the perfus on/diffusion mismatch in theischemic lesion volume
asafunction of time. These resultswere validated by using histology.
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16:48 304. Effectsof 2-deoxy-D-glucose and 3-O-methyl-glucose on Focal Cerebral |schemiain Hyperglycemic
Rats

Jingna Wei*, David M. Cohen?, Michad J. Quast!
'UTMB, Galveston, Texas, USA; *Baylor College of Medicine, Houston, Texas, USA

The effect of 3-O-methylglucose (30MG) and 2-deoxy-D-glucose (2DG) on neurological outcome was evaluated on a hyperglycemic rat middle cerebral artery
occlusion/reperfuson (MCAO/R) model using proton MRI/MRS. T he results showed that daily injection of 2DG (300mg/kg, ip) combined with single dosage of
30MG (500mg/kg, iv) 10 min prior to MCAO significantly reduced DWI measured lesion by 48% and lactate/NAA ratio by 56% at 4 h after MCAO/R. The
resultsindicated that the competitive 3SOMG and 2DG inhibition of glucose uptake (glucose transporter) and initial metabolism (hexokinase) has a beneficial
effect in reduing brain damage in hyperglycemic rats exposed to MCAO/R.

17:00 305. Interleukin-1 Receptor 1 Deletion Confers Protection from Ischemic Brain Damage
Jelena Lazovic-Stojkovic', Anirban Basu', Raymond P. Rothstein', J Kyle Krady", Steven W. Levison®, Michael B.
Smitht
*Penn State College of Medicine, Hershey, Pennsylvania, USA

MR imaging was utilized to study the changesin T2 values between 24 h and two months following hypoxia-ischemia (HI) in wild type and IL-1 receptor 1 null
mice. Initially elevated T2 valuesat 24 h post HI comprised a significantly smaller volumein the IL-1 receptor null mice and returned to near normal values after
2 months, whiletheinitially elevated T2 valuesin the wild type mice remained elevated. Inducible Nitric Oxide Synthase (iINOS) mRNA induction was severely
curtailed inthe IL-1R1 null mice at 24 hand 72 h post HI.

17:12 306. Influence of Thromboemboalic L oad on the Outcome of rt-PA Treated Experimental Stroke

Frank NieRen', Thomas Hilger®, Mathias Hoehn', Konstantin-Alexander Hossmann*
*Max-Planck-Institute for Neurological Reasearch, Cologne, Germany

Ischemic stroke, the most frequent disabling disease in the western world, ismainly caused by cerebral thromboembolism. The amount of clot leading to vessel
occlusion, the embolic load, varies and is difficult to assess clinically. Heterogeneous treatment results with recombinant tissue plasminogen activator (rt-PA)
might be explained by different embolic loads. Main criterion of successful rt-PA treatment prediction istime from onset of symptoms, but asreperfusionis
variable, embolic load must also be considered. We investigated the influence of thromboembolic load on outcome of rt-PA treatment in experimental stroke.

17:24 307. Monitoring of Monocyte Infiltration into the Brain during Experimental Allergic Encephalomyelitis

by M agnetic Resonance Imaging

Erwin Blezer', Sarah Floris?, Ed Dépp?, Susanne van der Pol?, Christine Dijkstra?, Klaas Nicolay®, Helga de Vries®
"Medical Center Utrecht, Utrecht, Netherlands, 2VU Medical Center, Amsterdam, Netherlands; *Eindhoven University of Technology,
Eindhoven, Netherlands

MRI was used to measure the time dependence of BBB |eakage and cerebral monocyte infiltration in arat model of acute experimental autoimmune
encephalomyelitis (EAE) in which transient neurological deficits develop from 11 to 17 days after immunization. Animals showed maximal BBB-leakage,
explored with quantitative GADTPA enhanced T1W-imaging, 11 days after immunization. Monocyte infiltration was maximal, explored with quantitative USPIO
enhanced T2-imaging and immunohistochemistry, 14 days after immunization (peak of the disease). We conclude that these techniques are sensitive to different
aspects of disease processes occurring in EAE and they may be valuable tools to evaluate neuropathological statusin MS

17:36 308. Reactivation of Immune Response by Peripheral |nfection Causes I ncreased CBV
Kerry Anne Broom', Daniel Anthony?, Andrew Blamire!, Sara Waters?, V Hugh Perry?, Peter Styles', Nicola Sbson®
*University of Oxford, Oxford, UK; *University of Southampton, Southampton, UK

MRI isan established clinical tool in the diagnosis of Multiple Sclerosis (MS). Peripheral infections have been implicated in relapses of M S, but little
experimental data existsto support this. Using the Delayed Type Hypersensitivity (DTH) model to mimic aspects of MS pathology, we show that peripheral
challenge with E coli endotoxin lipopolysaccharide (L PS) causes reactivation of a previoudy quiescent cerebral lesion. Reactivation is observed initially asarapid
increasein cerebral blood volume, which isfollowed later by re-opening of the blood brain barrier (BBB). These findings may have considerable implications for
the treatment of MS.

17:48 309. Decreased Cerebral Perfusion Correlates with Increased BOL D Hyperoxia Responsein a
Transgenic Mouse M odel of Sickle Cell Disease.

Richard P. Kennan', Sandra M. Suzuka®, Ronald Nagd*, Mary E. Fabry*
*Albert Eingtein College of Medicine, Bronx, New Y ork, USA

Neurological complications such as stroke are well known consequences of sickle cell disease (SCD). Using BOLD MRI, we have previousy demonstrated that
transgenic mice expressing high levels of human alpha and betaS-globin have higher levels of deoxy Hb in liver, and kidney, (areas showing pathology) compared
to control mice. As an extension of thiswork we use magnetic resonance imaging to non-invasively evaluate cerebrovascular function in transgenic mouse models
of human SCD. The study shows that transgenic mouse models with SCD demonstrate reduced cerebral perfusion and enhanced BOLD hyperoxia response which
may indicate stroke risk.
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Vascular Interventions

Room 701B 16:00 - 18:00 Chairs: Albert C. Lardo and Mark E.
Ladd

16:00 310. Next Generation Interface for Interventional M RI

Daniel Robert Elgort®, Matthew Mendez', Frank S. Wacker®, Jonathan S. Lewin', Jeffrey L. Duerk®
"University Hospitals of Cleveland and Case Western Reserve University, Cleveland, Ohio, USA

Interventionalists can perform procedures efficiently and safely if provided clear real-time access to relevant image information. Hence, adjustment of imaging
parameters must be made easier during M R-based procedures. We describe an improved IMRI interface where the catheter’ s position, orientation, and insertion
speed are continually monitored using a real-time tracking system. Two graphical displays use thisinformation: real-time images automatically follow the
position/orientation of the catheter, and a 3D reference map shows the catheter’ s current position. Further, interventionalists adjust imaging parameters during the
procedure smply by controlling the speed of the catheter; no interaction with a keyboard or mouseisrequired.

16:12 311. An Active MRI Intramyocardial Injection Catheter

Parag V. Karmarkar?, Ergin Atalar®, Lawrence Hofmann®, Dara L. Kraitchman®
*Johns Hopkins University, Baltimore, Maryland, USA

We have developed an intramyocardial injection catheter that can be actively tracked under MRI to deliver therapeuticsinto the myocardium. Components of the
catheter are arranged to form a modified loopless antenna. The catheter was tested in a canine model using real-time MR guidance. The entirelength of the
catheter could be seen asit wastracked into the left ventricle. The catheter was positioned against the myocardium in the area of interest, needle advanced in the
myocardium and MR contrast solution injected. Intramyocardial injection was confirmed by imaging the dice before and after injection and by post-mortem
histological staining.

16:24 312. In-Vivo Results of Catheter Visualization and Slice Tracking with an Optically Switchable Resonant
Marker
Seffen Weissh, Titus Kuehne?, Gabride Krombach®, Florian Brinkert*, Tobias Schaeffter!, Arno Buecker®, Rolf
Guenther®

*Philips Research, Hamburg, Germany; 2German Heart Institute, Berlin, Germany; *University of Technology, Aachen, Germany;
“University Hospital, Hamburg, Germany

In-vivo results of safe catheter visualization and dice tracking during an image-guided intervention in a pig are presented using an optically switchable resonant
marker on a 5SF-multipurpose catheter. In-plane flashing of the marker by optical switching at low frequency during real-time radial balanced FFE imaging
resulted in excellent visualization of the in-plane position and the vasculature. On-demand dice tracking was performed by acquisition of tracking projections
during high-frequency optical switching of the marker. Both, in-plane flashing and dice tracking proved to provide valuable support during transfemoral
catheterization of the heart and the carotid arteries.

16:36 313. Visualization of CO, Filled Balloon Cathetersin a Flow Phantom and in Patients using SSFP

Imaging
Marc E. Miquel®, Benjamin J. Corcoran', Sanjeet R Hegde', Sephen F. Keevil?, Derek L G Hill!, Reza S Razavi®
!King's College London, London, England, UK

Passive catheter tracking involves direct interaction between the device and its surroundings creating a signal loss or enhancement on the image. In this abstract we
used standard balloon catheters filled with CO2 and imaged them using Steady State Free Precession (SSFP). Using thistechnique it was possible to visualize and
track the catheters both in aflow phantom and in patients. Frame rates greater than 7 frames/s were achieved giving enough temporal resolution for interventions
in patients.

16:48  314. Active MR-Tracking Catheters Employing a L arge Number of Independent Tracking Cails
Charles L. Dumoulin®, I John Khan?, Robert D. Darrow!, Charles J. Rossi*, Kamal Vij?, Carl O. Buyer?, Tom
Serocuk®, Mark Inderbitzen®

'General Electric Global Research Center, Niskayuna, New Y ork, USA; *Cordis Corporation, Warren, New Jersey, USA; Cordis
Corporation, Miami Lakes, Florida, USA

An active device tracking system for tracking up to 32 coilswas developed. Catheter devices having alarge number of independent tracking coils were also
constructed; each coil having a direct connection to one of the system’ s 32 receivers. The tracking method employs a non-selective RF pulse that excitesall spins
within the imaging volume of the magnet. MR signals from each coil are detected in the presence of magnetic field gradients and processed to determine the
three-dimensional coordinates of each cail. The three-dimensional structure of the device is presented as a graphic overlay on a previoudy acquired MR image.
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17:00 315. Improving the Reliability of Catheter Tracking by using a Real-Time M aximum Entropy M ethod

Michael Zenge', Steffen Weiss', Ralph Sinkus', Tobias Schaeffter*
*Philips Research, Hamburg, Germany

Fast reliable localisation of interventional devices and automatic scan plane positioning are key elements required for the success of MR-guided interventions.
Lately, a patient-safe marker for real-time tracking was presented. With thistechnique, the quality of in-vivo tracking signalsis not sufficient in some casesto
unambiguoudy detect the catheter position. Here, a Maximum Entropy Method, MEM, is presented to improve the detectability of the catheter. Its performanceis
compared with signal restoration by Wiener filtering. In-vitro and in-vivo measurements were performed to proof the superior artefact elimination by MEM.
Although the ME-algorithm isiterative, real-time processing isfeasible.

1712  316. Clinical MR Guided Cardiac Catheterization
Reza Razavi', Derek L. Hill%, Joop J. van Vaals?, Marc Miquel®, Vivek Muthurangu®, Sephen F. Keevil®, Edward J.

Baker!
King's College London, London, UK; Philips Medical Systems, Best, Netherlands

We describe clinical experience of XMR guided cardiac catheterisation of 13 patients. We were able to guide cathetersto all the chambers of the heart and great
vessels from either venous or arterial access. There was a substantial reduction in x-ray dose compared to traditional procedures. The availability of anatomical
and functional information from MR was found of great benefit.

17:24 317. Real-Time M agnetic Resonance | maging-Guided Coronary Catheterization in Swine

Reed A. Omary?, Jordin D. Green', Brian Schirf*, Yongzhong Li*, James Carr?, J. Paul Finn®, Debiao Li*
"Northwestern University, Chicago, Illinois, USA

In 11 swine, we performed real-time MRI-guided Ieft coronary artery catheterization from a percutaneous femoral artery approach. A 0.30-inch diameter active
guidewire was coaxially inserted within 6 or 7-French Judkins|eft coronary catheters. The catheter wasfilled with 4% contrast agent and tracked using an
inversion-recovery-prepared spoiled gradient echo sequence at 7 frames/s. The guidewire was tracked using steady-state precession imaging at 9 frames/s.
Selective MR coronary angiography with injections of dilute contrast agent was used to verify catheter positioning. Left coronary artery catheterization under MRI
guidance was successful in 11/11 pigs (100%).

17:36 318. Intravascular MR Imaging/RF Heating-Enhanced Vascular Gene Transduction: An In Vivo
Feasibility Study
Xiangying Du*, Bensheng Qiu*, Xiaoming Yang*
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

To validate the feasibility of using an MR-imaging/radiofrequency (RF)-heating system for enhancement of vascular gene transduction in vivo, green fluorescent
protein (GFP) genég/lentiviruswas transferred into the bilateral femoral artery walls of 7 pigs via a catheter-based delivery. During and after infusion of
GFP/lentivirus, the targeted right femoral arteries were heated from 370C to 410C using the M R-imaging/RF-heating system. Quantitative Western Blot analysis
of harvested vessels showed that GFP expression was significantly higher in the heated group than in the non-heated group. The MR-imaging/RF-heating system is
apotential tool for local thermal enhancement of vascular gene transduction.

17:48 319. MR Guidance of Treatment of Liver Tumorswith Holmium-L oaded M icr ospher es

Jan Henry Seppenwoolde', Frank Nijsen®, Lambertus W, Bartels', Sander Zidhuis', Chris J. G. Bakker!
"University Medical Center, Utrecht, Netherlands

Inthisstudy, MRI isutilized asa novel modality for guiding internal radiation therapy: treatment of liver tumorswith holmium-loaded microspheres. To
demonstrate the value of MR, microspheres were administered to ex vivo rabbit livers, tumor-bearing living rabbits and aliving pig. The pig was catheterized
under X-ray, and successive doses of microspheres were administered during dynamic MR imaging. All experiments showed the ability of MR to depict and
monitor the microsphere-biodistribution during delivery under in vivo conditions, indicating a future role of MRI ininternal radiation therapy.

Body MR Angiography Techniques

Room 714 A/B 16:00 - 18:00 Chairs: J. Paul Finn and Thomas M. Grist

16:00 320. Non-Contrast Enhanced Dual Half Echo VIPR Angiogr aphy with Fat and Water Separation

Aiming Lu®, Thomas M. Grist*, Frank J. Thorton®, Walter F. Block*
1Univers'ty of Wisconsin-Madison, Madison, Wisconsin, USA

A 3D multi-half-echo fully refocused steady state free precession (SSFP) technique is presented that can create isotropic, sub-millimeter resolution non-contrast
enhanced vessel images in a two-minute scan with fat and water separation. Differencesin the blood oxygenation result in a strong contrast between arterial and
venous signal without an intravenousinjection. Theinherently bright lipid signal in SSFPisavoided by maintaining a TR under 3 mswhich in turn allows Linear
Combination SSFP (LC SSFP) to generate separate fat and water volumes.
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16:12 321. Frequency-Shift Based Detection of Contrast Agents using SSFP: Potential for M RA

Jessica Dubois', Franck Lethimonnier®, Francoise Vaufrey!, Philippe Robert?, Denis Le Bihan'
'Service Hospitalier Frédéric Joliot, CEA, Orsay, France; 2Guerbet Research, Aulnay-sous-Bois, France

We evaluated a novel approach for imaging blood vesselsfilled with BMS contrast agent. The method was based on the detection, with a balanced SSFP
sequence, of intravascular protons frequency shift induced by the agent. After optimization of acquisition parameters, validation wasfirst performed in vitro with
DOTA-Dysprosium. In anesthetized rabbits, a 100% signal change, linked to a shift of about 60Hz, was detected at 1.5T in the neck arteries and veinsfollowing a
bolus injection. The detection times were coherent with the vascular circulation. This method already presents several advantages, such asthe possibility of
repeated or sustained injections.

16:24 322. Using Multiple Half-Echos to | mpr ove Sampling Efficiency and Fat Supression in Time-Resolved
MRA

Ethan K. Brodsky!, Aiming Lu®, Frank J. Thorton', Thomas M. Grist*, Walter F. Block®
*University of Wisconsin, Madison, Wisconsin, USA

We present a T 1-weighted application of Vastly undersampled | sotropic PRojection imaging with Multiple Echoes (VIPR-ME) that doubles sampling efficiency
and suppressesfat signal. Sampling during the previoudy idle time of gradient ramps, dephaser, and rephaser allows nearly double the sampled projections per
unit time. Thissignificantly increases SNR and CNR in VIPR contrast-enhanced angiography by decreasing the undersampling artifact aswell asthe stochastic
noisesignal. Fat suppression decreases the impact of subcutaneous and retroperitoneal fat. Theimproved performance shows fine vessd detail without the thinly
targeted M1Ps previoudy necessary.

16:36 323. Rapid Functional CE-M RA in Deter mining Dir ection of Contrast Flow: Initial Feasibility and
Clinical Applications

Jeffrey P. Goldman®, Robert Lookstein', Michagl Marin®
"Mount Sinai Medical Center, New Y ork, USA

Utilizing ultra-fast gradient systems with parallel imaging acquisition, rapid 3D CE MRA can now be performed with a frame rate up to 3 frames per second.
Images of the reconstructed MIPS can be viewed in a cineloop. Thistechnique provides physiologic information about vessdl flow dynamics much akin to
conventional x-ray angiography and opensthe door for many clinical applications which cannot be answered by static imaging and which have traditionally been
|eft to conventional x-ray angiography. We call this technique Rapid Cine Contrast Angiography do to its similarity to traditional x-ray angiography its historic
predecessor.

16:48 324. One-Second Temporal Resolution 4D MR DSA with 3D TRICKS, Elliptical Centric View Ordering,
and Parallel Imaging
Masashi Ookawa?, Nobuyasu Ichinose?, Mitsue Miyazaki, 1sao Miyazaki®, Satoshi Sugiura®
Toshiba Medical Systems Engineering Co., Ltd., Otawara, Tochigi, Japan; 2Toshiba Medical Systems R&D Center, Otawara, Tochigi,
Japan; *Kyorin University, Mitaka, Tokyo, Japan

A technique combining 3D TRICKS, elliptical centric view ordering and parallel imaging was developed and applied to contrast enhanced MR angiography. Four
volunteer studies were performed ona 1.5 T superconductive imager (EXCELART, Toshiba, Japan) equipped with a 16 element 8ch QD Torso SPEEDER cail.
Speeding up factor of both TRICKS and parallel imaging were 3 and 3, respectively. Asaresult, 9 timesincreased temporal resolution was achieved. With this
technique, temporal resolution of one second is achieved while keeping the spatial resolution of regular 3D MR DSA, which provides clear observation of
dynamics for contrast media passage.

17:00 325. Time Resolved 3D Body M RA with 4X Parallel Imaging
Saravanan Kokila Krishnamoorthy?, Wei Li?, Vu M. Mai?, Belinda Li?, Priti Madhav®, Robert R. Edelman®, Qun

Chen?
"Northwestern University Feinberg School of Medicine, Chicago, lllinois, USA; Evanston Northwestern Healthcare, Evanston, lllinois,
USA; ®Northwestern University, Evanston, Illinois, USA

Conventional 3D contrast-enhanced MR angiography (3D CE-MRA) suffers from long breath-hold time and the potential contamination of venous enhancement.
In the current work, we propose to use a parallel imaging technique (ASSET) with four times acceleration in imaging speed to achieve time-resolved 3D CE-
MRA with a 2-second temporal resolution. In the six healthy volunteers studied, ASSET technique generated artifact-free images with high SNR and CNR and
digtinct arterial enhancement. Such an approach eliminates the need for contrast timing, breath holding, and solved problems associated with venous enhancement
often found in conventional 3D CE-MRA.
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17:12 326. CE-MRA for Endoleak Char acterization after Endovascular Abdominal Aortic Aneurysm Repair:
A Comparison with CTA

Lambertus W, Bartels', Maarten J. Van der Laan', Jan D. Blankensteijn®, Chris J.G. Bakker®
"University Medical Center, Utrecht, Netherlands

In this study we evaluated the value of CE-MRI techniques for the detection and characterization of endoleaks in patients who underwent endovascular treatment
for an abdominal aortic aneurysm. The results were compared to those obtained using standard spiral CTA techniques. Using MRI techniques we were able to
detect significantly more endoleaks then with CTA. Furthermore, dynamic MRA series showed additional value for depicting the source of inflow of an endoleak,
which can enhance the planning of reinterventions. In addition, MRI allows the discrimination between endoleak and artifacts caused by metal in the prostheses
and calcifications, which isimpossiblewith CTA.

17:24  327. High-resolution M R-Angiography of the Renal Arteriesusing Integrated Parallel Acquisition
Techniques (iPAT) with an Auto-SMASH-Algorithm
Sefan O. Schoenberg', Johannes Rieger?, Berthold Kiefer?, Mathias Nittka?, Tobias Wagger shauser®, Maximilian F.
Reiser!
'L udwig-Maximilians-University, Munich, Bavaria, Germany; *Siemens Medical Solutions, Erlangen, Bavaria, Germany

This study compares high-resolution 3D contrast-enhanced M R-angiography (3D-Gd-MRA) with integrated parallel acquisition techniques (iPAT) to selective X-
ray angiography. Imaging was performed on 20 patients with renal artery stenosisusing a 12-element array coil system. For PAT imaging an auto-SMASH based
GRAPPA-algorithm was used enabling an isotropic spatial resolution of lessthan 1 mm3. Stenosis grading was compared to X-ray angiography based on
reduction of vessel area and diameter. 3D-Gd-MRA with iPAT allowed a highly accurate assessment of the degree of the stenosisin all patients. TheiPAT
technique appears to be promising for improvement of the accuracy of 3D-Gd-MRA.

17:36 328. MR Angiography with Sensitivity Encoding (SENSE): I mprovement of Diagnostic Capability of
Pulmonary Embolism
Yoshiharu Ohno', Takanori Higashino', Hideaki Kawamitsu?, Daisuke Takenaka®, Hiroto Hatabu®, Kazuro
Sugimura®
K obe University Graduate School of Medicine, Kobe, Hyogo, Japan; >Kobe University Hospital, Kobe, Hyogo, Japan; *K obe Ekisaikai
Hospital, Kobe, Hyogo, Japan; “Beth |srael Deconess Medical Center, Boston, Massachuseits, USA

Theaim of the present study is to determine the utility of MR angiography with SENSE (MRA-SENSE) in pulmonary embolism (PE) patients. Diagnostic
capability was statistically compared among MRA-SENSE, CE MD-CT and perfusion scintigraphy. Sensitivity of MRA- SENSE was significantly higher than
that of CE MD-CT on a per vascular zone basis (p<0.05). Specificity of MRA- SENSE was significantly higher than that of perfusion scintigraphy on a per
patient basis (p<0.05). In conclusion, MR angiography with SENSE isuseful for diagnosis of PE.

17:48 329. High-Resolution Isotropic Whole-brain Angiography at 1.5T and 3.0T with PCA using Highly
Accelerated SENSE Imaging

Romhild Hoogeveen', Fredy Visser!, Johan van den Brink!
'Philips Medical Systems, Best, Netherlands

High-resolution phase contrast angiography (PCA) suffersfrom long acquisition times. However, in combination with highly accelerated SENSE (6 times faster)
using an 8-element head cail it is shown that complete brain MRA images can be obtained at an isotropic resolution of about 1x1x1 mm in lessthan 7 minutes.
Thiswas shown both at 1.5T and 3.0T. Excellent visualization of most medium to large arteries and veins were obtained at a high SNR/CNR. The availahility a
complete brain angiogram opens new horizons for vascular diagnosis and planning.

Pediatric Brain MR Spectr oscopy

Room 716 A/B 16:00 - 18:00 Chairs: David G. Gadian and Karen A. Tong

16:00 330. Neurochemical Profile of Childhood Adrenoleukodystrophy by *H MRS at 4 Teda

Gulin OZ', Ivan Tkac!, In Young Choi?, Kendra J. Bjoraker’, Elsa G. Shapiro', Lawrence R. Charnas', Rolf Gruetter!
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

The neurochemical profile consisting of concentrations of 11 metabolites was measured by *H MRS at 4 tedain patients diagnosed with adrenol eukodystrophy
(ALD). In spectra acquired from 8-16 ml volumesin the white matter in 5 minutes, characteristic changes were detected in NAA, creatine, choline, glutamate,
glutamine, myo-inosital, lactate and glutathione, of which chaline, lactate, glutamine and glutathione appeared normalized upon treatment with bone marrow
transplantation. Treated lesions aswell as untreated lesions correlated with neuropsychological testing better than did either with findingsin T-weighted MRI.
Therefore, MRS at high fields provides precision suitable for management of theindividual patient.
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16:12 331.  Quantitative *H-M RS Shows Prominent I ncrease of Lactatein Cerebral White Matter in Premature
Infantswith Intrauterine Growth Restriction (IUGR)
Francois Lazeyras, Aileen Chen?, Frank Henry?, Cristina Borradori-Tolsa?, Pierre Magistretti®, Petra S Huippi?

*University Hospital of Geneva, Geneva, Switzerland; “Children's Hospital of Geneva, Geneva, Switzerland; *University of Lausanne,
Lausanne, Switzerland

Using advanced MR-techniques the current study aimed at investigating the effects of placental insufficiency with IUGR, on brain metabolism and the use of
lactate as an alternative substrate to the immature brain. We used quantitative 1H-M RS to assess brain metabolite alterationsin premature infants with fetal
growth restriction (ITUGR) dueto placental insufficiency. With respect to controls, IUGR showed an increase of ml at birth and an increase of myo-Inositol (ml)
and Creatine (Cr) at term age. L actate was significantly higher in cerebral white matter at birth and remained high at 40 weeks of gestational age.

16:24 332.  Brain GABA in SSADH Deficiency
Edward J. Novotny®, Robin A. de Graaf®, Graeme Mason®, Michad Appel®, Phillip Pearl?, K. Michael Gibson®,

Douglas L. Rothman*
Yy ale University, New Haven, Connecticut, USA; 2George Washington University, Washington, DC, USA; 3Oregon Health Sciences
University, Portland, Oregon, USA

Gamma-hydroxybutyric acid (GABA) isthe major inhibitory neurotransmitter in the mammalian nervous system. Dysfunction of GABA neurotransmission has
been implicated in several neurological and psychiatric disorders. However, genetically determined disorders of GABA metabolism are rare and the most
common recessively inherited disorder involves a defect in the catabolism of GABA via succinic semial dehyde dehydrogenase (SSADH)(1). Several proton MRS
methods have been devel oped to non-invasively monitor GABA levelsin the human brainin vivo (2,3). We studied three subjectswith SSADH deficiency that
have severe neuropsychiatric dysfunction and demonstrated major alterationsin GABA and other metabolitesin vivo.

16:36 333. Evaluation of Pediatric Diffuse Axonal Injury using Susceptibility Weighted Imaging (SWI) and MR

Spectr oscopy.
Karen Angela Tong', Barbara Ann Holshouser®, Stephen Ashwal*
!|_oma Linda University Medical Center, Loma Linda, California, USA

Diffuse axonal injury (DAI) remainsa difficult diagnosisin theinitial period, particularly in the pediatric population. A new 3D susceptibility weighted imaging
(SWI) technique dramatically improves detection of small parenchymal hemorrhages suggestive of shearing injury. Using SWI, a significant inverse correlation
between hemorrhage extent and Glasgow Coma Scale (GCS) is definitively shown. Thereisalso a significant difference between mean valuesin dichotomized
GCSgroups. Inaddition, MRS abnormalities are greater in voxels with microscopic hemorrhage, suggesting that areas of DAI are associated with neuronal loss
or dysfunction. This study showsimproved delineation of DAI with SWI and MRS.

16:48 334. Proton MRSI of Tourette Syndrome at 3.0 Teda: Abnor malities of the Cortico-Striato-Thalamo-
Cortical Circuit
Timothy J. DeVito®, Rob Nicolson®, Peter C. Williamson', William Paviosky?, Beth Craven-Thuss', N Rajakumar?,
Dick J. Drost?

"University of Western Ontario, London, Ontario, Canada; 2L awson Health Research Institute, St. Joseph's Health Care, London, Ontario,
Canada

Eight boyswith Tourette Syndrome and a control group of twelve healthy boys were scanned using proton magnetic resonance spectroscopic imaging (MRS!) at
3.0teda. Localized spectra were acquired with amultidice inversion-recovery spin-echo MRS sequence (T1/TE/TR=230/135/1800 ms, ~1-cc voxels). Patients
with Tourette Syndrome showed increased NAA in the | eft caudate (p=0.02), and decreased NAA in | €ft frontal grey matter (p=0.05) relative to controls. No
differences were observed in left or right thalami.  These results are consistent with previous reports of a dysfunctional cortico-striato-thalamo-cortical circuit in
Tourette Syndrome, and suggest abnormalities of neuronal density in parts of thiscircuit.

17:00  335. Regional Metabalic Abnormalitiesin Autism: a Proton MRSI Study at 3.0 Teda
Timothy J. DeVito®, Rob Nicolson®, Peter C. Williamson', William Paviosky?, Beth Craven-Thuss', N Rajakumar?,

Dick J. Drost®
"University of Western Ontario, London, Ontario, Canada; 2L awson Health Research Institute, St. Joseph's Health Care, London, Ontario,
Canada

Fourteen children with autism and a control group of eleven healthy children were scanned using proton magnetic resonance spectroscopic imaging (MRSI) at 3.0
teda. Spectrawere acquired with a multidice inversion-recovery spin-echo MRS sequence (TI/TE/TR=230/135/1800 ms, ~1-cc voxedls). Autigtic patients
showed trends of increased NAA in right frontal grey matter (p=0.09), reduced NAA in left frontal grey matter (p=0.09) and a reversed frontal grey asymmetry
index ((Ieft-right)/(left+right)) (p=0.04) relative to controls. No significant differences were observed in frontal white matter regions. These preliminary findings
support previousimaging and behavioural studies, which suggest abnormal lateralization in autism.
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17:12 336. A Longitudinal M agnetic Resonance Study Following Prolonged Febrile Convulsion in Childhood

Rod C. Scott?, David G. Gadian®, Brian GR Neville', Alan Connelly*
I ngtitute of Child Health, London, UK

The relationship between prolonged febrile convulsion (PFC) in childhood and later mesial temporal sclerosis (MTS) remains uncertain. Thiswork describesa
longitudinal study of patientswith a history of PFC. Acute (<5 days) and follow-up (4-8 months later) hippocampal volumetry and T2 relaxation time data were
acquired in 14 patients. Acutely, hippocampal volume and T2 relaxation time were abnormally high bilaterally and a decrease in both over time suggests
hippocampal oedema in the acute phase. Increasing asymmetry with time is suggestive of developing MTS. Further work is necessary to establish this.

17:24 337. Multinuclear MRS Screening of Untreated Pediatric Brain Tumors

Sefan Bluml®, Mark J. Albers', Mark D. Krieger, Floyd H. Gilles', Marvin D. Nelson®
IChildrens Hospital Los Angedles, Los Angeles, California, USA

Proton-decoupled 31P (31P-[1H]) and 1H MR spectroscopy was combined with MR imaging to assess the metabolic profile of untreated pediatric brain tumors.
Five patients with tumors of different pathologies were studied. Striking differences between tumors of different pathol ogieswere seenin 31P-[1H] and 1H MR
spectra. A quantitative cross-check of 31P-[1H] and 1H tumor spectra revealed additional information about the composition of the choline peak, an important
marker of tumor malignancy. Multinuclear MRS allows a more complete screening of the molecular basis of tumorsin vivo and may improve the predictive
value of non-invasive tests.

17:36 338. Anterior Cingulate and Amygdalar *H MRS Abnor malitiesin Childhood Autism

Joseph O'Neill?, Jennifer Levitt!, James T. McCracken®, Arthur W, Toga', Jeffrey R. Alger®
YUCLA, Los Angdles, California, USA

Recent work in autism centers on the amygdala and anterior cingulate, but few studies have examined these structures with MRS, An exploratory single-voxel 1H
MRS investigation of 8 autistics (Aut; 11.2 + 2.6 yr, 1 f) and 9 healthy controls (HC; 13.3 + 2.6 yr, 5 f) tested these regions for metabolite abnormalities.
Compared to contrals, autistics exhibited 27.9 % higher Glx, 15.4 % lower Cr, and 19.6 % lower ml in midline anterior cingulate and 27.2 % lower Glx and 19.0
% lower Cr in left amygdala. These findings suggest neurotransmission-neurometabolic disturbances and/or glial imbalancesin these structures.

17:48 339. Abnormalities of Cerebral Metabolite L evelsin Children with Pervasive Developmental Disorder: A
Preliminary *H MRS Study

We Huang?, Lidia Gabis', Allen Azizian', Patricia Roche', Carla DeVincent®, John Pomeroy*
IState University of New Y ork, Stony Brook, New Y ork, USA

The goal was to assess neurochemical abnormalitiesin children with Pervasive Developmental Disorder (PDD), of which the underlying neuropathology is
unclear. Anatomic MRI waslargely normal in children with thisdisorder. Single-voxel proton MR spectra were acquired from the | eft and right hippocampus-
amygdala regions and the cerebellum. Compared to age-matched contrals, ratios of NAA/Cr were significantly decreased, while those of Cho/Cr and ml/Cr were
sgnificantly increased in PDD. Thefindings of this preliminary study suggest neuronal loss/dysfunction or immature neurons, aswell asgliosisin these brain
regions of PDD subjects.

Bowel MR: Form and Function

Room 713 A/B 16:00 - 18:00 Chairs: Thomas Lauenstein and Diego R. Martin

16:00 340. Dark Lumen MR Colonogr aphy: Comparison to Conventional Coloscopy

Waleed Ajaj*, Nickolas Papanikolaou?, Jérg F. Debatin', Thomas Lauenstein', Sefan G. Ruehmt
*University Hospital Essen, Essen, Germany; *Department of Radiology, Crete, Greece

Theaim of this study wasto assess MR colonography for the detection of colonic polyps/malignancy. 50 subjects underwent MR colonography prior to
conventional colonoscopy. MRC is based on arectal enema with water in combination with the intravenous application of a paramagnetic contrast agent. MRC
correctly identified 20 polypsin 12 patients. Two small polyps seen at colonoscopy were missed by MRC. The MRC concept based on a dark colonic lumen and a
bright, contrast enhanced colonic wall appearsto be a promising alternative to traditional MRC based on a bright colonic lumen.

16:12 341. MR Colon: Evaluation of Minimal Prepar ation Strategies

Victoria Louise Jardine', Johanna Pinney*, Evis Salat, Jane Skinner?, David J. Lomas'
! Addenbrookes Hospital and University of Cambridge, Cambridge, UK; *Strangeways Research L aboratory, University of Cambridge,
Cambridge, UK

Prospective study to evaluate minimal preparation strategies for MRI colonography avoiding cleansing procedures. Ferric ammonium citrate (FAC) with alow
residue diet and barium sulphate (BS) with alow residue/fat diet were compared with control (no diet or agent) by 3 randomised consecutive MR studiesin 9
healthy volunteers using 4 different breath-hold sequences. Studies were evaluated by colonic segment and sequence for overall intra-luminal signal and ability to
exclude polyps. BS proved significantly better than control for excluding potential masslesions. Although volunteers significantly preferred FAC it did not
significantly improve the ahility to exclude lesions.
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16:24 342. MR-Colonography without Extensive Colonic Cleansing: Comparing Thr ee Different Strategies.

Jasper Florie', Rogier E. van Gelder?, Cristina Lavini®, Jaap Soker®
!Academic Medical Center, Amsterdam, Netherlands

Three different strategies for MR-colonography with fecal tagging were compared with regard to image quality and polyp detection: using gadolinium as oral
tagging agent and a gadolinium water mixture for rectal filling (strategy 1), using barium as oral tagging agent and tap water for rectal filling (strategy 2) and
using barium as oral tagging agent and room air for rectal filling (strategy 3). 3D-T 1 sequences, and 2D-HAST E sequences were used with all three srategies. In
strategy 2 and 3 gadolinium wasinjected intravenoudy. Preliminary resultsindicate that strategy 1 (using the 2D-HASTE) shows the best image quality and
diagnostic value.

16:36 343. Comparison of Different Techniguesfor MR Colonography
Thomas C. Lauenstein®, Waleed Ajaj*, Slke Bosk!, Jorg F. Debatin®, Sefan G. Rihmt
YUniversity Hospital Essen, Essen, Germany

The study was performed to compare contrast—enhanced dark lumen MR colonography (MRC) with bright lumen MR colonography (not requiring i.v. contrast
administration) based on 2D TrueF| SPimages for the detection of colorectal masses. 31 patients underwent both bright-and dark lumen MRC. MR findings were
compared to conventional endoscopy. While dark-lumen MRC was able to visualize all colorectal masseslarger than 5mm, bright lumen MRC was |ess sensitive.
With the bright-lumen approach fal se-positive results were present in 5 patients, whereas dark-lumen MRC did not provide any false-positive findings.

16:48 344. MR Rectosigmoid Colon: Baseline Appear ance

Victoria Louise Jardine', David J. Lomas*
! Addenbrookes Hospital and University of Cambridge, Cambridge, UK

Retrospective review of 100 pelvic MR examinations to evaluate the appearance of the unprepared rectosigmoid colon, and inform future strategies for MR
colonography. Examinations included matched-location axial T1w and T2wFSFSE images. Tumor-mimicking foci occurred in 91% of T1w and 85% of T2w
studies and the overall appearance of intraluminal material mimicked tumor in 80% of T1w and 17% of T2w images. This reduced to 7% by matching the T1w
and T2w findings, excluding foci. The resultsindicate strategies to reduce signal on T2w (fecal tagging) and eliminate high signal foci should be investigated
along with matching T1w and T2w information.

17:00 _ 345. Evaluation of Crohn's Disease Activity with MRI
Michadl A. Patak', Johannes M. Froehlich', Constantin von Weymarn®, Christoph L. Zollikofer®, Klaus-Ulrich

Wentz!
K antonsspital, Winterthur, Switzerland

The purpose of our study was to assess the activity of Crohn’'s disease(CD) with MRI and to correl ate the results with laboratory findings of inflammatory activity.
9 patients with known Crohn’ s disease underwent MRI using a 3D-T 2wbFFE and a contrast enhanced 3D-T1wGRE sequence. An oral non-invasive preparation
method(either 0.8g/kgBW Metamucil, in 1000ml water over 4h(5pat) or 1000ml of Mannitol 3% over 1h(4pat)) was used for optimal distension. MR evaluation
of CD activity showed an excellent correlation(Correlation kappa=1) with laboratory findings but generated additional information about morphology,
extraluminal pathologies and was well suited for localization and monitoring of inflammatory activity.

17:12 346. Evaluation of the Need for Emergency Surgery in the Acute Phase of Strangulated Small Bowel
Obstruction: Comparison between Cine MR Imaging and CT.
Taro Takahara®, Hiroki Haradome', Kei Aoki*, Hiroyoshi Matsuoka®, Toshiaki Nitatori®, Junichi Hachiya®, Marc

Van Cauteren?
*Kyorin University, Mitaka, Tokyo, Japan; ?Philips Medical Systems, Shinagawa, Tokyo, Japan

PURPOSE: To determine the usefulness of cine MR imaging as compared with CT in the evaluation of an indication for emergency operation in the case of
strangulated small bowel obstruction. METHOD AND MATERIALS: Between January 2001 and August 2002, cine MR images of 38 patients (18 male, 20
female) with small bowel obstruction were assessed prospectively by 2 abdominal radiologists (TT or HH) and correlated to the clinical course. The patients age
ranged from 23 to 83 (mean 57.4) years. An emergency operation wasindicated if the peristalsis gap (PG) sign was positive. The PG sign was considered positive
if

17:24  347.  Magnetic Resonance Imaging to Investigate the I nfluence of Postur e on Gastric Physiology
Reto Treier®, Andreas Seingoetter, Mark Fox?, Dominik Weishaupt?, Michad Fried®, Werner Schwizer?, Peter
Boesiger!
YETHZ, Zurich, Switzerland; 2University Hospital, Zurich, Switzerland

In this study, the influence of posture on the physiology of the human stomach was analyzed using a compact 1.5T MR system and a0.5T open MR system. A
method for the detection of gastric function during one imaging session and using different MR system was devel oped and evaluated in volunteers. Gastric
emptying, motility were smilar in seated and right decubitus body position. However, differencesin gastric relaxation and retained intragastric air volume were
observed. The data suggest that posture has effects on gastric physiology. Measured dataiin lying position from compact MR systems must be interpreted with
caution.
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17.36 348. Intra-Gastric Fat Spatial Distribution Affects Gastric Emptying: An EPI Study
Luca Marciani', Martin Wickhan?, Benito de Celis Alonso', Debbie Bush®, Jeff Wright®, Richard Faulks?, Annette

Fillery-Travis®, Robin C. Spiller®, Penny A. Gowland®
"M agnetic Resonance Centre, Nottingham, UK;; ?Institute of Food Research, Norwich, UK; *QMC Hospital, Nottingham, UK

7 healthy volunteers were intubated naso-gastrically and ingested 500 ml of 2 different 15% oil emulsion test meals on separate occasions. Thefirst emulsion was
designed to be stable in the acid gastric environment and the second to be unstable. Gastric volumes (using rapid multidice EPI) and the intra-gastric oil volume
fraction (using T, inversion recovery EPI) were measured at intervals. We conclude that the intra-gastric fat spatial distribution influencesfat delivery to the
duodenum and this, in turn, modifies gastric emptying.

17:48  349. Monitoring of Drug Effects on Intestinal Motility with MRI
Johannes M. Froehlich', Michael A. Patak®, Constantin von Weymarn', Christoph L. Zollikofer', Klaus-Ulrich

Wentz!
K antonsspital, Winterthur, Switzerland

A non-invasive MR monitoring method to study motility effects of drugs at various sites of the gastrointestinal tract is proposed. A standardized distension method
together with a positive intraluminal contrast agent were used in order to allow reproducible contraction amplitude measurements over time. Matility was
measured with ultrarapid T1-w 2D-GRE sequences concomitantly in all three planes and with a 1.6s temporal resolution. Different pharmacological actionswith
varying degrees of pro- and akinetic effects on peristalsis were demonstrated exemplarily for Buscopan®, Paspertin® and erythromycine with follow-up times of
up to 35 minutes.

fMRI of Novel Animal Systems

Room 715 A/B 16:00 - 18:00 Chairs: Mathias Hoehn and Dae-Shik Kim

16:00 350. Understanding Regional Temper ature Dynamicsin the Brain: Implicationsfor fMRI

Hubert Triibdl?, Laura Sacolick?, Fahmeed Hyder!
Yy ale University, New Haven, Connecticut, USA; 2Johns Hopkins University, Baltimore, Maryland, USA

Brain temperature (Th) is affected by heat removal/delivery into a region-of-interest (ROI) by CBF. We measured Th, CBF, and CMRO2 (by optica/NMR
methods) in anesthetized rats to understand Th dynamics during activation. Thincreased by ~0.1 C inthe ROI, whereas CBF and CMRO?2 increased by ~95%
and ~73%, respectively. Net heat (AQ) in the ROI was dependent on sum of heats from metabolism (Qm), flow (Qf), conduction (Qc), and environment (Qe).
Although cooling of the ROI due to Qf and Qc were enhanced during activation, net increase in Th was due to a much larger increasein Qm.

16:12 351. Anaesthesia Dependence of the fM Rl Responsesto Direct Cortical Stimulation in the Rat

Vivienne Catherine Austin', Andrew M. Blamire', Peter Styles', Paul M. Matthews', Nicola R. Shson*
YUniversity of Oxford, Oxford, UK

In order to investigate the effect of anaesthesia, the fMRI response to direct cortical stimulation of the rat brain was assessed under hal othane and alpha-chloralose
anaesthesia. fMRI responses under hal othane were independent of dose, but under al pha-chloral ose, there was increased secondary and striatal activation, although
thiswas not apparent until threeto four hours after anaesthetic transfer. The response onset under al pha-chloralose was found to be delayed relative to that under
0.8% halothane. These findings suggest that although al pha-chloral ose can provide increased sensitivity, this only occurs after several hours which hasimportant
implications for experimental design.

16:24 352. CBF and BOLD Functional MRI in Awake Animals. A Hyper capnia Study
Qiang Shen', Kenneth Sicard®, Timothy Q. Duong*
"University of Massachusetts Medical School, Worcester, Massachusetts, USA

Littleisknown regarding the extent to which anesthetics affect cerebral blood flow (CBF) and cerebrovascular coupling relative to the awake conditions. In this
study, combined CBF and BOLD measurements were made in awake and anesthetized (isoflurane or a-chloralose) rats during a CO2 challenge. The goals of this
study were to determine whether quantitative CBF can be measured under awake and restrained conditionsusing MRI, and to investigate the differencesin CBF
and BOLD fMRI responses to hypercapnic challenges under awake and anesthetized conditions.
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16:36 353.  Neuroglial Metabolism and CO, Fixation in the Awake Rat Brain: A Combined **C and **C
L abeling Study
Gulin Oz, Deborah A. Berkich?, Pierre Gilles Henry', Yuping Zu?, Kathryn F. LaNou€?, Susan M. Hutson®, Rolf

Gruetter®
YUniversity of Minnesota, Minneapolis, Minnesota, USA; 2Pennsylvania State University, Hershey, Pennsylvania, USA; *Wake Forest
University, Winston-Salem, North Carolina, USA

Rates of label incorporation into amino acids from *3C labeled glucose and *C | abeled bicarbonate in conscious rats were measured in whole brain extracts. Both
measures of compartmentation revealed a significant rate of glial carbon fixation and neurotransmission along with high neuronal TCA cyclerates. The exchange
of label between 2-oxoglutarate and glutamate was comparable to pyruvate dehydrogenase flux and the total oxidative glucose metabolic rate wasin excellent

agreement with previous autoradiography results. The combined resultsindicate a glutamate/glutamine cycle rate that is half the oxidative glucose metabolic rate.

16:48 354. Correlation of Functional MRI of the Rat Spinal Cord with Histological Neur onal Activation

Jane Meagan Lawrence', Krisztina L. Malisza®, Saro Bascaramurty®, Carolyn Gibbs?, Patrick W, Stroman*
*National Research Council, Winnipeg, Manitoba, Canada; *University of Manitoba, Winnipeg, Manitoba, Canada

Functional Magnetic Resonance Imaging has been shown to indirectly detect neuronal activity in the spinal cord (Spinal fMRI). Neuronal activation using a
histochemical method can confirm that Spinal fMRI demonstrates areas of neuronal activity. C-fos staining labels cellular proteins released within some cells
upon repetitive noxious stimulation. Spinal fMRI activation within the rat cervical and lumbar spinal cord correlated with areas of activation determined by c-fos
labeling.

17:00 355. Efficacy of Lamotrigine Investigated with fM RI and Electr ophysiology: | mplications for Treatment
in Epilepsy
Ikuhiro Kida®, Arien Smith', Kevin L. Behar!, Hal Blumenfeld®, Fahmeed Hyder®
'y ale University, New Haven, Connecticut, USA

Neurotransmission in glutamatergic synapses, mediated by voltage-dependent sodium-channels, playsamajor role in neuroenergetics. Although impeding
voltage-dependent sodium-channel activity with lamotrigine, a sodium-channel blocker and glutamate release inhibitor, is used in treatment of epilepsy, actions of
this drug on the metabolic and neurovascular coupling are not known. In a-chloral ose-anesthetized rats, we measured changes in oxidative metabolism (CMRO2;
calibrated fMRI) and spiking frequency of neurons (v; extracellular recordings) with lamotrigine treatment. While stimulation-induced increments of CMRO2 and
v were coupled in both conditions, changesin the magnitude and volume of activation were reduced by more than x2 with lamotrigine.

17:12 356. Coupling of Hemodynamic Changes | nduced by Dopamine Drugs with Dopamine Receptor
Distribution on the Cerebral Microvasculature

Ji-Kyung Choi?, Y. Iris Chen', Edith Hamel?, Bruce G. Jenkins'
MGH-NMR Center, Charlestown, Massachusetts, USA; 2MNI, Montreal, Quebec, Canada

Many drugs of abuse such as cocaine and amphetamine target the dopamine receptor system. These drugs produce powerful hemodynamic effects that can be
mapped using MRI techniques. The coupling between the dopamine release evoked by these drugs and the vascular responseis still unknown. Dopamine
receptors have been identified on cerebral vasculature previoudy, though no sub-type specification has been made (1,2). Wetherefore investigated the
relationship between dopamine receptors on the cerebral vascul ature and hemodynamic effects dlicited by various dopaminergic ligands.

17:24 357. Spatial Correlation of BOLD fMRI and Neuronal Activation Localized by Fos Expression

Hanbing Lu', Sachin Patdl®, Feng Lu®, Guofan Xu*, Shi-Jiang Li?, Cecilia Hillard®, James S Hyde*
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

The spatial relationship between the measured fMRI signal and underlying neuronal activity remains unclear. One obstacle is the localization of neuronal
activity; another isthe spatial resolution of fMRI. In the present study, ultra-high resolution BOLD fMRI was carried out using spin echo EPI aswell as gradient-
recalled EPI in arat whisker barrel simulation (WBS) model at 3T. Fosimmunohistochemistry isintroduced to map neuronal activity at different cortical layers.
Comparison was made between BOL D response and neuronal activity at corresponding layers.

17:36 358. Heroin-Induced Negative BOLD Signal in the Nucleus Accumbens of Rat Brain is Related to
Neur onal | nhibition

Shi-Jiang Li*, Feng Luo®, Janine Havnen', James Wood", Anthoney Hudetz!
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

BOLD fMRI methods are widely employed for mapping brain functions. Although the detailed mechanism of BOLD contrast is not fully understood, Logothetis
et al.’ sresults demonstrate that the positive BOLD signal is correlated to a change in local field potential s reflecting manly post-synaptic depol arization from
excitatory neurotransmisson. However, there are few reports regarding the mechanisms of the negative BOLD signal. By employing a neuropharmacol ogical
model, we demonstrate that the negative BOLD signal isrelated to an increase in GABAergic inhibitory neurotransmission.
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17:48 359. Functional MRI of Songbirds When Listening to Songs.

Vincent Van Meir®, Tiny Boumans', Marleen Verhoye', Johan Van Audekerke', Annemie Van der Linden®
'RUCA (University of Antwerp), Antwerp, Belgium

Functional MRI data were obtained on songbirds upon listening consecutively to unfamiliar conspecific birdsong, white noise and multitones. Field L, the bird's
analogue of the mammalian auditory cortex, was activated upon all three stimuli, while NCM, the region considered as substrate for auditory recognition memory,
was exclusively activated upon hearing birdsong. The brain of songbirds offers several advantages: it is active during deep and anesthesia, it possesses a neuronal
pathway which isexclusively activated by songs and not by aspecific noise (e.g. gradient sounds) and it will allow usin the future to perform fMRI of cognitive
tasksin animals.

Cardiac Stem Cdlls

Room 717 A/B 16:00 - 18:00 Chairs: Jeff W.M. Bulte and Pottumarthi V. Prasad

16:00  360. InVivo MR Delivery and Tracking of Mesenchymal Stem Cellsin Myocardial I nfarction
Dara L. Kraitchman®, Parag Karmarker?, Luciano C. Amado®, Ergin Atalar’, Lawrence V. Hofmann', Alan W.

Heldman®, Bradley J. Martin?, Mark F. Pittenger?, Jeff W. M. Bulte!
*Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; ?Osiris Therapeutics, Inc., Baltimore, Maryland, USA

This study exploresthe labeling of mesenchymal stem cell (MSCs) with MR contrast agents as a method to non-invasively serially track and quantify MSC
transplantation to regenerate infarcted myocardium. A closed-chest swine model of myocardial infarction was studied using intramyocardial x-ray fluoroscopic
delivery of MR-labeled MSCs. MR fluoroscopic MSC delivery offers amethod to target the infarct periphery to enhance the engraftment efficiency. Initial results
demonstrate the ability to determine the location and number of MSC injectionsin addition to tracking local M SC migration in the first weeks post-infarction.

16:12 361. Serial In Vivo Cardiac M agnetic Resonance | maging of | njected M esenchymal Stem Cells
Jonathan M. Hill*, Alexander J. Dick®, Venkatesh K. Raman®, Richard B. Thompson®, Breno S.S. Pessanha®, Zu-Xi

Yu', Allison Hinds', Timothy R. Varney?, Cynthia E. Dunbar®, Elliot R. McVeigh', Robert J. Lederman®
"National Institutes of Health, Bethesda, Maryland, USA; ?Osiris Therapeutics Inc, Baltimore, Maryland, USA

We show that mesenchymal stem cells (M SCs) can be labeled, injected directly into the heart, and then imaged in vivo in the beating heart on a conventional
cardiac MR scanner. They were labeled with an intracellular dual iron-fluorophore particle (IFP) that imparts useful MR contrast without impairing in vitro
proliferation or differentiation. Injections of labeled cells could be visualized serially for weeksby MRI and could be identified histologically based on particle
fluorescence.

16:24  362. _In Vitro Labeling of Rat M esenchymal Stem Cells with Super Paramagnetic Iron Oxide Particles:
Dose-Effect and L abeling Stability
Clemens Bos', Olivier Hauger®, Yahsou Delmas!, Cristophe Grosset’, Isabelle Dubus', Anne Solanilla®, Jeff W.

Bulte?, Chrit T.W. Moonen®, Christian Combe', Jean Ripoche', Nicolas Grenier*
*Université Bordeaux 2, Bordeaux, France; 2Johns Hopkins Medical School, Baltimore, Maryland, USA

Rat mesenchymal stem cells (M SC) were labeled using super paramagnetic iron oxide particles. Dose-effect curves showed a linear dependence of iron uptake on
theiron concentration in the medium as evidenced by the R2*/cell signal change. Reduced proliferation capacity of cellswas found at iron concentrations >50
microgram/ml. Electron microscopy showed uptake of iron in the endosomal compartment. Replating of labeled cells and subsequent proliferation analysis
demonstrated that the labeling was stable for over a week.

16:36 363. Targeted Delivery of Magnetically L abeled Human M esenchymal Stem Cells (hM SC) Using an

External Magnet
Ali Syed Arbab?, E Kay Jordan', Lindsey Bashaw?, Bradley Miller®, Bobbi Lewis®, Jeff WM Bulte?, Joseph Frank®
"National Institutes of Health, Bethesda, Maryland, USA; 2John Hopkins University, Baltimore, Maryland, USA

Feridex®-PLL labeed human Mesenchymal Stem Cells (hM SCs) were administered into rats intravenously and targeted delivery to the liver of the magnetically
labeled cellswasfacilitated by the addition of an external magnet (EM) on the abdomen and compared to rats without EM. MR signal intensity, Prussian blue
staining, immunohistochemistry and iron concentration demonstrated an increased number of cellsin the liver of ratswith EM versusno EM.

16:48  364. MRI Tracking of Stem Cell Homing to Myocardial I nfarction
Jonathan Michad Sorger!, Daryl Despres®, Dan Schimel?, Elliot R. McVeigh!, Jonathan M. Hill?
*Johns Hopkins University and National Institutes of Health, Bethesda, Maryland, USA; “National | nstitutes of Health, Bethesda,
Maryland, USA

We have demonstrated the feasibility of tracking iron loaded mesenchymal stem cellsin vivo in the heart at 4.7 and 7 Teda and have presented preliminary data
showing the homing of mesenchymal stem cellsto infarcted myocardium in an allogeneic rat model. Such a technique can be useful in determining the time
course of migration of celsto injured tissue, asthe same animal can undergo serial imaging sessions.
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17:00 365. Real-Time MRI Enables Targeted | njection of L abeled Stem Cellsto the Border of Recent Porcine
Myocardial Infarction Based on Functional and Tissue Char acteristics
Alexander J. Dick}, Michadl A. Guttman®, Venkatesh K. Raman!, Dana C. Peters!, Jonathan M. Hill*, Breno S.S

Pessanha’, Greig Scott?, Scott Smith?, Elliot R. McVeigh', Robert J. Lederman®
"National Institutes of Health, Bethesda, Maryland, USA; 2Boston Scientific Scimed, Plymouth, Minnesota, USA

Wetest the feasibility of precise targeted delivery of mesenchymal stem cells (MSCs) into the borders of porcine myocardial infarction using real-time MRI.
MSCswere MRI- and fluorescence-labeled with iron-fluorophore particles. A customized 1.5T MRI scanner permitted 7-8 frames/s and enabled real-time
identification of infarction based on wall motion and delayed hyperenhancement. Real-time MRI guidance and a new two-channel injection catheter coil
permitted precise delivery of labeled stem cellsinto infarct borders which were readily visualized in vivo by MRI and postmortem using confocal fluorescence
microscopy.

17:12 366. Real-Time Imaging of Transplantation of Iron-Oxide L abeled M ouse L ymphocytesinto Ex-Vivo
Porcine Heart

Girish Narayan', Jeff W. Bulte?, John M. Pauly®, Bob S Hu', Michael V. McConndl*, Phillip C. Yang*
Stanford University, Stanford, California, USA; 2Johns Hopkins University, Baltimore, Maryland, USA

Labeling of cellswith MR contrast agentswill enable in vivo monitoring of transplanted cells. Several transfection agents including monoclonal antibodies, tat-
proteins, and magnetodendrimers have all enhanced magnetic labeling by facilitating cellular incorporation of MR contrast agents (1-3). Recent report has
demonstrated the effective use of commercially available polymer, poly-L-lysine, (PLL) asatransfection agent (4). Using PLL asa transfection agent, we report
real-timeimaging of the transplantation of Feridex (Fe) labeled mouse T-lymphocytesinto ex-vivo porcine heart.

17:24 367. Magnetic Cell Labeling Approach for Imaging and Tracking Transfused CD4+ Lymphocytesin
| mmune Reconstitution

Hui Mao', Bruce Sundstromt, Francois Villinger®, Aftab A. Ansari®, Encai Hao!
'Emory University, Atlanta, Georgia, USA

Immune reconstitution isa promising therapeutic approach to treat smian immunodeficiency virus (SIV) or human immunodeficiency virus (HIV) disease.
Transferring autologous preinfection-collected peripheral blood mononuclear cells (PBMCs) or activated “ SIV Naive’ CD4+ lymphocytes into rhesus monkey
infected with SIV can restore cell-mediated responses and lead to the long term anti-SIV/HIV. The ability to track activated CD4+ lymphocytesin SIV-infected
monkeys after cell transfusion could provide important knowledge of lymphocyte trafficking for further developing and improving this method. We report our
work on developing MRI method for in vivo tracking transfused activated CD4+ lymphocytes using magnetic cell labeling approach.

17:36 368. Noninvasive Monitoring and Tracking of Muscle Stem Cells

Kevin S Cahill', Xeve Slver', Gabrid Gaidosh®, Barry J. Byrne', Glenn Adam Walter!
*University of Florida, Gainesville, Florida, USA

Wetested the hypothesis that a FDA approved supraparamagnetic iron-oxide (SPIO) contrast agent could be utilized to monitor therapeutic muscle sem cell
transplantsin the murine models of muscular dystrophy. Multipotent muscle derived stem cells (mc13) were extensively labeled by Feridex 1.V .%o-poly-L-lysine
complexes. Growth rate, viahility, and differentiation assays indicated that the SPIO-poly-L -lysine mediated process is non-toxic and does not interfere with either
invitro or in vivo myogenesis. Regions of decreased MR signal intensity were correl ated with marker genesand iron. Cell fate studiesindicated that label
released from dead cells was sequestered by macrophages and not muscle fibers.

17:48 369. Delineation of Microscopic Cardiac Tissue Remodeling in Car diomyopathic Syrian Hamster with
Diffusion Tensor MRI
Junjie Chen', Wei Liu, Sheng-Kwei Song?, Liz Lacy*, Stacy Allent, Samuel A. Wickline!, Xin Yu!
"Washington University in Saint Louis, Saint Louis, Missouri, USA

The purpose of this study isto explore the potential of diffusion tensor MRI (DTMRI) for sensitive detection of alterationsin cardiac structure in cardiomyopathic
(CM) Syrian hamster hearts. DTMRI studies were performed on formalin fixed hearts of both T02 (CM) and F1B (control) hamsters. T02 hamsters exhibited
increased trace values in scattered regions that were 40% higher than the trace in normal myocardium. Histology revealed that increased trace regionswerein
accordance with fibrotic scar locations. This study suggested that DTMRI may be used to assess the structural integrity of the myocardium.
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BRONZE CORPORATE MEMBER SYMPOSIUM
Bracco Imaging S.p.A.
New Frontiersin Contrast Enhanced MR Angiography

Room 701A 18:30 - 20:00

Presented by: Northwest Imaging Forums
Supported by an unrestricted educational grant from Bracco Diagnostics

Symposium Chair and Moderator:

J. Paul Finn, M.D.
David Geffen School of Medicine, UCLA, Los Angeles, California, USA

18:30 Contrast Enhanced MRA in Practice

Gunther Schneider, M.D., Ph.D.
University Hospital Homburg/Saar, Homburg, Germany

18:55  High Resolution Imaging of the Vessel Wall

Kenneth R. Maravilla, M.D.
University of Washington, Seattle, Washington, USA

19:20  From Subsecond M RA to Functional Imaging
Jeffrey Goldman, M.D.

Mount Sinai Medical Center, New Y ork, New York, USA
19:45 Inter active Panel Discussion

Moderated by J. Paul Finn, M.D.
David Geffen School of Medicine, UCLA, Los Angeles, California, USA

20:00  Adjournment - Light Buffet Served
BRONZE CORPORATE MEMBER SYMPOSIUM

Bruker BioSpin MRI, Inc.
Functional and M olecular | maging of the Brain

Room 718A 18:30 - 20:00

Speaker: Alan P. Koretsky, Ph.D.
National Ingtitutes of Health, Bethesda, Maryland, USA
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MORNING CATEGORICAL COURSE
Controversies and Advancesin M usculoskeletal M RI

Room 713 A/B 07:00 - 08:00 Chairs. Garry E. Gold and Lawrence M. White

Educational Objectives

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

e Compare MRI with other advanced imaging modalities;

* Explaintherale of interventional MRI in the muscul oskeletal system;
* Explaintheroleof high-field MRI in the musculoskeletal system;

»  Describe the technical issues related to high-resolution joint imaging;
» Evaluate options for open MRI scanners for muscul oskel etal imaging.

07:00 Interventional MRI: Technical | ssues
Kim Butts

07:25 Interventional MRI: Clinical |ssues
John A. Carrino

07:50 Questions and Discussion

MORNING CATEGORICAL COURSE
Parallel Imaging

Room 714 A/B 07:00 - 08:00 Chairs. Neil M. Rofsky and Daniel K. Sodickson

Educational Objectives

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

» Explain the basic principles of parallel imaging, including elements both of RF coil array design and image
reconstruction;

*  Survey promising applications of parallel MRI in cardiovascular imaging and body imaging;

»  Describe new developments in image reconstruction and coil array design, and outline emerging parallel imaging
applications;

* ldentify the key stepsin a practical paralld imaging examination and compare the nuts-and-bolts features of various
MR vendors' existing implementations.

Applications
07:00 Recap of Basics
Danid K. Sodickson

07:05  Cardiovascular Imaging
Peter Boesiger

07:30 Body Imaging
Neil M. Rofsky

07:55 Discussion



Monday AM

MORNING CATEGORICAL COURSE
Emerging Body MR: From Structureto Function

Room 715 A/B 07:00 - 08:00 Chairs; Vivian S. Lee and Riccardo Manfredi

Educational Objectives

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

*  Recognize and implement recent technical advancesin body MRI including BOLD and perfusion techniques, fast T,-
welghted imaging methods, and new contrast agents,

»  Describe recent advancesin the assessment of liver and breast for tumor, structural and functional studies of the biliary
system, and MR measurements of renal function;

* ldentify applications of MR to the evaluation of large and small bowel disease;

» Comparetheinformation provided by MR eastography in the assessment of organ pathologies, such asin the breast
and prostate, to conventional MR imaging techniques.

Hepatobiliary Imaging
07:00 Liver MRI: Anatomic and Perfusion Imaging
Pari V. Pandharipande

07:30 MRCP/Pancreas MRI
Carlo Procacci

MORNING CATEGORICAL COURSE
fMRI Experimental M ethods

Room 718 B 07:00 - 08:00 Chairs; R. Todd Constable and Mathias Hoehn

Educational Objectives

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

* Explain thelatest developmentsin fMRI with respect to understanding the underlying physiology leading to the BOLD
response and its relationship to neuronal activity and the influence of pharmacological substances on activation;

»  Describe the factors influencing paradigm design and the optimum acquisition strategy for event-related versus block
designs;

» Recognize which analysis approach is most appropriate for a particular experimental design;

»  Describethe spatial limits of fMRI and factors influencing resol ution.

Experimental Design (Paradigms/Acquisition Strategies)
07:00 Paradigm Design Issues. Event-Related vs. Block Design
Rasmus M. Birn

07:30  Acquisition Strategies/Pulse Sequences
Xiaoping P. Hu
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MORNING CATEGORICAL COURSE
Diffusion Tensor I maging

Room 718A 07:00 - 08:00 Chairs; Gareth J. Barker and Scott D. Swanson

Educational Objectives

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

»  Describe how/why the proton diffusion pathway in tissue can be explained by a tensor;

*  Explain how the tensor is acquired, measured, and mapped;

» Describethe limitations of such diffusion tensor imaging;

» Describe more advanced diffusion measurement techniques, such as g-space and diffusion spectrum imaging;
» Appreciate the multi-exponential and/or multi-compartmental nature of diffusion;

* List and describe important clinical applications of DTI.

07.00 Dealing with Tensors
Derek K. Jones

08:00  Adjournment

MORNING CATEGORICAL COURSE
Advanced MR Angiography Techniques

Room 716 A/B 07:00 - 08:00 Chairs: James Meaney, Martin Prince and Stefan Schoenberg

Educational Objectives

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

* ldentify the challenges of MRA implementation in anatomic areas with high technical demands;

» Compare the advantages and disadvantages of different technical approachesin these areas;

*  Recognizethe clinical benefit of advanced MRA protocols for a comprehensive, non-invasive work-up of vascular
disease.

Renal Artery Stenosis Grading Shoot-Out

07:00 3D Phase Contrast

Martin R. Prince

07:10 2D Cine PC Flow Curves
Sefan O. Schoenberg

07:20 Gadolinium Clear ance Rate
To Be Announced

07:30  Captopril MR Renography
Pottumarthi V. Prasad

07:40 Discussion
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MORNING CATEGORICAL COURSE
Spectroscopy Beyond NAA

Room 717 A/B 07:00 - 08:00 Chairs: Peter Allen, Rolf Gruetter, John Griffiths, Stephen Williams

Educational Objectives

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

* Listthe major metabalitesin addition to NAA, Crn, Cho that can be detected in vivo in the brain by MRS;
* Describethe biological and clinical importance of these metabolites;

» List the key factors to achieve good spectra;

»  Describe the principles of data analysisin both frequency and time domain;

*  Explain how MRS can be used to measure metabolic fluxes as well as steady-state concentrations;
 List the advantages and disadvantages of **C/**N with respect to 'H.

07.00 Time-Domain Based Analysis
Danidle Graveron-Demilly

07:30 LC Model Applicationsat High Field
lvan Tkac

PLENARY LECTURES
The RF Renaissance

Hal F/G 08:15 - 09:30 Chairs: Michagl B. Smith and Daniel K. Sodickson

Educational Objectives

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

*  Understand the complexity and diversity of the evolution of coil design;

» ldentify and explain the specific requirements and challenges for coil development at high fields;
*  Describe the theory and implementation of paralld imaging.

08:15 370. History of NMR Cails
Eiichi Fukushima®
"New Mexico Resonance, Albuquerque, New Mexico, USA

Nuclear magnetic resonance has undergone rapid devel opment and changes over the course of itshistory. A key component of the techniqueisthe coil that
couples sampl€’ s spins with measurement electronics. A sampling of various historical NMR coilswill be presented, not for priority or completeness but mostly
for scientific curiosity and also to support my thesisthat there is much to be learned from studying these novel coails.

08:40 371. Development and Challenges of High-Field Probes

D. I. Hoult*
*National Research Council Canada, Winnipeg, Manitoba, Canada

The importance of the MR probe in obtaining good images is emphasised and an attempt made to demy<tify for a general audience some of the aspects of its
design at ultra-high frequency. The origins of the MR signal arefirst explained and the roles of Faraday induction and radio waves clarified. The speed of
propagation of radio wavesisintroduced asthe villain and strategiesinvented circa 1940 for dealing with it areinvoked. These have found expression in current
designs and point the way to concepts such as phased arrays that are probably the way of the future.

09:05 372. Parallel MRI: Breaking the Acquisition Speed Limit Using RF Coil Arrays
Joseph V. Hajnal*
! mperial College, London, UK

Partially Parallel Imaging (PPI) makes use of simultaneous data streams, one from each coil element in an array of receiver coils. The component coils have
localised sensitivity profilesthat result in some spatial specificity. The independent signals from these multiple coils can be used with reduced phase encoding to
decrease image acquisition time. PPl reconstruction methods regenerate full images from the reduced data sets. The extrainformation provided by the array coils
can also be used in other ways, such as reducing image artefacts. Parallel imaging isalready having a major impact on MRI and is st to expand.
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Techniquesin Cardiac MR

Room 718A 10:30 - 12:30 Chairs: Graham A. Wright and John N. Oshinski

10:30 373.  Myocardial Tagging During High-Dose Dobutamine Stress using an Optimized FGRE-EPI Sequence

Daniel Kim', Christina M. Bove', John M. Christopher?, Christopher M. Kramer®, Frederick H. Epstein®
1Univers'ty of Virginia, Charlottesville, Virginia, USA

Hybrid fast gradient echo/echo-planar imaging (FGRE-EPI) is potentially well-suited for myocardial tagging during dobutamine stress testing becauseit can
achieve high temporal resolution and good tag contrast during breath-hold imaging. However, FGRE-EPI is also more sensitive to off-resonance and motion-
induced artifacts than conventional FGRE. For FGRE-EP! tagging, phase discontinuities in the raw data due to motion and off-resonant magnetization may
interfere with the k-space peaks of tagging. We sought to assess the importance of phase discontinuitiesin FGRE-EPI tagging at stress and develop a modified
FGRE-EPI tagging sequence that achieves high temporal resolution and artifact suppresson at peak stress.

10:42 374. Myocardial Taggingin a Single Heartbeat with EPI-SSFP and TSENSE

Daniel A. Herzka®, J. Andrew Derbyshire?, Peter Kellman?, Elliot R. McVeigh?
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; “National | ntitutes of Health, Bethesda, Maryland, USA

Cardiac tagged images are acquired within a single heartbeat using a combination of EPI-SSFP and TSENSE. Images with matrix sizes ranging from 256x120 to
160x120 and with TRsfrom 5.2 to 3.9 mswere acquired with rate 4 acceleration rates, leading to temporal resolutionsof 52 to 39 ms, and to ~15-25 cardiac
phases acquired in a single heartbeat. The resulting real-time functional cardiac movies can be used for direct visualization of the beat-to-beat response to stress, or
treatments such as RF ablation or ethanal injections.

10:54 375. Comparison of HARP MRI Tagging Analysis and M anual Approach for Quantification of L eft
Ventricular Strain in Rats after Myocardial Infarction

We Liut, Junjie Chen?, J. Sacy Allen', Mark McLean', Samud A. Wickline', Xin Yu®
"Washington Unviersity, St. Louis, Missouri, USA

Harmonic Phase (HARP) analysis of MR tagging was proposed for fast and automated assessment of myocardium kinematics. In this study, its outcome was
evliuated in arat model of myocadial infarction with comparsion to maunally based approach. The resultsindicated that manual and HARP analysis exhibited a
good concordance in assessing alterations in myocaridium wall motion despite the fact that the cal culated strains werein different sate. Manual and HARP
analysisyielded similar results for assessment of the strain patternsin both control and infarct rats. Both methods detected significant changesin E2 strain after
myoicardial infarction.

11:06 376. A System for Real-Time HARP-MRI Strain Visualization

Khaled Z. Abd-Elmoniem?, Smita Sampath', Nagl F. Osman', Jerry L. Prince*
*Johns Hopkins University, Baltimore, Maryland, USA

We present a system for real-time cardiac strain visualization using FastHARP imaging sequence. The system integrates FassHARP acquisition in paralld with a
recently developed rapid strain computation and visualization tool. The marriage of these two components can now provide an update in myocardial strainina
CINE sequence of images once every three heartbeats.

11:18 377. Evaluation of a Multiple TE, Black-Blood Single Shot FSE Sequence for T, M apping of the

Myocardium
Damien Mandry', Jean-Marie Escanyé', Patrick Le Roux?, Pierre-Yves Marie', Jacques Felblinger®
'CHU de Nancy Brabois, Vandoeuvre, France; °GE Medical Systems, Buc, France

In order to improve T2 mapping of the myocardium for detection of edema, we evaluate a new single shot black-blood FSE sequence permitting acquisition of all
TE valuesin one breath-hold. We compared this sequence on a phantom with a black-blood FSE sequence used routinegly on patients and with a spin echo
sequence. Despite of large differencesin T2 values between FSE and SE based sequences (factor 1.6) shown in phantom experiments, T2 mapping was possible
on patients. While no registration of theimagesis necessary, this sequenceisvery interesting clinically for fast characterization of the myocardium

11:30 378. Quadrupled Efficiency for Black Blood | maging Using Slice-Pair Interleaving

Manojkumar Saranathan, Glenn S. Savin'
'GE Medical Systems, Baltimore, Maryland, USA

A new method for achieving four-fold increase in scanning efficiency of black blood imaging is proposed. Thistechniqueinvolvesinterleaving dice-pairsin
successive R-R intervals of a Double Inversion Recovery Fast Spin Echo (DIRFSE) sequence, enabling four dicesto beimaged in a single breath-hold. The
sequence was used to successfully scan the carotid arteries, abdominal aorta and short-axis sections of the heart on human subjects. Image S/N and blood
suppression were comparable to that of the conventional DIRFSE sequence obtained with one dice per breath-hold.
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11:42 379. Self-Gated Projection Reconstruction Cardiac Cine Imaging

Andrew Christian Larson®, Orlando P. Simonetti?, Richard D. White®, Gerhard Laub?
"National Institutes of Health, Bethesda, Maryland, and Northwestern University, Chicago, llinois, USA; Siemens Medical Solutions,
Chicago, Illinois, USA; Cleveland Clinic Foundation, Cleveland, Ohio, USA

ECG-based gating continues to be a time-consuming and problematic aspect of cardiac MRI. While ECG-gating is not required for contemporary real-time cine
imaging sequences, real-time techniques make significant sacrificesin spatial and temporal resolution compared to gated scans. A new “wirdess’ salf-gating
techniqueis presented that derives cardiac cycle timing information directly from the acquired projection reconstruction image data. This technique was
compared to ECG-gated cineimaging in 5 volunteersin 4 image orientations. Retrogpective reconstruction demonstrated comparable image quality between self-
gated and conventional ECG-gated scans.  This technique shows the potential to remove the need for ECG-gating entirely.

11:54 380. Single-shot FIESTA Single-breath-hold Whole-heart MRI with 4X Parallel Imaging

Belinda SY Li*, Qun Chen?, Wei Li?, Anila Lingamneni®, Lisa Angelos®, Jason A. Polzin®, Robert R. Edelman?
'GE Medical Systems, Evanston, lllinois, USA; ?Evanston Northwestern Healthcare, Evanston, 1linis, USA; °GE Medical Systems,
Waukesha, Wisconsin, USA

In cardiac function measurements requiring images from the whole heart, one method of choiceisa gated 2D FIESTA sequence. Typically, 8-10 dicesare
required to cover the entire heart; with each dice taking 8-15 sec to acquire, multiple-breath-holds are therefore necessary. Thisresultsin patient discomfort,
possible dice misregistration between breath-holds, and difficulty with uncooperative patients such as pediatrics. ECG gating can also be difficult to obtain on
some cardiac patients. We have therefore devel oped and implemented an ungated 2D FIESTA technique, using ASSET parallel imaging with 4-times acceleration
and half-Fourier (half-NEX), to acquire whole-heart images in a single-breath-hold.

12:06 381. Simultaneous M R and Ultrasound | maging: Towards US-Navigated M RI

David Feinberg', Matthias Guenther!
*Advanced MRI Technologies, Sebastopol, California, USA

A new approach to cardiac and interventional imaging is proposed using fusion of two imaging technologies by smultaneoudy performing ultrasound (US)
imaging within the magnet during MR imaging. Applications of smultaneous US/MRI acquisition include real time interventional imaging and 3D US navigation
of MR imaging of the heart and other moving structures. Initial studies showed no interference in real-time cardiac US imaging from the magnetic and RF
environment of the MR scanner during different pulse sequences. The degree of US interference in the MR image was minimal below 20db of US transmitter gain
using an unshielded conventional US scanner.

12:18 382. Myocardial Imaging at High Field using SSFP M ethods

Sascha Kéhler®, Karl-Heinz Hiller', Axel Haase', Peter M. Jakob!
*Physikalisches Ingtitut, Wuerzburg, Germany

The purpose of the present study was to investigate the microstructure of the heart with steady-state free precession sequences at high fields. With different phase
cycles of the radiofrequency excitation pulses, the spectral profile of the sequence and consequently the image contrast behavior was modified. The myocardial
fiber structure of isolated beating hearts was visualized with SSFP sequences and the structure of formalin-fixed sampleswas investigated. A spatial resolution of
78x78x500 pm was achieved in 16s for formalin-fixed samples and 51sfor isolated beating hearts. The information on myocardial fiber structure was almost
equivalent to diffus on-weighted imaging.
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CLINICAL CATEGORICAL COURSE
I nterventional MR Imaging

Room 718A 10:30 - 12:30 Chairs: Wady M. Gedroyc and Ferenc A. Jolesz

Educational Objectives

Upon compl etion of this course, participants should be able to:

e List proceduresthat can be enabled or improved with MRI guidance;
» List devicesthat are MR-compatible and commercially available;

*  Recognize desired areas of further technical innovation.

10:30 Per cutaneous Pr ocedur es
John A. Carrino

10:55  Intraoperative Procedures
Charles L. Truwit

11:20  Thermal Ablations
Nasreddin D. Abolmaali and Thomas J. Vogl

11:45 Vascular |nterventions
Jonathan Lewin

12:10  Panel Discussion: Requirements for Widespread Adoption

CLINICAL CATEGORICAL COURSE
Imaging in Drug Development

Room 701A 10:30 - 12:30 Chairs: David S. Lester and Steve C.R. Williams

Educational Objectives

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

» ldentify the key objectives of an MR study in devel opment of a given drug;

*  Explain why MR methodol ogy studies (e.g., reproducibility, validation) should precede deployment of MR in clinical
trials of nove therapy;

» Recommend MR protocols for use in drug development; explain how and why these differ from protocols used in
routine diagnostic practice;

» Recognizethe impact of Good Clinical Practice regulationsin the MR study and advise physicist and physician co-
workers accordingly.

10:30  The Emerging Role of MR in Drug Development
John C. Waterton

10:50 Imaging and Neurological Drug Development
DouglasL. Arnold

11:10  Imaging and Cardiovascular Drug Development
Chun Yuan

11:30  Imaging and Oncologic Drug Development
Teresa McShane

11:50  Imaging and Arthritis Drug Development
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Charles G. Peterfy

12:10  What Radiologists Need to Know About Rolesand Rulesin Clinical MR Trials
Richard P. Jacobs

fMRI Data Analysis|

Room 701B 10:30- 12:30 Chairs: R. Todd Constable and Thomas E. Nichols

10:30  383. How Many Subjects Are Enough: Subsampling and Consensusin fMRI
Joanna G. B. Schafer’, Sewart H. Mostofsky?, Michael A. Kraut®, Avery C. Boyce', Brian S. Caffo®, Abigail A.

Flower!, Melissa C. Goldberg?, Krestin J. Radonovich®, James J. Pekar?
K ennedy Krieger Ingtitute (KKI), Baltimore, Mar;yland, USA; 2KK|1 and Johns Hopkins University, Baltimore, Maryland, USA; 3Johns
Hopkins University, Baltimore, Maryland, USA; “Johns Hopkins School of Medicine, Baltimore, Maryland, USA

Limitationsin our ahility to know effect size, estimation efficiency, and statistical power in fMRI lead to uncertainty about the proper size for a representative
group study. To test how many subjects are enough, data from 40 subjects participating in an event-rel ated paradigm involving a button press was sampled
randomly, with replacement, into groups of size 15 and 20. Only 50% of subsampleswith N=15 had overlapping activation with the entire group in the primary
motor cortex; the number was 91% for N=20. The findings suggest that more than 15 subjects are needed to provide a representative sample.

10:42 384. Solving the M ultiple Comparison Problem in fMRI with a Novel Nonpar ametric Approach using
Bootstrap in Autor egr ession

Rajesh Ranjan Nandy®, Dietmar Cordes'
*University of Washington, Seattle, Washington, USA

The multiple comparison problem has always been a challenging one in fMRI due to the complex nature of spatial dependence among neighboring voxels. A
popular conservative solution isthe Bonferroni correction which works well when the hypotheses are independent but turns out to be too conservative for fMRI
analysis. A better approach isthe Gaussian random field approach, but it makes several strong assumptions, the validity of which cannot always be justified. Here
we propose to solve the multiple comparison problem by bootstrapping resting state data while preserving its autoregressive structure and then cal culating the
distribution of the maximum satistic.

10:54 385. A Comparative Study of fMRI Head M otion obtained with a Retr ospective Cor egistr ation
Algorithm ver sus External Monitoring

Marleine Tremblay*, Smon J. Grahant
"University of Toronto, Toronto, Canada; University of Toronto, and SWCHSC, Toronto, Ontario, Canada

Head motion isamajor confounding problem to widespread applications of Functional Magnetic Resonance Imaging (fMRI). We propose a novel means of
obtaining independent accurate head motion information, allowing effective motion correction, using an infrared position tracking system. Here we compare head
trandation and rotation parameters obtained during an fMRI data acquisition using our new method with those of a well known coregistration algorithm.

11:06 386. Investigating the Freguency Dependence of Spatial Gradient Artifactsfor the Analysis of Resting-
State fMRI Data

Dietmar Cordes', Rajesh Ranjan Nandy*
*University of Washington, Seattle, Washington, USA

Artifactsin functional connectivity imaging resembling spatial gradient-like appearances are investigated by computation of the power spectral density function at
each voxel. Results show a strong dependence on the value of the lower limit of the frequency used in functional connectivity imaging. This dependenceis
different in different data sets even in the same subject and must be taken into consideration when investigating functional connectivity phenomena.

11:18 387. Adaptive Suppression of Random and Physiological Noisein Event-Related fM RI Data using
Nonpar ametric Spectrum Subtraction

Tamer Youssef!, Sephen LaConté?, Xiaoping HU?, Yasser M. Kadah'
Cairo University, Giza, Egypt; 2Emory Universty, Atlanta, Georgia, USA

We present a new technique for suppressing both random and physiological noisein event-related fMRI data. The new technique has the advantage of being
model-free and having no assumptions about the statistical relationship between signal and noise. It istherefore more robust than previous techniques given its
fewer assumptions.
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11:30 388. A Selective Detrending M ethod for Reduction of Noise Associated with Event-Correlated Motion in
FMRI Time-Seriesfor an Event-Related Overt Wor d-Gener ation Par adigm

K.S Gopinath, K. Peck?, D. Soltysik*, Christy Milsted", Megan Gaiefsky*, B. Crosson®, RW. Briggs"
*University of Florida, Gainesville, Florida, USA

Weintroduce a sl ective detrending method for reducing noise associated with event-correlated motion (ECM) in functional magnetic resonance imaging (FMRI)
time-seriesfor an event-related overt word generation paradigm. We demonstrate the superiority of this method with respect to sensitivity and specificity over
three other methods proposed in literature, (1) a non-selective detrending method, (2) ignoring images during and after speech and (3) motion parameter
regresson.

11:42 389. Extraction of the Hemodynamic Response Function using an Adaptive Filter

Jason Randall Steffener’, Benjamin Martin Bly?, Bharat Biswal®, Stanley Reisman®
INJIT, Newark, New Jersay, USA; *Rutgers University, Newark, New Jersey, USA; *UMDNJ, Newark, New Jersey, USA

The Hemodynamic Response Function (HRF) isthe impulse response of the blood oxygen level dependent (BOLD) signal in the brain. The BOLD signal iswhat
FMRI is sensitive to; therefore, an estimate of the HRF provides valuable information about the underlying function of the brain. The normalized least mean
squares adaptive filter estimates the HRF and extractsits shape for every voxel in atime series of fMRI data. Furthermore, thisfilter can estimate the HRF at each
time point in an experiment allowing temporal tracking of the HRF.

11:54 390. Useof Spatial Correlations for Removal of Structured Noisein fMRI

Gregory H. Turner', Donald B. Twieg*
1Univers'ty of Alabama at Birmingham, Birmingham, Alabama, USA

Thenoisein fMRI data consists of both white and structured noise components. This study examined the hypothesis that the spatial correlations exhibited by
structured components can be used to identify and remove them. In this study a filter was devised which assumes that spatial components are likely to be fixed,
rather than assuming that local noiseis stationary. A combination of physiological basdline data and a hemodynamic response model was used to evaluate filter
performance. Thefilter effectively removed the structured noise; improvement was seen both visually and quantitatively via t-scores and correlation to the model.

12:06 391. Cross-Modal Correspondence Analysisfor MEG and fMRI data

W.K.W. Chau’, M. SchulZ!, C. Pantev!, S Grahan?, A. R. McIntosh*
*University of Toronto, Toronto, Ontario, Canada; 2Sunnybrook and Women's College Health Sciences Centres, Toronto, Ontario, Canada

Relating MEG and fMRI data s of scientific interest, and new approaches are required to do this quantitatively. A multivariate technique, Cross-Modal
Correspondence Analysis (CMCA), is presented for measuring how the cortical synchronization in different frequency bands, derived from MEG data, relatesto
fMRI data. Using somatosensory stimulation as an example, CMCA indicates that for primary (SI) and secondary (Sl1) cortical areas, MEG signalsin low
frequency bands are highly correlated with sites of activation measured by fMRI. Such data provide a new window through which neurovascular coupling can be
explored.

12:18 392. Fuzzy Cluster Analysis of Galantamine Effects on fMRI

Isak Prohovnik®, Ellen Scanley?, Mark Does®, John Gore®, Hu Cheng®, Jeremy Chow*
"Mount Sinai School of Medicine, New Y ork, New Y ork, USA; 2Y ale University, New Haven, Connecticut, USA; *Vanderbilt University,
Nashville, Tennessee, USA; “Cornell University, Ithaca, New Y ork, USA

Investigation of drug effectsby fMRI islimited by the knowledge of time course required by traditional analysis methods. We here report successful application of
anew technique, Fuzzy Cluster Analysis (FCA), which isfree of thislimitation. Complex pharmacological experiments were performed in anesthesized ratsto
evaluate the hypothesis of a nicotinic mechanism of action for a new drug, galantamine. FCA (implemented in Evldent), was successful in detecting
pharmacological events, even when complex or at very low doses, without requiring prior phrmacokinetic knowledge or even the time of injections. Evidence of
allosteric nicotinic potentiation was observed.

Diffusion Tensor Imaging: Clinical Applications

Room 714 A/B 10:30-12:30 Chairs: Geoff J.M. Parker and Thomas E. Conturo

10:30 393. Quantitative Diffusion Tensor |maging During M atur ation of The Brain's White M atter

Jacques F.L. Schneider?, Kamil A. 1l'yasov?, Jirgen Hennig?, Ernst Martin®
*University Children's Hospital, Ziirich, Switzerland; ?University Medical Center of Freiburg, Freiburg, Germany

Asit was demonstrated recently, DTI is sensitive to white matter maturation processes. Thiswork investigates isotropic diffusion coefficient and fractional
anisotropy changes in white matter during brain development. This study provides a normative database of the brain's white matter devel opment from neonatesto
early adulthood. Additionally its demonstrated late change in anisotropy in the deep white matter when conventional MR imaging using T1-, or T2-weighted
images do not reveal any change of intensity after the second year of age.

92



Monday AM

10:42 394. “Two are Better than One”: Combining fMRI and DTI| Based Fiber Tracking for Effective Pre-
Surgical M apping
Talma Hendler?, Pazit Pianka®, Michal Sigal®, Michal Kafri*, Dafna Ben-Bashat®, Shlomi Constantini®, Moshe

Graif', Itzhak Fried®, Yaniv Assaf*
Td Aviv Sourasky Medical Center, Tel Aviv, Isradl; 2Dana Children's Hospital, Tel Aviv, |sragl

Functional MRI (fMRI) isused extensively for pre-surgical functional mapping. However, it is crucial for favorable neurosurgical outcome to delineate also fiber-
tracks spreading in vicinity of brain lesion. The objects of this study were to combine diffusion tensor imaging (DT1) and fMRI for 3D visualization of motor
functionality and related connectivity in vicinity of discrete brain lesons. The combination of fMRI and DT based fiber tracking provides val uable functional
information that cannot be extracted from each method separately. The use of three-dimensional visualization iscrucial for understanding the spatial relation
between the tumor, critical neuronal activations and fiber tracks.

10:54 395. Sematotopic Organization of Motor Fibersin the Corticospinal Tract - A Combined fMRI and DT

Study

Richard Watts', Andrei |. Holodny?, Christopher G. Filippi*, AzizM. Ulug*

"Weill Medical College of Cornell University, New Y ork, New Y ork, USA; Memorial Sloan-Kettering Cancer Center, New Y ork, New
York, USA

The sematotopic organization of motor fibersin the corticospinal tract is poorly understood. However, it isknown that superior-inferior white matter fiber tracts
connect the motor cortex to the spinal cord. Although animal models have demonstrated sematotopic organization in primates, human data has been limited to
patients with Wallerian degeneration. In thiswork, diffusion tensor imaging is used in vivo to track the corticospinal tract from the spinal cord through posterior
limb of theinternal capsule to different sections of the motor cortex that are identified using functional MRI.

11:06 396. Functional Activation using ADC Contrast Allows Better Spatial L ocalization to the Neur onal
Activity: Evidence using DT| Fiber Tracking

Allen W, Song*, Todd Harshbarger®, Tianlu Li*, Keun-Ho Kin?, Susumu Mori®, Dae-Shik Kin?
Duke University, Durham, North Carolina, USA; 2Univers'ty of Minnesota, Minneapolis, Minnesota, USA; 3Johns Hopkins University,
Baltimore, Maryland, USA

Recent studies suggested that functional activation using apparent diffusion coefficient (ADC) contrast can be used to detect synchronized signal changes during
brain activation1,2 and may be used to achieve better spatial |ocalization to the smaller vessels3. Such localization isbelieved to label the areas of neuronal
activity more accurately. The parallel development of the diffusion tensor imaging (DTI) has also seen rapid progress that allows detailed nerve fiber tracking4,5.
In thisreport, DTI was used to track the fiber connections among the discrete areas determined using the ADC contrast. As a comparison, activated areas using
BOLD contrast were also obtained.

11:18  397. DTI Fiber Tracking From Motor Points Defined by I ntra-oper ative Cortical Stimulation
Jeffrey |. Berman®, Mitchdl S Berger', Srikantan S Nagarajan, Pratik Mukherjee!, William P. Dillon', Roland G.

Henry*
1UC San Francisco, San Francisco, California, USA

This project combinesintra-operative cortical stimulation information with DTI fiber tracking in brain tumor patients. Cortical stimulations were performed
during surgical resections on 11 patients and motor cortex points for specific functions were registered to MRI. DT fiber tracking was performed from these
cortical pointsto study the subcortical location and organization of the descending motor pathway. Corticospinal fiber tracks were observed bordering and
displaced by tumors. In addition, fiber tracks exhibited the expected cortical and subcortical somatotopic organization. DTI fiber tracking can be a useful tool for
surgical planning and study of white matter pathwaysin brain tumor cases.

11:30 398. Temporal and Spatial Evaluation of Wallerian Degener ation after Cerebral Cortical Infarction
using Diffusion Tensor Imaging
Masaki Fukunaga®, Chuzo Tanaka®, Toshihiko Ebisu®, Masahiro Umeda®, Ichio Aoki®, Yuki Mori*, Asuka
Nakagoshi®, Shoji Naruse?
*Meiji University of Oriental Medicine, Funai, Kyoto, Japan; 2Kyoto Prefectural University of Medicine, Kyoto, Japan

In this study, we studied the temporal and spatial extent of corticospinal tract degeneration (Wallerian degeneration) after cerebral cortical infarction using a
whole brain diffusion tensor MRI (DTI). The area of reduction in FA caused by cerebral infarction could be detected in ipsilateral internal capsule and midbrain
oneweek after. Thisapproach is expected to be very useful in studying the pathophysiology of degeneration after cerebral ischemia.

11:42 399. Diffusion Tensor MRI Depicts White M atter Reor ganization After Surgery

Andrew L. Alexander®, Benham Badie', Aaron S Field*
*University of Wisconsin, Madison, Wisconsin, USA

Diffusion tensor (DT) MRI provides unique information about the magnitude, anisotropy and orientation of water diffusionin brain tissues. In particular, the
anisotropy and orientational information cannot be observed using any other imaging method and can be used to identify specific white matter fiber tracts. Recent
studies have shown that DT-MRI isable to depict the deviation of white matter tract trajectories when brain tumors are present. In this study, DT-MRI was used
to depict the preservation and reorganization of white matter tractsin the brain after surgical resection of brain tumors.
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11:54 400. Quantitative Diffusion Tensor | maging Evidence of Brain Damage in Professional Boxers

Lijuan Zhang®, Lisa D. Ravdin®, Norman R. Relkin', Robert D. Zimmerman®, Aziz M. Ulug*
'Weill Medical College of Cornell University, New York, New Y ork, USA

Chronic Traumatic brain injury isacommon neurological abnormality found in professional boxers. Routine MRI isusually not diagnostic. Recent studies
suggested that diffusion weighted imaging may be useful in diagnosing traumatic brain injury by quantifying the microstructural diffusion changes. In thiswork,
we investigated the average brain diffusion coefficient in professional boxers and compared it with that of normal controls and patients with normal pressure
hydrocephalus, a syndrome associated brain dysfunction.

12:06  401. Structural MRI and Diffusion Anisotropy Abnor malities Associated with L anguage Deficitsin
Patientswith Acquired Unilateral Basal Ganglia I nfarction
Jacques Donald Tournier®, Alison Rowan', Fernando Calamante', Alan Connelly*, Torsten Baldeweg®, Faraneh

Vargha-Khadem', David G. Gadian®
YInsitute of Child Health, University College London, London, UK

The relationship between language function and MR imaging abnormalities wasinvestigated in 17 patients with acquired unilateral basal gangliainfarctions.
Analysisof 3D structural MRI images and diffusion tensor images revealed that poor language performance is associated with decreased grey matter density in
Broca’ sand Wernicke' s areas, decreased diffusion anisotropy and white matter density in deep left frontal white matter, and decreased diffusion anisotropy in the
internal capsule. Perfusion abnormalities were found in and around Wernicke' sareain 3 patients with the poorest language performance.

12:18 402. Diffuson Tensor MRI and Fiber Tractography of Cerebellar Atrophy in Phenytoin Users

Seung-Koo Lee', Susumu Mori?, Dong Ik Kint, Dong Joon Kim*
'Y onsei University College of Medicine, Seoul, Republic of Korea; 2Johns Hopkins University School of Medicine, Baltimore, Maryland,
USA

The authors used diffusion-tensor MR imaging (DT-MRI) to examine cerebellar atrophy induced by long-standing phenytoin use and olivoponto-cerebel lar
atrophy. DT-MRI showed normal fractional anisotropy (FA) of cerebellar peduncles and transverse pontine fibers of phenytoin users while primary cerebellar
degeneration group showed decreased FA values. Fiber tractography demonstrated decreased volume and altered fiber integrity of peduncles and transverse

pontine fibersin primary cerebellar atrophy group, while phenytoin users showed nearly the same fiber intactness as normal controls, suggesting phenytoin affects
cerebellum directly with preserved interconnecting fibers.

Pulmonary M R: Perfusion, Embolism, and L ung M asses

Room 716 A/B 10:30 - 12:30 Chairs. Qun Chen and Peter M. Jakob

10:30  403. Young Investigator Awards Finalist: Quantitative Assessment of Regional Pulmonary Perfusion in the
Entire Lung using 3D Ultra-fast Dynamic Contrast-enhanced M agnetic Resonance | maging:
Preliminary Clinical Experiencein 22 Subjects
Yoshiharu Ohno', Hiroto Hatabu?, Kenya Murase®, Takanori Higashino®, Hideaki Kawamitsu®, Hirokazu Watanabe',
Daisuke Takenaka®, Masahiko Fujii*, Kazuro Sugimura®
'K obe University Graduate School of Medicine, Kobe, Hyogo, Japan; *Beth | sragl Deconess Medical Center, Boston, Massachusetts, USA;
30saka University, Suita, Osaka, Japan; “Kobe University Hospital, Kobe, Hyogo, Japan; °Kobe Ekisaikai Hospital, Kobe, Hyogo, Japan

The purpose of the present study isto assessthe regional differencesin quantitative pulmonary perfusion parameters, i.e., mean transit time (MTT) and pulmonary
blood flow (PBF) on a pixel by pixel basisin the entire lung on normal volunteers and pulmonary hypertension (PH) patientsfrom 3D ultra-fast dynamic CE-MR
data. Regional PBF and MTT showed significant differencesin the gravitational directions (p<0.05). RBF and MTT maps demonstrated significant differences
between normal volunteersand PH patients (p<0.05). In conclusion, 3D ultra-fast dynamic CE-MR imaging was feasible to assess the regional quantitative
pulmonary perfusion parametersin normal volunteer and PH patients.

10:50 404. Comparison Arterial Spin Labeling and Fir st-Pass Gd-DTPA Dynamic M ethod for Pulmonary
Perfusion Imaging in Healthy Volunteers: The inflow Spin-Tracer Satur ation Effect.
Yi-Ru Lint, Teng-Yi Huang', Ming-Ting W?, Shang-Yueh Tsai®, Hsiao-Wen Chung?, Vu M. Mai®, Cheng-Yu Chen®,
Huay-Ben Pan?

*National Taiwan University, Taipei, Taiwan; ?Kao-Hsiung Veterans General Hospital, Kao-Hsiung, Taiwan; Evanston Northwestern
Healthcare, Evanston, Illinois, USA; “Tri-Service General Hospital, Taipei, Taiwan

To seeif arterial spin labeling perfusion imaging is applicable to pulmonary perfusion, we applied both FAIR and Gd-DTPA dynamic imaging method on healthy
volunteers. Our results showed that FAIR performed well in posterior dice portion but huge error was found in middle dlice portion of three subjects. It may be
caused by inflow spin-tracer saturation effect, which may underestimate perfusion significantly. We concluded that FAIR method for pulmonary perfusion
imaging should be carefully applied to avoid mideading diagnosis.
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11:02 405. Investigation of the I nfluence of Smoking on Pulmonary Perfusion using *H MR Spin Labeling
Perfusion Technique

Tungte Wang', Georg Schultz!, Dietbert Hahn', Peter M. Jakob!
*University of Wilrzburg, Wiirzburg, Bavaria, Germany

Recently, the noninvasive quantitative 1H MR perfusion mapping based on spin labeling has been successfully demonstrated to obtain the pulmonary perfusion
ratesin healthy subjects and patients with cystic fibrosis (CF). Using this approach, we calculated the pulmonary perfusion rates both before and after smoking in
six “healthy” smokers. In comparison, six healthy nonsmokers were also studied under the same conditions, but without smoking. The resulting pulmonary
perfusion ratesincreased after smoking.

11:14  406. Central vs. Peripheral Pulmonary Blood Velocity, and Blood Volume Mismatch in Patients with
Pulmonary Arterial Hypertension as Deter mined by First Pass DCE-Pulmonary Perfusion MR

Jeffrey P. Goldman®, Andrew Shih', Erik Altman®, Michad Poon®
"Mount Sinai Medical Center, New Y ork, New Y ork, USA

Pulmonary arterial hypertension (PAH) is a disease that has common end pathology of narrowing of the pulmonary vasculature which resultsin increased
pulmonary pressure and ultimately right sided heart failure. First pass DCE-MR pulmonary perfusion imaging enables usto directly measure the effects of
pulmonary artery narrowing on the pulmonary microcirculation. We have found an increased enhancement ratein the central vs. the peripheral pulmonary
microcirculation in patientswith PAH. First pass DCE pulmonary perfusion MR offers the potential of monitoring the direct effects of therapy to pulmonary
micro vascular perfusion.

11:26 407. Assessment of Experimentally Induced Pulmonary Hypertension using High-Resolution MR Flow
M easur ementsin Pigs

Nasreddin D. Abolmaali®, Uwe SeitZ, Martin Kock®, Danid Radeloff*, Volker Hietschold?, Thomas J. Vogl*
1JW Goethe University, Frankfurt am Main, Germany; %I nstitute for Pediatric Cardiology, Frankfurt am Main, Germany; *Center for
Animal Research, Frankfurt am Main, Germany; “Institute for Radiology, Dresden, Germany

This study evaluated up-to-date M R-flow-measurements (MRvenc) in the main pulmonary artery (MPA) to estimate the blood pressure. Six pigswere
instrumented for invasive blood pressure measurement (1PM) within the MPA. Stepwise pulmonary hypertension wasinduced by iv-application of
ThromboxanA2. Using an unsegmented phase-contrast flash-sequence with high temporal resolution (TE/TR=2.4/9.5ms, Sonata), MRvenc was simultaneousy
performed with IPM. MRvenc derived parameters were correlated with IPM. A very high correlation with IPM was reached for the linear combination of the
absolute accel eration time and the maximum flow velocity (r=0.92). Non-invasive assessment of pressurein the MPA appearsto be feasible with thistechnique.

11:38 408. Drug-Induced Fast Resolution of Established L ung I nflammation in Rats Detected Non-Invasively by
MRI

Bruno Tigani®, Catherine Cannet', Sephan Zurbruegg®, John R. Fozard®, Nicolau Beckmann®
"Novartis Ingtitute for Biomedical Research, Basdl, Switzerland

The effects of two compounds, budesonide, a gluco-corticosteroid, and NVP-ABE171, a sdlective phospho-diesterase-4 (PDE4) inhibitor, on established acute
pulmonary inflammation induced by intra-tracheal (i.t.) ingtillation of allergen (ovalbumin, OA), were followed non-invasively in therat lung by MRI. A fast
resolution of lung edematous signals was observed following post-treatment with the compounds. The MRI observations were confirmed by perivascular edema
quantified histologically. However, there was no concomitant reduction of inflammatory parameters assessed ex vivo in the broncho-alveolar (BAL) fluid,
indicating that BAL fluid parameters may not necessarily always be useful indicators of anti-inflammatory effects of compounds.

11:50 409. Magnetic Resonance Elastogr aphy of the Lung: Initial Feasibility

Brian C. Goss', Kiaran P. McGee!, Scott A. Kruse!, Armando Manducal, Richard L. Ehmant
"Mayo Clinic and Foundation, Rochester, Minnesota, USA

Many diseases affect pulmonary function by altering both dynamic and static lung compliance. Conventional pulmonary testing provides an averaged estimate of
overall lung compliance, but no regionally-specific information. We evaluated the feasibility of measuring the elastic properties of lung tissue through M R-based
phase-contrast imaging of propagating shear waves. Initial resultsin porcine lung specimensinflated with air indicate that the shear modulusin lung iswithin the
range of values previoudy reported in the literature.

12:02 410. Biomechanical Analysis of the Lung: A Feature-Based Approach Using Customized Finite Element
M eshes

Tessa A. Sundaram', James C. Gee'
1Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

We describe a feature-based approach to non-rigid registration of two-dimensional pulmonary MR images. Finite e ement meshes are constructed to highlight
anatomical features evident on a sagittal lung view. Resulting displacements are compared to dense fields extrapolated from manually placed vascular landmarks.
Results achieved using customized meshes demonstrate better correspondence to the landmark fields than those acquired using quadrilateral grids. Landmark
congtraints further improve the solution’ s correspondence to the expected result. Thiswork demonstrates the advantages of using feature-based techniquesto
capture lung deformation, and lays the groundwork for biomechanical modeling of the lung using the finite element method.
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12:14  411. Oxygen-enhanced MR Imaging of the Lung: Utility for Assessment of COPD and Prediction of
Postoperative Lung Function in Lung Cancer Patients
Yoshiharu Ohno', Takanori Higashino', Hideaki Kawamitsu?, Daisuke Takenaka®, Marc van Cauteren®, Hiroto
Hatabu®, Kazuro Sugimura®
K obe University Graduate School of Medicine, Kobe, Hyogo, Japan; >Kobe University Hospital, Kobe, Hyogo, Japan; *K obe Ekisaikai
Hospital, Kobe, Hyogo, Japan; “Philips Medical Systems, Tokyo, Japan; °Beth |srael Deconess Medical Center, Boston, Massachusetts,
USA

The purpose of the present study isto determine the utility of oxygen-enhanced MR imaging for assessment of the degree of COPD, and prediction of
postoperative lung function in lung cancer patients. Over all oxygen-enhancement were correlated with the degree of COPD (COPD index,). Predicted
postoperative FEV 1 by oxygen-enhanced MR imaging (ppoFEV 1) was correlated with actual postoperative FEV1. Overall oxygen-enhancement had good
correlation with COPD index (r2=0.55). Correlation between ppoFEV 1 and actual postoperative FEV 1 was excellent (r2=0.76). In conclusion, oxygen-
enhanced MR imaging was useful for  evaluation of the degree of COPD and prediction of postoperative lung function.

Hepatobiliary MR Imaging

Room 713 A/B 10:30-12:30 Chairs; Riccardo Manfredi and Caroline Reinhold

10:30 412.  Accuracy of MRCP vs. ERCP in the Evaluation of Patients with Bile Duct Obstruction in the Setting
of a Randomized Clinical Trial

Josephine Pressacco®, Caroline Reinhold®, Alan N. Barkun®, Jeffrey S Barkun?, Eric Valois', Lawrence Joseph!
"McGill Univeristy Health Centre, Montreal, Quebec, Canada

Endoscopic retrograde cholangiopancreatography (ERCP) isa well-established diagnostic test used in the evaluation of patients with suspected bile duct
obstruction. However, it carries amorbidity of 1-7% and mortality of 0.2-1%. Magnetic resonance cholangiopancreatography (MRCP) is a non-invasive modality
that could identify those patients that do not require a therapeutic ERCP. Two hundred and fifty-eight patients at intermediate risk for bile duct obstruction were
randomized to either MRCP or ERCP. Results for MRCP and ERCP were similar for determining bile duct obstruction, choledocholithiasis and normal studies,
and for determining the actual diagnosis.

10:42 413. MRCP: Imaging Pitfalls and | mprovement with M or phine Administration

Alvin C. Slva', Amy K. Hara®, Jeremy L. Friese?, Patrick T. Liu*
"Mayo Clinic Scottsdale, Scottsdale, Arizona, USA; *Mayo Clinic Rochester, Rochester, Minnesota, USA

Purpose: MRCP evaluation of biliary and pancreatic ductal anatomy and pathology is challenging with nondistended ducts. IV morphineis often used in nuclear
scintigraphy to improve hiliary duct visualization. The purpose of this sudy isto determineif 1V morphine administration improves biliary and pancreatic duct
dilatation at MRCP. Methods: 20 patients, 10 patients with normal biliary or pancreatic ducts and 10 patients with diseased biliary or pancreatic ducts, will
undergo MRCP before and after administration of 0.04 mg/kg of IV morphine. 2D and 3D MRCP images will be acquired before and after morphine
administration on a1.5-T scanner (Philips

10:54 414. Secretin MRCP Derived Quantification of Function in Chronic Pancr eatitis

Alice Gillams!, William Leest
The Middlesex Hospital, London, UK

Introduction We have previoudly reported the use of Secretin MRCP to quantify pancreatic function. We have now studied a group of normal patients and
patients with chronic pancreatitis. Methods and Materials 74 patients referred with suspected or known pancreatic pathology underwent SSFSE MRCP both
before and after 0.1ml/kg IV Secretin.  All imageswere obtained on a 1.5T clinical MR system (Siemens Vision) gradient strength 22mT/m. The exact same
sequence with identical positioning and receiver gain was performed prior to Secretin and at 2 minute intervals post Secretin to a mean of 7 minutes. All patients
also underwent parenchymal pancreatic imaging

11:06 415. Physiological Function of the Pancreaswith Secr etin Enhanced MRCP: A Prospective Evaluation

Alex M. Aisen', Glen A. Lehman', Suart Sherman', Evan Fogel®, Benedict Devereaux®, Tao Li%, Clare Sukey!
Y ndiana University, Indianapalis, Indiana, USA

Elevated pressuresin the pancreatic sphincter, related to dysfunction of the Sphincter of Oddi, have been implicated as an etiologic factor in pancreatis. We
evaluated the efficacy of secretin-enhanced MRCP to diagnose € elevated pancreatic pressure in 38 patients with suspected Sphincter of Oddi dysfunction; who
also underwent clinical ERCP with manometric measurement of pressures. However, in thissmall trial, we did not find that our MRCP measurements were able
to predict the manometric findings.
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11:18 416. Gadophrin-2 Enhancement of Fatty Tissue Necrosesin Rabbits— Can | mprovement of the
Differential Diagnosis between Fatty Tissue Necrosis and Edemain Acute Pancr eatitis Be Achieved?

Sabine Fenchd?, Karin Koretz!, Hans-Juergen Brambs', Elmar Max Merkle?
*University of Ulm, Ulm, Germany; University Hospitals of Cleveland, Cleveland, Ohio, USA

This study aimsto determine if Gadophrin-2, a necrosis-specific contrast agent, accumulatesin fatty tissue necroses and can help to differentiate fatty tissue
necroses from edema in acute pancrestitis. Fatty tissue necroses were induced in nine rabbits by subcutaneousinjection of pancreatic enzymes, Gadophrin-2
enhancement was measured by MRI (T1-w FS FLASH). Histopathologically proven necroses showed a distinctive Gadophrin-2 enhancement one and 24 hours
post-contrast (SNR 55.4+16.1 and 52.0+16.4). There was a good corrélation in size and shape between contrast-enhancing regions and necroses. Therefore,
Gadophrin-2 may improve the differential diagnosis between fatty tissue necroses and edema in acute pancrestitis.

11:30 417. Magnetic Resonance | maging Follow-Up of Small Arterially Enhancing Liver L esions Detected with
Gadolinium-Enhanced 3D Interpolated Techniquein Patients at Risk for Hepatocellular Car cinoma

Pornpim Fuangtharnthip', John R. Leyendecker?, Vamsri Narra®, Hak-Yu Jeong®, Kyongtae T. Bae*
"Mallinckrodit Institute of Radiology, St. Louis, Missouri, USA; 2University of Texas, San Antonio, Texas, USA

Liver MRI isfrequently performed for surveillance of hepatocellular carcinoma (HCC) in cirrhatic patients. The diagnosis of HCC isdlicited when aliver leson
demonstrates early arterial enhancement on gadolinium-enhanced T1-weighted images and high signal intensity on T2-weighted images. However these findings
are not 100% specific for HCC. In particular, differentiating HCC from other benign pathologiesis very difficult in small lesions (<20mm) that lack other hel pful
morphologic features. The purposes of this study are to evaluate the signal characteristics and usefulness of follow-up imaging for diagnosis of HCC and to
estimate an appropriate time interval for follow-up MRI.

11:42  418. Prelimiary In Vivo Studies of Microbubbles as MRI Susceptibility Contrast Agent
Kelvin K. Wong', Ingjye Huang?, Haiying Tang®, Young R. Kin, Iris Y. Chen®, Kenneth K. Kwong®, E S. Yang®, Ed
X W
University of Hong Kong, Hong Kong; 2National Taiwan University, Taipei, Taiwan; *College of Physicians and Surgeons, Columbia
University, New York, New Y ork, USA; “Massachusetts General Hospital, Charlestown, Massachusetts, USA

Microbubble has been used as ultrasound contrast agent for years. Itsapplicationin MRI as a unique susceptibility contrast agent isnot fully explored. In this
abstract, the use of microbubble contrast agent, Optison, asa MR susceptibility contrast agent in vivo is demongtrated for the first time by rat liver imaging at
horizontal 9.4T and mouse liver imaging at vertical 9.4T. In vitro measurements of AR2 and AR2* of Optison are presented at 9.4T.

11:54 419. Intra-Individual Comparison of Gadobenate Dimeglumine (Gd-BOPTA) and M angafodipir
Trisodium (Mn-DPDP) for the Distinction of Hepatic Adenoma (HA) and Liver Adenomatosis (LA)
from Focal Nodular Hyperplasia

G Morana?, L Grazioli?, M Testoni*, L Rubin', L Romanini?, C Procacci®
*University of Verona, Verona, Italy; 2University of Brescia, Brescia, Italy

Gadobenate dimeglumine (Gd-BOPTA) and mangafodipir trisodium (Mn-DPDP) are two contrast agents with liver specific properties. However, while
mangafodipir can be administered only asa dow infusion and used in conjunction with delayed phase imaging, Gd-BOPTA can be administered as a bolus and
used for both dynamic and delayed phase imaging. The present intra-individual study compares these two agentsin nine patients for the detection and differential
diagnosis of hepatic adenoma (HA) and liver adenomatosis (LA) and concludes that Gd-BOPTA is better able to detect and differentiate the detected lesonsfrom
the more common focal nodular hyperplasia.

12:06  420. Gadobenate dimeglumine (Gd-BOPTA) versus SH U 555 A — Two Different MR Contrast Agents
for the Detection and Differential Diagnosis of Hypervascular Liver Tumors

G Schndder?, R. Seidel?, P Fries', W Loytved®, B Kramann®, F Ahlhelmt
*Universitaetskliniken des Saarlandes, Homburg, Saar, Germany

Gadobenate dimeglumine (Gd-BOPTA) is a gadolinium-based MR contrast agent with high T1 relaxivity which, unlike other gadolinium agents, can be used for
both dynamic and delayed MR imaging of the liver. SHU 555 A isan ultrasmall iron oxide agent with T1 and T2 relaxation properties which can also be used for
dynamic and delayed imaging. Blinded intra-individual comparison of the two agentsin 32 patients with hypervascular hepatic tumors revealed an overall
preference for Gd-BOPTA on dynamic images due to greater increases of signal intensity. Detection and delineation of HCC and FNH was al so superior on
dynamic Gd-BOPTA images.
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12:18  421. Detection and Char acterisation of the Biliary M etabolism of the Anti-Cancer Agent |fosfamide
using In Vivo and Analytical 3P MRS and M ass Spectr ometry
Geoffrey S Payne!, Andrzg SK Dzik-Jurasz, Laura Mancini®, Bernard Nutley*, Florence Raynaud®, Martin O.

Leach!
'Royal Marsden Hospital and Institute of Cancer Research, Sutton, Surrey, UK

Biliary excretion is a significant component in the metabolism of many drugs. Using 31P 3d-CSl it is shown that Ifosfamide and its metabolites can be detected in
the gall bladder in a guinea pig model. Analysis of extracted bile using high-resolution MRS and mass spectrometry identifies peaks to include Ifosfamide,
carboxyifosfamide, and a major contribution from a previoudly unreported glutathione conjugate of Ifosfamide. These results may help to identify causes of
oxazophosphorine-related cholecystitis reported in patients.

RF Coils

Room 715 A/B 10:30 - 12:30 Chairs. Ed B. Boskamp and Patrick J. Ledden

10:30 422. Optimization of an RF Microstrip Resonator for High Field I maging

Gene Bogdanov®, Tim Fisher®, Reinhold Ludwig®
"Worcester Polytechnic Institute, Worcester, Massachuseits, USA

Optimization of MRI RF coils has been difficult in the past, since smulation tools only approximated the inductive behavior and did not predict losses. Recently,
the multiconductor transmission line model has proved reasonably accurate in smulating the transverse el ectromagnetic resonator. This method allows detailed
calculation of inductive, capacitive and loss characteristics of the unloaded coil within the constraints of the quasi-TEM approximation. Thiswork presentsa case
study in strip width optimization for a microstrip TEM resonator using the MTL model. The resulting strip width optimizes the coil quality factor, filling factor
and field uniformity.

10:42 423. A Circular-Polarized Double-Tuned (**P and *H) TEM Caoil for Human Head MRI/MRS at 7T
Xiaoliang Zhang?, Xiao-Hong Zhu*, Hongyang Qiao', Haiying Liu', Thomas Vaughan', Kamil Ugurbil*, We Chen'
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

A double-tuned human head TEM cail isdesigned for in vivo proton and 31P MR applicationsat 7T. 3D 31P CSl| acquired from the whole brain using this coil
and high-resolution human head image are presented. A superior SNR of 91:1 of 31P spectra from 4-cc voxelsin the human brain is achieved within 18-minute
data collection in vivo. Theresults of in vivo MR experiments and bench test indicate i) excellent performance of this double-tuned large volume coil design for
human proton and 31P MR studies; ii) great advantages of 31P MRS at ultra-high fields.

10:54 424. 300MHz Quadratur e Shielded Birdcage Head Coil For 7 Teda

Ronald D. Watkins', Kenneth W. Rohling*
'GE Global Research, Schenectady, New Y ork, USA

Since the introduction of the Birdcage Cail , it has by far become the most popular solution for volume coilsin MRI imaging systems up to 4T. Small bore
systems have employed bird cage coils up to 750MHz . Commercial whole body systems are now available employing large volume birdcages at 3T. Wewill
present adesign of a quadrature birdcage transmit receive head coil at 300MHz, for a 7Teda system. We will present methods of extending the useful frequency
range above 4 teda, where other coil topologies such as TEM coils are more common.

11:06  425. The Technology and Techniques of 4T Body Imaging
Thomas Vaughan, Carl Snyder®, Gregor Adriany?, Lizann Bolinger?, Haiying Liu', Alan Stolpen?, Kamil Ugurbil®
"University of Minnesota, Minneapolis, Minnesota, USA; “University of lowa, lowa City, lowa, USA

To make whole body imaging possible at 4T, new understanding, technology, and techniques have been developed. New understanding was required to update
initial impressionsthat practical 4T body imaging was not feasible. RF technology including a body cail, front end, and specialty receiver technology was
developed to make 4T body imaging possible. New techniques such as RF shimming were implemented to correct for artifacts not observed at lower field
strengths. Theresult of bringing together new technology, techniques and understanding is a demonstration of the feasibility of 4T whole body MRI with
examplesfrom brain, breast, abdomen and heart.

11:18 426. Cable Routingin MRI Phase Array Cails

Derek Seeber, Jovan Jevtic!, Ashok Menon', Velibor Pikelja®, Wiliam Johnson®
1)GC Medical Advancs, Inc., Milwaukee, Wisconsin, USA

A method of routing RF cablesalong low electric field areas of alocal coil in a predictable and reliable manner is presented. A conductivering isintroduced into
proximity with the coil loops and connected to the ground shield of the RF cables creating alow electric field area. The RF cables are attached to the conductor
along thering to a point where they exit together asa unified cable. Thering, by defining an area of low e ectromagnetic field, reduces interference on the cables
and coupling between loops allowing for a controlled cable layout.
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11:30 427. Eigenmode Analysisfor Under standing Phased Array Coilsand Their Limits

Scott B. King?, G. Randy Duensing?
"National Research Council of Canada, Winnipeg, Manitoba, Canada; 2MRI Devices Corporation, Gainesville, Florida, USA

A resistance matrix eigenvector/value decomposition is performed on an RF coil array to enable visualization of regional variation of SNR changes caused by the
introduction of non-samplelosses. It isfound that for a particular array, introduction of a non-sample lossthat reducesindividual coil SNR by 14% resultsin
SNR losses ranging from 6% to 28%. This method provides a smplified means for estimating the effect of regional SNR changes due to various |oss mechanisms.

11:42 428. Design Guidelinesfor the Capacitive Decoupling Networks

Jovan Jevtic, Veibor Pikdja, Ashok Menon®, Derek Seeber®, Nunez Tatunt, William Johnson®
Y GC-Medica Advances, Inc., Milwaukee, Wisconsin, USA

The coupling between any two loopsin an MRI RF phased-array coil may be reduced by using a capacitive decoupling network (CDN.) CDN is compatible with
parallel imaging, transmit receive operation, and other decoupling techniques. A generalized CDN may be significantly smplified in many cases of practical
interest by selecting only a portion of the full generalized circuit. We will present an efficient and simple design procedure for the CDN, including an overview of
practical layouts, closed form expressions for the capacitor values, iterative cal culation strategy, aswell as the results of numerical modeling and coil
measurements.

11:54 429. Transmit-Receive Phased Array for Neurovascular Imaging at 3T

Uli Gotshal?, Jeffrey R. Fitzsimmons®
'MRI Devices Corp., Gainesville, Florida, USA; ?University of Florida, Gainesville, Florida, USA

A new transmit-receive phased array coil is presented for neurovascular imaging at 3T. A transmit-receive configuration was chosen in order to minimize the
required RF power, reduce the deposited average SAR, and avoid the safety issuesthat are typically related to the use of whole body coils at high frequency. A
power splitter was designed, optimized and implemented to obtain uniform excitation. B1 maps (as flip angle maps) are shown on volunteer imagesin 3 dice
orientations. The high SNR and high-resol ution capabilities of the 3T Neurovascular array are demonstrated in a short acquisition time MRA study of the
carotids.

12:06 430.  Improved High Resolution Imaging with 4-Element Liquid Nitrogen Phased Array Coil and VD-
AUTO-SMASH at 1.5T
Wingchi Kwok', Zhigang You?, Jianhui Zhong®
YUniversity of Rochester, Rochester, New Y ork, USA

We have recently developed liquid-nitrogen (LN2) cooled phased array RF coils that improve SNR significantly over similar room-temperature array coils and
provide larger field-of-view coverage over single coils. In this study, we investigate the feasibility of combining LN2 phased array coilswith parallel imaging that
savesimaging time by several folds. We built a4-coil element LN2 phased array and imaged using VD-AUTO-SMASH parallel imaging technique. Our
phantom, animal and in vivo imaging tests show that the combined technique improves SNR and savesimaging time. The new technique may be useful for high-
resolution imaging of human extremities and small animals.

12:18  431. A 32-Channel Cail for Phased Array Imaging at 1.5 Teda
Charles L. Dumoulin', Randy O. Giaquinto', Kenneth W. Rohling®, Charles J. Rossi, Ronald D. Watkins',

Christopher J. Hardy", Robert D. Darrow*
'General Electric Global Research Center, Niskayuna, New Y ork, USA

A 32-channe phased array coil for useat 1.5 Tedawas constructed and used for lumbar spineimaging. The phased-array coil design hastwo halves, each
containing 16 active coils. Each coil in the array was designed to have minimal mutual inductance with its nearest neighbors. Baluns were used for each cail to
further isolate the coils and to minimize cableinteractions. The SNR and sensitivity profile of this design were evaluated with high-resolution Fast Spin Echo
imaging.

'H MR Spectroscopy of Human Brain: Techniques and | nsights

Room 717 A/B 10:30 - 12:30 Chairs: Hoby P. Hetherington and Ivan Tkac

10:30 432. Suppression of Creatine and M acromoleculesin GABA Spectral Editing

Changho Choi?, Nicholas J. Coupland®, Peter S. Allen*
"University of Alberta, Edmonton, Alberta, Canada

A spectral editing strategy for the detection of GABA in brain with negligible contamination (0.1% and 4%, respectively) from creatine (Cr) and macromolecules
(MM) isreported. A target doublet peak of GABA at 3.0 ppm is brought about by longitudinal -scal ar-order-coherence-difference editing with a theoretical
efficiency of 50%. Excellent suppression of Cr and MM is achieved using a frequency selective inversion pulse during the longitudinal order period on alternate
scans. Phantom test results of this method are presented.
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10:42 433. In Vivo Measurement of GABA in the Human Brain using One- and Two-Dimensional Selective

Multiple Quantum Spectroscopy at 3 Teda
In-Young Choi®, Sang-Pil Lee', Hellmut Merkl€?, Craig A. Branch®, Jun Shen?
The Nathan Kline Institute, Orangeburg, New Y ork, USA; 2National Institutes of Health, Bethesda, Maryland, USA

In vivo measurements of GABA in the human brain have been achieved with effective suppression of creatine and glutathione using a sdl ective multiple quantum
filter. Signals from macromol ecules, one of the compounding factorsin the GABA measurement in vivo, can be separated from that of GABA using a two-
dimensional multiple quantum spectroscopy method. In this study, we demonstrate the feasibility of a two-dimensional multiple quantum spectroscopy for the
GABA measurement and the efficiency of the suppression of overlapping signals at around 3 ppm in the human brain at 3 Teda.

10:54 434. Comparison of Metabolite T; Relaxation Timesin Different Brain Regionsat 1.5 and 3 Tesa

Thomas Ethofer?, Irina Mader?, Uwe Seeger?, Albert Ludolph’, Wolfgang Grodd?, Uwe Klose?
*University of Ulm, Ulm, Germany; University of Tuebingen, Tuebingen, Germany

Accurate val ues of metabolite rel axation times are necessary for absol ute quantification in magnetic resonance spectroscopy (MRS) and for comparing
spectroscopic data obtained at different field strengths. Metabolite T 1 relaxation times have been determined for different regions of the human brain in several
sudiesat 1.5 T, but dataon T1 valuesat 3.0 T are available only for occipital grey matter (GM) and white matter (WM). The objective of this sudy wasto
compare T1 relaxation times of brain metabolitesin six different brain regionsin normal adultsat 1.5T and 3 T.

11:06  435. Age-Related Changes of Cerebral M etabalite Concentrations: A Quantitative Proton MR
Spectroscopic Study
Noriaki Hattori*, Kazuo Abe', Masahiro Umeda?, Masaki Fukunaga®, Noriko Inoue®, Yoshiaki Someya®, Mieko

Matsui®, Saburo Sakoda®, Tohru Sawada®
*Osaka University Graduate School of Medicine, Suita, Osaka, Japan; *Meiji University of Oriental Medicine, Hiyoshi, Kyoto, Japan; *BF
Research Ingtitute, Suita, Osaka, Japan

The heterogeneity of the tissue composition of the region of interest (ROI) may cause the inaccuracy in the quantitative analysis of single voxel MRS studies. The
presented approach was based on a multiple regression analysis and incorporated the tissue composition as a predictive variable. Spectra were acquired from four
ROIsin the gray matter and the white matter of each of the 75 healthy subjects (range 22-76 yearsold). The results showed that the concentrations of N-acetyl
group and glutamate were decreased and the concentrations of myo-inositol and creatine+phoshocreatine were increased with different spatial distribution with
aging.

11:18 436. Proton MRS of the Cervical Spinal Cord: Protocol Optimisation and Control M etabolite Ratios.

Fraser Cooke', Andrew Blamire', Bheeshma Rajagopalan’, David Manners', Tom Cadoux-Hudson?, Peter Stylest
MRC MRS Unit, Oxford, Oxfordshire, UK; 2Department of Neurosurgery, Oxford, Oxfordshire, UK

Proton MRS of the spinal cord istechnically challenging. We investigated how to minimize the difficulties posed by the small size of the cord, movement with
physiological cyclesand field inhomogeneities characteristic of this anatomical area. Conventional imaging and Bo mapping of the region led usto choose a
35x9x7mm voxel positioned high in the cord to achieve reasonable sensitivity and acceptable lineshape. Acquisition was gated to the cardiac cycle. This protocol
gave consistent and reliable spectra from the cervical cord. The metabolite levels were compared with those in the cortex, cerebellum and brainstem in 6 control
subjects.

11:30 437.  Predicting Futur e Development of Mild Cognitive |mpairment using H-1 MRS:; Optimizing Echo
Time and Voxel Placement
Keal Kantarci®, Ronald C. Petersen’, Bradley F. Boeve!, David S, Knopman?, Glenn E. Smith!, Robert J. Ivnik®, Eric

G. Tangalos', Clifford R. Jack, Jr.!
"Mayo Clinic, Rochester, Minnesota, USA

We sought to determine the optimal 1H MRS voxel placement and TE for a specific clinical application; predicting future development of Alzheimer's Disease
(AD) in cognitively normal elderly and people with mild cognitive impairment (MCI). We evaluated posterior cingulate gyri, superior temporal |obe and medial
occipital lobe VOIsand TEs of 30 and 135ms. Metabolite measurements from the posterior cingulate gyri with TE=30ms were the best predictor of conversion to
MCI and AD. Basdine M1/Cr and Cho/Cr may be useful for predicting progression to MCI in normal elderly and NAA/Cr may be useful for predicting
progresson to AD in MCl.

11:42 438. Short TE Proton Spectroscopy in Variant and Familial Creutzfeldt Jakob Disease

Rebecca Cordery", David MacManus', John Collinge', Martin Rossor?, Adam Wal dman?
Y nstitute of Neurology, London, England, UK; 2Institute of Neurology and Charing Cross Hospital, London, England, UK

We describe novel quantitative short TE proton MRS findingsin the thalami, caudate nuclei and frontal white matter in patients with prion diseases; variant CJD,
sporadic CID and familial prion disease. Our results: 1) Reveal differing patterns of metabolite abnormality in these prion diseases, 2) show striking myo-inositol
and NAA abnormalities which may reflect severe thalamic astrogliosis and neuronal lossin vCJD, 3) demonstrate regional disease involvement not seen on
structural imaging sequences, 4) emphasi se the importance of short TE measurements for detection of myo-inositol, and 5) suggest a potential role for MRSin
clinical diagnosisof prion diseases.
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11:54 439. Frontal Lobe and Cerebellar Choline Signalsin Alcohalic Patients I ncr ease with Abstinence

Gabriele Ende', Sgi Walter®, Helga Welzel*, Wolfgang Weber-Fahr?®, Andreas Heinz!, Karl Mann®
ICentral Institute of Mental Health, Mannheim, Germany

We performed alongitudinal 1H multisice MRSI study of the frontal lobe and cerebellum in alcoholic patients and healthy controls. CSF-corrected metabolite
values are reported. We found decreased signals of choline containing compoundsin the cerebellum of al coholics compared to controls and increasing signal's of
chaline containing compounds in frontal lobe white matter and the cingulate gyrus of abstinent patients. No changesin NAA could be detected, neither in the
longitudinal design nor in comparison with healthy controls.

12:06 440. Absolute Quantification of M etabolic Changesin the Frontal Brain of Depr essive Patients before
and after Treatment: A Proton MRS Study at 3T

Sephan Gruber®, Richard Frey", Andreas Stadlbauer?, Viadimir Mlynarik®, Segfried Kasper®, Ewald Moser*
YUniversity of Vienna, Vienna, Austria; 2University of Erlangen-Niirnberg, Erlangen, Germany

Localized "H-MRS was used to measure 18 previously untreated depressive patients before and after treatment with Citalopram. Absolute values (mmol/kg wet
weight) of the measured metabolites were calculated using LCModel. Compared to controls, depressive patients showed significantly higher absolute
concentrations of tCr left-frontally and right-frontally. Four weeks after treatment tCr in patients was lower compared to baseline | eft-frontally and right-frontally.
For both voxelstCr in patients was significantely lower after treatment compared to baseline. To our best knowledge, thisisthe first proton MRS study sucessfully
monitoring the effect of drug treatment on depressive patients.

12:18 441. Acute Hyperketonemia Raises Brain L actate L evels

JullieW. Pan', Catherine Nadal®, Jong-Hee Hwang', Hoby P. Hetherington®
*Albert Eingtein College of Medicine, Bronx, New Y ork, USA

We have previoudy reported that the brain can readily take up and consume b-hydroxybutyrate (BHB), the major ketone body. However, the quantitative extent
to which brain takes up BHB and how it may affect lactate concentrations has not been examined in human brain. We used adiabatic homonuclear editing applied
with a surface coil to detect occipital lobe BHB and lactate. Thiswas performed in conjunction with infusion induced hyperketonemia, achieving plasmalevels of
up to 4.5mM. All studies were performed using a Varian 4T Inova whole body MR system with a 7cm 1H surface coil
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GOLD CORPORATE MEMBER LUNCHTIME SYMPOSIUM
Amersham Health
Platforms and Protocols: The Great Debate

Hall F/G 12:30 - 13:30

Speaker: Thomas M. Grist, M.D.
University of Wisconsin Medical School, Madison, Wisconsin, USA

BASIC SCIENCE FOCUS SESSION (WITH POSTERS)
Artifact Correction

Room 718A 13:30 - 15:30 Chairs: Matt Bernstein and Jeffrey L. Duerk

Please see page 214 for details.

BASIC SCIENCE FOCUS SESSION (WITH POSTERYS)
New Frontiersin Cardiovascular MR

Room 718B 13:30 - 15:30 Chairs. Frederick H. Epstein and Michael Horn

Please see page 314 for details.

CLINICAL SCIENCE FOCUS SESSION
Musculoskeletal MR Imaging: Feasibility Studies

Room 716 A/B 13:30 - 15:30 Chairs: Christopher F. Beaulieu and William B. Morrison

13:30 442. High Resolution Quantitative | maging of Patellar Cartilage Defectsat 1.5T

Rob HH van der Rijt!, Harrie van den Bosch', Adrian Knowles?, Joost HIPM Kortman®, John HM Wonder gem’
YCatharina Hospital, Eindhoven, Noord Brabant, Netherlands; 2Philips Medical Systems, Best, Noord Brabant, Netherlands

Repetitive, direct blunt trauma or high-energy joint loading can cause cartilage damage without visible tissue disruption. In this abstract we demonstrate the
feasibility of performing high resolution quantitative T2 mapping of patellar cartilage defects, and DWI on aclinical system, within clinically acceptable scan
times. 16 Subjects were scanned on a 1.5T system using a 47mm surface coil. A GRASE multi-echo sequence was used for T2 mapping. T2 values corresponded
with those reported in literature. 3D spiral imaging best demonstrated pathology.

13:40 443. High-Resolution Cartilage Imaging in the Knee using FEM R: Comparison of Sequences

Garry Gold, Ann Shimakawa?, Brian Hargreaves', Shreyas Vasanawala', Jean Brittain®, Christopher Beaulieu®
Stanford University Stanford, California, USA; 2GE ASL West, Menlo Park, California, USA

Fluctuating Equilibrium MR (FEMR) isa new rapid cartilage imaging technique based on steady state free precession (SSFP). We compared FEMR to 3D
Spoiled Gradient-Recalled Echo (3D-SPGR) and 2D Fast Spin Echo (2D-FSE) inimaging articular cartilage in the knee. Weimaged 10 normal volunteers and
compared signal-to-noise (SNR) and SNR efficiency. FEMR may allow rapid cartilage screening in routine knee MRI, or faster high-resolution imaging for
cartilage volume or thickness measurements.
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13:50  444. Combined 4-Teda MRI, 3-D CT and Arthroscopy in Subjects with Early Osteoarthritis
Joanna C. Suan', Alexandra Kirkley?, J Robert Giffin®, Chris J. Norley, Joseph S. Gati?, Lisa M.F. Thain? Alison R.

Spouge?, David W. Holdsworth?
Robarts Research Ingtitute, London, Ontario, Canada; 2University of Western Ontario, London, Ontario, Canada

Arthroscopy isthe standard reference for the evaluation of cartilage, however thistechniqueisinvasive and lacks assessment of deep cartilage, early cartilage and
subchondral bone alterations, and longitudinal evaluations. The need for non-invasive imaging techniques has driven the devel opment of magnetic resonance
imaging (MRI) and computed tomography (CT), but islimited in sensitivity and specificity by signal-to-noiseratio and image resolution at 1.5 Teda. In this
study, we have imaged arthroscopy patients with early osteoarthritis (OA) using 4-Teda MRI and high-resolution 3-D CT. We have found that high-resolution
MR images can detect changesin cartilage associated with early OA.

14:00 445. Do Clinical Symptoms Correlate with Abnormal Cartilage T,?

Timothy J. Mosher?, Vi Liu', Bernard J. Dardzinski2, Michad B. Smith!
*Penn State University College of Medicine, Hershey, Pennsylvania, USA; 2University of Cincinnati College of Medicine, Cincinnati,
Ohio, USA

The purpose of the study isto determineif patients symptoms of osteoarthritis correlate with the degree of abnormality identified on MRI T2-maps of knee
articular cartilage. Patient symptoms as measured using the WOMAC Osteoarthritis Index were compared to regional T2 abnormalitiesidentified on quantitative
MRI T2 maps of knee articular cartilage. There wasweak correlation between patient symptoms and MRI T2 scores.

14:10  446. T,, Relaxation Mapping: Quantitative In Vivo Assessment of Early Degener ative Changesin
Symptomatic OA Subjects
Ravinder Reddy Regatte', Sarma V.S. Akella®, Gwen Lech?, Arijitt Borthakur®, John Bruce Kneeland®, Ravinder

Reddy*

*University of Pennsylvania, Philadelphia, PA, USA

The purpose of the work was to demonstrate the feasibility of quantifying the early degenerative changesin patellofemoral joint, in vivo, using T1r relaxation
mapping. Five early symptomatic osteoarthritic (OA) subjectswere studied using 3D-T 1r weighted MRI at 1.5T. Inall these subjects, either lateral facetsor
medial facets of patellar cartilage showed elevated T1r. T1r relaxation times computed in elevated regions of interest (ROI) on cartilage vary from 63+3msto
75+6ms, which represents a 26-50% increase in T1r when compared to that in healthy control subjects.

14:20  447. InVivo dGEMRIC Observations of Cartilagein the Knee
Ashley Williams', Brian McKeon?, Lyle Michdi®, Amy Gillis', Martha Gray*, Deborah Burstein®
'Beth | srael Deaconess Medical Center, Boston, Massachusetts, USA; 2New England Baptist Hospital, Boston, Massachuseits, USA;
®Brigham and Womens Hospital, Boston, Massachusetts, USA

We examined in vivo dGEMRIC images of articular knee cartilage in 22 asymptomatic and sympotomatic individuals. The dGEMRIC index (T1) varied over a
range from 350 msto 550 ms, with focal areas below 350 ms; these results provide some guide for the identification of high, mid, and low ranges of the
dGEMRIC index in vivo. Differences between the lateral and medial compartments were observed, as were increases in the AGEMRIC index in volunteerswho
were post-arthroscopy and on glucosamine supplements.

14:30 448. Measur ement of Gd-DTPA Pharmacokineticsin the Pediatric K nee using Perfusion-Weighted MR

Imaging

Dagnachew W. Workie', Bernard J. Dardzinski?, Tal Laor®, Kathleen L. Emery®

YUniversity of Cincinnati, Cincinnati, Ohio, USA; 2Cincinnati Children's Medical Center, Cincinnati, Ohio, USA; *University of Cincinnati
College of Medicine, Cincinnati, Ohio, USA

Open two-compartment pharmacokinetic modeling was applied to quantify Gd-DTPA dynamic contrast enhanced MR imaging in the knee of children with a
history of osteochondritis dessicans (OCD, Group I) or juvenile rheumatoid arthritis (JRA, Group I1). A specific enhancement pattern was observed for each
individual. Besides other kinetic parameters, a parameter which isafunction of permesability surface area product was found to show significant variation among
individuals. This model may be used to evaluate disease activity and assess therapeutic efficacy.

14:40  449. Measurement of Skeletal M uscle Perfusion in Normal Volunteer s During Reactive Hyperemia:
Validation of a“Step Input” Gadolinium Enhanced Method using Arterial Blood Flow Techniques
Richard B. Thompson®, Venkatesh K. Raman', Alexander J. Dick®, Robert S. Balaban®, Elliot R. McVeigh', Robert J.

Lederman*
"National Institutes of Health, Bethesda, Maryland, USA

Skeletal muscle (calf) blood flow is measured in eight normal volunteers during post-ischemic reactive hyperemia. Regional muscle blood flow is measured with
Gd-DTPA inflow enhancement using a step input of Gd-DTPA concentration achieved with the release of the occlusive thigh cuff used for inducing hyperemia.
Additionally, global calf blood flow during hyperemiais measured both in the popliteal artery, with real-time phase contrast MRI, and with conventional venous
occlusion strain-gauge plethysmography. The phase-contrast flows have a corrélation of r2 = .82 with the Gd-DTPA inflow results, while the plethysmographic
flow had an r2 < .25 with either method.
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14:50  450. In-Vivo T, and T, Measurements of Muskuloskeletal Tissue at 3T and 1.5T
Eric Han', Garry Gold?, Jeffrey Stainsby®, Graham Wright®, Christopher Beaulieu?, Jean Brittain®
'GE Medical Systems ASL West, Menlo Park, California, USA; *Stanford University, Stanford, California, USA; *Sunnybrook and
Women's College Health Sciences Centre, Toronto, Ontario, Canada

T1 and T2 values of muskuloskeletal tissues were measured in 5 normal volunteersat 1.5T and 3T. Look-Locker and T2 preparation methods were used to
acquireimages at different pointson the T1 and T2 relaxation curves. A mono-exponential fit of the sampled pointsyielded T1'sand T2’ sthat werein therange
of published values. Knowledge of 3T relaxation time constantsis critical for the development of optimized muskul oskeletal imaging protocols at the higher field
strength.

15:00  451. Proton Imaging of Periosteum and Cortical Bone with Ultrashort TE (Ute) Pulse Sequences
Ines Reichert?, Peter D. Gatehouse?, David N. Firman®, Karyn E. Chappel!, Amy H. Herlihy*, Joanne Holmes', lan

R. Young', Graeme M. Bydder*
! mperial College, London, UK; °MRRS, Guildford, Surrey, UK

Adult periosteum and cortical bone have very short T2'sand characteristically produce no signal with virtually all pulse sequencesused in clinical practice. This
lack of signal has meant that these tissues have been poorly determined in MR terms. The use of ultrashort TE (Ute, TE = 80 msecs) pul se sequences produces
detectable signal from these tissues. Changesin thissignal can then be observed after contrast enhancement and proximal to fractures probably as a result of
increased blood flow. Ute sequences may be of particular value in characterizing the organic matrix of cortical bone.

15:10 452.  Simultaneous Acquisition of 3D p-M R Images of Trabecular Structurein the Distal Tibia and
Calcaneus

Aranee Techawiboonwong®, Hee Kwon Song?, Felix W, Wehrlit
*University of Pennsylvania, Philadelphia, Pennsylvania, USA

Micro-MRI is able to generate images at a resolution sufficient to quantify trabecular bone network architecture at such peripheral sitesasthe distal radius,
calcaneus and distal tibia. However, it is currently not known which sites are most predictive of architectural changes occurring at the common fracture sitesin
response to treatment. The goal of thiswork was to image two nearby locationsin a single scan. For this purpose a 3D FLASE was modified to smultaneoudy
acquire images from the tibia and the calcaneus in an interleaved fashion, thus essentially halving total scan time of performance with successive scans.

15:20 453. A Registration-Based MR Method for Calculating In-Vivo 3-D Knee Joint Motion: Validating Finite
Element Simulations
Avril D. McCarthy*, Seven Wood?, David C. Barber®, D. Rodney Hose?, David Chan®, Derek R. Bickerstaff*, Gail

Darwent, lain D. Wkinson?
ISheffield Teaching Hospitals Trust, Sheffield, Y orkshire, UK; 2University of Sheffield, Sheffield, Y orkshire, UK;; ®Sheffield Centre of
Sports Medicine, Sheffield, Y orkshire, UK

A registration-based method to cal culate in-vivo knee joint motion from MR data has been developed. Its purposeisto permit validation of finite element (FE)
simulations of kneejoint motion. High resolution T2* volumes, and quasi-dynamic T1-weighted cine images of the knee under load, were acquired and
segmented. A rigid transformation method was devel oped to map the segmented volume onto the sparse dynamic segments and the L evenberg-Marquardt non-
linear least squares minimisation method used to decompose the resultant matrix into its Euler rotation components. Calculated joint angles of thetibiareativeto
the femur demonstrate the knee's screw-home mechanism.

CLINICAL SCIENCE FOCUS SESSION
Functional Abdominal and Pelvic MR Imaging

Room 713 A/B 13:30 - 15:30 Chair: Kaori Togashi

13:30 454. MR Lymphangiogr aphy for Detection of Minimal Nodal Disease in Patients with Prostate Cancer :
Does Postcontr ast | maging Alone Suffice for Accurate Char acterization

Mukesh G. Harisinghani®, Ralph Weissleder®, Peter F. Hahn, Mansi Saksena®, Shahin Tabatabei®, Peter Mudler?
"Massachusetts General Hospital, Boston, Massachusetts, USA

Ultrasmall superparamagnetic iron oxide [USPIO; (Combidex™] isarelatively new RES targeted MR contrast agent that is known for lymph node uptake. The
current imaging technique with USPIO involvesimaging pre- and 24 hours after contrast administration. The purpose of this study was to evaluate the utility of
USPIO enhanced images alone in characterizing lymph nodesin staging patients with prostate cancer
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13:40 455.  Comparison of Techniquesfor Measuring T, under Flow Conditions: | mplications for Assessment of
Renal Function

Sara K. Alford*, Orhan Unal?, Frank R. Korosec!, Thomas M. Grist!
1Univers'ty of Wisconsin - Madison, Madison, Wisconsin, USA

Measuring T, differencesin therenal artery and vein following gadolinium contrast media injection may be used to assessrenal function; however the accuracy of
the T, measurementsiscritical. In thisstudy, we validated T, measurementsfor a fast steady state free precession (SSFP) sequence and an echo planar Look-
Locker (EPI LL) sequence under static and flowing conditions. Our results suggest that SSFP and EPI LL methods provide accurate and rapid T, measurements
for calculation of extraction fraction.

13:50  456. Coalor R,* Map to Access Renal R,* Changes during Water Diuresis
Chun Zuo?, Neil Rofsky?, Houman Mahallati?, Jeongsik Yu?, Ming Zhang®, Scott Gilbert?, Frank Epstein?
"McL ean Hospital, Belmont, Massachusetts, USA; ?Beth |srael Deaconess Medical Center, Boston, Massachusetts, USA; *Medonline Co.,
Lexington, Massachusetts, USA

BOLD MRI has previously been used to study renal function. The method of data analysisin previous studies utilized a number of ROIsin medullaand cortex
throughout the renal R2* mapsto estimate changesin renal oxygenation during water diuresis. Owing to the complicated anatomy of the human kidney and the
arbitrary nature of ROI placement, alarge variance of the averaged R2* values may limit the application of renal BOLD MRI. This study investigated the use of
color R2* map as a graphic alternative to access the changesin renal oxygenation in human kidneys during water diuresis.

14:00 457.  Diffuson-Weighted | maging of the Abdomen Within a Single Breath-Hold

Roland Bammer?, Lawrence C. Chow!, F. Graham Sommer?®, Michael E. Moseley*
Stanford University, Stanford, California, USA

A diffusion-weighted single-shot EPl (DW-sshEP!) pulse sequence was designed to generate high-quality diffusion-weighted images and corresponding isotropic
ADC mapswith full coverage of the solid organs of the abdomen in a single breath-hold. DWIs of high quality were obtained in 12 healthy subjectsand 12
patients with various abdominal masses and corresponding isotropic diffusion coefficients were calculated. For the first timein-vivo it wasfound that diffusivity is
markedly decreased in obstructive kidney disease.

14:10 458.  Application of a GRASE Multi-Echo Sequence for Rapid High Resolution T, M apping of the

Prostate
Frank van Megen®, Adrian Knowles?, Eric Vrijhof*, John HM Wondergen, Harrie van den Bosch
!Catharina Hospital, Eindhoven, Noord Brabant, Netherlands; 2Philips Medical Systems, Best, Noord Brabant, Netherlands

Using anew clinically available GRASE multi-echo sequence we investigate its application for quantitative T2 mapping of the prostate. Fifteen subjectswere
scanned on aclinical 1.5T system. Eighteen images, each with a different TE (12ms, 24 ms..204ms), were acquired in a scantime of 2:40 minutes. Thein-plane
resolution was 1.6mm2 with a dice thickness of 3.5mm. Signal-to-Noise was adequate even at thelong TE’ s allowing accurate curvefitting to be performed. This
sequence allows rapid, accurate, T2 mapping to be performed in the clinical environment for determination of prostate cancer, thus providing the possibility of
monitoring treatment response.

14:20 459. Correlation Between Endorectal M RI and Diffusion Weighted | maging (DW1) in Cancer ous and
Nor mal Prostate

Keya Hosseinzadeh!, Samuel Schwarz
"University of Maryland, Baltimore, Maryland, USA

This study determined the relationship of DWI and ADC val ues between normal and cancer tissue in patients with prostate cancer. 11 patients with biopsy proven
cancer were studied by endorectal MRI and DWI. Using agrid system, regions in the prostate gland were denoted as “ cancer” and “normal” on T2 images and
corresponding ADC values calculated. The differencein mean ADC valuesfor cancer and normal tissue were statistically significant. Conclusion; DWI
demonstrates a complimentary rolein tumor detection in prostate cancer.

14:30 460. Diffusion Tensor |maging of the Prostate

Daniel Tozer', Peter Gibbs?, Lindsay W. Turnbull?
*University College London, London, UK; *University of Hull, Hull, Yorkshire, UK

Diffusion tensor imaging is applied to the prostate to measure properties of prostatic tissues such asthe principle diffusion eigenvector and fractional anisotropy. It
isthought that structures such as the acini, which run craniocaudally, may result in diffusion along them being easier. It was found that diffusion isindeed greater
aong the craniocaudal direction, however due to the large nature of the ADC’ sthis may be dueto flow in the acini as opposed to anisotropic diffusion. It wasalso
found that Progtatic Carcinoma has a significantly higher fractional anisotropy than the other two tissue types.
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14:40 461. In Vivo Determination of the Microvascular Char acteristics of Prostate Cancer using Dynamic

Contrast-Enhanced MRI

David L. Buckley*, Caleb Roberts', Geoff J.M. Parker?, John P. Logue?, Charles E. Hutchinson®
*University of Manchester, Manchester, England, UK; Christie Hospital, Manchester, England, UK

Tumour angiogenesisis a recognised prognostic indicator in patients with prostate cancer treated with external beam radiotherapy. Using rapid dynamic contrast-
enhanced 3D MRI and a distributed parameter tracer kinetic model the microvascular characteristics of prostate cancer were assessed in a group of patients prior
to treatment with radiotherapy. Blood flow was higher in the tumours than in normal peripheral zone but there were no significant differencesin PS product or
blood volume. Thisnovel approach may prove valuable as a prognostic tool and the patients will be studied post-treatment to assess tissue response.

14:50 462. In-Vivo Perfusion and T; Measur ementsin the Female Pelvis during the Normal M enstrual Cycle

Caroline Hoad", Jon Fulford®, Nick Raine-Fenning?, Bruce CampbelI?, 1an Johnson?, Penny Gowland*
"Nottingham University, Nottingham, UK ; 2University Hospital, Nottingham, UK

Uterine perfusion and T, were measured in healthy, ovulatory women using a FAIR EPI sequence at three different times during the normal menstrual cycle
(fallicular, peri-ovulatory and luteal phases). The statistically significant changesin the data were: increase in perfusion in the myometrium between the follicular
and peri-ovulatory phases, lower perfusion in the endometrium compared to the myometrium for the follicular and peri-ovulatory phases and adecreasein Ty in
the endometrium between peri-ovulatory and luteal phases. Overall this technique showed potential for these two parametersin investigating the female pelvis.

15:00 463. Endometrial and Junctional Zone Volume M easur ementsin Unexplained | nfertility: The Effect of
Sildenafil Citrate (Viagra™)

Caroline Hoad®, Jon Fulford®, Nick Raine-Fenning?, Bruce CampbelI?, 1an Johnson?, Penny Gowland*
*Nottingham University, Nottingham, UK ; 2University Hospital, Nottingham, UK

Sildenafil citrate (Viagra™) was used in a double blind cross-over trial to determine its effect on endometrial and junctional zone volumesin both unexplained
infertility and a control group of apparently fertile women. Tissue development was assessed using T,-weighted magnetic resonance imaging of the pelvis, at three
different time pointsin the menstrual cycle (early follicular phase, ovulation, mid-luteal phase). There was no difference in volumes between the placebo and
Viagra™ cycles. At ovulation endometrial and junctional zone volumes were smaller in theinfertility compared to the control group although the difference was
not statistically significant (P>0.1).

15:10  464. Circadian Rhythm of Uterine Peristalsis
Aki Kido!, Kaori Togashi®, Asako Nakai', Masako Kataoka®, Takatoshi Fujiwara®, Ari Kobayashi®, Shingo Fujii?,
Juniji Konishi*
*Kyoto University, Kyoto, Japan

The uterus has an inherent contractility. Recent investigations have shown subtle and wave-like movement of the subendometrial myometrium and endometrial
striping in women of reproductive age using cine mode MR imaging. These movements have been called uterine. Literatures have indicated close relationship
between uterine peristalsis and menstrual cycle phases, indicating its possible role in sperm transport, discharge of menstrual blood. However, there has been no
investigation on the possible fulctuation of peristalsis during the day. Our purposeisto confirm the presence or absence of the circadian change of the uterine
peristalsisin women of reproductive age.

Coil Array Design for Parallel Imaging

Room 718A 16:00 - 18:00 Chairs: Daniel K. Sodickson and Steven M. Wright

16:00 465. New RF Coail Topology for High Performance SENSE in 3D

Derek Seeber?, Velibor Pikdjal, Jovan Jevtic
1)GC Medical Advancs, Inc., Milwaukee, Wisconsin, USA

It has been recognized that RF coil geometry playsa crucial rolein SENSE performance. However, to date, only minor modifications to conventional loop layout
have been proposed, such as the use of non-overlapping loops. We propose aradically new coil topology using triangular loops, specifically tailored for SENSE
acceleration along all three orthogonal axes. Our design allows for an additional 2-fold acceleration in the z-direction, without compromising the SENSE
performancein the transverse plane, and, most importantly, without increasing the number of channels. SENSE g-factor maps and the new coil layout will be
presented.

16:12 466. Sixteen Channel Gapped SENSE Array for Brain Imaging at 3T

Patrick Ledden', Jacco de Zwart?, Peter Gelderen®, Jerzy Bodurka?, Jeff Duyn?
"Nova Medical, Inc, Wakefield, Massachusetts, USA; 2National Institutes of Health, Bethesda, Maryland, USA

We demonstrate a sixteen channel whole-brain surface coil array for functional brainimaging at 3T. A combination of capacitive isolating circuitsand ultra-low
impedance preamplifiers decoupled the gapped array e ements and provided a high degree of isolation between channels. Sensitivity wasincreased over a
conventional whole brain coil by up to 6 fold in the cortex and 2 fold in the deep brain structures. G factor maps showed excellent SENSE performance at rates 2-
4,
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16:24 467. A 16-Channel Transmit/Receive Volume L attice Array (VLA) for High Acceleration in Parallel

Imaging

Ray F. Lee', Eddy B. Boskamp?, Randy O. Giaquinto, Michagl A. Ohliger®, Daniel K. Sodickson®

'GE Global Research Center, Niskayuna, New Y ork, USA; 2GE Medical System, Milwaukee, Wisconsin, USA; *Harvard-MIT, HST,
Boston, Massachusetts, USA; “Beth | srael Deaconess Medical Center, Harvard Medical School, Boston, Massachuseits, USA

An analytic relationship between coupled and decoupled array structures was derived in the context of a volume lattice array (VLA) consisting of encircling strips
and a cylindrical ground plane. A 16-channel transmit/receive volume lattice array (VLA) and a 16-way transceive RF front-end were constructed. Parallel MRI
experiments with the VLA tuned to its Oth-mode achieved double-digit (up to 16-fold) acceleration factors, demonstrating that not only decoupled but also
appropriately coupled arrays can be used for parallel imaging.

16:36 468. A Novel SENSE-Optimized 8-Channel Hybrid Transmit/Phased Array Receive Head Coil for 3T
and 4T Horizontal Systems

Yun-Jeong Yang®, Xiaoyu Yang®, Labros S. Petropoulos*
YUSA Instruments, Inc, Aurora, Ohio, USA

A novel SENSE-optimized 8-channel Hybrid head coil consisting of; a) a 16-leg transmit birdcage resonator, and b) an 8- channel array of non-overlapping but
mutually decoupled elementsis presented. The transmit and receive coils are electrically separated entities but mechanically integrated. Average and local SAR of
the hybrid structure using commercially available software on the head model were calculated at 3T and 4T, respectively. In vivo SENSE and GRAPPA imaging
of ahuman volunteer with a constructed hybrid prototype coil was performed on a 3.0 T whole body scanner, providing exceptionally good images for reductions
factorsup to R=4.

16:48 469. Depth Penetration of RF Coil Arraysfor Sequential and Parallel MR Imaging
D. K. Sodickson®, R. F. Lee?, R. O. Giaquinto?, C. M. Callins®, C. A. McKenzi€e', M. A. Ohliger®, A. K. Grant?, J. D.
Willig-Onwuachi?, E. N. Yeh*, H. V. Kressel*
!Beth |srael Deaconess Medical Center and Harvard Medical School, Boston, Massachusetts, USA; °GE Global Research Center,
Niskayuna, New Y ork, USA; 3Pennsylvania State University College of Medicine, Hershey, Pennsylvania, USA; “Harvard-MIT Division
of Health Sciences and Technology, Boston, Massachusetts, USA

In order to address concerns about depth penetration of arrayswith large numbers of small elements, SNR was evaluated as a function of depth and parallel
imaging accel eration factor in arrays with varying numbers of el ements but the sametotal physical extent. Theory and electrodynamic simulations confirmed that,
at fixed acceleration factor, larger numbers of smaller elementsyield higher SNR at arbitrary depth than their fewer-element counterparts. Experimental resultsin
four-, two-, and one-element arrays showed similar behavior. An eight-element array showed modest rel ative decreasesin depth penetration at low accelerations
(likely due to coupling) but gains at higher accelerations.

17:00 470. Simulations with Optimized SENSE-coil Arrays

Peter Mazurkewitz!, Volkmar SchulZ, Hermann Singer®
TUHH Technologie GmbH, Hamburg, Germany; *Philips Research L aboratories, Hamburg, Germany; *Technische Universitét Hamburg
Harburg, Hamburg, Germany

For the design of RF-cail-arraysfor parallel imaging techniques like SENSE and SMASH, correlated noise and sensitivity profiles areimportant. The
electromagnetic field of each coil of an array can be considered asweighted linear combination of a set of known fields from simple coils, called base coils. Based
on thisidea, anumerical method is presented, which calculates the current pattern of optimized SENSE-coil profileswith arbitrary accuracy, including smulated
noise and sensitivity data. Simulations of an optimized SENSE-coil, investigations of SNR and geometry-factor are shown.

17:12 471, Real-TimelLarge-FOV MRI with a Massively Parallel 32-Channel MRI System and Detector Array
Christopher J. Hardy®, Robert D. Darrow", Manojkumar Saranathan?, Randy O. Giaquinto®, Kenneth W, Rohling®,
Charles L. Dumoulin®, Yudong Zhu', Paul A. Bottomiey®

'GE Global Research Center, Niskayuna, New Y ork, USA; 2GE Medical Systems, Waukesha, Wisconsin, USA; 3Johns Hopkins
University, Baltimore, Maryland, USA

The advantages of very large array sizesfor high-speed 2D MRI were explored using a 32-channel parallel-MRI torso array and a cusom 32-channel 1.5 T MR
system. Real-time large field-of-view (FOV) imaging was performed using an interleaved echo-planar pulse sequence, and body survey imaging with a repeated
single-shot fast-spin-echo (SSFSE) sequence. Variable FOV shifting and parallel imaging techniques were used to accel erate image acquisition. The use of ahigh
number of coils allowed expansion of the FOV during rapid imaging while maintaining relatively high frame rates and spatial resolution.

17:24 472. A 64 Channel Planar RF Coil Array for Parallel Imaging at 4.7 Teda

Mary Preston McDougall*, Seven M. Wright!, David G. Brown'
Texas A&M University, College Station, Texas, USA

Dynamic MR imaging is becoming an invaluable diagnostic tool while smultaneoudy physiological and instrumentation limitations are being approached for
gradient based fast sequences. The ability of multiple receiver coilsto decrease scan time without increasing gradient demandsistherefore an area greatly
necessary to develop and explore. Using arrays of four to eight elements; it is becoming common to obtain accelerations of two to threein aclinical setting. This
abstract describes the development and design of thefirst 64 channel RF receive coil array that has been used to obtain imagesin aslittle as a single echo.
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17:36 473.  SENSE Imaging with Multi-Port TEM Caoailsat Ultra High Field

Amir M. Abduljalil*, Petra Schmalbrock®, Ryan Gilbert!, Donald W. Chakerest
The Ohio State University, Columbus, Ohio, USA

Parallel imaging using SENSE or SMASH with data from multiple receive surface coils has been used at low field strength (<3 T) to reduce scan timesfor a
variety of applications. Thiswork implements the SENSE processing method to unfold images acquired with an 8 Teda (T) magnet and using a volume
transverse el ectromagnetic (TEM) head resonator. Four independent receiver channels were utilized successfully enabling a four -fold reduction in acquisition
time for ultra high resolution imaging at 8T.

17:48 474.  Transceive Stripline Arraysfor Ultra High Field Parallel Imaging Applications
Gregor Adriany’, Pierre-Francois Van de Moortele', Florian Wiesinger?, Peter Andersen®, John Srupp?, Xiacliang

Zhang', Carl J. Snyder?, Wei Chen', Klaas P. Pruessmann?, Peter Boesiger?, J. Thomas Vaughan', Kamil Ugurbil*
*University of Minnesota Medical School, Minneapolis, USA; 2University and ETH Zurich, Switzerland

We present four and eight channel transceive stripline arrays for ultra high field parallel imaging applications. Good coil decoupling between stripline array
elements was achieved without preamplifier decoupling. With thefour channel array aswell asthe eight channel array we achieved high reduction factors and
excellent average g-factors. Our results confirm the prediction that the maximal achievable reduction factor increases with field strength.

MR PHYSICSAND TECHNIQUESFOR CLINICIANS

Room 718B 16:00 - 18:00 Chairs: Frank R. Korosec and Joseph C. McGowan

Educational Objectives

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

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

*  Explain imaging pulse sequences based upon spin and gradient echoes, incuding 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;

» Describethe principles and capabilities of various advanced MR techniques including diffusion, cardiac and functional
MRI and spectroscopy.

16:00 Image Quality and Acquisition Speed
Norbert J. Pdc

16:40  Ultrafast Imaging
Marcus Alley

17:20  Diffusion Imaging
Konstantinos Arfanakis

I mage Reconstruction

Room 701A 16:00 - 18:00 Chairs: Peter Bornert and John Pauly

16:00  475. Partial k-Space Reconstruction for Under-Sampled Variable-Density Spiral Trajectories
Jin Hyung Lee', John Pauly*, Dwight Nishimura®
Stanford University, Stanford, California, USA

A modified POCS algorithm for partial k-space reconstruction was applied to spiral trajectories. Using variable-density spiral trajectories, low resolution phase
maps can be acquired while the outer k-space region is under-sampled. The phantom experiment result shows significant improvement using POCS reconstruction
compared to the regular gridding reconstruction.
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16:12 476.  Conjugate Phase Reconstruction with Spatially Variant Sample Density Correction
Douglas C. Noll*
YUniversity of Michigan, Ann Arbor, Michigan, USA

A modification to the conjugate phase reconstruction for spiral image reconstruction in which the density compensation function depends on both time and space
for objectswith a spatially variant magnetic field inhomogeneity is proposed. This density compensation is based on local k-space trajectoriesthat are distorted by
spatially variant in-plane gradients resulting from magnetic field inhomogeneities. We demonstrate that the use of a spatially variant density compensation
function resultsin areduction in hyper and hypo-intensities that result from non-uniform sampling of the local k-space, confirmed using both smulated and
experimentally acquired spiral data.

16:24  477. Determination of the Sampling Density Compensation Function Using a Point Spread Function
M odeling Approach and Gridding Appr oximation

Alexd A. Samsonov', Eugene G. Kholmovski®, Chris R. Johnson!
*University of Utah, Salt Lake City, Utah, USA

Reconstruction of MRI images from data sampled on arbitrary k-space trajectories requires determination of the sampling density compensation function (DCF)
that is used to compensate for nonuniform sampling density. We propose a new method for finding the DCF based on a point-spread function (PSF) modeling
approach and gridding approximation of the resulting matrix equation. The proposed method for DCF determination was tested on smulated and real MRI data
sampled on radial and spiral trajectories and was demonstrated to provide smaller reconstruction errors than other iterative DCF estimation techniques.

16:36 478. Combined ABj and T,* Correction for Radial Multi-Gradient-Echo | maging

Holger Eggers', Tobias Schaeffter!, Bernd Aldefeld®, Peter Boesiger?
!Philips Research, Hamburg, Germany; 2Swiss Federal Institute of Technology Zurich and University of Zurich, Zurich, Switzerland

An enhanced reconstruction method for radial multi-gradient-echo imaging is proposed. The inherent oversampling of the central k-spaceis exploited to derive
ABg and T2* maps from the measured data. Both of them serve the correction of off-resonance and relaxation artifacts, for which an extended time-segmented
conjugate phase reconstruction is employed. The benefit of this correction isillustrated by phantom experiments. |ts moderate computational complexity makes
the enhanced reconstruction appear suitable for real-timeimaging.

16:48 479. Dynamic Field Map Estimation Using a Single Spiral In/ Spiral Out Acquisition

Bradley P. Sutton', Douglas C. Noll*, Jeffrey A. Fessler®
*University of Michigan, Ann Arbor, Michigan, USA

Single-shot acquisitions and high field strengths used in functional MRI scans make it sensitive to main magnetic field inhomogeneities. The ability to measure
and compensate for these inhomogeneities on an individual time-point basis may lead to better image registration, motion compensation and correction for
dynamic respiratory-induced variationsin the field and main field drift during a sudy. We propose a simultaneous estimation scheme whereby the field map and
field-corrected image are estimated at each time point using asingle spiral in/ spiral out acquisition. Simulation and human results are presented that compare our
approach to conventional field map estimation.

17:00  480. Rapid Correction for Concomitant Gradient Field Effectsin Spiral Scans
Christopher T. Sica’, Craig H. Meyer®
1Univers'ty of Virginia, Charlottesville, Virginia, USA

A rapid image reconstruction method employing a linear fit to correct for concomitant gradients was developed to reduce blurring in spiral scans. An analysiswas
performed to determine the effect of concomitant gradientsin oblique spiral scans, including the effects of physical offsets and fitting selective parts of thefield

map. The method was tested on spiral scanswith physical offsets and compared with a frequency-segmented reconstruction. The worst-case orientation is halfway
between sagittal and coronal. Image results show the linear fit aloneisa quick method to provide good correction for concomitant gradientsin non-isocenter scans.

17:12 481. Inverse Methodsfor Reduced k-space Acquisition

Oleg Portniaguine', Carlos Bonifasi*, Edward DiBella®, Ross Whitaker®
YUniversity of Utah, Salt Lake City, Utah, USA

We used aregularized inverse method to reconstruct cardiac dynamic MR images from incomplete data. A specially selected minimum gradient support penalty
functional was used to constrain the reconstruction non-uniqueness. |mages nearly identical to those from fully sampled acquisitions were obtained with 10% of
the phase encodes.

17:24  482. The Use of Robust M ethodsto Reduce Image Artefacts
Mark Bydder®
YUniversity of Western Australia, Crawley, Western Australia, Australia

Partially parallel imaging has made apparent the high degree of over-determination in data sets acquired using multiple coils. Reconstruction into afinal imageis
usually performed in away that isoptimal in the least squares sense, however least squares tends to give undue emphasisto outliers such as may be caused by
artefacts. The use of robust reconstruction techniques, like smple outlier rejection or the Huber estimator, reduces the influence of outliers and hence attenuates
artefacts.

109



Monday PM

17:36 483. Noise Performance Study of Symmetric Three Point Dixon M ethod

Zhifei Wen', Scott B. Reeder?, Angel R Pineda’, Gary H. Glover', Norbert J. Pelct
Stanford University, Stanford, California, USA

The"3-point Dixon" method is used to extract water, fat and resonance offset images from three echo data. We describe the noise performance of the symmetric
3-point Dixon method. The noise performance is characterized by the effective NSA (Number of Signals Averages). For the analytical solution, the NSA isshown
strongly dependent on the water/fat ratio and the fat-water phase increment per echo. Monte-Carlo simulation is used to verify the relation between the NSAs and
the phase increment angle. The noise performance deteriorates significantly when water/fat ratiois 1. Thissingularity situation is explained from a geometric

perspective.

17:48 484. MR Angiography at High Acceleration using Feedback Regularized SENSE and Variable Density k-

space Sampling
Jeffrey Tsao, Peter Boesiger?, Klaas P. Pruessmann’
'ETH and University of Zurich, Zurich, Switzerland

Feedback regularization significantly improves the performance of SENSE, especially for sparse data sets such as MR angiograms. However, it requires afaithful
image estimate. To improve the image estimate, we propose to use variable density k-space sampling. The image estimate is obtai ned from the denser k-space
center, while the regularized reconstruction is obtained from data on a sparser sampling grid. By using grid-like sampling patternsin both cases, Cartesan SENSE
can be used for fast reconstruction. We show with 3T MRA that feedback-regularized SENSE produces good image quality at acceleration factors that may even
exceed the number of receiver coils.

fMRI Data Analysis||

Room 701B 16:00 - 18:00 Chairs: Thomas T. Liu and Dietmar Cordes

16:00 485. Independent Component Analysis Applied to Self-paced Functional MRI Par adigms

Chad H. Moritz}, John D. Carew!, M Elizabeth Meyerand®
*University of Wisconsin-Madison Medical School, Madison, Wisconsin, USA

Sdf-paced fMRI paradigms, in which the task timing is determined by the subject’ s performance, can offer several advantagesfor clinical studies over commonly
applied paradigms with predetermined stimulustiming. Independent component analysis (ICA) should be an advantageous method of deriving results from fMRI
datasets with varying response timings and durations. This study reports preliminary results of | CA applied to self-paced motor and cognitive fMRI paradigms.

16:12 486. Neural Networksfor Language Processing Deter mined via Group | ndependent Component Analysis
Performed Simultaneousy on FM RI Data From Separ ate Tasks

Vincent Jerome Schmithorst*, Scott Kerry Holland!
IChildren's Hospital Medical Center, Cincinnati, Ohio, USA

Group | ndependent Component Analysis (ICA) of functional magnetic resonance imaging (fMRI) data across subjects has been shown to be a powerful data-
driven methodology for generating random-effects statistical inferences across subjects. By concatenating the data not only across subjects but acrosstasks as
well, the method may be expanded to detect neural networks common to a specific set of tasks with increased statistical power. We apply the method to a set of
language processing tasks: passive listening to stories, silent verb generation, and word-picture matching.

16:24 487. A Comparison of Three M ethods for Gener ating Group Statistical | nfer ences from | ndependent
Component Analysis of fMRI Data

Vincent Jerome Schmithorst*, Scott Kerry Holland®
IChildren's Hospital Medical Center, Cincinnati, Ohio, USA

Independent Component Analysis (ICA) isincreasingly being used as a data-driven methodol ogy for the post-processing of functional magnetic resonance imaging
(fMRI) data. Several methods have been proposed for generating random-effects inferences from group |CA analysis, including concatenation of data across
subjects, averaging of data across subjects, and concatenation of data acrosstime series. The relative effectiveness of each method isinvestigated using smulated
fMRI data.

110



Monday PM

16:36 488. Independent Component Analysis of fM RI Power Spectra: Spatial Grouping and L atency
Estimation
Vince D. Calhoun®, Tulay Adali?, James J. Pekar®, Godfrey D. Pearlson®

'0lin Neuropsychiatry Research Center/Y ale University, Hartford, Connecticut, USA; 2University of Maryland Baltimore County,
Baltimore, Maryland, USA; *Johns Hopkins, FM Kirby Research Center, Kennedy Krieger Ingtitute, Baltimore, Maryland, USA

A limitation of the independent component analysis (ICA) modd isthat a given component isrequired to have the same time course at every voxel. We propose a
straightforward approach for reducing this limitation by performing ICA on the power spectrum of the original fMRI data (thus removing latency information). A
latency map isthen estimated for the components. We show that voxelswith similar time courses, but different delays, are grouped into the same component. The
resulting time course, component map, and latency map may provide a useful tool for the analysis of fMRI data.

16:48 489. Canonical Correlation Analysis and a Novel Assignment Scheme for M RI Activation

Rajesh Ranjan Nandy®, Dietmar Cordes'
*University of Washington, Seattle, Washington, USA

Multivariate statistical analysis has recently become popular in fMRI analysis as such methods can capture better the spatial dependencies between neighboring
voxels. One such method is canonical correlation analysis where one looks at the joint timecourses of a group of neighboring voxels. Typically the maximum
canonical correlation istaken asa measure of activation and is assigned to the center voxel. This assgnment scheme has a severe weakness of being proneto false
activations. Here we propose an alternate novel assignment scheme where the p-values are dynamically updated for different voxels. This method rectifiesthe
weakness mentioned above.

17:00 490. Robust Ordering of Independent Components for Temporal Event-Related fM RI Data Analysis

Tamer Youssef!, Sephen LaConté?, Xiaoping HU?, Yasser M. Kadah!
Cairo University, Giza, Egypt; 2Emory Universty, Atlanta, Georgia, USA

We present arobust method for ranking the outcome of independent component analysis (ICA) of event-related fMRI data based on canonical correlation analysis.
The new method works by observing the correlation between theinitial components and a special function derived from the activation paradigm to order the
resultant components.

17:12 491. VolterraKernel Analysisof Event-Related fM RI Data Using L aguerre Basis Functions

Yashar Behzadi’, Khaled R. Restom, Thomas T. Liut
lucsD, LaJolla, California, USA

Volterra kernels provides a nonparametric framework for characterizing the dynamic nonlinearities of the BOLD signal measured in fMRI experiments. However,
unbiased estimates of the kernels exhibit low statistical efficiency dueto the large number of parameters. In order to reduce the dimensionality of the problem, a
basis expansion of the kernels can be used at the cost of increased bias. Using data from event-related fMRI experiments, it is shown that the discrete-time
Laguerre functions provide an effective basis expansion with minimal bias.

17:24 492. A Novel ROC Type Method Based on Real (Non-Simulated) fM RI Data

Rajesh Ranjan Nandy®, Dietmar Cordes'
*University of Washington, Seattle, Washington, USA

ROC methods are popular toolsto test the efficiency of a particular fMRI method in accurately detecting the active voxelsin fMRI data. It is customary to use
smulated fMRI data for the ROC methods so that we have prior information about the truly active voxels. A common drawback for most smulation methodsis
the oversmplification of the model. InfMRI, the smulation methods al so neglect the patial dependence between neighboring voxels. Here we introduce a novel
ROC method using real fMRI data which automatically takes care of the spatial dependence and has broader applicability including multivariate statistical
analyss.

17:36 493. Validation of the Random Field Theory-based Cluster Size Test in Single-subject fM Rl Analyses

Satoru Hayasaka®, Thomas E. Nichols'
The University of Michigan, Ann Arbor, Michigan, USA

Because of itsincreased sengitivity, cluster size inference is often used in single and multi-subject fMRI analyses. The random field theory (RF) theory-based
cluster size test, though widely used, has only been validated for smooth, PET-like images. In thiswork we examined the performance of the RF cluster size test
with smulated and real null fMRI data. Wefind that the RF test is quite conservative, with null hypothesis rejection rates never exceeding half of the nominal
0.05.

17:48 494. Predicting Motor Tasksin fMRI Data with Support Vector M achines

Sephen LaConte', Sephen Strother?, Viadimir Cherkassky?, Xiaoping Hu'*
1Emory University/Georgia Tech, Atlanta, Georgia, USA; 2Univers'ty of Minnesota, Minneapolis, Minnesota, USA

The support vector machine (SVM) isintroduced to fMRI as a method for classifying temporal scans. The SVM isfound to perform comparably to canonical
variates analysis (CVA) in terms of misclassification error. We examine the interpretation of the SVM mode in the context of fMRI, and find that removing
model-related scans enhances the tatistical difference between those scans.
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Cerebral Fine Structure: DT1 and M anganese-induced Contr ast

Room 714 A/B 16:00 - 18:00 Chairs: Afonso C. Silvaand Anne-Marie van der Linden

16:00 495. Mn-Enhanced MRI of Neural Activity in the Mouse Midbrain

Xin Yu', Youssef Zaim Wadghiri*, Clement Moreno®, Daniel Rubin', Dan H. Sanes’, Daniel H. Turnbull*
'NYU, New York, New York, USA

Manganese (Mn)-Enhanced MRI (MEMRI) has been proposed as a method to visualize neuronal activity in animals, taking advantage of the permesbility of
voltage-gated calcium channelsto Mn2+. We tested the sensitivity of MEMRI to detect activation of the mouse auditory system, imaging mice with 3D T1-
weighted spin echo MRI at defined time points after intra-peritoneal (1P) injection of MnClI2 and exposure to repetitive auditory stimulation. Thiseasily-
implemented protocol resulted in significant (10-15%) MEMRI enhancement in the auditory midbrain, compared to deafened control mice, showing the efficacy
of MEMRI for detecting auditory-evoked neural activity in the mouse brain.

16:12 496. Cortical Laminar Architecture Revealed by M anganese-Enhanced M RI

Afonso C. Slval, Jung Hee Lee', Ichio Aokit, Alan P. Koretsky*
"National Institutes of Health, Bethesda, Maryland, USA

A significant push for improving the spatial resolution of fMRI has recently allowed mapping of elemental functional unitsin the cortex. In order to establish the
proper spatial localization of functional hemodynamics, it isimportant to compare functional maps with anatomical markers of cortical architecture. The goal of
the present study was to use high-resol ution manganese-enhanced MRI (MEMRI) to detect the neuroarchitecture of the somatosensory cortex in rodent brain.
Results show that systemic administration of Mn®* clearly enhances specific laminae in the cortex, allowing these images to serve as anatomical markers for
functional maps.

16:24 497.  Mn-Enhanced MRI of the Neonatal M ouse Brain

Youssef Zaim Wadghiri®, Clement Moreno®, Xin Yu!, Alexandra L. Joyner®, Daniel H. Turnbull®
Iskirball Ingtitute- NYU, New Y ork, New Y ork, USA

Manganese (Mn)-Enhanced MRI (MEMRI) has recently been shown to selectively enhance a number of adult mouse brain regions following subcutaneous
injection of MnCl2. We tested the sensitivity of asimilar MEMRI approach in the early postnatal mouse brain. Postnatal day 1-10 (P1-P10) mice wereinjected
intra-peritoneally with MnCl2, and imaged after 24-h with 3D T1-weighted spin echo MRI. Compared to previous resultsin adult mice, we observed maximum
MEMRI enhancement in the cerebellum and hippocampus, but not in olfactory bulb or midbrain. MEMRI provides a new approach to image the devel oping
cerebellar foliation patternsin the neonatal mouse.

16:36 498. Tracing Cortico-Fugal Projections In Vivo using High-Resolution MRI with Mn?* Induced Contrast.

Peter R. Allegrini®, Christoph Wiessner*
"Novartis Pharma AG, Basdl, Switzerland

Theaim of this study was to investigate the potential of in vivo MRI detection of Mn®* transport for tracing neuronal projections originating in the sensorimotor
cortex in healthy and lesioned rat brains. Special attention was given to the potential of visualizing neuronal sprouting of central nervous system acrossthe
midline. Beside the cortico-spinal tract, the cortico-thalamic fibres were al so visualized by anterograde Mn®* transport. Interhemispheric connectionswere found in
healthy rat brains but highly enhanced fiber tract contrast connecting both hemispheres was visible 16 weeks after onset of focal photothrombotic cortical injury.

16:48 499. Longitudinal Studies by Dynamic M anganese Enhanced-M Rl Demonstr ate Differ ential Effects of
Testoster one on HVC Neurons Projecting to RA and to Area X in Female Starlings.

Vincent Van Meir?, Marleen Verhoye', Philippe Absil*, Marce Eens', Jacques Balthazart?, Annemie Van der Linden®
YUniversity of Antwerp, Antwerp, Belgium; 2University of Liége, Liége, Belgium

Dynamic Manganese Enhanced MRI was used to study the effect of Testosterone on the dynamics of Mn2+ accumulation in the nucleus robustus archistriatalis
(RA) and area X of female starlings that had been injected with MnCI2 through a permanent cannula implanted in the high vocal center (HVC) whichiis
monosynaptically connected to these two nuclei. Repeated MRI six weeks apart demonstrated that the dynamics of MnClI2 accumulation was altered by
Testosterone treatment in area X, but not in RA. This opens new perspectives for long term studies of functional responses of specific brain circuitsto changesin
endocrine conditions.

17:00 500. Brain Development During M etamor phosis: A 3D MRI Study of Manduca Sexta at 1 nl Resolution
Thomas Michadis!, Takashi Watanabe', Oliver Natt*, Susann Boretius!, Jens Frahmt, Sandra UtZ, Joachim
Schachtner?
!Biomedizinische NMR Forschungs GmbH, Géttingen, Germany; 2Philipps-Universitat Marburg, Marburg, Germany

Thisfeasbility study demonstratesthat T;- and T,-weighted high-resolution MR images with an isotropic resolution of 100 pm identify the antennal Iobe, optical
lobe, and central brain of the male sphinx moth Manduca sexta during metamorphosis. The results suggest that repeated non-invasive 3D MR microscopy of
insects can serve for a better understanding of neuronal connectivity and architecture within the developing brain.
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17:12 501. High Resolution Diffusion Tensor Imaging in Study of Postnatal M ouse Brain Development

Jiangyang Zhang®, Linda Richards®, Paul Yarowsky?, Michael |. Miller!, Peter van Zijl*, Susumu Morit
1Johns Hopkins University, Baltimore, Maryland, USA; 2University of Maryland, Baltimore, Maryland, USA

Postnatal mouse brain devel opment was studied using fixed ex-vivo C57BL/6J mouse brain samples ranged from birth to adulthood. High-resolution diffusion
tensor (DT) and T2 images were acquired using 3-D multiple spin echo sequence. We measured FA and T2 and volume changes over development. During
postnatal development, T2 decreased throughout the brain, with T2 drop in white matter more significant. DT images revealed more sub-structural changes, such
as cortex, hippocampus and cerebellum. We then parameterized mouse brain growth using landmark based deformation maps, to quantitatively study brain
development.

17:24 502. Conventional DT versus Slow and Fast Diffusion Tensorsin Cat Brain at 9.4T

Itamar Ronen®, Kamil Ugurbil®, Dae- Shik Kinm'*
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

In thiswork, multidirectional diffusion MRI data were collected from a cat brain and decomposed into dow and fast diffusion tensors, and directly compared with
conventional DT data. The fractional anisotropy of the dow diffusion component was significantly higher than the anisotropy measured by conventional DT
whilereflecting a similar directionality, and appeared to account for most of the anisotropy observed in gray matter, where the fiber density isnotorioudly low.
Preliminary results of fiber tracking based on the dow diffusion component are shown. DdowT| may provide away for increasing the sensitivity to anisotropic
structuresin cortical gray matter.

17:36 503. Morphological Studies of Embryonic Mouse Brain Development Using T hree Dimensional Diffusion

Tensor Micro-lmaging
Jiangyang Zhang, Hao Huang', Paul Yarowsky?, Linda Richards?, Susumu Mori*
1Johns Hopkins University, Baltimore, Maryland, USA; 2University of Maryland, Baltimore, Maryland, USA

We acquired three dimensional (3D) high-resolution diffusion tensor (DT) and T2 images of ex-vivo embryonic C57BL/6J mouse brain samplesfrom E12 to PO.
We have successfully delineated critical developing structures such as neuroepithelium, cortical plate, and emerging axonal tracts at each developmental stage,
and located the onset and temporal course of morphological changes underwent by these structures. Our results showed 3D whole brain characterization of
developing morphological phenotype and the effectivenessof DT imaging in such studies.

17:48 504.  Field Dependence of *’O T,, T,_and SNR - In Vitro and In Vivo Studies at 4.7, 11 and 17.6 Tesa
Peter E. Thelwall*, Sephen J. Blackband®, Wei Chen?
1M(:Knight Brain Ingtitute at the University of Florida, Gainesville, Florida, USA; 2Univers'ty of Minnesota School of Medicine,
Minneapolis, Minnesota, USA

In vivo detection of H,*"O produced metabolically from 'O, gas has been proposed to monitor tissue oxygen consumption rate. The short T, of O allowsa high
degree of signal averaging per unit time. We measured 'O T, and T, and performed SNR measurementsat 4.7, 11 and 17.6 T. 'O CSl datasets at natural
abundance H,'"O concentrations were acquired fromin vivo rat brain at 4.7 and 11 T. O T, and T, were unaffected by Bo, the increased SNR afforded by high
fieldswill allow improved spatial and/or temporal resolution in ’O CSI of metabolically produced H,'"O.

Imaging Hyper polarized Gases

Room 716 A/B 16:00 - 18:00 Chairs: Ivan E. Dimitrov and Edwin J.R. Van Beek

16:00 505. Hyperpolarized ®He Imaging of Human Respiratory Airways and Quantification of Airway

Diameters
Tina A. Lewis', Erin McKinstry*, Angela Tooker*, Zachary Handler, Joey Mansour®, Mitchell Albert*
'Brigham & Women's Hospital, Boston, Massachusetts, USA

We have developed a novel method for imaging respiratory airways with hyperpolarized ®*He MRI, using only a single breath of hyperpolarized *He, while also
eliminating the need for a specially programmed pulse sequence. To investigate whether the technique can be useful in diagnosing and quantifying
bronchocongtriction, the dynamic multi-slice coronal lung images of six healthy adult volunteers were interrogated. The resulting airway generation diameter
values were comparable to those of the Weibel model, establishing hyperpolarized *He MRI' s clinical potential for diagnosing airway diseases.
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16:12 506. Dynamic Radial Projection MRI of Inhaled *He Gasin Human Lungs
JimM. Wid*, Martyn NJ Paley*, Larry Kasuboski?, Andrew J. Saift', San Fichele', Neil Woodhouse!, Edwin JR van
Beek’
YUniversity of Sheffield, Sheffield, UK; 2Philips Medical, Cleveland, Ohio, USA

Radial projection imaging of ventilation dynamics using 3He gasis demonstrated in human lungs for thefirst time. The combination of angular undersampling
and short repetition times of the radial sequence enable a rapid update in image contrast with diding window reconstruction. Controlled flow phantom experiments
using 3He gas demonstrate the temporal resolution of the method. In-vivo studiesin arange of 6 healthy normals and 6 patients with avariety of lung diseases
(emphysema, sarcoidosis, hemi diaphragm and early COPD) show gas flow down the trachea and bronchi and in to the lungs with a high temporal resolution.

16:24  507. Indirect Detection of Lung Perfusion using Hyperpolarized *He
Ivan Dimitrov', Erik Insko', Rahim Rizi*, John S Leigh
*University of Pennsylvania, Philadelphia, Pennsylvania, USA

High-resolution MRI of the lung pulmonary network is noise limited because of the small voxel size being imaged and because of the problems associated with
signal loses at magnetically inhomogeneous sites. We present a new approach that capitalizes on the extremely strong signal generated by hyperpolarized (HP)
gases, to be used as a high-resolution remote biosensor of regional blood perfusion. Specifically, our studies show that injection of paramagnetic gadolinium into
the diamagnetic blood pool creates changesin the local magnetic susceptibility. We shown that this change can be detected, remotely, using the extreme sensitivity
of HP gas.

16:36 508. Quantitative M easur ement of Regional Ventilation and Perfusion from Static | mages of
Hyperpolarized Gas MRI

RahimR. Rizi', James E. Baumgardner?, Jiangshang Yu', Masaru Ishii?, Johan M. Edvinsson', Aman Jalali’
"University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2Johns Hopkins University, Baltimore, Maryland, USA

The purpose of this study isto assessregional VA/Q using hyperpolarized (HP) 3He MRI. Thetheory presented is based on well-established gas exchange
equations and the PAO2 obtained from the HP 3He MRI and the VA/Q is cal cul ated without doing a perfusion measurement proper. The technique wastested in
anormal porcine model with promising results.

16:48 509. Determination of Intrapulmonary Oxygen Partial Pressure and Oxygen Uptake by 3Helium-MRI in
aModel of Puimonary Embolism
Klaus Kurt Gast?, Balthasar Eberle', Klaus Markstaller®, Wolfgang Giinter Schreiber’, Sebastian Ley*, Claus-Peter

Heussel*, Joerg Schmiedeskamp?, Manfred Thelen', Hans-Ulrich Kauczor®
*Klinikum Universitaet Mainz, Mainz, Germany; %I nstitut fuer Physik der Universitaet Mainz, Mainz, Germany

To evaluate whether oxygen sensitive measurementsin 3He-MRI detect the regional impairment of gas exchange induced by pulmonary artery occlusion, six
anesthetized ventilated pigs underwent measurements before and after unilateral pulmonary artery occlusion. Oxygen sensitive 3He-MRI demonstrated local
impairment of O2 uptake into pulmonary capillary blood. It offers arapid and non-invasive approach to assess regional ventilation-perfusion equilibrium.

17:00 510. Assessment of Regional Lung Perfusion from Regional *He MR Ventilation | mages: Potential
Application to Pulmonary Emboali
Aman Jalali®, Johan M. Edvinsson!, Maxim Itkin', Victor Gil, Masaru Ishii?, Ryotaro Kime*, Joohee InT,
Jiangshang Yu', Liang Guan®, James E. Baumgardner®, RahimR. Rizi'
*University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2Johns Hopkins University, Baltimore, Maryland, USA

The purpose of this study isto demonstrate indirect detection of an acute pulmonary embolism (APE) utilizing an established regional pulmonary Po2-assessing
3He MR ventilation imaging technique. We test the hypothesis that said technique will prove useful in detecting the established APE consequence of regional
PA02 eevation.

17:12 511. Imaging of He-3 Gas Diffusion and Distribution in the Lung at Very L ow Field

Christopher P. Bidinosti*, Jamal Choukeife?, Pierre-Jean Nacher?, Geneviéve Tastevin®, Alexandre Vignaud®
Simon Fraser University, Burnaby, Canada; 2L aboratoire Kastler Brossd, Paris, France; *Université Paris Sud, Orsay, France

There are several compelling arguments for wanting to utilize hyperpolarised He-3 for lung imaging at low magnetic fields (well below 1.5 T). To assessthe
potential of thisidea, we have made in-vivo MR measurementsat 3mT using a whole-body scanner (operating at reduced current) combined with home-built
transmit and receive coils for operation at 100 kHz. We present good quality 1-D projection images of He-3 distribution and diffusion in thelung, aswell as
initial effortswith 2-D RARE imaging.
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17:24 512. Magnetization Tagging Decay and L ong-range *He Diffusion in Healthy and Emphysematous

Canine Lungs
Jason C. Leawoods', Dmitriy A. Yablonskiy*, Kimiaki Chino', Joel D. Cooper®, Mark S. Conradi*
"Washington University, St. Louis, Missouri, USA

Diffusion of hyperpolarized *He gas has been measured by the decay of tagged longitudinal magnetization (MT) in dogs with one healthy and one emphysematous
lung. Thisdiffusivity Dur measures displacements over seconds and centimeters—much larger scal es than the previous methods (times of 2 msand distances of
fractions of amm). Dy in the emphysematous lungsisincreased by an average factor of 2.8, while the 2-b-value ADC increaseis only afactor of 1.6. This
suggests Dyt isindeed sensitive to airway expansion and tissue destruction and may be used as a probe of long-range tissue connectivity.

17:36 513.  MRI of Hyperpolarized He-3 Gasin Porcine Paranasal Sinuses
Masaru Ishii*, Johan M. Edvinsson?, Aman Jalali?, Iman Khodaei?, Jiangshang Yu?, Mitchell Schnall?, John S,
Leigh®, RahimR. Rizi?
Johns Hopkins University, Baltimore, Maryland, USA; 2Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

Determining paranasal sinusostial patency plays an important role in managing sinus disease. We hypothesize that hyperpolarized 3He MRI can be used to
determine paranasal sinusogtial patency. We tested this hypothesis on a porcine animal model. Our results show that He3 MRI can be used to infer ostial
patency. Thissuggeststhat 3He MRI may lead to a novel diagnostic tool for treating sinus disease.

17:48 514. Novel L ow-Pressure Production M ethod for Hyper polarized Xenon

I. C. Ruset!, S Ketel!, M. B. Leuschner®, F. W, Hersman!
*University of New Hampshire, Durham, New Hampshire, USA

Dueto the broad (>1nm) bandwidth of diode lasers, most xenon polarizers operate at higher pressuresto broaden the rubidium absorption line. We have
developed a strategy for polarizing xenon at low pressure with high efficiency, exploiting the high polarization transfer rate of Rb-Xe molecular formation.
Orientation of the flow of mixed gases opposite to the laser propagation direction in along cell allowsfull utilization of the laser intensity. Condensation of the
rubidium in theilluminated region eiminates subsequent depolarization. Xenon polarization greater than 22% at flow rates of 3 liter/hour were achieved with less
than 125W laser power.

Spectr oscopic L ocalization and | maging

Room 713 A/B 16:00 - 18:00 Chairs; Fernando E. Boada and Oded Gonen

16:00 515. Efficient k-space Sampling by Density-weighted Phase-encoding

Andreas Greiser!, Markus von Kienlint
YUniversity of Wilirzburg, Wiirzburg, Germany

Acquisition-weighting of k-space reduces the ringing of the spatial-response-function. A variable number of accumulations per phase-encoding step, however,
diminishes the attainable field-of-view. A new concept isto cover k-space with a variable sampling density. Density-weighting combines the advantageous side-
|obe suppression of acquisition-weighting with an extended FOV, at identical resolution and sensitivity. A fast, non-iterative algorithm is presented to compute the
density-weighted sampling patterns. The localization quality of density weighting is compared to accumulation-weighting and to uniform sampling, introducing
the new criterion " field-of-view efficiency” . The superior performance of density-weighting is demonstrated in three-dimensional phosphorous spectroscopic
imaging of the human heart.

16:12 516. Spiral-Out Spiral-in CSl
Dong Hyun Kint, Elfar Adalsteinsson’, Danie M. Spielman®
Stanford University, Stanford, California, USA

Spiral out-in readout sequence was used for reducing mation artifactsin CSI. In MR imaging, spiral sampling methods have been shown to have reduced motion
artifacts compared to 2DFT since low spatial frequency samples are collected for every view. For the case of CSI which hasrelatively long readout time, spiral
based readouts can accumul ate phase due to the gradient moments. In this study, we used spiral out-in readout trajectory which maintains gradient moment
nulling characteristics to minimize any phase modulation due to motion for CSI applications.

16:24 517. Improved Spatial and Temporal Resolution in Spectroscopic RARE
Wolfgang Dreher?, Dieter Labfritz!
*Universitat Bremen, Bremen, Germany

Two modifications of the fast spectroscopic imaging (SlI) method spectroscopic RARE are described. First, the matrix sizein one spatial direction can be doubled
if only two consecutive spin echoes are phase encoded uniformly instead of four asin the original sequence. Second, the minimum total measurement time can be
halved because two consecutive echoes with identical gradient phase encoding sample the k-space at opposite k-values. Both modifications require agood B,
homogeneity, precise sequence adjustments and/or additional postprocessing. The method wasimplemented at 4.7T, tested on phantoms and used for proton Sl of
therat brain.
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16:36  518. Refocused Echo Amplitudes of J-Coupled Spin Systems. Effects on RARE Based Spectroscopic
I maging Sequences
Dirk Mayer®, Wolfgang Dreher?, Dieter Leibfritz%, Daniel M. Spieman*
!Stanford University, Stanford, California, USA; *Universitét Bremen, Bremen, Germany

A numerical smulation tool was devel oped to calculate the echo amplitudes of J-coupled resonances within a series of RF refocused echoes. The presented data
show that for arefocusing flip angle < 180° the echo amplitudes oscillate around a constant value > 0 even if the chemical shift difference of the coupled
resonancesislarger than the pulserate. Therefore, when the pulseinterval falls short of the fast pulse rate regime, spectroscopic U-FL ARE provides an improved
spatial impulse response in phase encoding direction compared to spectroscopic RARE.

16:48 519. CPRESSwith Variable Refocusing Flip Angles
Martin Buechert!, Juergen Hennig*
YUniversity of Freiburg, Freiburg, Germany

The principle signal behavior regarding j-coupled multiplet signals acquired with standard Press, CPress, CPress with reduced refocusing flip angles and CPress
with TRAPS respective hyper echo spin preparation were compared. It is shown that the reduction of j-coupling effectsis preserved under the variousflip angle
schemes. Therefore even at higher field strengthsit is possible to acquire spectra not suffering from phase evolution effects of j-coupled substances with a
considerable reduction in SAR compared to standard CPress methods while maintain the SN. The principle of hyper echo spin preparation may be used to redlize
j-coupling selective methods.

17:00 520. High Resolution NM R Spectra in Inhomogeneous Fields via | nter molecular Double Quantum

Coherences
Jianhui Zhong', Zhong Chen?, Zhiwei Chen?, Scott D. Kennedy*
"University of Rochester, Rochester, New Y ork, USA; ?Xiamen University, Xiamen, Fujian, Peopl€e's Republic of China

Intermolecular double quantum coherence (iDQC) techniqueis used to yield high-resolution NMR spectra in inhomogeneous magnetic fields. The method is
based on the long-range dipolar interactions between solvent and solute spins. The technique was applied to a mixture of isopropanol and dimethyl sulfoxide, a
mixture of major brain metabolites, and a sample of homogenized brain tissue from arat. Experimental results showed that the chemical shifts, coupling constants,
and relative intensities obtained in an inhomogeneous field are in agreement with those in a homogeneous field. This technique may find potential applicationsin
in-vivo MR spectroscopy.

17:12 521. Chemical Shift Imaging of Glutathionein the Human Brain In Vivo

In-Young Choi'
1The Nathan Kline Institute, Orangeburg, New Y ork, USA

In vivo chemical shift imaging (CSI) of glutathione (GSH) in the human brain was achieved in ~5 mL volume using a selective multiple quantum filter. Bothin
vivo and phantom testsin CSI and single voxel measurements were consistent with excellent suppression of overlapping signals from creatine, GABA and
macromolecules. This GSH CSI method allows usto address regional differences of GSH in aging and neurodegenerative diseases.

17:24 522. M easurement of Brain Glycogen M etabolism by L ocalized *3C M R Spectroscopy in Humans

Gulin OZ', Pierre Gilles Henry*, Elizabeth R. Seaquist’, Rolf Gruetter®
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Brain glycogen was detected in three conscious humans with *3C MR spectroscopy after infusion of [1-**C]glucose. The signal waslocalized by the use of a non-
echo, outer volume suppression method that reduced the signal's from outside the voxel by more than 100-fold, thereby minimizing contamination from the higher
concentrated muscle glycogen. Based on the rate of **C label incorporation into glycogen and the isotopic enrichment of plasma glucose, the flux through
glycogen synthase was estimated at 0.17 + 0.05 pumol/g/h indicating that brain glycogen metabolism is very dow in the conscious human brain.

17:36 523. Comparison of Localised BINEPT and Cross-Polarization for PME and PDE Detection in Human
Brain at 1.5T.

Laura Mancini®, Geoffrey S Payne!, Martin O. Leach
The Ingtitute of Cancer Research and Royal Marsden Hospital, Sutton, Surrey, UK

A localized cross-polarization sequence has been implemented and applied in vivo and in vitro to enhance the phosphorus sensitivity of phosphomonoester (PME)
and phosphodiester (PDE) compounds for applicationsin oncology. It has been assessed by comparing CP-CSl with BINEPT-CSl, alocalized polarization
transfer (PT) sequence that achieves higher peak amplitudes than conventional CSI. Although CP is more sensitive to B; inhomogeneities, it achieves similar or
higher enhancements than BINEPT, reaching up to twice the BINEPT signal when the Hartman-Hahn condition iswell matched, with lower power depositionin
tissues, presenting advantages over existing PT methods.
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17:48  524. Chemical Shift Artifact Free Volume Selection for 'P MRS
Mark Julius Albers', Napapon Sailasuta?, Thomas Raidy®, Marvin D. Nelson', Sefan Blumi*
IChildren's Hospital-Los Angeles, Los Angeles, California, USA; “GE Medical Systems, Fremont, California, USA; *GE Medical Systems,
Milwaukee, Wisconsin, USA

Very Selective Suppression (VSS) pulseswith an excitation bandwidth of 11kHz were incorporated in a 31P MRS spin-echo sequence to minimize chemical shift
artifacts. The VSS pulses' suppression performance of the MR signal within the suppression band and their insensitivity to chemical shift wasvalidated in
phantom experiments. |n vivo spectra of excellent quality were obtained from three volunteers. Localized 31Pwith VSS volume selection isfeasible and provides
spectrawith minimal chemical shift artifacts. Minimizing chemical shift artifacts are of importance for studying focal diseases such as brain tumorswith proton
decoupled 31P MRS (31P[1H]).

Clinical Cancer MR Imaging

Room 715 A/B 16:00 - 18:00 Chairs: Martin O. Leach and Wolfhard Semmler

16:00 525. Single and Triple Quantum Sodium MRI of Primary Human Brain Tumors
Fernando Emilio Boada®, Denise Davis', Kevin Walter!, Algiandro Torres-Trejo*, Douglas Kondziolka®, Walter

Bartynski®, Frank Lieberman®
*University of Pittsburgh, Pittsburgh, Pennsylvania, USA

We demongtrate the use of triple quantum (TQ) filtered sodium MRI in agroup of patients undergoing clinical evaluation for primary brain tumors. The TQ
images were acquired using a twisted-projection readout in tandem with a three-pul se triple quantum filter. Our results demonstrate that TQ sodium MRI provides
asource of contrast that it isnot biased by the large sodium content of the extracellular pool and is, therefore, better suited for monitoring the changesin
intracellular sodium content associated with the devel opment of neoplastic changes

16:12 526. Noninvasive Monitoring of Gene Therapy in Recurrent Gliomas with Dynamic MR Imaging

Axel Gossmann®, Christopher Bangard, Jirgen Voges', Andreas Jacobs', Klaus Lackner!
*University of Cologne, Cologne, Germany

MR imaging assessed data allow the determination of surrogate markers of angiogenic tumor activity; i.e. tumor fractional plasma volume (fPV) and
microvascular permeability (KPS). The purpose of this sudy wasto investigate in a prospective gene-therapy trial the safety of an intratumorally infused
liposome—gene complex (LIPO-HSV-1-tk) followed by systemic ganciclovir administration. Findings demonstrate that ganciclovir but not the liposome-gene
complex increases tumor microvascular permeability values, indicating the increased disintegration of the blood-brain-barrier. Changesin tumor vessel
permesbility provide an assay that could prove useful for clinical monitoring of gene therapiesin brain tumors.

16:24 527. Prognostic Factorsin Astrocytoma WHO |l after Radiother apy — Role of MRI Follow-Up in
Therapy Outcome
Christian Plathow!, Matthias Philipp Lichy?, Daniela Schulz-Ertner®, Ivan Zuna?, Peter Bachert?, Jiirgen Debus'

*German Cancer Research Center/ University of Heidelberg, Heidelberg, BW, Germany; *German Cancer Research Center, Heidelberg,
BW, Germany; *University of Heidelberg, Heidelberg, BW, Germany

MRI follow-up was performed in 139 patients with astrocytoma WHO |1 after fractionated stereotactic radiotherapy (FSRT). Pre-therapeutic contrast-
enhancement (CM-enhancement) in the MRI proved to be a significant predictor for progression-free survival (PFS) and overall-survival (OS). Pre-therapeutic
CM-enhancement must be interpreted as a sign of higher-malignisation. MRI provides the opportunity to identify regions of higher-malignisation prior to radiation
therapy treatment planning. This offers the possibility to adapt therapy (RT+/- CHT ). Whether additional diagnostic examinationslike FDG-PET and MRI
spectroscopy contribute to the diagnostic specifity remainsto be shown.

16:36 528. The Predictive Value of M etabolic and Functional MR Parametersfor Malignant Glioma Patients
Under going Gamma K nife Radiosur gery

Antoinette A. Chan®, Andrea Pirzkall*, Susan M. Chang?, Sarah J. Nelson®
University of California San Francisco, San Francisco, California, USA

Twenty-six patients with recurrent grade IV gliomas undergoing Gamma Knife radiosurgery were evaluated usng MRSl, DW-MRI and PW-MRI. Parameters
considered for evaluation of the predictive value of these techniquesincluded the choline-to-NAA index (CNI), normalized apparent diffusion coefficient (nADC),
and relative cerebral blood volume (rCBV) within the target. The patientswere evenly divided into groups and assessed using survival analysistechniques. The
group with high CNI exhibited shorter survival times (A=3.8 months, p=0.025). The group with high nADC also exhibited shorter survival times (A=6.5 months,
p=0.039). These prognostic indicators may play arolein patient management and therapy planning.
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16:48  529. Comparison of Quantitative Histologic Micro Vessel Density and 8 Teda MR Imaging in Patients
with Gliomas
Donald Wiliam Chakeres, Greg A. Christoforidis', Abhik RayChaudhury®, Amir Abduljalil®, Alayar Kangarlu®,
Ming Yang*
The Ohio State University College of Medicine and School of Public Health, Columbus, Ohio, USA

This study compares the quantitative histologic density of micro vessels ranging from 10-200 micronsin five human glioma subjectsto the 8 Teda (T) gradient
echo (GE) MR images. High-resolution axial GE images of the whole brain MR images were acquired. A substantial increasein the histologic density of vessdls
ranging from 10-100 microns was observed in the higher grade tumors. This correlated with an increase in the visiblity of the vasculature on some of the8 T
images.

17:00 530. A Combined Gradient-Echo/Spin-Echo DSC Method: A Surrogate Marker for Brain Tumor
Histologic Grade and Angiogenesisin Patients
Kathleen M. Schmainda®, Scott D. Rand®, Allen M. Joseph?, Rebecca Hanson?, Barney D. Ward®, Arvind P. Pathalc,

Michadl A. Badruddoja®*, Hendrikus G J Krouwer*
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA; 2Marquette University, Milwaukee, Wisconsin, USA; %Johns Hopkins,
Baltimore, Maryland, USA; “Duke University, Durham, North Carolina, USA

In 45 patients, diagnosed with gliomas, a simultaneous GE/SE EPI sequence was used to obtain GE (“total”) and SE (“microvascular”) relative-cerebral-blood
volume (rCBV) maps and the GE: SE ratio, a marker of mean vessd diameter (mVD). A significant correlation between GE-rCBV and grade, and mvVD and
gradeis observed for whole tumor. Only when evaluating rCBYV “hot-spots’ is a significant correlation between SE-rCBV and grade observed. Combined GE/SE
data resultsin a distinct classification boundary between lower grade (11/111) and high grade (1V) tumors suggesting that this approach will provide relevant
information regarding grade and potentially angiogenesis on a per-patient basis.

17:12 531. Evaluation of Prostate Gland Hypoxia with Quantified BOLD MRI: Initial Resultsfrom a
Correlated Histological Study
N Jane Taylor®, Dawn M. Carnell*, Rowena E. Smith', Peter J. Hoskin®, J James Stirling, James A. D'Arcy?, Martin

O. Leach?, Anwar R. Padhani*
"Mount Vernon Hospital, Northwood, Middlesex UK; ?Royal Marsden Hospital, Sutton, Surrey, UK

A study investigating prostate cancer hypoxia was performed using BOLD-MRI in conjunction with DCE-MRI and verification using pimonidazole
immunostaining of co-registered histological sections. R2* alone best reflected the oxygenation status of tumours and incorporating blood volume reduced
sensitivity and negative predictive value (NPV) without adding specificity. On average a positive MRI result is at least twice aslikely to indicate tumour hypoxia
asnot. These early data provide evidence supporting the hypothesis that unstimulated BOL D-MRI can indicate the oxygenation status of human prostate cancer.

17:24 532.  Multiparametric Proton, Sodium, And M etabolic Spectr oscopic M agnetic Resonance | maging of
Human Breast Cancer
Michadl A. Jacobs', Ronald Ouwerkerk®, Paul A. Bottomley®, Peter B. Barker?, Antonio Wolff!, Nancy Davidsont,

Zaver Bhujwalla®, David A. Bluemke*
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

Combined clinical proton (1H) imaging and spectroscopy, and sodium (23Na) imaging of the breast are reported for the first time. We demonstrate that both
MRS and sodium MR can give additional information that may assist in the diagnosis of breast cancer.

17:36 533. Correlation of Chemother apeutic Response with the Apparent Diffusion Coefficient of Water
(ADCw) of Liver M etastases

Rebecca J. Theilmann®, Guowel Xia?, Alison Stopeck?, Eric Outwater®, Robert J. Gillies®
VA San Diego Medical Center, San Diego, California, USA; *Arizona Cancer Center, Tucson, Arizona, USA; ®University Medical
Center, Tucson, Arizona, USA

Theliver isa common site for breast cancer metastases. Because there are choices with regard to therapeutic approaches, an early surrogate marker of response
will allow clinicians to make informed decisions regarding continuance/discontinuance of a particular therapeutic protocol. In our pilot trial in breast cancer, we
are examining the apparent diffusion coefficient of water (ADCw) of liver metastases to determine if changesin the ADCw can be used as an early response
indicator of successful chemotherapy.
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17:48  534. Images of the Fourier Components of the Water Resonance in Breast
Gregory S. Karczmar®, Milica Medved®, Weiliang Du?, Xiaobing Fan', Marta Zamora’, Peter MacEneaney®, Yiping
Du?, Frederick KelcZ®, Gillian Newstead®
*University of Chicago, Chicago, Illinois, USA; 2University of Colorado, Denver, Colorado, USA; 3University of Wisconsin, Madison,
Wisconsin, USA

High spectral and spatial resolution (HiSS) MR imaging has been used to improve the quality of anatomic and functional images. HiSS datasets provide detailed
water and fat spectra associated with each voxel. In many voxels, distinct components of the water and fat lineshapes can be identified. Here we demonstrate that
in breast, the different Fourier components of the water resonance and the fat resonance give rise to qualitatively different images.

Pediatric Neuro MR Imaging

Room 717 A/B 16:00 - 18:00 Chairs: Alan Connelly and Ellen Grant

16:00  535. Pediatric Perfusion Imaging Using Pulsed Arterial Spin L abeling
Jiongjiong Wang', Daniel J. Licht?, Chia-Shang Liu', Geon-Ho Jahng®, John Haselgrove?, John Detret
"University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, USA;
3University of California San Francisco, San Francisco, California, USA

Arterial spin labeling (ASL) perfusion MRI isideally suited for pediatric imaging becauseit is entirely noninvasive and providesimproved ASL effects dueto
increased cerebral blood flow (CBF) in child population. In this study, we compared pulsed ASL (PASL) perfusion imaging in neurologically normal children
and healthy adults. In this cohort, the child results showed 70% increase in the ASL signal and 30% increase in absolute CBF compared to adult data. A
significant linear decreasein the ASL signal with age was ohserved. Applications of PASL also demonstrated itsfeasibility in diagnosis of pediatric
cerebrovascular disease.

16:12 536. Detection and Visualization of Corpus Callosum Deficitsin Autistic Children using Novel
Anatomical M apping Algorithms
Christine N. Vidal®, Timothy J. DeVito?, Kiralee M. Hayashi®, Dick J. Drost?, Peter C. Williamson?, Beth Craven-

Thuss?, David Herman', Yihong Suit, Arthur W, Toga®, Rob Nicolson?, Paul M. Thompson®
YUCLA, Los Angdles, California, USA; University of Western Ontario, London, Ontario, Canada

We devel oped a novel computational strategy to detect and map, for thefirst time, the spatial pattern of corpus callosum abnormalitiesin autistic children. By
contrast with volumetric approaches, we created a statistical brain atlas, based on anatomical surface meshes, to encode morphological variability in the shape and
thickness of the corpus callosum in normal and autistic children. Statistical criteria were developed to pinpoint local regions of abnormal callosal thinning. This
revealed the spatial pattern of deficitsin autistic children, with substantially greater discriminatory power than volumetric measures. The resulting maps may
reconcile previoudy conflicting volumetric findingsin autism.

16:24 537. Diffuson-Tensor MR Imaging in the Evaluation of Treatment-Induced Neurotoxicity in
M edulloblastoma Sur vivor s
Pek-Lan Khong®, Lucullus HT Leung*, Godfrey CF Chan', Dora LW Kwong', Clara GC Ooi*, Guang Cao?, Fu-Luk

Chan*
'Queen Mary Hospital, The University of Hong Kong, Hong Kong, Hong Kong; >GE Medical Systems China, People's Republic of China

Weuse DTI to evaluate treatment-induced neurotoxicity in medulloblastoma survivors. Fractional anisotropy (FA) of supratentorial white matter (WM) in
thirteen medull oblastoma survivors was measured and compared to healthy age-matched controls. Reduction in FA was compared with deterioration in school
performance. FA of patients was reduced compared to controls and thiswas statistically significant in the parietal WM and coronaradiata (p=0.011 and p=0.040
respectively). FA reduction was greater in children with moderate/severe, compared to those with mild deterioration in school performance (60.6% and 19.9%
respectively, p=0.041). DTI, using FA, is useful in the detection and monitoring of treatment-induced neurotoxicity.

16:36 538. High-Resolution Diffusion Tensor Imaging of White Matter Tract Development in Premature
Infants
Savannah C. Partridge', Pratik Mukherjee!, Roland G. Henry', Steven P. Miller?, Jeffrey Berman®, Ying LU,

Srivastha Veeraraghavan', Orit Glenn', Donna Ferriero®, A James Barkovich®, Danidl B. Vigneron®
YJCSF, San Francisco, California, USA

In this study, a custom MR compatible incubator with a novel high sensitivity neonatal head coil and improved acquisition techniques were used to improve the
image quality and spatial resolution for diffusion tensor imaging of premature infants. We employed the new system to acquire serial DT| examsin 8 premature
newborns with normal clinical findings. From the resulting images, we were able to visualize smaller white matter tracts than previousdly possible, to characterize
DTI parametersin these tracts, and to detect significant temporal changesin diffusion parameters of white matter pathwaysin the developing premature brain.
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16:48 539.  Functional Organization of Somatosensory Cortex in children: A Magnetic Sour ce | maging Study
Jing Xiang*
The Hospital for Sick Children, Toronto, Ontario, Canada

Twenty children have been studied using a Magnetoencephal ography(MEG) system and a 1.5 Teda MRI system. The sources represented by the neuromagnetic
signals were estimated using synthetic aperture magnetometry (SAM). Frequency-related changes were localized, and three-dimensional neuromagnetic activity
was reconstructed. The extent of the reconstructed functional areain the left hemisphere waslarger than that in the right hemisphere. Furthermore, the neurons
related to 30 — 60 Hz and 60-120 Hz bands were clearly separated in left hemispherein six subjects, but not in the right hemisphere.

17:00 540. Anisotropy L ossduring Development of Cerebral Cortex in Premature Newbornsis Due to
Decreasing Water Diffusion Perpendicular (But Not Parallel) to the Cortical Surface
Pratik Mukherjee', Kanwar Gill*, Srivathsa Veeraraghavan', Roland G. Henry*, Seven P. Miller?, Danid B.

Vigneron', A. James Barkovich®
University of California San Francisco, San Francisco, California, USA

Diffusion tensor imaging can detect the radial architecture of the developing cerebral cortex in premature newborns. We measured the age-dependent changesin
the 3 diffusion tensor eigenvalues within 4 regions of the neocortex in preterm neonates ages 28-37 weeks. We show that the maturational loss of diffusion
anisotropy is primarily due to decreasing water diffusion in the direction perpendicular to the cortical surface, with relatively little age-related change in diffusion
along the plane of the cortex. The sensitivity of DTI to microstructural features of cortical organization may aid the clinical evaluation of brain devel opment and
braininjury in premature newborns.

17:12 541. Developmental Functional Neur oimaging of Neonates with M R-Compatible | ncubator
Sephan G. Erbericht, Sefan Bliiml*, Philippe Friedlich, Istvan Seri', Marvin D. Nelson
Childrens Hospital Los Angeles, University of Southern California, Los Angeles, California, USA

FMRI of neonates and infantsis a promising method to understand brain devel opment, because of its non-invasiveness and good spatial and temporal resolution.
Neonatal fMRI without incubator impliesthe risk of infection, hypothermia and dehydration. Therefore neonatal fMRI is currently limited by imaging time and
by signal-to-noise ratio especially in the small brain of a neonate. We used a novel MR-compatible incubator in combination with a optimized neonatal volume
head coil specifically developed for the small head diameters and RF-power requirements of neonates to investigate pre-term neonates using fMRI paradigms for
the sensory-motor and visual areas.

17:24 542. Quantitative Volumetric Analysis of the Prematur e Neonatal Brain Following IVH by using 3T MRI

GT. Vasildadis', N Gdman', V K. Han', L A. Williams', P A. Picot!, R Mann®, R T. Thompson®
"University of Western Ontario, London, Ontario, Canada

A prospective case control study was conducted to test our hypothesis that uncomplicated intraventricular hemorrhage (1VH) in very low birth weight (VLBW)
premature infants, resultsin a reduction of cortical gray matter (CGM) volume. Volumes of brain regions were measured using three dimensional (3D) magnetic
resonance images acquired using a specialized neonatal 3 T IMRIS system. Volumes of cortical gray matter at 34.6-37.1 postmenstrual weekswere found to be
significantly reduced in the IVH group compared to controls (p = 0.03).

17:36 543. MR Featuresof Glial Cell Migration in the Preterm Infant Brain
Kazuyuki Ohgi*, Takashi Furukawa®, Akiyoshi Yamashita®, Masayuki Motonishi®, Kouichirou Murata?, Katsuhito

Gotoh?®, Tomoko Matsubara®, Minako Higashi®
! Japanese Red-Cross Medical Center, Shibuya-ku, Tokyo, Japan; *Kitasato-Institute Hospital, Minato-ku, Tokyo, Japan; *Toshiba
Medical Corp., Kyobashi, Chuo-ku, Tokyo, Japan

Glial cell migration (GCM) inthe frontal region isobserved in infants over 30 weeks gestation, and can be potential markers of white matter maturation in
preterm infant. This study illustrates MR appearances of GCM in preterm infant brain in various MR images including T1- and T2-weighted images, FLAIR,
diffusion weighted imaging (DWI), apparent diffusion coefficient (ADC) and fractional anisotropy (FA) maps.

17:48  544. Functional MRI of Fetal Alcohol Syndrome
Krisztina Malisza®, Ava-Ann Allman®, Deborah Shiloff*, Patrick Sroman’, Lorna Jakobson?, Sally Longstaffe?,

Albert Chudley?
! ngtitute for Biodiagnostics, Winnipeg, Manitoba, Canada; *University of Manitoba, Winnipeg, Manitoba, Canada

Functional Magnetic Resonance Imaging (fMRI) was used to assess differences between Fetal Alcohol Syndrome (FAS) or Alcohol Related Neurological
Disorders (ARND) diagnosed individuals (adult and child) and controls. The results were correlated with standard psychological tests. In general, activations
were decreased in regions of the brain associated with working memory, attention and executive function (frontal lobe and cingulate) in FAS subjects. Greater
latency and incorrect responses were observed during fMRI tasks for FAS individuals, especially FAS children, compared to controls. FMRI may be a ussful tool

toassig in diagnosisof FAS/ARND.
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MORNING CATEGORICAL COURSE
Controversies and Advancesin M usculoskeletal M RI

Room 713 A/B 07:00 - 08:00 Chairs. Garry E. Gold and Lawrence M. White

Educational Objectives

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

e Compare MRI with other advanced imaging modalities;

* Explaintherale of interventional MRI in the muscul oskeletal system;
* Explaintheroleof high-field MRI in the musculoskeletal system;

»  Describe the technical issues related to high-resolution joint imaging;
» Evaluate options for open MRI scanners for muscul oskel etal imaging.

07.00 CT vsMRI in the Postoper ative Joint: CT
Christopher Beaulieu

07:25  Technical Considerations: MRI in the Postoper ative Orthopedic Patient
Lawrence M. White

07:50 Questions and Discussion

MORNING CATEGORICAL COURSE
Parallel Imaging

Room 714 A/B 07:00 - 08:00 Chairs. Neil M. Rofsky and Daniel K. Sodickson

Educational Objectives

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

» Explain the basic principles of parallel imaging, including elements both of RF coil array design and image
reconstruction;

*  Survey promising applications of parallel MRI in cardiovascular imaging and body imaging;

»  Describe new developments in image reconstruction and coil array design, and outline emerging parallel imaging
applications;

* ldentify the key stepsin a practical paralld imaging examination and compare the nuts-and-bolts features of various
MR vendors' existing implementations.

New Developments
07:00 Recap of Basicsand Applications
Danid K. Sodickson

07:10  New Developmentsin Image Reconstruction and Sequence Design
Charles A. McKenzie

07:35  New Developmentsin Array Design and New Applications
David J. Larkman
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MORNING CATEGORICAL COURSE
Emerging Body MR: From Structureto Function

Room 715 A/B 07:00 - 08:00 Chairs; Vivian S. Lee and Riccardo Manfredi

Educational Objectives

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

*  Recognize and implement recent technical advancesin body MRI including BOLD and perfusion techniques, fast T,-
welghted imaging methods, and new contrast agents,

»  Describe recent advancesin the assessment of liver and breast for tumor, structural and functional studies of the biliary
system, and MR measurements of renal function;

* ldentify applications of MR to the evaluation of large and small bowel disease;

» Comparetheinformation provided by MR eastography in the assessment of organ pathologies, such asin the breast
and prostate, to conventional MR imaging techniques.

Genitourinary
07:00  Functional Kidney MRI
P.V. Prasad

07:30 MR Elastography: Prostate and Breast
Richard L. Ehman

MORNING CATEGORICAL COURSE
fMRI Experimental M ethods

Room 718 B 07:00 - 08:00 Chairs; R. Todd Constable and Mathias Hoehn

Educational Objectives

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

* Explain thelatest developmentsin fMRI with respect to understanding the underlying physiology leading to the BOLD
response and its relationship to neuronal activity and the influence of pharmacological substances on activation;

»  Describe the factors influencing paradigm design and the optimum acquisition strategy for event-related versus block
designs;

» Recognize which analysis approach is most appropriate for a particular experimental design;

»  Describethe spatial limits of fMRI and factors influencing resol ution.

Data Analysis
07.00 Model-Driven Analysis
Keith J. Worsley

07:30  Exploratory Data Analysis
James J. Pekar
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MORNING CATEGORICAL COURSE
Diffusion Tensor I maging

Room 718A 07:00 - 08:00 Chairs; Gareth J. Barker and Scott D. Swanson

Educational Objectives

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

»  Describe how/why the proton diffusion pathway in tissue can be explained by a tensor;

*  Explain how the tensor is acquired, measured, and mapped;

» Describethe limitations of such diffusion tensor imaging;

» Describe more advanced diffusion measurement techniques, such as g-space and diffusion spectrum imaging;
» Appreciate the multi-exponential and/or multi-compartmental nature of diffusion;

* List and describe important clinical applications of DTI.

Research Frontiersin DTI
07:00  Multi-exponential Decay
Greg J. Stanisz

07:30 Beyond Tensor Imaging
Daniel Alexander

MORNING CATEGORICAL COURSE
Advanced MR Angiography Techniques

Room 716 A/B 07:00 - 08:00 Chairs: James Meaney, Martin Prince and Stefan Schoenberg

Educational Objectives
Upon completion of this course, participants should be able to:
* ldentify the challenges of MRA implementation in anatomic areas with high technical demands;
» Compare the advantages and disadvantages of different technical approachesin these areas;
*  Recognizethe clinical benefit of advanced MRA protocols for a comprehensive, non-invasive work-up of vascular
disease.
Approachesto Total Body MRA
07:00  Angiosurf
Sefan G. Ruehm

07:15 Continuous Table Motion
David G. Kruger

07:30  Jumping VIPR with Continuous Table Motion
Sean B. Fain

07:45 Discussion
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MORNING CATEGORICAL COURSE
Spectroscopy Beyond NAA

Room 717 A/IB 07:00 - 08:00 Chairs: Peter Allen, Rolf Gruetter, John Griffiths, Stephen Williams

Educational Objectives

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

* Listthe major metabalitesin addition to NAA, Crn, Cho that can be detected in vivo in the brain by MRS;
* Describethe biological and clinical importance of these metabolites;

» List the key factors to achieve good spectra;

»  Describe the principles of data analysisin both frequency and time domain;

*  Explain how MRS can be used to measure metabolic fluxes as well as steady-state concentrations;
 List the advantages and disadvantages of **C/**N with respect to 'H.

07.00 H MRSat 1.5/2T
Petra Pouwd s

07:30  Potential and Promise of ®°N NMR
Keko Kanamori

07:45 BCMRSat 15T
Sefan Bluml

PLENARY LECTURES
Evaluation of Ischemic Heart Disease by MRI

Hall F/'G 8:15-9:30 Chairs. Zahi A. Fayad and P.V. Prasad

Educational Objectives

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

» Define current state of the art in the evaluation of ischemic heart disease by MRI;

»  Select appropriate protocols for the evaluation of ischemic heart disease;

* Interpret MRI data used in the evaluation of ischemic heart disease;

*  Appraise future developmentsin MRI applications to the evaluation of ischemic heart disease;
» Recommend appropriate tests for the evaluation of ischemic heart disease by MRI.

8:15 545. Current State of the Art

Seven D. Wolff*
*enox Hill Hospital, New Y ork, New Y ork, USA

During a single 30-minute MRI examination, it is possible to quantify ventricular and valvular function, assess myocardial perfusion and viability, and evaluate
coronary artery anatomy. No other single imaging modality can evaluate the heart so comprehensively. Cardiac MRI ison itsway to becoming a routine clinical
test for the assessment of patients with ischemic heart disease.

8:40 546. What'son the Horizon?

Richard D. White*
The Cleveland Clinic foundation, Cleveland, Ohio, USA

At the expense of pursuing comprehensive histological, gross anatomic and functional assessment of effects of atherosclerosis on coronary arteries and cardiac
chambers, the near future for cardiac MRI should reconsider its need to provide "one-stop shopping”. The cardiac MRI community must recognize the exciting
developmentsin other imaging modalities that make pursuit of important targets of MRI (e.g. coronary plaque instablility, myocardial hibernation/stunning) a
high priority and more practical. Consequently integrated imaging efforts, with other modalities supplying vital information about certain aspects of coronary
artery disease/ischemic heart disease, are already being experienced at large cardiovascular centers.
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9:05 547. Evaluation of Ischemic Heart Disease by MRI: What Does the Futur e Behold?

Elliot R. McVeigh'
"National Institutes of Health, Bethesda, Maryland, USA

As cardiology moves more towards molecular approaches to the diagnosis and treatment of heart disease, new MRI techniques to support this effort become
imperative. Direct delivery of agents such as VEGF to promote revascularization, and stem cells to promote the recovery of damaged myocardium, increase the
effective dose to the target region. MRI isin a unique position to devel op laboratories which can measure the function pre and post therapy, precisely target the
soft tissue that should receive theinjection, titrate the amount of material injected, and perform sequential follow-up teststo monitor the effect of the therapy.

Novel MRI Sequences

Room 718A 10:30 - 12:30 Chairs: James G. Pipe and Martin J. Graves

10:30  548. Fat Suppressed Steady-State Free Precession | maging using Phase Detection
Brian A. Hargreaves', Shreyas S Vasanawala®, Krishna S Nayak®, Jean H. Brittain?, Bob S. HU?, Dwight G.
Nishimura®
Stanford University, Stanford, California, USA; °G.E. Medical Systems, Menlo Park, California, USA; *Palo Alto Medical Foundation,
Palo Alto, California, USA

We present a phase-based SSFP technique that provides fat-suppression without additional complexity or scan timein a standard SSFP sequence. The SSFP
signal isrefocused halfway between radio-frequency (RF) pulses, with the signal phase alternating as a function of resonant frequency. Selection of the repetition
time asthe reciprocal of the chemical shift frequency between water and lipid resultsin water and lipid signals having opposite signs. By simply choosing the
positive or negative signal, water-only or lipid-only images can be generated

10:42 549. Robust Magnetic Field Mapping with Arbitrary Acquisition Parameter sfor Automated Shimming

Leonard Martyn Klassen!, Ravi S Menon?
"University of Western Ontario, London, Ontario, Canada; 2Robarts Research Ingtitute, London, Ontario, Canada

Increasing main magnetic field strengths and quantitative MRI techniques require improved field homogeneity. Automated methods of setting optimum shim
currentsrely on fitting shim coil field maps to measured main magnetic field, requiring high precision field mapping techniques. A 3D multi-echo sequence has
been devel oped to measure main magnetic field with high precision. Automatic compensation for hardware timing errors, gradient propagation delays, gradient
balance, and eddy currents enables creation of field mapswith any field of view, bandwidth, or acquisition orientation without custom optimization of sequence
parameters, which is particularly beneficial in functional and cardiac MRI.

10:54 550. Dispersion M easur ements from Simultaneous M ulti-Frequency M R Elastogr aphy

Armando Manduca®, David S. Lake", Jennifer L. Kugel®, Phillip J. Rossman®, Richard L. Ehman®
"Mayo Clinic, Rochester, Minnesota, USA

Magnetic resonance elastography (MRE) data can be acquired at multiple frequencies smultaneously by designing the mechanical excitation and motion
encoding waveforms to be the sum of harmonics at the desired frequencies. This can greatly smplify measurements of dispersion, by increasing the acquisition
efficiency and by guaranteeing registration and similar experimental conditions for the different frequency data sets. Results are shown demonstrating accurate
depiction of a phantom object from 100 and 200 Hz data collected simultaneoudly and cal culations of local dispersion properties from this data.

11:06 551. T-Onelnsensitive Steady State Imaging (TOSSI): Obtaining TrueFISP imageswith Pure T,

Contrast
Peter Schmitt?, Peter M. Jakob®, Axdl Haase', Mark A. Griswold!
YUniversity of Wilirzburg, Wiirzburg, Germany

A new concept is proposed for generation of purely T2 weighted images, even in the presence of signal from longitudinal relaxation. Thisisaccomplished by
imaging in between non-equally spaced 180 -pulseswhich alternatively flip the magnetization into states parallel and antiparallel to B,. With optimized timing,
magnetization courses are identical for different T1s, which removes T1 contrast, leaving only T2 contrast. This general idea was realized with TrueFI SP readout
between the 180 -pul ses. Experiments on phantoms and volunteers confirmed the theory: TrueFI SP images with essentially pure T2 contrast were obtained. More
complex implementations are possible, e.g. by using varying timing patterns.

11:18 552. Correction and Calculation of T; and T, Maps Based on IR Balanced SSFP using an Analytical
Expression of the Transient SSFP Response

Klaus Schefflert
"University of Basdl, Basd, Switzerland

A correction method to calculate T1 and T2 relaxation times from inversion prepared (IR) balanced SSFP is proposed. The method is based on an analytical
description of theinitial or transient phase of |R-prepared balanced SSFP, whichisafunction of T1, T2, TR, and flip angle a.
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11:30 553. Multiple-Contrast and Parametric | maging with RAD-GRASE

Arthur F. Gmitro', Maria |. Altbach, Zhigiang Li*, Eric W. Clarkson', Theodore P. Trouard®
1Univers'ty of Arizona, Tucson, Arizona, USA

In RAD-GRASE different radial lines of k-space data are collected with signal magnitude and phase variations that arise dueto T2 decay, T2* decay, field
inhomogeneity, and chemical shift. Such variations can lead to artifactsin images reconstructed from complete data sets. However, because of the oversampling of
k-space near the origin, partial data can be used to reduce data inconsistency aswell as select image contrast. Furthermore, multiple images reconstructed using
different partial data sets can be combined to estimate parameter maps such as T2, T2*, and fat and water content images— all from one RAD-GRASE data <.

11:42 554. Mathematical Analysis of M P-SSFP Gradient Refocused Echoes

Ken-Pin Hwang', Jonathan S. Lewin?, Jeffrey L. Duerk®
YUniversity Hospitals of Cleveland and Case Western Reserve University, Cleveland, Ohio, USA; *University Hospitals of Cleveland,
Cleveland, Ohio, USA

Prior work in MP-SSFP has analyzed the spin echo signal. Here, mathematical expressions were derived for each of the four distinct gradient echoes. Phantom
and volunteer head images were acquired with these sequences, image signal measurements were compared with signal predicted by the expressions.  Correlation
between measured and predicted signal was excellent for the phantom, white matter, and gray matter. Unexpected attenuation in fluid signal was observed for
some echoes, suggesting motion or diffusion sensitivity. Thiswork isan examination of complex steady state sequences with varying flip angles and interpulse
durations to explore alternative methods for contrast in MRI.

11:54 555. Spatial Excitation Using Variable Density Trajectoriesfor Imaging in a Reduced FoV

Christoph Schroder®, Peter Bérnert®, Bernd Aldefeld*
*Philips Research L aboratories, Hamburg, Germany

The use of variable density k-space trajectories to define spatially selective excitation pulsesis studied. By using variable density trajectories, unwanted aliasing-
like signal excitation outside the excitation field of view can be reduced. Thus, fold-over artifacts that could arisein reduced field-of-view imaging are suppressed.
Results of phantom and in vivo measurements are presented. It is shown that, with the variable density technique, a significant reduction of fold-over artifactsin
multi-dimensional RF pulses can be achieved at the expense of only dightly longer pulse durations.

12:06 556. PSF-Choice: A Novel Method for Shaping Point-Spr ead-Functionsin Phase-Encoding Dimensions
Lawrence P. Panych', Le Zhao®, Robert V. Mulkern?
Brigham and Women's Hospital, Boston, Massachusetts, USA; 2Children's Hospital, Boston, Massachuseits, USA

Animaging method, PSF-Choice, is described for obtaining arbitrary point-spread-functions (PSF) in phase-encoding dimensions. The method is particularly
relevant for applications such as spectroscopic imaging where only a very few phase encodes are acquired and ringing artifact can be a serious problem. PSF-
Choice usespartial 2D RF excitation to produce aliased excitations that are phase encoded. The PSF of the reconstructed result depends on the RF excitation
profile which can be designed to produce any desired PSF. Phantom experiments with a Gaussian excitation demonstrate that ringing can be completely
eliminated.

12:18  557. A Novel Pulse Sequence for Multi-Slice T1, MRI
Arijitt Borthakur®, Sridhar R. Charagundla®, Andrew J. Wheaton®, Ravinder R. Regatte', Sarma VS Akella®, Ravinder

Reddy*

1Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

A 2D multi-dice Ty-weighted MRI pulse sequence is developed and implemented on a4.7T horizontal bore MR scanner. Artifacts resulting from a non-sdlective
spin-lock pulse are removed when the pulse is divided into an even number of pulseswith alternating phases. Images of a phantom are obtained with the new pulse
sequence to demonstrate its capability for multi-dice T1-weighted MRI.
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CLINICAL CATEGORICAL COURSE
Cardiovascular MRI

Room 718B 10:30 - 12:30 Chairs: Zahi A. Fayad, Christopher Kramer, and P.V. Prasad

Educational Objectives

Upon completion of this course, participants should be ableto:

» Describe basic areas of routine and promising clinical use of MR in assessing cardiovascular disease;

 Apply MR protocolsfor determination of cardiac morphology, dynamic function, flow, and physiologic status,

»  Describe methodologies that help in the interpretation of results for cardiac MR assessment of acquired and congenital
cardiac disease;

»  Compare approaches for optimal presentation and analysis of cardiac MR results.

10:30 Fast Imaging and Real-Time Cardiac MRI
Frederick H. Epstein

10:55  Atherosclerotic Plaque Char acterization
Chun Yuan

11:20  Cardiovascular MRI in Congenital Heart Disease
Tal Geva

11:45  Determining Myocardial Viability
Joao A.C. Lima

12:10 Discussion

fMRI Insightsinto L anguage and Cognition

Room 701A 10:30 - 12:30 Chairs: Richard W. Briggs and Patrick Stroman

10:30 558. Deactivation of Peripheral Vision and Auditory Areasduring Visual Attention Tasks

Dardo Tomasi*, Thomas Ernst", Sheeba Arnold®, Elisabeth Castro Capardlli*, Linda Chang*
'Brookhaven National Laboratory, Upton, New Y ork, USA

Visual attention tasks produced a remarkably robust deactivation in the visual (rostro-medial V1) and auditory (left A1 & A2) cortices, the extent of deactivation
increased with task difficulty. Findings suggest concomitant inhibition of peripheral vision (V1) and other sensory input (A1 & A2) brain areasin order to
minimize competition and maximize resources for the activation of the visual attention network.

10:42 559. Computational Roles of Temporo-Parietal Cortex in Reading L ow Frequency Words

Jie Huang®, Thomas H. Carr?, Lucia Colombo?, Yue Cao*
"Michigan State University, East Lansing, Michigan, USA; 2University of Padova, Padova, Italy

FMRI was used to investigate the role of Wernicke's area and adjacent temporoparietal cortex in reading low frequency words. Angular and supramarginal gyri
areinvolved in generating phonology, asindicated by sensitivity to regularity of spelling-to-pronunciation mapping. However, these regions do not appear to rely
on retrieval from associative memory, asindicated by alack of sensitivity to repetition priming. Wernicke's area is also sensitive to regularity, but in addition
sensitive to priming, suggesting that thisregion triesto integrate word-specific knowledge with the rules or patternsthat generalize over larger portions of the
lexicon.
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10:54  560. A ThreeTiered Design for Elucidating the Neural Substrates of Reading
Laurie E. Cutting®, Jeanne Wilkins?, Joanna G.B. Schafer?, Sewart H. Mostofsky*, Abigail A. Flower?, Susan M.

Courtney®, Martha Bridge Denckla®, James J. Pekar®
K ennedy Krieger Ingtitute / Johns Hopkins School of Medicine, Baltimore, Maryland, USA; *Kennedy Krieger Ingtitute, Baltimore,
Maryland, USA; 3Johns Hopkins University, Baltimore, Maryland, USA

FMRI has been used to examine the neural mechanisms underlying sentence comprehension; however, few studies have accounted for activation attributable to
two fundamental components of sentence comprehension, single word reading (SWR) and working memory (WM). To tease apart these components of sentence
comprehension, a three-tiered design was used in which five adult normal readers completed a sentence comprehension task alternated with either aSWR or a
WM task; in athird experiment, the WM and SWR tasks were contrasted. Results were consistent with the hypothesisthat different aspects of sentence
comprehension are subserved by different neural circuits.

11:06 561. Gender Differencesin Brain Activation during Visual Attention Processing

Sheeba Arnold!, Thomas Ernst, Dardo Tomasi®, Elisabeth Castro Capardli?, Linda Chang*
'Brookhaven National Laboratory, Upton, New Y ork, USA

Sixteen healthy volunteers (9 men and 7 women) were evaluated with fTMRI to study possible sex-differences during visual attention processing. Our findings
demonstrate gender-specific brain activation during tasks that require selective visual attention. While cerebellar activation was predominant in men, suggesting a
more automated processing strategy, frontal and PPC activation were more evident in women suggesting a more controlled or attentive process. Findings also
emphasize that gender-matching or stratification isrequired for fMRI studies.

11:18 562. Hemodynamic and Electromagnetic Correlates of Verbal Working Memory: | ntegrating Functional
M agnetic Resonance | maging and Event-Related Brain Potentials.
Ryan D'Arcy’, Lawrence Ryner®, Wolfgang Richter?, Sara Sullivan®, Elisabet Service®, John Connolly*
!National Research Council Ingtitute for Biodi agnogtics, Winnipeg, Manitoba, Canada; 2Princeton University, Princeton, New Jersey,
USA; ®National Research Council Institute for Biodiagnostics (Atlantic), Halifax, Nova Scotia, Canada; “Dalhousie University, Halifax,
Nova Scotia, Canada

We explored functional magnetic resonance imaging (fMRI) and event-related brain potential (ERP) correlates of verbal working memory (WM). WM |oad was
varied during semantic processing and the spatio-temporal nature of multimodal activation was examined in the |ft inferior parietal lobe. The resultsrevealed co-
localization of activity in BA 40 and a coherent temporal picture of WM effects across modalities (i.e., hemodynamic, electromagnetic, and behavior). The WM
activation in this study occurred during semantic processing and it will be critical to determine whether fMRI correlates of semantic ERP componentsexi<t (i.e.,
N400).

11:30 563. FMRI based Models of L earning and Memory in Normal Volunteers and Stroke Patients

Deborah M. Little', Raymond Klein?, Donna M. Shobat®, Keith R Thulborn®
"Winversity of lllincis at Chicago, Chicago, lllincis, USA; Dalhousie University, Halifax, Nova Scotia, Canada

Normal subjects have been trained on a unique semantic memory task derived from classification of systematically distorted random dot patternsinto prototype
groups. BOLD fMRI was used to examine both semantic memory and the transfer of learning to procedural memory before, during and after training. Activation
in untrained subjects consisted of large regions of distributed activation in regionsinvolved in eye movement and memory which rapidly decreased in size while
retaining the distributed pattern as performance improved. The untrained procedural memory task was also enhanced. This“ network specialization” may reflect
the biological basis for improved performance during learning.

11:42 564. Functional Abnormalities Associated with M utation of the FOXP2 (SPCH1) Genein an Inherited
Speech and L anguage Disorder: An Overt Speech fMRI Study

Frederique Liegeois', Torsten Baldeweg', David G. Gadian®, Faraneh Vargha-Khademt, Alan Connelly*
Ingtitute of Child Health, London, UK

Half the members of the KE family suffer from a verbal and orofacial dyspraxia caused by a point mutation in the FOXP2 gene. An fMRI paradigm involving
overt word repetition and verb generation was used to examine functional brain abnormalities associated with this mutation. Compared to unaffected family
members, those affected recruited mainly bilateral posterior regions, and showed significant underactivation bilaterally in the inferior frontal gyrus and in motor-
related cortical and subcortical regions. These results are consistent with previoudly reported bilateral structural abnormalitiesin the frontostriatal system, and
suggest that the FOXP2 gene plays an important role in its devel opment.
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11:54 565. Basic Brain Activities for Phonologically Ambiguous Syllables: An fMRI Study Using Japanese

Speakers

Chika Sumiyoshi®, Kayako Matsuo?, Toshiharu Nakai?, Chikako Kato®

"Fukushima University, Fukushima, Japan; *Life Electronic Research Center, AIST, Osaka, Japan; *Toyohashi Sozo College, Toyohashi,
Aichi, Japan

The purpose of the present study was to investigate neural activitiesin the memory process for phonologically ambiguous graphemes, specifically when the
orthography-based strategy was not available. We focused on the memory process for graphemes containing “1” and “r” in Japanese speakers. The syllable
working memory tasks were applied preventing subjects from visual matching between targets and probes. The result from the fMRI experiment revealed
augmented activation in theright IFG, the right MFG and the right cerebellum, suggesting that the areas were basically important for the memory process of
phonol ogically ambiguous graphemes in Japanese speakers.

12:06  566. Neural Systems of Second L anguage Reading ar e Shaped by Native L anguage
Ching-Mei Janet Feng', Li Hai Tan?, John A. Spinks?, Wai Ting Sok®, Charles A. Perfetti, Jinhu Xiong, Peter T.
Fox!, Jia-Hong Gao*
YUTHSCSA, San Antonio, Texas, USA; 2University of Hong Kong, Hong Kong, People's Republic of China; 3Stanford University,
Stanford, California, USA; “University of Pittsburgh, Pittsburgh, Pennsylvania, USA

We used functional magnetic resonance imaging (fMRI) to visualize Chinese(L 1)-English(L2) bilinguals' brain activity in phonological processing of logographic
Chinese and al phabetic English. We found that phonological processing of Chinese charactersinvolved spatial information representation, spatial working
memory and coordination of cognitive resources. In another important observation, when our bilingual subjects performed a phonological task on English words,
this neural system was most active, whereas brain areas mediating English monolinguals’ fine-grained phonemic analysis were only weekly activated. This
suggests that our brain imaging findings lend strongest support to the idea that language experience tunes the cortex.

12:18 567. ldentification of the Site and Sour ce of Inhibition: An Event Related fMRI Study

Andre Chevrier!, Russall Schachar?, Michael D. Noseworthy*
The Hospital for Sick Children, Toronto, Ontario, Canada

The goal of this experiment was to identify brain activations specifically attributable to the source and site of response inhibition. We used event related fMRI to
measure significant BOLD signal changes associated with inhibition of an ongoing motor response during performance of the stop signal task (SST). The SST is
uniquein inhibition tasksin that it requireswithdrawal of a prepotent motor response thereby clearly taxing inhibition. Our dataindicates that caudate and
anterior cingulate are strong candidates for the source, and motor area 6 for the site of inhibition.

Brain M etabolism: Carbon-13 and Beyond

Room 701B 10:30- 12:30 Chairs: Rolf Gruetter and Stefan Bluml

10:30 568. Statistical Evaluation of *H-M R Spectra of the Brain In Situ for Quantitative Deter mination of
Postmortem Intervals (PM1)

Eva Scheurer?, Michad 1th?, Danid Dietrich®, Roland Kreis?, Juerg Huesler®, Richard Dirnhofer®, Chris Boesch?
YUniversity Berne, Berne, Switzerland; 2University & Inselspital Berne, Berne, Switzerland

Estimation of the time since death (postmortem interval PMI) isa crucial yet unsolved problem in forensic medicine, particularly in the later postmortem period.
In situ 1H-MR spectroscopy of a sheep brain model reveals unequivocal concentration changes of metabolites during the decomposition process. We propose
relatively simple mathematical functions that describe the time courses of ten metabolite concentrations within reasonable confidence intervals. Theinverse
functions allow a determination of the PMI including statistical numbers by a single MRS measurement. Weighted combinations of time predictions from five
metabolites correlate well with true times up to 250 h postmortem.

10:42 569. 3D Imaging of CMRO, in Rat Brain at Different Temperature using High-field 'O NMR Approach
Xiao-Hong Zhu', Yi Zhang', Kamil Ugurbil*, We Chen'
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Measurement of cerebral metaboalic rate of oxygen (CMRO2) isimportant for understanding the basic role of oxidative metabolism in brain function and cerebral
physiology. Excellent sensitivity of 170 MRS obtainable at ultra-high fields allows repeatable three-dimensional imaging of CMRO2 within a short 1702
inhalation in therat brain. In this study, we applied the 3D 170 MRS imaging approach at 9.4 Teda to measure CMRO2 changes noninvasively in therat brain at
two different brain temperatures. Our results show a significant decrease of CMRO2 across the entire brain when the brain temperature dropped several degrees
from the normal brain temperature.
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10:54 570. The Distribution of ?H in Plasma Glucose as M easur ed by either M ass Spectrometry or °H NMR
Provides a Quantitative M easur e of the Sour ces of Plasma Glucose

Shawn C. Burgess', Visvanathan Chandramouli?, Bernard R. Landau?, A Dean Sherry*, Craig R. Malloy*
"University of Texas Southwestern Medical Center, Dallas, Texas, USA; “Case Western Reserve, Cleveland, Ohio, USA

The contribution of gluconeogenesisto overall glucose production may be determined by measuring the distribution of deuterium in plasma glucose.
Traditionally, this measurement is performed by chemical degradation of glucose followed by mass spectrometry (M S). This approach has achieved acceptance
for awide range of clinical applications. Here, we demonstrate that 2H NMR yieldsidentical quantitative resultsas M S and discuss the advantages and
disadvantages of each method

11:06 571.  In Vivo, L ocalized **C MR Spectr oscopy of Glucose M etabolism in the Developing Neonatal Rat
Brain

Chardonnay Julia Vance', Raghavendra Rao', Ivan Tkac!, Michadl Georgieff!, Rolf Gruetter®
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Presented is a protocol which measured, for thefirst timein vivo and at 9.4 Tesla, the uptake of [**C-1]-glucose through the blood brain barrier in neonatal rat
pups, and the development of neuronal glutamate and glutamine metabolism. Twelve pups, aged 4-26 days, were studied during mild to severe hyperglycemia
(10-65mM [glucose] plasma). Resolved, localized **C NMR spectra were acquired from 140pL of brain tissue (mainly hippocampus). In these pups, the
plasmabrain [glucose] ratio was 3:1, asit isfor adult rats. Label incorporation from [**C-1]-glucose into glutamate developed rapidly after the pups eyesand ears
open at day 13 postpartum.

11:18 572. Glial Uptake of Neurotransmitter Glutamate from the Extracellular Fluid Studied In Vivo by
Microdialyssand C-13NMR

Keiko Kanamori®, Brian D. Ross', Richard W. Kondrat?
"Huntington Medical Research Institutes, Pasadena, California, USA; 2University of California, Riverside, California, USA

Excess extracellular glutamate is neurotoxic. In vivo **C NMR was combined, for thefirst time, with *C-enrichment analyses of neurotransmitter glutamate
(GLU) inthe extracellular fluid by microdialysismass-spectrometry, to estimate the rate of its astroglial uptake. The vesicular neurotransmitter GLU C5 was
selectively “*C-enriched by intravenous[2,5-**C]glucose infusion followed by **C-chase. Post-chase extracellular GLU had significantly higher **C-enrichments
than theintracdllular. The neurotransmitter provided 80-90% of the substrate GLU for glutamine synthesis; the rate was 6.4 micromol/g/h. Hence, at steady-
state, this represents a reasonable estimate for the rate of glial uptake of neurotransmitter GLU.

11:30 573.  Turnover of the H3 Hydrogens of (2-:3C) Glutamate and (2-**C) Glutamine during the Cerebral
M etabolism of (1-*C) Glucose as Detected by *C NMR.

Aldandra Serrat, Tiago Brandao Rodrigues', Marina Benito®, Paloma Ballesteros?, Sebastian Cerdan®
"Consejo Superior de Investigaciones Cientificas, Madrid, Spain; *Universidad Nacional Educacion a Distancia, Madrid, Spain

We report on the turnover of the H3 hydrogens of cerebral glutamate and glutamine as detected in the (2-13C) resonances of these metabolites during (1-13C)
glucoseinfusion, in rats receiving 50% 2H20 in the drinking water for ten days. The time course of deuteration of the H3 hydrogensin (2-13C) glutamate and (2-
13C) glutamine followed the sequence of events (2-13C) glutamate-(2-13C) glutamine-(2-13C, 3-2H) glutamine-(2-13C, 3-2H) glutamate -(2-13C, 3-2H2)
glutamine - (2-13C, 3-2H2) glutamate, allowing to resolvein time the traffick of cerebral glutamate and glutamine between neurons and astrocytes.

11:42 574. Multinuclear NM R Analysis of the Contribution of Extracellular Glutamine to Oxidative
M etabolism and Ammonia Detoxification in Cultured Neur ons and Astrocytes

Touraj Shokati®, Claudia Zwingmann?, Roger F. Butterworth?, Dieter Leibfritzt
*University of Bremen, Bremen, Germany; 2CHUM Hopital Saint-Luc, Montreal, Quebec, Canada

In the brain, a substrate cycle involving glucose consumption by astrocytes, and formation and export of glutamine to neurons as precursor for neurotransmitter
glutamate, has been the matter of great debate during the last decades. Experimental evidence pointsto a cellular compartmentation of glutamate- and glutamine
metabolism aswell asintracellular mitochondrial heterogeneity [5,6]. In the present study, multinuclear (13C-, 31P- and 1H)-NMR studies using primary cell
cultures and [1-13C]glucose as substrate were applied, to obtain further information on the competition between glucose and glutamine as precursor for neuronal
glutamate and the involvement of exogenous nitrogen sources.

11:54 575.  Acute and Subacute Response of Cultured Human Glioma Cells to Temolozomide Detected with *3C
and P NMR

Aizhi Zhut, Nancy Jean Beardsdly*, Anthony Mancuso®
1Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

The effect of temozolomide (TMZ) on metabolism of human glioma cells was examined with 13C and 31P NMR spectroscopy and polarographic oxygen probes.
Cellscultured in porous collagen microcarriers, inside the spectrometer, were continuousy monitored before, during and after treatment. Carbon spectroscopy
was performed during infusion with [1,6-13C2] glucose. Consumption of glucose and oxygen, and formation of lactate and glutamate were all decreased by
TMZ. 31P-Glycerophosphorylcholine, increased significantly after treatment. These changes may serve as a useful basis for the design of methods to acutely
detect delivery of TMZ to gliomas and for monitoring sub-acute response to therapy.
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12:06 _ 576. Combination of *C NMR Spectr oscopy with *®FDG Detection Reveals Similar Oxidative and
Glycalytic Metabalism Increasesin the Rat Brain under Physiological Stimulation
Julien Valette', Gilles Bonvento?, Francoise Vaufrey®, Laurent Besret?, Pierre Gilles Henry?, Frédéric Pain®, Fawz
Boumezbeur®, Philippe Hantraye', Gilles Bloch!, Vincent Lebon®

'CEA - SHFJ, Orsay, France; 2CNRS URA2210 - SHFJ, Orsay, France; *University of Minnesota, Minneapolis, Minnesota, USA; “IPN,
Orsay, France

Ex vivo 13C NMR spectroscopy and in vivo 18FDG detection were used in parallél in order to determine the TCA cycle flux (VTCA) and the glycolytic flux
(CMRgIc) associated with cerebral activation. Partial volume effect was minimized due to the high spatial resolution achieved by these 2 methods (less than 10
ml). Analysis of NMR data demonstrated a 20% increase in VTCA upon activation. 18FDG detection under identical experimental conditions showed a 23%
increasein CMRglc in the same cortical area, suggesting a metabolic coupling between oxidative and glycolytic metabolisms during cerebral activation.

12:18 577. Regional *H-[**C]-NM R Spectr oscopy of Glutamater gic Neur otr ansmission and Glucose M etabolism
in Rat Brain

Robin A. de Graaf*, Graeme F. Mason®, Douglas L. Rothman®, Kevin L. Behar*
'y ale University, New Haven, Connecticut, USA

Theformation of [4-13C]-glutamate and [4-13C]-glutamine following infusion of [1,6-13C2]-glucose is measured in three regions of rat brain. Three-
compartment (blood, neuron, astrocyte) modeling in combination with T1-based tissue segmentation was used to obtain metabolic fluxesin cerebral cortex, corpus
callosum and ?subcortex?. The neuronal TCA cycleflux isroughly 4x and 2x lower in the corpus callosum and ?subcortex? respectively, when compared to the
flux in cortical gray matter. The glutamatergic neurotransmitter cycling flux is circa 40% of the neuronal TCA cycle flux in gray matter, but representslessthan
10% in white matter.

Elastography and Diffusion: New Developments

Room 714 A/B 10:30-12:30 Chairs; Dondd B. Plewes and Derek D. Steele

10:30 578. MR Elastography of Prostate Cancer

M. Alex Dresner®, John C. Cheville', Robert P. Myers', Richard L. Ehman®
"Mayo Foundation, Rochester, Minnesota, USA

We report on a prospective study of prostate specimens with cancer usng MR Elastography (MRE). A series of 17 specimens resected for adenocarcinoma were
assessed with shear wavesin order to obtain shear modulus measurements for the entire organ. Each specimen was then reviewed with whole-mount pathol ogy
and the sections matched to MR anatomical images. Comparison of the shear modulus of tumor regions with that of normal tissue segments showed significantly
higher shear modulus for tumors than for normal prostate tissue or BPH. Shear modulus maps demonstrated high sensitivity and specificity for prostate cancer in
this study.

10:42 579. Diffusion Tensor Imaging of the Prostate Following T her apy

Albert P. Chen', Duan Xu*, Roland Henry", Aliya Qayyunt, John Kurhanewicz, Danid B. Vigneron®
YUniversity of California, San Francisco, California, USA

A single-shot diffusion tensor imaging sequence was applied in 33 post-therapy prostate cancer patient exams and compared with a prior study of pretherapy
patients. Following hormone/radiation therapy, when cancer istypically poorly delineated on T2 MRI, the DT| data demonstrated significant differences between
cancer and benign prostatic-tissues. In 18 post-therapy patients with residual/recurrent cancer, ADC values were significantly reduced (p=0.00003) in areas of
residual/recurrent cancer compared to benign prostate peripheral zone. In 13 post-therapy patients with complete metabolic atrophy on MRSI, the ADC values
were significantly higher (p=0.003) than regions of residual/recurrent cancer in the 18 post therapy patients.

10:54 580. StiffnesssWeighted | maging: A Novel Contrast M echanismin MRI

Kevin Glaser?, Joel Felmlee!, Richard Ehman’
"Mayo Clinic, Rochester, Minnesota, USA

Intravoxel phase dispersion due to phase accumulation during an MR elastography acquisition is shown to affect image contrast in away that can reflect the
stiffness distribution in an object - a technique called "stiffnessweighted imaging”. This method can detect small tiff objects using low-frequency shear wave
motion. Inan agarose gel phantom, 100-Hz shear waves delineated cylindrical plugs 17-, 7-, and 3-mm in diameter 2.5-times stiffer than the surrounding
medium. In a post-mortem breast specimen with a 15-mm focused ultrasound ablated region, 50-Hz shear waves were used to distinguish the tiff ablated region
from the surrounding tissue.
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11:06 581. Diffusion M easurements Free of M otion Artifacts Using | ntermolecular Dipole-Dipole | nter actions

Scott D. Kennedy', Barak Razavi', Zhong Chen?, Jianhui Zhong*
*University of Rochester, Rochester, New Y ork, USA; 2Xiamen University, Xiamen, People's Republic of China

Acquisition of diffusion-weighted images using Stejskal-Tanner pulsed-gradient spin-echo methods in the presence of motion exhibit distortions.  The distortions
occur because the object moves relative to the magnetic gradient coils during the diffusontime. Diffusion-weighted images can also be acquired by using signals
formed in the presence of a distant dipolar field (DDF) where the amount of diffus on-weighting depends on the dipolar correlation distance and the time allowed
for signal formation. Here we demonstrate that measurements and images made using the DDF as a diffusion-weighting mechanism are insensitive to motion of
the object.

11:18 582. Attenuation M odelsin M R-Elastogr aphy

Thomas Nisius', Ralph Sinkus', Mickad Tanter?, Jeremy Ber coff?
*Philips Research, Hamburg, Germany; ?L aboratoire Ondes et Acoustique, ESPCI, Paris, France

Dynamic MR-Elastography is capable of providing information about the elastic as well as the viscous properties of tissue. There are different approachesto
introduce viscosity into the partial differential equation governing the wave propagation phenomenon, e.g. via the addition of a Maxwellian term or aVoigt term.
Results from simulations demonstrate the feasibility of the reconstruction method to properly recuperate the Maxwellian attenuation coefficient. In-vivo results
suggest, that the Voigt model seems to be the better representation describing living tissue. Measurements of a ductal carcinoma show increased values of
viscosity.

11:30 583. Stimulated Echo Sequence for Parallel Acquisition of Two Displacement Directionsin Static MR

Elastogr aphy
Peter Segler!, Jan Boese!, Lothar Schad*
*Deutsches K rebsforschungszentrum, Heidelberg, Baden-Wuerttemberg, Germany

Static MR eastography requireslong scan times and large number of necessary deformations, especially if several displacement components are measured. Inthis
work, a method is presented to measure two displacement directions smultaneously. By replacing the second 90 pulsein the standard STEAM sequence by two
45 pulseswith a different phase encoding displacement gradient, two separate echoes with corresponding displacement direction are generated. |n phantom
studies, the modified STEAM sequence shows the same results as the standard sequence. However, SNR isreduced dueto the 45 pulses and longer echo times.

11:42 584. Biomaterial Mechanical Properties Revealed by M agnetic Resonance Elastogr aphy

Bao Zhang®, Garth M. Beache', Peter A. Hardy”
YUniversity of Maryland, Baltimore, Maryland, USA; *University of Kentucky, Lexington, Kentucky, USA

Elastic modulus (E) has been explored asameans of identifying diseased tissue. Previous studies calibrating magnetic resonance e astography vs. static testing
haveimplicitly assumed that E is strain rate independent.  We tested a more general dependence of E on strain rate, characterized by a modified power law. We
obtained a parameter characterizing strain rate sensitivity over the examined dynamic range, in phantoms. Our data did not exclude the possibility of a cut-off,
signaling atransition in mechanical properties. More complete strain rate sampling will be required to test whether these materials can be characterized in terms
of these constants.

11:54 585. Development of a Bioartificial Pancreas: High Resolution MR Analysis of Water Relaxation and
Diffusion in Alginate Beads

Samuel C. Grant!, Nicholas E. Smpson®, Sephen J. Blackband, Ioannis Constantinidis
*University of Florida, Gainesville, Florida, USA

Alginates are unbranched polysaccharides with properties that vary depending on composition. In the presence of multivalent cations, alginates gel to encapsulate
avariety of biological materials. In this study, NMR relaxation and diffusion data are presented for alginate microbeads used in the development of a bioartificial
pan-creas. This data demonstrate that the water T, within the gel depends on the guluronic acid content and alginate porosity, whereasthe T, and ADC do not.
Fur-thermore, the gellating effect of Ca*? ionsis hindered by the application of a poly-L-lysine layer, which is used to provide mechanical support and
immunoprotection.

12:06 586. In-Vivo Prostate M R-Elastogr aphy

Ralph Sinkus®, Thomas Nisius', Jérn Lorenzen?, Jérn Kemper?, Michael Dargatz*
*Philips Research, Hamburg, Germany; ?University Hospital Eppendorf, Hamburg, Germany

In-vivo MR-Elastography of the prostate is expected to provide valuable clinical information, because the diagnostic importance of elasticity for prostate cancer is
well established. Dynamic sinusoidal MR-Elastography is performed with the patient in prone position ensuring good contact to the mechanical transducer, which
pushes from below against the pubic bonein A-P direction. First in-vivo results demonstrate good penetration of the mechanical wave into the prostate.
Reconstructed elaticity images depict the prostate of a healthy volunteer homogeneoudy with a harder centre and a softer boundary region.
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12:18 587. Simulation of In Vivo MR Elastogr aphy Wave Patter ns of Skeletal Muscles using a Transver se
| sotr opic Elasticity M odel

Ingolf Sack®, Abbas Samani®, Don Plewes', Juergen Braun?
*University of Toronto, Sunnybrook & Women's College Health Sciences Centre, Toronto, Ontario, Canada; 2Free University Berlin,
University Hospital Benjamin Franklin, Berlin, Germany

In vivo dadticity sudies of skeletal muscles show a complex correlation of tissue structure and elastic parameters. Muscle has been shown to exhibit anisotropic
featuresthat can be resolved by MR Elastography. We introduce a transverse isotropic elasticity model that exactly reproduces the experimentally observed shear
waves of the biceps brachii. Simulations were conducted using a coupled harmonic oscillator (CHO) and finite element (FEM) formalismsto sudy wave
propagation. These models reflect anisotropy by a correlation factor that relates transverse and longitudinal Y oungs moduli with respect to the muscle fiber axis.
Finally weillustrate the feasibility of isotropic wave-imageinversion.

Diffusion Analysis|I: Beyond the Tensor

Room 716 A/B 10:30-12:30 Chairs; Daniel Alexander and Peter J. Basser

10:30 588. Combining DT and g-Space MRI: A New M odel of White M atter in the Brain

Yaniv Assaf’, Peter J. Basser?
1Td Aviv Sourasky Medical Center, Tel Aviv, Isradl; 2National Institutes of Health, Bethesda, Maryland, USA

The signal decay in diffusion experimentsis affected by many factors, including tissue microstructure and compartmentalization. When performing diffusion
experiments at high b (or q) values, non-monoexponential signal decay is observed, especially in white matter rich areas. Here we propose a mathematical model
that accounts for different modes of anisotropic diffusion (restricted and hindered) and the relative orientations of the nerve fiber axis and the diffusion gradient
vectors. The model was used to fit high b value experimental diffusion data from human brain, and distinguishes between diffusion in restricted and hindered
compartments.

10:42 589. Analysisof Microstructures Using MRI O-space and K -space Diffractograms
Jun-Cheng Weng?, Ching-Po Lin?, Li-We Kuo®, Jyh-Horng Chen', Wen-Yih Isaac Tseng*
*National Taiwan University, Taipei, Taiwan

The purpose of this paper isto use two different MR diffraction methods, high spectral resolution g-space diffusion imaging (QSI) and high spatial resolution k-
space imaging, to evaluate the dimension of microstructures. The two MR diffraction methods have been devel oped for yearsto obtain structural information in
material science and biological system. However, the validity of these two methods with reference to a common standard has not been explored yet. This paper
aimed to validate the MR diffraction methods and to clarify the meaning of the diffraction patterns.

10:54 590. Visualisation of Displacement-Distribution Parametersin g-Space | maging

Jimmy L&tt*, Sara Brockstedt?, Ronnie Wirestant, Elna-Marie Larsson?, Freddy St&hlberg!
*Lund University, Lund, Sweden; 2Lund University Hospital, Lund, Sweden

Structural information of the confining geometry of water molecules can be revealed by g-space analysis of highly diffusion encoded images. An advantage of g-
space analysis based on high b-valuesisthat data contain information about different compartments; extra- and intracellular water. Calculations of the mean
displacement and the probability of zero displacement, from the average propagator, obvioudy reveal information on diffusion in different areas of the brain. In
this study, we propose that the shape of the displacement distribution curve should be taken into considerations, and therefore the kurtosis, a measure of the
deviation from a Gaussian distribution, was assessed.

11:06 591. Numerical Analysis of the Feasibility of Human g-Space MRI in the Case of Finite-Dur ation
Diffusion-Encoding Gradients

Nicolas Francisco Lori*, Thomas Edward Conturo?, Denis Le Bihan!
'Service Hospitalier Frederic Joliot, Orsay, France; 2Washington University School of Medicine, Saint Louis, Missouri, USA

We analyze the limitations in doing g-space imaging using finite-duration diffusion encoding gradients typical in modern human MRI systems. Random walk
simulations show that, even in the presence of restricted domains, g-space brain MR is often feasible in human subjects.

11:18  592. Mean Diffusivity and Anisotropy |ndex M apping of Diffusion Spectrum Imagingin a Stroke M odel
Li-We Kuo!, Sheng-Kwel Song?, Van J. Wedeen®, Ching-Po Lin*, Jyh-Horng Chen®, Wen-Yih Isaac Tseng*
"National Taiwan University, Taipei, Taiwan; 2Washington University, St. Louis, Missouri, USA; *MGH Martinos Center for Biomedical
Imaging, Harvard Medical School, Charlestown, Massachuseits, USA; “National Taiwan University College of Medicine, Taipei, Taiwan

Non-Gaussianity of water molecular diffusion arising from intravoxel heterogeneity of fiber orientations may cause biasin diffusion tensor imaging (DTI). Indices
derived from DT such astrace ADC and fractional anisotropy may be insufficient to provide contrast in non-Gaussian regions. In this study, we derived two
indices from diffusion spectrum imaging (DSl) data, mean squared length and anisotropy of displacement probability. Index mapsof DS| and DT were obtained
from arat stoke model and compared. DS| had higher contrast-to-noise ratio in lesion detection and was able to reveal more structuresin the cortical gray matter
obscured in DTI.
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11:30 593. Circular Spectrum Mapping for Intravoxel Fiber Structures Based on High Angular Resolution
Appar ent Diffusion Coefficients
Wang Zhan', Hong Gu®, Su Xu?, David Silbersweig*, Emily Sern?, Yihong Yang*
'Weill Medical College of Cornell University, New Y ork, New Y ork, USA; Memorial Sloan-Kettering Cancer Center, New Y ork, New
York, USA

A method is devel oped for mapping the intravoxel fiber structures based on high angular resolution ADC. Our analysis suggests that the Oth, 2nd, and 4th order
harmonic components of the ADC distribution on the circle spanned by the major and median eigenvectors of the diffusion tensor provide quantitative indices for
isotropic, linear, and fiber crossing diffusion respectively. Simulation and in vivo experiment results indicated that the Oth and 2nd order circular spectrum maps
exhibited a strong consistency with the DTI-based mean diffusivity and linear indices respectively, and the 4th order circular spectrum map was validated to
identify the fiber crossings.

11:42 594. The Potential Role of the Cytoskeleton and Intracellular Tortuosity in Altering ADC: A Model
Study Using Fibrinogen/Fibrin Solutions

Andrew M. Blamire', Danid J. Stuckey®, Peter Styles', Bheeshma Rajagopalant
YUniversity of Oxford, Oxford, UK

To determine how rapid decreasesin ADC could occur in neuronal cells, we modelled restricted diffusion in the cell as due to the cytoskeleton with a
protein/electrolyte containing cytosol. Using an equation for signal attenuation in pulsed gradient diffusion experiments we show that a 2 to 3 fold decreasein
permeability can reduce ADC by 40 to 60 %. Experimental measurementsin a biological solution:gell system of fibrinogen to fibrin transition (asin a blood
clot), show that such changesin permeability are easily obtained by relatively smple alterationsin microstructure.

11:54  595. Biexponential Analysis of Diffusion Related Signal Decay in Human Cortical Grey Matter
Sephan E. Maier?, Hatsuho Mamata®, Robert V. Mulkern?
'Brigham and Women's Hospital, Harvard Medical School, Boston, Massachusetts, USA; “Children's Hopital, Harvard Medical School,
Boston, Massachusetts, USA

ADC values of gray (GM) and white (WM) matter obtained with conventional diffusion imaging exhibit no difference. This study explored differencesin GM and
WM water diffusion in normal human brain with CSF signal attenuated, high b-factor line scan imaging. Biexponential analysis of the diffusion data resulted in
two diffusion coefficients ADC1 and ADC2 and their respective volume fractions. While ADC1 and volume fractions for GM and WM appeared to be similar,
ADC2 in GM was found to be up to three times higher than in WM. Fundamental differencesin tissue architecture may explain the different ADC2 values.

12:06 596. Theory of Bi-Exponential Diffusion Attenuation in a Single Homogeneous Cell

Alexander L. Sukstanskii®, Joseph J.H. Ackerman®, Dmitriy A. Yablonskiy*
"Washington University, St. Louis, Missouri, USA

Recent studies of incoherent displacement of water in brain tissue documented a bi-exponential diffusion attenuation of MR signal. These data are usually
interpreted in the framework of a two-compartment physical model. We show that such a behavior can be observed even in a one-compartment system for short
diffusion times. This effect is due to the presence of redtrictive barriersthat lead to a strong inhomogeneous transverse magnetization resulting in non-mono-
exponential diffusion signal attenuation. The latter can be described remarkably well in terms of bi-exponential behavior. The theory isapplied to MR signal from
axon fibers.

12:18 597. A Model of Temporal Dependencein Ther apy-Induced ADC Change

Thomas L. Chenevert®, Timothy D. Johnson®, Victor D. Schepkin®, Brian D. Ross*
*University of Michigan, Ann Arbor, Michigan, USA

Diffuson MRI hasthe potential to monitor therapy-induced necrosis by way of increased water mobility. Several animal model studies[1-4] have shown a
significant ADC increase following therapy before tumor shrinkage. Trandation to human studiesis ongoing but has shown mixed results[5-9]. The objective of
thiswork isto model processes of tumor growth, necrosis production, and the removal of excess extracel lular water within the context of ADC change and tumor
shrinkage.
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Breast MR

Room 713 A/B 10:30 - 12:30 Chairs: Gillian Newstead and Nola Hylton

10:30  598. System for Co-registration of MR/US Breast Images. Preliminary In Vivo Evaluation of Accuracy
Cameron Piron', Petrina Causer®, Roberta Jong', Rhonda Walcarius', Chris Luginbuhl®, Sarah Walters', Donald
Plewes®

*sunnybrook and Women's College Health Sciences Centre, Toronto, Ontario, Canada; *University of Toronto, Toronto, Ontario, Canada

We have developed a system capable of co-registration of MR and Ultrasound (US) breast images. Here we present preliminary in vivo results confirming the
accuracy of thistechnique. Our primary objectiveisto use this system to enable a real-time hybrid (MR/US) core biopsy strategy, however there may emerge a
role as an adjunct to contrast-enhanced MRI. We have used this system to target cysts (N=10), and solid lesions (N=3) in a series of patients (N=10). After
correction for speed of sound deviations, we have established this technique to be accurate within 3.6 £ 1.6 mm (SD).

10:42 599. Combined Spectroscopic and Dynamic Breast MR Imaging; A Preliminary Study

Michad A. Jacobs', Peter B. Barker®, Zaver Bhujwalla', David A. Bluemke'
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

A combination of dynamic magnetic resonance (MR) imaging and proton spectroscopy of the breast has been used for the differential diagnosis of enhancing
lesions of nine patients. In 3/4 malignant and 3/3 benign cases with equivocal (type 2) enhancement patterns MRSI was useful in providing additional diagnostic
information.

10:54 600. Clinically Practical MRI/MRS Protocol for | mproved Specificity in Breast Cancer Diagnosis

Alina Tudorica®, Paul Fisher®, Khaldoon Dulaimy®, Brian O'Hea?, Terry Button', Wei Huang®
IState University of New Y ork, Stony Brook, New Y ork, USA

Thegoal of this study wasto determine if a combined MRI/MRS protocol of dynamic contrast enhancement (DCE) T1-weighted MRI, 1H MRS, and perfusion
MRI improves specificity in detection of breast malignancy. 61 patients with positive mammography findings were studied. After DCE MRI showed fast contrast
enhancement, single-voxel 1H MRS and perfuson MRI examinations were performed. DCE MRI showed 100% sensitivity and 76% specificity in detection of
breast cancer. The specificity improved to 89% with the addition of 1H MRS, and to 96% with the further addition of perfuson MRI.

11:06 601. Neoadjuvant Chemotherapy in Breast Cancer: Early Prediction of Response Using a Combination of
DCE-MRI, ADC M apping And Proton Spectr oscopic | maging
Martin Lowry®, David J. Manton®, Daniel Tozer?, Antony Maraveyas', Amulya Chaturvedi®, John Greenman, Lynn

Cawkwell*, Ann Hubbard®, Anupam Modi®, Michad Lind®, Lindsay W. Turnbull*
*University of Hull, Hull, East Y orkshire, UK; 2University College London, London, England, UK; ®Hull and East Y orkshire Hospitals
NHS Trugt, Hull, East Y orkshire, UK

This study investigates the potential offered by quantitative MR imaging and spectroscopy for early prediction of ultimate tumour response to chemotherapy.
Prediction of non-response would have great clinical benefit both in avoiding unnecessary toxicity and permitting early change to alternative treatments. Twenty-
three breast cancer patients were imaged before, after their second and after their final courses of chemotherapy. Results suggest that a combination of parameters
from spectroscopy (relative fat and water signal strength and water T2) and imaging (tumour volume and extracellular tissue volume fraction) can be used to
achieve highly accurate prediction of ultimate tumour response.

11:18 602. Contrast Enhancement Profile vs. Malignant L esion Size in Gadolinium-Enhanced Breast M RI

Frederick Kelcz!, Debra L. Berridge*
*University of Wisconsin, Madison, Wisconsin, USA

We analyzed the signal intensity (SI) vs. time profile asafunction of lesion size for 48 breast malignancies. For 11 - 20 mm lesions, all 17 lesions showed
washout. For 3 lesions measuring 4-5 mm, none showed washout. Lesionslarger than 20 mm displayed amixed Sl vs. time pattern with only 3 of 6 showing
washout. We conclude that washout is most sensitive for malignant tumors measuring 11 - 20 mm. Tumorslarger and smaller than this range may commonly not
show washout and may not even show rapid contrast uptake.
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11:30  603. Quantification of Endothelial Per meability, L eakage Space and Blood Volume in Breast Cancer
Using Dynamic T,/T,* Gradient Dual Echo Sequence
Yong-min Huh', Jin-suck Suh®, Eun-kyung Kim'*, Dae Hong Kim', Eun Joo Kim*, Hyun Cheol Chung®, Sun Young
Rha’, Byeong-Woo Park®, Woo Ick Yang®, Se Hoon Kin*
Y onsei University College of Medicine, Seoul, Republic of Korea

The purpose of this study isto determine rBV using corrected R2* curvein breast cancer and Ktrans and ve using R1 curve smultaneoudy and to compare them
with immunostain for microvessel density (ITVD). Eleven women underwent MRI with mixed sequence for T1 map and T1/T2* gradient dual-echo sequence.
Ktrans(fp) was highly correlated with rBV, which may be indicators macroscopic vascular status of breast cancer. Ktrans(fp) and rBV may serve astestsfor
measuring antiangiogenic effect in vivo situation. None of Ktrans(fp), ve(fp), Ktrans(ep), ve(ep), and rBV were correlated with ITVD (microscopic aspect) as has
been expected.

11:42 604. High Temporal and Spatial Resolution Dynamic Bilater al Breast | maging with Optimized Fat

Suppression
Manojkumar Saranathan®, Thomas K.F. Foo®, Pdin Aksit!, Marcela B. Montequin®, Peter L. Choyke?
'GE Medical Systems, Baltimore, Maryland, USA; 2National Institutes of Health, Bethesda, Maryland, USA

A fat suppressed high temporal and spatial resolution bilateral breast imaging sequence is proposed for dynamic contrast enhanced studies. By acquiring central k-
space data more frequently than outer k-space data, temporal resolution of the order of 20-30s is achieved with sub mm in-plane spatial resolution. Uniform fat
suppression is effected by using individually optimized shim and transmitter frequency settings for each breast. Both the left and right breasts can be imaged
simultaneoudy in separate 3D multiphase volumes. Preliminary data demonstrate excellent fat suppression with high spatial and temporal resolution on sagittal
acquisition planes.

11:54 605. Diagnostic Perfor mance of High-Resolution Back-Pr ojection | maging of the Breast

Lawrence Dougherty*, Linda White Nunes®, Hee Kwon Song!, Jessica J. Runyon®, Mitchell D. Schnall*
"Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2MCP Hahnemann University, Philadelphia, Pennsylvania,
USA

A back-projection method for dynamic contrast enhanced imaging of the breast was evaluated using an architectural interpretation model. Predictionswere
correlated with histopathol ogic findings and compared to past performance of the model. Forty-three lesions were identified with corresponding histopathologic
diagnosis. The diagnostic performance characteristics of the interpretation model using the BP breast images were: sensitivity = 100%, specificity = 67%, PPV =
57%, NPV = 100% and overall accuracy = 77%. Contrast enhanced images of the breast acquired using an interleaved back-projection method have the same
diagnostic quality asthose obtained with a standard 3DFT acquisition.

12:06 606. Virtual Dissection MRI of Internal Mammary L ymphadenopathy

Seven B. Halls!, Avisha Narnawaret
Cross Cancer Ingtitute, Edmonton, Alberta, Canada

MRI of Internal Mammary lymph nodes can detect lymphadenopathy in breast cancer patients, which implies a higher cancer stage and worse prognosis for the
patient. The MRI scanning technique is described, including an image post-processing method using Photoshop layers and the Eraser tool, dubbed “virtual
dissection”, which facilitates the depiction of anatomic structuresthat cross between MRI dices. MRI of 40 stage || breast cancer patients shows 18% with
lymphadenopathy .

12:18 607. L ow-Field versus High-Field MRI in Diagnosing Breast Disorders
Eija P4aakko!, Heli Reinikainen', Eija-Leena Lindholn?, Tarja Rissanen®
*University of Oulu, Oulu, Finland; 2Oulu City Hospital, Oulu, Finland

The performance of low- and high-field MRI in diagnosing breast disorders was compared in 28 patients (34 breasts). Biopsy results were available from 27
breasts. Low-field MRI showed equal performance with a sensitivity of 100%, specificity 82% and accuracy 93% compared to 100%, 73% and 89%,
respectively, at high-field.
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Image Processing: Brain

Room 715 A/B 10:30 - 12:30 Chairs: Henr;y Rusinek and Norbert Schuff

10:30 608. fMRI Connectivity Measured by Mutual Information and Correlation: Linear Dependence vs.

General Dependence
Vince D. Calhoun?, Jin-suh Kim', Godfrey D. Pearlson®
'0lin Neuropsychiatry Research Center/Y ale University, Hartford, Connecticut, USA

Functional connectivity istypically measured by computing the correlation between two time-courses. Correlation isa measure of linear dependence and will not
detect other types of dependencies (e.g. non-linear). The mutual information between two time-coursesis a measure of general dependence and will detect both
linear and non-linear dependencies. We propose 1) a normalized mutual-information measure for assessing connectivity, and 2) a new measure which provides
increased detectability to linear dependencies while still capturing non-linear dependencies. Both simulations and results on motor fMRI studies are presented and
show increased ability to capture functional relationshipswhich are not predicted a priori.

10:42 609. Cortical Thickness M easurements of Human Auditory Cortex
Xiaojian Kang', Bill Yund?, David Woods"
"University of California Davis, Martinez, California, USA; 2NCHCS, Martinez, California, USA

A new method is described to perform the thickness measurement of auditory cortex based on the anatomically normalized population maps of auditory cortex.
The new method can measure the mean thickness to sub-millimeter precision. Two correlations are also studied, that between the mean thickness and gray/white
matter surface curvature and that between the mean thickness and functional activationsin different regions of auditory cortex.

10:54 610. Segmenting Brain Sulci for Cortical Thickness M easurementsin M RI

Chloe Hutton', Enrico De Vita', Robert Turner®
*UCL, London, UK

Thethickness of the cerebral cortex can provide valuable information about normal and abnormal neuroanatomy. Accurate cortical thickness measurements from
brain MRI require preci se segmentation of the grey matter. Here we specifically address the problem of extracting the deep cortical folds or sulci, which can be
difficult to resolvein MRI. We propose a method that iteratively solves Laplace' s equation for adjacent sub-layers of the cortex. This approach preservesthe
laminar structure of the cortex and provides clear definition of deep sulci. The implementation is computationally efficient. We present inter-subject and intra-
subject resultsthat are consistent with the literature.

11:06 611. Automated M easurement of Medial Temoral L obe Atrophy Rate

Henry Rusinek!, Susan DeSanti*, Dina Frid", Wai-Hon Tsui*, Chaim Tarshish®, Antonio Convit*, Mony J. de Leon*
"New Y ork University School of Medicine, New Y ork, New Y ork, USA

Structural imaging studies consistently show vulnerability of the medial temporal lobe (MTL) structuresin normal aging and Alzheimer’s Disease. Hippocampal
size, obtained using manual tracing, correl ates with memory performance in normal elderly. However, manual volumetry of MTL structuresistime-consuming
and susceptible to intra- and inter-operator differences. We have implemented and validated an automated procedure for monitoring MTL atrophy rates from
serial MR. The method was applied to alongitudinal study of normal aging. We have investigated if MTL atrophy, assessed over the two-year interval, was
predictive of the cognitive decline at the six-year time point.

11:18 612. Characterisation of M orphometric Changesin Lateral Ventricles Due to Schizophrenia Using 3
Dimensional Point Distribution M odels

Kolawole Oluwole Babalola®, Jim Graham', Lili Kopala?, Robert Vandor pe?
"University of Manchester, Manchester, UK ; Dalhousie University, Halifax, Nova Scotia, Canada

Recent work in 3D morphometric analysis has sought to determine whether specific shape changesin the lateral ventricles are associated with its noted
enlargement in schizophrenia. Using MR images of schizophrenics and matched controls, we characterise shape changes of ventriclesusing 3D PDMs. We
normalise for brain shape to augment discrimination, and seperation into schizophrenic and control groupsis performed in a reduced dimensional “ shape space”,
by projecting PDM parameters onto the vector maximising Fisher’s criterion. Our findings suggest the associated shape changes are localised to the temporal and
frontal horns and the central parts of the ventricle.

11:30  613. A Novel Method for Deriving Grey and White Matter CBF Using M ulti-Spectral MR
Robert A. Brown®, Jessica E. Smon’, Hong Lu?, Michel Louis Lauzon?, Richard Frayne', Joseph Ross Mitchell*
YUniversity of Calgary, Calgary, Alberta, Canada; “Seaman Family MR Research Centre, Foothills Medical Centre, Calgary, Alberta,
Canada

Quantified cerebral perfusion measurement is being developed for usein clinical practice such asin the investigation of ischemic stroke. We present a method for
determining tissue-specific cerebral blood flow (CBF) at high spatial resolution (7.8 mL voxels) compared to positron emission tomography. We used automatic
segmentation, co-registration and multi-spectral MR imagesat 3 T.
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11:42 614. Time Series Analysisof MRI Intensity Profiles

Dominik S Meier!, Charles R G. Guttmann*
'Brigham & Women's Hospital / Harvard Medical School, Boston, Massachusetts, USA

A method for systematic analysis of time domain information, derived from serial MR, is presented and validated. Goal isthe characterization of inflammatory,
degenerative and reparatory tissue changes. Normalized temporal intensity profiles of multiple sclerosis lesions are presented as examples of achievable sengitivity
from standard clinical protocols. No external phantomsor a priori calibration isrequired. Data from large longitudinal studies served as basis for a tissue-specific
intensity normalization model. We compared and validated different approaches to image registration, partial volume correction and intensity normalization.
Results suggest that MRI intensity dynamics contain information of interest for studies of MS pathophysiology.

11:54 615. Covariance Matrix Based Elastic M ulti-Channel | mage Registration

Gustavo K. Rohde', Sinisa Pajevic', Carlo Pierpaoli®, Peter J. Basser®
"National Institutes of Health, Bethesda, Maryland, USA

With the advent of new MR imaging modalities such asDT-MRI, MRA, and CSl, demand for image registration procedures capable of dealing with multi-
channel image data hasincreased. A novel method based on multivariate linear correlation is proposed to align two multi-channel images each containing an
arbitrary number of channels. Results obtained using diffusion tensor MRI data of the human brain show that image registration based on different channels
generates different alignment results. In addition, we show that multi-channel image registration is more accurate to registration based on asingle channdl.

12:06 616. Incorporating Gradient and a priori Information into Automated Segmentation of Therapy-lInduced
L euk oencephal opathy

John Otis GLass", Wilburn E. Reddick®, Ching-Hon Puit
'S, Jude Children's Research Hospital, Memphis, Tennessee, USA

The automated quantification of therapy-induced leukoencephal opathy isa very difficult issue because itsimaging properties are between those of normal white
and gray matter. FLAIR images add additional information, but also introduce unsaturated ventricular areas with high signal intensities, which are often
incorrectly identified as |eukoencephal opathy. The technique presented in this study proposes the use of normalized apriori atlas maps combined with a gradient
threshold applied to FLAIR images to reduce the misclassification of leukoencephal opathy. An example is provided to illustrate the reduction of misclassifications
by the new automated segmentation algorithm.

12:18 617. Conductivity Tensor M apping of the Rat Brain Using Diffusion-Weighted M RI

Masaki Sekino', Kikuo Yamaguchi?, Norio Iriguchi2, Shoogo Ueno®
Graduate School of Medicine, University of Tokyo, Bunkyo-ku, Tokyo, Japan; *University of Kumamoto, Kurokami, Kumamoto, Japan

Conductivity tensor images of the rat brain were obtained by a method based on diffusion-weighted MRI. MPGs were applied in three directions with the b factor
being arrayed from 0 to 3600 Smm?. Conductivitiesin each MPG direction were calcul ated from the fast component of the ADC and the fraction of the fast
component, and two-dimensional conductivity tensor was estimated. ROIs were selected in the cortex and the corpus callosum. The mean conductivitiesin each
ROI were 0.014 S/m and 0.018 S/m, respectively. Conductivity of the corpus callosum varied up to 75 % depending on the direction.

Cancer: MR Spectroscopy of M odel Systems

Room 717 A/B 10:30 - 12:30 Chairs: Harish Poptani and Franklyn A. Howe

10:30 618. Mechanisms of |ndomethacin-Induced Alterationsin Choline Phospholipid M etabolism of Non-
Malignant versus Malignant Human Mammary Epithelial Cells

Kristine Glunde', Vaddapuram P. Chacko®, Zaver M. Bhujwalla®
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

Didtinct differences characterize the choline metabolite profile of malignant human mammary epithelial cells (HMECs) compared to normal HMECs. Treatment
with the non-steroidal anti-inflammatory agent indomethacin changes this profile toward a pattern more typical of non-malignant HMECs. M etabolites produced
from [1,2-*C]-choline using *H and **C NMR spectroscopy, and gene expression levels using microarray technology were analyzed following indomethacin
treatment of breast cancer cells. Indomethacin induced diverse changes at the gene expression level. Enzymesinvolved in choline metabolism were not affected at
thetranscriptional level. Changes in choline phospholipid metabolites following indomethacin treatment were most likely due to increased membrane turnover.
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10:42 619. Gene Expression Inhibition of Choline Kinasein Breast Cancer Cellsusing RNA Interference
detected by *H NM R Spectr oscopy

Venu Raman’, Noriko Mori?, Yelena Mironchik®, Kristine Glunde!, Zaver M. Bhujwalla*
*Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

The elevation of phosphocholine and total choline, a widely-established characteristic of cancer cells, has been linked to malignant transformation, invasion and
metastasis[1]. Increased choline kinase (CK) activity and expression have been observed with malignant changes[2] qualifying it as a unique target for cancer
cells. Chemicalsinhibiting choline kinase activity are anti-proliferative and anti-mitogenic, but exhibit in vivo toxicity [3]. Here we have developed a molecular
biology based attack on choline kinase using small interfering RNA (§RNA) against choline kinase. *H NMR spectroscopy was used to detect the effect of
SRNA(CK) in malignant and nonmalignant human mammary epithelial cells.

10:54 620. An F MR-Based Assay of Solid Tumor M ethotr exate Resistance: Proof of Principle

William M. Spees', Maria Belen Rubio®, William G. Bornmann', Jason A. Koutcher®
"Memorial Sloan-Kettering Cancer Center, New York, New Y ork, USA

A non-invasivein vivo *°F MR-based assay of methotrexate (MTX) resistance using a fluorine-labeled analog of MTX (FMTX) is presented. Thisassay can
discriminate between MTX-sensitive and M TX-resistant xenograft tumors. Pharmacokinetic parameters measured via *°F MR predict tumor response to therapy.

11:06 621. Assignment of Polyunsaturated Lipidsin the BT4C Gliomas Under going Gene T herapy -Induced
Programmed Cell Death by *H NM R Spectr oscopy
Piia K. Valonen', Julian L. Griffin?, Kimmo K. Lehtiméki*, Olli H J Gréhn®, Mikko I. Kettunen®, Seppo Yla-

Herttuala®, Jeremy Nicholson?, Risto A. Kauppinen®
"University of Kuopio, Kuopio, Finland; 2lmperial College of Science, Technology and Medicine, London, UK

Inarat BT4C glioma, gene therapy —induced programmed cell death (PCD) causes accumulation of the 1H NMR visible polyunsaturated fatty acids (PUFA).
Here we have further characterised PUFAsin tumour samples ex vivo and lipid extracts using multidimensional magic angle spinning (MAS) 1H MRS. PUFAs
increased 2.5-fold comprising 70% of the elevation of NMR visiblelipidsin vivo. HMBC from tumour extracts demonstrated that PUFA peak at 2.8 ppm was
mainly dueto 18:1 and 18:2 lipids. These data indicate that 1H NMR detected PUFAs arise from membrane lipid breakdown products.

11:18 622. MR Visible Modulation of Choline Containing M etabolites by Oncogenic Signalingin HT29 Cells

Sabrina M. Ronen?, L. Elisabeth Jackson®, Nada M. Salman-Al Saffar®, Paul Workman?, Martin O. Leach’
YIngtitute of Cancer Research, Sutton, Surrey, UK

Transfection with rasresultsin an MRS visible increase in PC which is reversed by inhibition of the MAPK pathway. Treatment with the Hsp90 inhibitor 17AAG
- leading to inhibition of the MAPK and PI3K pathways - resulted in an increase, not adrop, in PC and an increasein GPC. To explain these resultswe
investigated the effects of specific inhibitors. We show that the effect of 17AAG on PC levelsisindependent of either of the MAPK or the PI3K pathways. Its
effect on GPC is associated with inhibition of PI3K signaling.

11:30 623. 6-Trifluoromethyl Pyridoxol, a Novel Reporter Molecule for Tumor Extracellular pH

Weina Cui’, Peter Otten®, Jianxin Yu®, Vikram Kodibagkar®, Ralph P. Mason*
'UT Southwestern Medical Center at Dallas, Dallas, Texas, USA

6-trifluoromethyl pyridoxol, a derivative of vitamin B6, was evaluated as an extracellular pH indicator. 19F NMR spectroscopy shows that the chemical shift
difference of this molecule between acid and base is 1.65ppm, and pKa is6.82 ideal for physiological condition. We present titration curves at different
temperatures, together with measurementsin solution, whole blood, perfused heart, rat breast and prostate tumors, showing the efficacy of 6-trifluoromethyl
pyridoxol asanovel pH indicator.

11:42  624.  "ISUCA": A Novel Indicator for Extracellular pH Measurementsin Tumors by *H Magnetic
Resonance Spectr oscopy
Pilar Lépez-Larrubia®, Marina Benito', Susana Garrido®, Patricia Sanchez', Paloma Ballesteros?, Sebastian

Cerdan*
"Consejo Superior de Investigaciones Cientificas, Madrid, Spain; 2UNiversidad Nacional Educacion a Distancia, Madrid, Spain

We describe the synthesis, physicochemical, pharmakokinetic and toxicological properties of ISUCA (2-imidazol-1-ylsuccinic acid disodium salt), a novel
indicator for in vivo and in vitro extracellular pH (pHe) measurements by 1H NMR spectroscopy. | SUCA is produced by Michael addition of imidazole to
dithethylsuccinic ester followed by basic hydrolysis. Likeits earlier analog | EPA (3-etoxicarbonyl-2-imidazol-1-ylpropionic acid), |ISUCA accumulatesin the
extracellular space of sugpensions of C6 cells and erythrocytes, revealing pHe only. The pKa of ISUCA H2 (370C, rat plasma) is 7.07, closer to theregion of pHe
in most tumours (ca. 7.0), than other previoudy used 1H NMR imidazol alkanoic probes.
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11:54 625. Effectsof 17AAG on the C-neu/HER2 Mammary Carcinomasin Oncomice® as Monitored by In
Vitro 3P and 'H MRS

Loreta M. Rodrigues', Paul Workman?, Yuen Li Chung?, lan R. Judson?, Martin O. Leach®, John R. Griffiths
'St George's Hospital Medical School, London UK; ?Institute of Cancer Research, Surrey, UK; *Royal Marsden NHS Trust, Surrey UK

Theaction of 17AAG, aninhibitor of HSP90 molecular chaperone function, on the spontaneous c-neu/HER?2 carcinomas devel oped in transgenic oncomice& reg;
was monitored by 31P and 1H MRS, The drug caused significant regression in tumour volume and 31P MRS of extracts showed a significant decreasein
phosphocholine and phosphoethanolamine. There was no change in lactate or Pi. The reduction in choline metabolites may be indicative of reduced cell
proliferation.

12:06  626. Glucose Stimulated L actate M etabolism in C6 Glioma Cells
Marina Benito', Purificacion Hernandez', Algandra Serral, Susana Garrido®, Paloma Ballesteros?, Sebastian

Cerdan*
Consejo Superior de Investigaciones Cientificas, Madrid, Spain; 2UNiversidad Nacional Educacion a Distancia, Madrid, Spain

Weinvestigated the s multaneous metabolism of lactate and glucose in cultures of C6 glioma cells. With lactate as substrate, C6 cells consumed (U-13C3) lactate
with Km (mM)/Vmax (micromol.h-1.mg protein-1) 19.4 /2.1. With glucose as substrate, C6 cells consumed (1-13C) glucose with Km/Vmax 3.3/ 2.8 and
produced (3-13C+3-12C) lactate with Km/Vmax 1.8/1.7. However, when (1-13C) glucose and (U-13C) lactate were present s multaneoudy, the parameters of
(U-13C3) lactate consumption improved significantly to Km/Vmax 3.8/7.9, while production of (3-13C) lactate from (1-13C) glucose decreased to Km/Vmax
10.9/0.7. This suggests lactate oxidation as a competitive pathway with aerobic glycolysisin sufficiently oxygenated tumour zones.

12:18  627. Simultaneous M etabolic, Histopathologic, and Genetic Analysis of Prostate Biopsy Tissues.
Mark Gunnard Snvanson', Z. L. Tabatabai®, Rajveer Purohit!, Katsuto Shinohara!, Christopher M. Hagq', Andrew S

Zektzer®, Daniel B. Vigneron®, John Kurhanewicz*
YUniversity of California San Francisco, San Francisco, California, USA

A protocol was developed for *H high resolution magic angle spinning (HR-MAS) spectroscopic analysis of prostate biopsy samples and optimized to preserve
tissue integrity for subsequent histopathol ogic and genetic analyses of the same tissues. Prostate cancer tissues (n=3) demonstrated significantly higher
(GPC+PC)/Cr (p=0.0001), and significantly lower citrate/Cr (p=0.03) and polyamine/Cr (p=0.0002) ratios relative to benign tissues (n=16). Additionally, lactate
was not appreciably observed in any biopsy tissues, indicating minimal tissue degradation during harvesting and data acquisition. Sufficient levels of RNA were
al so obtained from biopsy tissuesfollowing HR-MAS analysisto perform cDNA gene expression arrays on the same tissues.
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GOLD CORPORATE MEMBER LUNCHTIME SYMPOSIUM
Philips M edical Systems
Changing How the World Looksat MR. . .Everywhere.

Hall F/IG 12:30 - 13:30

BASIC SCIENCE FOCUS SESSION (WITH POSTERS)
Brain Perfusion: New M ethods and | ssues

Room 701B 13:30 - 15:30 Chairs: Joseph A. Helpern and John A. Detre

Please see page 434 for details.

BASIC SCIENCE FOCUS SESSION (WITH POSTERS)
ESR, Oxygenation, and Sodium

Room 714 A/B 13:30 - 15:30 Chairs; Harold M. Swartz and Cees J.A. van Echteld

Please see page 186 for details.

CLINICAL SCIENCE FOCUS SESSION
| schemic Heart Disease

Room 718A 13:30 - 15:30 Chairs: Andrew E. Arai and Victor A. Ferrari

13:30 628. Comprehensive Application of 3D Coronary MR Angiography and Fir st-Pass Per fusion in Coronary

Artery Disease
Liuguan Cheng?, Yuangui Gao', Wei Sun?, Fugeng Sheng®, Ningyu An', Youquan Cai'
'PLA General Hospital, Beijing, People's Republic of China; 2GE(China) Co.,Ltd. - Medical Systems, Beijing, People's Republic of China

A single breath-hold fat-suppressed 3D-FIESTA coronary MR angiography and Gd-DT PA first-pass myocardial perfusion were comprehensively used to evaluate
the coronary artery disease on 17 patients and verified with conventional angiography. A sensitivity of 100% and a specificity of 80% indicated the potential
application of the two imaging protocols combination in coronary artery disease evaluation.

13:40 629. Detection of Ischemic Heart Disease by Dipyridamole Perfusion and Delayed Hyper enhancement:
Analysis by Coronary Perfusion Region and by Patient

Kenneth L. Rhoads®, Wiphada Patricia Ingkanisorn®, Christopher K. Dyke', Anthony H. Aletras', Andrew E. Arai®
"National Institutes of Health, Bethesda, Maryland, USA

Dipyridamole stress myocardial perfusion and delayed hyperenhancement were performed in 70 subjects and analyzed qualitatively. With ischemic heart disease
(IHD) defined as a coronary stenosis >50% or myocardial infarction, the sensitivity and specificity of stress perfusion images were 93% and 86%when analyzed
by coronary perfusion region and 92% and 86% on a per patient analysis. Dipyridamole stress cardiac MR is highly accurate for detection of all stenoses except
those of borderline hemodynamic significance (50-69% stenosis), and is superior to delayed hyperenhancement for the detection of ischemic heart disease
(sensitivity 54%).
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13:50 630. Contrast-Enhanced Cardiac MRI in the Prediction of Functional Recovery after Revascularization
in Coronary Artery Disease - Comparison with [**F]-EFDG-PET
Peter Hunold', Katja Brandt-Mainz, Florian Matthias Vogt*, Holger Eggebrecht®, Stephan Knipp*, Jorg Felix

Debatin®, Jérg Barkhausen®
*University Hospital, Essen, Germany

Aim of the sudy wasto evaluate MRI and PET for the assessment of myocardial viability in CAD and to compare the preoperative prediction of functional
recovery after revascularization. In 12 patients, [18F]-FDG-PET aswell as TrueFI SP Cine MRI and contrast-enhanced turboFLASH (“late enhancement”) scans
were performed before CABG operation. 1008 myocardial segments were analyzed with both techniques for the extent of myocardial scars. After CABG, repeated
Cine MRI revealed functional improvement in 150 of 406 (37%) formerly dysfunctional segments. Concerning the prediction of functional recovery of viable
Myocardium, MRI revealed higher specificity and positive predictive value than PET.

14:00 631. Assessment of Myocardial Viability using Contrast-Enhanced M agnetic Resonance Imaging -
Comparison to Thallium-201 Single-Photon Emission Computed Tomogr aphy

Matthias Regenfus', Michadla Schmidt?, Christian Schlundt®, Niels Oesingmann?, Werner G. Daniel*
'FAU Erlangen-Nuernberg, Erlangen, Germany; “Siemens Medical Solutions, Erlangen, Germany

Contrast-enhanced MRI and T1-201 SPECT were compared for assessment of myocardial viability in 53 patients with left ventricular dysfunction. Segmental
defect sizein SPECT, and infarct sizein MRI correlated closgly for patients with recent and remote infarction. However, SPECT failed to detect 20% of segments
showing hyperenhancement and 6 patients with small infarcts by MRI. Moreover, only 51% of segments nonviablein SPECT exhibited transmural
hyperenhancement in MRI. MRI and SPECT show close overall correlation concerning defect location and extent with MRI offering higher spatial resolution to
visualize the transmural extent of myocardial infarction and to detect small infarcts.

14:10 632. Robust Deter mination of Inversion Delay in Myocardial Viability Imaging Using the L ook L ocker

Approach
Raja Muthupillai®, Scott D. Flamn?
*Philips Medical Systems and Baylor College of Medicine, Houston, Texas, USA; St. Luke's Episcopal Hospital, Houston, Texas, USA

Myocardial viahility assessment using the delayed enhancement imaging approach relies on correct nulling of signal from normal myocardium to identify regions
of irreversibleinjury. We present a Look-L ocker based imaging approach to determine the appropriate inversion delay directly eiminating the heuritic, iterative,
operator dependent approach that is currently used. Results from the phantom and patient studies demonstrate the role for this approach in routine clinical use.

14:20 633. Localization of Anterior Myocardial Infarction: Correlation between Delayed Enhancement,
"Scar" M agnetic Resonance | maging and Electr ocar diogr aphic Findings

Margit Nemeth®, J. Michad Wilson', Raja Muthupillai?, Scott D. Flamm', Robert J. Hall*
'St. Luke's Episcopal Hospital, Houston, Texas, USA; *Phillips Medical Systems, Bothell, Washington, USA

ECG localization of myocardial infarction (MI) iswidely used despiteitslimitations. Delayed enhancement (DE) myocardial imaging provides a means for non-
invasive identification of irreversibly injured myocardium with high spatial resolution. This study evaluated the spatial localization, size and extent of M| as
determined by ECG criteria, compared to DE cardiac MRI in 23 patients with isolated anterior M1. The results confirm that absence of Q-waves does not exclude
prior myocardial infarction or scar tissue. In addition, ECG’ s have high sensitivity for identifying anterior wall M1, but poor specificity for identifying basal,
septal, and apical regions of infarction.

14:30  634. Measurements of Relaxivity (R1) Post Contrast in Patientswith Prior Myocardial Infarction
Puneet Sharma®, Salil Patel?, Roderic I. Pettigrew?, John N. Oshinski2
'Georgia Institute of Technology, Atlanta, Georgia, USA; 2Emory University, Atlanta, Georgia, USA

The purpose of this study isto quantify relaxation rates (R1) in normal myocardium, blood and infarct after Gd-DTPA injection in order to: 1) determine the
variability that existsin selecting the inversion time (T1) to null normal myocardium at selected time points; and 2) to establish whether these tissues can be
distinguished uniquely. The measured R1s show that the T1 values early post-contrast are more variable than at later time points. It also appears that physiological
influences play amajor rolein T1 selection, as suggested by the large R1 variances between patients.

14:40 635. Late Enhancement without Infarction - Different Myocardial Diseases Presenting with L ate
Enhancement in Contrast-Enhanced Cardiac MRl
Peter Hunold®, Florian Matthias Vogt*, Sandra Massing®, Walter Oskar Schiiler?, Oliver Bruder?, Jorg Felix

Debatin®, Jérg Barkhausen®
*University Hospital, Essen, Germany; 2Elisabeth Hospital, Essen, Germany

Scars after myocardial infarction can be identified by late enhancement (LE) in contrast-enhanced cardiac MRI. However, LE after administration of Gd-DTPA is
not specific for ischemic heart disease. This study was performed to assess different non-ischemic entities of myocardial disease accompanied by LE. A total of 18
patients with angiographically excluded coronary artery disease presented LE. Fibrotic, inflammatory, and iatrogenic causes for LE wereidentified, and its pattern
and distribution within the myocardial wall were compared. In the late phase after Gd-DTPA administration, different primary and secondary myocardial diseases
could be detected.
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14:50 636. Comparison of Echocardiography and MRI Regional Wall Motion Assessment in Patientswith
Acute Myocardial Infarction

Wiphada Patricia Ingkanisorn®, Kenneth L. Rhoads", Christopher Kent Dyke', Andrew Ernest Arai®
"National Institutes of Health, Bethesda, Maryland, USA

Twenty-eight patients underwent cardiac MRI study and a technically adequate standard 2-D echocardiogram within the two days following acute myocardial
infarction. Delayed hyperenhancement images were used as the gold standard for defining the location of theinfarct. Senstivity of MRI in the detection of a
regional wall motion abnormality (RWMA) was 100%; the sensitivity of echocardiography was 82%. Echocardiography detected larger sized infarct RWMA
(average 23 £ 5 g) but missed smaller sized infarcts (average 9 + 7 g on delayed hyperenhancement). MRI is superior to echocardiography in the detection of
RWMA, even after excluding technically difficult echocardiographic sudies.

15:00  637. Functional MR Angiography in Heart Failure
Sephanie M. Shors', William G. Cotts', Biljana Paviovic-Surjancev!, Mihai Gheorghiade!, James C. Carr?, F. Scott

Perelest, J. Paul Finn'
Northwestern University Medical School, Chicago, Illinois, USA

It recently has become possible to image dynamic changesin the heart and great vessels with subsecond temporal resolution using MR angiography (MRA). In
this study, we report anovel, clinical application of dynamic, 3D MRA in heart failure. Rapid, time-resolved MRA was performed in thirty heart failure patients
for the derivation of cardiopulmonary transt times, left atrial volumes, and pulmonary arterial dimensions. All parameters were significantly increased in patients
compared to controls, and transit time correlated strongly with |eft-sided volumes and gjection fraction. Thus, time-resolved, 3D MRA provides functional and
anatomical information that may be useful in heart failure.

15:10 638. Coenzyme Q10 and Vitamin E Treatment of Patients with Friedreich Ataxia. A 4 Year Clinical and
3P-M RS Follow Up Study
Raffadle Lodi*, Bheeshma Rajagopalan?, Anthony HV Schapira®, Paul E. Hart®, Jenifer G. Crilley?, JaneL. Bradley®,

Andrew M. Blamire?, David Manners?, Peter Styles?, Mark J. Cooper®
YUniversity of Bologna, Bologna, Italy; *Oxford University, Oxford, UK; *Royal Free Hospital, London, UK

It has recently been shown that the human pathology of Friedreich ataxia, the most common form of autosomal recessive spino-cerebellar ataxia which is often
associated with a cardiomyopathy, is characterised by mitochondrial iron accumulation, increased sensitivity to oxidative stress, deficit of respiratory chain
complex activitiesand in vivo deficit of tissue energy metabolism. We present here neurological, echocardiographic and 31P-MRS 4 year follow up findingsin ten
patients that underwent antioxidant therapy. Antioxidant therapy resulted in a sustained improvement in cardiac and skeletal muscle bioenergeticsin FA patients
associated with lack of progression of both neurological and echocardiographic signs.

15:20 639. Infarct Morphology on MR Viability Identifies Patients with Inducible Ventricular Tachycardia
David S. Fieno', F. Scott Perdles', Gina K. Song®, Eugene J. Huo', David Bdllo', Anish B. Zachariah?, J. Paul Finn'
Northwestern University Feinberg School of Medicine, Chicago, Illinois, USA

To evaluate whether infarct morphology on MR viability identifies patients with substrate for inducible ventricular tachycardia, 48 patients with coronary artery
disease undergoing el ectrophysiologic studies (EPS) underwent cine trueFl SP and viability imaging. Planimetry of the contrast images was used to measure
infarct mass and surface area by two readers blinded to EPS results. MR infarct characteristics were found to differ in patients with monomorphic ventricular
tachycardia versus those without inducible arrhythmias. Further studieswill determine if MR-determined infarct characteristics have independent predictive value
for sudden death and utility in defining populations who would benefit from implantable defibrillator therapy.

Myocardial Perfusion and Viability

Room 718A 16:00 - 18:00 Chairs; Michael Jerosch-Herold and Robert M. Judd

16:00 640. T,-Prepared TrueFISP BOLD Imaging of Myocardial Perfusion in a Dog Stenosis M odel
Seven M. Sheat, David S. Fieno!, Xiaoming Bi', Brian E. Schirf*, Richard Tang®, Kathleen R. Harris', Reed A.
Omary*, Debiao Li*
"Northwestern University, Chicago, Illinois, USA

First-pass perfusion techniques are limited to low spatial resolution and reduced coverage due to temporal resolution constraints. Using the blood oxygen level
dependent (BOLD) effect to measure myocardial perfusion reserve would alleviate some of these problems. We used a T2-prepared TrueFl SP BOLD sequenceto
image adog stenosis mode! at rest and during stress-stenosis. An average change of 18+4.3% in SNR was ohserved between non-stenosed and stenosed areasin
the myocardium, which was found to be significant (p<0.05). T2-prepared TrueFISP BOLD imaging demonstrated the ability to accurately identify an area of
stenosed flow in an animal model.
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16:12 641. Dynamic Assessment of Myocardial Flow Reserve: A BOL D Approach

Jie Zheng', Jinghua Wang', Mark Nolte', Faith E. Rowold*, Pamela K. Woodard®*, Robert J. Gropler*
"Washington University in St. Louis, St. Louis, Missouri, USA

Dynamic assessments of myocardial flow reserve (MFR) will allow consecutively monitoring dose-responses of myocardium to various therapeutic interventions
and may provide important information on the myocardial viability. A myocardial BOLD method was proposed and developed to measure myocardial
oxygenation and MFR dynamically during hyperemia using the Fick'slaw. This approach was validated in normal dogs by blood sampling. In stenctic dogs, the
calculated MFR values were highly correlated with those obtained by first-pass perfusion imaging. Such technical advancement may permit repeatable
measurements of MFR in aclinical setting.

16:24 642. Directional Anisotropy of the Vascular Structure Detected with the Intra VVoxel | ncoher ent M otion
(1IVIM) Effect in the Canine Heart

Virginie Callot!, Han Wen*
"National Institutes of Health, Bethesda, Maryland, USA

To our knowledge, theintra voxel incoherent motion (1VIM) effect, largely investigated in the brain, has never been applied in the heart where the diffusion-
weighted sequences sensitivity to motion artifactsis higher. Our purpose was therefore to develop a careful protocol to overcome this problem and investigate the
potential of the method to provide directional diffusion and perfusion information in the myocardium: three-dimensional perfusion index, intravascular volume
fraction, aswell as diffusion measurements have been obtained. The method and accuracy of the results are presented and discussed in the following work.

16:36 643. Investigation of the Microstructur e of the Heart: Comparison between T,* |maging and Diffusion-
Weighted Imaging

Sascha Kohler?, Karl-Heinz Hiller!, Wolfgang R. Bauer?, Axel Haase', Peter M. Jakob®
*Physikalisches Ingtitut, Wuerzburg, Germany; M edizinische Universitatsklinik, Wuerzburg, Germany

Recently, a number of studies[1] have indicated that diffusion-weighted imaging may be used to determine the muscle fiber orientation of tissues. However, the
myocardial fiber orientation isalso observablein T2* maps as demonstrated in a previous study [2]. The purpose of the present study was twofold: to give amore
quantitative description of the T2* based myocardial fiber contrast and to compare the fiber structure obtained with T2* imaging with high-resolution diffusion-
weighted images of theisolated rat heart at 11.75 T. As demonstrated experimentally, diffusion-weighted imaging and T2* mapping yielded almost equivalent
information about myocardial fiber structure.

16:48  644. ldentification and Characterization of Collater al-Dependent M yocar dium with Albumin-Binding
Intravascular Contrast Agent
Michael Jerosch-Herold*, Xudong Hu?, Naveen S. Murthy', Xiaocen Wang?, Carsten Rickers®, Cory M. Sningen',
Ravi Teja Seethanrajut
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Myocardial perfusion in collateral-dependent and remote myocardial segmentswas assessed with an intravascular albumin-binding contrast agent (MS-325) ina
porcine model (N=13) to determine the accuracy, sensitivity and specificity of MR perfusion imaging in the characterization of collateral-dependent myocardium.
Impairment of the vasodilator response in collateral -dependent segments could be detected with M S325-based perfusion imaging with 83% sensitivity and 95%
specificity. Changesin dynamic distribution volume between rest and vasodilation were significantly different for collateral-dependent segments, compared to
remote segments (p<0.01).

17:00 645. Correlating Left-Ventricular Infarction Zone Versus Function in a Murine Model of Myocardial
Infar ction by Cardiac Manganese Enhanced MRI (MEMRI)
Tom C-C Hu*, Weike Bao', Sephen C. Lenhard®, Thomas R Schaeffer?, Tian-Li Yue', Beat M. Jucker®, Robert N.

Wil lette!
'GlaxoSmithKline, King of Prussia, Pennsylvania, USA

Manganese ion has been used as a myocardial image contrast agent due to its signal enhancement of viable well perfused tissue. In this study, we examined the
correlation between | eft ventricular infarction zone versus function by cardiac Manganese Enhanced MRI (MEMRI). A good correlation was observed between
the Mn®* determined infarction volume versus conventional histological TTC staining. There was also a strong negative correlation between MEMRI determined
infarction % and gection fraction (r = -0.94). The signal enhancement may also provide insight into calcium homeostasis after myocardial infarction (MI) in the
mouse.
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17:12 646. Evaluating the Specificity of MRI for Viability Deter mination in a Canine M odel of Significant
Coronary Artery Stenosis

Katie S Lekd, Frank S. Prato’, Gerald Wisenberg?, Jane Sykes'
!|_awson Health Research Institute, London, Ontario, Canada; University of Western Ontario, London, Ontario, Canada

The underlying assumption in delayed enhancement or constant infusion techniques to detect infarcted myocardial tissueisthat the partition coefficient (A) of Gd-
DTPA significantly increases only in permanently damaged tissue. Thisassumption is supported in canine models of stunned and infarcted myocardium but has
not been adequately tested in models of chronic, reversibly damaged tissue. Here we report that A isnot increased in a canine model of significant coronary artery
stenosis maintained over 10 weeks. We conclude that increasesin A likely do not occur in reversibly damaged tissue and are specific for permanently damaged
myocardium.

17:24 647. Determining the Extent to which Delayed Enhancement | mages Reflect the Partition-Coefficient of
Gd-DTPA in Canine Studies of Acute and Chronic Myocardial | nfarction

Rebecca E. Thornhill, Frank S. Prato®, Gerald Wisenberg', Gerald R. Moran?, Jane Sykes'
!|_awson Health Research Institute, London, Ontario, Canada; 2McMaster University, Hamilton, Ontario, Canada

MRI after a constant infusion (Cl) of Gd-DTPA has been used to identify myocardial infarction. However, ‘delayed enhancement imaging' (DE), performed after
asinglebolus, isfaster than Cl. Both were applied to canine models of acute and chronic infarction and the estimates of the partition-coefficient of Gd-DTPA
obtained with DE were compared with those made following a 60min Cl. In acute animals, concordance (Rc) between the techniques was reasonable for DE times
15-25min. Although Rc deteriorated with day/wk post-infarction in the acute animals, there was an improvement over time for the chronic animals studied.

17:36 648. Unchanged Gd-DTPA-Enhanced T; during Edema |s Due to Simultaneous Expansion of | ntra- and

Extracellular Compartments
Gang Li*, Bo Xiang', Jiankang Sun, Guangping Dai®, Roxanne Deslauriers®, Ganghong Tian®
! ngtitute for Biodiagnostics, NRC, Winnipeg, Manitoba, Canada

The present study was to determine the effect of edema on intra- and extracellular volumes. Changesin total water space and extracel lular space were monitored
by measuring the areas of dimethyl methyl phosphonate (DMMP) and phenylphosphonate (PPA) peaksusing 31P MRS, It was found that tissue edemain viable
myocardium resulted in water accumulation in both intra- and extracellular compartments. On the other hand, infarcted hearts showed a significant increasein
extracellular marker accessible space during edema due to loss of cell membrane integrity.

1748  649. InVivo T, Mapping of Canine Hearts Using GdA(ABE-DTTA) in an Ischemia-Reperfusion M odel
Pal Kiss', Pal Suranyi'?, Tamas Smor'?, Nada Saab-Ismail'?, Ada Elgavish'?, Laszlo Hejjd'?, Gabrid A.
Elgavish™?
*University of Alabama at Birmingham, Birmingham, Alabama, USA; ?Elgavish Paramagnetics Inc, Birmingham, Alabama, USA

To determine the level and distribution of the MRI signal enhancement induced by the contrast agent GA(ABE-DTTA) in myocardial tissue, T; mapping
experiments were carried out using an ischemia-reperfusion model in seven dogs. Exploiting the relatively long tissue life time of this contrast agent, no fast T,
measurement technique was needed. Myocardial perfusion was determined with non-radioactive dye microspheres. Excellent correlation was found between the
myocardial perfusion, Ty, and wall thickening valuesin the same areas.
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MR PHYSICSAND TECHNIQUESFOR CLINICIANS

Room 718B 16:00 - 18:00 Chairs: Frank R. Korosec and Joseph C. McGowan

Educational Objectives

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

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

*  Explain imaging pulse sequences based upon spin and gradient echoes, incuding 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;

» Describe the principles and capabilities of various advanced MR techniques including diffusion, cardiac and functional
MRI and spectroscopy.

16:00 Cardiac MRI
Frank R. Korosec

16:40 Functional MRI
M. Elizabeth Meyerand

17:20 Hardware
Richard G.S. Spencer

fMRI of Human Sensory Motor and Visual Systems

Room 701A 16:00 - 18:00 Chairs: James S. Hyde and Keith Thulborn

16:00 650. Short Term Accommodation in the fMRI of Pain

James Wiliam Ibinson®, Robert H. Small®, David Clark®, Antonio Algaze', Petra Schmalbrock®
The Ohio State University, Columbus, Ohio, USA

Using BOLD FMRI, thisstudy investigated two serial pain tasks separated by 4 minutes to determine whether a significant difference existed in their activation
maps due to accommodation to thefirst pain task. A complete 3 factor model was analyzed by ANOVA using SESSION (first or second), TASK (tingling or
pain), and TE (40 or 60 ms) asfactors. Only the TASK main effect proved significant. Thelack of a SESSION x TASK interaction effect isimportant because it
impliesthat short-term accommodation is not present in normal, healthy individuals.

16:12 651. Imaging the Human Heat/Capsaicin M odel of Neur opathic Pain: An fMRI study

Jonathan Brooks?, Bill Bimson?, Neil Roberts?, Turo Nurmikko?
University of Oxford, Oxford, UK; *University of Liverpool, Liverpool, UK

Primary hyperalgesiais an enhanced response to normally painful stimuli and one of the major symptoms of neuropathic pain. To investigate this phenomenon we
used amode of primary hyperalgesia, which synergistically combines mild warming of the skin and topical application of 0.075% capsaicin ointment. Using
FMRI, we compared brain activity to a physiologically painful hot stimulus delivered to the hand, to thermal stimulation of the same site following treatment with
capsaicin, which produced the same pain perception. Despite this matching of pain perception, regional brain activity in response to primary hyperalgesia
demonstrated significantly increased prefrontal and parietal activation.

16:24 652. Activation of the Secondary Somatosensory Cortex Elicited by Electrical Stimulation of the Median
Nerve at Non Painful and Painful Stimulus Intensities. An fM RI Study

Cosimo De Gratta®, Anotnio Ferretti, Massimo Caulo!, Armando Tartaro!, Claudio Babiloni?, Gian Luca Romani®
YUniversity of Chieti, Chieti, Italy; 2University of Rome, La Sapienza, Rome, Italy; “INFM, L'Aquila, Italy

The activation of the secondary somatosensory cortex (SI1) was studied while electrically stimulating the right median nerve at various stimulus intensities,
ranging from dightly above the motor threshold up to a subjective painful level. fMRI was performed according to a block paradigm comparing stimulation and
control conditions. At the highest stimulusintensity, activation was observed bilaterally in the perisylvian area, in two distinct spots on each hemisphere. One,
more anterior, was also observed at lower stimulusintensities. Another, more posterior was observed only at painful intensity. This suggeststhat sensitive and pain
fibers project to different areasin Sl1.
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16:36 653. High-Freqguency Stimulation of the Human Primary Motor Cortex: An Interleaved Transcranial
M agnetic Stimulation (TMS) and Functional MRI Study

Sven Bestmann®, Jurgen Baudewig', Hartwig R. Sebner?, John C. Rothwell?, Jens Frahm'
!Biomedizinische NMR Forschungs GmbH am Max-Planck-I nstitut fiir biophysikalische Chemie, Géttingen, Germany; 2l ntitute of
Neurology, London, UK

Interleaved TMSfMRI (4Hz,10s) was used to visualise cortical hemodynamic changes following magnetic brain stimulation. In each block, TMS was applied at
intensities above, around or below individual motor thresholds, respectively, over the left motor cortex. Signal increasesin left primary motor cortex were only
evoked after suprathreshold TMS, thus indicating a strong linkage between hemodynamic changes and afferent feedback in the directly stimulated area.
Furthermore, weak activations were observed in PMd and SMA after low-intensity stimulation, suggesting hemodynamic modulation in cortically connected
regions. We propose interleaved TMSfMRI as a useful technique to visualise functional connectivity.

16:48 654. Sequential Cerebro-Cerebellar fMRI Activation in a Delayed Response Task

Wolfgang Grodd®, Michad Erb*, Ernst Huelsmann®
*Dept. of Neuroradiology, Tuebingen, Germany

The cerebellum isinvolved in numerous motor-rel ated functions. Recent observations suggest that it al so performs fundamental operations on non-motor
functions. Thiswastested by using fMRI in a delayed response task. The resultsrevealed cerebral and cerebellar activation accompanying the process within a
time frame of six seconds. The cerebral activations spread from the anterior cingulate cortex through the SMA and pre-motor area to primary motor and sensory
cortex. These activation werein parallel to cerebellar activations propagating from the neo- to the spinocerebellum, indicating that various areas are involved at
multiple times during the intention and planning of movements.

17:00 _ 655. Brain Areas Associated with the Self-Generated Timing of M ovements
Kayako Matsuo', Masahiro Ozawa?, Toshiharu Nakai®, Keiichiro Toma®, Shunsuke Sato?
"National Institute of Advanced Industrial Science and Technology, Ikeda, Osaka, Japan; Osaka University, Toyonaka, Osaka, Japan;
3Institute of Biomedical Research and Innovation, Kobe, Hyogo, Japan

In order to investigate the mechanisms for the timing of movements, the brain activation under salf-paced finger movements (1Hz) against temporally irregular
visual cueswas compared with activation under the same sdlf-paced finger movements guided by periodical cues. Intheirregular condition, the SMA, PMA, and
IFG were more intensively activated than in the periodical condition. It was suggested that these areas are engaged in the movements driven by the self-generated
timing. Theactivation in the IFG may indicate that the timing of movements may share the neuronal mechanism with that of the auditory rehearsal.

17:12  656. Plastic Change of Motor Cortex Induced by Transcutaneous Electric Nerve Stimulation
Keiichiro Toma?, Toshiharu Nakai?, Tasuya Mima®, Kayako Matsuo?, Dinh Ha Duy Thuy®, Tatsuhide Oga®,
Masahiro Ozawa®, Hiroshi Shibasaki®, Hidenao Fukuyama®
Y nstitute of Biomedical Research and Innovation, Kobe, Hyogo, Japan; 2National Institute of Advanced Industrial Science and
Technology, Ikeda, Osaka, Japan; *Kyoto University Graduate School of Medicine, Kyoto, Japan; “Osaka University Graduate School of
Engineering Science, Toyonaka, Osaka, Japan

Toinvestigate if motor cortical representation shows plastic change after short-term somatosensory stimulation, the brain activation during the right thumb
movement was compared before and after transcutaneous el ectric nerve stimulation (TENS) by using fMRI. The activation in the primary motor area (M1)
decreased after the intervention with TENS. This reduction lasted for 30 min. Thefact that the same motor outputs were achieved by the activation of smaller
volumein the M1 suggested that the M1 works more efficiently after peripheral somatosensory stimulation. Short-term somatosensory stimulation may be useful
to rehabilitate motor-disabled patients after brain damages.

17:24  657. Investigation of Cortical Dynamics using Simultaneous GE and SE EPI
Susan Francis', Sarah Gutteridge', Francis McGlone?, Edward Kelly®, Richard BowtelI*
"M agnetic Resonance Centre, Nottingham, UK ; 2University of Wales, Bangor, UK ; *University of North Carolina, Chapel Hill, North
Carolina, USA

EEG and Optical Imaging Spectroscopy investigations of brain responses to vibrotactile stimulation of digit tips have reveal ed topographic cortical dynamics
within the primary somatosensory cortex. The site of activity in area 3b(Sl) is hypothesized to become more focal and shift down the posterior wall of the central
sulcus over the stimulus period, asthe activity evolves from one representing whole digit to 'pure digit tip. We investigate this robust model using high resolution
simultaneous gradient (GE) and spin echo (SE) fMRI to study along duration (27 s) vibrotactile stimulus applied to the thumb tip and base.

17:36 658. Correspondence of Structurally and Functionally Deter mined Human Visual Cortex

Suart Clare', Holly Bridge', Peter Jezzard®, Andrew J. Parker®, Paul M. Matthews'
YUniversity of Oxford, Oxford, UK

Regions corresponding to the layer of myelination within the striate cortex were identified from high resolution (0.3 x 0.3 x 1.5 mm®) MR images. Usinga
standard retinopy paradigm, V1 was functionally mapped for the same subjects. Alignment of the two data setsindicates a significant overlap between the
functionally and structurally determined V1 regions, demonstrating the ability of high resolution structural MRI to delineate myelinated striate cortex.
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17:48 659.  Study of Illusion Effect in Human Primary Visual Cortex (V1) Using Dynamic fMRI
Nanyin Zhang!, Wei Chen'
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Dynamic functional magnetic resonance imaging with paired-stimuli paradigm was used to study the fast neuronal interaction, happening within tens of
milliseconds, between the neuronal groups from visual and auditory cortices. Experimental data show that the BOLD responsein V1 to single flash accompanied
with two beep soundsis significantly larger than that to single flash only. The result demonstrates that dynamic fMRI can provide temporal information of
neuronal interaction between visual and auditory systems that happens within tens of milliseconds.

ASL Brain Perfusion: Technical |ssues

Room 701B 16:00 - 18:00 Chairs: Xavier G. Golay and Richard B. Buxton

16:00 660. MT isSymmetric but Shifted with Respect to Water

Scott D. Swanson?, Yuxi Pang!
*University of Michigan, Ann Arbor, Michigan, USA

Magnetization transfer (MT) is not symmetric about the water proton resonance, requiring different offsets or RF power levelsin arterial spin labeling (ASL)
control experiments. This study reports MT spectra for hydrated corn starch, cross-linked albumin, and in vitro brain samples. We find that the M T spectraare
symmetric, but offset from water. The frequency differenceis different for different materials and is caused by the chemical shift difference between water and
macromolecules. Detailed knowledge of tissue MT spectrawill eliminate guesswork in ASL experiments.

16:12 661. Comparison of Single-Coil Continuous Arterial Spin Labeling (CASL) TechniquesIn Vivo
Weiying Dai, H. Michael Gach'
*University of Pittsburgh, Pittsburgh, Pennsylvania, USA

Three single-cail continuous arterial spin labeling (CASL) techniques: the traditional single-dice alternating proximal and distal irradiation (APDI); and the
multisice smultaneous proximal and distal irradiation (SPDI) and double adiabatic inversion (DAI) were applied in vivo in the same subjects to compare their
residual magnetization transfer (MT) effects and labeling efficiencies.

16:24 662. QUIPSSII Multi-Slice Perfusion maging with | mproved Satur ation Profile

Gaby S. Pell*, David P. Lewis?, Roger J. Ordidge®, Craig A. Branch?
Brain Research Ingtitute, Heidelberg, Victoria, Australia; 2Nathan Kline Institute, Orangeburg, New Y ork, USA; *University College
London, London, Middlesex, UK

A novel implementation of the QUIPSS || method for quantitative multi-dice perfusion imaging is demonstrated with an optimized saturation scheme based on a
double adiabatic pulse combination. The improved saturation profileislargely insensitive to B1 inhomogeneities and allows minimization of the gap between the
inversion and imaging dabs.

16:36 663. Simulation of Adiabatic Spin Inversion for L ocal Surface Cails
Robert Trampel®, Thies H. Jochimsen®, Toralf Mildner®, David G. Norris®, Harald E. Méller*
"Max-Planck-Institute of Cognitive Neuroscience, Leipzig, Germany; FC Donders Centre for Cognitive Neuroimaging, Nijmegen,
Netherlands

A new method for the prediction of the labeling efficiency in continuous arterial spin labeling experiments under various experimental conditionsis demonstrated.
For smulation the exact solution of the Bloch equationsincluding spin relaxation is utilized. The approach is especially useful in the case of labeling at the carotid
artery with a surface cail, because the realistic course of the B1 field can be included. Under certain conditions the results show significant differencesto
simulations that assume a constant B1 field along the carotid artery. Other conditions, such as deviations from a constant |abeling gradient, may also be
considered.

16:48 664. Pulsed ASL using FOCI Pulses Combined with Prospective M otion Correction

Joost Kuijer!, Sefan Thesen?, Edgar Mueller?
U University Medical Centre, Amsterdam, Netherlands; >Siemens Medical Solutions, Erlangen, Germany

Arterial spin labeling (ASL) is becoming a popular technique for the assessment of brain perfusion. Combining pulsed ASL with prospective motion correction
may be beneficial for perfuson FMRI asit reduces task-correl ated head motion. Furthermore, prospective correction may improve the robustness of clinical ASL
applications. Thiswork demonstrates the feasibility of real-time prospective motion correction in combination with arterial spin labeling usng FOCI pulses. The
real-time correction of the dab position of a FOCI pulse is addressed and the technique is demonstrated with data of a healthy volunteer.
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17:00 665. Simulations of the Effects of Flow on the 2D RF Pulses used in Selective-ASL

Nigel Paul Davies', Peter Jezzard"
YUniversity of Oxford, Oxford, UK

Thefeasihility of perfusion territory mapping using 2D RF pulsesto label selected vessels has been demonstrated. Development of the technique to allow
quantitation of perfusion and comparison across individuals requires understanding of potential confounding factors. The aim here was to investigate the effects of
flow on 2D RF labelling pulses using simulations. Results show that pulsatile flow hasa small effect on the total inversion efficiency of the pulses, but alarge
impact on the spatial spread of the bolus within the artery and therefore on transit times. Spurious excitations caused by flow were not evident.

17:12 666. The Effect of Vascular Signal on the M easur ement of Percent CBF Changein Brain Activation

Frank Q. Ye', Marta Maieron®, Peter A. Bandettini®
"National Institutes of Mental Health, Bethesda, Maryland, USA

The percent CBF change during visual activation was measured using arterial spin tagging with different parameter settings to test whether the value sensitive to
vascular artifacts.  In the absence of a gradient flow crusher, the percent CBF change did not vary when measured with or without the QUIPS |1 approach.
However, with the QUIPS Il approach the percent CBF change was significantly larger in the presence of a gradient flow crusher than in the absence of a gradient
flow crusher.

17:24 667. Regional Differencesin Transit Timesin the Normal and Hypoper fused Rat Brain: | mplications for

the Quantification of Cerebral Blood Flow with continuous Arterial Spin L abelling
David L. Thomas', Mark F. Lythgoe', Louise van der Weerd®, John S. Thornton®, David G. Gadian®
University College London, London, UK

Continuous arterial spin labelling with arange of post-tagging delay times was used to measure cerebral blood flow and arterial transit timesin therat brain.
Regional variationsin both parameters were observed. In the normal rat brain, grey matter CBF wasin the range 135-215 ml/100g/min and transit timesin all
regions were less than 500ms. However, following bilateral common carotid artery occlusion, CBF decreased overall and transit timesincreased to up to 850ms.
These results highlight the importance of knowledge of transit timesin the design of CASL experiments.

17:36 668. Effect of the Apparent Transver se Relaxation Time on Cerebral Blood Flow M easur ements obtained
using Arterial Spin Tagging: A Theoretical | nvestigation.

Keith . Lawrence'
!|_awson Health Research Intitute, London, Ontario, Canada

With arterial spin tagging (AST) methods a significant fraction of the signal originates from the capillaries. A previoudy defined model (St Lawrence MRM
2000;44:440-449) was used to determineif differencesin T2* valuesfor tissue and capillary blood could cause errorsin the observed CBF values. At higher
fidlds (>4 T), themodel predictsthat CBF can be underestimated due to the stronger susceptibility effects of deoxygenated blood.

17:48 669. What isthe Longitudinal Relaxation Time (T;) of Blood at 3.0 Teda?

Hanzhang Lu*, Chekasha Clingman’, Xavier Golay", Peter van Zijl*
1Johns Hopkins University & F.M. Kirby Research Center, Kennedy Krieger Institute, Baltimore, Maryland, USA

Thelongitudinal relaxation time (T1) of blood was measured at 3.0 T under physiological conditionsin a blood perfusion system. At physiological temperature of
~37 C, blood T1 valuesranged from 1504msto 1684ms, depending on hematocrit (Hct: 0.46-0.38). Temperature significantly affected T1: a 10 C decrease
corresponded to a 130msreductionin T1. In contrast to the influence of Hct and temperature, blood oxygenation effects were small. In our perfusion setup at 3.0
T, effects of radiation damping caused a drop of ~20msin measured T1 values.

MR Spectroscopy: Compounds and Signals

Room 714 A/B 16:00 - 18:00 Chairs. Sebastian Cerdan and MelissaJ. Terpstra

16:00 670. Brain Metabolite Discrimination in Proton Spectroscopy: Illustration with Myo-Inositol
Hyeonjin KinT, Peter S. Allen®
"University of Alberta, Edmonton, Alberta, Canada

This abstract demonstrates, by means of the myo-Inositol discrimination example, the potential role of optimizing the phase dependence of the multiple quantum
coherence generating pulse in a multiple quantum filter sequence. This methodology will find application in brain where many of the target metabolites contain
strongly-coupled spins. Since the responses of the various metabolites to the phase dependence are different, it al so expands the toolbox for differentiating between
metabolites with strongly-coupled spins.
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16:12 671. A Modified STEAM Sequence Designed for Strongly-Coupled Spin Systemsin Proton MRS
Atiyah Yahya', Hyeonjin Kint', Peter S. Allen®
"University of Alberta, Edmonton, Alberta, Canada

In-vivo proton NMR spectra of brain metabolites are difficult to interpret because of the many overlapping peaks. We demonstrate here that by applying a 90°
hard pulse with appropriate phase at the echo time of a slandard STEAM sequence, only signal arising from strongly-coupled spinsis detected, thereby smplifying
the spectrum. Echo time dependent experiments conducted at 3T on a phantom consisting of citrate, lactate, and creatine demonstrate this effect.

16:24 672. High-Resolution *H M etabolite Spectr oscopy using M ultiple-Echo PHORMAT

Jian Z. Hu!, Robert A. Wind*
*Pacific Northwest National Laboratory, Richland, Washington, USA

PHORMAT with sample spinning rates as low as 1Hz can be used to enhance the resolution of 1H metabolite spectrain biological sampleswithout destroying
their integrity. However, aproblem with PHORMAT isitsrelatively low senstivity. It isshown that for excised rat liver multiple-echo acquisition increases the
sengtivity per unit time by afactor 2.3 while reducing the measuring time by afactor 2. This, combined with a reduction in the spectral width in the evolution
dimension makesit possible to acquirea PHORMAT spectrum with a good sensitivity in only 8 minutes.

16:36 673. M easurement of Undistorted Satellite Transitions Lineshapes of **Nain Ordered Tissues using a
New M ethod for Suppressing the Central Transition.

Uz Eliav}, Keren Keinan-Adamsky”, Gil Navon'
1Td Aviv University, Td Aviv, Israd

The splitting and the lineshape of the satellite transitions of **Nais a measure of the residual quadrupolar interaction and its distribution, which are related to the
degrees of order and binding in biological tissues. However, these transitions are often masked by the stronger signals of the central transition and the isotropic
sodiumions. A way to suppress the central signalswhile preserving the single pulse lineshape of the satellitesis suggested and tested on articular cartilage.

16:48 674. Novel In Vivo Gene Reporter Molecule Using Fluorinated Vitamin B6 as *°F NM R indicator
Jian-Xin Yu', Ralph Peter Mason*
1UT Southwestern Medical Center at Dallas, Dallas, Texas, USA

A novel in vivo gene reporter molecule GFPOL was designed, synthesized and evaluated. The 19F NMR spectra indicate that beta-gal actosidase was able to
efficiently activate GFPOL releasing the pH indicator 6-fluoropyridoxal.

17:00 _ 675. _ Probing Mitochondrial Disordersthrough **C and P NMR Analysis of Extracts
Nicholas E. Smpson’, Zongchao Han', Joshua C. Harrison', James R. Rocca’, Peter W, Sacpool €', loannis

Constantinidis'
*University of Florida, Gainesville, Florida, USA

Disorders of mitochondrial energetics have dire consequences for afflicted individuals. In this study we grew cell cultures from patients with mitochondrial
disorders and label ed metabolic intermediates by incubating the cellsin U-13C-glucose. By performing NMR 31P and 13C spectroscopy on the cell extracts,
information relevant to the cellular defect can be obtained. This study examines spectroscopic data generated from cell linesin the presence and absence of a
compound to enhance carbon entry into the TCA cycle. It illustrates the potential for usng NMR spectroscopic techniques to provide information relating to
metabolic disorders.

17:12 676. Disordered Astrocytic-Neur onal M etabolic Trafficking Contributes to Selective Neuronal Ener gy
Failurein M anganese Neur otoxicity

Claudia Zwingmann', Alan Hazell*, Dieter LeibfritZ
"Hospital Saint-Luc, Montreal, Canada; *University of Bremen, Bremen, Germany

To gain insght into the mechanism(s) leading to energy failure in manganese neurotoxicity, we investigated [ 1-13C] glucose metabolism coupled to oxidative
phosphorylation in manganese-exposed rats and cell cultures by NM R-spectroscopy. In frontal cortex, MnCl2 stimulated glycolysis and mitochondrial glucose
oxidation. Increased glutamine synthesis suggests astrocytic changes. In globus pallidus, reduced NAA, glutamate and aspartate indicates to neuronal dysfunction.
Comparison with [2-13C] acetate metabolism reveal ed decreased glutamine synthesis and reuptake of [13C]glutamate and [13C]GABA by astrocytes. A sdlective
energy failure of neurons and disorder of the intercellular metabolic balance leading to deterioration of neuronal mitochondrial function was supported by cell-
culture experiments.
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17:24  677. MRS Assessment of Glutamate Clearance in a Novel Pain M odel
Giulio Gambarota®, Marielle Philippens', Brian E. Cairns®, KlaasJan W. Renema’, Jeroen Pikkemaat®, Arend

Heerschap!
YUMCN, Nijmegen, Netherlands; 2Children's Hospital, Harvard Medical School, Boston, Massachuseits, USA

Injection of 1.0 M glutamate into the masseter muscleisanovel experimental model of acute muscle pain, employed in human and animal studies. Elevated levels
of glutamate evoke a burning/aching muscle pain, which lasts 5-10 min. The present study used localized 1H MRS to monitor glutamate clearance from rat
masseter muscle. After injection, the glutamate signal amplitude decayed rapidly, and became indistinguishable from the basdline within ~10 min. Thisresult
suggests that glutamate clearance correlates well with the time course of glutamate-evoked pain in human subjects.

17:36  678. Isotopomer Analysiswith **C MAS of Tissue Biopsies

Matthew Merritt!, Shawn Burgess', Dean Sherry?, Craig Malloy*
"University of Texas Southwestern Medical Center, Dallas, Texas, USA

Magic-angle spinning (MAS) NMR was used to acquire **C spectra of a biopsy sample of arat heart obtained after Langendorff perfusion. A 50 mg sample (wet
weight) from a heart perfused with [2-**C] acetate yielded a **C spectrum with 2200 scans (2hr acquisition time) that showed typical *C spin-spin coupling
patternsin glutamate.

17:48 679. In Vivo **C NMR Detection of L abeled Serine and Glycolytic Inter mediates in the Rat Brain during
3C Glucose Infusion

Pierre Gilles Henry', Gulin OZ}, Rolf Gruetter!
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Recent improvementsin *H-localized **C spectroscopy allowed localized broadband detection of **C resonances over a 85ppm bandwidth in therat brainin vivo
with excellent sensitivity. These advances were exploited to detect of several resonances not previoudly observed in vivo, and their tentative assignment to [3-
3C)serine, [1-3C]fructose and [ 1-**C] glycerol-3-phosphate using high-resolution 1D and 2D NMR spectroscopy (HSQC-TOCSY) of brain extracts. These
compounds are labeled due to reactions closely associated with glycolysis and thus open a new non-invasive window on glycolytic reactions.

I nterventional MR Imaging

Room 716 A/B 16:00 - 18:00 Chairs: Jonathan S. Lewin and Timothy P.L. Roberts

16:00 680. Initial Clinical Experienceusing a Truly Hybrid X-ray/M R Imaging System
Rebecca Fahrig!, Zhife Wen®, Bruce L. Daniel®, Kim Butts®, Sephen T. Kee', Gary Heit!, Huanzhou Yu', Ann

Shimikawa?, Arundhuti Ganguly®, Norbert J. Pelct
Stanford University, Stanford, California, USA; °GE ASL West, Menlo Park, California, USA

Both X-ray fluoroscopy and MRI provide useful information during interventional procedures, with x-ray imaging providing precise, high-contrast, rapid real-time
projections for guidance and MRI providing tomographic information, soft-tissue contrast, and physiologic data. To fully explait the strengths of each modality, a
truly-hybrid imaging system has been devel oped and characterized. Several patient studies have been carried out to shed insight into the potential utility of the
hybrid system and to determine the limitations of the current implementation. Preliminary patient images and assessment of system performancein aclinical
setting are presented.

16:12 681. Combining MR and X-ray Images for XM R Guided Cardiac I nter ventions

Kawal Rhode', Philip Edwards', Sanjeet Hedge', Derek Hill!, Reza Razavit
King's College London, London, UK

Our Philips XMR interventional facility incorporatesa 1.5T MR scanner and mobile cardiac x-ray set in a single operating room, with ssamless transfer of
patients between the two modalities. Cardiac catheterisation can be performed using a combination of imaging modalities. The objective of thiswork wasto
combine the MR images with the x-ray images using a 2D-3D registration technique based on optical tracking. The technique was validated using a vascular
phantom and patient images. For the phantom study, the 2D RM Sfiducial registration error was 3.6mm. Our initial results suggest that our technique will assistin
XMR interventional guidance.

16:24 682. Co-registration of X-ray and MR Fieldsof View in a Truly Hybrid System

Huanzhou Yu?, Rebecca Fahrig®, Norbert J. Pelct
Stanford University, Stanford, California, USA

X-ray fluoroscopy and MRI are both used to guide interventions but have complementary strengths and weaknesses. To fully integrate an x-ray/MR hybrid
system, areal-time x-ray/MR interfaceis proposed. A key step to implement thisinterface is co-registration of x-ray and MR fields of view (FOVs). In our
method, sixteen fiducial markersare placed in the FOV. X-ray and MR measurements of the markers are then used to calibrate the system, thereby enabling the
use of x-ray images as“scouts’ to prescribe MR dices. Two sources of errors are studied and results from simulations and experiments are presented.
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16:36 683.  The Influence of Neurosur geon Experience with Intra-Oper ative MRI on Time Efficiency and
I mpact of Imaging
Jonathan S Lewin', Robert J. Maciunas', Mariana L. Meyers', Jeffrey L. Duerk®, Andrew K. Metzger®, Michae

Wendt®, Arnulf Oppelt?, Warren R. Sdman®
YUniversity Hospitals of Cleveland, Cleveland, Ohio, USA; *Siemens Medical Engineering Group, Erlangen, Germany

This study was performed to eval uate the time-efficiency and impact of intra-operative imaging in neurosurgical procedures, with evaluation of variation of these
parameters with respect to operator experience. 130 neurosurgical proceduresin 122 patients were analyzed in two sequential two-year epochs. Evaluation of the
impact of imaging on surgery revealed additional surgery performed due to residual resectable tumor in 71% of cases. In comparison of initial versus subsequent
two-year data epoch, the number of imaging sessions and total time spent imaging decreased significantly. Despite this decrease, the proportion of casesin which
tumor was found and resected changed only dightly.

16:48 684. Neurophysiologic Monitoring in an IntraOper ative MRI Setting.

Sephen G. Hushek?, Jesse E. Pearce!, Seve M. Hennessy*, Michad G. Higgs'
"Norton Hospital, Louisville, Kentucky, USA

Neurophysiologic monitoring is an essential component in many neurosurgical procedures. The monitoring involves the placement of electrodes into the nerves,
skin or muscles, stimulation with electrical current and detection of a variety of responses. Thismonitoring must be demonstrated to be safein order for these
procedures to be performed in an intraoperative MR system. We measured insignificant temperature increases at e ectrode tips during s mulated acoustic neuroma
and tethered cord release surgeries, demonstrating the safety and validity of neurophysiologic monitoring in an intraoperative MR system for those procedures.

17:00  685. Simultaneous MR Temperature M apping and Radiofrequency Ablation
Karl Vigen, Jerry Jarrard?, Vince Sullivan®, James Culp®, Viola Rieke', Bruce Danidl®, Kim Butts®
Stanford University, Stanford, California, USA; Boston Scientific Corporation, San Jose, California, USA; *Stellartech Research
Corporation, Sunnyvale, California, USA

Magnetic resonance imaging and temperature mapping can be difficult to perform concurrently with radio-frequency (RF) ablation due to interference between the
RF generator and the MR imaging system. A commercially available RF generator system has been modified with a filtering and isolation network to allow
simultaneous RF treatment and MR proton resonance frequency (PRF) shift temperature mapping at the higher RF powers needed for many types of ablative
procedures.

17:12 686. Automatic Varactor Tuning of Interventional RF Receiver Coils

Ross Venook', Garry Gold*, Bob Hu?, Greig Scott*
Stanford University, Stanford, California, USA; ?Palo Alto Medical Foundation, Palo Alto, California, USA

Small, flexible RF coils are well suited for interventional applications because of their locally-high SNR and deployability. These characteristics also make such
coils easly detuned/mismatched, which can hamper imaging performance. Thiswork displays the functionality of autotuning RF receive system electronicsina
1.5T GE scanner, and demonstrates the recovery of more than a factor of 1.5 in SNR with a tuning time under 1 second.

17:24 687. MRI Guided Intraprostatic Ther apeutic Injectionsin a Closed, 1.5T Scanner

Robert C. Susil®, Axel Krieger®, J Andrew Derbyshire?, Louis L. Whitcomb®, Gabor Fichtinger®, Ergin Atalar®
1Johns Hopkins University, Baltimore, Maryland, USA; *National Institutes of Health, Bethesda, Maryland, USA

We present a method for performing MRI-guided intraprostatic therapeutic injectionswithin aclosed, 1.5 T scanner. Using amicrocoil tracking method, a
transrectal needle guide, and arectal imaging coil, precisdy targeted ethanol injections were performed within the canine prostate. To avoid inadvertent damage
to the urethra, test injections of 6% gadolinium-DTPA solution were delivered and visualized before ethanol injection. Using this method, the ethanol distribution
within the prostate could be predicted before ablation was performed. Target applications include treatment of benign prostatic hypertrophy (BPH) and prostate
cancer.

17:36 688. Development and Application of an MR Compatible Electr opor ation System: In Vivo Comparison of
Clamp and Needle Electr odes

lan J. Rowland*, Helle J. Smonsen®, Nidls C. Broberg®, Anders Sensgaard®
"Copenhagen University Hospital, Hvidovre, Denmark

In vivo electroporation is an established means of delivering DNA, drugs and other agentsintracellularly by applying strong electric pulsesto tissue. The aim of
this study wasto develop an MR compatible electroporation system for use in gene- and el ectrochemotherapy and apply the system to the study of the effects of
electroporation in vivo. This study clearly demonstrates that MR methods can be applied to investigate the in vivo effects of high voltage pulses performed within
a MR scanner and may be used for treatment planning and monitoring of tissue response to electroporation based gene- and chemotherapeutic strategies.
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17:48  689. A Robotic Manipulator System for Breast Biopsies Inside a High-Field Whole-Body Scanner
Sefan O.R. Pfleiderer?, Jirgen R. Reichenbach®, Christiane Marx*, Jérg Vagner?, Harald Fischer?, Werner A.
Kaiser!
YFriedrich-Schiller University, Jena, Germany; 2Forschungszentrum Karlsruhe, Karlsruhe, Germany

14 patients with suspected cancer based on the findings of contrast-enhanced breast MRI underwent 14-G large core breast biopsies (LCBB) by using an MR-
compatible robotic manipulator operating insidea 1.5 T whole-body magnet. 7 patients underwent surgery and the histological findings of LCBB and excisional
biopsy were compared. In 5 patients biopsies were histopathol ogically confirmed. One tubular carcinoma was missed; one in-vasive cancer was underestimated as
atypical ductal hyperplasia. 7 patientswith benign findings are till in the follow-up period. The study demonstrates the possibility to perform MR-guided LCBB
inside a scanner by using a robotic manipulator system.

New Frontiersin Body MR Imaging

Room 713 A/B 16:00 - 18:00 Chair: Stefan G. Ruehm

16:00  690. Pancreatic Perfusion Measurements using a 3D T1-Weighted GE-Sequence with Bolus-I njection of
Gd-DTPA: Comparison of Perfusion Parametersin Healthy Volunteer s and Patients with Chronic
Pancr eatitis.
Kenneth Coenegrachts', Hilde Bosmans®, Werner Van Seenbergen’, Dirk Vanbeckevoort?, Didier Biglen!, Feng

Chen', Guy Marchal®
ICatholic Universities of Leuven, Leuven, Belgium

Gradual replacement of normal pancreatic parenchyma by scar tissue during the development of pancreatitis suggests perfusion MRI as monitor. Present study
shows resultsin volunteers and patients with chronic pancreetitis. Series of 3D T1-weighted gradient-echo acquisition with time resol ution 4.2s were perfomed
during the injection of Gd-DTPA. Semi-quantitative perfusion data were calculated for pancreatic head, body and tail. Time-to-peak and brevity-of-enhancement
(i.e. time between point of wash-in rate and wash-out rate) were significantly different between volunteers and patients. Maximal enhancement, maximal relative
enhancement, and wash-out rate were not different. Present resultsindicate that larger scale studies may be very useful.

16:12 691. Functional Imaging of Pancreatic | dets

Barjor S Gimi', Mark Braun®, Richard L. Magin®, Brian B. Roman*
*University of lllinois at Chicago, Chicago, Illinois, USA

Type-| diabetes results from a decrease in insulin production attributable to a decrease in pancreatic idet B-cell function. Research endeavors have focused on
several alternativesfor insulin supplementation, including transplantation of idets. Currently, there are no methods to non-invasively assess the function of these
transplants. Assessing the location/functionality of transplanted idets currently relies on histological sectioning (post-mortem) and serum glucose sampling. The
in-vivo identification of idet trangplants, and direct imaging of their function, remains unrealized. We propose using manganese as an activation-based contrast
agent to image idets. Upon glucose stimulation, manganese enters 3-cells through L -type calcium channels providing function-specific contrast.

16:24 692. Magnetic Resonance Hydrometry in the Assessment of Pancreas Gr aft Function after Simultaneous
Pancreas-Kidney Transplantation

Johannes T. Heverhagen', Hans-Joachim Wagner?, Ebel Horst?, Klaus J. Klose?, Achim Hellinger?
The Ohio State University, Columbus, Ohio, USA; Philipps University, Marburg, Hessen, Germany

To provide a non-invasive method to assess graft dysfunction after pancreas-kidney-transplantation, measurement of exocrine graft-output with magnetic
resonance hydrometry (MRH) was investigated. Three of ten included patients showed graft dysfunction according to clinical and lab data. All investigationswere
carried out in a 1.0T scanner. Graft function was assessed by 1V application of secretin followed by a dynamic acquisition of fluid content of small bowel. Results
demonstrate notabl e differences between both groups. Normal grafts produced a mean volume of 235mL compared to 38mL secreted by dysfunctional grafts. Our
study indicated feasibility of MRH to differentiate between normal and dysfunctional grafts.

16:36 693. Full Body Cardiovascular and Tumor M R-Based Screening: Experiencein over 300 Subjects
Susanne C. Goehde', Mathias Goyen', Peter Hunold*, Waleed Ajaj*, Michad Forsting®, Joerg F. Debatin®, Sefan G.

Ruehm'
*University Hospital, Essen, Germany

The results of anovel MR screening protocol on 298 non symptomatic volunteers are presented. A high number of unsuspected findings (cerebrovascular,
cardiovascular, and peripheral vascular atherosclerosis, colonic polpys, pathologies of the spine or parenchymal organs) were encountered. MRI istechnically
suited for screening, but itsrole for the individual and the social community must be further evaluated.
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16:48 694. Continuousy Moving Table Axial Imaging with Radial Acquisitionsat 3T

Ajit Shankaranarayanan', Robert Herfkens?, Jean Brittain®
'GE Medical Systems, Menlo Park, California, USA; 2Stanford University, Palo Alto, California, USA

A 3 T method is described for whole-body axial imaging using a continuously moving table and a projection reconstruction acquisition to generate a helical
trajectory. Theincreasein SNR between 1.5 T and 3 T allowsincreased flexibility in image contrast while retaining the ease of patient positioning afforded by a
body-coil exam. Images comparing SNR at 1.5 T and 3 T are presented. T1-weighted imagesat 3T using a gradient echo sequence with non-selective inversion-
recovery preparation are also shown. Thehelical acquisition allowsclinical spatial resolution in short scan times and images can be reconstructed at any desired
plane.

17:00 695. Rapid Three-Dimensional Whole-Body Diffusion-Weighted Echo Planar M agnetic Resonance
Imaging of M etastatic Neoplasia

Douglas Ballon', Richard Watts', Jonathan P. Dyke", Eric Lis?, Ann A. Jakubowski?
'Weill Cornell Medical College, New Y ork, New York, USA; 2Memorial Sloan-Kettering Cancer Center, New Y ork, New Y ork, USA

A techniqueis presented for whole-body evaluation of metastatic neoplasiain bone marrow at a spatial resolution of 56 mm3 in under 15 minutes without contrast
agents using diffusion-weighted echo planar magnetic resonance imaging. The segmentation of metastatic disease relative to the strong overlying signals from
water in other anatomy was achieved through the use of strong T2 and diffusion weighting combined with high quality lipid suppresson. Three-dimensional
projection displays were devel oped for image interpretation. The methods have potential application to the evaluation of tumor burden in hematologic and
metastatic disease aswell as to therapeutic monitoring.

17:12 696. Whole Body-MRI of Bone Marrow in Patients with M ultiple Myeloma and M onoclonal
Gammopathy in Comparison to Plain Films

Nadir Alexander Ghanent', Thorsten Bley*, Oliver Springer?, Oliver Schafer®, Christina Thirrl!, Mathias Langer*
*University Hospital Freiburg, Freiburg, Germany

The purpose of this study wasto evaluate a new protocol for axial Whole Body-MRI imaging performed with a continuously moving table platform in comparison
to Whole Body-MRI using a multi-station coronal Turbo-STIR as a staging and screening method in cancer patients.The first results of our study demonstrated
that Whole Body-MRI as afast and accurate examination in cancer patientsin nearly 10 minutesisfeasible and comparable to Whole Body-MRI using a turbo-
STIR-sequence combined with arolling table platform. Whole Body-MRI imaging may compete with the established imaging technique like skeletal scintigraphy
and FDG-PET in cancer patients.

17:24 697. First Pass T;w TrueFISP for Abdominal Perfusion MR: Optimization and I nitial Clinical

Experience
Jeffrey P. Goldmant, Niels Oesingmann?
"Mount Sinai Med Cntr, New Y ork, USA; 2Siemens AG, Erlangen, Germany

The purpose of study wasto test the applicablility of truefisp for T1IW perfusion imaging. We have found that T1W |R-truefisp behaves very smilarly to that of
SR-turboflash inits ahility to follow contrast enhancement. T1W |R-truefisp offers the advantage of atwo fold increasein S/N over turboflash in perfusion
imaging. Initial in vivo measurements of parameters describing the uptake curve of contrast enhancement show a narrow standard deviation between normal the
values of the time to peak, and mean transit time of theliver, spleen, portal vein and kidneys.

17:36 698. Multi-Coil “Dixon” Fat-Water Separation with SSFP | maging

Scott B. Reeder?, Zhifei Wen', Garry E. Gold®, Norbert J. Pelct
Stanford University, Stanford, California, USA

Thiswork describes a new approach to multi-point “ Dixon” fat-water separation that is amenable to multi-coil applications and steady-state free precession
(SSFP) imaging. Using a novd iterative least squares method that decomposes water and fat images from source images acquired at short echo time increments,
images with high SNR and uniform separation of water and fat are obtained at 1.5T. This algorithm extends naturally to multi-coil reconstruction with minimal
additional complexity. Examples of multi-coil fat-water decompositions obtained from SSFP images acquired at 1.5T are shown.

17:48 699.  Phosphor us Spectr oscopic I maging of the Regenerating Liver Per mits Non-I nvasive Assessment of
M etabolic Der angement and Recovery after Partial-Hepatectomy
Kristen L. Zakian®, Yuman Fong', Sandeep Malhotra®, Howard Thaler®, Lawrence Schwartz, William Jarnagin,

Jason A. Koutcher?
"Memorial Sloan-Kettering Cancer Center, New York, New Y ork, USA

Three-dimensional P-31 spectroscopic imaging was used to study liver metabolism in patients following partial hepatectomy for colorectal cancer metastases. P-
31 MRSI demonstrated that membrane phospholipid metabolites and ATP deviate from and then recover to normal values during liver regeneration. Thiswindow
on hepatic regeneration could be useful in detecting defectsin the regeneration process or determining when a patient’ sliver had the capacity to withstand
chemotherapy.
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Cardiovascular Image Processing

Room 715 A/B 16:00 - 18:00 Craig H. Meyer and Norbert J. Pelc

16:00 700. Accurate MR Cardiac Perfusion Analysis by using a M ultir esolution B-splines Reqgistr ation

Algorithm
Christophe Dornier®, Marko K. Ivancevic?, Philippe Thévenaz®, Mickael Unser?, Jean-Paul Vallée!
'Radiology Department, Geneva, Switzerland, Swiss Federal Institute of Technology, Lausanne, Switzerland

We acquire MR cardiac perfusion in free-breathing mode. Along the whole sequence, we observe large variationsin the position of the |ft ventricle on short-axis
views. We evaluate here an automatic and freely available registration algorithm for performing an accurate perfusion analysis. This algorithm automates the
otherwise tedious and time-consuming shift of the different regions of interest, which is needed to reach sufficient accuracy in the perfusion analysis. We validate
the accuracy of thisalgorithm by calculating the geometric residual displacements of the | eft ventricle and by fitting the data to a compartment model with 2
parameters.

16:12 701. 4D Multimodality Registration of Cardiac Gated MRI and Gated SPECT

Usaf E. Aladl®, Gilbert A. Hurwitz}, Damini Dey?, Maria Drangova®, Piotr J. Somka?
"University of Western Ontario, London, Ontario, Canada; 2Cedars-Sinai-Medical Center, Los Angeles, California, USA; *Robarts
Research Ingtitute, London, Ontario, Canada

An automatic gated cardiac MRI - gated SPECT registration technique is presented. Registration is performed following a pre-processing step, which
automatically eiminates the irrelevant parts of theimages and thereby isolating the | eft ventricle from the two 3D data sets. A mutual-information cost functionis
then used to register the volumes. The registration technique was used with 14 patient data sets and the results compared to manual registration by an expert. The
pre-processing step significantly improved the accuracy of the registration, when compared to automatic registration performed without pre-processing.

16:24 702. Fast Registration of Cardiac Perfusion MRI

Mikkel B. Stegmann®, Henrik B. W, Larsson?
MTechnical University of Denmark - DTU, Kgs. Lyngby, Denmark; 2Hvidovre Hospital, Copenhagen University Hospital, Hvidovre,
Denmark

This abstract presents a novel method for registration of cardiac perfusion MRI sequences. By performing complex analyses of variance and clustering in an
annotated training set off-line, our method provides real-time segmentation in an on-line setting. Thisrenders the method feasible for live motion-compensation in
MR scanners. Changesin image intensity during the bolus passage are modelled by an Active Appearance Model augmented with a cluster analysis of the training
set. Preliminary validation carried out using five subjects showed acceptabl e segmentation accuracy produced very rapidly (below 40 ms per image).

16:36 703. Temporal Sampling of MRI Myocardial Perfusion Studies. Effectson Three Analysis M ethods

Edward V.R. Di Bellal, Harshali Bal*
*University of Utah, Salt Lake City, Utah, USA

The effects of different temporal samplingsfor contrast MRI measurement of myocardial perfusion were investigated using simulations and measured data. Flow
related parameters (upd ope, Ktrans from a two compartment model fit, and F from a modified compartment model which has not previoudy been used in cardiac
applications) were obtained for the original and downsampled time curves. The resultsimply that the upsope parameter isleast robust to decreased sampling rates
inreal data, and that the two compartment model may be more robust than the modified model as sampling rates decrease.

16:48 704. Discrete Model for M easuring Blood and Extravascular Extracellular Volumes via Dynamic
Contrast-Enhanced MRI

Wiliam Sean Kerwin®, Chun Yuan®
*University of Washington, Seattle, Washington, USA

A new method is presented for discrete-time kinetic modeling of dynamic contrast-enhanced (DCE) MRI. The model has two parameters: uptake per time frame
(u) and retention per time frame (r). From u and r, the parameters of the Tofts’/Kety model can be directly computed, or the fractional volumes of blood and
extravascular extracellular space (EES) can be determined. Advantages of the discrete formulation include easier optimization, robustnessto noise, and an
intuitive interpretation of the results. The new model is demonstrated on DCE-MRI of carotid atherosclerosis.

17:00 705. Effect of Elastic Registration on Reliability of Cardiac Physiological M easur ement

Nilesh Navnitlal Mistry*, Garth M. Beache', Meiyappan Sol aiyappan®
YUniversity of Maryland, Baltimore, Maryland, USA; 2Johns Hopkins University, Baltimore, Maryland, USA

Cardiac physiological assessment often requires estimation of differences between pre- and post - intervention states. Configuration or morphological changes,
which are often observed on time seriesimages that are used for quantification, limit accurate parameter estimation. Stress-induced T2* signal change was used to
index vasodilator reserve. Elastic deformation was used to correct for configuration change, and the confidence interval (Cl) of the repeated acquisition of each of
the basdline and stress states was used as a metric of reliability. We documented marked reduction of the Cl, supporting use of thisregistration in cardiac analysis.
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17:12 706. Estimation of Myocardial Strain Parametersfrom Tagged MR Images Using Nonrigid Registration
via Cylindrical FFDs

Raghavendra Chandrashekara®, Raad Mohiaddin?, Daniel Rueckert*
! mperial College of Science, Technology and Medicine, London, UK; *Royal Brompton and Harefidld NHS Trust, London, UK

We present anovel method for tracking the motion of the myocardium in tagged magnetic resonance (MR) images of the heart using a nonrigid registration
algorithm based on a cylindrical free-form deformation (FFD) model and the optimization of a cost function based on normalized mutual information (NMI). The
novel aspect of our work isthat we use a FFD defined in acylindrical rather than a Cartesian coordinate system. This models more closely the geometry and
motion of the left ventricle (LV). Validation results using a cardiac motion smulator and tagged MR data from 6 normal volunteers are also presented.

17:24 707. Rapid 3D LV Strain Reconstruction from Tagged Cardiac MR | mages

Xiang Deng*, Thomas Stewart Denney Jr*
*Auburn University, Auburn, Alabama, USA

We present arapid unsupervised method, called rapid UNTETHER, for computing three-dimensional (3D) myocardial strain from planar tagged cardiac MR
images. Our method consisted of two steps: tag line tracking and strain reconstruction. Thetag line tracking algorithm is based on a spatial tag detector and a
modified 1D harmonic phase (HARP) Ttisocontour tracking algorithm. 3D myocardial strains are reconstructed using a cylindrical B-spline deformation model .
Experimental results from ten human imaging studies (5 normal volunteers, 5 patients) demonstrate that our method is reproducible and can reconstruct 3D end-
systalic circumferential shortening strain from tagged images accurately in 90 seconds.

17:36 708. Automated Correction of Background Intensity Variation and I mage Scale Standardization in 4D
Cardiac SPAMM-MRI
Albert Montillot, Leon Axel?, Dimitris Metaxas®

"University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2New Y ork University, New York, New Y ork, USA; *Rutgers University,
Piscataway, New Jersey, USA

Cardiovascular disease isthe leading cause of death in the western world. However SPAMM-MRI, an imaging method that provides an in-vivo measurement of
regional heterogeneity of myocardial contraction, can facilitate patient diagnosis and treatment planning. Widespread adoption of SPAMM-MRI is hindered by the
5+ hoursrequired to analyze ~300 images per subject. This abstract presents methods that dramatically reduce SPAMM-MRI’ s salient artifacts: (1) severe
intensity inhomogeneity from surface coils and (2) tissue intensity variation (intersubject and intrasubject during contraction). These methods open the door to
fully automated algorithmsfor SPAMM analysis. Results are presented for normal subjects and ventricular hypertrophy.

17:48 709.  Quantification of 3-D Curvatur e and Shape of the Interventricular Septum
Daniel Aaron Moses!, Leon Axel®
New York University School of Medicine, New Y ork, New Y ork, USA

This paper describes a method to model the right ventricular (RV) surface of the interventricular septum for curvature measurements. A smoothing 2-D splineis
constructed through the RV septal surface at regular times during the cardiac cycle and the principal curvatures aswell as the Gaussian and mean curvatures and
shapeindex are calculated. Vector and color surface maps and graphs of average indices are constructed. Consistent curvature patterns were seen in 4 normal
subjects. Thismethod provides potentially useful new information on the effects of RV disease on septal geometry.

RF: From Soup to Nuts

Room 717 A/IB 16:00 - 18:00 Chairs: Lizann Bolinger and Michael B. Smith

16:00 710. Prepolarized RF Current Density | maging

Greig Scott?, Kai Yu?, Blaine Chronik®, Seve Conolly*
Stanford University, Stanford, California, USA

Our goal isto create an MRI modality that can image RF currents at standard RF ablation frequenciesand €licit tissue electrical impedance contrast within the
physiologically significant beta dispersion frequency range. We have augmented our pre-polarized MRI scanner with new electronics to perform the required
phase synchronousinjection of RF currents, and demonstrated our first working switched field current density imagesat 1.1 MHz.

16:12  711. A Scaleable Multi-Channel MR Data Acquisition System
Renxin Chu', Patrick J. Ledden?, Jerzy Bodurka®, Peter van Gelderen', Peter Kellman', H. Douglas Morris, Jacco

A. de Zwart®, Jeff H. Duyn®
"National Institutes of Health, Bethesda, Maryland, USA; 2Nova Medical, Inc., Wakefield, Massachusetts, USA

In order to perform high sensitivity brain MRI, a 16-channel, high speed, high dynamic range digital receiver system for use with a General Electric (GE) scanner
was developed. Commercially available, PCl-based digital receiver boardswere used in a Linux PC. The system was designed to sustain data throughput that
alows continuous high bandwidth EPI acquisition, e.g. fMRI applications. It was evaluated at 3 T using a custom built 16-element gapped coil array, designed to
achieve optimal image signal-to-noiseratio (SNR) and SENSE performance.
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16:24 712.  The MRI Eigencoil: 2N-Channel SNR with N-Receivers

Scott B. King?, Seve M. Varosi?, Feng Huang?, G. Randy Duensing?
"National Research Council of Canada, Winnipeg, Manitoba, Canada; 2MRI Devices Corporation, Gainesville, Florida, USA

MRI Eigencoilswere constructed at 1.5T using an inline hardware combiner attached to the standard Siemens 8 Channel Head Array, producing the same SNR
and parallel imaging benefits of the 8 channel recelver system using only 4 receive channels. In some cases, the SNR of a 2N channel array can now be obtained
with only N receivers, maximizing SNR and minimizing g-factor for a given number of receivers, while reducing data flow rates and computation time by a factor
two.

16:36 713.  Geometry Preserving Flux Ducting by Magnetic M etamaterials
Michael CK Witshire!, John B. Pendry*, David J. Larkman', David J. Gilderdal€e', David Herlihy*, 1an R. Young®,
Joseph V. Hajnal*
"imperial College, London, UK

Micro-structured metamaterials provide a means of manipulating RF flux within the static magnetic field in MR scanners. In previous work we demonstrated RF
flux ducting to transfer signal to a remote detector. In thiswork we have explored the capability of the material to transmit local flux patterns, so that spatial
localisation istransferred directly rather than relying purely on Fourier encoding.

16:48 714. Dissipation of Radiated RF Power in Magnet Room: | mplications for SNR Consider ations

Christopher Michael Collins', Wanzhan Liu', Michael Bruce Smith, Qing X. Yang*
*Penn State College of Medicine, Hershey, Pennsylvania, USA

Analysis of how radiated power isdissipated can yield insght into its effect on SNR. We performed numerical calculations considering a shielded body-sized
birdcage coil at 128MHz loaded with the human body, the stainless steel magnet casing, and the copper RF screen at the boundaries of the magnet room. In this
case, 99.98% of the RF power was dissipated in the subject, as opposed to 88% dissipated in the subject and 12% radiated when the magnet casing and magnet
room RF screen were removed, indicating that RF power radiated by the coil istypically absorbed by the body.

17:00 715. Compensation of Dielectric Resonance Effects by M eans of Composite Excitation Pulses

Sefan Thesen', Gunnar Krueger®, Edgar Mueller*
Siemens Medical Solutions, Erlangen, Germany

Image quality in high field magnetic resonance imaging can significantly suffer from dielectric resonances. In samples with high diel ectric constants the vacuum
wavelength is shortened significantly and approaches at stronger fields such as 3T typical object dimensions. Even though object size and sample conductivity also
play important roles, wave propagation often becomes non-uniform resulting in B1 field inhomogeneities. In thiswork it is shown that under certain conditions
composite RF-pulses can be used to compensate for respective B1 inhomogeneities. Phantom studies with echo planar imaging at 3T exhibited an improved
intensity homogeneity when using the proposed composite RF-excitation scheme.

17:12 716. Observation of B; Inhomogeneities on Large Biological Samplesat 11.1 Tesa

B. L. Beck', K. A. Jenkins, K. Padgett?, J. R. Fitzsimmons', S. J. Blackband*
*University of Florida, Gainesville, Florida, USA

A major drive in the development of MR has been towards higher magnetic fields to increase the signal to noiseratio, which can be traded for faster imaging
and/or improved spatial resolution. Our ingtitution hasan 11.1 Teda, 40 cm clear bore Magnex/Bruker imaging/spectroscopy system for which we have
constructed large rf resonators for imaging large samples, including a fixed human brain and large piece of fresh beef. We report the observation of large image
distortions arising from wave behavior within the sample and interactions between the coil and sample.

17:24 717. B; Inhomogeneity Compensation using 3D Tailored RF Pulses

Suwit Saekho!, Fernando E. Boada', Douglas C. Noll?, Victor Andrew Stenger
YUniversity of Pittsburgh, Pittsburgh, Pennsylvania, USA; 2University of Michigan, Ann Arbor, Michigan, USA

Thiswork presents a novel method using 3D tailored RF sab-select pulses to reduce the B1 inhomogeneity artifact at 3T and possibly higher fields. The 3D
tailored RF pulses were designed using B1 inhomogeneity maps obtained from images acquired in-vivo as a pre-scan. Experiments were performed on a NiCl2
phantom and on human brains. We found that a two-shot pulse 14.5msin length was adequate to remove a significant amount of the B1 inhomogeneity in a 10cm
thick dab used for 3D imaging at 3T.

17:36 718. A Patient Friendly Head Coil for High Field MRI
Thomas Vaughan®, Gregor Adriany!, Matt Waks®, Mark Watson?, Tom Thompson?, Haiying Liu®, Gene Berghoff?,
Kevin Sundquist?, Kamil Ugurbil®
*University of Minnesota, Minneapolis, Minnesota, USA; 2MR Instruments, Minneapolis, Minnesota, USA

The objective of this study wasto design, prototype and prove a new head coil that is both patient friendly and high in performance for head imaging with the new
high field strength MR systems. Anideal clinical head coil would lend itself to the easiest and most comfortable patient positioning, leave the patient’ sface
uncovered once the patient isin position, and would include these access and comfort features without compromising coil performance, safety and reliability. This
cail has been achieved.
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17:48 719. A Volume RF coil using Inverted Microstrip Transmission Line (iMTL) for Human Head | maging
at 7T
Xiaoliang Zhang", Kamil Ugurbil*, Wei Chen®
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

Asan extension of the study of microstrip transmission line (MTL) RF cails, thiswork reports a volume RF coil design using inverted microstrip transmission line
(iMTL) for human head imaging at 7 Teda. Mineral oil phantom and human head images acquired using this coil are presented. TheiMTL coil design method
provides a ssimple and efficient solution to high-frequency volume coils with large coil size for human MR applications.
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MORNING CATEGORICAL COURSE
Controversies and Advancesin M usculoskeletal M RI

Room 713 A/B 07:00 - 08:00 Chairs. Garry E. Gold and Lawrence M. White

Educational Objectives

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

e Compare MRI with other advanced imaging modalities;

* Explaintherale of interventional MRI in the muscul oskeletal system;
* Explaintheroleof high-field MRI in the musculoskeletal system;

»  Describe the technical issues related to high-resolution joint imaging;
» Evaluate options for open MRI scanners for muscul oskel etal imaging.

07:00 High Field MRI: Technical |ssues
Garry E. Gold

07:25 High Field MRI: Clinical Issues
Timothy J. Mosher

07:50 Questions and Discussion

MORNING CATEGORICAL COURSE
Parallel Imaging

Room 714 A/B 07:00 - 08:00 Chairs. Neil M. Rofsky and Daniel K. Sodickson

Educational Objectives

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

» Explain the basic principles of parallel imaging, including elements both of RF coil array design and image
reconstruction;

*  Survey promising applications of parallel MRI in cardiovascular imaging and body imaging;

»  Describe new developments in image reconstruction and coil array design, and outline emerging parallel imaging
applications;

* ldentify the key stepsin a practical paralld imaging examination and compare the nuts-and-bolts features of various
MR vendors' existing implementations.

Vendor Implementations
07:00 Recap of Basics, Applications, and New Developments
Danid K. Sodickson

07:10  PhilipsMedical Systems
Scott D. Flamm

07:25 GE Medical Systems
Robert R. Eddlman

07:40 Siemens M edical Solutions
Sefan O. Schoenberg

07:55 Discussion and Conclusion
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MORNING CATEGORICAL COURSE
Emerging Body MR: From Structureto Function

Room 715 A/B 07:00 - 08:00 Chairs; Vivian S. Lee and Riccardo Manfredi

Educational Objectives

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

*  Recognize and implement recent technical advancesin body MRI including BOLD and perfusion techniques, fast T,-
welghted imaging methods, and new contrast agents,

»  Describe recent advancesin the assessment of liver and breast for tumor, structural and functional studies of the biliary
system, and MR measurements of renal function;

* ldentify applications of MR to the evaluation of large and small bowel disease;

» Comparetheinformation provided by MR eastography in the assessment of organ pathologies, such asin the breast
and prostate, to conventional MR imaging techniques.

Breast and Bowel
07:00 Breast
To Be Announced

07:20 MRI of the GI Tract: Small Bowel
Taro Takehara

07:40 MRI of the GI Tract: Colon
Jorg F. Debatin

MORNING CATEGORICAL COURSE
fMRI Experimental M ethods

Room 718 B 07:00 - 08:00 Chairs; R. Todd Constable and Mathias Hoehn

Educational Objectives

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

* Explain thelatest developmentsin fMRI with respect to understanding the underlying physiology leading to the BOLD
response and its relationship to neuronal activity and the influence of pharmacological substances on activation;

»  Describe the factors influencing paradigm design and the optimum acquisition strategy for event-related versus block
designs;

» Recognize which analysis approach is most appropriate for a particular experimental design;

»  Describethe spatial limits of fMRI and factors influencing resol ution.

Spatial Temporal Resolution Limitations
07:00  Pharmacological Modulations of fMRI
Mathias Hoehn

07:30  Spatial Resolution | ssues
R. Todd Constable
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MORNING CATEGORICAL COURSE
Diffusion Tensor I maging

Room 718A 07:00 - 08:00 Chairs; Gareth J. Barker and Scott D. Swanson

Educational Objectives

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

»  Describe how/why the proton diffusion pathway in tissue can be explained by a tensor;

*  Explain how the tensor is acquired, measured, and mapped;

» Describethe limitations of such diffusion tensor imaging;

» Describe more advanced diffusion measurement techniques, such as g-space and diffusion spectrum imaging;
» Appreciate the multi-exponential and/or multi-compartmental nature of diffusion;

* List and describe important clinical applications of DTI.

07:00 Clinical and Medical Applicationsof DT
Carlo Pierpaoli

08:00  Adjournment

MORNING CATEGORICAL COURSE
Advanced MR Angiography Techniques

Room 716 A/B 07:00 - 08:00 Chairs: James Meaney, Martin Prince and Stefan Schoenberg

Educational Objectives
Upon completion of this course, participants should be able to:
* ldentify the challenges of MRA implementation in anatomic areas with high technical demands;
» Compare the advantages and disadvantages of different technical approachesin these areas;
*  Recognizethe clinical benefit of advanced MRA protocols for a comprehensive, non-invasive work-up of vascular
disease.
Coronary MRA
07:.00  Navigator
Warren J. Manning

07:15 Radial Image Breath-Hold
Debiao Li

07:30 Multi-Detector CTA vs MRA of the Coronaries
Konstantin Nikolaou

07:45 Discussion
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MORNING CATEGORICAL COURSE
Spectroscopy Beyond NAA

Room 717 A/IB 07:00 - 08:00 Chairs: Peter Allen, Rolf Gruetter, John Griffiths, Stephen Williams

Educational Objectives

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

* Listthe major metabalitesin addition to NAA, Crn, Cho that can be detected in vivo in the brain by MRS;
* Describethe biological and clinical importance of these metabolites;

» List the key factors to achieve good spectra;

»  Describe the principles of data analysisin both frequency and time domain;

*  Explain how MRS can be used to measure metabolic fluxes as well as steady-state concentrations;
 List the advantages and disadvantages of **C/**N with respect to 'H.

07:00 C NMR: Past and Present
Peter G. Morris

07:30  Indirect Detection of *C Label/Editingat 3T
Vincent P. Lebon

PLENARY LECTURES
The Tumor Microenvironment

Hall F/G 08:15 - 09:30 Chairs: Jeffrey L. Evelhoch and Michal Neeman

Educational Objectives

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

» Describe several key physiological aspects of the tumor microenvironment and explain why it isimportant to be able to
assess them;

» Ligt several MRI, MRS, and EPR methods which have been used to examine key aspects of the tumor
microenvironmental pathophysiol ogy;

*  Explain how results of studies using these magnetic resonance methods have impacted our understanding of tumor
microenvironmenta pathophysiol ogy.

08:15 720. Fundamental M echanisms Underlying Development of Hypoxiain Tumors: I mplications for
Imaging

Mark W. Dewhirst?, Benjamin Modller?, Yiting Cao', Zeljko Vujaskovict, Chuan Y. Li*
'Duke University Medical Center, Durham, North Carolina, USA

Hypoxia isa common feature of tumors and is cause of treatment resistance and altered tumor phenotype. Results of several human clinical trials have confirmed
the prognostic importance of hypoxia, for local tumor control after local therapy and as a predictor of likelihood for development of metastases. This presentation
will emphasize current data on mechanims of oxygen transport and compare and constrast these data with classic theoriesregarding this critical defect in tumor
physiology. Fundamental understanding of the physiologic components that lead to hypoxia will provide an underpinning for development and/or interpretation of
methods to image this phenomenon in vivo.

08:40 721. MR of the Tumor Microenvironment

Robert J. Gillies*
1Univers'ty of Arizona, Tucson, Arizona, USA

The microenvironment of human tumorsisa hostile place. It containslarge volumesthat are hypoxic and acidic with reduced concentrations of substrates and
growth factors. A primary cause for this environment is perfusion heterogeneity, which ismost likely due to a dysregulation of angiogenesis. A direct
consequence of perfusion heterogeneity isthe generation of large volumes of tumorsthat are chronically hypoxic. In the absence of oxygen, tumor cellshaveto
produce energy via anaerobic glycolysis. Thisleadsto hyperacidosis of tumor tissues. Both hypoxia and acidosis |ead to more aggressive tumor phenotypes.
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09:05 722.  Electron Paramagnetic Resonance (EPR) Studies on Tumor Oxygenation

Bernard Gallez*
ICatholic University of Louvain, Brussds, Belgium

The aim of thisreview isto show how Electron Paramagnetic Resonance (EPR) and rel ated methods such as dynamic nuclear polarisation (DNP) can be used to
detect, localize and quantify oxygen concentration in biological tissues. Several applicationswill be described with special emphasis on tumor oxygenation

Coronary MR Imaging

Room 718A 10:30- 12:30 Chairs; Debiao Li and Matthias Stuber

10:30 723.  Near-lsotropic Whole-Heart Coronary M RA

Oliver M. Weber?, Alastair J. Martin, Charles B. Higgins
YUniversity of California San Francisco, San Francisco, California, USA

A high-resolution, near-isotropic coronary MR angiographic method was devel oped to image all coronary arteriesin a single scan. The method consisted of a
navigator-gated, magnetization-prepared, three-dimensional fully refocused steady state free precession (balanced turbo field echo; bTFE) sequence. The volume
imaged covered the entire heart, resulting in an MRA of thefull coronary tree. Coronaries were imaged over a significantly longer distance than using a thin-dab
coverage of theindividual vesss.

10:42 724. Fast | sotropic Volume Imaging for Coronary MRA using 3D-PR

Christian Stehning®, Peter Bornert?, Kay Nehrke?, Holger Eggers?, Olaf Dossal*
YUniversity of Karlsruhe, Karlsruhe, Germany; 2Philips Research Laboratories, Hamburg, Germany

Three-dimensional projection reconstruction (3D-PR) has recently been introduced. It offers an isotropic resolution and field of view, and significantly decreases
scanning time for volume imaging by subsampling the k-spacein all three dimensions. For phantom- and initial in-vivo experiments, we implemented and used a
magnetization prepared balanced FFE 3D-PR sequence to image the entire cardiovascul ar tree with isotropic resolution. The main coronary arteries were
reformatted from the volume data set.

10:54  725. MR Angiography of the Entire Coronary System with a Very Small Iron Oxide Blood-Pool Contrast
M edium: Results of a Phase |b Clinical Trial
Matthias Taupitz', Susanne Wagner?, Jérg Schnorr®, Marc Dewey", Patrik Rogalla’, Lasse Krug®, Gerhard Laub®,
Dietmar Kivelitz', Herbert Pilgrimn?, Irina Kravec®, Bernd Hamm'

"Charité, Berlin, Germany; 2Ferropharm GmbH, Teltow, Brandenburg, Germany; *Siemens AG, Erlangen, Germany; “3Clinical Research,
Berlin, Germany

Theclinical use of coronary MRA (CMRA) islimited by low intrinsic contrast and the inability to cover the entire coronary system with a single 3D-data set.
VSOP C-184 is amonomer-coated very small iron oxide blood-pool contrast medium that circulatesin the vascular system for along time. Furthermoreit can be
applied as a bolus and proved to be well-tolerated in aphase | clinical trial. In a group of six volunteers we demonstrate that navigator-based CMRA using VSOP
C-184 yields high signal intensity and spatial resolution for imaging of the entire coronary system with one 3D-data set.

11:06 726. Contrast-Enhanced MR Imaging of Coronary Arteries with Gadomer-17

Joerg Barkhausen', Michaela Schmidt?, Christoph U. Herborn?, Oliver Bruder®, Peter Hunold®, Kohkan Shamsi*
*University Hospital, Essen, Germany; 2Siemens, Erlangen, Germany; °Elisabeth Hospital, Essen, Germany; “Schering, Berlin, Germany

We evaluated the efficacy and safety of Gadomer-17, arecently introduced blood pool compound, in Magnetic Resonance Coronary Angiography (MRCA). 12
patients with angiographically proven coronary artery disease underwent breath-hold MRCA ona 1.5 T scanner. Following intravenous administration of
Gadomer-17 (0.1mmol/kg) images were obtained using a 3D inversion recovery turboFL ASH sequence. Gadomer-17 significantly improved contrast-to-noise
ratio and image quality compared to unenhanced MRCA.

11:18  727. High Resolution Breath-hold Contrast-Enhanced 3D FIESTA Coronary Artery Imaging
Thomas K.F. Foo, Vincent B. Ho?, Liuquan Cheng®, Hajime Sakuma’, Dara L. Kraitchman®, Katherine C. WL,
David C. Bluemke®
'GE Medical Systems, Baltimore, Maryland, USA; 2Uniformed Services University of the Health Sciences, Bethesda, Maryland, USA;
3PLA General Hospital, Beijing, People's Republic of China; “Mie University, Tsu, Japan; *Johns Hopkins University, Baltimore,
Maryland, USA

A method for high spatial resolution breath-held 3D volume imaging of the coronary arteries using contrast-enhanced FIESTA is presented. With
FIESTA, contrast enhancement persists for over 30 minutes using conventional extra-cellular Gd chelate contrast agents. This approach allowsimages of each
coronary artery distribution to be acquired in a single breath-hold and can be integrated into a comprehensive cardiac examination that includes function,
perfusion, and delayed hyper-enhancement. Using this approach, 12 partitions can be acquired in a short 24 heartbesat breath-hold.
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11:30 728. Cardiac Fat Navigator for Real-Time Motion Gated 3D Coronary M RA

Thanh D. Nguyen', Anthony Nuval®, Yi Wang*
*University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA

Cardiac fat navigator detects coronary motion directly by exciting and sampling the epicardial fat that surrounds the proximal coronary arteries. The present study
demonstrates that motion detected by the cardiac fat navigator at mid-diastole correlates with motion detected by the diaphragm navigator and that cardiac fat
navigator is dightly more effective than the diaphragm navigator for free-breathing navigator gated coronary MRA.

11:42 729. Adaptive Real-Time MR Coronary Angiography — Prospective Clinical Trial
Patricia Nguyen', Juan Santos', Greig Scott®, Jan Engvall*, Michad McConnell*, Graham Wright?, John Pauly®,
Dwight Nishimura®, Bob Hu', Phillip Yang*
Stanford University, Stanford, California, USA; General Electric Medical Systems, Menlo Park, California, USA

An adaptive real-time (aRT )architecture has been developed. Thisintegrated real-time system addresses some of the limitationsin MR coronary angiography
(MRCA) today. Instantaneous selection of the desired element on a phase-array receiver coil and dynamic reconfiguration between the real-time (RT) and high-
resolution (HR) imaging sequences are possible. A prospective clinical trial of 48 patients was conducted.

11:54 730. Coronary MRA - A Comparison of Readout Strategies

Oliver M. Weber?, Sandra Pujadas', Alastair J. Martin®, Charles B. Higgins'
University of California San Francisco, San Francisco, California, USA

Theright coronary artery wasimaged in ten normal volunteers using six high-resolution, free-breathing, magnetizati on-prepared, bright-blood coronary MR
angiography techniques. The sequences were quantitatively compared. Cartesian balanced turbo-field echo was found to be the most promising sequence,
visualizing the vessel over the longest distance with excellent vessel sharpness and good signal to noiseratio. The other sequences performed significantly poorer
in one or several of the parameters evaluated.

12:06 731. Non-ECG-Triggered, High-Resolution Balanced Radial CM RA using Fully Adaptive Weighted
Correlated Averaging (FAWCA)

Ingmar Graesslin', Martin Mittelbach?, Tobias Schaeffter’, Peter Bornert, Holger Eggers', Otto Lange®
*Philips Research Laboratories, Hamburg, Germany; 2Dresden University of Technology, Dresden, Germany; *Technical University
Hamburg-Harburg, Hamburg, Germany

Coronary angiography till poses significant challenges with regard to cardiac and respiratory motion. The fast acquisition of high resolution images and reduction
of motion-blurring artifactsis very demanding. In thiswork, a free-run balanced radial acquisition in combination with the fully adaptive weighted correlated
averaging (FAWCA) approach is presented. It consists of an automatic pre-selection of 2D sub-sampled images, sub-pixel accurate registration, the combination
of the selected interleaves to a high-resol ution image and an adaptive weighted averaging (AWA) technique. FAWCA resultsin a significant reduction of residual
motion effects and noise robust filtering.

12:18 732. Radial Balanced FFE Imaging with Extended Sampling Windows for Fast Coronary M RA

Christian Stehning®, Peter Bornert®, Kay Nehrke?, Tobias Schéffter?, Olaf Dossel*
YUniversity of Karlsruhe, Karlsruhe, Germany; 2Philips Research Laboratories, Hamburg, Germany

To increase the scan efficiency in coronary MRA it would be desirable to prolong the cardiac sampling window. For comparison, cardiac CT uses acquisition
windows significantly longer than 100ms to reconstruct images of decent quality. Therefore, thiswork investigates on the impact of extended cardiac acquisition
windows for free breathing 3D coronary MRA using aradial sampling scheme similar to CT acquisition. We found that coronary MRA isfeasiblein volunteers
with acquisition windows greater than 200ms. This considerably reduces the total scanning time and allows for prospective motion correction within the cardiac
cycle asafuture refinement.

Functional Neuro MR Imaging Techniques

Room 718B 10:30 - 12:30 Chairs. Michael H. Buonocore and Douglas C. Noll

10:30 733.  Protocol to Deter mine the Optimal Intra-Oral Passive Shim for Susceptibility Minimization in
Inferior Frontal Cortex

James L. WiIson®, Mark Jenkinson', Peter Jezzard"
YUniversity of Oxford, Oxford, Oxfordshire, UK

At high By the study of human inferior frontal cortex (IFC) by fMRI is hampered by susceptibility artifacts. Here we demonstrate the beneficial effect of five
different intra-oral diamagnetic passive shimson B, homogeneity and EPI susceptibility artifacts within the IFC of six subjects. The optimal passive shim is shown
to be subject- and study-specific, providing an average reduction in By offset within the | FC of 57%, along with a concomitant reduction in image susceptibility
artifact. A four minute protocol to determine the optimal passive shim from those available is described and shown to be accurate and reliable.
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10:42 734. Mitigation of Susceptibility-Induced Signal L ossin Neuroimaging using L ocalized Shim Coils

Jung-Jiin Hsu, Gary H. Glover!
Stanford University School of Medicine, Stanford, California, USA

Inbrain fMRI and NMR spectroscopy, signal loss due to the magnetic susceptibility effect is severein theinferior frontal cortex (IFC). The present work studies
the signal recovery in the IFC by active shimming device with adjustable parameters. Preliminary success of using the magnetic field generated by the currentina
circular coil held in the mouth of a human subject isreported.

10:54 735. Excitation UNFOLD using 3D Tailored RF Pulses

Marius S Giurgi', Fernando E. Boada', Douglas C. Noll?, Victor Andrew Senger
YUniversity of Pittsburgh, Pittsburgh, Pennsylvania, USA; 2University of Michigan, Ann Arbor, Michigan, USA

Thiswork extends the UNFOL D method to the excitation domain to help address the problem of long pulse lengthsin 3D tailored RF pulse applications. Two-
shot 3D tailored RF pulses were designed such that each shot could be alternated every TR in a dynamic imaging application. The complex 4D (xyzt) image data
can then befiltered in the temporal frequency dimension. Phantom and human experiments are presented.

11:06 736. Single-Shot Spiral-In-and-Out Functional 1 mage Acquisition with Embedded z-Shimming for
Susceptibility Signal Recovery

Hua Guo", Allen W. Song*
'Duke University, Durham, North Carolina, USA

Functional MRI investigation often uses gradient-recalled fast imaging methods, however, they are vulnerable to the static inhomogeneity neer air/tissueinterface,
which is often manifested as significant signal losses. Recently, the z-shimming technique has been introduced in fTMRI image acquisition, seeking to recover the
susceptibility induced signal losses. One significant drawback of such approach isitstime-consuming nature. In thisreport, an effective and efficient single-shot
spiral imaging method that can recover the signal losses near air/tissue interface is proposed and demonstrated.

11:18 737.  Application of SENSE to fMRI Studies of Higher Cognitive Functions

Conny Frauke Schmidt!, Nadia Degonda?, Katharina Henke?, Peter Boesiger®
*University and ETH Zurich,, Zurich, Switzerland; *Psychaitric University Hospital, University of Zurich, Zurich, Switzerland

This study investigates the application of the SENSE technique to fMRI studies exploring higher cognitive functions. Especially regions exhibiting pronounced
susceptibility distortions might profit from the reduction of in-plane artifacts due to shorter echo-trains. A learning task was used to specifically activate the medial
temporal region. Thisregionisof high clinical interest; however, it is difficult to assess by fMRI due to susceptibility distortions. Different SENSE factors were
tested and compared with respect to image quality, activation sensitivity in areas of interest and SFNR. A SENSE reduction factor of 2.0 is determined the most
advisable choice.

11:30  738. Minimizing Susceptibility Artifactsin BOLD fMRI using 3D Dual-Echo Spiral In (DSPIN)
Acquisition
Tie Qiang LI*, Atsushi Takahashi?, Yang Wang®, Vincent P. Mathews, Gary H. Glover®
! ndiana Univeristy School of Medicine, Indianapolis, Indiana, USA; 2John P. Robarts Research Institute, University of Western Ontario,
London, Ontario, Canada; *Stanford University School of Medicine, Stanford, California, USA

Thesignal dropout in gradient recalled echo acquisition limits the capability of BOLD fMRI to study cognitive tasks that involve the orbital frontal, temporal, and
basal areas of the brain. Among the various proposed methods, the spiral in/out acquisition by Gloverl is so far mogt effective. In this sudy, we extended further
the spiral in/out approach to 3D acquisition and tested different spiral in/out combinationsto optimize the BOLD contrast-to-noiseratio (CNR). Our resultsfrom
whole brain studiesin healthy volunteers showed that the acquisition using dual-echo spiral in/in (DSPIN) trajectory produced far lesssignal dropout artifacts
than expected.

11:42 739. A Fast Perfusion Measur ement for Functional 1maging Using Double-Coil AST

Gregory Lee!, Luis Hernandez-Garcia®, Alberto Vazquez', Douglas Noll*
*University of Michigan, Ann Arbor, Michigan, USA

Because of the strong interest in perfusion-based Functional MRI, we have developed a faster two-coil acquisition scheme that permits collection of amulti-dice
subtraction pair approximately every three seconds. The method consists of acquisition of both the control and tag images immediately after a reduced labeling
time. The method relies on a quick estimation of arterial transit time prior to the experiment. In thiswork, we present the theoretical basisfor the methodology, as
well as experimental data from both blocked design and event related activation paradigms demonstrating the technique and its characteristics.
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11:54 740. A PRESTO SENSE Sequence with Alternating Partial Fourier Encoding for Rapid 3D MRI Time
Series
Markus Klarhéfer®, Bixente Dilharreguy', Peter van Gelderen?, Chrit Moonen®
*Université Bordeaux2, Bordeaux, France; 2National Institutes of Health, Bethesda, Maryland, USA

A 3D sequence for dynamic susceptibility imaging is proposed which combines PRESTO, sensitivity encoding and partial-Fourier acquisition. Full brain coverage
is obtained with a 500ms temporal resolution. The proposed sequence uses an acceleration factor of 2 and takes advantage of an alternating partial k-space
acquisition which allows an iterative reconstruction using high resolution phase estimates. The obtained image time series show higher temporal stability than
those obtained with full-Fourier acquisitions that use higher SENSE factorsto keep the time per dynamic scan constant.

12:06 741. Detection of Neuronal Currents|n-Vitrowith MRI

Natalia Petridou’, Jerzy Bodurka®, Dietmar Plenz!, Peter A. Bandettini®
"National Institutes of Health, Bethesda, Maryland, USA

Current functional MRI brain mapping techniques rely on assessment of hemodynamic changes associated with neuronal activity. In this study we examine the
feasibility of mapping neuronal currentsdirectly using MRI. Rat brain dices were imaged in-vitro, in active and inactive states. Phase images were acquired using
single-shot spin-echo EPI at 3T. The power spectrum was obtained for each voxel. Principal component analysis was employed to identify significant spectral
components. Correlation analysis on those components between active and inactive states consistently identified activation current-induced phase shifts at
frequencies corresponding to the spontaneous firing rate inherent to the dices.

12:18 742.  Vascular-Space-Occupancy (VASO) Dependent M RI

Hanzhang Lu*, Xavier Golay®, James Pekar?, Peter van zijl*
1Johns Hopkins University & F.M. Kirby Research Center, Kennedy Krieger Institute, Baltimore, Maryland, USA

Weintroduce a new fMRI methodology that maps blood volume changes during brain activation, without need for exogenous contrast agents. Vascular water is
sdlectively labeled by nulling its signal independent of inflow and oxygenation. During visual activation, these vascul ar-space-occupancy (VASO) dependent
fMRI signal changes show a negative cross-correl ation with the stimulus paradigm, consistent with increased blood volume and reduced tissue volumein the
parenchyma. We derive the theory describing the effect, characterizeits spatial characteristics and hemodynamic response, and compare it to the BOLD effect and
to ablood flow based method. Results show high spatial and temporal specificity.

New Conceptsin M agnets and Gradients

Room 701A 10:30- 12:30 Chairs: Robert W. Brown and William A. Edelstein

10:30 743. Gradient Coil Design with 3D Geometry and Variable Field-of-View

Shmaryu M. Shvartsman®, Michael A. Morich®, Gordon D. DeMeester*
'Philips Medical Systems, Cleveland, Ohio, USA

A shielded transverse gradient coil with 3D geometry (some turns on the primary and shield are interconnected) is designed to provide selectable or variable FoV.
The method selects all or some turns of the primary coil and shields with two different shield coils. One mode uses the whole primary coil and its shield. In two
other modes, selected turns of the primary coil are used together with both shield coilsthat were optimally designed for the selection. Depending upon the power
supplies and switch arrangement available one can choose between three different imaging volumes/FoVs or a continuoudy variable FoV.

10:42 744. A High-Efficiency Asymmetric Gradient Coail

Johan A. Overweg, Juergen Weizenecker!
*Philips Research, Hamburg, Germany

The magnetic stored energy of a gradient coil can be reduced considerably by placing its conductors closer to the patient. A coil has been designed in which the
unused space bel ow the patient bed has been used to move the conductors of the lower half of the coil inward, keeping the shape of the upper half of the coil the
same. In al three channels the resulting asymmetric coil has approximately 40% |less stored energy than the comparable cylindrical coil, without compromising
image quality or available patient space.

10:54 745. A Novel MRI Gradient Cail Structure for Passive Acoustic Noise Attenuation

Martin Bencsik!, Richard BowtelI*
*University of Nottingham, Nottingham, Nottinghamshire, UK

The acoustic noise generated by MR scanners can cause discomfort to both patient and operator and isa limiting factor in the further improvement of scanner
performance. Most of the acoustic noise results from the vibrations of the gradient coil body. In thiswork we present a novel gradient coil construction, allowing
proper mechanical support of longitudinal gradient coil wires, whilst achieving pronounced passive attenuation of the wire-generated displacement wavein the
main body of the coil. Experimental results from a small prototype coil showing > 25dB sound reduction in the ~ [690 — 830] Hz frequency range are described.
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11:06 746. The Spatial Distribution and Prediction of Gradient Induced Acoustic Noisein a 4T MRI Scanner

Weidong Li*, Chris K. Mechefske®, Carl Gazdzinski?, Brian K. Rutt?
"Queen's University, Kingston, Ontario, Canada; 2Robarts Research Institute, London, Ontario, Canada

This paper presents the results of acoustic noise measurementsina4 T MRI scanner that spatially map the sound pressure level (SPL) within the scanner bore.
The frequency response functions (FRFs) are derived from the acoustic responses. These spatially distributed FRFs aid in understanding the sound field inside the
scanner. To validate the FRFs, comparisons were made between the measured and estimated responses using EPI input sequences. The comparisons show that the
responses are close to each other. The derived FRFswill enable usto estimate the acoustic response inside the bore due to other input sequences.

11:18 747.  Acoustic Noise Analysis of the Gradient Coil Insert for a4T MRI Scanner

Guozho Z. Yao', Chris K. Mechefske', Carl Gazdzinski®, Andrew Algjski?, Brian K. Rutt?
"Queen's University, Kingston, Ontario, Canada; 2Robarts Research Institute, London, Ontario, Canada

High magnetic field strength and high gradient switching rate are becoming ever more commonplace in Magnetic Resonance Imaging (MRI) scanners. These and
other factors are combining to yield high acoustic sound pressure levelsin MRIs. Based on a previous study involving finite element analysis modeling of the
gradient coil, a computational vibro-acoustic model was devel oped in this study. Noise measurement was conducted to verify the accuracy of the vibro-acoustic
model. Comparisons show that the computational model can estimate the acoustic properties of the gradient cail in the frequency range of interest.

11:30 748. Problemswith Equating E to -dA/dt in Assessing Peripheral Nerve Stimulation Due to Switched
Magnetic Field Gradients

Martin Bencsik®, Richard Bowtell*, Roger Bowley*
!Nottingham University, Nottingham, Nottinghamshire, UK

Time varying magnetic field gradients can cause peripheral nerve stimulation in human subjects, asaresult of the electric fieldsinduced in tissue. The electric
field, E, depends on the temporal derivative of the vector potential, A, produced by the gradient coil and on the gradient of the electric potential, f, due to charges
accumulated at boundaries between regions of different conductivity. We show that the effect of f on the electric field is highly significant, and that consequently
estimates of the spatial distribution and magnitude of the electric field produced using just the vector potential can be highly mideading.

11:42 749. Far Field Spherical Harmonic Expansion for MRI Main Magnet Design

Nicholas R. Shaw!, Richard E. Ansorge*
*University of Cambridge, Cambridge, UK

We present anovel, accurate and rapid means of cal culating the fringe field from axially-symmetric magnet designs. Our method is particularly applicable to
stochastic optimization problems and arose out of work to improve the design of short bore, whole-body MRI magnets and split coil magnets for combined
modality PET/NMR imaging. Several direct calculation methods currently exist for determining thefield at arbitrary points, but these retain some element of
numerical integration. The method presented here however uses decomposition of the fringe field into orthogonal spherical harmonic functions, avoiding any
numerical integration, thus speeding up the calculations.

11:54  750. Design and Testing an Open, Human MRI system for Orientational L ung Study
Bill Hersman', Mirko I. Hrovat?, Ross W. Mair®, Iga Muradyan®, Sam Patz*, Matthew S Rosen®, Iulian Ruset®, Leo
L. Tsai®, Ronald L. Walsworth®
YUniversity of New Hampshire, Durham, New Hampshire, USA; *Mirtech, Inc., Brockton, Massachusetts, USA; *Harvard-Smithsonian
Center for Astrophysics, Cambridge, Massachusetts, USA; “Brigham and Women's Hospital & Harvard Medical School, Boston,
Massachusetts, USA

Considerable anecdotal evidence suggests gravity plays a significant rolein lung devel opment, and that adaptive mechani sms contribute to lung structure and
function. Laser-polarized *He MRI provides a powerful method to study lung function and inhalation, but in traditional MRI systems, patients are restricted to
lying in ahorizontal position. We have designed an open access, human MRI system that operates at very low applied magnetic fields and allows for complete
two-dimensional rotation of subjectswithin the applied field. Demonstration two-dimensional images, *H and *He, of phantoms similar in size to human lungs
have been obtained from the MRI system.

12:06  751. Mouse MRI Systems using Dipole Ring Permanent M agnets
Tomoyuki Haishi®, Shin Utsuzawa’, Toru Shirai?, Yoshimasa Matsuda?, Katsumi Kose?, Steve Altobelli®, Eiichi

Fukushima®, Shigemasu Okada®
MRTechnology, Inc., Tsukuba, Ibaraki, Japan; *University of Tsukuba, Tsukuba, Ibaraki, Japan; *New Mexico Resonance,
Albuquerque, New Mexico, USA; *Sumitomo Special Metals Company, Tokyo, Japan

Two mouse MRI systemswere developed using 1.0 T dipole ring permanent magnets and compact MRI consoles. The installation spaces were lessthan 2 m2.
Imaging experiments were performed using a chemically fixed adult mouse and live adult mice. The results have shown that 300 micron cube voxel resolution can
be obtained for a chemically fixed adult mouse and 300 micron in-plane resol ution can be obtained for live adult mouse within practical imaging times.
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12:18 752. Magnetic Resonance Imaging at Microtesa Fields

Andreas H. Trabesinger®, Robert McDermott?, SeungKyun Lee!, John Clarke!, Alexander Pinest
'UC Berkeley and Lawrence Berkeley National Laboratory, Berkeley, California, USA

Performing MR imaging of humans without the need for powerful magnets would open new aspectsin terms of instrumentation smplicity, mobility and cost. Our
work towards MRI in microteda fieldsinclude SQUID detection and prepolarizion in transent fields of a~10 mT. An MRI system operated in alaboratory
environment was built. Here we present first images of water and mineral oil phantoms, acquired at fields of 11 — 36 mT in ~40 minutes. The spatial resolutionis
on the order of one millimeter. Thesefirst results are encouraging with regard to imaging of human subjects.

Cancer: Clinical MR Spectroscopy Comes of Age

Room 701B 10:30 - 12:30 Chairs. Peter S. Allen and Rama Jayasundar

10:30 753. Reliable Estimate of L actate and Lipid for Newly-Diagnosed Gliomas Patients using L actate-Edited
3D 'H-MRSI with Ellipsoidal k-Space Sampling

Xiaojuan Li*, Edward E. Graves®, Danidl B. Vigneron®, Soonmee Chat, Tracy R. McKnight!, Sarah J. Nelson®
YUniversity of Californiaat San Francisco, San Francisco, California, USA; 2Massachusetts General Hospital, Boston, Massachusetts, USA

A robust and practical acquisition was developed in order to reliably estimate lactate and lipid levelsin glioma patients. This combined J-difference modulation
and reduced k-space sampling to obtain 3D 1H- MRSI data. Thirteen pre-treatment glioma patients were studied. Preliminary results concerning the spatial
distribution of lactate and lipid are presented and compared with estimates of rCBV obtained using dynamic perfusion weighted MR imaging.

10:42 754.  InVivo Lipid T, Relaxation Time M easurementsin High-Grade Tumors. Differ entiation of
Glioblastomas and M etastases

Kirstie S. Opstad®, John R. Griffiths', B. Anthony Bell?, Franklyn A. Howe'
1St George's Hospital Medical School, London, UK; 2Atkinson & Morleys Hospital, London, UK

Glioblastomas and solitary metastases are difficult to diagnose from radiological appearance alone, hence we have investigated the 1H MRS characteristics of
these tumors using quantitative short echo 1H MRS. Our findings indicate a significant differencein the ratio of the 1.3 ppm to 0.9 ppm lipid/macromolecule
peaks between these tumor groups, which provided for tumor characterisation with specificity and sensitivity of 80% (n=59). In a subset of tumors (n=10) we
determined the T2 of the 1.3 ppm resonance to be significantly higher in metastases compared to glioblastomas, which is consistent with our finding of different
lipid ratiosin these tumors.

10:54  755.  'H MRSIn Vivo and HRMAS Spectroscopy of Glial Tumors: Myo-Inositol Content in Different
Tumor Types and Physiological Conditions
Goran Vucurevict, Ingo Schnell?, Joachim Gawehn?, Karin Thieme?, Nico Hopf®, Juergen Bohl*, Peter Soeter!

YInstitut of Neuroradiology, Mainz, Germany; 2Max Planck Ingtitute for Polymer Research, Mainz, Germany; *University Clinic, Mainz,
Germany; “Institute of Neuropathology, Mainz, Germany

1H single-voxel spectroscopy in vivo (1H MRS), high resolution magic angle spinning (HRMAS) spectroscopy of biopsy samples and patohistological analysis of
samples after HRMAS were performed in brain tumors of glial origin. Goals of this study were to look for the specific metabolic changesin different tumor types
and different spectroscopy profilesin tumors of the same type but in the different physiological microenvironment. Significant differences, useful for differential
diagnosis, were found in both cases, demonstrating that myo-inositol is a reliable astrocyte marker with an important rolein cell volume regulation.

11:06 756. An Exploratory Survival Analysis of Malignant Glioma Patients using Pre-Surgery MRI and 3D *H-
MRS dData with Recur sive Partitioning

Xiaojuan Li*, Hua Jin', Ying Lu', Susan Chang®, Sarah J. Nelson*
"University of California at San Francisco, San Francisco, California, USA

In order to characterize the pre-surgery metabolic properties of brain tumors and identify its prognostic importance, MRl and 3D 1H-MRSI (MR spectroscopic
imaging) parameters for 43 malignant glioma patients were studied prior to surgery. A Survival tree was generated with a recursive partitioning method. The
survival functionsfor groups of patients with different metabolic activities were compared and significant differences were observed between groups.
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11:18 757. Correlation Between M agnetic Resonance Spectr oscopy, Appar ent Diffusion Coefficients, and
Image-Guided Histopathology in Patients with M alignant Glioma and Radiation Necrosis

David Hearshen', Lisa Scarpace', Jack Rock’, Jay Fisher?, Suresh Patel*, Donald Peck®, Tom Mikkel sen®
"Henry Ford Health System, Detroit, Michigan, USA; 2Ohio State University, Columbus, Ohio, USA

MRI does not adequately discriminate between recurrent tumor and radiation necrosisin previoudy treated patients with malignant glioma. In this study we
analyzed proton MR spectroscopic imaging in conjunction with apparent diffusion coefficients (ADC) directly correlated with image guided stereotactic surgical
biopsies, subsequently characterized as pure tumor, pure necrosis, or mixed necrosis'tumor. |n some combinations, ADC measurements added information
satigtically independent from spectral measures. ADC and spectral measurements were able to distinguish pure tumor, normal, and radiation necrosis, and in
some combinations, pure necrosis from mixed specimens. These results are useful in congtructing clinical algorithms to manage these patients

11:30 758. In Vivo Monitoring Response to Neoadjuvant Chemother apy in Breast Cancer: A Quantitative
Comparison between High Field MRI/M RS and | mmunohistochemistry (Ki67)
Sina Meisamy?, Patrick John Bolan®, Krista Warren®, Evin Gulbahce', Eva H. Baker®, Joseph C. Lin', Michael

Nelson, Doug Yee', Todd Tuttle', Michael Garwood®
"University of Minnesota, Minneapolis, Minnesota, USA

The purpose of this study isto predict whether levels of total choline-containing compounds (tCho) measured by single voxel *H MRS can predict clinical
response in breast cancer (BC) pati ents undergoing neoadjuvant chemotherapy (CT). Tumor size and tCho concentrations were compared to an
immunohistochemical marker for cell proliferation, Ki67. The results show that tCho concentrations obtained before and after CT correlate significantly with
Ki67 (p=0.0009, R2=0.91). Therefore, measuring changesin tCho concentrations may provide a noninvasive technique in evaluating BC response to
neoadjuvant CT.

11:42 759. Multivariate Analysis of 2D Correlated Breast Spectra

Nathaniel Wyckoff', Nader Binesh', Hyun-Kyung Chung®, Kenneth Yue', Nanette DeBruhl®, M. Albert Thomas'
"David Geffen School of Medicineat UCLA, Los Angeles, California, USA

The goal of thiswork wasto differentiate the localized 2D COSY spectra from malignant and benign breast tumor patients and healthy controls, using linear
discriminant analysisand logistic regression. Spectra were recorded using an L-COSY sequence optimized on a 1.5-T MRI scanner. The study sample included
23 healthy women, 12 malignant tumor patients and 2 benign tumor patients. Our preliminary results clearly indicate that an accuracy of 90% can be achieved
using the stepwise logistic regression classifier, compared to 80% accuracy using the linear classifier, in distinguishing between healthy fatty tissue and invasive
carcinoma.

11:54 760. Optimizing Citrate Detection at 3 Teda

Andreas H. Trabesinger!, Dieter Meier!, Ulrike Dydak’, Rolf Lamerichs®, Peter Boesiger!
*ETH and University of Zurich, Zurich, Switzerland; *Philips Medical Systems, Best, Netherlands

Citrate isan important metabolic marker for health of prostate tissue. Whereas acquisition schemes were extensively optimized for citrate detectionat 1.5 T, few
studies were done for finding optimum parametersfor 3 T. Here we use analytical methods for optimizing PRESS based sequences. For the PRESS sequence at 3
T, an echo time of 263 msis shown to yield pure in-phase signal. The JPRESS sequence can be used for specific timings: JPRESS with an echo time of 180 ms
produces completely refocused citrate spectra. These results will be useful for the design of MRS and MRS protocols.

12:06 761. The Utility of Proton MRSI in Predicting Biochemical Outcome in Prostate Cancer Patients Treated
with Neoadjuvant Chemother apy
Darko Pucar?, Jason A. Koutcher®, Ankoor Shah', Jonathan P. Dyke?, Hui-Ni Chen', Lawrence Schwartz', William

K. Kely!, Hedvig Hricak®, Kristen L. Zakian*
"Memorial Sloan-Kettering Cancer Center, New Y ork, New Y ork, USA; *Weill Cornell Medical College, New Y ork, New Y ork, USA

A clinical trial of neo-adjuvant chemotherapy combined with androgen ablation therapy prior to definitive surgery or radiation therapy was conducted at our
ingtitution with the aim of improving outcome in high-risk prostate cancer patients. The goal of this study was to determine whether Proton Magnetic Resonance
Spectroscopic Imaging (MRSI) could predict outcome in patients treated with neoadjuvant chemo-hormonal therapy. Peatientswere stratified based on MRSI
criteriato low or high likelihood of relapse. In thispreliminary analysis of high risk patients, MRSI predicted 18-month PSA relapse-free survival while clinical
parameters such as stage, Gleason score and PSA did not.

12:18  762. Regression Analysis of Defined Mixtures of Cancer and Benign Tissuein Prostate Biopsies
Ray Somorjai®, Roger Bourne?, Alexander Nikulin®, Brion Dolenko®, Sephen Fairy?, Peter Russdll?, Carolyn

Mountford?
!INational Research Council, Winnipeg, Manitoba, Canada; %I nstitute for Magnetic Resonance Research, Sydney, New South Wales,
Audtralia

For in vivo MRS the assessment of disease extent and progression islimited by the relatively poor spatial resolution of the method. Many of the voxelsfrom
which spectra are derived contain a mixture of tissues of different pathological status. To address this problem we performed aregression analysison* H MR
spectra (8.5 T) of prostate biopsy tissue in which the partial volumes of malignant and benign tissue were estimated by histopathology of serial sections. Linear
regression analysis enabled the prediction of cancer volume with an overall accuracy of 97% for an independent test set.
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Neck and Spine MR Imaging: The Cutting Edge

Room 714 A/B 10:30 - 12:30 Chairs: Joseph A. Frank and Thomas H. Mareci

10:30  763. Cellular MR Imaging of Magnetically L abeled Encephalitogenic T-Cellsin the Mouse Spinal Cord
Sasia Ann Anderson’, Jacqueline Shukaliak-Quandt®, Elaine Kay Jordan®, Ali Syed Arbab', Roland Martin, Henry

McFarland®, Joseph Alan Frank*
"National Institutes of Health, Bethesda, Maryland, USA

The purpose of this study isto detect and monitor encephalitogenic T-cellsby MRI in the mouse model of multiple sclerosis. Experimental autoimmune
encephalomyelitis (EAE) was induced in mice by adoptive transfer of myelin peptide specific T-cellsintracellularly |abeled with superparamagnetic iron-oxide
nanoparticles (SPIO). The phenotype, proliferative and encephalitogenic properties of magnetically labeled cells were compared to non-labeled cdlls. MRI was
performed on the spinal cord in vivo and by ex vivo MR microscopy (MRM) and hypointense lesions were visualized in labeled mouse cords. Histology confirmed
that iron-labeled T-cells present in EAE lesions were detected on MRM.

10:42 764. Characterization of Radiation Damage in Rat Spinal Cord using USPIO Enhanced CPMG MR
Imaging to Quantify T, and AR,.
Marielle Philippens', Giulio Gambarota®, Jeroen Pikkemaat®, Wenny Peeters', Albert van der Kogel®, Arend

Heerschap!
*University Medical Center, Nijmegen, Netherlands

The characterization of lateradiation lesonsin rat spinal cord wasinvestigated in vivo by contrast enhanced Carr Purcell Meiboom Gill (CPMG) MR imaging
using ultra small dextran coated particles of iron oxide (USPIO). T2 and AR2 maps of irradiated and non-irradiated gray and white matter are correlated to
histological data. T2 and AR2 values of both GM and WM lesions were increased compared to regionsin control animals and non-irradiated regions. The T2 and
AR2 valuesin WM lesions show an inverse correlation

10:54 765. Brachial Plexus Injury: Evaluation of Nerve Roots with MR Myelogr aphy using Fast I maging
Employing Steady State Acquisition (FIESTA)
Takeharu Yoshikawa!, Naoto Hayashi®, Yasuhito Tajiri*, Tomohiko Masumoto®, Harushi Mori, Akira Kunimatsu®,
Haruyasu Yamada®, Yoshitaka Masutani*, Osamu Abe®, Shigeki Aoki’, Yusuke Inoue!, Kohki Yoshikawa?, Kuni

Ohtomo!
*University of Tokyo, Tokyo, Japan

To examineclinical feasibility of MR myelography using fast imaging employing steady state acquisition (FIESTA) to assess traumatic brachial plexusinjuries
(BP!), 10 volunteersand 11 BPI patients underwent MR myelography using FIESTA. We evaluated visibility of nerve roots of the volunteers and condition of
nerve rootsin the patients. MR myel ography was compared to CT myelography if available. MR myelography using FIESTA demonstrated clearly most nerve
rootsin the volunteer studies. Most nerve roots were fairly evaluated with MR myelography in the BPI patients. MR myelography can replace some of the

myel ographic examinationsin evaluation of BPIs.

11:06 766. The Use of DCE-MRI in the Assessment of Lacrimal and Salivary Glandsin Sjogren’s Syndrome
Patients

Caleb Roberts', Alan Jackson®, Vivian Rushton®, Geoff J. M. Parker*
"University of Manchester, Manchester, Greater Manchester, UK

We explored the microvascular characteristics of Sjogrens Syndrome using Dynamic Contrast Enhanced MRI (DCE-MRI). Application of pharmacokinetic
modelling allows the extraction of information such as vascular volume and capillary wall permeability. These methods provide a new window on the physiology
of this condition and provide a potential tool for the monitoring of treatment. Our study suggests that high quality, high resolution parametric maps can be
obtained routingly and provide quantitative descriptions of the microvascular characteristics of the disease.

11:18 767. Quantification of Cerebrospinal Fluid Flow Abnormalitiesin Chiari | Patients

Mark F. Quigley", Victor M. Haughton®
*University of Wisconsin, Madison, Wisconsin, USA

We have developed analytical algorithms based upon localized measurements of CSF flow (i.e., velocity/flow inindividual voxels) to derive novel parametersto
quantify the degree of abnormality in CSF flow in Chiari | patients and normal subjects. Preliminary study indicates the flow parameters thus derived have the
potential to serve asdiagnostic indices.
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11:30 768. The Effect of Experimental Par ameter s on the Appear ance of High b Value g-Space M R | mages of
Rat Spinal Cord

Revital Nossin-Manor?, Revital Duvdevani?, Yoram Cohen®
1Td-Aviv University, Te-Aviv, |srad; 2D-Pharm Company, Rehovot, | sragl

Weinvestigated the effect of different experimental parameters on the g-space MR images of the normal rat spinal cord (SC). The experimental parameters that we
decided to study were: the diffusion time (4), the gradient duration () and the echo time (TE). The aim wasto find the set of experimental parametersthat
produce the best gray/white matter (GM/WM) contrast and to eval uate the effect of the different experimental parameters on the g-space extracted MR parameters.
These studies were used to determine the effect of the different experimental parameters on the structural information obtained from the g-space analysis.

11:42 769. Diffusion in the Extracellular Space as Proved by High b Values g-Space Diffusion M RS of
Tetramethylammonium Chloride

Inbal E. Biton®, Adi Mayk?, Yaniv Assaf®, Yoram Cohen®
1Td-Aviv University, Te-Aviv, Israd; TEVA Pharmaceutical Industries Ltd. and Sackler School of Medicine, Tel Aviv University, Tel-
Aviv, Israd; *Td Aviv Sourasky Medical Center, Td-Aviv, |srad

The size and the geometry of the extracellular space (ECS) influence the diffusion of neuroactive substance. It has been shown that the release of neurotoxic levels
of glutamate into the ECS, which takes place in ischemia, trauma, and hypoxia, affects the size and geometry of the ECS (1,2,3). In this study we have used
diffuson MRS of deuterated tetramethyl ammonium chloride (TMA-d12), which isrestricted to the ECS, to study the diffusion characteristics of the ECS before
and after application of glutamate.

11:54  770. Evolving White Matter Injury in Mouse Spinal Cord Evaluated using DT
Joong Hee Kimt, Shiow-Jiuan Lin', Gyeong-Moon Kin?, Jeffrey J. Neil!, Chung Y. Hsu!, Sheng-Kwei Song*
"Washington University, St. Louis, Missouri, USA; *Samsung Medical Center, Seoul, Republic of Korea

In the present study, we examined the temporal and spatial evolution of DTI parametersin the whole cord, dorsal and ventral white matter, and whole white
matter after SCI. Both RA and radial diffusivity demonstrate the injury more effectively than T2WI and both show more marked abnormalities on day 7 than day
1 after injury. Our result supports the previous finding that radial diffusivity reflects myelin integrity and can be used to reflect SCI.

12:06 771. Diffusion Weighted M RI Ex-Vivo Follow Up of Spinal Cord Degener ation Following Trauma

Shahar Molshanski-mor?, Uri Nevo?, Ehud Hauben', Solange Akselrod?, Michal Neeman®, Michal Schwartz*
"Weizmann Institute of Science, Rehovot, Isradl; 2Tel Aviv University, Te-Aviv, Israd

Secondary degeneration isamajor cause of neuronal lossfollowing insult in the CNS. In thiswork an ex-vivo follow-up of the temporal dynamics of degeneration
following spinal cord injury in rats, was performed by diffusion weighted MRI. We measured the apparent diffusion coefficients and the related spatial anisotropy
at afew time points following the insult. We demonstrate that the dynamics of degeneration around the site of lesion can be well documented by DW-MRI, and
that the obtained diffusion and anisotropy indices can provide a reliable comparison of the dynamics of spinal cord damage among different experimental groups.

12:18 772. Stress-Field Analysisin TMJswith Normal and Anteriorly Displaced Discs

Luigi M. Gallo', Dominik B. Goessi*, Sandro Palla*
YUniversity of Zurich, Zurich, Switzerland

In order to investigate the mechanical etiology of TMJ degenerative diseases, it isimportant to know how the articular disc is stressed. Dynamic variations of the
intraarticular space indicate how stressfields act on the TMJ disc. They can be determined in vivo by coupling the reconstructed TMJ anatomy obtained from MR
scans with the corresponding kinematic data. Aim of this study wasto investigate stress-field paths and aspect variationsin asymptomatic TMJsand in joints with
anterioy disc displacement during functional jaw movements.

I mage Processing: New Techniques

Room 716 A/B 10:30- 12:30 Chairs: Derek L.G. Hill and Armando Manduca

10:30 773. Constrained Non-linear Elasticity Reconstruction Technique for Breast MRI Elastogr aphy

Abbas Samani?, Ingolf Sack!, Donald Plewest
*University of Toronto, Sunnybrook and Women's College Health Sciences Centre, Toronto, Ontario, Canada

To increase the displacement SNR in breast MR elastography, tissues are compressed significantly. Asaresult, breast tissues undergo large deformations. This
leads to significant geometric and material nonlinearities. In this study, methods for treating these nonlinearities are presented and their impact on easticity
reconstruction isinvestigated. For elagticity reconstruction, a constrained elastography method is used where tissues are treated as hyperelastic materials. The
tissue hyperelastic parameters are cal culated using inversion techniques with a nonlinear finite element (FE) mode for forward modeling. Simulationsindicate the
feasbility of reconstructing the tissue hyperel astic parameters using displacement data with moderate SNR.
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10:42 774. Quantification of MR Breast Tissue Changes using Texture Analysis

Catherine S Klifa!, Savannah C. Partridge', Ying Lu*, Nola M. Hylton®
YUniversity of California, San Francisco, California, USA

In this study we quantified breast tissue compositional changes from Magnetic Resonance Imaging (MRI) data using texture analysis. MRI allows a complete
visualization of breast tissue patterns. We studied various compositions of healthy breast tissue patterns from 8 normal volunteers who were scanned each week
during their menstrual cycle, and quantified variations of breast textural patterns from week to week. We also performed a visual assessment of breast density on
these MR data. The ultimate goal of this study isto understand the relationship between breast tissue compositional changes (for example due to treatment) and
breast cancer risk.

10:54 775. 3D Spline-Based Registration and I nter polation Algorithm for MR Volume M easur ement

Theresa Meganne Mawn®, Andrew J. Wheaton®, Luke Bloy!, Arijitt Borthakur®, Ravinder Reddy®, John S Leigh'
1Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

A combination of cubic spline interpolation and rigid body registration was applied to MR images data to demonstrate the feasibility of reconstructing a 3D
volume from sets of 2D dlices to minimizing volume measurement error per unit imaging time. The algorithm was applied to the volume measurement of anin
vivo MR data set of articular cartilage. The 3D interpolation algorithm produced approximately five-fold less error than an analogous 2D interpolation scheme.

11:06  776. 3D Visualization of Cartilage Thicknessin Knee Joint Using Bezier Spline Segmentation
Eugene Ozhinsky', Sharmila Majumdar®
YUniversity of California at San Francisco, San Francisco, California, USA

Spline-based segmentation has been implemented to improve the performance of knee joint cartilage segmentation for patients with ostecarthritis. The thickness
map of segmented cartilage has been calculated and visualized in 3D with polygonal mode! of thejoint.

11:18 777. Tensor Scale: A New Method for Quantifying Structural Anisotropy in Trabecular Bone | mages

Punam K. Saha, Felix W, Wehrli*
1Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

Trabecular bone (TB) isa network of interconnected struts and plates. During remodeling the bone responds to the forces to which it is subjected and the
trabecul ae thus follow major stress lines (Wolff'slaw). Trabecular anisotropy can be expressed in terms of the fabric tensor. Next to volume fraction, structural
orientation (fabric) isthe largest contributor to bone strength. Here, we present a new method, based on the recently conceived notion of tensor scale, to quantify
regional TB orientation and anisotropy in high-resolution in vivo images of TB bone.

11:30 778. Dense Motion Estimation in Tagged M RI Sequence

Ying Sun?, Yi-jen Lin Wu', Kazuya Sato', Chien Ho', Jose M. F. Moura®
Carnegie Mellon Univeristy, Pittsburgh, Pennsylvania, USA

We develop an affine model based method to estimate the motion of the myocardium pixels and to produce dense displacement fields for a cardiac tagged MR
sequence. We also propose an energy minimization algorithm to automatically detect the tag lines. Our method incorporates the spatial correlation between
adjacent tag lines and prevents two tag lines from occupying the same physical position. Experiments show that the detection algorithm isrobust to noise and bad
contrast. Our testsin arat heart transplantation study show that we successfully extract the tag lines and reconstruct the motion of the heart.

11:42 779. 3D Segmentation of M ouse Organs from MR Images using Defor mable Simplex M esh M odels

Ghassan Hamarneh', Herve Ddlingette?, Mark Henkelman®
"Hospital for Sick Children, Toronto, Ontario, Canada; 2INRIA, Rocquencourt, France

We are using magnetic resonance imaging to screen mice for morphological phenotypes. To detect organ anomaliesin images of randomly mutagenized mice, we
need to quantify typical organ shape variationsin anormal population, which in turn necessitates the identification of organ boundaries. Towardsthis goal, we
demonstrate the use of deformable simplex-mesh models for segmenting mouse brains and kidneys from MR images. Algorithmic details and 3D segmentation
results are presented.

11:54 780. Noise Normalization by Variable Filtering in Parallel Imaging and Conventional | maging with
I nhomogeneous Cails

Jeffrey Tsao, Peter Boesiger?, Klaas P. Pruessmann’
'ETH and University of Zurich, Zurich, Switzerland

For images acquired with inhomogeneous cails (e.g. phased-array coils), it is often desirable to minimize coil-dependent intensity variations by reconstruction.
However, thisleadsto a patially varying noise level, which is particularly pronounced in parallel imaging due to additional inhomogeneous noise amplification.
In thiswork, we propose an efficient variable filtering scheme that adjusts the amount of filtering adaptively on a voxe-by-voxel basis. The proposed method
benefits from data with a large number of spatial and non-spatial dimensions, since thefiltering can be spread among the dimensions, thus keeping the resolution
degradation along each dimension to a minimum.
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12:06 781. Post-processing Background Suppression in Time-resolved M RA Without Mask Acquisitions or
Operator I ntervention

Arjun Arunachalamt, Walter F. Block
1Univers'ty of Wisconsin-Madison, Madison, Wisconsin, USA

3D contrast-enhanced MR angiography (3D CE-MRA) image volumes are interpreted by generating M| Ps of multiplanar reformats that exclude static tissue.
Whiletime-resolved 3D CE-MRA provides useful information on general and delayed flow patterns, the time course of each pixel can be used to identify
unwanted static tissue also. We present an algorithm for suppressing the low spatial frequency component of static tissue in time-resolved image volumes that
requires no operator intervention such as drawn regions of interest (ROI). The resultant image volumes have higher contrast relative to the background and are
easier to interpret.

12:18 782. A Robust and Efficient M ethod to Unwrap MR Phase | mages

Lei Ying', Jim Xiuquan Ji*, David C. Munson, Jr.}, Zhi-Pei P. Liang', Ralf Koetter', Brendan J. Frey
YUniversity of lllincis at Urbana - Champaign, Urbana, Illinois, USA; University of Toronto, Toronto, Ontario, Canada

Phase unwrapping finds many important applicationsin MRI, ranging from field mapping to flow imaging. In this paper, we propose a novel approach to 2-D
phase unwrapping, which models the true phase as a Gaussian Markov random field. The phase is unwrapped using the maximum a posteriori (MAP) rule. The
underlying optimization problem uses a form of two-dimensional dynamic programming, which is efficient and robust to noise. The proposed algorithm has been
tested using various MRI data (spin echo and gradient echo), yielding excellent phase maps.

M usculoskeletal M R: Functional I maging and Spectr oscopy

Room 713 A/B 10:30 - 12:30 Chairs. Graeme M. Bydder and Chris Boesch

10:30 783. Characterization of Elite Endurance and Sprint Runners Using M ultiparametric Functional NMR
Imaging and Spectr oscopy
Sandrine Duteil?, Jean-Sébastien Raynaud®, Cyprien Bourhillon?, Claire Wary*, Anne Leroy-Willig!, Jean-Claude

Jouanin?, Yannick Guezennec?, Pierre G. Carlier®
Y ngtitute of Myology, Paris, France; 2IMASSA CERMA, Bretigny sur Orge, France

Endurance or sprint training implies specific adaptations of the skeletal muscle, in particular of capillary and mitochondrial densities[1], which in turn might
affect perfusion, oxygenation and energy metabolism patterns. Two groups of 7 runners highly trained in endurance (marathon — group E) or sprint (100 and 200
m—group S), with identical VO2max, were compared at the recovery phase of an ischemic exercise performed until exhaustion. The objective wasto identify
metabolic or physiological differences between E and S athletes, which might be related to training and condition performance

10:42 784. Effectsof Short-Duration Skeletal M uscle Exer cise on Glycogen Synthesisin Obesity during
Hyperinsulinemia. A Study using *3C-M agnetic Resonance Spectr oscopy

Jacco H. de Haan®, Alexandra Mulder®, Paul Smits', Cees J. Tack®, Arend Heerschap®
YUMC Nijmegen, Nijmegen, Gelderland, Netherlands

During hyperinsulinemia, exercise strongly stimulates glycogen synthesisin skeletal muscle of healthy subjects. However, little is known about the additional
effect of exercisein obesity upon insulin stimulated glucose uptake. Ten obese subjects underwent a euglycemic hyperinsulinemic clamp for 150 min, with
simultaneous measurement of glycogen in skeletal muscle. A short exercise increased the rate of glycogen synthesis rate ~165% compared to ~317% in healthy
subjects. Blood flow had no relation with these increases. The glycogen synthesisrate after exercise under hyperinsulinemic condition is reduced in obesity,
independent of age. These resultsindicate that in humans, insulin and exercise mediated glucose uptake are interrel ated.

10:54 785. A Comparison of Muscle Glycogen M etabolism in Type 2 Diabetic and M atched Nor mal Subjects

D. K. Dedlchand®, J. Halliday®, J. EM. Shaar’, P. Carey?, R. Taylor?, P. G. Morris*
*University of Nottingham, Nottingham, Nottinghamshire, UK; 2University of Newcastle-upon-Tyne, Newcastle, UK

To understand the basic pathophysiologic regulation of muscle glycogen metabolism in type 2 diabetes, the diurnal changesin calf muscle glycogen concentration
were measured using carbon-13 magnetic resonance spectroscopy before and after two mixed meals of smilar composition. Results showed that fasting muscle
glycogen levels were lower in diabetic subjects compared to age-matched controls (57.1+3.6 vs. 68.9+4.1 mmol/l,p<0.05), that the postprandial increasein
response to the first meal wasless (65.9+5.2 vs. 97.1+7.0 mmol/l at 240 min,p<0.005). The induced response to the second meal observed in controlswas even
more attenuated in the type 2 diabetes.
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11:06 786. Muscle-specific Differencesin the Usage of | ntra-myocellular Lipids (IMCL) During Long-term
Exer cise Detected by *H MR Spectr oscopic Imaging: A Feasibility Study.

Peter Vermathen®, Roland Kreist, Michael Ith', Monica Zehnder®, Chris Boesch®
"University & Inselspital Berne, Berne, Switzerland

Concentrations of intramyocellular lipids (IMCL) in different muscles of the lower leg were measured pre- and post-exercise using "H MR spectroscopic imaging
(MRSI). On average an IMCL reduction of 30% after exercise was detected in all muscles. In 67% (38/57) pair-wise comparisons of muscles before and after
exercise/replenishment reveal ed significant reductions. IMCL reduction in m.tibialis anterior measured by MRS was similar to that obtained by single voxel
spectroscopy (SVS) measured in the same session. The results demonstrate the feasibility of MRSI measurements to detect possible differencesin IMCL usage
between muscles.

11:18 787. Biphasic Parameters of M uscle M etabolism Detected with 3P-M RS are Correlated with Changesin
Plasma L actate during Progr essive Exer cise

Graydon H. Raymer®, Greg D. Marsh?®, John M. Kowalchuk®, Terry Thompson?
The University of Western Ontario, London, Ontario, Canada; L awson Health Research Institute, London, Ontario, Canada

Subjects (N=6) performed two ramped, isotonic wrist flexion protocolsto fatigue (~0.11 W/min). On thefirst trial, 31P-MRS data were collected continuoudy
throughout exercise to measure intracellular pH and log[Pi/PCr]. In the second trial, blood sampled from a deep forearm vein was analyzed for plasma lactate
concentrations[La-]pl. Exercise caused a biphasic changein all these parameters, with a threshold evident at ~55% peak power output (1.17 + 0.26, 1.21 + 0.30,
and 1.17 £ 0.19 W for pH, log[Pi/PCr] and [La-]pl). These measureswere all highly correlated (r = 0.97, 0.98, 0.96, P < 0.05).

11:30 788. *C MRSto Monitor Creatine Uptake and Clearance and for the Direct Detection of the
Phosphocr eatine to Creatine Ratio in Human Skeletal Muscle.
Marinette van der Graaf®, Dennis Klomp*, Mark Rijpkema’, Monique Vlak®, Jack van Asten, George Padberg®,

Arend Heerschap*
*University Medical Center Nijmegen, Nijmegen, Netherlands

Oral cregtineintake is common practice in sports and medicine, but difficult to evaluate in vivo. To monitor the dynamic uptake and clearance of creatinein
human skeletal muscle we introduce a new approach using 13C MRS and a 5 day supplementation regime with 13C-4 labelled creatine. The 13C creatine signals
in the gastrocnemius muscle increased by afactor of 2, to a stable level in this period, while total creatine (as assessed by 31P MRS) increased about 5%. The
ratio Cr/TCr was 0.28. Only after more than 3 months the 13C signals had returned to control levels.

11:42 789.  Structure-Function Correlation of the Human Soleus M uscle

Shantanu Sinhat, Taija Finni, John A. Hodgson®, Reggie V. Edgerton®
1Univers'ty of California, Los Angeles, California, USA

Given the structural complexity of different muscle compartments, it is difficult to explain the functional aspects of the unit asawholein terms of a smple model
comprised of parallel muscle fiber in series with connective tissue. Using high resolution MRI and 3D volume rendering to elucidate the anatomy, and velocity
encoded, PC imaging, gated to isometric contractions, to map the kinematics, we correlate structure with the functional heterogeneity of the human multipennate
soleus musclein vivo and address the question, how are short muscle fibers organized in large musclesin order to function as one unit.

11:54  790. Fully Automated Field-Of-View Tracking of the Moving Knee using an Active Marker and Radial
Fluor oscopic MR Sequences
Carsten Liess', Tobias Schaeffter?, Christoph Leussler?, Joachim Brossmann®, Martin Heller®, Claus-Christian

Glueer!
'CAU Kid, Kid, Germany; *Philips Research L aboratories - Hamburg, Hamburg, Germany

Anterior knee pain isa common symptom frequently encountered in young active patients with patellofemoral malalignment, which may cause chondromal acia of
the patella. Although MRI is superior to conventional axial radiography for the detection of this condition, it is generally accepted that the diagnosis should be
based on dynamic MRI scans. Here we present aradial fluoroscopic MR method with an integrated tracking sequence for the detection of an active marker; the
method allows fully automated field-of-view (FOV) tracking of the moving knee.

12:06 791. Human Imaging of Phosphorusin Cortical and Trabecular Bone Using Ultrashort TE Pulse
uences

Matthew D. Robson', Peter D. Gatehouse?, Taigang He®, David N. Firmin?, Sefan Neubauer®, Graeme M. Bydder®
*Oxford University Centrefor Clinical Magnetic Resonance Research, Oxford, UK ; 2Imperial College of Science, Technology & Medicine,
London, UK; 3Imperia College, Hammersmith Hospital Campus, London, UK

In thiswork we present the first images of the 31P content of human bone obtained in-vivo. Phosphorusin bone has a very short T2 (here measured at 176(1s),
consequently it has been necessary to image with an ultra-short TE (80us). The radio frequency excitation is performed using a half pulse and k-space sampling is
radial. Images have been acquired of human bone with a true in-plane resolution of 2.9mmx2.9mm yielding a high SNR for cortical bone. Thereis significant
clinical interest in bone metabolism and access to phosphorusimaging may provide a new method for demonstrating bone disease.

174



Wednesday AM

12:18 792.  Combined Proton and 3P I maging of Solid Components of Bone

Yaotang Wu*, Jerome L. Ackerman?, David A. Chesler?, Lila Grahamt, Yan Wang®, Melvin J. Glimcher®
IChildren's Hospital, Boston, Massachusetts, USA; “Massachusetts General Hospital, Boston, Massachuseits, USA

One of the most important characteristics differentiating osteoporosis (subnormal volumetric bone mass) from osteomal acia (reduced bone minerl mass per unit
bone substance volume) is degree of mineralization. Such information is currently available only by biopsy of bone. In addition to itsinvasive nature, biopsy isa
very sparse spatial sampling of the bone, and may yield results which are unrepresentative of the skeleton asawhole. This study demonstrates acquisition of
paired identically scaled 1H and 31P solid state MR images (yielding mineral and matrix density respectively) that may be used to compute degree of
mineralization.

Neurological MR

Room 715 A/B 10:30 - 12:30 Chairs. Roger J. Ordidge and Tarek Y ousry

10:30 793. Improved M R-Intracranial Pressure (MR-ICP) M easur ement using a new Data Acquisition

Technigue
Hasan Abbas Dhoondia®, Noam Alperin®
1Univers'ty of lllincisat Chicago, Chicago, Illinois, USA

Intracranial pressure (ICP) can be measured non-invasively from velocity encoded cine phase contrast (PC) MRI of the CSF and blood flow [1]. The MR PC
technique uses a single velocity encoding (VENC) value hence two separate scans are employed to measure the dow CSF and the fast blood flow. When a change
in heart rate occurs between the two scans, the time correspondence between the blood and the CSF flowsislost leading to measurement errors. A new MRI data
acquisition scheme for simultaneous measurement of dow and fast vel ocities has been devel oped to improve the robustness of the | CP measurements.

10:42 794. High Resolution Imaging of the Human Brain at 4.7 Tesla using Fast Spin Echoes
Roger John Ordidge', Enrico De Vita!, Sephen Roberts®, Harold Parkes', Robert Turner®, Paul Kinchesh?, Karin

Shmuei®, David Thomas!
*University College London, London, England, UK ; 2Pulseteq Ltd, Guildford, Surrey, UK

MRI systems utilizing high field magnets (3 T and above) have been commonplace for a decadel. However, conventional wisdom has suggested that the
production of high-resolution images of the entire brain with even contrast behaviour may be confounded by the dielectric resonance effect2. In this abstract we
present images obtained using the Fast Spin Echo (FSE) method (3) at 4.7 T that display excellent contrast and resolution.

10:54 795. Application of High-Resolution Susceptibility-Weighted BOL D Angiography at 1.5 T: Clinical

Experience
Jirgen R. Reichenbach?, Clemens Fitzek!, Hans Joachim Mentzel®, Werner A. Kaiser!
YFriedrich-Schiller University, Jena, Germany

We report the application of high-resolution, susceptibility-weighted BOLD angiography in patients with different brain lesions, such as venous malformations or
cavernoma, and patients with primary brain tumors or brain metastases. The technique basically uses the susceptibility difference between veins and parenchyma
toimage small veins, but it is also sensitive to susceptibility differences arising from the presence of small clots or microhemorrhages. Detailed vascular and local
susceptibility-related information is obtained in clinical applications, which is often not as clearly evident or even not at all visible on more conventional MR
images. Thetechniqueis promising and holds clinical significance.

11:06 796. Cranial Nerve Conspicuity in 3D High-Resolution | maging of the Internal Auditory Canal at 3T

Heidi A. Ward®, Matthew A. Bernstein?, Armen Kocharian?, Robert J. Witte?, John |. Lane?, Jason A. Polzint
'GE Medical Systems, ASL-Central, Waukesha, Wisconsin, USA; 2Mayo Clinic, Rochester, Minnesota, USA

High-resolution MR imaging of theinternal auditory canal (IAC) provides beneficial information for the clinical management of sensorineural hearing loss
patients. The contrast to noise (CNR) ratios and ability to resolve cranial nerves from CSF within the | AC were compared for three different sub-five minute,
high-resolution 3D protocols at 3T acquired with a hybrid phased-array coil. 3D Phase-Cycled FIESTA with a 6cm FOV provides approximately the same CNR
asal2cm FOV 3D Fast Spin Echo sequence, while also providing improved nerve definition. However, sensitivity to motion may limit itsclinical utility to
compliant patients.

175



Wednesday AM

11:18  797. On-Line Automatic Slice Positioning and Between-Scan Correction for Brain MR Protocols
Andre van der Kouwe', Sehastien Gicquel?, Gen-Nan Chen?, Franz Schmitt®, Martin Harder®, David Salat?, A.
Gregory Sorensen, Bruce Fischl®, Anders Dale
'MGH/MIT/HMS, Charlestown, Massachusetts, USA; 2CorTechs L aboratories Inc., Charlestown, Massachusetts, USA; *Siemens Medical
Solutions, MGH NMR Center, Charlestown, Massachusetts, USA; *Siemens Medical Solutions, Erlangen, Germany

In clinical brainimaging protocols, the MR technician collects a quick localizer, and manually positions the subsequent scans using the localizer as guide. We
present a system for real-time on-line automatic positioning of dicesusing a statitical atlas, and for correcting the positioning between scans for subsequent
patient movement. Accurate alignment ensures that |eft/right asymmetries reflect true anatomy, that all patients scansare aligned in a cons stent manner, and that
patientsreturning for follow-up scans are positioned in precisely the same way o that images may be compared side-by-side to accurately monitor the progression
of illness.

11:30 798. Characterization of Healthy Human Brain Parenchyma Using Single-Quantum °Na MRl

Daniel C. Medina®, Xin Li*, Charles S. Springer, Jr.:, William D. Rooney?
'Brookhaven National Laboratory, Upton, New Y ork, USA

Theinvestigation of edema accompanying inflammatory processes, as well as homeostasis and cellular bioenergetics, is crucial in understanding brain pathology
and physiology, respectively. The purpose of thisreport isto reasonably account for the “NMR-invisible’ Naaswell asto estimate intra- (p;) and extra-cdllular
(po) volume fractions, which are important for the study of many brain pathologies.

11:42 799. MR Elastography for Studying the Biomechanics of Traumatic Brain Injury

Paul J. McCracken!, Armando Manduca!, Richard L. Ehman®
"Mayo Clinic and Foundation, Rochester, Minnesota, USA

The mechanisms by which head trauma causes hemorrhage, cerebral contusions and diffuse axonal injury istheorized as resulting from angular acceleration and
its resulting shear mation. To better understand the underlying biomechanics of brain trauma, we have imaged a small amplitude transient shear displacements as
it traversed the brain of avolunteer. This allows non-invasive tracking of the maximum displacement, and the ability to visualize the pattern of the motion and
possible coup/contrecoup interactions. Thismay also be useful as a verification tool for injury mechanism models.

11:54 800. Asymmetric Spin Echo Acquisition Facilitates T, Window Based Brain Segmentation and Volume
M easur ement for Alzheimer’s Disease

Zhu Li*, Richard P. Mallozzi*, Abdalmajeid M. Alyassin', Danidl J. Blezek!, Tom W. Dixon®
'GE CRD, Niskayuna, New Y ork, USA

A fast, accurate, unsupervised segmentation technique using a T2 window method has been devel oped for brain segmentation and volume measurement to track
therate of atrophy in Alzheimer’ s disease. The technique is based on multi-spectrum analysis and hence susceptible to cluster overlapping, resulting in
misclassifications that affect brain volume measurements. An asymmetric spin echo acquisition clusterstissues according to T2 and T2*. Brain tissue (gray and
white matter) and facial tissue (fat and muscle) are better separated with the asymmetric echo acquisition than with the standard dual spin echo acquisition.

12:06 801. Medial Temporal Lobe and L anguage |mpairment in the Elderly

Huali Wang®, Min Ying Su*, Jr. Yuan Chiou*, Orhan Nalcioglu*
1Univers'ty of California-Irvine, Irvine, California, USA

Twenty-six elderly subjects, who had completed a neuropsychological battery test and MRI scanning, were identified for the retrospective analysis. Mouse-
oriented method was used to manually trace the boundaries of medial temporal lobe (MTL) structures. There was a positive relationship between the normalized
volume of hippocampus and performances on verbal fluency tasks, MM SE, and recent verbal memory. It wasindicated that hippocampus was engaged in the
verbal fluency and memory, which impliesthe possible role of MTL in language processing.

12:18 802. Serial MRI Studiesof Mild Head Injury Indicate Significantly Increased Cerebral Atrophy within
the First 6 Months
Barrie Condon', David Brennan', Donald M. Hadley*, Barbara McKeen?, J. Lindsay Wil son?, Graham Teasdale',
Gordon Murray®, James Nicoll*
Y nstitute of Neurological Sciences, Glasgow, Lanarkshire, UK; 2University of Stirling, Stirling, Stirlingshire, UK; *University of
Edinburgh, Edinburgh, Lothian, UK; *University of Southampton, Southampton, Hampshire, UK

Recent studies show that disability is common after even apparently mild head injuries but the cause of thisis unknown. Measurements of changein brain volume
between one and six months after injury were made in 40 patientsreferred to a Neurosurgical Department. In 30 patients whose injury wasinitially judged to be
mild, the mean decrease in brain volume was by 16.3ml which was significantly greater than the decrease in volume that could be attributed to normal ageing over
thisperiod (0.6ml, p<0.001) and similar in extent to the changein volume in more serioudy brain injured participants.
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MR Microscopy

Room 717 A/B 10:30- 12:30 Chairs: Axel Haase and Suzanne L. Wehrli

10:30  803. NMR Diffraction Revisited with a Modified CRAZED Double Quantum I maging Sequence
Chih-Liang Chin', Xiaoping Tang?, Louis-S. Bouchard?, Warren S. Warren?, Felix W, Wehrli*
*University of Pennsylvania Medical Center, Philadel phia, Pennsylvania, USA; ?Princeton University, Princeton, New Jersey, USA

Distant dipolar fields allow observation of intermolecular multiple quantum coherences. Recently, this phenomenon has been exploited to obtain structural
information since these signals result from pairs of spins separated by the correlation distance (Dc). Here we show experimentally in amodel system consisting of
a7x6 array of water-filled capillariesthat capillary diameter and spacing can be retrieved by a CRAZED-type double quantum sequence. Using phase cycling,
signal attributed to different coherence transfer pathways (M=0, 2, +1) at various Dc could beisolated. For M=0, +1, diffraction peaks occurring at Dc=(2-M)
x\/2 could be observed, with A being the inter-capillary spacing.

10:42 804. Stem Cell Implantation into Ischemic Heart: A High-Resolution M agnetic Resonance | nvestigation
Ekkehard Kuestermann?, Wilhelm Roell?, Sefan Wecker®, Dirk Wiedermann?, Christian Buehrle!, Armin WelZ,

Juergen Hescheler®, Bernd Fleischmann®, Mathias Hoehn'
"Max-Planck-Ingtitute for Neurological Research, Koeln, Germany; 2University of Bonn, Bonn, Germany; *University of Cologne, Koeln,
Germany

Embryonic ventricular cardiomyocytes were |abeled with USPIOs by lipofection prior to implantation into mouse heartsimmediately after cryolesioning of the left
ventricle. Two weeks |ater, animals were perfused and high-resolution MR images of the heart in-situ were acquired. By comparing T2* and proton-density
weighted MR images it was possible to detect the successful engraftment of implanted cellsinto lesioned tissue. Interpretation of MR images was validated by iron
staining of heart tissue specimen.

10:54 805. Single Cell Detection with FIESTA: Effect of Iron L oading and Distribution

Chris Heyn", Chris V. Bowen®, Brian K. Rutt®, Paula J. Gareau®
Robarts Research Ingtitute, London, Ontario, Canada

Detection of single SPIO-labeled cellsis possible using the SSFP sequence FIESTA (Fast Imaging Employing Steady State Acquisition). Littleisknown,
however, about the effects of Fe mass and distribution on contrast. Utilizing a methodology for MR imaging and optical verification of single or multiple cells, we
investigated the effect of Fe mass and distribution on susceptibility-induced contrast with FIESTA. We determined the lower limit of Fe detection to be between
24.5fmol and 54fmol for a 100x100x200m voxel. CNR increases approximately linearly with increasing Fe/voxel, however, Fe mass/cell appearsto also be
important in determining contrast with FIESTA.

11:06 806. Imaging of M agnetic Susceptibility of Iron Loaded Single Cellsusing 3D Spiral M agnetic Resonance

Micr oscopy
Atsushi M. Takahashi®, Andrew Coristine!, Chris Heyn', Brian K. Rutt!
Robarts Research Ingtitute, London, Ontario, Canada

Ultra high-resolution MR images of macrophages loaded with ten picograms of iron per cell, suspended in gelatin were acquired using a 3D "stack of spirals’
sequence. A high performance gradient insert set and a small solenoidal RF coil wereingtalled inaclinical 1.5 Teda scanner and to achieve 39um x 39um x
200um resolution. Frequency maps, calculated from phase difference images, were used to visualize the susceptibility perturbations surrounding the iron-loaded
cdls.

11:18 807. Magnetic Resonance Microscopy of the Human Cardiac Conduction System at 17.6 Tesa

Cornélius Faber®, Wolf Schweitzer?, Walter Bar?, Axel Haase"
"University of Wiirzburg, Wiirzburg, Germany; 2Institute for Legal Medicine, Ziirich, Switzerland

Magnetic resonance microscopy at 17.6 Teda was performed on formalin fixed ti ssue samples from the human heart comprising the cardiac conduction system.
Three dimensional datasets with isotropic resolutions of 70 um were recorded in six hours scan time. Comparison of theimages with histological serial sections
showed that diagnostic findings can also be deduced from the MR data in a much shorter time. A three dimensional reconstruction of the cardiac conduction
system is presented.

11:30  808. The Relaxation Effects of Gadolinium Concentration at 1.5T and 7.0 T in Fixed Mice
Brian J. Nieman®, X. J. Chen®, Yu-Qing Zhou?, Lori M. Davidson', John G. Sed', R. M. Henkelman*
*University of Toronto, Toronto, Ontario, Canada

With the advent of higher field strengths-3 and 7 T for humansand 7 to 11 T for animals-we need to investigate the efficiency of gadolinium to ensure effective
administration for variousimaging protocoals. It isthe purpose of this abstract to determine and compare the effects produced by a large range of gadolinium
concentrationson T1 and T2 relaxation at both 1.5 T and 7.0 T in phantoms and fixed whole mice. We find a gadolinium concentration enabling fast T2-weighted
3D imagesat 7.0 T. We believe these resultswill also have relevance to in vivo mice studies.
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11:42 809. High-Resolution 3D Diffusion Tensor M easur ements of Japanese Quail Embryos

Meanie Martin', Seth W, Ruffins', Rusty Lansford", J. Michael Tyszka', Russell E. Jacobs®
!Caltech, Pasadena, California, USA

Diffusion tensor measurements made from high-resolution (100-250 pm isotropic) 3D ultra-fast low-angle rapid acquisition and relaxation enhancement
(UFLARE) images are compared and contrasted to T2-weighted UFL ARE images of in vivo and ex vivo Japanese quail embryos. The diffusion images exhibit
more contrast between the central nervous system (CNS) and the rest of the body. Structures within the CNS, eyes, and many organs are more easily recognized
with DTI than with T2 imaging because of their anisotropy. Such images can be used in a 3D interactive atlas of quail development to follow the normal and
irregular development of the quail embryo.

11:54 810. Effect of Acute ATP Depletion on the Intracellular Water ADC of Xenopus Oocyte

Lin Zhao, Jonathan V. Sehy*, Jungian Xu', Joseph J.H. Ackerman', Jeffrey J. Neil*
"Washington University in St. Louis, Saint Louis, Missouri, USA

It has been suggested that the rapid decrease of the apparent diffusion coefficient (ADC) of brain water in the face of injury is associated with ATP depletion. The
purpose of this study wasto evaluate the effect of rapid ATP depletion on theintracellular water ADC of Xenopus oocyte. *'P spectra and diffusion-weighted
images were collected to quantify intracellular ATP levels and water ADC. We show that, despite the acute depletion of ATP, there was no associated changein
intracellular water ADC.

12:06 811. MicroMR Imaging of Live Normal Lamprey Cord using M agnetization Transfer Contrast
Andra Mirdla Popescu®, Hidemasa Uematsu®, Guixin Zhang®, Alexander W. Wright, Suzanne L. Wehrli?, Masaya

Takahashi®, Felix W. Wehrli*, Michadl Sdzer?, David B. Hackney!
"University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, USA;
®Beth Isradl Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts, USA

Magnetization transfer (MT) has the potential to provide information on tissue composition. This study aimsto characterizethe MT effectsin live lamprey spinal
cord by NMR microscopy at 12 microm resolution. The observed MT ratios (highest in regions with high density of small-diameter axons and lowest in regions
with sparse population of giant axons) correlate with our hypothesis that cell membrane constituents may be responsible for thevariationin MT.

12:18 812. Pilot Study of Dermal and Subcutaneous Fat Structuresby MRI in Individuals that Differ in

Gender, BM1, and Cellulite Grading.
Fakhereh Mirrashed®, Jonathan C. Sharp?, Vicky Krause', Jeffrey M. Morgan?, Boguslaw Tomanek*
*National Research Council Canada, Winnipeg, Manitoba, Canada; >The Procter & Gamble Company, Cincinnati, Ohio, USA

A pilot study was performed to evaluate MR micro-imaging asatool for the investigation of cellulite. We show in-vivo micro-MRI is able to detect the effects of
cellulite and demonstrate gender differences. We found tissue parameters correlated with cellulite and how MRI can differentiate skin tissues of differing cellulite
grades. The diffuse pattern of extrusion of underlying adipose tissue into dermiswas clearly imaged and quantified. This parameter and the percentile of adipose
versus connective tissue in a given volume of hypodermis were correlated with cellulite grade.
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POSTER SESSIONS
Hall D Saturday 14:00 — 16:00, Sunday — Tuesday 13:30 — 15:30

Young I nvestigator Awards Finalists

Hall D

Poster 34 will also be presented in the oral session Cancer: MR Imaging of Model Systems on Saturday, 12 July, at 11:00
in Room 714A/B.

Su 34. Y oung Investigator Awards Finalist: M agnetic Resonance | mage Guided Proteomics of Human
Glioblastoma multifor me

Susan Hobbs', Gongyi Shi, Ronald Homer?, Griff Harsh!, Scott Atlas', Mark Bednarski*
Stanford University, Stanford, California, USA

The purpose of the study was to investigate the correl ation between gadolinium contrast enhancement patterns on T1-wei ghted magnetic resonance (MR) images
and spatial changesin protein expression profilesin human glioblastoma multiforme (GBM). We show that there are protein profile differences that correlate to
imaging parameters, in this case contrast enhancement. I maging can then be used as a non-invasive technique to evaluate the heterogeneity of solid tumors prior
to microarray analysis for identification of tumor markers.

Poster 149 will also be presented in the oral session Flow Quantitation on Saturday, 12 July, at 16:30 in Room 714A/B.

Su 149.  Young Investigator Awards Finalist: Correction of the Inflow Effect on Fast GRE MR Sequence for
Per fusion | maging
Marko Ivancevic!, Ivan Zimine', Xavier Montet?, Jean-Nod Hyacinthe!, Francois Lazeyras', David Foxall?, Jean-

Paul Vallée'
'Geneva University Hospital, Geneva, Switzerland; 2Philips Medical Systems, Cleveland, Ohio, USA

The purpose of this study was to assess the inflow effect on signal intensity for fast GRE sequencesin MR first pass tissue perfusion quantification with contrast
media. An in-vitro experiment with a flow apparatus was performed to determine signal intensity vs. Gd-DTPA concentration for various velocities. Therefrom a
flow-sensitive calibration method was developed, and validated on bolus injections both in-vitro and in patients. We show that calibration methods based on static
phantoms are not appropriate for accurate signal calibration in flow-affected images. Our flow-corrected calibration method improves the accuracy and robustness
of the arterial input function determination.

Poster 221 will also be presented in the oral session New Contrast Agents on Sunday, 13 July, at 10:30 in Room 701B.

M 221.  Young Investigator Awards Finalist: M odulation of the Phar macokinetics of M acr omolecular
Contrast Material by Avidin Chase: M agnetic Resonance | maging, Fluor escence Micr oscopy and
Histological Tracking of Triple L abeled Albumin

Hagit Dafni’, Assaf Gilead', Nava Nevo!, Raya Eilamt, Michal Neeman®
The Weizmann Institute of Science, Rehovot, Isradl

Thegoal of thiswork wasto develop a method for experimentally controlling the clearance of macromolecular contrast materials. | ntravenous administration of
avidin resulted in elimination of albumin labeled with bictin, fluorescein and GADTPA (but not of non-biotinylated fluorescent albumin) from the circulation, as
observed by MRI and confirmed by fluorescence microscopy and histology. Contrast material that extravasated from leaky blood vesselsin a VEGF over-
expressing tumor, was not cleared by avidin and showed continued interstitial convection. Thus, avidin chase can provide an effective tool for experimental
control over therate of clearance of intravascular biotinylated contrast materials.

Poster 292 will also be presented in the oral session Artifact Reduction in Rapid Imaging on Sunday, 13 July, at 16:00 in
Room 718A.
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M 292. Young Investigator Awards Finalist: Dixon Techniquesin Spiral Trajectories with Off-Resonance
Correction: A New Approach for Fat Signal Suppression without Spatial - Spectral RF Pulses

Hisamoto Moriguchi®, Jonathan S Lewin®, Jeffrey L. Duerk*
"University Hospitals of Cleveland / Case Western Reserve University, Cleveland, Ohio, USA

One of the main disadvantages of spiral imaging is blurring artifacts due to off-resonance effects. Spatial-gpectral (SPSP) pulses are commonly used to suppress fat
signalsto avoid their blurring artifacts. However, SPSP pulses are usually long relative to spiral readouts and thus increase acquisition time. Furthermore, these
pulses may produce non-uniform fat signal suppression or unwanted water signal suppression in the presence of BO inhomogeneity. Dixon techniques have been
developed as methods of unequivocal water-fat signal decomposition in rectilinear sampling schemes. In this study, Dixon techniques are extended to spiral data
acquisition for unambiguous water-fat decomposition with off-resonance blurring correction.

Poster 293 will also be presented in the oral session Artifact Reduction in Rapid Imaging on Sunday, 13 July, at 16:20 in
Room 718A.

Sa 293. Young Investigator Awards Finalist: Flow Effectsin Balanced Steady State Free Precession | maging

Michadl Markl, Marcus Alley*, Chris Elkins', Norbert Pelct
Stanford University, Stanford, California, USA

An analysis of the effect of flow on 2D fully balanced Steady State Free Precession (SSFP) imaging is presented. Transient and steady-state SSFP signal intensities
in presence of steady and pulsatile flow were simulated using a matrix formalism based on the Bloch equations. For accurate modeling of SSFPit iscrucial to
include properties such asimperfect dice profiles and, more importantly, ‘ out-of-dice’ signal contributions. Simulations and experiments show that there can be
considerable flow related changesin SSFP signal intensity resulting from frequency-dependent contributions from flowing spins that have already |eft the dice but
ill influence the SSFP signal.

Poster 403 will also be presented in the oral session Pulmonary MR: Perfusion, Embolism, and L ung M asses on Monday,
14 July, at 10:30 in Room 716A/B.

Sa 403.  Young Investigator Awards Finalist: Quantitative Assessment of Regional Pulmonary Perfusion in the
Entire Lung using 3D Ultra-fast Dynamic Contrast-enhanced M agnetic Resonance | maging:
Preliminary Clinical Experiencein 22 Subjects
Yoshiharu Ohno', Hiroto Hatabu?, Kenya Murase®, Takanori Higashino®, Hideaki Kawamitsu®, Hirokazu Watanabe',
Daisuke Takenaka®, Masahiko Fujii*, Kazuro Sugimura®
'K obe University Graduate School of Medicine, Kobe, Hyogo, Japan; *Beth | sragl Deconess Medical Center, Boston, Massachusetts, USA;
30saka University, Suita, Osaka, Japan; “Kobe University Hospital, Kobe, Hyogo, Japan; °Kobe Ekisaikai Hospital, Kobe, Hyogo, Japan

The purpose of the present study isto assessthe regional differencesin quantitative pulmonary perfusion parameters, i.e., mean transit time (MTT) and pulmonary
blood flow (PBF) on a pixel by pixel basisin the entire lung on normal volunteers and pulmonary hypertension (PH) patientsfrom 3D ultra-fast dynamic CE-MR
data. Regional PBF and MTT showed significant differencesin the gravitational directions (p<0.05). RBF and MTT maps demonstrated significant differences
between normal volunteersand PH patients (p<0.05). In conclusion, 3D ultra-fast dynamic CE-MR imaging was feasible to assess the regional quantitative
pulmonary perfusion parametersin normal volunteer and PH patients

Contrast Agents

Hall D Saturday 14:00 - 16:00

813. Imaging Water Proton Exchange Rate with Proton-Decoupled Oxygen-17 2D-CSl: A Potential pH
M apping Technique

Peter E. Thelwall*
"McKnight Brain I ngtitute at the University of Florida, Gainesville, Florida, USA

Water proton exchange rate is affected by the pH-sensitive acid- and base-catalysed proton exchange reactions. Proton exchange rate in oxygen-17 enriched water
can be determined from *H or YO T, relaxometry, thus the water molecules themsalves report sample pH. We used 7O 2D-CSl to quantitate "H-'O scalar
coupling in water phantoms, imaging changein 'O T, on proton decoupling. Phantom studies showed AR, predicted sample pH in agreement with theory.
Preliminary in vivo brain AR,” measurements from 1.5% H,"O enriched mouse suggested that catalysis of proton exchange by reactions other than acid and base
catalysis may hinder in vivo applications.
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814. Sensitive CEST Agents Based on Nucleic Acid I mino Proton Exchange

Karim Snoussi*, Jeff W.M. Bulte!, Maurice Guéron?, Peter C.M. van Zijl* )
1 Johns Hopkins University; F.M. Kirby Research Center, Kennedy Krieger Institute, Baltimore, Maryland, USA; ?Ecole Polytechnique,
Palaiseau, Ile de France, France

The exchange properties of the imino protons of poly(rU) allow use of this compound as a chemical-exchange saturation transfer (CEST) contrast agent. A proton
exchange rate of over 5000s-1 per imino proton allowed the detection of a few micromolar of polymer (2000 uridine units; 644 kD) with a 50% changein the
water signal. When poly(rU) was complexed to a dendrimer, PTE was reduced only by a factor of two. With a stoichiometry of approximately one RNA per 10
dendrimers, this complex was positively charged, and may thus provide a model for a gene delivery system with good CEST visihility.

815. Paramagnetic CEST Agents: Fitting of Experimental Data to Theory

Donald Woessner*, Matthew Merritt!, Shanrong Zhang?, Alison Weiner®, Dean Sherry*
YUniversity of Texas Southwestern Medical Center, Dallas, Texas, USA; University of Texasat Dallas, Dallas, Texas, USA

Chemical exchange saturation transfer (CEST) isa complex physical phenomena that depends upon the chemical exchange rate, the relaxation characteristics of
the exchanging sites, and the B, field strength. Theintensity of any remaining water signal after prolonged saturation at the exchanging site may be approximated
by using various models but is best described by the complete Bloch equations that include chemical exchange.

816. T,-Selective MRI Contrast-Reagents. Revisiting the Inner-Sphere Curie-Spin Relaxation
M echanism of Dysprosium (I11) Chelates

Daniel C. Medina', Charles S Springer, Jr.!
'Brookhaven National Laboratory, Upton, New Y ork, USA

Theinner-sphere (1S) relaxivities of Dy(I11)-based CRsincrease quadratically with Bo, because of Curie-Spin contributionsto relaxation. This study reportsthe
maximum attai nable transverse (rzs) and longitudinal (rys) IS relaxivities, aswell asthe T-sdlectivity, for Dy-CRs, while also investigating the effects of the
mean CR water lifetime, ty, on *H,0 relaxation. Dy-CRsdisplay very high T,-sdectivity and strong temperature dependence; thus, they could be used to restrict
catalysis of *H,O relaxation to the transverse plane and/or to measure small tissue temperature variations.

817. Synthesis, Thermodynamic Stability and Relaxometric Characterization of a Novel Bioactivated
Gd(l11) Complex with TTDASQ-protamine
Yun-Ming Wang®, Tsan-Hwang Cheng®, Jie-Shiung Jeng®, Gin-Chung Liu", Reu-Sheng Sheu®
K aohsiung Medical University, Kaohsiung, Taiwan

The derivatives of TTDA (3,6,10-tri(carboxymethyl)-3,6,10-triazadodecanedioic acid), TTDASQ (Fig. 1) and (TTDASQ) s-proyg (Fig. 2) were synthesized. In
order to realize the thermodynamic stability of (TTDASQ) s-prois, TTDASQ was used to instead of (TTDASQ) s-proye. The stability constant of [Gd(TTDASQ)]
~was determined by potentiometric methods. Water proton spin-lattice relaxation rate for [Gd(TTDASQ) s-pros] at 25.0 °C and 20 MHzis18.2 mM™ s™. The
water residence lifetime () for [GA(TTDASQ)(H20)] " (28 + 2 ns) issignificantly lower than that of [Gd(DTPA)(H20)] # (303 + 35 ns). Heparin affinity assay
showed that [Gd(TTDASQ) s-prosg] isa bioactiated contrast agent for MRI.

818. Citrate-coated Super paramagnetic Iron Oxide Particlesasa New MR Contrast M edium: Results of
aClinical Phasel Trial

Matthias Taupitz', Jorg Schnorr®, Susanne Wagner?, Marc Dewey", Herbert Pilgrinn?, Bernd Hamm'
"Charité, Berlin, Germany; “Ferropharm GmbH, Teltow, Brandenburg, Germany

A new iron oxide MRI blood-pool contrast medium with citrate-coating (V SOP-C184) wasinvestigated for its tolerance and effectiveness. VSOP-C184 (diameter:
8.6 nm; R1 and R2: 20.1 and 37.1 I/(mmol*s)) was administered intravenoudly at 15, 45, and 75 pmol Fe/kg in 5 healthy volunteers each. Possibly substance-
related adverse events that showed compl ete resol ution without medication occurred in 2 subjects of the 75 pumol group. Otherwise, bolusinjection of V SOP-
C184 was well tolerated. At the intended clinical dose of 45 pmol Fe/kg, plasma T1 is< 100 msover a period of 68+12 min, and minimum plasma T1is50+6
ms.

819. Kinetics of Perfluor ocar bon Emulsions with Different 'Droplet' Sizesin Rodent Tumors

Adrian Muresan', Jonathan River!, Xiaohing Fan', Carmen Popescu?, Marta Zamora®, Rita Culp', Greg Karczmar?
University of Chicago, Chicago, Illinais, USA; 2University of Illinois, Chicago, Illinois, USA

Perfluorocarbon emulsions can be imaged by fluorine-19 MRI and can be used as blood pool contrast agents; they also label macrophages. Here weimage PFC
‘droplets (PFCD’S) of two different sizes at moderate resolution and evaluate the kinetics of uptake and washout. PFCD’ swith diameters of 290 nanometers
have the kinetics of a blood pool agent during the first 4 hrs after injection, while the kinetics of smaller PFCD’ s suggest they are leaving the vasculature in tumors
dueto high capillary permeability and/or absorption by macrophages.
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820. Characterization of Biophysical and M etabolic Properties of Cells L abeled with Super paramagnetic
Iron Oxide Nanoparticles (Feridex®) and Transfection Agent (Poly-L-lysine) for Cellular MR
Imaging

Ali Syed Arbab®, Linsey Bashaw', Bradley Miller!, E Kay Jordan', Bobbi Lewis', Heather Kalish', Joseph Frank
"National Institutes of Health, Bethesda, Maryland, USA

Feridex® combined with poly-I-lysine (PLL) wasincubated with mammalian cells. Intracellular iron contents, long-term cell viability, apoptosis, formation of
reactive oxygen species (ROS), and disappearance of iron particles from the cellswere investigated. Cell viability, apoptotic rate and ROS production were not
sgnificantly different from the corresponding control cells. Intracellular iron particles disappeared by 5-8 division of rapidly growing cells but remained > 7
weeks in growth inhibited cells. Magnetic labeling of mammalian cellsis safe and may provide the ability to perform cellular MRI to monitor the migration of
cellsin vivo following transplantation or intravenous administration.

821. Development of a New Targeted Contrast Agent for Thrombosis Enhancement in Plaque Detection

Xiaoming Bi*, Shaoling Huang®, Robert MacDonald", David D. McPherson®, Ashwin Nagaraj*, Debiao Li*
"Northwestern University, Chicago, Illinois, USA

A new gadolinium encapsulated |iposome was devel oped for targeted thrombosi s enhancement using MRI. These liposomes form double layer membranesto
maximize signal enhancement by entrapping Gd chelates both in inner and outer membranes. Initial MR phantom experiments demonstrated its specific binding
ability to avidin. The average signal enhancement was 22.1% in targeted region. This Gd entrapped paramagnetic liposomal targeting agent has the potential to
detect the presence of thrombosisin vulnerable plaques.

822.  Novel MRI Contrast Agent for Thrombus Detection
Yoko Kawata®, Qingjun Han', Heribert Schmitt-Willich?, Keniji Yasugi®, Takashi Tsuiji*, Natsuko Tsuda’, Takashi
Yokawa!, Hanns-Joachim Wei nmann?
Nihon Schering K.K., Osaka, Japan; >Schering AG, Berlin, Germany

A macrocyclic gadolinium chelate linked to the small peptide Gly-Pro-Arg-Pro-Pro was investigated as a thrombus imaging MR contrast agent. This peptide
should bind to a specific region of fibrin/fibrinogen. The human fibrinogen binding of the gadolinium chelate was ca. 70% while the albumin binding was ca.
10%. The concentration of the gadolinium chelate in the thrombus was seven times higher than in blood 3 hours after intravenous injection in photochemically
induced thrombosis rat model. The influence on the blood coagulation (bleeding time) was negligible.

823. Dynamic Contrast-Enhanced MRI of Tumor Angiogenesiswith Different Size Gener ations of Gd-
DTPA Terminated Dendrimers.
Quido G. de Lussanet', Sander Langereis®, Regina G. H. Beets-Tan', Marcel H. P. van Genderen?, Arjan W.

Griffioen®, Jos M. A. van Engelshoven’, E. (Bert) W. Meijer?, Walter H. Backes
"Maastricht University Hospital, Maastricht, Limburg, Netherlands; *Technical University Eindhoven, Eindhoven, Brabant, Netherlands

Pur pose: To assesswhether different size generations of Gd-DTPA terminated poly(propylene imine) dendrimers can be used for mapping tumor angiogenesis
with dynamic contrast-enhanced MRI (DC MRI). M ethods: Tumor bearing mice were imaged with generations 0, 1, 3, and 5 dendritic contrast agents (dose 0.03
mmol Gd/kg) to cal culate tumor microvessel permeability (K™). Results: The use of lower generations dendritic contrast agents resulted in higher K™ values
than the use of higher generations contrast agents. Conclusion: Different size generations of Gd-DTPA terminated (polypropylene imine) dendrimers agents may
be useful for DC MRI of tumor angiogenes's..

824. Assessment of Tumor Enhancement using M n-metallopor phyrinin Mice: MR Imaging and
Histopathologic Correlation
Hatsuko Nasu', Yasuo Takehara!, Satoshi Isogai’, Nami Kodaira®, Hiroyasu Takeda®, Tsuneo Saga?, Susumu
Nakajima®, Isao Sakata®, Harumi Sakahara®
"Hamamatsu University School of Medicine, Hamamatsu, Shizuoka, Japan; *Kyoto University Graduate School of Medicine, Kyoto,
Japan; *Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido, Japan; “Photochemical Co.Ltd., Okayama, Japan

The signal enhancement characteristics of viable and necrotic portions of tumors were compared after administration of a metalloporphyrin derivative, HOP-9P.
Ten C3H mice bearing a tumor were examined using T 1-weighted spin echo magnetic resonance images before contrast injection, and five minutes, one hour, and
24 hours after intravenous administration of 0.1 mmol/kg of HOP-9P. Following the imaging schedule, the mice were sacrificed, and sectioned in the same axial
planesasthe MR images. HOP-9P enhanced both viable and necrotic portion of the tumor, but the degree of enhancement in the necrotic portion of the tumor was
more variable among tumors.
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825. The Resultsfrom Pre-Phase 2 Clinical Trial with a Novel Trimeric Gadlinium MRI Contrast Agent-
NM S60.

Yasutaka Kawamura®, Hirohiko Kimura®, Yoshio Koshimoto®, Harumi Ito!, Shigemi Seri®
*Fukui Medical University, Matsuoka, Fukui, Japan; Nihon Medi-physics, Tokyo, Japan

Purpose: A novel trimeric gadolinium MRI contrast agent, NM S60, had been under the pre-Phase 2 clinical trial. In this study, we present the preliminary results
of theclinical efficacy of thisunique tri-gadolinium MRI contrast agent for the liver and the brain neoplasm. Materials & Methods: NM S60 was provided by
Nihon Medi-Physics and its safety was confirmed through Phase 1 clinical trial in Japan. The pre-Phase 2 clinical trial had been approved both by Japanese
Government and by the Ethical Committee of our ingtitution. Ten patientswith lesionsin the liver and four patients with brain tumors participated the study.

826. Advanced Tumor Enhancement Using A New Class of MRI Contrast Agent NM S60 Having M edium
Molecular Size - Comparison of its Per meability Feature with L ow Molecular Size Gd-DTPA -
Yuji Hashiguchi®, Akira Nakatani®, Kenichi Morishita®, Yoshihiro Yamamichi®, Shigemi Seri?, Hirokatsu
Yoshimura®, Miki Kurami®
*Nihon Medi-Physics Co. Ltd. Research Center, Sodegaura, Chiba, Japan; Nihon Medi-Physics Co. Ltd. R&D Division, Chiyoda, Tokyo,
Japan

The permeability feature at advanced tumor enhancement of a new class of Gd based contrast agent (NM S60) isinvestigated. It is shown that NM S60 has lower
permeability to normal tissue, but keepsits permeability against tumor from in vitro and in vivo study. Higher tumor enhancement than existing ECF agent is
explained by this exceptional feature of tissue distribution not only by its high relaxibility effect.

827. MRI of Liver Tumors: Comparison of the Iron-Oxide-Based Blood Pool Contrast M edium VSOP-
C184 with the Liver-Specific SPIO Resovist and the L ow-M olecular-Weight Substance M ultihance
in an Animal M odel

Joerg Schnorr!, Susanne Wagner®, Ronny Korn®, Bernd Hamn', Herbert Pilgrimn?, Matthias Taupitz*
"Charité, Berlin, Germany; 2Ferropharm GmbH, Teltow, Brandenburg, Germany

A new citrate-coated, iron-oxide-based blood pool contrast medium (very small superparamagnetic iron oxide particles, VSOP-C184) was investigated in ratsto
determineits potential for MRI of liver tumors. In these experiments V SOP-C184 was compared with a low-molecul ar-weight Gd-based agent (Multihance) in
T1-weighted dynamic MRI and with a conventional SPIO (Resovist) using T2*- and T2-weighted sequences. In dynamic T1-weighted MRI, VSOP-C184 (45 and
60 umol Fe/kg) has the same liver-tumor CNR as Multihance (100 pmol Gd/kg). On delayed T2*- and T 2-weighted sequences, VSOP-C184 (15 umol Fe/kg)
has the same effect as Resovist (15 pmol Fe/kg).

828. Magnetic Labeled T CellsIn Vivo Tracking usng MRI

Olivier Beuf!, Marc Janier?, Caroline Asport®, Charles Thivolet®, Claire Billotey?
*Université Claude Bernard Lyon1 - CPE, Villeurbanne, France; >Animage - CREATIS UMR 5515, Lyon, France; 3INSERM U449,
Faculté Laennec, Lyon, France

A new class of Monocrystalline Iron Oxide Nanoparticles (MION) allowing in vitro cell labeling was investigated to assessin vivo labeled cellstracking in a
model of diabetic mouse (NOD). Labeled and unlabeled T cellswere intravenoudly injected and MRI analysis was performed with a dedicated small animal 7T
MRI system.

829. A Model of Lysosomal M etabolism of Dextran Coated Super paramagnetic Iron Oxide (SP1O)
Nanoparticles; Implicationsfor Cellular M agnetic Resonance | maging

Lindsey Bashaw", Heather Kalish', Bobbi Lewis', Joseph Frank®, Ali Syed Arbab*
"National Institutes of Health, Bethesda, Maryland, USA

We created an in-vitro mechanism for the metabolism of the iron oxide nanoparticles comprising Feridex, an FDA-approved contrast agent for usein magnetic
resonance imaging of the liver. We found that the iron oxide nanoparticles were digested into free iron in a sodium citrate buffer solution at pH 4.5, which mimics
the environment of the mammalian reticuloendothilial cells. Using spectroscopy, relaxometry and magenetic resonance analyses, we determined that solubilization
of the nanoparticlesinto free iron occurs most rapidly between the 6 hour and 96 hour time points.

830. InVitro MR Imaging of Cells L abeled with M agnetic Nanoparticles

Jirgen R. Reichenbach®, Ingrid Hilger®, Beate Danz!, Martin Roskos®, Peter Weber®, Werner A, Kaiser®
YFriedrich-Schiller University, Jena, Germany

Cell samples|abeled with iron oxide nanoparticles were investigated with MRI at 1.5 T. Multi-echo spin-echo and multi-echo gradient echo se-quences were used
to determine rel axation rate constants 1/T2 and 1/T2*, respectively. A linear dependence of both constants on total iron content was observed with R2* sensitivity
(0.2726 s-1 nmol-1) roughly 15 times greater than R2 (0.0118 s-1 nmol-1). High resolution 3D gradient echo scan showed increasing signal losswith increasing
iron concentration of labeled cells.
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831. Detection of Angiogenic Epitopes at Picomolar Concentrations with a,Bs-Integrin Targeted Ultra-
Par amagnetic Nanoparticlesin Human Cancer Cellsin vitro
Anne M. Morawski®, Patrick M. Winter®, Shelton D. Caruthers?, Ralph W. Fuhrhop?, Kathy Crowder?, Thomas D.

Harris®, Gregory M. Lanza®, Samuel A. Wickling!
"Washington University in St. Louis, St. Louis, Missouri, USA; 2°CMRL and Philips Medical Systems, St. Louis, Missouri, USA; *Bristol-
Myers Squibb Medical Imaging, Bellerica, Massachusetts, USA

The development of MRI contrast agents specifically targeted to molecular markers of disease processes such as angiogenesiswould allow sensitve and accurate
detection of these diseasesin their early stages. We have devel oped an a,3s-integrin targeted liquid perfluorocarbon nanoparticle with a high paramagentic
payload for usein the identification of angiogenic epitopes. Mathematical modelling of signal intensities has indicated that picomolar concentrations of bound
nanoparticles provide adequate contrast for specific detection of the targeted tissue. Experiments with phantoms and human cancer cellsin vitro have agreed with
these predictions.

832. Immuno-Imaging: Cell-Selective In Vivo NMR Microscopy in Experimental Animals

Istvan Pirko!, Aaron J. Johnson®, Moses Rodriguez, Sobodan I. Macura®
"Mayo Clinic, Rochester, Minnesota, USA

Visualizing and localizing immune cellsis a common method to study the immune system. Conventional immunohistochemistry methods are accurate,
reproducible, and universally accepted but require tissue samples. Due to its noninvasiveness magnetic resonance imaging (MRI) could be a method of choice to
image immune cells. To achieve this, specific immune cells need to be labeled with paramagnetic materials, usually by conjugating lanthanoid complexesto
specific antibodies. Thisfrequently resultsin loss of antigen specificity. Our laboratory hasimplemented and extensively tested a smpler approach to label
virtually any cells, or antigens of interest by using commercially available antibody-conjugated USPIO particles..

833.  Pharmacokinetics, Biodistribution and Efficacy of EP-1873: A Gd-based Fibrin Specific Thrombus
MR Agent
Andrea J. Wiethoff!, John A. Barrett?, JuFeng Wang®, Peter Caravan', Shrikumar Nair®, Michad A. Mdisi®, Torian
L. Wiliams, Lindsay A. Drzwecki, Charles R. Chesna®, Cheryl R. Costello®, Matthew T. Greenfidd®, Thomas J.

McMurry*, Randall B. Lauffer’, E Kent Yucel?, Robert M. Weisskoff*, Alan P. Carpenter®, Phil B. Grahant
Epix Medical, Inc., Cambridge, Massachusetts, USA; “Brigham and Women's Hospital, Boston, Massachusetts, USA

EP-1873 isafibrin-specific MRI contrast agent comprised of a constrained six amino acid cyclic peptide core and four Gd-DTPA chelates. The agent bindsintact
fibrin selectively without binding to circulating fibrinogen. To determine the potential utility of this prototype compound, efficacy studieswere conducted in
rabbits. These sudiesincluded imaging studies aswell as quantitative uptake experiments with radiolabeled compound. Pharmacokinetic and toxicology studies
were performed in rats, rabbitsand mice. In vitro cell toxicology studieswere also conducted to assessrenal safety.

MR Spectroscopy of Cells, Body Fluids, and Others

Hall D Sunday 13:30 - 15:30

834. Characterization of Choline Compoundsin Cerebral Tumors Using M ultinuclear High Resolution
MR Studies

Tariq Shah®, Rama Jayasundar?, Virender Paul Singh®, Chitra Sarkar*
All India Ingtitute of Medical Sciences, New Delhi, India

Theaim of thisstudy isto analyze the choline metabolitesin brain tumors using high resolution 1H and 31P Magnetic Resonance Spectroscopy on perchloric acid
extracts of surgically excised brain tumors. The study has shown that the concentration aswell as % contribution of free choline and phosphocholine were
sgnificantly higher in benign and malignant tumors, respectively (p < 0.03).

835. Apoptosis|nduced by Gamma lrradiation in Breast Tumor Cellsand in Multicellular Spheroids
Detected by 'H MRS

Antonella Rosi*, Sveva Grande', Anna Maria Luciani®, Laura Guidoni*, Viadimir Mlynarik?, Vincenza Viti*
Y1 stituto Superiore di Sanitd, Roma, Italy; 2University of Vienna, Vienna, Austria

The effects of gammairradiation on mobilelipid (ML) signalsfrom MCF-7 cells and spheroids have been examined by means of high resolution and localized 1H
MRS. Intensitiesof ML signalsin the rim of spheroidsare larger in irradiated with respect to controls and follow the same pattern of the corresponding signalsin
cell suspensions, showing agradual increase with time after irradiation. Irradiation of MCF-7 cellsinduces cell death by apoptosis. The high intensity signals from
ML and polyunsaturated chains observed in irradiated samples are related to this effect.
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836. Reduced Invasion of Human Breast Cancer Cellsafter Anti-inflammatory Treatment.

Ellen Ackerstaff*, Dmitri Artemov', Zaver M. Bhujwalla
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

Similar to wounds, the physiological microenvironment in most solid tumorsis characterized by hypoxia and extracellular acidosis. This microenvironment can
contribute to the upregulation of inflammatory pathways, which will influence cell matility, invasion, vascularization and metastasis. Here, we have evaluated the
effect of the anti-inflammatory agent indomethacin on invasion and metabolism of an invasive human breast cancer cell line, MDA-MB-435, using our MR
compatible Metabolic Boyden Chamber. Indomethacin decreased the invasion of MDA-MB-435 cells and changed the profile of phospholipid precursors toward
alessmalignant one. Additionally, the culture and perfusion conditions of MDA-MB-435 cdllsinfluenced their invasiveness and metabolism.

837. Potential Role of Glucose, Glutamine and Energy M etabolism in Oxidative Stress and Apoptosis of

Thymoma Cells
Norbert W, Lutz', Margaret E. Tome', Margaret M. Briehl*
1Univers'ty of Arizona, Tucson, Arizona, USA

Therole of glucose, glutamine and energy metabolism in steroid-induced oxidative stress and apoptosisin thymoma cellswasinvestigated. 1H and 31P NMR
spectroscopy was employed to measure relevant metabolite concentrations in extracts of steroid-sensitive and steroid-resistant WEH 7.2 variants at varioustime
points after the onset of dexamethasone treatment. Initial AT P increase followed by a major subsequent decrease of ATP and glycolytic-metabolite levels appeared
to be characteristic of apoptosisinduction in steroid-sensitive cells. In contrast, early aspartate and hexose/triose phosphate accumul ation accompanied by
moderately decreasing ATP levels may partly reflect resistance to oxidative stress and apoptosisin steroid-resistant cells.

838. 3C NMR Detected Glutamate-4 L abeling Rates Correlate with Oxygen Consumption Ratesin
Cultured Murine Adenocar cinomas

Anthony Mancuso®, Suzanne Wehrli%, Nancy Jean Beardsdly*, Jerry D. Glickson!
"University of Pennsylvania, Philadelephia, Pennsylvania, USA; *Children's Hospital of Philadelphia, Philadelephia, Pennsylvania, USA

Rates of labeling in glutamate from [1-13C] glucose or [1,6-13C2] glucose were determined for a cultured murine adenocarcinoma. They were compared to rates
of oxygen consumption determined simultaneoudly with in-line polarographic probes. The resultsindicate that the rate of labeling in glutamate-4 was
approximately linearly related to the rate of oxygen consumption. With doubly labeled glucose, a nearly 3-fold increase in glutamate-4 |abeling was observed
relative to singly labeled glucose. Thus, the flux from glucose-6 to glutamate-4, through the pentose phosphate pathway, was likely very significant.

839. Proton NMR Analysis of Human Prostate Tissue with Slow Rate High Resolution Magic Angle
Spinning: (A+B-|A-B))
Leo Ling Cheng, Andrea G. Zepeda®, Chin-Lee WU, R. Gilberto Gonzalez', Anthony Bidlecki?, David Cory?
*MGH/Harvard Med School, Boston, Massachusetts, USA; 2MIT, Cambridge, Massachusetts, USA

Applying high resolution magic angle spinning (HRMAS) NMR spectroscopy to investigate cellular metabolism of diseases has encouraged exploration of sow
spinning methodol ogies to better preserve tissue pathology structures against HRMAS centrifuging damages. Spinning sidebands (SSB) resulting from slow
spinning must be eliminated to prevent complications to metabolite spectra. A novel scheme employing two spectra (A, B) of different dow spinning ratesis
evaluated with human prostate tissue. By editing these spectra according to the formula A+B-|A-B|, SSB free spectra can be obtained for metabolite
quantification, resulting in spectra that are comparable to those measured with high rate spinning.

840. H NMR Spectroscopy of Extracts from HEPA-1 Wild Type and Cells Deficient in HIF-1b
Incubated under Hypoxic and Nor moxic Conditions

Helen Troy!, Yuen L. Chung®, Marion Subbs', Debbie L. Baines', John R. Griffiths®
'St George's Hospital Medical School, London, UK

This study looked at the effects of hypoxia on metabolitesin a HIF-1b deficient line compared to wild type cells and compared them to a previous study in which
the cellswere grown as solid tumoursin vivo. Lactate and glycine were lower in c4 HIF-1b-deficient cells under normoxic and hypoxic conditions. Glycine levels
were not affected by hypoxia, suggesting that thisisan intrinsic difference between the WT and deficient c4 phenotypes. This suggests that some effects of HIF-1
areintringc to the metabolic phenotype whilst others are hypoxia-induced.

841. Effect of Aminooxyacetate on Pancreatic B-Cell Glutamate, Glutamine and Aspartate L evels,
Insulin Release and Mitochondrial Oxidative Phosphorylation
Nicolai Doliba', Wei Qin', Changhong Li?, Carol Buettger®, Marko Vatamaniuk®, Heather Collins', Suzanne Wehrli?,

Franz Matschinsky*
"University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, USA

A physiological mixture of 20 amino acids stimulates respiration and insulin release from f—HC9 cellsin the presence of 0.1 mM IBMX as effectively ashigh
glucose alone. Glucose added to amino acids elevated glutamine and glutamate and decreased aspartate levels. Aminooxyacetate (AOA), an inhibitor of
transaminases, prevented the rise of glutamine and minimized the changes of glutamate and aspartate. Addition of AOA to mitochondria oxidizing glutamine
abolished the stimulation of respiration by ADP. Thus, the levels of glutamine, glutamate and aspartate emerge as sensitive metabolic indicators of the stimulus-
secretion coupling in f—cells.
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842. A ®C NMR Spectroscopy Study of the Effect of Acetate on Glycogen Synthesisin perfused Rat
Liver
Niki Bergans', Tom Dresselaers’, Paul Van Hecke', Florent Vanstape*
'KUL, Leuven, Belgium

To assess the influence of acetate on glycogen synthesis, we followed glycogen synthesis from 1-**C-enriched glucosein perfused livers of fed rats. We compared
perfusion experiments with or without addition of 2 mM acetate. The glycogen signal was monitored using *H-decoupled **C NMR spectroscopy and net glycogen
synthesis rates were cal culated. Without acetate, the signal intensity of 1-'3C glycogen increased at a linear rate. Addition of acetate caused the signal intensity of
1-3C glycogen to level off towards the end of the perfusion. Acetate markedly suppresses net incorporation of glucoseinto glycogen (direct synthesis).

843. Application of Bayesian Spectral Decomposition for |dentification of Toxin-Induced NM R Spectral
Patter ns from Biofluids

Radka Stoyanova', Andrew W. Nicholls?, Jeremy K. Nicholson®, John C. Lindon®, Truman R. Brown®
'Fox Chase Cancer Center, Philadelphia, Pennsylvania, USA; 2Metabometrix Ltd., London, UK; *Imperial College of Science, Technology
and Medicine, London, UK; “Columbia University, New Y ork, New Y ork, USA

The complexity of 1H-NMR spetrum of urine makesit difficult to follow the biochemical changes caused by xenobiotic compounds. We have applied Bayesian
Spectral Decomposition to spectra from rat urine following administration of different doses of a known liver toxin, hydrazine. The technique assumes each
spectrum isa mixture of two spectral shapes, related to urine of untreared and dosed rats. Both the spectral shapes and their magnitudes are smultaneoudy
determined. The ‘aberrant’ spectral pattern contained peaks of metabolites, asociated directly with the hydrazine effects. The magnitudes of the patterns are related
to the hydrazine dose and time-rel ated events.

844. Quantitative 'H NMR Spectroscopy of Blood Plasma M etabolites

Robin A. de Graaf', Kevin L. Behar®
'y ale University, New Haven, Connecticut, USA

The absolute quantification of blood plasma metabolitesis complicated by the presence of broad resonances originating from serum macromolecules and
lipoproteins. A method for spectral simplification of proton NMR spectra of blood plasma s presented. Serum macromol ecules and metabolites are completely
separated by utilizing the large differencein trandational diffusion coefficients with diffusion-sensitized proton NMR spectroscopy. The results are compared with
those obtained with ultrafiltration, a traditional method for separating macromolecules and metabolites, and demonstrate an excellent correlation between the two
methods. The general nature of diffusion-sensitized NMR spectroscopy allows application on awide range of biological fluids.

845. H NMR Deter mination of Liposomal Encapsulation Efficiency

Xian Man Zhang, Anant B. Patel*, Robin A. de Graaf®, Kevin L. Behar®
'y ale University School of Medicine, New Haven, Connecticut, USA

Theliposomeisa useful mode system to study effects of cellular and subcellular compartmentation on NMR parameters of metabolites measured in vivo. A
simple 1H NMR method was devel oped to determine the encapsulated and unencapsul ated metabolite markersin liposomes under chemically defined conditions
without the need to physically separate theinternal and external components. The method relies on the use of the pH-sensitive chemical shift of a marker
metabolite while maintaining a stable pH difference between internal and external environments. Comparison of the encapsulation efficiencies determined for
various sized liposomes with a chemical shift reagent gave remarkable similar results.

846. Codrug Effectson Lithium in an Animal Model by ‘Li MR.

Katie Luterbach®, Emily Pierson’, Elzbieta Rzepka', Subbaraya Ramaprasad®
YUniversity of Nebraska Medical Center, Omaha, Nebraska, USA

Lithium iswidely used in the treatment of manic-depressive disordersand mania. A significant fraction of patients (30%) who fail to respond to lithium treatment
often respond quickly when supplemented with a co-drug (1-3). Theresulting interaction and the codrug effect on Li are not fully understood. In this study, a
mammalian mode isused to elucidate the nature of these drug interactions and provide a better understanding of how lithium functionsin the treatment of manic-
depressiveillness.

847. P NMR Studies of Perfused Muscle Cells during Prolonged | schemia

Krzysztof Pawel Wroblewski*, Smon Spalthoff?, Un-Jin Zimmerman', Joseph Wiliam Sanger®, Robert Elder Forster®
"University of Pennsylvania, Philadelphia, Pennsylvania, USA; M edizinische Hochschule Hannover, Hannover, Germany

Inhibition of carbonic anhydrase (CA) retards the ability of muscle cellsto control intracellular pH. We demonstrated that pH drop during prolonged ischemiais
exponential, and cal culated asymptotic valuesof pH (pHmMIn) can serve as an indicator of the ahility of cellsto control intracellular pH. Observed pHminin
control experimentswas 0.25 and 0.30 pH unit higher in H-2Kb-tsA58 cells and myotubes respectively, than in acetazolamide (AZ) inhibited ones. The results
prove significant contribution of CA catalyzed hydration/dehydration of CO2 to pH regulation making muscle cellsresistant to prolonged nutrient and oxygen
deprivation.
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848. Metabolic Adaptationsin Young and Old Subjectsto Short-Term Training

Russell S, Richardson®, Melissa Camargo, Charles F. Brown', Luke J. Haseler!
U.C. San Diego, La Jolla, California, USA

The metabolic adaptations associated with short-term training were assessed by 31P MRS in both young and older subjects. Initial phosphocreatine (PCr) recovery
was longer in the older group, was unaffected by the training, and both groupsimproved maximal work rate while PCr was spared for a given submaximal work
rate. These dataimply diminished metabolic capacity in the older subjects, but that muscle plasticity in response to short-term exercise training is not lost with age.

849. Minimal Errorsin Measuring Creatine Kinase Flux When Exchange between ATP

Ronald Ouwerkerk®, Paul A. Bottomley*
*Johns Hopkins University, Baltimore, Maryland, USA

The Crestine Kinase (CK) flux is often determined with saturation transfer experiments based on a two site chemical exchange model. Numerical analysisfor spin
evolution in the presence of three site chemical exchange during RF pulses was used to evaluate errors caused by exchange to a third site (Pi). The moddl used
includes effects of imperfectionsin the saturation pulse. Numerical simulations were performed for measurementsat 1.5T on rested and depleted skeletal muscle.
The calculated relative errors were mostly below 10% over a very broad range of exchange ratesto the third site, metabolic state, or field strength.

850. Slice-Selective Coherence Transfer Using Symmetric, Linear Phase Pulses. Applicationsto GABA
Editing
Jun Shen', Zhengguang Chen*
NIMH, Bethesda, Maryland, USA

Symmetric, linear phase, selective RF pulses were analyzed theoretically for performing dice-sel ective coherence transfer. It was shown using numerical
simulations of product operators that, when a prefocusing gradient of the same area as that of the refocusing gradient is added, these pulses become dice-sdlective
universal rotator pulses, therefore, capable of performing dice-selective coherence transfer. As an example, a dice-sdlective universal rotator pulse based on a
seven-lobe hamming-filtered sinc pulse was applied to in vivo single-shot, simultaneous spectral editing and spatial localization of neurotransmitter GABA in the
human brain.

851. BOOZE: A Water Suppression M ethod

Mari A. Smith', Joe Gillen', Peter B. Barker®, Xavier Golay"
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

Since the presence of metabolitesin 1H magnetic resonance spectroscopy is obscured by any residual H20 signal, they can be more readily recorded if the
unwanted signal is suppressed. Ideally, awater suppression waveform should exhibit a sharp transition between its stopband where magnetization is suppressed
and its passband where magneti zation remains unaffected so that any peaks of interest nearby will not also be suppressed. We present a novel waveform
incorporated into the CHESS1 scheme to achieve water suppression, which demonstrates a transition band of lessthan 1 ppm.

852. GAVA — A Graphical Pulse Sequence Simulation, Display and Stor age Envir onment

Zakaria Aygula®, Brian J. Soher®, Karl Young?, Andrew A. Maudsley*
YUniversity of Miami, Miami, Florida, USA; Stanford Linear Accellerator Center, Menlo Park, California, USA

Spectral smulation is an effective and efficient means for optimizing data acquisition sequences and for facilitating spectral analyss. GAMMA isa powerful C++
library, which can be used to describe and smulate NMR experiments. In this study we report the development of a graphical tool using IDL, GAMMA and
MySQL, which can run predefined or user defined pul se sequence smulations, display resultsin avariety of formsand store the results for later use.
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853. Constant Time Spectral Spatial Imaging: CTSSI
Ken-ichiro Matsumoto®, Joost A. B. Lohman?, Chandrika Baby*, James Mitchell*, Sankaran Subramanian’,

Cherukuri Murali Krishna®
!National Institutes of Health, Bethesda, Maryland, USA; “Bruker UK Limited, Coventry, UK

Constant Time Spectral Spatial Imaging (CTSSI) modality has been developed for CW EPR imaging. CW data collection carried out in Cartesian raster isinverse
Fourier transformed to smulate time-doamin constant time imaging data. The processing of the data with limited range of gradients dealsin a transparent way
with the well known problem of the missing angle projectionsin Spectral-Spatial Projection-Reconstruction. The resultsfrom CTSSI are compared with the
conventional Spectral-Spatial method.
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854. An Eddy-Current Immune Experimental Setup for X-Band Pulsed EPR under High Field Gradient
Pulses
Claudio Jose Magon®, Rogerio Ferreira Xavier®, Alberto Tannus', Antonio Jose Costa-Filho', Jose Fernando Lima,

Mateus Jose Martins', Edson Luis Gea Vidoto', Noam Kaplan?
*Universidade de Sao Paulo, Sao Carlos, SP, Braxzil; ZHebrew University of Jerusalem, Jerusalem, Isradl

EPR imaging at X-band microwave frequencies (~10GHz) have found implementation difficulties due to undesirable eddy currentsinduced in the microwave
cavity and electrically conductive surroundings. This report describes a dedicated experimental approach, in which eddy currents are unimportant. Experiments
were performed with a 1D organic conductor crystal, (FA)2PF6 (FA: fluoranthene). 1D and 2D spatial images of the crystal will be shown. Work isin progressto
demonstrate the utility of the presented methodol ogy to obtain X-band 3D spatial maps of the conduction electrons, with resolution of 10 mm for afield of view of
2mm.

855. Measurements of Clinically Significant Doses of |1onizing Radiation Using Non-Invasive In Vivo EPR
Spectroscopy of Teeth In Situ
Akinori Iwasaki®, Tadeusz M. Walczak?, David A. Schauer?, Piotr M. SarewicZ®, William F.B. Punchard®, Harold M.

Swartz*
*Dartmouth Medical School, Hanover, New Hampshire, USA; 2Uniformed Services University of the Health Sciences, Bethesda,
Maryland, USA; ®Resonance Research, Inc., Billerica, Massachusetts, USA

Theincreased potential for radiological incidentsresulting in clinically significant doses (i.e. above 50 Gy) has created an urgent need for field deployable
dosimetry systems. The measurement system needs to be accurate to about 25 cGy and rely on changes that occur within the potentially exposed individual. About
40 years ago it was shown that the unpaired el ectrons induced in bones and teeth by ionizing radiation provide such a potential dosimeter, but that approach
required removal of the teeth or bonesfor the assay (1). The development of in vivo EPR now makesit feasible to make such measurements.

856. NO-Dependent M odulations of the Tumor Oxygenation and Nitric Oxide Production: Correlation
with Tumor Radiation Sensitivity

Benedicte F. Jordan®, Nelson Beghein®, Pierre Sonveaux', Olivier Feron', Vincent Gregoire', Bernard Gallez*
*Université Catholique de Louvain, Brussels, Belgium

Oxygen deficiency in tumors reduces the efficacy of non-surgical trestment modalities such as conventional radiotherapy and chemotherapy. We tested the effects
of pharmacological and physiological NO-mediated modulations on tumor bearing mice on the tumor oxygenation and nitric oxide production. These three
treatments consisted in 1) i.p. injection of a NO donor (isosorbide dinitrate, 0.2 mg/kg); 2) i.v. insulin infusion (16 mU/kg/min, 25 min) and 3) electrical
stimulation of the host tissue (5 Hz, 0.2 ms pulses, 15 min).

857.  Mapping of the T, of *Na on a 4T Whole-Body M achine using SPRITE

Joackim Kaffanke!, Sandro Romanzetti, Meghan Halse?, James Rioux?, Bruce Balcont, Nadim Jon Shah'
"Research Centre Jillich GmbH, Jiilich, Germany; 2University of New Brunswick, Fredericton, New Brunswick, Canada

Theimplementation on awhole-body 4T scanner of the SPRITE sequence for the imaging of 2Na distributionsis reported. Further, through the acquisition of
multiple data points following each rf excitation, and subsequent reordering thereof, reconstructed T, maps of ?Na are demonstrated. The T, mapswere
reconstructed through a pixel-by-pixe fit to 81 data points on the signal decay curve; the large number of acquired data points make a bi-exponential fit of in vivo
datareadily feasble.

858. Evaluation of Intracellular Sodium Imaging as a Tool for Assessment of Myocardial Viability

Maurits A. Jansen®, Cees J.A. Van Echteld®
'CardioNMR L aboratory/Heart Lung Center, Utrecht, Netherlands

Due to the rapid changes of intracellular sodium during ischemia and reperfusion of viable myocardium, 2Na-MRI appearsto be an ideal diagnostic modality for
early detection of myocardial ischemia and viability. The very early risein intracellular sodium during ischemia makesit a very sensitive indicator of ischemia.
Reperfusion of viable myocardium causes an immediate decrease in intracellular sodium, making intracellular sodium also a very sensitive indicator of
myocardial viability. So far, data on cardiac ®Na-MRI are extremely limited and are only concerned with imaging of total sodium. For proper interpretation,
imaging of both intra- and extracellular sodium is essential.

859. Intracellular Sodium Imaging after Coronary Artery Ligation in Rats
Maurits A. Jansen', Marcel G.J. Nederhoff?, Cees J.A. Van Echteld®
'CardioNMR L aboratory/Heart Lung Center, Utrecht, Netherlands; 2l nteruniversity Cardiology Institute of the Netherlands, Utrecht,
Netherlands

Dueto the rapid changes of [Na']; during ischemia and reperfusion of viable myocardium, 2Na-MRI appearsto be an ideal diagnostic modality for early
detection of myocardial ischemia and viability. Following acute ischemia and reperfusion, increased total sodium MR image intensity was shown to be associated
with non-viable tissuel. We developed a *Na-MR chemical shift imaging (CS)-technique for imaging of intra- and extracellular sodium, employing the shift
reagent Tm(DOTP) %, Theaim of this study isto test the value of intracellular sodium imaging in arat model of myocardial infarction (Ml).
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860. Indication of Na Quadrupolar Splitting in the Human Calf In-Vivo using *>Na NMR Imaging

Sonia Nielles-Vallespin', Michael Bock®, Achim Bankamp', Renate Jerecic?, Rainer Umathum', Lothar Rudi Schad®
*Deutsches Krebsforschunszentrum, Heidelberg, Germany; *Siemens Medical Systems, Erlangen, Germany

Inthiswork the signal intensity of a 2D 2Na FLASH sequence has been analysed as a function of RF pulse amplitude. The RF amplitude to achieve a 90° pulse
in a sample with 2Na quadrupolar splitting is half that of a sample without this effect. The results of both phantom and in-vivo experiments indicate the presence
of quadrupolar splitting in the human calf muscle.

861.  Effects of Post-1schemic Myocardial NHE Blockade on [Na']; and pH;: a >>Na and 3'P MRS Study

Michiel Ten Hove', Cees J. A. Van Echted?
Interuniversity Cardiology Institute of the Netherlands, Utrecht, Netherlands; *Heart Lung Center Utrecht, University Medical Center,
Utrecht, Netherlands

Introduction - Ischemic blockade of the Na'/H* exchanger (NHE) has been found to be cardioprotective in many studies. However, reports on the efficacy of
specific NHE blockers when administrated only during reperfusion are inconsistent. Differencesin the severity of ischemiaand in drug delivery may explain these
inconsistencies. Little is known about the primary goal of post-ischemic NHE blockade, i.e. reduction of Na'; overload. Methods - Isolated rat hearts were
subjected to either 25 minutes of zero flow ischemia or 60 minutes of low flow (0.2 ml/min.) ischemia. Hearts were reperfused with or without the selective NHE
blocker cariporide added
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13:30 862. Time-Domain Single Point Spectral/Spatial EPR Imaging of Tumor Hypoxia
Sankaran Subramanian', Ken-ichiro Matsumoto!, Chandrika Baby®, Nallathamby Devasahayam', John Cook’,

James Mitchell?, Cherukuri Murali Krishna!
"National Institutes of Health, Bethesda, Maryland, USA

Using Single Point or Constant Time pure phase encoding modality (SPI or CT1), time-domain spectral/spatial EPR imaging has been carried out on phantoms
and tumor-bearing micein vivo at 300 MHz . Triarylmethyl (TAM) derivatives have been employed asin vivo spin probes. Employing pure phase-encoding
gradientsin two or three dimensions we are able to generate good quality pO2 maps from tumors and normal tissue with sub mm resolution. The high spatial and
temporal resolution of this technique make this a useful modality in small animal imaging research, such as transgenic and knockout mice.

13:40 863. Measurements by EPR and BOL D of the Effectiveness of an Allosteric Hemoglobin Effector,
RSR13, to Repetitively Enhance Tumor Oxygenation
H. Hou®, N. Khan', J. A. O'Hara’, O. Y. Grinberg", J. F. Dunn®, M. A. Abajian’, E. Demidenko’, R. P. Seffen?, H. M.

Swartz*
*Dartmouth Medical School, Hanover, New Hampshire, USA; ?Allos Therapeutics, Inc., Westminster, Colorado, USA

Using in vivo EPR oximetry and BOL D imaging, the time course of the effect of RSR13, on tumor pO2 was measured. RSR13, (2-(4-(2-[(3,5-dimethylphenyl)
amino]-2-oxoethyl] phenoxy]-2-methyl propanoic acid) has been shown to enhance tissue oxygenation by decreasing the affinity of hemoglobin for oxygen thus
promoting release of oxygen from erythrocytesto tissue. The results show that daily RSR13 treatment significantly and repetitively enhanced oxygenation of the
tumor (RIF-1 in the mouse) in a range that would effectively increase the cytotoxicity of ionizing radiation to the tumor. The results also illustrate the potential
power of EPR and BOLD to provide data on tumor oxygenation.

13:50 864. Proton Electron Double Resonance | maging of the In Vivo Distribution and Clear ance of Nitroxide
Radicalsin Mice

Haihong Li*, Guanglong He', Yuanmu Deng®, Periannan Kuppusamy*, David J. Luri€?, Jay L. Zweier®
'Ohio State University Heart & Lung Research Institute, Columbus, Ohio, USA; 2University of Aberdeen, Aberdeen, Scotland, UK

Proton e ectron double resonance imaging (PEDRI) is a powerful technique that enables detection and mapping of free radicals. By measuring the distribution,
clearance and metabolism of nitroxide spin probes the reduction and redox status of a biological object can be established. With a lab-developed 20.1mT PEDRI
system, the RF power and spin probe concentration dependence of the NMR signal enhancement factor was evaluated. In vivo distribution, clearance and
metabolism of PCA in mice were measured with a maximum enhancement of -7 observed in the kidneys. The uptake and clearance of nitroxides was monitored in
the different organs of the mice.
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14.00 865. The Regulation of Brain Tissue Oxygenation (PtO,)--An In Vivo EPR Study
Jeff F. Dunn®, Jennifer Merlis®, Michelle Abajian®, Salina A. Grinberg!, Eugene Demidenko®, H. G. Hou®, Oleg Y.
Grinberg!
*Dartmouth Medical School, Hanover, New Hampshire, USA

We do not fully understand the regulatory mechanismsin brain with respect to O2, and so we have begun studies on awake animals to measure the capacity to
regulate PtO2 during acute and chronic hypoxia. We measured PtO2 in awake, restrained animal's during exposure to 21% and 10% O2, before during and after
acclimation to ?atm (equivalent to breathing 10% O2). The hypothesis was that the brain responds to chronic exposure in such away asto restore brain pO2 to
normal pre-hypoxic levels, even when the animal is breathing alow oxygen mixture.

14:10 866. Intermolecular Multiple Quantum Coherences (iMQC) in Brain: A Dramatic Changein Signal with

Hyperoxia
Daniel P. Bulte!, Louis S Bouchard?, Warren S Warren?, Michael D. Nosaworthy*
The Hospital for Sick Children, Toronto, Ontario, Canada; *Princeton University, Princeton, New Jersey, USA

Intermolecular multiple quantum coherences (iMQC) have been used to probe tissue structure on scales beyond those accessible by conventional imaging.
Combining this technique with hyperoxia (breathing 100% O2), to increase contrast and highlight tissue microvascul ature oxygenation, yields a new method of
potentially evaluating tissue function and pathology. Using a GE 1.5T CV/i MRI, intermolecular double quantum coherence (iDQC) imaging of asingle axial
dicethrough the brain lateral ventricleswas performed. Hyperoxia showed a marked reproducible change in image signal (~40% in gray matter), and ismore
senstiveto signal changes attempted by T1 or T2 mapping.

14:20 867. Effectsof Increasing Oxidative M etabolism on Stored Pulmonary Allogr aft Function
Matthias Peltz}, Timothy Thomas Hamilton, Tian-Teng He', Glenn Adams IV, Robert Yun-Nian Chao®, Michael

Erik Jessen', Dan Marshall Meyer!
YUniversity of Texas Southwestern Medical Center at Dallas, Dallas, Texas, USA

Lungs stored for transplantation continue to utilize oxygen after procurement. It is unknown whether ongoing oxidative metabolism is beneficial or deleterious.
We modified a preservation solution by adding U-**C-glucose (5 mM) or increasing concentrations of 3-**C-pyruvate (4 to 64 mM) to alter oxidative metabolism.
After storage, glutamate **C enrichment was maximal in lungs stored in a solution containing 32mM pyruvate. Subsequently, lung function was compared
between lungs stored under low (5 mM glucose) and high metabolic conditions (32mM pyruvate). No functional differences were observed between these groups.
Increasing oxidative metabolism during storage does not appear to harm reperfusion function.

14:30 868. Study of O NMR Sensitivity and Relaxation Times of Cerebral Water in Human at 7 Teda
Xiao-Hong Zhu', Xiaoliang Zhang*, Wei Chen*
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

The cerebral metabolic rate of oxygen (CMRO?2) isan important physiological parameter for studying brain function and diseases. We demonstrated previoudy
the possibility of using high-field 170 MR approach for mapping metabolic H2170 and imaging CMRO?2 in rat brain. Recently, we have studied 170 relaxation
times of the natural abundance H2170 in human brain (T1=5.46+0.09ms, T2=4.32+0.24ms and T2*=2.40+0.07ms), and sensitivity of 3D 170 MRSimageat 7
Teda. Our resultsindicate that the excellent sensitivity of 170 MRS image obtained at ultra-high field will be feasible for achieving 3D imaging of CMRO2 in
the human brain.

14:40  869. Quantifying Sodium Content in Human Heart with Short-echo, Adiabatic, Twisted Projection 2>Na
MRI

Ronald Ouwerkerk®, Robert G. Weiss', Paul A. Bottomley*
*Johns Hopkins University, Baltimore, Maryland, USA

Sodium (*Na) imageintensity is elevated in cancer, stroke, and myocardial infarction. Whether thisis due to an increased total sodium concentration (TSC), or
dueto altered relaxation timesis confounded by the very short Na T2 components. To remove this ambiguity, we combine fully-relaxed, ultra-short TE, ®Na
TP, with adiabatic excitation and an external concentration reference to allow quantitation using surface coils with inhomogeneous RF fields. We noninvasively
quantify, for thefirst time, myocardial TSC in 7 normal volunteers. TSC was 384, 41+10, and 78+17 uMol/g tissue, respectively, in Left Ventricular (LV) wall,
septum and blood.

14:50 870. In Vivo 3D Single/Triple Quantum Sodium M RI of Human Breast

Erica L. Authier!, Eric Reid", Fernando Boada®
'UPMC Health System, Pittsburgh, Pennsylvania, USA

We demonstrate the feasibility of performing triple quantum filtered sodium MRI in the breast of female normal human volunteers at 3.0T using a 17cm diameter
distributed capacitance transmit/receive surface coil. Our resultsindicate that 3D images of adequate signal-to-noise ratio and spatial resolution (>1cc) can be
acquired in acceptable imaging times (<16mins).

190



Poster Sessions

15:00 871. A Theoretical Model for By Inhomogeneity Effectsin Triple Quantum Sodium MRI

Costin Tanase', Fernando Emilio Boada®
*University of Pittsburgh, Pittsburgh, Pennsylvania, USA

Weintroduce and demonstrate the use of a superspace Relaxation Matrix formalism for the study of spin 3/2 relaxation in the presence of quadrupolar fluctuations
and BO inhomogeneities. The formalism allows for the automatic generation of the relaxation matrix aswell asthe Multiple Quantum Filtered (MQF) signal.
Using this formalism we have derived the analytic expressionsfor the triple quantum (TQ) and double quantum magic angle sodium signalsin the presence of BO
inhomogeneities. Predictions from the model agree well with experimentally measured results.

15:10 872.  Quantitative Imaging of >>Na using Spiral SPRITE on a 4T Whole-Body M achine

Meghan Halse', Sandro Romanzetti?, Joackim Kaffanke?, James Rioux", Nadim Jon Shah?, Bruce Bal con*
YUniversity of New Brunswick, Fredericton, New Brunswick, Canada; “Research Centre Jiilich GmbH, Jiilich, Germany

The spiral SPRITE sequence has been implemented on awhole-body 4T scanner for imaging of 2Na. A significant reduction in acquisition time, achieved by
virtue of the spiral trajectory through k-space, isreported. Further, reconstructed T, maps of **Na are demonsirated where the large number of acquired data
points make bi-exponential fitting readily feasible.

15:20  873. _In-Vivo Sodium Signal Changes during Acute Cerebral | schemia in Rabbits Measured by *Na MRI
Robert Bartha®, Ting-Yim Lee', Mathew J. Hogan?, Sarah Hughes', Enzo Barberi®, Nagalingam Rajakumar®, Ravi S

Menon*
Robarts Research Ingtitute, London, Ontario, Canada; “University of Ottawa, Ottawa, Ontario, Canada; 3University of Western Ontario,
London, Ontario, Canada

The non-invasive identification of the duration of cerebral ischemiais of paramount clinical importance when the duration of ischemia cannot be determined from
the time of symptom onset. The purpose of this study was to determine whether the accumulation of total 23Na measured non-invasively by MR is correlated
with the duration of acute focal ischemiain arabbit model. 23Nasignal decreased initially in infarcted tissue, then increased linearly until four hours after the
start of ischemia. Increased 23Nasignal intensity islikely due to the accumulation of 23Nain infarcted tissue from the collateral circulation.

MR Microscopy
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874. MRI in Biomedical M aterials Science: Non-Invasive Imaging of Controlled Release Phar maceutical
Formulations
David George Reid®, Keith J. Brooks®, Albert L. Busza®, Peter D. Reid®, Gino Martini?, Tracey A. Naylor?, Helen A.

Willey?, Laurence Robinson?, Chi Li?, Vin Re?, David A. Valentini®, Peter J. Coles®
GlaxoSmithKline, Welwyn, UK;; *GlaxoSmithKline, Harlow, Essex, UK; ®GlaxoSmithKline, Mississauga, Ontario, Canada

MRI isfinding increasing application in biomedical materials science. Its ability to detect water ingressinto tablets and other controlled drug release devices lends
it to the study of pharmaceutical formulations[1-5]. Drug release kinetics are a function of numerous factors, many of which are amenable to non-invasive study
by MRI: rate and uniformity of solvent ingress, swelling or erosion of the tablet matrix, phase changes such as solid to gel transitions, and diffusibility of included
solvent. Weillustrate instances where MRI has contributed to understanding physical processes underlying formulation behaviour.

875. Forensic MR Microscopy: Analysis of Blunt Force Trauma in Skin and Subcutaneous Fat Tissue

Michael J. Thali®, Kimberlee Potter?, Richard Dirnhofer’
*University Bern, Berne, Switzerland; 2Armed Forces I nstitute of Pathology, Rockville, Maryland, USA

Thisisthefirst application of magnetic resonance microscopy (MRM) to the documentation and analysis of soft tissue skin injuries due to blunt force trauma,
which are of medico-legal importance. The advantage of using MRM for wound documentation is that the analysis was not compromised by damage introduced
during histologic processing, and it was not limited to studies of the superficial layers of the skin but also included the subcutaneous tissues.

876. In-Vitro High Resolution MR Imaging of L ymph Node at 1.5T: Technigue and Preliminary
Observations
Dow-Mu Koh', David Collins?, Gina Brown®, Martin Leach?, Janet Husband®
'Royal Marsden Hospital & Institute of Cancer Research, Sutton, UK ; 2| nstitute of Cancer Research, Sutton, UK ; Royal Marsden
Hospital, Sutton, UK

The ability to detect nodal metastasis using MR imaging in combination with ultra-small iron oxide particles (USPIO) isinfluenced by the distribution and
magnetic susceptibility effects produced by these particles within nodes. We describe our results of in-vitro high-resolution MR imaging at 1.5T, which enabled us
to observe USPIO distribution in a human lymph node. On high-resolution imaging, nodal uptake of USPIO uptake was seen predominantly within the medulla
High regional concentration of USPIO resulted in local magnetic field distortion, which was recognised as areas with strong susceptibility artifacts.
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877. Comparison of High-resolution MRI and Optical Microscopy in Quantitation of Trabecular
Architecturein the Rat Femur

TimA.J. Hopper®, Roger Meder®, Jim M. Pope*
"Queendand University of Technology, Brisbane, Queendand, Australia

Recently, magnetic resonance micro-imaging (mMRI) has been applied to the study of trabecular bone structure in the diagnosis of osteoporosis[1-5]. Invitro
studies using clinical MR scanners have shown the potential of mMRI to predict the biomechanical strength of bone [2], and in vivo studies have demonstrated the
ahility to discriminate between patients with and without osteoporaotic fractures[3-5]. MRI also hasthe potential to quantify both trabecular bone density and
architecture. The aim of this project was to compare quantitative measures of rat femur bone morphology obtained from MRI with those obtained by conventional
optical microscopy.

878. Measuring the Refractive Index Distribution of the Eye Lensby MRI

Catherine Jones', Jim Pope*
"Queendand University of Technology, Brisbane, Queendand, Australia

A novel MRI technique has been devel oped to directly and non invasively measure refractive index distribution of the eye lens which could fill gapsin our
knowedge about age induced changesin thelens. The mechanism behind thistechniqueisthat both refractive index and relaxation ratesin the lens depend on
local protein concentration. However the technique had not yet been verified since accurate optical measurements of lens power were not obtained. In this study
focal length of isolated pig lenses was measured optically and using the MRI technique to investigate its feasibility.

879. Characterization of Tissue-Engineered Middle Phalanx by M agnetic Resonance M icr oscopy

Kimberlee Potter®, Paul Anderson®, Noritaka Isogai®, William Landis®
Armed Forces Institute of Pathology Annex, Rockville, Maryland, USA; 2Queen Mary College, University of London, London, UK;;
®Kinki University School of Medicine, Osaka, Japan; “Northeastern Ohio Universities College of Medicine, Rootstown, Ohio, USA

Thiswork describes the application of magnetic resonance microscopy (MRM) for assessing the spatial and temporal development of tissue elementsin tissue-
engineered implants without destructive sectioning or the introduction of histologic stains or fluorescent dyes. Three-dimensional X-ray microtomography (XMT)
images were used to validate the underlying relations between mineral density and water proton relaxation times and to devel op surrogate measures for mineral
densities generated in the mineralizing system investigated. The advantage of the MRM techniqueisthat it can yield information about theimplant in vivo aswell
asthe biological response of the body to the implanted material.

880. Mapping Retinal Hemor rhages with M agnetic Resonance M icr oscopy

William Oliver', Kimberlee Potter, lan McLean?, David Fowler®, Jamie Downs’

Armed Forces Ingtitute of Pathology Annex, Rockville, Maryland, USA; 2Armed Forces I ntitute of Pathology, Washington, DC, USA;
80ffice of the Chief Medical Examiner, State of Maryland, Baltimore, Maryland, USA; “Regional Medical Examiner, Savannah, Georgia,
USA

Diagnosis of Shaken Baby/Shaken Impact Syndrome (SBS) has traditionally emphasized the importance of retinal hemorrhage, but this has been recently
challenged. Other studies have found qualitative changes between retinal hemorrhage due to SBS and those due to other causes. MRM may provide a means of
quantifying and mapping retinal hemorrhage to provide an objective evaluation of retinal hemorrhage in questioned cases. In this study, five pairs of eyes of
suspected and confirmed child abuse cases were evaluated using MRM. The distribution correlated with histologic eval uation, though higher resolution will be
necessary for adequate mapping.

881. MR Microscopy of Myocardial Outflow Configuration in Normal Chick Embryo Hearts and Hearts
after Cardiac Neural Crest Ablation

Xiaowe Zhang', T. Mesud Yelbuz', Gary P. Cofer®, Margaret L. Kirby*, G. Allan Johnson®
'Duke University, Durham, North Carolina, USA

Studies to describe myocardial outflow configuration have been performed with variousimaging techniques. Magnetic resonance microscopy (MRM) could
provide new insight to assess and understand normal and abnormal cardiac development in established embryonic models. We performed 3D MRM with adual
contrast technique that combines perfusion with immersion fixation, to improve cardiac structural study of chick embryos. The results demonstrate the useful
application of this method to compare myocardial outflow configuration in normal chick embryo hearts with the hearts after cardiac neural crest ablation (CNCA).

882. MRI Study of Root Hair Dynamics and Micro Scale Water Uptake Patterns

Uri Shani®, Yacov Itzchak?, Eran Segal®, Tammar Kushnir?
"Hebrew University, Rehovot, Isradl; 2The Chaim Sheba Medical Center, Tel Hashomer, |sradl

MRI images provide means for noninvasive monitoring and quantification of spatial and temporal changes of the soil water during water uptake by plant roots. In
addition, root morphology and function can be studied in vivo. Inthisstudy, the spatial water content distribution, surrounding roots of cucumber seedlings grown
in a sandy soil, was evaluated under various transpiration periods. The depletion patterns of water serve asthe basisfor an attempt to understand and quantify the
mechanism and dynamics of water uptake.
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883. *Na NM R Spectroscopy and Diffusion Weighted MRI Studies on Sea-Ice at Differ ent
Temper atur es. The Influence of Environmental Effects on | ce Growth

Christian Bock®, Hajo Eicken?, Rolf M. Wittig*
!Alfred-Wegener-Ingtitute for Polar and Marine Research, Bremerhaven, Germany; University of Alaska Fairbanks, Fairbanks, Alaska,
USA

Knowledge of the physico-chemical properties of sea-ice with itsinclusions of liquid brineis essential for our understanding of the role of polar ice coversin
climate change. Spin-Echo, Diffusion-weighted MRI and 23Na-NMR were conducted on sea-ice sampled in Arctic Alaska to study the thermal evolution of brine
inclusions over atemperature range from —30 to —3 C. An in-plane resolution of 100 micrometers allowed usto investigate the increase in pore size, changes of
diffusion constants aswell asthe different precipitation points of hydrohalite and mirabilite with temperature. The results are in good agreement with theoretical
predictions.

884. In Vivo Measurement of ADC Change Due to Administration of Contrast Agents
Lisa Marie Fleming', Lisa J. Wilmes', Savannah C. Partridge', Donghui Wang', Maria Pallavicini*, Roland G.

Henry*, Nola M. Hylton
YUniversity of California San Francisco, San Francisco, California, USA

Diffusion-weighted single-shot fast spin echo (DW-SSFSE) was used to investigate the effect of contrast agents on the apparent diffusion coefficient (ADC) in
human breast cancer BT474 xenografts. The clinically available contrast agent, Gd-DTPA (Magnevist; Nihon Schering), demonstrated significant increasesin
tumor ADC after administration at a dosage of 0.1 and 0.2 mmol/kg, with a trend toward greater change at the higher dose. ADC valueswere significantly
reduced in tumor after administration of Albumin GADTPA30 and GADTPA-BMA encapsulating liposomes. Contrast agents appesar to alter thein vivo ADC
measurement after their administration.

885. Dependenceof T4, and T, on High Field Strengthsin Doped Agar ose Gels; Facilitating Selection of
Composition for Specific T1/T, at Relevant Field.

Lowri Cochlin', Andrew Blamire®, Peter Styles®
YUniversity of Oxford, Oxford, UK

Paramagnetic doped gel phantoms are widely used for evaluating MR procedures. Although copious data on relaxation properties for such gels exists at low-field
(<100MHz) thisis not the case at high-field. Gel compositions of 0.1 to 6%w/v agarose with 0.001 to 6mMol dm-3NiCl2, were measured with inversion-recovery
and spin-echo sequences at 85 to 500MHz. Relaxation rates are largely independent of each other: T1 principally [NiCl2] dependent, T2 [agarose] dependent.
Plotsof T1. T2 and composition are similar at each field, whereas T1 and T2 versusfield il lustrate mechanistic change between 300 and 400MHz, preventing
smple extrapol ation from low-field data.

886. Biexponential Attenuation of Water Diffusion in Leukemic Cells
Masato Sano’, Masaki Sekino!, Mari Ogiue-1keda’, Shoogo Ueno*
Graduate School of Medicine, University of Tokyo, Bunkyo-ku, Tokyo, Japan

We measured the fractions of fast and dow diffusion components for TCC-S cellsusing diffusion MRI, and compared with the fractions of volume obtained from
the diameter and the intensity of cells (intracellular space:0.486+0.053, extracelluar space:0.514+0.042). The signal decay of TCC-Susing high b factor was
approximated to a biexponential form and two components were obtained. The fractions of fast and sow diffusion components were 0.596+0.042 and
0.416+0.042, respectively. The difference between the fractions of diffusion components and volume is attributed to the exchange of water molecules between two
compartments.

887. Contributions of Collagen Matrix to Restricted Water Diffusion in Post-infarct Rat Heart
Junjie Chen', Sheng-Kwel Song!, Wei Liu®, Mike Scott?, Liz Lacy*, Stacy Allent, Samuel A. Wickline!, Xin Yu!
"Washington University in Saint Louis, Saint Louis, Missouri, USA

The purpose of this study isto delineate the impact of remodeled collagen matrix of post-infarct myocardium on water diffusivity and diffusion anisotropy. A rat
heart was digested with NaOH 4 weeks after infarction. Diffusion tensor MR images were acquired after all the non-fibrous components were digested. Infarct
area showed decreased water diffusion and increased diffusion anisotropy compared to non-infarct region, primarily dueto increased collagen deposition. This
study suggested that highly concentrated collagen fiber in infarct myocardium restricted water diffusion and contributed to water diffusion anisotropy.
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Hall D Monday 13:30 - 15:30

888. |IsSedation Necessary for Paediatric MRI?

Nisha Jain®, Andrew James Watt!
The Royal Hospital for Sick Children, Glasgow, UK

Oral and IV sedation iswidely used in paediatric MRI with a wide range of protocols and agents described in the literature. The reported failure rates of sedation
arein the order of 5-10% and complications such as hypoxaemiain the range of 1-2%. With the advent of ultrafast and ‘silent’ MRI scanning techniquesthere
may be less need for routine sedation. This study reviews our experience of providing a paediatric MRI service with a policy of no routine oral or IV sedation.

889. Development of a Comprehensive MRI Training Programme: European M edical Imaging
Technology Training (EMIT)
R. Wirestamt', A. Smmons’, F. Milano', F. S&hlberg’, M. Aimguist', C. Deane', J. Y. Giraud®, B. A. Jonsson’, I. L.

Lamm', C. Lewis', A. Nodl*, C. Roberts', P. Smith', S E. Strand*, S. Tabakov*
EMIT Project Consortium, King's College London - GKTSM, London, UK

The present project aimsto produce a comprehensive MRI training programme for medical physicists, to be introduced in hospitals as work-linked training. The
programme, of approximately 80 days duration, includes curricula, timetables, training tasks, training materials (el ectronic and Internet-based) and alarge image
database. Thetraining consists of approximately 50 tasks with emphasis on practical and experimental MRI physics activities, but also with the opportunity to
learn from simulation tools, realistic image sets and documents. The programme is also expected to be relevant to other disciplines.

I mage Processing and Analysis

Hall D Tuesday 13:30 - 15:30

890. An Assessment of Perfusion Reserve using Acetazolamide-BOL D Technique using EPI Compar ed to
99MmTc - HMPAO SPECT in Cerebrovascular Disease: Preliminary Report

In Chan Song®, Kee Hyun Chang®, Chang Wan Oh*, Keon Ha Kim'*, Moon Hee Han*
Seoul National University Hospital, Seoul, Republic of Korea

We devel oped a new method called the acetazolamide - BOLD MRI technique for perfusion reserve based on acetozolamide challenge and BOL D effect using
EPI technique. Perfusion reserves were assessed by the signal change in acetazolamide BOL D images by the integral of the signal intensity-time curve on a pixel-
by-pixel basis and compared with those of acetazoleamide SPECT in the peri-operative evaluation of cerebrovascular disease. Acetazolamide-BOLD MRI is
similar to or better than acetazoleamide SPECT in demonstrating cerebral perfusion reserve. Acetazolamide-BOLD MRI may be useful in perioperative
evaluation of perfusion reservein patients with cerebrovascular disease.

891. Brainlron Analysisof High Field MR Imagesfor Alzheimer’s Disease
Abdalmajeid Musa Alyassin®, John F. Schenck?, Zhu Li?*, David C. Alsop?, Earl A. Zimmerman®
'GE Global Research Center, Niskayuna, New Y ork, USA; 2Bl Deaconess Medical Center, Boston, Massachusetts, USA; *Albany
Medical Center, Albany, New Y ork, USA

Analysis of brain T2 values has been conducted on high-field (3T) MR images for Alzheimer’ s disease subjects aswell as cognitively healthy controls. Twelve
subjects were scanned with high field MR using a dual spin echo pulse sequence. The analysis of global brain iron indicated the T2 values for specific brain
regions were shorter for AD subjects than for normal volunteers. In addition, the regional brain analysisindicated that the spin echo sequenceis effectivein
capturing the drop in the apparent T2 values.

892. A Simple Algorithm for Curvilinear Refor matting of 3D MRI Data.

Janaka P. Wansapura®, Otis L. Wiliams!, Jimmy M. Williams', George Mandybur®
*University of Mississippi, Jackson, Mississippi, USA

A simple algorithm for curvilinear multiplanar reformatting (CMPR) of 3D MR imaging data is presented. The contour of the cortical surface was delineated
interactively on several user-selected dices of the 3D data set. The contour data isthen used to form a surface grid to which the 3D MRI datais mapped. Curved
surfaces at different depth levels are generated automatically. The method written in MATLAB, was used to visualize the position of subdural strip electrodeson
epilepsy patients (n=3), who were undergoing invasive electroencephal ography.
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893. 3D Visualization of Pathological Formsfrom MRI Data Obtained with Simultaneous Water and fat
Signals Suppression

Yuri A. Pirogov?, Leonid V. Gubskii?, Nikolai V. Anisimov*
"Moscow State University, Moscow, Russian Federation; Russian State Medical University, Moscow, Russian Federation

For enhancement of visualization and 3D-reconstruction of intracranial pathological forms, it is suggested to use MR images obtained with s multaneous water
and fat signals suppression. In this case one can more distinctly reveal pathological formsthat are hidden under powerful signals of fat and water. To realize
simultaneous suppression of water and fat signals, we use sequence “inversion-recovery” supplemented by second inversion pulse. Herewith the graphical data
processing and construction of 3D-images are smplified, astissue contrast pictureis maximally refined. The method isillustrated by 3D imagesin the cases of
intracranial tumors and subdural hematomas.

894. Reproducibility of Parametric T, ver sus Relaxation-weighted Signal Intensity in L ongitudinal
Studies of Human Brain Tumors

AJ Frew!, PM Thompson®, PB Tseng, TF Cloughesy®, AW Toga®, JR Alger*
*University of California Los AngdlesLos Angeles, California, USA

The effectiveness of automated T2 (transverse relaxation time) cal culation and automated image registration was evaluated with 11 longitudinally acquired 1.5-
Tedamagnetic resonance imaging studies of a brain cancer patient. Co-registered T1-weighted, double-echo PD and T2 weighted volume images for each time
point were compared to parametric T2 images calculated from double echo scans using automated image registration. The investigation demonstrated that the
parametric T2 values have significantly lower study-to-study variances (less than 2%) than the directly acquired signal intensity values (6.4% to 19%), suggesting
that parametric imaging is advantageous for detecting subtle changesin longitudinal studies.

895. Histogram Analysisof the Bound Proton Fraction and other Par ameter s obtained from Quantitative
M agnetisation Transfer |maging of M ultiple Scler osis Patients

Daniel Tozer!, Gerard R. Davies', Anita Ramani*, David H. Miller’, Paul S Tofts'
"University College London, London, UK

Maps of the parameters produced from a quantitative analysis of magnetisation transfer are used to produce whole brain histograms from Multiple Sclerosis
patients and controls. Five parameters are investigated, including the bound proton fraction, f, and the transverse relaxation time of these protons, T2B, A simple
analysis of these histogramsis performed using parameters such as peak height and location. It is shown that the group histograms of f have significantly different
25th and 75th centile points and that f/RA(1-f) has different peak locations for the two groups. Other parameters show borderline differences for some histogram
parameters.

896. State Space Estimation of the I nput Stimulus Function Using the Kalman Filter

Doug B. Ward", Yousef Mazaheri?
"Medical Collge of Wisconsin, Milwaukee, Wisconsin, USA; University of California, San Diego, California, USA

ThefMRI signal in response to stimuli istemporally blurred and distorted due to the dow response of the hemodynamic response function. Knowledge of the
hemodynamic response function, obtained during the same experiment, or asa result of a separate experiment, can be employed to obtain an estimate of the input
stimulus function. Reconstruction of the input stimulus function providesinsight into actual brain activity during task activation without temporal blurring, and
may be considered asafirst step toward estimation of the true neuronal input function.

897. Removal of Histogram Spikes Originating from Quantisation Noise in | mages

Danie Tozer', Paul S. Tofts'
"University College London, London, UK

Histogram spikes occur as a result of quantization noise in images used to generate parameter mapssuchasMTR or T1. A smple method is presented for the
removal of these spikes, which occur at predictable values, when the result of the division isequal to asimplefraction e.g. 1/2, 1/3, or 1/4. The addition of
uniformly distributed noise to the integer image data removes these spikes without degrading the histogram. T1 and MTR histograms from images with and
without this correction are shown, clearly showing that the spikes are removed by this procedure.

898. Reduction of Trianglesin Discretized Mar ching Cubesfor 3D Rendering of Brain MR Images
Yeji Han', Min Jeong Kwon*, HyunWook Park®
K orea Ingtitude of Science and Technology, Dagjeon, Republic of Korea

Surface rendering isa useful method in 3D visualization of brain MR images. Especially when the segmented result of MR imagesis given in advance, discretized
marching cubes (DiscM C) algorithm can be easily utilized. However, the complexity of cerebral surface increases the number of triangles produced by DiscMC
and thus, the computation time becomes an impediment to real-time 3D rendering. In order to speed up the 3D rendering, we propose amodified DiscMC table to
reduce the number of triangles DiscMC. The proposed method reduces the number of triangles by 30% without lossin brain MR image quality.
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899. Task Dependent Effects of Single-Trial Averaging on the Spatial Extent Detected in fMRI
Shin Yi Fang', Ju Chuan Huang®, Fan Chi Su*, Ho Ling Liu*
*Chang Gung Memorial Hospital and Chang Gung University, Kueishan, Taoyuan, Taiwan

We compared the effects of single-trial averaging on the spatial extent of event-related fMRI activation induced by avisual and alanguage task. The exponential
relation between number of trials and spatial extent, but the ascending rate was different between these two experiments. For the language task, the spatial extents
required less averaged-trials to reach the plateau level than the visual task (71.70 vs. 135.64 and 34.88 vs. 116.23 trials to reach 68% of asymptotic valuesin two
subjectsrespectively). Therefore the appropriate number of trialsfor fMRI experiments might depend on the tasksinvolved or the anticipated activated area.

I mage Processing: Segmentation

Hall D Saturday 14:00 - 16:00

900. Volumetry of the Human Brain: A Novel Segmentation Algorithm Combining Structur al
Quantitative MRI with Voxel Connectivity

Erin Lee McKinstry*, Hernan Jara®
'Boston University/BUSM/BME, Boston, Massachusetts, USA

This paper describes a novel, semi-automated, segmentation technique based on quantitative MRI properties and spatial connectivity. By utilizing a specialized
MRI pulse sequence, and two physics-based algorithms, we are able to calculate T1, T2, and proton density quantitative data in large contiguous volumes at the
voxd level. Thisinformation allowsfor accurate, reproducible segmentation and volumetry of tissue typesin the brain. The techniqueis applied to several data
sets acquired under different conditions. Consistent volumetric results are encouraging for the future devel opment of a fully automated segmentation tool.

901. Towardsan Automatic Lesion Segmentation M ethod on FSE | mages Using an Ensemble of Neur al
Networks

Andreas Hadjiprocopis®, Paul Tofts!
"University College London, London, UK

Thereisawell recognised need for arobust, accurate and reproducible automatic method for identifying multiple sclerosislesions on PD and T,-weighted images.
We present a method for automatic lesion segmentation of FSE images (PD& T,) based on an ensemble of feed-forward neural networks (FFNN). The input layer
of the ensembleistrained with different portions of hand-segmented lesion and non-lesion data. The final output of the ensemble is determined by a gate FFNN
trained to weigh the response of the input layer to previoudy unseen data.

902. Nonlinear M ulti-Resolution Symmetric Registration in Automated Segmention of Sub- and
Allocortical Structuresin MRI

Andrew Janke!, Robert Renwick?, Marc Budge®, Jens Pruessner?, D Louis Collins®
Centre for Magnetic Resonance, Brisbane, Queensdand, Australia; 2Montreal Neurological Institute, Montreal, Quebec, Canada;
SUniversity of Oxford and Raddliffe Infirmary, Oxford, UK

Model based segmentation relies upon a pre-existing notion of the chosen structure on an average model, various techniques allow these labels to then be
transformed onto individual patients anatomy. An inherent problem with this approach isthat of the asymmetry in the cortex. Here an approach that annulsthis
effect without compromising the automatic segmentation performance is presented. In this methodology, images are iteratively matched non-linearly to an
evolving model of average structure. At each iteration, images are matched to the mode! in both their original and mirrored orientation. An evolving model isthen
built from thisresult.

903. A Multi-Agent Framework for MRI Brain Scans Segmentation

Nathalie Richard®, Michel Dojat*, Catherine Garbay”
YINSERM U438, Grenoble, France; 2°CNRS TIMC, Grenoble, France

We areinterested in the segmentation of MRI Brain scans. Image segmentation isintrinsically a distributed processin term of goals to be reached, of zonesin the
image to be processed and of treatments to be achieved. Face to the general complexity of images (i.e. variahility of anatomical structures and acquisition artifacts
such as noise, intensity non-homogeneities or partial volume effect) the focalizations are continuously reconsidered during the evolution of the segmentation
process. We advocate situated and cooperative agents as a framework to manage the various information processing steps required in this context.
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904.  Segmentation of Brain MR Image Using Template M atching and Hier ar chical Fuzzy C-means
Algorithm
Min Jeong Kwon', Yeji Han', Il Hong Shin', HyunWook Park®
K orea Advanced Institute of Science and Technology, Dagjeon, Republic of Korea

In brain magnetic resonance (MR) images, segmentation and 3D visualization of brain are useful to diagnose abnormalities. The fuzzy c-means algorithm (FCM)
has been widely used for segmentation of brain MR images. However, FCM does not yield sufficient results under RF nonuniformity. We propose a segmentation
method composed of template matching to extract the cerebrum and a hierarchical FCM to segment the cerebrum into white matter, gray matter, and cerebrospinal
fluid without any parameter setting and heavy computation. The proposed method shows good segmentation results from T 1-weighted image under RF
nonuniformity.

905.  Segmentation of Brain Tissues by using DAEM
Ricardo Jose Ferrari®, Xingchang Wei*, Yunyan Zhang", J Ross MitchelI*
Seaman Family MR Research Centre, Calgary, Alberta, Canada

The Expectation-Maximization (EM) algorithm has been incorporated and is fundamental in several automatic tissue segmentation techniques. However, in the
initial stages of the algorithm the parameter unreliability may drive the technique to alocal maximum. Here we report on the first use of Deterministic Annealing
Expectation-Maximization (DAEM) and the Minimum Descriptor Length (MDL) principle for automatic segmentation of brain tissuesin MRI. The EM and
DAEM algorithms were compared by using a multispectral MRI dataset from a patient with MS. The DAEM shown better tissue differentiation and higher
accuracy in lesion quantification (79.69%) compared to the EM algorithm (63.54%).

906. Automated Segmentation of Cerebral Ventricular Compartments

Ying WU, Kilian M. Pohl?, Smon K. Warfidd®, Charles R. G. Guttmann®
Brigham & Women's Hospital, Boston, Massachusetts, USA; 2Massachuseits I nstitute of Technology, Boston, Massachuseits, USA

Fully automated segmentation of cerebral ventricle chambers, which is designed to discriminate the lateral, third and fourth ventricles, aswell asthe aqueduct is
presented and validated. A novel topol ogy-restricted intensity-based algorithm was extended by incorporating a ventricle probability model for ventricle
segmentation, and validated on 124 coronal SPGR sections of a healthy volunteer's brain. 3D-rendering of the segmented ventricles showed good qualitative
delineation of ventricular compartments. Comparison with a radiologist's manual delineation showed excellent agreement. We expect this method to be useful in
clinical studiesinvolving ventricular morphometry and for improving the segmentation of white matter lesions.

907. Segmentation of T,-weighted MRl Using an Ensemble of Neural Network and Clustering Experts

Andreas Hadjiprocopis®, Wagar Rashid*, Paul Tofts"
"University College London, London, UK

We present a method for segmenting T,-weighted EPI diffusion (b=0) images into three compartments, namely WM, GM and CSF, using a hybrid ensemble of
experts. One type of these experts (CLX) employsiterative, non-deterministic clustering based on soft K-means, expectati on-maximisation and simulated
annealing while the other employs feed-forward neural networks (NNX) and neural network entities (NNEX). NNX and NNEX experts are combined using yet
another neural network — the gate. The final outcome is determined by an output function — e.g. winner-takes-all, smple or weighted averaging, voting etc. —
which considers the outputs of the gate and the CLX experts.

908. Improved Brain Image Segmentation by Multiscale Analysis and Defor mable Template M atching
Anirban Roy*, Jim Xiuquan Ji*, Lei Yuan®, Zhi Pei Liang*
1Univers'ty of lllinoisat Urbana-Champaign, Urbana, llinois, USA

We present in this paper an improved brain image segmentation method based on a hybrid technique that integrates multiscale analysis and templ ate deformation.
We propose a new likelihood function and a new confidence measure, which can be used to classify the regions obtained by multiscale analysisinto anatomical
structures under the guidance of template deformation results with enhanced accuracy. The algorithm has been tested on several MR image data sets, yielding a
fairly accurate match with manually segmented results.

909.  Automated Segmentation of Brain Structure from MRI
Ladan Amini*?, Hamid Soltanian-Zadeh'?®, Caro Lucas™?
YUniversity of Tehran, Tehran, Iran; %I nstitute for Studiesin Theoretical Physics and Mathematics, Tehran, Iran; *Henry Ford Health
System, Detroit, Michigan, USA

We devel oped a new method for segmentation of specific brain structures from MRI. The method is based on a dynamic contour model, which deforms under
external and internal forces. The desired image features are utilized to define external force. A new algorithm integrating thresholding, fuzzy clustering, edge
filters, and morphological operations overcomes limitations of low contrast tissues and unclear edges. A new method automatically generatesthe initial contour
for the moddl, to delineate dependency of results on the operator. Application of the methods to thalamusillustrates its steps and similarity of the resultsto manual
segmentation by aradiologist.

910. Novd Initialization Technique for Expectation-Maximization Based Image Segmentation: Quantification
and Validation
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Sulaiman Sheriff', David LefkowitZ?, Seven Roys?, Tulay Adali®, Rao Gullapalli?
*University of Maryland Baltimore County, Baltimore, Maryland, USA; 2University of Maryland Medical Center, Baltimore, Maryland,
USA

Segmentation of brain MR images involves estimation of the various tissue quantities and defining contiguous regions of interest. We present a new method of
effective segmentation of brain MR images and also introduce an efficient and intuitive framework for comparison of the performance of various segmentation
algorithms. Any segmentation algorithm, which isapplied to MR brain images, can be quantified within this framework and the performance of the algorithm
measured efficiently against the performance of another. We compare our segmentation algorithm against two others using thisframework and discussthe relative
merits and demerits of each algorithm.

911. SIN: Segmentation by Inversion Nulling

Glyn Johnson', Henry Rusinek*
New York University School of Medicine, New Y ork, New Y ork, USA

Image segmentation is generally based on the different MRI signal intensities generated by different tissues. However, variationsin signal intensity due to RF non-
uniformity complicate segmentation. Furthermore, current methods are only semi-automatic. It is necessary to manually place regions of interest within typical
tissue areas. Here we present a method of segmentation based on inversion nulling of selected tissue types. The method isfully automatic and robust with respect
to RF non-uniformity.

912. MR Brain Volumetric Using Unsuper vised Segmentation T, Window Technique

Abdalmajeid Musa Alyassin®, Richard Mallozzi!, Zhu Li?, Danid Blezek!
'GE Global Research Center, Niskayuna, New Y ork, USA

A fully automatic segmentation technique of whole brain structures was developed in order to track the progression of dementiain Alzheimer’ s disease patients.
The technique utilizes a sandard dual spin echo MRI pulse sequence and is based on multi-spectral analysis technique. The percent brain parenchyma was used as
ameasure of thewhole brain volume. A standard deviation of lessthan 0.3% was achieved on seven repeated scans of the same subject. The technique runs
under a minute on adual 550 MHz Pentium-I11 PC.

I mage Processing: Registration

Hall D Sunday 13:30 - 15:30

913. Within-Group Non-Linear Registration |mproves VBM Analyss

Smon Duchesne!, Neda Bernasconi?, A. Janke!, Andrea Bernasconi?, D. Louis Collinst
"Montreal Neurological Institute, Montreal, Quebec, Canada

VBM relies heavily on an accurate registration process before comparing different volumes at avoxel level. Typically, linear registration is used to conform all
brains to the same shape, orientation and size. We have used non-linear registration of subjectsto the average of their respective grouping to reduce normal,
anatomical inter-subject variability and at the same time increase differences between groups. Results demonstrate (A) an increase in statistically significant voxels
and (B) that a smaller smoothing kernel can be used to achieve the same statistical significance with improved spatial localization.

914. Intermodality Registration via | nter active Graphics Coupled with AIR Intramodality Registration
James Q. Zhang', John M. Sullivan®, Praveen P. Kulkarni®, Mathew E. Brevard?, Udo A. Benz', Hongliang L. Yu®
"Worcester Polytechnic Institute, Worcester, Massachusetts, USA; *University of Massachusetts Medical School, Worcester,
Massachusetts, USA

Anintuitive graphical user interface records every step of the user-directed registration processyielding a single 4x4 cumulative affine transformation matrix. The
interactive GUI provides a seamlessinterface to the automated registration program AIR. This coupled registration strategy resolves several constraint situations.
It addresses the lack of topological relationships for intensity-driven registration programs. The coupled system accel erates convergence within AIR by allowing
interactive adjustments of registration parameters and view results on thefly. This system has produced highly reliable resultsfor registration of MR rat brain
imagesto 3D atlases fully segmented with more than 1000 sub-volume regions.

915. A Semi-Automatic Brain MR Image Registration Using 2-L evel Template Matching
Yei Han®, HyunWook Park’
K orea Ingtitude of Science and Technology, Dagjeon, Republic of Korea

A semi-automatic process of determining 10 necessary pointsis presented, which isrequired to register brain MR images based on Talairach atlas. Generally, 10
pointsare AC, PC, AP, PP, SP, IP, LP, RP and two points for midline. The suggested method reduces user input to 5 points, and finds the necessary points for
registration in amore stable manner by finding AC and PC using 2-level shape matching of the corpus callosum in an edge-enhanced image. Remaining points are
found using the intensity information of cutview.
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916.  Verification of Multimodal Image Registration using CT/MR/SPECT Brain Phantom
Tae-Suk Suh?t, Hosang Jin', Juyoung Song', Rahyeoung Juh?, Sookyo Chung®, Boyoung Choe', Hyongkoo Lee*
The Catholic University of Korea, Seoul, Republic of Korea

Image registration technique of CT-MR and CT-SPECT images using chamfer matching was studied. In addition, a method of accuracy evaluation of the image
registration using a home-made brain phantom was devel oped. The brain phantom was specially designed to obtain imaging dataset of CT, MR, and SPECT.
Accuracy of image fusion was assessed by the comparison between the center points of the section of N-shaped barsin an external frame and inserted targets of the
phantom. 3D rms (root-mean-square) trand ation deviations of CT-MR and CT-SPECT registration were found to be 1.98+0.63mm and 3.69+1.07mm,
respectively.

917. Global Optimization of Mutual I nfor mation: Retr ospective Registration of Rodent Brain M Rl

Ponnada A. Narayana', Renjie He*
"University of Texas Medical School at Houston, Houston, Texas, USA

A fully automatic technique for retrospective alignment of rodent MR brain imagesis described. It relies on global optimization of mutual information (M), using
amulti-resolution paradigm for improved efficiency. Conventional optimization techniques often fail because of distortionsand local minimaintroduced in the Ml
function by the properties and manipulations of images. In these studies we have combined differential evolution (DE), a stochastic method which isefficient in
large search space, with dividing rectangle (DIRECT), a deterministic technique, for increased efficiency and guaranteed optimization. Registration resultson MR
images of rodent brainsindicate subvoxel precision.

918. A Monte Carlo Technique for Co-Registration of 3D M RA images

K. Craig Goodrich®, Dennis L. Parker*
*University of Utah, Salt Lake City, Utah, USA

In order to determine reproducibility of MR Angiography acquisition and segmentation, MRA images must be co-registered. MR Angiograms were interpol ated,
segmented and alandmark visiblein all data sets was used as the center of rotation. Random angles within a user-defined range are generated and used to rotate
theimage. A binary (1=vessdl, 0=not vessel) multiplication of the 3D volumesis summed and used as the figure of merit. The processis repeated with a
diminishing range of random angles until the stop criterion ismet. The algorithm obtains excellent registration of 3D segmented angiogramsin areasonabletime.

919. Image-Based M ethods and Or bital Navigator Echoesfor Prospective Registration

Egbert Gedat?, Jiirgen Braun®, Ingolf Sack, Johannes Bernarding*
"University Hospital Benjamin Franklin, Berlin, Germany

Monitoring cerebral diseases such as stroke or brain tumorswith MRI requires high-precision comparison of initial and follow-up images. Prospective registration
and adaptation of dice gradientsand FOV prior to the examination avoid interpolation artifacts. Image- and k-space-based methods to obtain the 3D
transformation matrix were implemented and compared. I nter-exam trand ation and rotation were determined with cross-correlation of pre- and post images. This
time-consuming image-based registration can be obviated by using orbital navigator echoes in different orientations. Phantom measurements showed that the
orbital navigator echo method is as accurate and much faster than image based prospective registration.

I mage Processing: Atlases, Templates, and Volumetry

Hall D Monday 13:30 - 15:30

920. A Dynamic MRI Brain Atlas

Derek L. Hill*, Jo V. Hajnal?, Daniel Rueckert?, Thomas Hartkens', Steve M. Smith®, Kate McLeish®
!King's College London, London, UK; 2lmperial College, London, UK; *University of Oxford, Oxford, UK

We describe a dynamic brain atlas that uses the capabilities of computational gridsto customize a brain atlas on the fly to a study subject. The atlas can be
generated from a sub-set of 180 reference brains closest in age and gender to the study subject. The dynamic atlas can be used to assist in interpretation of volume
MR images of the brain for clinical or research purposes.

921. Reproducibilities of Cerebral Atrophy Measured from Various M RI Pulse Sequences

Mark Andrew Horsfield!, Mara Rocca?, Paolo Rossi?, Massimo Filippi?, Marco Rovaris®, Rohit Bakshi®
YUniversity of Leicester, Leicester, UK; *Ospedale S. Raffaele, Milano, Italy; 2Jacobs Neurological Intitute, Buffalo, New Y ork, USA

Cerébral atrophy from MRI brain scansis an important outcome measurein clinical trials for several neurological diseases, such as Alzheimer's and multiple
sclerosis. The measurement of atrophy can be time consuming when the technique is applied to studiesinvolving many patients, and it isimportant to assessthe
reproducibility of the data collection and image analysis methods. This study examines the scan-rescan reproducibility achievable using different T1-weighted
pul se sequences with fully-automated, and semi-automated methods of analysis.
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922. Measuring Brain Volumein Patientswith M ultiple Sclerosis: A Comparison of Three Common

Approaches
Zografos Caramanos', Douglas L. Arnold?, D. Louis Collinst
"Montreal Neurological Institute, Montreal, Quebec, Canada

We compared three common approaches to calculating brain volumein MS: Collins BICCR, Fisher's BPF and L osseff's ventricular/brain ratio and found that all
three were highly intercorrelated - both in patientswith RR and SP MS (r's= 0.92 t0 0.99). The addition of T1 data to the T2/PD data used in calculating these
measures did not improve correlations with either EDSS or age. Surprisingly, the Losseff measure, which is much smpler to calculate than either the BICCR or
the BPF, correlated aswell - or better - with EDSS than these two more computational ly-expensive measures of brain volume.

923. Local Volume Changes of the Cor pus Callosum from 3D MR I mages of Wildtype and K nockout
Mouse Brains

Ghassan Hamarneh?, Josette Chen', Nir Lifshitz', Jeff Henderson?, Mark Henkel man®
"Hospital for Sick Children, Toronto, Ontario, Canada; *University of Toronto, Toronto, Ontario, Canada

We characterize 3D local volume changes of the corpus callosum from MR images of wildtype and neuro-transgenic fixed mouse brains. We demonstrate how the
measurement technique could be used for detecting morphological phenotypes for mutant mouse screening.

I mage Processing: New Techniques

Hall D Tuesday 13:30 - 15:30

924. Micro-MRI Derived Bone Structure: Effect of Serial Registration on Longitudinal Analysis

James C. Gee!, Zhiyong Xi€e', Bryon R. Gomberg', Alexander C. Wright!, Punam K. Sahat, Felix W. Wehrli*
1Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

Recent advancesin p-MRI technology now allow imaging at resolutions suitable for detailed structural analysisin patients. For effective treatment monitoring,
methods are needed to reliably match the analysis volume of the baseline to that of the follow-up studies. Here we examine arigid and non-rigid registration
method in repeat exams performed 1 month and 12 months after the baseline scan as part of aclinical sudy aimed at evaluating the effect of hormone replacement
therapy on trabecular architecture.

925. Evaluation of a Semi-Automatic Segmentation of Cartilage Based on k-Means

Julio Carballido-Gamio, Timothy C. Dunn', Grace E. Lau?, Suchandrima Banerjee', Sharmila Majumdar?*
YUniversity of California San Francisco, San Francisco, California, USA; University of California Berkeley, Berkeley, California, USA

Cartilage segmentation based on magnetic resonance images (MRI) is a necessary but often time-consuming processin order to determine morphologic parameters
for assessment of osteoarthritis (OA) of the knee. A semi-automatic segmentation process was devel oped and shown to reduce the number of points placed by 35%
on average compared to manual segmentation. The paired (n = 268) volume and thickness values for the two techniques were found to have good agreement (r =
0.932 and r = 0.851, respectively), however there were a significant increasesin both with the semi-automatic technique of 35% (p<0.001, both).

926. 3-Dimensional Rigid Body Registration of Normal and Arthritic Rat Joints

Nadeem Saeed", Keith J. Brooks', Howard Dennison®, Alan White!, K Kumar Changani®
'GlaxoSmithKline, Welwyn, Hertfordshire, UK

Rheumatoid arthritis (RA) resultsin inflammation of thejoints. High resolution 3-dimensional MR images of rat hind legs ex-vivo were acquired to visualize the
joints so that comparisons could be made between diseased and normal joints. A key requirement for such analysisisthat the jointsin the two groups (diseased
and normal) should bein identical positions. 3-dimensional rigid body image registration employing segmentation of tendons and bone was employed to register
images from the diseased and normal rat joints.

927. Magnitude Image C-SPAMM Reconstruction (MICSR) and HARP Analysis of Tongue Motion
Moriel NessAiver!, Vijay Parthasarathy?, Jerry L. Prince?, Maureen Stone®
YUniversity of Maryland Medical School, Baltimore, Maryland, USA; Johns Hopkins University, Baltimore, Maryland, USA; *University
of Maryland Dental School, Baltimore, Maryland, USA

CSPAMM tagged cine images of the tongue are obtained during the repeated annunciation of short syllables. The use of Magnitude Image CSPAMM
Reconstruction (MICSR), which produces tags which persist for more than 1000 msec, €liminates the need to process complex data and facilitates both the use of
surface coil correction algorithms and harmonic phase (HARP) processing to compute motion and strain in two-dimensions. These improved processing methods
allow usto measure tongue deformations in speech more easily, with more accuracy and using longer speech samples.
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928. Comparisons of Rotation Algorithmsfor MR K-space and | mage Data

Yunhong Shu', Wen-tung Wang®, Matt A. Bernstein®
"Mayo Clinic, Rochester, Minnesota, USA

Rotation of a portion of k-spaceisrequired for some motion correction methods and other applications. The sharply-peaked nature of k-space data makesthe
problem challenging, in addition to being computationally intensive. Three rotation algorithms are investigated here: 1) bicubic 2) 3-pass shear, and 3) chirp-z.
Rotations were performed on both MR k-space and image data. Qualitative comparison and quantitative metrics indicate that method 2) and 3) provide superior
image quality than method 1), at the cost of more computation time. Rotation using chirp-z transformation offers the best trade off between image quality and
computation time.

929. Registration of MR Data in the k-Space Domain using Pr oj ections

W. Scott Hoge', Carl Fredrik Westin®
'Brigham and Women's Hospital and Harvard Medical School, Boston, Massachusetts, USA

We present amethod for the registration of two similar images via subspace projectionsin the Fourier domain. Two imagesthat are smilar up to atrandationin
the spatial domain exhibit alinear phase differencein their Fourier domain representation. We review a method based on this Fourier shift theorem that gives
estimates of trandational shifts between two images with subpixel resolution, and extend the concept to enable identification of image rotations.

930. Partial Volume Tissue Segmentation using L ocal Grey-L evel Slope | nfor mation
David C. Williamson', Neil A. Thacker®, Sephen R. Williams*
"University of Manchester, Manchester, UK

Partial volumesin MR images can lead to misclassification of pixels and substantial errorsin volumetric estimation. Often ad hoc Bayesian priors, based on
assumed structure of an image, are used to resolve ambiguitiesin classification. However such methods may resultsin a model-driven segmentation, rather than
onedriven by the data. In thiswork the distribution of grey levels and the grey-level dopeismodelled. A Bayesian tissue classifier is constructed from the model,
requiring no assumptions about image structure. Segmentation of images of the human leg and the human brain demonstrate how this method removes commonly
occurring artefacts.

931. A New Image Similarity Measure for an |mproved Small-Scale Accuracy of Nonrigid | mage

Registration
Oskar Skrinjar?, Yi-Yu Chou®
'Georgia Institute of Technology, Atlanta, Georgia, USA

Normalized mutual information (NM1) outperforms other image similarity measures (ISMs) in the case of rigid image registration (IR). However, it completely
neglects information in the point neighborhood (PN). While the underlying (rigid) spatial transformation compensates for this problemin the case of rigid IR, it
turns out that the PN information is critical for nonrigid IR. We propose anew 1SM that incorporates PN information and show that it performs better than mean
square difference (MSD) and NMI in the case of nonrigid IR. Such an ISM allows for an improvement of the small-scale accuracy of nonrigid IR agorithms.

932.  Resampling Original Components Included MR I mages Using | ndependent Component Analysis
Moyoko Saito', Toshiharu Nakai', Naoyuki Takei?, Shume Murakami®, Shigeru Muraki*
*National Institute of Advanced Industrial Science and Technology, Ikeda, Osaka, Japan; ?Institute of Biomedical Research and
Innovation, Kobe, Hyogo, Japan; *Osaka University Graduate School of Dentistry, Suita, Osaka, Japan; “National Institute of Advanced
Industrial Science and Technology, Tsukuba, Ibaragi, Japan

A phantom study was designed in order to demonstrate the property of independent component analysis (ICA) to resample the components of different T1 and T2
relaxation timesincluded in MR images. Twenty-three combinations consisted of four MR images, which were selected from seven original MR images, were
applied to the ICA. By choosing the appropriate TE and TR, the signals from the four original components included in the phantom were separated into the IC
images with the resamplerate over 70 %. |CA may be atool to enhance tissue contrastsin MR images based on the relaxation times.

933. MRI Database Development and Visualization for Trandational Science Studies
Udo A. Benz', John M. Sullivan®, Miao Lu', Marcelo Febo?, Craig F. Ferris®
"Worcester Polytechnic Institute, Worcester, Massachusetts, USA; 2University of Puerto Rico Medical School, San Juan, Puerto Rico;
3University of Massachusetts Medical School, Worcester, Massachusetts, USA

The science of high field MRI is growing exponentially and the amount of data collected islarge. 1GB per study is not uncommon. We have devel oped routines
that extract parameters from manufacturer-encoded files and store thisinformation in aMySQL database with XML retrieval procedures. Graphical display tools
facilitate the queries and subsequent anal yses such as segmentation and registration. The Internet2 consortium is used for high bandwidth communication that
allowsreal time collaborations amongst geographically distant research sites. Training and interactive research sess ons between the two Internet2 universities
viewed the same graphical tools and displays s multaneoudy.
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934. De-Noising of MR Images by Complex GCV Wavelet Algorithm

Uri Nevo', Israd Tvito!, Gadi Godman?, Solange Aksdrod!
Td Aviv University, Td-Aviv, Israel; *Hadassah Hebrew University Hospital, Ein Karem, Jerusalem, Isradl

A de-noising schemeis presented here whereby the complex components of the image are decomposed by Wavel et transform and de-noised by General Cross
Validation (GCV) threshold, prior to the reconstruction of the magnitude image. We show that this de-noising scheme improves the SNR in both simulated and
experimentally acquired images, and allows significantly more reliable analysis of theimages. The Complex-GCV denoising scheme minimally affects theimage
sharpness, and is superior to other commonly used Wavelet de-noising schemes.

935.  3D-Reconstruction of Bone Structures From Multi-Spectral MRI Data Sets
Christian Dullin', Thomas Kérbs®, Peter Adan?, Paul Seidel?, Alexander Petrovitch?, Werner A. Kaiser?, Jirgen R.
Reichenbach?
13di GmbH, Jena, Thuringia, Germany; *Friedrich-Schiller University, Jena, Germany

An image reconstruction algorithm was devel oped and tested to extract and visualize bone structures of the human head in-vivo from T 1-weighted and proton-
density-(PD)-weighted 3D-MRI data sets, which were acquired with an isotropic voxel resolution of 1 x 1 x 1 mm3. Image data were transformed to a two-
dimensional feature space whose parameters were estimated with an expectation-maximation (EM) algorithm. A mean geometric deviation of lessthan 1 mmiin
all directions was obtained between the reconstructed skull from MRI data and the corresponding reconstruction from CT data of a patient.

936.  Variable Contrast and Brightnessfor Extended FOV MRI
Sephen J. Riederer®, Chengying N. Wu', Roger C. Grimnt, David C. Kruger®
"Mayo Clinic, Rochester, Minnesota, USA

Recently a number of methods have been devel oped to image an extended field of view; e.g. > 100 cm, using either multiple-station or continuous table motion
techniques. Because of the variation in signal over the extended image, it may be difficult to select display brightness and contrast settings well suited to the entire
FOV. Thetopic of this poster isthe development of a technique in which brightness and contrast may vary continuoudy acrosstheimage. Thisprovidesan
image which optimally portrays targeted structures but without discontinuitiesin brightness. The method is demonstrated using peripheral runoff MRA studies

937. Building Optimal Statistical Defor mable M odel with M anifold Embedding

Paramate Horkaew", Robert D. Merrifidd", GuangZhong Yang*
! mperial College, London, UK

We describe the creation of an optimal statistical deformable model from a set of surfaces whose topology is homeomorphic to a compact 2D manifold with
boundary. The optimal parameterization of each shapeisrecursively refined by using hierarchical PBMs and B-spline representation of the surfaces. A criterion
based on MDL was used to define the global correspondence. The strength of the proposed method is demonstrated by deriving a concise tatistical model of the
LV, which has principal modes of variation that correspond to intrinsic cardiac motions. The extension of the technique to shapes with complex topology isalso
discussed.

938. An Optimised Gel Dosimeter for Verification of Absolute Radiation Dose using M RI

Gary Paul Liney', Andrew Beavis®, Alan Heathcote!, Alan Jenner?, Lindsay Turnbull*
*University of Hull, Hull, East Riding, UK; ?Hull & East Y orks Hospitals, Hull, East Riding, UK

Thiswork demonstrates the efficacy of MRI in providing absolute dose verification for Radiotherapy planning. A new type of gel dosimeter isused to provide a
calibration of R, versus dose. The gel has a number of advantages over previous materialsin terms of production, reproducibility and an extended dose range. The
calibration techniqueis used to verify dose measurementsin a separate vessel in three dimensions, to within 2% of delivered intent. Thistechniquewill be
invaluable in the acceptance testing of Intensity Modulated Radiotherapy, which permits advanced conformal treatment and therefore requires rigorous quality
contral.

939. Quantification of Fluid using Calibrated M agentic Resonance Hydr ometry

Johannes T. Heverhagen®, Dominik Boehn?, Klaus J. Klose®
The Ohio State University, Columbus, Ohio, USA; 2MeVis, Bremen, Germany; Philipps University, Marburg, Hessen, Germany

Quantification of fluid in vivo isa desirable goal in diagnostic imaging. Purpose of our study was to show the feasihility to quantify steady volumes of fluid with
heavily T2-weighted imaging. In a phantom study, we used calibration phantoms with known volumes to determine volumes of measurement phantoms. The
results demonstrated a linear correlation between MRI signal and amount of fluid in phantoms and confirmed the possibility of easy and fast volume measurement.
In conclusion, our study proposes atool for non-invasive, fast and accurate measurement of fluid volumes. In vivo studies have to be conducted to verify the data.
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940. Wavelet Packet Denoising of Complex Phase Difference M RA | mages

John W. Grinstead®, Shantanu Snha!
1Univers'ty of CaliforniaLos Angeles, Los Angeles, California, USA

Phase subtracted (vel ocity encoded) images can suffer from low SNR when imaging small vessels. Wavelet packet filtering allows noise removal with less|oss of
resolution and detail than many methods such as Fourier analysis. Filtering of the complex data allows one to simultaneoudy improve the magnitude and phase
images, and also allows one to assume a Gaussian noise distribution in each of the quadrature images that arefiltered. A smplified wavelet packet denoising

a gorithm was tested on phantom and in-vivo cerebral phase-contrast flow data and was seen to provide noticeable improvements.

941. Spiral Steady State Free Precession Imaging with the Diminishing Variance Algorithm for High
Resolution Coronary Artery Imaging
Robert W, Schaffer®, Brian A. Hargreaves', Craig H. Meyer?, Krishna S. Nayak’, Bob S Hu®, Dwight G. Nishimura®

Stanford University, Stanford, California, USA; 2University of Virginia, Charlottesville, Virginia, USA; *Palo Alto Medical Foundation,
Palo Alto, Cdlifornia, USA

A breath-held, cardiac-gated, fat-suppressed, steady state free precession (SSFP) sequence with short spiral readouts can produce high-resolution images of the
coronary arteries, however, the resolution and SNR are limited by breath-hold length. The diminishing variance algorithm (DVA) reduces motion artifacts while
maintaining SNR and allowing free breathing. It monitors heart position using navigators and iteratively improves a base image by re-acquiring motion-afflicted
data. By combining a cardiac-gated, fat-suppressed, spiral SSFP sequence with navigated imaging using DVA we have the ahility to produce sub-millimeter
resolution coronary artery imagesin free-breathing subjects with good contrast and high SNR.

942. Ex-Vivo Rabbit Aortae Wall and Plague Segmentation Using Textur e Analysis, Region Growing and

Thresholding
Nadeem Saeed", Andrew P. Blackaby', Paul D. Hockings', G Martin Benson?, David G. Reid*
GlaxoSmithKline, Welwyn, Hertfordshire, UK ; GlaxoSmithKline, Stevenage, Hertfordshire, UK

Atherosclerotic plague deposition occurs along the aortic wall in WHHL rabbits. 3D MRI of rabbit aortae ex-vivo is useful for quantifying the build-up of plaque
inthismodel. Manual segmentation of the aorta wall from the plaque islaborious, monotonous and prone to operator errors. A semi-automated method that
employstexture analysis, region growing and thresholding has been devel oped to segment the aortic wall and plaque. Segmentation of five samples hasresulted
in good correlation (r=0.966) between the manual and the semi-automated methods. Paired t-test showed that the difference between the methods was not
significant (p=0.2895).

943. Estimation of Noise Pixel Intensity for MRI Blood Flow | mages

Arsalan Sepehrit
*University of Nottingham, Nottingham, UK

In the preceding work | introduced a new technique to estimate the noise pixel intensity for the MR blood flow images using Fourier Velocity Encoding
Technique. Theimages, which have been used, are acquired on aMR system and were located on the femoral artery. | used a mathematical model to measure the
noise. Knowing more about the noise will help to introduce a proper filtering in turn to help to diagnosis of arterial disease.

944. Measuring Clot Volumes using a Water shed Segmentation Algorithm.

AnneL. Martd?, Gota S Dday', Lucy R. Danids', Paul S Morgan', Alan R. Moody*
*University Hospital, Nottingham, UK

Recent thrombus within atherosclerotic plaque appears as a region of high intensity on T1 weighted fat suppressed images. Estimating clot volumeis difficult as
the signal intensity in both the plaque and the tissue background is heterogeneous. We have used a 3D segmentation technique based on the watershed method. In
order to overcome the problem of over-segmentation, markers have been placed on the images marking the inside and outside of the thrombus. Interpolationis
used to refine the segmentation. The user interfaceis quick and simple to use and reproducibility of the technique is acceptable.

945. An Automated Segmentation M ethod for Assessing Myocardial Infarct Size Using K-M eans

Algorithm

Priti Madhav?, Vu Mai?, Ming Zhang®, Qun Chen?

"Northwestern University, Evanston, lllinois, USA; Evanston Northwestern Healthcare, Evanston, lllinois, USA; 3MD OnLine, Lexington,
Massachusetts, USA

The objective of the work isto develop an automated method for volumetric measurement of myocardial infarct volume. Segmented maps of the left ventricle with
infarcted tissue were automatically constructed using k-means algorithm. This map can be used to assess the size of the infracted myocardium and diagnose the
extent of myocardial injury in patients.
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946. Visualizing 3D Difference lmagesin Compar ative M R-M ammogr aphy

Michad Andrew Wirth', Alexei Stapinski®
*University of Guelph, Guelph, Ontario, Canada

Three-dimensional MR imaging of the breast allows for visualization of structureswithin the breast, their size, shape, and rel ationships with neighboring
structures. The process of comparing contrast-enhanced MR images of the breast to delineate differencesis often limited by difficultiesin 3D visualization. To
provide a clearer understanding of the 3D nature of a breast MR it is possible to use 3D rendering techniques such asiso-surface and volume rendering. This paper
illustrates methods of blending visualization techniquesto provide for improved comprehension of 3D difference images.

947. An algorithm for Extracting the Skin Surfacein MR Breast mages
Michadl Andrew Wirth!, Rui Wang®, Alexei Sapinskit
*University of Guelph, Guelph, Ontario, Canada

Segmentation of 2D MR breast imagesis usually composed of detecting (i) the breast/air boundary (skin edge) and (i) the chest wall boundary. Theindividual
2D contours representing the skin edge can then be integrated to form a 3D representation of the skin surface. Extraction of the breast region through
identification of the breast contour marks the outer margin of the breast, making it possible to exclude the non-breast region from the search for abnormalities.
This paper outlines a ssmple algorithm to extract the skin surface from MR breast images.

Data Processing and Pulse Sequences

Hall D Saturday 14:00 - 16:00

948. Magnetic Resonance Artery Vein Segmentation

Harvey E. Cline!, Segwalt Ludke'
'GE Global Research Center, Niskayuna, New Y ork, USA

Blood pool agents provide more time for the higher resolution three-dimensional acquisition; however, they contrast both arteries and venous structures. The
bubble wave algorithm provides automatic segmentation for separating of arteriesfrom veinsin peripheral vascular disease to better assess the blood vessel
morphol ogy in magnetic resonance angiograms.

949. On the Resolution of HARP-MRI

Vijay Parthasarathy®, Jerry Ladd Prince
*Johns Hopkins University, Baltimore, Maryland, USA

Harmonic phase MR is used to measure myocardial motion and strain from tagged MR images. Since HARP uses a band-passfilter to extract the spectral peaks,
itisnatural to believe that HARP strain resolution is equal to theintrinsic Fourier resolution defined by thefilter. We show here using a theoretical model and a
computer smulation that the strain resolution is actually better than the intrinsic resolution.

950. A New HARP-based M ethod for Fast Tracking of 3D Cardiac Motion

Li Pan', Joao A.C. Lima', Nad F. Osman®
*Johns Hopkins University, Baltimore, Maryland, USA

We present a fast and semiautomatic method for tracking 3D cardiac motion from short- and long-axis tagged MRI images. Thetechniqueisbased on the
harmonic phase (HARP) method and extendsit to track 3D motion. The phase time-invariance property of material pointsisused for motion tracking. Thetotal
time required for tracking 3D cardiac motion is~10 minutes. Further analysis of Lagrangian strain and twist angle demonstrates that during systole, the lateral
left ventricle wall shows a greater strain than the septum and the short-axis dices show a gradually changing twist pattern.

951. Simple Segmentation of Cardiac MR

Rado Andriantsimiavona®, Derek L. Hill%, Lewis D. Griffin', Reza Razavi®
King's College London, London, UK

In the current work, an approach for cardiac segmentation is described that not only allows blood segmentation (as a mean to define cardiac chambers - |eft and
right ventricles - and vessels) but also integrates user’ sinput - hisinterpretation of where the boundaries are - in asimple and user friendly way.
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952. ThePreprocessing Effect using k-M eans Clustering and M erging Algorithmsin Cardiac L eft
Ventricle Segmentation
Ik Hwan Cho?, Jung Su Oh?, Kyong Sk On?, In Chan Song*, Kee Hyun Chang®*, Dong Seok Jeong*
!|nha University, Incheon, Republic of Korea; 2Seoul National University, Seoul, Republic of Korea; *Medical Research Center,, Seoul,
Republic of Korea; “Seoul National University Hospital, Seoul, Republic of Korea

In MR cardiac | eft-ventricle (L V) segmentation using snake model, the preprocessing method to remove artifactsis necessary since the contour may converge into
undesirable one because of artifactsinside of LV. Therefore we propose the new preprocessing method using k-means clustering and merging algorithms and
evaluate its effect as comparing the segmentation results before and after using images preprocessed by our proposed method in the GVF (Gradient Vector Flow)
snake model. With the proposed preprocessing method, artifactsinside of LV disappeared and then contour can converge into correct one, and the performance of
the GVF snake model can be improved.

953. Denoising of the Dynamic Sequence of Images for Cardiac Perfusion Studies

Dmitri Y. Riabkov!, Edward V.R. Di Bdlla®, Albert J. Sinusas’®
*University of Utah, Salt Lake City, Utah, USA; 2Y ale University, New Haven, Connecticut, USA

Estimation of the kinetic parameters of the myocardial tissuein cardiac perfusion studies requires rapid dynamic image sequences with high SNR to follow the
contrast bolus. Principal component analysis (PCA) was applied to dynamic sequences and a significant noise reduction was achieved. Since the accuracy of PCA
denoising increases with the number of images per unit time, it somewhat compensates for the higher noiseintrinsic to rapid imaging. Model parameter estimates
obtained without use of an arterial input function were improved by processing with PCA.

Exploitation of RF Techniquesfor MRI

Hall D Sunday 13:30 - 15:30

954. Strip-MAMBA: Combined Step Field and Gradient 2D Planar Encoding
Martyn Paley', Kuan Lee', JimWiId}, San Fichele', Elspeth Whitby*, 1ain Wilkinson®, Edwin van Beek!, Paul

Griffiths®
University of Sheffield, Sheffield, Y orkshire, UK

A new method of collecting ultra-fast 2D images, known as strip-MAMBA, has been demonstrated experimentally. The images have conventional resolutionin
the frequency encode direction but orthogonal in-plane resolution dependent on the number of coilsin a BO step field array, which encodes through a priori
knowledge of the coil location. A single unidirectional readout gradient is used to encode one dimension whilst the second in-plane dimension is encoded without
conventional switched phase encoding in a single shot. The method has been tested on phantomsyielding very rapid 2D image frame rates.

955. Magnetization Dynamicsin the SSFP or FSE Sequences M ade Simpler, Somewhat.

Patrick Le Roux*
'GE Medical Systems, Buc, France

A better understanding of the SSFP sequence is brought about by considering the transformation undergone by the magnetization from one center of the TR
interval to the center of the next interval rather than from pulse to pulse asis usually done. Then the SSFPand FSE (or RARE or CPMG) sequences can be seen
in the same framework. Therotation , stabilization by dispersion, the rel axation processes, and active stabilization can now be characterized in a smple manner
for both sequences.

956. Improved Slice Profile and Reduced Fast Spin Echo Spacing with Variable-Rate Selective Excitation

Reed F. Busse', Belinda SY Li?, Xiacjuan Li*
'GE Medical Systems, Menlo Park, California, USA; ’GE Medical Systems, Evanston, Illinois, USA; *University of California, San
Francisco, California, USA

The Variable-Rate Sdlective Excitation (VERSE) technique is shown to improve image quality by reducing fast spin echo spacing and improving dice profile. An
a gorithm was devel oped to use VERSE waveform reshaping to minimize echo spacing given specific prescription parameters and system constraints and was
implemented for an SSFSE sequence to create shorter RF pulses with higher time bandwidth products. Phantom and volunteer experiments demonstrate reduced
cross-talk, and increased resolution.

957. Fast T,-Weighted MRI at 4 Teda Using a TRAPS Sequence

Thomas Ernst*, Kai Zhong*, Dardo Tomasi®, Juergen Hennig?
'Brookhaven National Laboratory, Upton, New Y ork, USA; 2Uniklinik Freiburg, Freiburg, Germany

Conventional RARE sequences require relatively high radio-frequency (RF) power deposition, which limitstheir utility at high magnetic fields (4T or higher). We
have implemented a modified RARE-type sequence (named “transition between pseudo-steady states’, or TRAPS) that affordsa 3 to 5-fold reduction in RF
power compared to a conventional RARE sequence with 180 refocusing pulses. The new sequence makesit possible for the first time to acquire high-quality T2-
weighted images at high magnetic filds (4 T and possibly higher) in aslittle as 2-3 minutes.
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958. Clinical 3T SAR Reduction Using VERSE Pulses

Yuval Zur!, James Hugg!, Avram Montag®, Daniel Outmezguine', Reed Busse®
'GE Medical Systems, Haifa, |sradl; ?GE Medical Systems, Menlo Park, California, USA

Over the past several years, 3T scanners have becomeincreasingly used for routine clinical scanning. In order to achieve the same dice coverage asin routine
scanning at 1.5 T, while staying within the SAR regulatory limits, it is necessary to modify the standard 1.5T imaging protocols. We have reduced the transmitted
power in the spin echo and fast spin echo pul se sequences by replacing the standard excitation and refocusing pulses with VariablE Rate Selective Excitation
(VERSE) pulses.

959. Starter Sequence For Steady State Pree Precession | maging

David L. Foxall*
'Philips Medical Systems (Cleveland) Inc., Cleveland, Ohio, USA

This paper presents preconditioning sequences for balanced steady state free precession imaging that can either excite or store Z magnetization, allowing imaging
to be started or stopped at will. These sequences suppress start up oscillations uniformly across the SSFP spectral response, and can be phase cycled to eiminate
static banding via signal averaging.

960. Adiabatic Inner Volume Selection (1VS) M ethod for High Resolution 3D MRI

Olli Gréhn', Joseph Poduslo?, Clifford Jack?, Joseph Lin', Michadl Garwood®
ICenter for Magnetic Resonance Research, Minneapolis, Minnesota, USA; M ayo Clinic, Rochester, Minnesota, USA

A novel inner volume selection (1VS) method using single hyperbolic secant (HS)-pul ses for dab selection for 3D imaging isintroduced. The feasibility of the
method for high-resolution 3D imaging is demonstrated by imaging amyloid-3 plagues in transgenic mouse brain, ex vivo. The quadratic phase-roll caused by
single HS refocusing pulses spreads the signal energy in the time-domain, which normally prevents use of single-HS pulsesfor refocusing. However, in 3D-
imaging the phase variation over each imaging voxel was found to be insignificant, and a 17% improvement in signal-to-noise ratio resulted because receiver gain
could be increased to reduce digitization noise.

961. Slice-Selective Spin-Echo For mation Using Hyper bolic Secant RF Pulses

Karin Shmudi', David L. Thomas', Roger J. Ordidge*
"University College London, London, UK

Hyperbolic Secant (HS) pulses are used for both excitation and refocusing with pulse parameters chosen such that the quadratic phase distributions compensate
each other. Measured quadratic phase coefficients agreed with smulated values. A sharper dice profile was produced compared to that from a conventional spin-
echo sequence using Sinc pulses. The true adiabaticity of the refocusing pulse may lead to better B1 insensitivity than so far achieved with frequency modulated
(linear frequency sweep) pulses without any phase dispersion across the selected dice.

962. Directional Selective k-Space Acquisition (" DISKA") A Technique for Selectively |maging Tar geted
Segments or Branches of a Contrast Enhanced Vessel

Dawe Gui’, Nikolaos V. Tsekos', Robert J. Gropler!
"Washington University, Saint Louis, Missouri, USA

The aim of thiswork isto exploit the correlation between the geometry of avessdl (curvature, thickness, spatial orientation) and its k-space to selectively image
portions of the vessel with high temporal and spatial resolution for potential usein guiding vascular interventionswith MRI. Computer s mulations and phantom
studies demonstrate that with this approach a user-selected portion or branch of avessd, that is oriented along a specific spatial direction, can be imaged by
collecting a portion of the k-space. The lumen and sharpness of the targeted vessel remain virtually the same for full and partial k-space acquisition.

963. Incremental Contrast-Enhanced Quadruple |nver sion Recovery MRI for Characterizing Temporal

Patter ns of Enhancement in Carotid Atherosclerosis
William Sean Kerwin®, Vasily Yarnykh', Baocheng Chu', Marina Ferguson®, Thomas S. Hatsukami®, Chun Yuan®
*University of Washington, Seattle, Washington, USA

This study investigates the feasibility of monitoring incremental changesin contrast enhancement by repeated imaging over periods up to 30 minutes, with a
black-blood preparation. The motivation isto characterize atherosclerotic plague composition by temporal enhancement behavior. The method, called incremental
contrast-enhanced quadruple inversion recovery (INCQIR), features very high spatial resolution, suppression of flowing blood at a wide range of contrast agent
concentrations, and motion compensation via the KFRS algorithm.

964. Calibration Techniquesfor a PERiodic and Linear (PERL) Spatial Encoding Field

Samue Patz', Mirko |. Hrovat?
'Brigham & Women's Hospital, Boston, Massachusetts, USA; Mirtech, Inc., Brockton, Massachusetts, USA

Experimental images have recently been obtained using a novel spatial encoding field that is PERiodic in x and Linear iny (PERL). The PERL pulse sequence
usesthe PERL field aswell astwo standard linear gradients, readout and slice selection. To implement PERL and to successfully reconstruct images, both the
amplitude of the PERL field and its spatial offset in x relative to the standard linear gradients are needed. Here, we describe two imaging calibration methods that
allow the determination of these parameters.
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965. Extended Multiple Periodicity Tagging Sequence

Vasiliki N. Ikonomidou!, George D. Sergiadis'
tArigtotle University of Thessaloniki, Thessaloniki, Greece

Magnetic resonance tagging is a technique for non-invasively examining tissue motion in-vivo. Recently, new methods, based on selective excitation techniques,
have been proposed that are capable of producing tagging gridswith arbitrary spacing. Thisaimsat producing a varying density grid, better suited to the
characteristics of the expected motion. Grids of varying density can also be produced using the superposition of localized DANTE tagging sequences of different
periodicity. In this paper, we will demonstrate that the flexibility of the above combination can be further enhanced by introducing a phase shift between the
individual pulses of the DANTE sequence.

966. Independent Dual-Band Spectr al-Spatial Pulses

John M. Pauly*, Charles H. Cunninghant, Bruce L. Daniel*
Stanford University, Stanford, California, USA

A new method of designing dual-band spectral-spatial pulsesis described that allows the two bands to be designed independently, and to have their own constant
frequency offsetsand linear shims.

967. A New Approach for the Design of Composite Pulses Based on the Extended Phase Graph (EPG)-

Algorithm
Juergen Hennig*
*University Hospital, Freiburg, Germany

The paper presents a novel approach for the calculation of composite pulses using the extended phase graph (EPG)- algorithm. Thisis based on theinsight, that
the dephasing states F1, F1*, Z1, F2, F2*, Z2...., correspond to the Fourier transform of Mx(w), My(w) and My(w). Fourier transformation of a desired profile
thus leads to the corresponding phases states, which can be reached by an appropriate sequence of RF-pulses. The use of the EPG-algorithm for periodic

bandwi dth-sel ective pulsesis demonstrated. Applications for superstimulated echo sequences demonstrate the feasibility of producing stimulated echoes without
the 50%-penalty in signal-to-noise of conventional sequences.

Rapid Imaging: Spin-Echo M ethods

Hall D Monday 13:30 - 15:30

968. Strategiesfor Inner Volume 3D Fast Spin Echo MRI
Dimitris Mitsouras', Robert V. Mulkern?, Lawrence P. Panych®, Lei Zhao®, Alan Eddman®, Gary P. Zientara®, Frank
J. Rybicki®
IMIT Laboratory for Computer Science, Cambridge, Massachusetts, USA; 2Children's Hospital, Boston, Massachuseits, USA; *Brigham
and Women's Hospital, Boston, Massachusetts, USA

This project combines spatially selective excitations with an ultra-fast spin echo (FSE) acquisition technique to produce inner volume 3D FSE MR images at high
resolution with minimal aliasing artifact. Two methods of spin selection are explored: first, 2D sdlective pin excitation along a spiral trajectory, and second, dual

1D sdective pulses along orthogonal dimensions. In the former approach, reversed spiral trajectories allow for very short echo spacing. In thelatter, variability in

echo spacing must be introduced while careistaken to avoid stimulated echoes.

969. Simultaneous Echo Refocusing EPI (SER-EPI) using Spin Echoes

Matthias Guenther®, Koichi Oshio®, David Feinberg*
*Advanced MRI Technologies, Sebastopol, California, USA

Recently, the Simultaneous Echo Refocusing (SER) technique has been introduced for gradient-echo EPI sequences (SER-EPI). In thiswork we explain, how to

extend the SER-EPI sequence for time-efficient simultaneous acquisition of multiple spin echoes. An additional phase-encode gradient pulseisintroduced, which
only affects the magnetization of thefirst of two dices, allowing to acquire the spin echo signal of both dicesin the center of their k-gpace. Thisnew sequenceis

used for diffusion-weighted imaging with only a single diffusion preparation for two dices. The Spin-Echo SER-EPI sequence provides time-efficient acquisition
of multiple spin-echoes with a single echo train.

970. Ultra-Long Echo Trainsfor Rapid 3D T,-Weighted T urbo-Spin-Echo I maging

John P. Mugler, 111*, James R. Brookeman®
*University of Virginia, Charlottesville, Virginia, USA

Substantially longer echo trainsfor turbo/fast spin-echo imaging are advantageous for decreasing acquisition time or increasing spatial resolution. We
investigated whether the previoudy described approach of tissue-specific prescribed signal evolutions could be optimized to provide considerably longer echo
trains while maintaining contrast suitable for T2W brainimaging. Theoretical results predicted that this goal was achievable for an echo-train duration of up to
1000 ms, which is 50% longer than previously demonstrated and approximately four timeslonger than typically used for 2D TSE/FSE imaging. This prediction
was experimentally confirmed for 3D T2-weighted T SE imaging using a 250-echo, 900-ms echo train.
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971. k-Space Trajectory and Flip-Angle Effectsin Hyperecho Imaging

Huairen Zeng', R Todd Constable!
'y ale University, New Haven, Connecticut, USA

Asfield strength increases many pulse sequences are constrained by RF power deposition. |maging approaches such asfast spin echo imaging can produce
excellent images, but are power intensive. Reduced flip angle methods such as the hyperecho sequence represent a promising alternative. There are many free
parametersin hyperecho imaging that influence SAR and image quality. Thiswork examines arange of RF flip angle combinations, in terms of the impact on
SAR, SNR, PSF, and T1- T2- weighting. T he trade-offs between the many free parameters are described and comparisons are made to FSE and conventional spin
echo imaging.

972. Assessing Spatial Resolution of Turbo Spin Echo Sequences In Vivo.

Sarah Wayte'
"University Hospitals of Coventry & Warwickshire, Coventry, UK

A (11) binomial tagging sequence demonstrated in vivo the reduction in percentage modulation, and hence spatial resolution, in the phase encoding direction with
increasing echo train length of turbo spin echo (T SE) sequences. However, resolution in the frequency encoding direction was independent of echo train length.
Using a HAST E sequence modulation in the frequency direction was visible across all tissue types but only across cerebrospinal fluid(long T2)in the phases
encoding direction. Thistechnique could be used to aid parameter selection of TSE and HASTE sequencesin vivo, by matching resolution to the desired contrast

and scan speed.

973. TIDE (Transition Into Driven Equilibrium)-Sequences for Brain Imaging with | mproved Signal and
Contrast.Behaviour

Juergen Hennig*, Klaus Scheffler®
*University Hospital, Freiburg, Germany

The TIDE-sequenceisbased on a steady state free precession (SSFP) experiment, where variable flip angles are used to bring the spin system in and out of the
signal steady state. The purpose of this paper isto demonstrate new implementations of TIDE for 2D- and 3D-applications, where the high S/N and the possibility
to start data acquisition without delay are used to create images with contrast so far unattainable with SSFP-sequences. Especially MP-TIDE which isbased on
smilar principlesas MR-RAGE is demonstrated to produce images with very high gray-white matter contrast.

974. FASCINATE: Development of New Pulse Sequence for Simultaneous Acquisition of T, Weighted

and Fluid Attenuated | maging
Kazuhiro Takeo', Akihiro Ishikawa®, Masato Okazaki®, Satoru Kohno?, Koji Shimizu*
YShimadzu Corporation, Kyoto, Japan

A new pulse sequence that enables simultaneous acquisition of T2 weighted and fluid attenuated imaging was developed. Werrefer to this sequence as
FASCINATE ( Fluid Attenuated Scan Combined with Interleaved Non-ATtEnuation). In this new technique, the inversion pulse of conventional fast FLAIR is
replaced with afast SE acquisition that has additional 180(y)-90(x) pulsetrain. By using an appropriate scan parameters the first part of the sequence provides T2
weighted image and the second part provides fluid attenuated image. FASCINATE can greatly reduce the scan time to obtain both T2 weighted and fluid
attenuated images.

Rapid Imaging: New Developmentsin Gradient-Echo Sequences

Hall D Tuesday 13:30 - 15:30

975. New Compact TrueFisp Startup Sequence for Optimizing the Transient Osciallation Behavior into

Steady-State
Michael Gerhard Kaul®, Alexander Sork®, Christian R. Habermann?, Florian Weiss!, Gerhard Adam*
*University Hospital Hamburg-Eppendorf, Hamburg, Germany

Despite of theimprovement in gradient performance which made TrueFisp (Balanced-FFE, refocused SSFP) applicable this steady-state sequence suffers of the
poor transient behavior provoking artifacts or along scan time by using dummy cycles. The aim was therefore to optimize the transient behavior by developing a
compact preparation sequence based on the concept of magnitude-scaling and direction-sel ection. Simulations for sequence design purposes were performed. For
experimental measurements the new preparation pulse sequence was implemented in the clinical Philips scan software. The oscillating behavior of smulated and
experimental data was frequency analyzed and the effectiveness of the new sequence was shown.
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976. General Framework for the SNR Analysis of Multiple-Acquisition SSFP

Neal Kepler Bangerter!, Brian Andrew Hargreaves', Dwight George Nishimura®
Stanford University, Stanford, California, USA

Refocused steady-state free precession (SSFP) islimited by high sensitivity to local field variation, particularly at high field strengths. Several methods have been
proposed to reduce banding artifact by combining multiple phase-cycled SSFP acquisitions. In thiswork we present a general procedure for predicting the SNR of
any multiple-acquisition combination method, and propose a sum-of-squares combination method that delivers both robust banding artifact reduction and high
SNR.

977. The Sensitivity of TrueFI SP to M esoscopic Field | nhomogeneities

Sascha Kohler!, Jens Maier?, Karl-Heinz Hiller!, Axel Haase', Peter M. Jakob!
*Physikalisches Ingtitut, Wuerzburg, Germany

The purpose of the present study isto investigate the sensitivity of TrueFI SP to mesoscopic field inhomogeneities and to analyse the effect of intravoxel dephasing
in TrueF| SP sequences compared to conventional gradient echo experiments. Numerical smulations on different off-resonance distributions were performed and
compared to MR imaging experimentsat 11.75T. In conclusion, TrueFI SP shows a similar sensitivity to intravoxel dephasing than gradient echo experiments. In
certain circumstances, TrueFI SP is even more sensitive to intravoxel dephasing than gradient echo experiments.

978. Startup Method for M agnetization-Prepared SSFP Cine Imaging

J.J.M. Zwanenburg®, J.P.A. Kuijer!, J.T. Marcus', RM. Heethaar*
VU University Medical Center, Amsterdam, Noord-Holland, Netherlands

A startup method is presented to combine steady state free precession (SSFP) cine imaging with tissue tagging. The method consists of linearly increasing startup
flip angles (LISA), together with interleaved segmented k-space ordering, and was compared with the standard a/2 startup method. Unlike the a/2 method, LISA
was not proneto artifacts from spinsthat are far off-resonance due to chemical shift or field inhomogeneities. With L1SA-SSFP, ghost artifacts from the
interruption of the steady state were negligible, even in thefirst cineimage obtained immediately after the application of the tissue tagging.

979. Steady-State Preparation for I mproved Efficiency in Breath-Held Multi-Slice 2D FIESTA Imaging
of the Heart

Glenn S Savin', Dan W. Rettmann*
'GE Medical Systems, Baltimore, Maryland, USA

To address the issue of dlice misregistration in multiple-breathhold functional (cine) cardiac imaging, single-breathhold methods have recently been described.
However, they are all subject to long breathholds and low spatial and/or temporal resolution. Two-dimensional methods are more robust than 3D for breathhold
cineimaging of the beating heart, but they require the time consuming effort of setting each dice to steady state individually. The 2D technique proposed here
provides a more rapid approach to steady state for successively acquired dices, thereby making breathhold multisice 2D imaging more efficient for functional
cardiac imaging.

980. SNR Behavior of SSFP: Dependence on TR, Bandwidth & Gradient Perfor mance Optimization

Danid A. Herzka', Scott B. Reeder?, Elliot R. McVeigh®
*Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; 2Stanford University Medical Center, Stanford, California,
USA; ®National Institutes of Health, Bethesda, Maryland, USA

The SNR behavior of SSFP was studied with respect to TR and receiver BW. Optimum imaging flip angle and the maximum signal are shown to be independent
of TR and BW. Therefore, SNR isindependent of TR and BW for a constant scan time and dependsonly on T1, T2, voxe size, and pulse sequence efficiency.
Maximum gradient amplitude and slew rate are critical to optimize SNR. Simulations show current gradient performance iswell matched: no appreciablegainin
efficiency or SNR is possible within current peripheral stimulation limits or without the development of gradient hardware concepts for reduced stimulation.

981. SSFP Fat Water Separation by Fourier Transfer Phase Cycling and the Single Quadr atur e Dixon
M ethod
Mitsuharu Miyoshi®, Susumu Kosugi®, Aki Yamazaki®, Kenji Asano!
'GE Y okogawa Medical Systems, Hino, Tokyo, Japan

Steady-state free-precess on(SSFP) provides strong signal, high contrast imagesin a short scanning time. However, its demerits are banding artifact and strong fat
signal. Fourier Transfer Phase Cycling(FTPC) can separate GRE and Steady State Spin Echo(SSSE) terms from the SSFP signal and magnitude sum of them has
lessbanding artifact. Single Quadrature Dixon(SQD) method can separate fat and water signal of the GRE and SSSE terms. By applying SQD in each terms of
FTPC, fat is separated from SSFP water signal without banding artifact.
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982. Real-Time Fat Supressed SSFP

Juan M. Santos', Brian A. Hargreaves', Krishna S. Nayak®, John M. Pauly*
Stanford University, Stanford, California, USA

Refocused SSFPis useful for real-timeimaging dueto its high SNR and good tissue contrast. In many applications such as coronary artery imaging, fat
suppression isrequired to diminish artifacts and to obtain better tissue contrast. However traditional fat suppression methods are incompatible with real-time
SSFP. Thisstudy considersfat suppression methods for real-time SSFP. Magnetization preparation is proposed as an effective fat suppression method.

983. Efficient yet Simple Stabilization of Refocused SSFP.
Patrick Le Roux', Bdinda SY. Li%, Graeme McKinnon?, Jason Polzin?
1GEMS, Buc, France, 2GEMS, Milwaukee, Wisconsin, USA

Signal stabilization schemes in refocused SSFP have evolved from avery smpleone to rather elaborate ones using a sequence of variable pulse angles.
Another approach usesasimplelinear ‘ramp up’ of the nutation angle. Its justification by a smplelinear system approach was somewhat questionable. By a
change of reference frame oneis able to more thoroughly justify this solution. It isthen a matter of classical signal processing technique to design a more selective
preparation giving much lower amplitude artifacts.

984. Transent State TrueFISP
Teng-Yi Huang®, Chao-Ying Wang®, Tzu-Chao Chuang®, Hsiao-Wen Chung®, Cheng-Yu Chen?
"National Taiwan University, Taipei, Taiwan; >Tri-Service General Hospital, Taipei, Taiwan

Recently, TrueFl SP sequences draw much attention due to great benefits of cardiac and body imaging. However, TrueFl SP does not gain popularity for brain
imaging owing to the relative lower T1/T2 contrast between gray and white matter. In our study, we used recently reported transent-state phenomenon of
TrueFl SP combined with driven equilibrium magnetization preparation to peform fast T2-weighted imaging which providesimage contrast smilar to
conventional Turbo-Spin-Echo. This acquisition scheme could be further applied to achieve other image contrast.

985. B Insensitive FLASH Imaging
Danli Wang®, Keith Arron Heberlein®, Sephen Michadl LaConte', Xiaoping Hu'
*Emory University/Georgia Tech., Atlanta, Georgia, USA

At high magnetic fields, RF inhomogeneity becomes substantial and unavoidable at high magnetic fields due to its dependence on the sample. It leadsto
intensity/contrast nonuniformities, which cause difficultiesin image interpretation and segmentation. |n this paper, we report an interesting observation that the
FLASH sequence can be insensitive to RF inhomogeneity when the same coil is used for both transmission and reception and a proper flip angleis used.

986. Frequency Selective Balanced SSFP | maging with Randomised TR

Jochen Leupold®, Juergen Hennig?, Klaus Scheffler?
*University of Freiburg, Freiburg, Germany; University Hospital Basal, Basal, Switzerland

The balanced SSFP signal amplitude shows strong dependency on off-resonance frequencies (banding artifact). Several methods have been proposed to broaden
the stopband for fat/water selection. However, a suppression is not possible for the whole range of off-resonance frequencies. Here we present a method that
accomplishes the frequency selection by randomizing TR for each sequence repetition step and acquiring several acquisitions. It offers sdlectivity only to the on-
resonance signal and suppresses off-resonance frequencies. The method is useful for applications which require averaging, such aslow gammanuclei CSl dueto
low SNR.

Rapid Imaging: EPI Methods

Hall D Saturday 14:00 - 16:00

987. Doubling EPI Resolution with Two k-Space Lines per Gradient Rever sal

Andrew Nicholas Priest*, Roger John Ordidge?
YUCL Hospitals NHS Trust, London, UK; ?University College London, London, UK

The echo-planar imaging (EP!) readout length is limited by short T2 and T2* decay times, especialy at high field. Within thistime limit, the resolution achievable
isrestricted by gradient coil performance, particularly in the phase-encode direction, since the readout gradient must normally be reversed once for every k-space
line acquired. However, two k-space lines may be acquired for each gradient reversal, using two signal coherences with the same contrast behaviour. Combining
two such readouts within a modified stimulated echo sequence, EPI resolution can be doubled in the phase-encode direction without increased demands on the
gradient amplitude or dew rate.
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988. High Resolution, Multi Slab, Multi Slice, Single Shot Echo Planar | maging

Pierre-Francois Van de Moortele!, Essa Yacoub®, Michadl Garwood?, Kamil Ugurbil®
1Univers'ty of Minnesota Medical School, Minneapolis, Minnesota, USA

High resolution EPI data typically require either segmentation, or areduced field of view. However, inter-segment signal fluctuations are difficult to correct, and
field of view reduction isnot convenient to sudy large brain areas. Here we introduce a versatile, modified EPI sequence, allowing to acquire high resolution data
without segmentation. The principle relies on dividing the imaged dice into small stripes, sequentially sampled asindividual imagesin a single shot.

989. Multidice T; Measurementsin a Single Shot using LL-EPI

Benito de Cdlis', Penny A. Gowland*
"Nottingham University, Nottingham, UK

A Look-Locker EPI sequence has been used to make accurate, multidice T, measurements from asingle recovery. The T, of three dices were measured in 3
seconds. A good agreement has been found between single dice | R-EPI measurements and the multidice L ook-L ocker-EPI measurementsin phantoms containing
solutions of Gd-DTPA.

990. Dual-Contrast Echo Planar |maging with Keyhole for Dynamic Contr ast-Enhanced Applications

Nadim Jon Shah?, Maxim Zaitsev?
*Research Centre Jiilich, Jiilich, Germany; *Research Centre Jiilich, Julich (now at University Hospital, Freiburg), Germany

A new dual-contrast method for perfusion mapping applications, based on EPl combined with keyhole, half-Fourier and data sharing techniques, has been
implemented on a clinical scanner. The method enables acquisition of two types of images predominantly T1- and T2*-weighted, both characterised with the same
distortions and artefacts, with high spatial and temporal resolution. The feasibility of bolustracking and contrast agent accumulation is demonstrated.

991. Spiral Echo-Planar Trajectoriesfor 3D Non-Fourier Encoded MRI

Dimitris Mitsouras', Lawrence P. Panych?, Alan Eddman’, Gary P. Zientara®
IMIT Laboratory for Computer Science, Cambridge, Massachusetts, USA; “Brigham and Women's Hospital, Boston, Massachusetts, USA

Spatially selective excitations can increase the acquisition efficiency of MRI by encoding the signal prior to acquisition using encoding bases other than the
Fourier basis. However, spatially sdlective excitations require relatively long RF pulses which may limit their usefulness. Spiral trajectories through k-space can
be used to minimize excitation timefor 3D MRI by optimizing the k-space trajectory. Spiral trajectory use during excitation (of 2D encoding functions) or in
acquisition (of 2D responses) allows usto maintain image quality in 3D MRI, while achieving speedups through software-based adaptive encoding methods.

Rapid Imaging: Moving Table and Complex Acquisition

Hall D Sunday 13:30 - 15:30

992. Adaption of HASTE for Continuous Moving Table Acquisition

Matthias Weigel®, Hans-Peter Fautz', Nadir Ghanent, Oliver Speck, Juergen Hennig*
*University Clinics Freiburg, Freiburg, Germany

An axial whole body technique with continous table movement supplying clinical T2-contrast or STIR-weighted imagesis presented. The acquisition isbased ona
single shot HASTE sequence. The established protocol is motion-insensitive and allows free breathing of the patient during the measurement. The protocol yields
five independent sets of axial images for a gapless homogenous coverage of the whole human body. RF power deposition into the patient’ s body was dragtically
reduced by introduction of the hyperecho mechanism into a conventional HASTE using TRAPS.

993. Implementation |ssues Associated with Continuously Moving Table M ethods for Peripheral
Contrast-Enhanced M RA

Mohammad Sabati®, Raymond W. Lau®, Nirupama Nagarajappa’, Michal Louis Lauzon?, Richard Frayne
"University of Calgary, Calgary, Alberta, Canada; Seaman Family MR Research Centre, Calgary, Alberta, Canada

The major challenge to existing and contemplated peripheral MR angiography techniquesisthe large vascular territory (greater than 100 cm) that needsto be
covered at moderate-to-high spatial resolution in, ideally, a single examination. Recently, large field-of-view (LFOV) peripheral contrast-enhanced MRA with
continuously moving table has been proposed. The LFOV isbuilt up asalocal FOVy istrandated down the legs. In implementing moving table methods on an
MR scanner, significant engineering issues arise. Thiswork focuses on the engineering challenges and their solutions discovered in implementing LFOV MRA on
aclinical MR scanner.
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994. Steady State Effectsin Continuously Moving Table Axial |maging

Ajit Shankaranarayanan', Brian Hargreaves, Jean Brittain®
'GE Medical Systems, Menlo Park, California, USA; 2Stanford University, Palo Alto, California, USA

An analysis of the steady state effectsin continuously moving table axial imaging is presented. Simulation results and MR experiments show that the spinsrapidly
achieve steady state dueto a natural “catalysation” effect.

995. MRI Combo Acquisitions Using Variable Acquisition Parameter s and K -Space Data Sharing

Ralf Mekle', Ed X. Wu*
"Columbia University, New York, New Y ork, USA

Further results on the combo acquisition approach to reduce clinical MRI scan time and improve data utilization are reported. The approach combinesthe
acquisition of images of different contrastsinto a single scan, using variable acquisition parameters and k-space data sharing. In thiswork, optimization of
acquisition protocols was improved by minimizing three quantitative criteria. The general applicability of optimized combo acquisitions was tested by acquiring
multi-dice images and images with pathology and examining the point spread function for awide range of relaxation times.

996. Flow M easurementsin the Xylem of Populustremula x. P. alba: First Results

Ute Ariane Ludwig', Andreas Peucke?, Heinz Rennenberg?, Jiirgen Hennig!
*University Hospital Freiburg, Freiburg, Germany; 2University Freiburg, Freiburg, Germany

The flow velocity in plantsis usually measured with heat tracer methods, which arein part invasive. Flow weighted MR imaging represents a non-invasive
dternative to determine flow velocities. Our aim was (a) to measure the flow velocity in the xylem of older poplar plantswith a 2T whole body MR scanner and
(b) to combine this technique for comparison with the conventional heat tracer methods. For both methods we found flow velocities, which increase during
illumination by approx. 22% compared to darkness. Therefore the MR experiments can be used for calibration of conventional heat tracer measurements.

997. Magnetic Resonance Electrical | mpedance Tomogr aphy: Theory and Phantom Experiments

S00 Yeol Lee!, Suk Hoon Oh', Byung 11 Lee!, Eung Je Woo®, Min Hyoung Cho'
*Kyung Hee University, Y ongin, Kyungki, Republic of Korea

Magnetic Resonance Electrical Impedance Tomography (MREIT) isa new imaging modality combining MRI and Electrical |mpedance Tomography (EIT). In
MREIT, wetry to obtain eectrical resistivity images utilizing the information of the magnetic flux density inside a subject that is produced by injecting electrical
currentsinto the subject. We present the theory of MREIT with anovel image reconstruction algorithm called J-substitution algorithm and some experimental
results obtained from a saline phantom.

998. MRI Measurement of Magnetic Susceptibility Using Volumetric Breath-Hold Gradient Echo
Techniqgue: A Phantom Study
Zili Chu', Raja Muthupillai?, Zhiyue J. Wang*
Texas Children's Hospital, Baylor College of Medicine, Houston, Texas, USA; “Texas Children's Hospital, Baylor College of Medicine,
Philips Medical Systems, Houston, Texas, USA

MRI techniques that can measure magnetic susceptibility of theliver reliably in vivo would have important clinical applications for quantitative assessment of iron
overload. From the vessel orientation dependence of the frequency offset of blood in the hepatic veins, the susceptibility difference between theliver tissue and
venous blood can be obtained. A 3D gradient echo fast imaging technique was tested using a phantom. It was found that the susceptibility of the solution obtained
from the measurement agrees with the expected value and that the result is not sensitive to flow induced phase shifts.

Rapid Imaging: Optimizing Trajectories and Encoding

Hall D Monday 13:30 - 15:30

999. Single-Shot MR Imaging Using Trapezoidal-Gradient Based Lissajous Trajectories
Hanhua Feng', Hong Gu', Wang Zhan', Su Xu?, David A. Silbersweig!, Emily Sern', Yihong Yang*
'Weill Medical College of Cornell University, New Y ork, New Y ork, USA; Memorial Sloan-Kettering Cancer Center, New Y ork, New
York, USA

A novel single-shot trapezoidal-gradient based Lissajoustrajectory is proposed here to image the human brain. A feature of thistrajectory isthat its sampling
points are located on a nonequidistant rectangular grid, which permits the usage of 1-D optimal algorithmsto increase the robustness and speed in image
reconstruction. Another advantage of the trajectory isthat two images with different effective echo time can be obtained within a single excitation, which might be
used for fast T2* mapping. Basdline images were acquired, and functional activation experiments were performed on human brain to demonstrate the feasibility of
the new sequence.
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1000. Optimizing Data Acquisition and I mage Reconstruction for Generalized Series Dynamic | maging
Jim Xiuquan Ji*, Jingfei Ma?, David C. Munson, Jr*, Zhi Pei Liang*
YUniversity of lllinois at Urbana-Champaign, Urbana, Ilinois, USA; 2University of Texas MD Anderson Cancer Center, Houston, Texas,
USA

We present a new data acquisition and image reconstruction scheme for use with generalized seriesimaging. This scheme covers k-space in rotating stripes so that
dynamic features can be reconstructed with high spatiotemporal resolution. Experimental resultsfrom a MRA study are presented to demonstrate the effectiveness
of the proposed method.

1001. Minimum-Time Multi-Dimensional Gradient Waveform Design using Convex Optimization

Brian A. Hargreaves', Dwight G. Nishimura®, Steven M. Conolly*
Stanford University, Stanford, California, USA

Rapid sequences demand very efficient use of gradient strength and dew-rate. We present a general method of designing multi-dimensional, minimum-time
waveforms, particularly preparatory and rewinder gradients, using standard optimization techniques. This method is easily adapted to design gradients subject to
constraints on endpoints, gradient moments, amplitude and dew rate, and isfast enough to design most gradient waveforms during scan prescriptions. We have
applied these techniques to design general oblique gradients aswell as freely-rotatable rewinder gradients for spiral imaging.

1002. Rapid Three-Dimensional Imaging with a Variable Density Hourglass Tr ajectory

Danidl Ross Thedens'
YUniversity of lowa, lowa City, lowa, USA

Radial imaging acquisitionsthat purposely undersample parts of k-space have been applied to projection reconstruction and spiral imaging to considerably reduce
imaging time at the expense of modest aliasing artifact. In thiswork, variable density sampling is applied to a three-dimensional "hourglass' trajectory to rapidly
acquire fully isotropic 3D volumes. Initial studies demonstrate the feasibility of this technique to reduce imaging time by 33% or more while still producing high-
quality images.

1003. Fast and Exact Solution for Spiral Trajectory Generation
Tun-We Hsu?, Jan-Ray Liao®, Chung-Ming Chen?, Jyh-Horng Chen'
"National Taiwan University, Taipei, Taiwan; *National Chung Hsing University, Taipei, Taiwan

Generating an optimal spiral trajectory within hardware limitsin real-timeisacritical issue in the deployment of spiral MRI. Previoudy, reel-time spiral
trajectory generation was usually done using approximate solutions from differential equations. Therefore, the generated trajectory didn’t match the Archimedean
spiral trajectory exactly. We propose a real-time spiral trajectory design algorithm which can find a trgjectory exactly matchesto the Archimedean spiral. This

a gorithm used second-order solution to find a point on the Archimedean spiral that satisfiesthe gradient and dew-rate congtraints. We show that the algorithm can
find the solutions without iteration in 97% of the points

1004. Imaging Relaxation and Frequency Directly from a Single-Shot Signal
Donald Twieg*
1Univers'ty of Alabama at Birmingham, Birmingham, Alabama, USA

A techniqueis described which is capable of single-shot imaging of local magnetization MO, frequency, and net relaxation rate R2*, isinherently free of off-
resonance geometric errors, is more robust against susceptibility gradients than established methods, and may be more accuratein its R2* etimates. A
disadvantage of the method isthat reconstruction processing timeislong at this early stage of development.

1005. Time-resolved | maging with Radial Scanning

Ralf Lethmate', Héléne Ratiney", Yannick Crémillieux!, Dirk van Ormondt?, Danielle Graveron-Demilly*
*Université Claude Bernard Lyon |, CPE, Villeurbanne, France; 2Delft University of Technology, Delft, Netherlands

Dynamic MRI isa challenging topic that opensa vast field in medical diagnosis such as contrast-enhanced MR angiography, hyperpolarized gasimaging,
interventional imaging, etc. Dynamic (time-resolved) image sequences are ideally acquired with temporal and spatial resolution which are matched to the
phenomenon of interest. Means for improving temporal resolution while maintaining spatial resolution are desirable. The present work investigates the ability of
PA-Keyhole and the diding window techniques to restore dynamic contrast changes when using radial scanning. An application of PA-Keyholetoin vivo
ventilation of rat lungs using hyperpolarized helium is demonstrated.

1006. Initial Experimental Results from a PERiodic and Linear (PERL) Spatial Encoding Field

Samuel Patz}, Mirko I. Hrovat?, Seth Berger!
'Brigham & Women's Hospital, Boston, Massachusetts, USA; Mirtech, Inc., Brockton, Massachusetts, USA

Initial experimental images are presented that were obtained with a novel periodic and linear spatial encoding field that encodes two dimensions s multaneoudly.
Details of the encoding field coil and the hardware used to drive it are described. In addition, the basic pul se sequence and data collection scheme are discussed
including the application of a novel phase encoding scheme where the spatial phase of the spatially periodic coil isvaried.
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1007. Exploiting I nfor mation Redundancy using an Under sampled Projection Acquisition Technique

Jose Luis AlbornoZ', Ignacio Contreras', Matias Rosenblitt!, Pablo Irarrazaval®
'Pontificia Universidad Catélica de Chile, Santiago, Chile

The acquisition of 3D data setsin MRI can be time demanding. In thiswork we explored the possibility of acquiring 3D data using Helical Undersampled
Projections. This method was developed as a fast imaging technique for scanning tree logs taking advantage of their cylindrical symmetry. Our hypothesiswas
that it can be applied to certain parts of the body. We were able to acquire better images and reduce the scan time by a factor of 3.5 with respect to MS-2DFT,
which confirmed our hypothesis.

1008. Genetic Design of Variable-Density Spiral Trajectoriesto Minimize Off-Resonance and Flow Effects

Brian M. Dale!, Jonathan S. Lewin?, Jeffrey L. Duerk
'Case Western Reserve University/University Hospitals of Cleveland, Cleveland, Ohio, USA; 2University Hospitals of Cleveland,
Cleveland, Ohio, USA

Spiral trajectories have recently been an active area of research. They are known to have good flow properties but often suffer from off-resonance blurring. To
aleviate this problem, k-space trajectory design can be formulated as a multi-objective optimization in order to reduce the off-resonance blurring while retaining
the beneficial flow properties. A suitable multi-objective genetic algorithm is used here to find the set of center-out trajectories which are Pareto-optimal with
respect to flow-artifact and off-resonance blurring. All Pareto-optimal trajectories have 6 interleaves and many have an unconventional, low-density spiral
through the middle range of k-space frequencies.

1009. Improvementsin the Single-Shot Bur st Imaging M ethod

Smon John Dorant, Marc Bourgeois®, Martin Oswald Leach?
YUniversity of Surrey, Guildford, Surrey, UK; *Cancer Research UK Clinical Magnetic Resonance Research Group, Sutton, Surrey, UK

The ultra-rapid imaging technique Burst was introduced in 1988. Although it had a number of highly attractive features for single-shot acquisitions, it has been
seen asalow signal-to-noise ratio (SNR) method and few significant results have been presented since 1997. Here, we show images obtained using a technically
much improved version of the sequence with higher spatial resolution and better SNR. We discuss briefly the causes of remaining image artifacts.

1010. BURST Imaging with Reduced Peak Power Requirement using Chirp Pulses

Benjamin Wilton®, Paul M. Glover*
"Nottingham University, Nottingham, Nottinghamshire, UK

A modified BURST imaging technique with greatly reduced peak power requirements has been implemented. By using frequency modulation the pulse duration
can be increased while maintaining the bandwidth of the response. The resulting image displays a quadratic phase roll in the readout direction with no reduction
in magnitude. Results are presented of smulations and of experiments, where a sixteen-fold reduction in peak power was achieved. Thereisa theoretical
maximum possible N-fold reduction in peak power, where N isthe number of pixelsin the readout direction.

1011. Investigating UNFOL D with Factors Greater Than 2

Calvin Lew*, Frandics Chan, Norbert J. Pelc*
Stanford University, Stanford, California, USA

UNFOLD can produce an increase in temporal resolution of almost a factor of 2 if half the FOV isknown to be less dynamic than the other half. We explore the
extenson of UNFOLD to afactor n greater than 2, assuming that the principal signal dynamicswerein the central 1/n of the FOV. We show here that UNFOLD
with n=3 or n=4 follows the high temporal dynamics better than standard UNFOLD at lower temporal resolution but introduce aliasing when the aliased signal
dynamicsaretoo great. A schemefor reducing the ringing artifact for n>2 isintroduced.

1012. (Almost) Free Lunch: Single-Shot STEAM MRI with GRAPPA

Jirgen Finsterbusch®, Martin A. Koch!
*University Hospital Hamburg-Eppendorf, Hamburg, Germany

In single-shot STEAM MRI the read-out flip angle, and thus the signal-to-noiseratio (SNR), is limited by the field-of-view and resolution in phase-encoding
direction. Parallel imaging techniques (PAT) allow to reduce the field-of-view and therefore to increase the flip angle of single-shot STEAM. As a consequence
parallel imaging techniques like GRAPPA can be used to speed up single-shot STEAM measurements without sacrificing the SNR. Thisisin contrast to the
combination of PAT with most other sequences.
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1013. A Modified Projection Reconstruction Trajectory for Reduction of Under sampling Artifacts
Wen-Tung Wang*, Roger C. Grimm', Stephen J. Riederer®
"Mayo Clinic, Rochester, Minnesota, USA

Recently projection reconstruction (PR) has received renewed interest in MR imaging. Due to its various advantages, undersampled PR has been applied to MR
angiography and myocardial wall tagging. In this poster, we propose a modified trajectory for undersampled PR. As compared to typical PR trajectory, the
modification samples more mid-frequency but fewer high-frequency k-space components. The trajectory was studied by extracting a portion of typical PR data of
aknee. Thefeashility study suggeststhat the modified PR trajectory may maintain spatial resolution and decrease undersampling artifacts, making it promising in
resolution and time demanding applications.

1014. A Method to Deter mine the Interleaves That Can Be Omitted in Spar se Spiral Sampling

Bart Desplanques’, Rik Van de Walle', Ignace Lemahieu
'Ghent University, Ghent, Belgium

Many k-space trajectoriesthat are used in practice are multi-shot trajectories (radial trajectories, interleaved spirals,...). In theinterest of saving scan time,
interleaves can be omitted (sparsetrajectories). The choice of the interleaves that should be omitted is not always obvious. The existing performance figures that
try to determine to what extent that images reconstructed from sparse trajectories correspond with the full trgjectory images can be mideading. In thiswork we
present an improved performance figure that takes into account the reconstruction properties that may result in undersampling artifacts. More specifically, we
demonstrate the usefulnessin sparse spiral sampling.

1015. Block Regional Off-Resonance Correction (BRORC): A Fast and Effective Deblurring M ethod For

Spiral Imaging
Hisamoto Moariguchi®, Brian M. Dale!, Jonathan S. Lewin®, Jeffrey L. Duerk®
"University Hospitals of Cleveland / Case Western Reserve University, Cleveland, Ohio, USA

One primary disadvantage of spiral imaging isblurring artifact due to off-resonance effects. The conventional frequency segmented off-resonance correction
method is computationally intense due to the required number of Fast Fourier Transforms. Here, a new fast off-resonance correction method ‘ Block regional off-
resonance correction (BRORC)' is presented. In thismethod, FFTs are performed on matrices smaller than the full image matrix. Additional computational
reductions can be expected if only specific regions of the image require deblurring since the off-resonance correction algorithm proceeds block-by-block through
the reconstructed image. This new off-resonance correction method offers significant speed advantages over existing methods.

1016. Dynamic Contrast Agent Bolus Tracking Using a 3D T, Weighted Sequence: The Need for Sufficient

kz Apodization
Michad Gillard®, Jason Polzin?, Ting-Yim Lee', Brian Rutt!
Robarts Research Ingtitute, London, Ontario, Canada; >GE Medical Systems, Waukesha, Wisconsin, USA

Use of dynamic 3D pulse sequences for absolute measurement of perfusion would have potential advantages of coverage, SNR and quantitative accuracy. This
paper studies the consequences of Gibb' sringing in the axial direction resulting from insufficient apodization in the kz direction. Thisleadsto reduced cerebral
blood flow and volume values obtained through deconvolution analysis. Raw k-space data sets were acquired during a contrast bolus acquisition and apodized in
the kz direction using variousfilter structures. With sufficient k-space filtering, the Gibb' s artifact was reduced and MR derived CBF and CBV deviated from CT
by lessthan 10%.

1017. Artifact Reduction and SNR Comparison of Multiple-Acquisition SSFP Techniques

Neal Kepler Bangerter®, Dwight George Nishimura®
Stanford University, Stanford, California, USA

Fully refocused SSFP sequencesyield high signal in short scan times, but are limited by sensitivity to local field variations. Multiple SSFP acquisitions can be
combined to reduce the banding artifact resulting from local field variations. The optimal choice of combination technique can be difficult to determine for a
given application. Inthiswork, we analyze the performance of several techniques for arange of tissues and tip angles, and show that the sum-of-squares technique
isan attractive option in many caseswhere high SNR and low residual banding is desired.

1018. Calculating T, and B4 from Decay Cur ves Collected with non-180° Refocusing Pulses

Craig Jones', Qing-San Xiang', Kenneth P. Whittall*, Alexander L Mackay*
"University of British Columbia, Vancouver, British Columbia, Canada

A new method isintroduced to fit T, decay curves collected using trains of refocusing pulseslessthan 180 . The method can handle either mono-exponential T,
or multi-exponential T, distributions. T, and proton density p were calculated from phantoms using trains of refocusing pulsesat 90,110 ,...,180 . Calculated
parameters (T, and p) werewithin 10% of those from an optimized pulse sequence. Initial in vivo results with multi-exponential T, were similar to thosein the
literature. This method accountsfor B; inhomogeneity and allows refocusing pulses significantly lessthan 180 thereby reducing power deposition.
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13:30 1019. A Method for MR Eddy Current Char acterization and Compensation
Marcus T. Alley*, Angel R. Pineda’, Roland Bammer?, Michael Marki®, Norbert J. Pelct
Stanford University, Stanford, California, USA

A generalized approach to the characterization and correction of eddy currentsin magnetic resonanceis presented. An impulse-response formalism isused to
model the 4D phase evolution resulting from the eddy currents produced by test gradients along a single physical axis. A 3D phase contrast study of a static
phantom was used to demonstrate the non-linear spatial variation of the eddy current effects. Thefitted model parameters were then used to significantly reduce
theseresidual phase errors. This approach provides a correction method for effects that are not possible to eliminate using gradient pre-emphasisfilters.

13:40 1020. Evaluation of a Fourier Based M ethod for Calculating Susceptibility | nduced M agnetic Field
Perturbations

Jose Pedro Marques', Richard Bowtel|*
"Magnetic Resonance Centre, Nottingham, Nottinghamshire, UK

Inhomogeneous BO fields generate distortion in MR images, particularly those produced using EPI, and are responsible for T, effects. It isthereforeimportant to
be able to quantify field inhomogeneities. We present a novel method for rapidly calculating frequency shifts due to spatially varying magnetic susceptibility,
based on the approach used to calculate long-range dipolar field effects. The method relies on a smple expression that relates the 3D-Fourier transforms of the
magnetization and thefield. It has been used to evaluate field inhomogeneity in the head due to varying tissue susceptibility and the effect of lung movement in
respiration

13:50 1021. Distortion-Free EPI with Half the Effective Readout Time using TRAIL

Andrew Nicholas Priest*, Enrico DeVita?, David L. Thomas?, Roger John Ordidge?
YUCL Hospitals NHS Trust, London, UK; ?University College London, London, UK

At high fields, magnetic susceptibility differences cause distortion and blurring in echo-planar imaging (EPI), related to the long readout. Distortion correction
techniques relying on reference data acquired at a separate time point may suffer reduced efficiency on subject motion. TRAIL (Two Reduced Acquisitions
InterL eaved) isa new technique that can halve acquisition times, interleaving two half-resol ution images taken in rapid succession. It is shown herethat TRAIL
can be applied to halve effective EPI readout times. Additionally, any distortion may be removed using the phase difference between two TRAIL EPI imageswith
different echo times, acquired in a single shot.

14:00 1022. T.,*-Weighted M easurements at High Fields Without Susceptibility Artifacts

Scott D. Kennedy', Zhong Chen?, Patrick Connelly*, Jianhui Zhong*
*University of Rochester, Rochester, New Y ork, USA; 2Xiamen University, Xiamen, People's Republic of China

Measurements of blood flow and oxygenation using gradient-echo images are complicated at high field strengths because of susceptibility artifacts caused by air-
tissue or bone-tissue interfaces. Images from thick dices are particularly problematic. We demonstrate here that a modified CRAZED pul se sequence allows local
T2*-weighted imaging with thick dices or large voxels without the need for sub-voxel encoding or selective excitation.

14:10 1023. Distortionsin Diffusion Tensor Imaging (DTI): Putting it all together.

Jesper L.R. Andersson’, Stefan Skare*
Karolinska Institute, Stockholm, Sweden

Diffusion tensor maps suffer from geometric and intensity distortions caused by eddy current and susceptibility-induced field inhomogeneities. In addition,
inevitable subject movements cause inconsi stencies within the set of diffusion weighted images. We present a forward model for theimaging process that
simultaneoudy consider all images (non-weighted and diffusion weighted) and all sources of distortion (eddy currents, susceptibility and movement). Based on
thiswe derive an estimation mode that allow usto smultaneoudy solve for parameters characterising these effects, thereby allowing for their correction.

14:20 1024. Removing Phase Artifacts from fMRI Data using the Stockwell Transform

Bradley Gordon Goodyear®, Hongmei Zhu', Robert A. Brown®, J Ross Mitchdl I
YUniversity of Calgary, Calgary, Alberta, Canada

Phase fluctuations can lead to image artifactsin BOL D-contrast MR images, reducing BOLD sensitivity. The Stockwell transform (ST), which determines
frequency content at each time point in a time-varying signal, may be used to remove phase distortions. The time series of phase for each pointin a 1D phase
profile was subjected to the ST, and frequency components contributing to artifact were removed by replacing the magnitude of the artifact frequency with its
median magnitude. This techniqueimprovesfMRI data quality by significantly reducing image ghosts. Artifacts can be removed while preserving frequency at all
other time points.
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14:30 1025. Absolute Correction of By Fluctuationsin Echo-Planar | maging

Sefan Thesen', Gunnar Kriiger®, Edgar Miiller*
Siemens Medical Solutions, Erlangen, Germany

Rapid dynamic imaging methods in magnetic resonance imaging are sensitive to resonance offsets and fluctuations in the main magnetic field BO. In echo-planar
imaging (EPI), constant and dynamic off-resonances produce image shifts most notably along the phase-encoding direction. Here, we propose a method to correct
for the respective artifacts by computing the off-resonance frequency from phase differences between two k-space echos of the phase correction scan in EPI
sequences. The method has been shown to consistently remove corresponding image shiftsin functional and diffusion MRI. Thereby spatial object displacements
are also minimized and allow a more accurate overlay onto anatomy.

14:40 1026. Reducing M otion-Related Artefacts Caused by 2D Phase Correction in Time Cour se EPI of the
Human Brain at 4.7T

David L. Thomas', Enrico De Vita®, Andrew N. Priest’, Robert Turner®, Roger J. Ordidge*
"University College London, London, UK

Elimination of the Nyquist ghost artefact in echo planar imagesis particularly problematic at high field. In thiswork, we examine the use of 2D phase correction
for Nyquist ghost correction of an EPI time series, and suggest an alternative acquisition scheme which allows the cal culation of 2D phase maps continuoudy
throughout the acquisition. This method is shown to greatly reduce the deterioration of image quality seen when a single reference scan isacquired at the
beginning of the EPI acquisition. We attribute this improvement to the reduced effect of subject movement during the time course.

14:50 1027. Generalized M odeling of Gradient Field Non-L inearities and Reconstruction of Phase Contrast M Rl
M easur ements

Michadl Markl*, Roland Bammer®, Marcus T. Alley!, Mike E. Mosdley!, Gary H. Glover®, Norbert J. Pelct
Stanford University, Stanford, California, USA

A generalized model to characterize gradient field nonlinearities and their effect on velocity encoding in phase contrast (PC) MR is presented. The true gradient
field demonstrates not only deviations from the nominal gradient strength but also from the original gradient direction and thus affects the value of encoded
velocities but also vel ocity encoding direction. The true magnitude and direction of the underlying velocities can be recovered from the phase difference images by
a generalized phase contrast velocity reconstruction which requires the measurement of full three directional velocity information.

15:00 1028. Correction of Respiration Induced Resonance Offsets by Simple Coil Arrangements

SLeach’, P A. Gowland', RW. Bowtell*, P Glover!
YUniversity of Nottingham, Nottingham, Notts., UK

Respiration induced resonance offsets have been observed and their magnitude found to be linearly correlated with chest expansion. Two methods of correcting
these offsets have been tested. A significant reduction in the observed offset for maximum inspiration and expiration has been achieved using a smple coil
arrangement. A real time correction of RIRO by application of time varying equal and opposite fieldsis proposed.

15:10 1029. Progresson the RINGLET Motion Correction Method for 3D Elliptical Centric Acquisitions

Yunhong Shu', Andrew M. Elliott', Matt A. Bernstein®
"Mayo Clinic and Foundation, Rochester, Minnesota, USA

We describe recent development of the RINGLET (rings linked by Euclidean transformation) rigid-body motion correction algorithm for 3D image sets acquired
with thedliptical centric (EC) view order. The characteristics of the EC acquisition enable the tracking of patient motion without dedicated navigator echoes
when external markersare used (i.e., EC can be self-navigating). Motion in the plane of the two phase encoded directionsis model ed with Euclidean group for
rotation and trand ation. Retrospective compensation is applied to correct corrupted portions of k-space. This method is shown to improve motion-corrupted 3D
image sets both qualitatively and quantitatively.

15:20 1030. Fast Motion Tracking of a Rigid Body Using MRI

Andreu F. Costa’, Yi-Fen Yen?, Danid Petrie*, Maria Drangova®
The University of Western Ontario, London, Ontario, Canada; L awson Health Research Institute, London, Ontario, Canada; *Robarts
Research Ingtitute, London, Ontario, Canada

Previoudy, a spherical navigator echo (SNAV) technique has been shown to measure 3D rotations and trandations of arigid body. Although accurate, the
algorithm used to find the rotationsis too sow for real-time motion correction. We present an improved technique to analyze SNAV data that reduces 3D
rotationsto 2D, planar rotations by determining the axis of rotation (AOR) between two SNAVs. The orientation of and rotation about the AOR are used to
initialize and constrain afast 2D minimization search in the latitude-longitude plane. Results of this technique are presented for spherical navigator data at
different k-space radii.
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1031. fMRI Gradient Noise Removal from EEG Data using Principal Component Analysis

Michiro Negishi®, Slvina Holovits', Robert Todd Constable*
'y ale University, School of Medicine, New Haven, Connecticut, USA

Simultaneous EEG-fMRI recording has been used for localizing generators of EEG waveformsincluding epileptiforms. It remains a challenge to remove fMRI
artifacts from EEG data without distorting the signals of interest. Thiswork presents a method of MR gradient artifact removal based on statistically optimal
subtraction of principal components extracted from contaminated signals. Using smulated epileptic spikes and s mulated al pha waves superimposed on areal data
contaminated with the gradient noisg, it is shown that the proposed method resultsin better correlation between signals of interest and the recovered signals,
compared to an adaptive average waveform removal method.

1032. Quantitative I nvestigation of Biasin Phased Array Combination

Mark Bydder*, Martina Callaghan?, Andi Williams?, David Larkman?, Jo Hajnal?
YUniversity of Western Australia, Crawley, Western Australia, Australia; 2Hammersmith Hospital, Imperial College, London, UK

Phased array coil images are typically combined into a single image using the square root of the sum of squares (SOS). However this method always produces a
positive biasin the final image that can affect quantitative measurements. The effect of bias has been investigated in determining T1 and T2 and shown to cause
errorsthat depend on the SNR and on the choice of data points sampled. To minimise errors, the SUPER method and a suitable acquisition strategy are adopted.

1033. A Way To Apply Thereal-SUPER Technique To Partially Parallel | maging

Mark Bydder®
YUniversity of Western Australia, Crawley, Western Australia, Australia

Combining the data from phased array coils using the sum of squares (SOS) leads to biasin the combined image. Bias may be avoided using real-Summation
Using Profiles Estimated from Ratios (rSUPER), which requires the phase of the low-resolution images used for coil sensitivity information to be the same asthe
full-resolution images. Since the former are derived from the latter thisis often the case. When applying the technique to partially parallel imaging (PPI), however,
the phase requirement serioudy limits the choice of sequence used for acquiring coil sensitivity information. A way around thislimitation is presented.

1034. Anomalous Bo Field from a PERiodic and Linear (PERL) Spatial Encoding Coil

Mirko I. Hrovat!, Samuel PatZ
"Mirtech, Inc., Brockton, Massachusetts, USA; “Brigham & Women's Hospital, Boston, Massachuseits, USA

Experimental images have recently been obtained using a novel spatial encoding field that isPERiodicin x and Linear iny (PERL). Any misalignment of the
PERL coil seemsto produce a small Bo field that produces an anomal ous phase shift in the acquired data. Because two PERL coils are utilized in order to vary the
spatial phase of the periodic component of the field, the anomal ous phase shift varies with the spatial phase. In thiswork, we describe the attributes of the
anomalous phase shift and describe how to correct for it.

1035. Correction of High Order Eddy Current Induced Distortion in Diffusion EPI
Yuji Shen', Serena Counsdll*, David J. Larkman®, Mary Rutherford, Olga Kapellou®, Joanna Allsop!, Anthony

David Edwards', Joseph V. Hajnal*
! mperial College, London, UK

Diffusion weighted imaging with EPI is sensitive to eddy current induced distortions that vary with magnitude and direction of sensitisation. Theseresult in errors
in maps of apparent diffusion coefficient. Previous correction methods required extraimages to determine errors without contributing to the final image data or
only correct zero and first order errors. We have developed a method that corrects higher order errors and requires only pairs of images with reversed diffusion
gradients. Thisallows error correction and signal averaging with no redundant data. The method has been tested by simulation, on phantoms and on brain
examinations.

1036. Effects of Gradient Distortion on L ow Frequency Current Density |maging
Tim P. DeMonte', Richard S. Yoon', Dawn B. Jorgenson?, Michad L.G. Joy*
*University of Toronto, Toronto, Ontario, Canada; 2Philips Medical Systems, Seattle, Washington, USA

Low frequency current density imaging (L F-CDI) is a technique that uses MRI to measure volume current density (CD) distributionsin tissue. 3D LF-CDI
requires registration of three phase image sets corresponding to three orthogonal orientations of a subject. Proper registration is not possible in the presence of
non-spherically symmetric distortion asin MRI. Mis-registration causes CD artifacts such as spurious CD valuesand CD curls. One source of distortionis
nonlinear gradient fields. This can be measured and corrected using an appropriate phantom and data processing asis done here for an LF-CDI data st.
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1037. Self Correcting Transform for Non-linear M agnetic Field Gradientsin MRI

David George Kruger?, Jason A. Polzin?
"Mayo Clinic, Rochester, Minnesota, USA; GE Medical Systems, Milwaukee, Wisconsin, USA

There has been considerable recent interest in continuously moving tableimaging. These imaging modalities acquire datain a restricted smaller FOV at any one
time and sum the data together to form an extended FOV. However, when the moving FOV is extended beyond the length of gradient linearity significant blurring
will result. Inthisposter amethod isdetailed in which the gradient non-linearities are self-corrected within the reconstruction engine itself rather than by Fourier
transform and later image warping.

1038. A New Method for the Reduction of Spectral Ghost Artifactsin High Resolution Echo-Planar
Spectr oscopic Imaging
Weiliang Du', Yiping P. Du?, Xiaobing Fan', Marta A. Zamora®, Gregory S Karczmar?
YUniversity of Chicago, Chicago, Illinais, USA; 2University of Colorado Health Sciences Center, Denver, Colorado, USA

Inconsistency between odd and even echoes causesimage ghostsin echo-planar imaging. Thisinconsistency isalso likely to exist in echo-planar spectroscopic
imaging (EPS!), where a series of echoes are used to produce a proton spectrum in each image voxel. In our implementations of EPSI at high spectral and spatial
resolutions, the water spectra suffer from the ghost artifacts, impeding accurate spectral quantitation. A post-processing method is proposed to correct for the
relative shifts and the zero-order phase errors between odd and even echoes. This method significantly reduces the spectral ghost artifactsin the EPS| data.

1039. Auto Correction for Echo-Planar Nyquist Ghost Artifacts Without Refer ence Scan

Yan Zhang?, Hee Kwon Song®, Felix W, Wehrlit
1Univers'ty of Pennsylvania Medical Center, Philadel phia, Pennsylvania, USA

A new algorithm obviating the need for a reference scan was designed and implemented to correct for the Nyquist artifact in EPI. It is based on a search scheme
whereby the pixels pertaining to overlapping regions were identified and subsequently removed before searching for the phase difference between even and odd
echoes. The algorithm is shown to be reliable and robust.

1040. Artifacts Caused by Transient Effectsin M ulti-Shot EPI

Calvin Lew!, Norbert J. Pelct
Stanford University, Stanford, California, USA

Some MRI sequences such as perfusion imaging collect data when the magnetization is not in the steady state, causing the signal to vary during acquisition.
GRASS EPI sequences exhibit ghosting artifacts in the phase-encoded direction due to the effect of these transientsin k-space. We examined these effectsusing
smulations and experimentsin sequences with centric phase-encoding order. The artifacts depend on theflip angle, TR, and TL/T2. Furthermore, at high flip
angles, the ghost pattern has modulation bands. Phantom experiments verified that, especially at high flip angles, significant artifacts could be observed.

1041. Iterative Nyquist Ghost Correction for Single and Multi-shot EPI using an Entropy M easur e

Suart Clare!
University of Oxford, Oxford, UK

An iterative method for reducing the Nyquist ghost in EPI, based on an entropy cost function measureis evaluated. The method workswell for both single shot
and multi-shot EPI, but would be particularly useful in the multi-shot case where no other method currently exists that does not require either a reference scan,
navigators, or user intervention.

1042. Automated Online EPI Distortion Correction for fMRI Applications
Maxim Zaitsev', Juergen Hennig®, Oliver Speck!
*University Hospital, Freiburg, Germany

Geometric distortions are a well-recognised problem in echo-planar imaging (EP!), the technique most commonly used for functional imaging. Thislimitsthe
accuracy of the registration between the reconstructed functional maps and high-resolution anatomical images, thus complicating the resultsinterpretation.
Increased availability of high-field imagers, where distortions are more pronounced, and high-performance gradient systems, which afford EPI with higher spatial
resolution, requires the development of robust operator-independent correction techniques. Presented hereisa simple and efficient fully-automated distortion
correction protocol, which is based on the point-spread function mapping technique. Application of the distortion correction to a functional experiment is
demonstrated.
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1043. A Simulation Study on the Characteristics of Full and Partial Fourier EPI Imaging in the Presence
of Susceptibility Gradients
Hong Gu', Hanhua Feng®, Wang Zhan®, Su Xu?, David A. Silbersweig!, Emily Sern’, Yihong Yang*
'Weill Medical College of Cornell University, New Y ork, New Y ork, USA; Memorial Sloan-Kettering Cancer Center, New Y ork, New
York, USA

The artifactsinduced by susceptibility gradients (SG) at variouslevelsin gradient recalled EPI images were demonstrated and the characteristics of partial Fourier
imaging in the presence of SGswere investigated using smulation. It is shown that the degree of geometric distortion increases with the magnitude of SGs, and
significant signal loss occurs when the SG reaches a certain level. In addition, the directionality of the SGs along the phase-encoding direction has distinct
asymmetric effects on the EPI images, whereas the effects of the SG along the readout direction is approximately symmetric.

1044. Simultaneous Acquisition of Gradient-Echo and Asymmetric Spin-Echo for_Single-Shot Z-Shim
Keith Arron Heberlein®, Kyle A. Salen?, Xiaoping Hu'
"Emory University/Georgia Tech., Atlanta, Georgia, USA; Siemens Medical Solutions USA, Inc., Atlanta, Georgia, USA

This paper describes a sequence that acquires a z-shimmed image and an image without z-shim in a single shot. The z-shimmed image is formed from the FID
following the excitation pulse and that without z-shim is formed from an asymmetric spin echo EPl image. The sequence istimed such that both images have
identical T2 weighting. T2 decay between theimagesis minimized by a partial Fourier acquisition. Results show that the techniqueisrobust for reducing signal
lost due to susceptibility artifacts.

1045. Improved Detection of Bilateral Visual Activity in Ventrolateral Temporal Cortex at 7 Tesla Using a
Z-Shim Technique

Cheryl A. Olman®, Gregor Adriany®, Kamil Ugurbil®, Pierre-Francois Van de Moortele*
"Univeristy of Minnesota, Minneapolis, Minnesota, USA

We describe successful application of the z-shim technique in measuring cortical activity in the ventrolateral temporal lobe at 7 Teda. Because fMRI data
acquisition isinherently sensitive to T,*, the enhanced effects of susceptibility artifacts due to air-tissue interfaces increase the difficulty of high field fMRI for
largefield of view or whole brain imaging. We acquired functional seriesin whole-brain dices showing bilateral activation in higher visual areas. The z-shim
technique increased the number of significant voxels by 25% over uncompensated gradient echo EPI, and the BOLD fMRI contrast to noiseratio increased 50%
inthisregion.

1046. High Accuracy Automated Template Based Correction of Brain MRI Intensity Distortion

Colin Sudholme’, Valerie Cardenas', Enmin Song', Andrew Maudsley?, Michael Weiner*
YUCSF, San Francisco, California, USA; University of Miami School of Medicine, Miami, Florida, USA

A novel template based automated MRI biasfield correction schemeis described. Biasfields are estimated by deforming brain MRI data to a reference intensity
template, and evaluating the ratio of the MRI valuesin the template and distorted scan after coarse spatial filtering of the data. Global RM S intensity error and
coefficient of variation in manually segmented white matter in 9 test scans verify consistent reduction in residual intensity variation, with improved performance
over the N3 method with default parameters.

1047. Combined Registration and Activation Detection for fMRI: Solving Both Problems Simultaneousy

Jeff Orchard®, Chen Greif?, Gene H. Golub®, Bruce Bjornson®, M. Sella Atkins®
Simon Fraser University, Burnaby, British Columbia, Canada; 2University of British Columbia, Vancouver, British Columbia, Canada;
3Stanford University, Stanford, California, USA; “British Columbia's Children's Hospital, Vancouver, British Columbia, Canada

Thelarge blood oxygenation level dependent (BOLD) signal present in high-field (3T or higher) fMRI datasets can influence the accuracy of least-squares
registration algorithms. In anew model, the registration and activation least-squares problems are combined into a single least-squares problem. A method to
simultaneoudy solve for both patient motion and brain activation isproposed. A drastic reduction in stimulus-correlated registration errorsis demonstrated on
simulated fMRI datasets.

1048. Comparison between By Experimental M apping Technigues and Numerical Smulationsat 8 T

Trong-Kha Truong', Roger A. Dashner®, Donald W. Chakeres', Petra Schmalbrock®
The Ohio State University, Columbus, Ohio, USA

Assessment of susceptibility artifact correction methods, particularly needed at ultra-high field strength, requires knowledge of the static magnetic field BO. Two
experimental methods for BO mapping were implemented on an 8 T MRI system: a 2D multidlice echo-time encoding technique and a 3D double-echo gradient
echo (GE) method. BO maps of a phantom and a human brain were acquired with both methods and compared to numerical simulations, showing excellent
agreement. The GE method isfaster, but may be limited by signal loss and excessive phase aliasing near air/tissue interfaces, even at the shortest TE and ATE
currently achievable.
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1049. Mutual Information-Based Correction of By I nhomogeneity, Susceptibility- and Chemical-Shift
Artefacts

Sefan A. Reinsberg, Liz Moore!, Smon J. Dorant, Odysseus Benekos', Martin O. Leach!
'Royal Marsden NHS Trust and Institute of Cancer Research, Sutton, UK

A more accurate delineation of diseaseisrequired to fully exploit recent advancesin external beam radiotherapy. MRI provides superior soft tissue contrast to
computer tomography (CT) but suffers from inherent geometrical inaccuracies unsuitable for radiotherapy treatment planning. Main field (BO) inhomogeneity
(system- and patient-based) distortions can be corrected by combining two images that differ only in the polarity of read gradients employed. This approach isnot
used clinically because the quality of the corrected images can become severely degraded. We present the first robust and tested tool for the correction of images
for the effects of BO inhomogeneities.

1050. Cross-Modality Registration: Validation and Application in Magnetisation Transfer 1maging
Mark Symms', Philip Boulby®, Gareth Barker?
Y nstitute of Neurology, London, UK;; 2l nstitute of Psychiatry, London, UK

A techniqueto validate crossmodality registration tecniquesis described. Serial scans are used from an interleaved M TR measurement sequence that acquires
intrinsically registered images with proton density and Magnetisation Transfer weighting. The registration parameters from the serial registration of proton density
weighted images are used as a "gold standard" for the serial cross-modality registration, which is performed between the first proton density weighted image and
the second magneti sation transfer weighted image. It isthen shown that a modified Automated | mage Registration technique is capable of performing such cross-
modality registrations with a high degree of accuracy.

1051. Spoiled Gradient Echo (SPGR) Ghost Artifact in Endoluminal M RI

Andrew CH Yung', Ergin Atalar®
*Johns Hopkins University, Baltimore, Maryland, USA

Ghost replicas of endoluminal MR coil outlines have been observed in spoiled gradient echo (SPGR) sequences. The artifact is not caused by motion, and
originates from oscillationsin the incompletely RF-spoiled transverse magnetization that remains after each excitation. Changing the value of the linear RF phase
increment (i.e., the seed value) affects the positions of the ghosts, whilethe TR, flip angle, and relaxation times affect only their amplitude. Computer simulations
correctly predicted the locations of the ghosts observed in experiments, for avariety of seed values.

1052. An Analytic Study on the Tubular Stent M odel
Cecil Chern-Chyi Yen', Henry Zhu', Yi Wang*
*University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA

The quasistatic magnetic field equation is solved analytically for the tube geometry asa simplified stent model to predict RF shielding effects. Experimental results
agree with theoretical calculation. The quasistatic magnetic field equation may be solved numerically for realistic stent geometry to predict stent artifacts.

1053. _Signal Correction for Narrow-Bandwidth Coils
Mirko I. Hrovat', F William Hersman?, Samue PatZ’, Ross W. Mair?, Ron L. Walsworth*
"Mirtech, Inc., Brockton, Massachusetts, USA; 2University of New Hampshire, Durham, New Hampshire, USA; *Brigham & Women's
Hospital, Boston, Massachusetts, USA; “Harvard-Smithsonian Center for Astrophysics, Cambridge, Massachusetts, USA

Narrow-bandwidth coils (transmit and/or receive) provide unique problemsfor MRI. Effects are manifested as coil ring down, distorted signal lineshape, and poor
dice profiles. If the coil response (L/R) ismeasured, it isthen possible to design excitation waveforms and to correct NMR signal's to compensate for the coil
bandwidth.

M otion Artifact Correction

Hall D Sunday 13:30 - 15:30

1054. MR Moation Correction of 3D Affine Defor mations

Guy Shechter?, Elliot R. McVeigh?
*Johns Hopkins School of Medicine, Baltimore, Maryland, USA; ®National Institutes of Health, Bethesda, Maryland, USA

MRI motion correction is used to improve image quality while reducing total scan time. The Fourier nature of MRI is used to describe a technique for
compensating for 3D affine transformations (trandation + rotation + dilation + shear) of an object during theimaging process. We present the mathematical basis
for this correction strategy and results of a smulated MR acquisition.
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1055. A Comprehensive Approach for Correcting Motion and Distortion in Diffusion Weighted M RI

Gustavo K. Rohde', Alan S. Barnett', Peter J. Basser®, Sefano Marenco', Carlo Pierpaoli’
"National Institutes of Health, Bethesda, Maryland, USA

We present a method for removing artifacts related to patient motion and eddy-current induced image distortionsin DW-MRI. The images are corrected for
motion and distortion simultaneoudly using a well-established registration technique. Subject motion ismodeled using a 3D rigid body transformation while image
distortion ismodeled using a general solution for eddy-current induced fields inside the magnet. The DW-MRI dataset can at the sametime berigidly alignedto a
standard template. Thus our robust post-processing method can be used to smultaneoudy remove motion and distortion related artifacts aswell asto position the
dataset in a standardized orientation.

1056. Fast Helical-Spiral Spherical Navigator Echoesfor 3-D M otion Detection and | nter-Scan Alignment

E. Brian Welch!, Armando Manduca®, Roger C. Grimm, Heidi A. Ward?, Clifford R. Jack, Jr.
"Mayo Clinic & Foundation, Rochester, Minnesota, USA; 2ASL Central, GE Medical Systems, Milwaukee, Wisconsin, USA

We have employed arapid (< 1/4 sec) spherical navigator echo (SNAV) to prospectively modify image acquisitionsin serial MRI examinations. Detected
motions using the faster helical-spiral SNAV and a computer-controlled phantom are now of comparable accuracy to previousresultsusing asower SNAV
comprised of many circular trajectories. Thefaster SNAV also performswell in a pre-scan registration application for aligning image volumes acquired on
different scanners at different times. Correlations of base and SNAV-aligned image volumes were comparable to or exceeded results achieved using a
retrospective image registration algorithm.

1057. Motion Correction Using Two I nterleaved Scanswith Different View Orders

E. Brian Welch!, Armando Manduca®
"Mayo Clinic & Foundation, Rochester, Minnesota, USA

It ispossibleto correct for in-planeinterview trandationsin the frequency encode (FE) direction using repested, interleaved 2DFT acquisitions where each data
set has a unique acquisition order. The second data set’ s altered view order causesits corruption to be nearly linearly independent from corruption in thefirst data
set. Thetrandation time record may be found by solving the appropriate large system of linear equations. The technique was successfully applied to scans of a
resolution phantom on a cyclically moving table.

1058. Automatic Retrospective Trandational M otion Correction in Image Space
Armando Manduca?, Lee M. Kiessdl, David S. Lake', Richard L. Ehman®
"Mayo Clinic, Rochester, Minnesota, USA

Automatic retrospective motion correction algorithms based on iterative optimization of an image quality measure have been demonstrated in a variety of MRI
acquisitions. These algorithms are computationally intensive and may require several minutes per image or more. One computational bottleneck isthe need for
aninverse FFT at each iteration to reconstruct and evaluate theimage. We describe a method for performing the iterative search primarily in image space, greatly
reducing the number of FFTsrequired. This can significantly increase the computational speed, particularly when the evaluation is performed only on a sub-
region of theimage.

1059. Use of Fiducial Markersfor Motion Corrected MRI

Hendrik Zimmermann', Sven Zuehlsdorff!, Reiner Umathunt, Seffen Vol Z', Wolfhard Semmier?, Michael Bock®
"Deutsches K rebsforschungszentrum, Heidelberg, Germany

A small inductively coupled coil was used as afiducial marker to monitor the respiratory motion of the chest wall. Motion corrected T 1-weighted spin-echo
images were reconstructed using the position information of the marker coil which was obtained with a projection technique followed by peak detection.
Therefore, projection gradients with z-dephasing for background suppression were incorporated into a spin-echo sequence. From up to ten complete data sets
motion-corrected images at different breathing excursions were calculated.

1060. New Strategy for Simultaneous Suppression of Intra- and Inter-Slice M otion
Haitham M. Ahmed", Refaat E. Gabr?, Keith Heberlein?, Xiaoping HU?, Yasser M. Kadah'
Cairo University, Giza, Egypt; 2Emory Universty, Atlanta, Georgia, USA

Weintroduce a new method to simultaneousy address the problems of intra- and inter-dice in-plane motion estimation. The new method works for sequencesin
which the k-space is collected as small number of bands. Instead of repeating the acquisition in the same format for the extra acquisitions when NEX>1, we
present a new strategy to achieve the same NEX via overlapped acquisition. The overlapping area between consecutive acquisitionsis used to estimate both
trandation and rotation parameters, which are subsequently used to perform correct reconstruction.
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Motion and Artifact Correction Using Parallel Imaging

Hall D Tuesday 13:30 - 15:30

1061. PINs: Parallel |maging Navigators

Mark Bydder®
YUniversity of Western Australia, Crawley, Western Australia, Australia

SMASH Navigators compare a line of k-space predicted using SMASH with the actual measured linein order to navigate for motion artefacts. Although SMASH
and its more general variants are conceptually helpful, they do not necessarily make best use of all the acquired data. In this abstract, an exact representation of the
coil sensitivitiesisexpressed in the full sensitivity matrix form of generalised parallel imaging. The matrix equations are solved by singular value decomposition
(SVD) and navigator comparisons made using several lines of k-space.

1062. Optimising Artifact Removal in PPl Corrected GRASE I maging.

David J. Larkman®, Martina F. Callaghan, Joseph V. Hajnal*
! mperial College, London, UK

Partially Parallel Imaging can be used to separate coherent ghostsin MR images. This allows flexibility in sequence structure and more compl ete correction of
such artefacts. We have applied it to the Gradient and Spin echo sequence (GRASE) to deal with artefacts associated with mixing spin and gradient echoes. Such
artefacts may be localised to particular regions with other regions being artefact free. We have developed a method to automatically vary the degree of ghost
separation, so that only those regions of the image contaminated by ghosts are processed. This hasa signal to noise ratio advantage over global correction.

1063. Generalised Motion Correction in Parallel Imaging
David Atkinson', Philipp G. Batchdlor®, David J. Larkman?, Derek LG Hill*, Joseph V. Hajnal?
!King's College London, London, UK; 2imperial College, London, UK

The extrainformation provided by multiple coilsis used in thiswork to determine and correct for patient mation. The unknown phase errors caused by motion are
included in an equation linking all the measured data to the cail profiles and underlying object. An optimisation scheme is used to determine these motion-induced
phases. The motion-corrupted data is corrected and results demonstrated on volunteer images. There is no requirement to fit coil profilesto spatial harmonics.

I mage Reconstruction

Hall D Saturday 14:00 - 16:00

1064. Partial Fourier Reconstruction for Spiral Imaging

Hisamoto Moariguchi®, Jonathan S. Lewin®, Jeffrey L. Duerk®
"University Hospitals of Cleveland / Case Western Reserve University, Cleveland, Ohio, USA

Partial Fourier reconstruction techniques have been investigated to reduce scan timein rectilinear sampling schemesin MRI. Thisabstract is, to our knowledge,
thefirst proposed partial Fourier reconstruction technique for spiral MR sampling schemes. This technique employs variable density spiral (VDS) trajectories so
that the Nyquist criterion is satisfied in the central region of k-space; the outer regions of k-space are undersampled. The projections onto convex sets (POCS)
method is used in the reconstruction. The newly proposed partial Fourier spiral reconstruction (PFSR) technique permits reduced scan time when compared with
the conventional spiral imaging.

1065. lterative Partial K-Space Spiral Reconstruction M ethod

Bernd Aldefeld’, Peter Bornert*
*Philips Research L aboratories, Hamburg, Germany

Partial k-space spiral imaging still encounters unsolved problems relating to the correction of the image artefacts induced by the destruction of the Hermitian
symmetry of the MR signal even under moderate phase errors. A new approach to partial k-space MRI is proposed, which isbased on an iteration process
alternating between image reconstruction and MRI simulation. The simulation data are used to successively improve the estimated k-space data that have not been
acquired. Phase errors caused by spatially varying off-resonance, concomitant fields and other sources are accommodated in the procedure.
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1066. A New Approach for Optimal Reconstruction Using Rescaled M atrices from Non-unifor mly
Sampled K-space Data

Hisamoto Moriguchi®, Jonathan S Lewin®, Jeffrey L. Duerk*
"University Hospitals of Cleveland / Case Western Reserve University, Cleveland, Ohio, USA

K-space gridding is commonly performed following non-uniform K-space MRI data acquisition. A drawback of conventional gridding algorithm isthat theimage
quality depends on the density compensation function (DCF) used in the pre-compensation step. We present a new simple reconstruction algorithm that does not
need density compensation. Instead, iterative procedures are performed on a rescaled matrix larger than the original-sized grid; the resulting reconstructed images
are of quite high quality. The proposed algorithm provides a new approach for optimal image reconstruction; it represents an alternative to the previoudy
proposed URS/BURS algorithms but with equal or better image quality.

1067. Reconstruction of the M agnetic Resonance | mages Using Wigner Distribution.
Peter Novak', Amir M. Abduljalil?, Vera Novak®
'Boston University, Boston, Massachusetts, USA; 2Ohio State University, Columbus, Ohio, USA; *Harvard Medical School, Boston,
Massachusetts, USA

Wigner distribution (WD) modified by smoothing has been employed for reconstruction of the Fourier encoded magnetic resonance images. MRI data were
acquired using 8 Tedawhole body MRI system with routine 2D gradient echo encoding. Frequency variant of 2D WD was used. Results showed that WD applied
on the oversampled k-space and using long smoothing windows reconstructs images without any phase distortion and gives higher signal to noise ratio than
Fourier transform. It is concluded Wigner distribution can be used as a framework for design of advanced methods of magnetic resonance data processing.

1068. Phase-Sensitive I nver sion Recovery Imaging using a Markov Random Field M odel
Jim Xiuquan Ji*, Lei Ying', Jingfei Ma?, David C. Munson, Jr, Zhi Pei Liang®
YUniversity of Illinois at Urbana-Champaign, Urbana, Ilinois, USA; 2University of Texas MD Anderson Cancer Center, Houston, Texas,
USA

This paper addresses the image reconstruction problem for phase sensitive inversion recovery imaging. A new algorithm is proposed, which is based on a Markov
Random Field model of the phase variations. An important advantage of the proposed method over other existing methodsisthat it does not require phase
unwrapping or image filtering. The method is found to be robust and efficient for in-vivo brain imaging.

1069. Multipoint Dixon Imaging using Sensitivity Encoding
Jingfel Ma', James A. Bankson', Roger Jason Safford*
The University of TexasM. D. Anderson Cancer Center, Houston, Texas, USA

An imaging technique combining the robustness of multi-point Dixon (MPD) for fat-water separation with the reduced scan time of sensitivity encoded (SENSE)
imaging was investigated in phantom and in vivo. The MPD and SENSE techniques were complementary with regard to SNR and acquisition time. The
combination of the two techniques therefore provides fat-suppressed imaging that isinsensitive to field inhomogeneities and offersimage SNR and acquisition
timesthat are comparable to chemical saturation techniques using similar acquisition parameters.

1070. A Post-processing M ethod for Obtaining Accurate T, Estimates from a Single Radial Fast-Spin
Echo K-space Data Set

Marial. Altbach', Ali Bilgin', Zhigiang Li*, Eric W. Clarkson®, Arthur F. Gmitro*
1Univers'ty of Arizona, Tucson, Arizona, USA

A simple post-processing method to generate high-resolution T2 maps from asingle radial fast-spin echo (RAD-FSE) k-space data set is presented. The method
presented hereis superior to an existing method, because it reduces significantly the T2 biasin smaller objects.

1071. Faster Volumetric Imaging Using Hexagonal Sampling with Circular Support

Jiachen Zhuo', Fernando E. Boada®
YUniversity of Pittsburgh, Pittsburgh, Pennsylvania, USA

We demongtrate the use of a hexagonal sampling with circular support asa means to reduce the scan timein high resolution three dimensional MRI. Our resultsin
experimental phantoms and human volunteers demonstrate that up to a 32% reduction in data acquisition time can be achieved with no loss of spatial resolution
and only a dight decrease in the signal-to-noise ratio (~10%).

1072. Real-Time Diagnostic Cardiac Imaging with a Fast M ulti-Coil M ulti-Processor Reconstruction

System

Ajit Shankaranarayanan®, Andres Carrilla®, Bob Hu?, Graham Wright®, John Pauly?*, Juan Santos®, Jean Brittain®
'GE Medical Systems, Menlo Park, California, USA; 2Palo Alto Medical Foundation, Palo Alto, California, USA; *University of Toronto,
Toronto, Ontario, Canada; “Stanford University, Palo Alto, California, USA

A fast multi-coil multi-processor image reconstruction system for real time diagnostic cardiac imaging is described. Results, showing the efficiency of this
reconstruction system, from volunteer experiments with different cardiac coilsis also presented.
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1073. _Application of Variable FOV to Continuously Moving Table MRI
Houchun Harry Hu', Ananth Jayaseelan Madhuranthakam', David G. Kruger®, Stephen J. Riederer®, James F.

Glockner®
"Mayo Clinic, Rochester, Minnesota, USA

An approach is presented in which variablefield of view (FOVy) inthe Y phase encoding (R/L) direction is applied to the continuousdy moving table method for
extended FOV MRI. Using variable FOVy allows both small and large objects present in the extended FOV to beimaged with FOVy dependent on their size. The
spatial registration of data afforded by the continuously moving table method with variable FOVy does not allow for straightforward reconstruction due to data
mixture from different FOVy at several frequency encoded locations. | nterpolation methods are applied to reregister the data, leading to proper image
recongtruction.

1074. Superresolution from Coplanar | mage Sequencesin MRI

Benoit Desjardins', Thomas L. Chenevert!
*University of Michigan, Ann Arbor, Michigan, USA

Although successfully applied to satellite mapping and video surveillance and based on formal mathematical results, superresolution has recently been avery
controversia topicin MRI and it has not been clear whether this set of techniques could indeed be applied to improve in-plane resolution from sequences of MR
images. In this paper, we introduce both a scanning and a reconstruction method that successfully uses superresolution to improve resol ution on sequences of
coplanar images. Besides the improvement in resolution, the method also takes advantage of the chemical shift artifact to decouple water and fat signals.

MR Elastography: Techniques and Applications

Hall D Sunday 13:30 - 15:30

1075. Piezoelectric Bending Elementsfor Use as M otion Actuatorsin MR Elastogr aphy

Phillip Rossman', Kevin Glaser®, Joel Felmlee!, Richard Ehman®
"Mayo Foundation, Rochester, Minnesota, USA

Magnetic Resonance Elastography (MRE) isa phase contrast method that utilizes propagating acoustic waves to determine elastic properties of tissues. A
mechanical actuator coupled to the tissue provides cyclic motion synchronized to the imaging sequence. We have designed a system for generating such motionin
the MR environment incorporating readily available piezoelectric bending elements. Our initial measurements of both phantom and in vivo system performance
are presented and the results are promising.

1076. Strain Encoded (SENC) Imaging with Multi-tuning: A Fast Technique for MR Elastogr aphy

Ahmed S Fahmy?*, Nadl F. Osman®
*Johns Hopkins University, Baltimore, Maryland, USA

Non-invasively quantifying tissue elagticity (Elastography) can be achieved indirectly by measuring the strain of tissues under compression. Current MR
Elastography techniques require many acquisitionsto obtain images at different imaging parameters. In thiswork, strain maps are generated in afraction of a
second using fast implementation of Strain Encoded (SENC) MRI. Rapid acquisition is achieved using an EPI pul se sequence. Theimaging parameters are also
changed during acquisition; thus, repetition of the compression is not necessary. Preliminary results from a gel phantom confirmed the ability to reconstruct strain
maps using only one compression.

1077. Encoding Har monic Motion in MR Elastogr aphy Using the maging Gradients

John B. Weaver!, Xiaochuan Qin? Marvin Doyley', Elijah van Houten?, Francis Kennedy?, Keith Paulsen’
'DHMC, Lebanon, New Hampshire, USA; 2Dartmouth College, Hanover, New Hampshire, USA

Measurement of motion resulting from some mechanical excitation is essential to MR elastography. Current methods encode the motion with separate, phase
cycled, bipolar gradient waveforms added between the RF excitation and the echo readout increasing the TE and theimaging time. We are using the frequency
encoding gradient to encode the motion instead of using a separate motion encoding gradient. The TE isreduced from 14 msto 3.6 msincreasing the SNR and
reducing theimaging time. However, larger motion isrequired and small artifacts areintroduced into the image at discontinuities caused by simultaneous motion
and position encoding.

1078. Comparison of Two Simple MR Elastogr aphy Reconstr uction Algorithms

Uwe Hamhaber!, Uwe Klose*
*University of Tuebingen, Tuebingen, Germany

In MR elastography (MRE) it is possible to visualize snapshots of the propagation of a mechanical wave through soft tissue on MR phase images by motion
sensitive MR imaging sequences. There are different approaches to reconstruct el astograms from these snapshots. We implemented two such algorithms. Oneis
based on solving the equation of motion and the other determines the local wavelength of the mechanical wave. The aim of thiswork was to compare these two
different reconstruction algorithms by applying them on our measured MRE data with continuous and pulsed mechanical excitation.
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1079. Improved Characterization of Sol/Gel Phase Transitionsin Agar ose Gel with Combined M agnetic
Resonance Elastogr aphy and Diffusion Weighted | maging

Egbert Gedat®, Jiirgen Braun®, Johannes Bernarding®, Gerd Buntkowsky?, Ingolf Sack®
1Univers'ty Hospital Benjamin Franklin, Berlin, Germany; %Free University of Berlin, Berlin, Germany

Dynamic Magnetic Resonance Elastography enables the monitoring of the sol/gel transition in agarose. By heurigtically varying the local shear tiffness, the
solidification process could be numerically reconstructed. In a new approach, diffusion weighted imaging (DWI) was applied for a patially resolved monitoring
of the cooling process. To use the data without further assumptions for the reconstruction, the temperature dependence of the apparent diffusion coefficient (ADC)
of water and gel was determined.

1080. The Maximum Likelihood Estimator of Stiffnessfor MR Elastogr aphy and its Approximation as an

Adaptive Filter
Travis E. Oliphant!
Brigham Y oung University, Provo, Utah, USA

MR Elastography (MRE) uses displacement measurements of vibrating tissue to reconstruct its mechanical propertiesfor use in pathology detection and diagnosis
and treatment monitoring. Under assumptions of isotropicity, incompressibility, and local homogeneity the Helmholtz equation model s the rel ationship between
shear modulus and displacement at a given frequency. Using Green's function analysis of the Helmholtz equation, the general Maximum Likelihood (ML)
estimator for MRE reconstruction in isotropic soft tissuesis presented. It is shown that a singleiteration of a Newton-Raphson procedure for finding the ML
estimate isa kind of adaptive ratio-of-filter method anal ogous to other reconstruction methods currently used.

1081. M agnetic Resonance Elastogr aphy of Bone Marrow —Preliminary Results of Phantom Studies

Juergen Braun', Georg Duda?, Devakara Epari?, Ingolf Sack'
"University Hospital Benjamin Franklin, Berlin, Germany; Charité Campus Virchow-Klinikum, Berlin, Germany

Dynamic magnetic resonance elastography (MRE) enables the determination of spatially resolved biomechanical properties. The propagation speed of the
enforced mechanical wavesisrelated to tissue stiffness. The observed wave patterns are closely related to the geometry and biomechanics of the object. In this
regard, the applicability of MRE to bone marrow for future application in bone healing was evaluated using a bone phantom. Different coexisting wave
propagation patterns, separated by a small transition zone, were observed. The analysis of the wave propagation enabled the determination of elasticity parameters.

1082. Shear Modulus M easur ements Obtained by MR Elastogr aphy: Validation with M echanical Testing

Yuan Le', Jennifer L. Kugel, Richard L. Ehman®
"Mayo Foundation, Rochester, Minnesota, USA

Magnetic Resonance Elastography (MRE) is a technique for measuring the mechanical properties of tissue or tissue-like materials. While the MRE technique has
been previoudly validated with static mechanical testing, thiswork compares the technique with dynamic mechanical analysis (DMA) testing. The results of these
two tests show good correlation, with some systematic differencesthat are likely due to the non-linear characteristics of the material.

1083. Broad-Spectrum Beam M agnetic Resonance Elastogr aphy

Anthony J. Romano®, Phillip J. Rossman?, Roger C. Grimn, Joseph A. Bucaro®, Richard L. Ehman?
"Naval Research Laboratory, Washington, DC, USA; “Mayo Clinic and Foundation, Rochester, Minnesota, USA

The measurement method termed Magnetic Resonance Elastography (MRE) permits a direct measurement of elastic displacements within media that are subject
to forced vibration. Standard MRE methods, however, allow for sensitization to only a single frequency of vibration and must be phase locked to the mechanical
simulus. Inthis paper, we present a novel adaptation of standard MRE methods which permits an extremely rapid measurement of elastic displacementsalong a
beam of interrogation due to broad-spectrum vibration. Temporal and spatial Fourier transforms are then performed on the displacement information to form
dispersion images for elastic modulus, attenuation, and anisotropic characterization.

1084. 2D Approximation of 3D Wave Propagation in MR Elastogr aphy of the Brain

Scott A. Kruse', Richard L. Ehman*
"Mayo Clinic & Foundation, Rochester, Minnesota, USA

Previous brain Magnetic Resonance Elastography (M RE) was performed using a 2-dimensional MR acquisition. However, given the complex geometry of the
brain, 2D imaging may not accurately represent the actual wave propagation. MRE was performed with a healthy volunteer, using a modified 3-dimensional
gradient-echo phase contrast sequence. From this data the 3D motion vector was constructed. By viewing the coronal plane of the 3D dab the amount of through-
plane motion was measured. These resultsindicate that the 2D images give an accurate record of wave motion. The SNR advantage of 3D imaging can be
maintained with multi-NEX 2D scans.

226



Poster Sessions

Relaxometry and Contrast

Hall D Monday 13:30 - 15:30

1085. T; Map with Exponentially-Weighted Slice-Order RoTation (SORT)

H. Michael Gach', Costin Tanase*
*University of Pittsburgh, Pittsburgh, Pennsylvania, USA

T1 maps are used with continuous arterial pin labeled (CASL) MRI to calculate perfusion. A rapid T, mapping technique using multidlice echo-planar imaging
(EPI) with Sice-Order RoTation (SORT) yields high SNR and dynamic range for alarge number of dices, and enables T1s (T; with RF saturation) measurements.
We have optimized the technique with an exponential ly-weighted sampling distribution. A theoretical comparison with linear and quadratic sampling
distributionsindicates that the exponential SORT technique can give modest improvements for both inversion and saturation recovery.

1086. Parameter Optimisation of TAPIR Method for Fast T; M apping

Maxim Zaitsev!, Sven Seinhoff?, Nadim Jon Shah?
'Research Centre Jllich, Julich (now at University Hospital, Freiburg), Germany; “Research Centre Jiilich, Jiilich, Germany

The error-propagation analysis of the accuracy of the T; valuesfor TAPIR fast T; mapping has been performed, enabling derivation of recipesfor the optimal
selection of measurement parameters such asflip angle, preparation delay and number of points. The approach can mostly be transferred to other L ook-L ocker
based techniques.

1087. Age and Sex: Effects on Brain Properties Assessed by *H,0O T, Histograms
William D. Rooney®, Xin Li%, Frank W. Telang®, Charles S. Springer, Jr.%, Patricia K. Coyl€?, Elisabeth Caparelli®,

Thomas Ernst’, Linda Chang*
'Brookhaven National Laboratory, Upton, New Y ork, USA; 2State University of New Y ork, Stony Brook, New Y ork, USA

Cerebral *H,0 T, maps were collected from 29 healthy adult controls (17 M, 12 F) at 4 T. T, histograms were constructed and analyzed to determine the global
white matter (WM) T range, and normalized volume fractions of WM, gray matter (GM) and CSF tissue water. Significant sex differencesin WM T, (F > M),
and volume fractionsof WM (M > F) and GM (F > M) were found. With age, the men showed significantly increased WM T, values, decreased GM volumes,
and increased CSF. In contrast, women were much more immutable with age.

1088. Multiple Excitation Single Slice (M ESS) Sequence for Contrast Optimisation in 3D Structur al
Imaging of the Brain

Donald W. McRobbie!, Rebecca A. Quest?, Louise Teo?
"Hammersmith Hospitals NHS Trust & Imperial College, London, UK; ZHammersmith Hospitals NHS Trust, London, UK

A 3D MP-RAGE T1-weighted structural MR sequence with an inversion prepul se has been modified to produce a series of 2D images at one dice location but
with different effective inversion times. We call this sequence Multi-Excitation Single-Slice (MESS). MESS enables the in-vivo optimisation of structural MRI for
tissue segmentation and relaxometry. Initial results show some differences with the theoretical brain signal models found in the literature and that the standard
clinical implementation of this sequenceis sub-optimal for structural neuro-imaging.

1089. Accurate T, Measurements at 8 Teda Despite Radiofr equency | nhomogeneity
Chad A. Mitchell®, Trong-Kha Truong®, Tamer S Ibrahint, Petra Schmalbrock*
Ohio State University, Columbus, Ohio, USA

While many methods have been defined for measuring T1 relaxation rates, most rely on RF homogeneity, which cannot be guaranteed in ultra high field systems.
In thiswork, we compare Inversion Recovery Spin Echo (IR-SE), Saturation Recovery Spin Echo (SR-SE), and Inversion Recovery RARE (IR-RARE)
techniques. |R-SE appearsto be the most stable againgt ultra high field RF inhomogeneity. Results are obtained for the relaxivity of Gd-DTPA and for T1in
gray matter, white matter, and cerebrospinal fluid.

1090. Relaxivity of Gd-DTPA in Solution with Different M acromolecular Content at Different Field
Strengthsfrom 0.7t08.0 Teda
Chad Mitchell*, Chastity DS Whitaker®, Hendrik von Tengg-Kobligk!, Michael Knopp', Donald W. Chakeres', Petra

Schmalbrock®
The Ohio State University, Columbus, Ohio, USA

Relaxivity for paramagnetic MR contrast agents has to be known for quantitative studies of contrast agent uptake in tissue. Rel axivity changes with field strength
and in the presence of macromolecules. We measured relaxivity for Gd-DTPA in water, bovine serum albumin (BSA), and skim milk. T1 relaxivity increases
with solid concentration by weight and decreases with field strength, thus making Gd-DTPA aless efficient agent for ultra-high fiedld MRI. T2 timesare
unchanged or dightly increase with increasing Gd-DTPA concentration in BSA and milk.
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1091. In Vivo Predictions of Cellular Density Map Quality for Iron-Oxide L oaded Cells

Chris V. Bowen', Paula J. Foster-Gareau', Chris Heyn', Brian K. Rutt*
The John P. Robarts Research Institute, London, Ontario, Canada

Thein vivo requirements for producing quantitative cellular density mapswith R2' (R2' = R2* - R2) for iron-oxide labeled cellsis presented. Thisisaccomplished
by separately characterizing two sources of R2' variance: intrinsic electronic noise (from finiteimage SNR) and background R2' for a tissue of interest.
Background R2' was measured in two distinct tissue types (rat tumor and brain), while e ectronic noi se predictions were confirmed with phantoms. Predictions
indicate that an optimum tissue iron-oxide concentration exists for a given acquisition and tissue type, and cellular density maps having an SNR of 8-12 are
possible.

1092. Detection of M esoscopic Paramagnetic Particles and Clusters by using L ocal Signal Conservation in
a Dephasing Background Gradient

Jan Henry Seppenwoolde', Max A. Viergever®, Chris J.G. Bakker®
"University Medical Center, Utrecht, Netherlands

In this study, a gradient echo sequence with an unbalanced dice-selection gradient is used to detect mesoscopic paramagnetic particles and clusters. Because this
sequence is used, susceptibility artifacts are selectively identified with positive contrast, while background signal is suppressed. The applicability of the modified
GE sequenceis demonstrated in vitro and in vivo for respectively mesoscopic susceptibility artifacts and paramagnetic loaded microspheres. The results show an
easy, reliable and selective identification of the mesoscopic susceptibility artifacts and clusters of microspheresin a straightforward way.

1093. Quantitation of To-Effectsin T SE-Sequenceswith L ow Refocusing Flip Angles
Juergen Hennig*, Matthias Weigd*
*University Hospital, Freiburg, Germany

The paper presents a theoretical approach to quantify the T 1- and T2-contributionsin CPM G-sequences with low refocusing flip angles. Even for modest
reductionsin the refocusing flip angle the stimulated echo contributions will become significant leading to a reduced T2-contrast at a given echo time. A corrected
TEcorr can be calculated, which leads to images with identical contrast compared to a fully refocused T SE-experiment. This prolongation of TE allows the use of
longer echotrainsand is especially beneficial for sequences like hyperecho-T SE and TRAPS, which refocus all magnetization at the time of the zero phase
encoding step.

1094. Optimised Clinical T, Relaxometry with a Standard CPM G Sequence

Gaby S Pdl*, Anthony B. Waites', Regula S. BridImann?, David P. Lewis?, Graeme D. Jackson®
'Brain Research Ingtitute, Heidelberg, Victoria, Australia; Nathan Kline Institute, Orangeburg, New Y ork, USA

The quantitative accuracy and precision of the standard CPM G sequence for T2 relaxometry is compromised by deviations of the flip angles of the refocusing
pulses from their ideal 180° values. It is demonstrated in this study that these effects can be obviated to a significant extent by widening the refocusing pulseswith
a corresponding modification to the interleaving scheme. Thisrelatively simple change to the imaging sequence is shown to have significant benefits on the
accuracy and reproducibility of phantom and clinical T2 measurements.

1095. Reliability of Multi-Echo T, Relaxation, T; Relaxation and M agnetization Transfer in Brain in

Controls
Irene Vavasour®, Campbel| Clark®, David Li*, Alex MacKay*
"University of British Columbia, Vancouver, British Columbia, Canada

Therdiability of five MR parameters (water content, myelin water content, magnetization transfer, T2 relaxation and T1 relaxation) was investigated using three
reliability models. The absolute model, where measurements are identical and constant for all people, best explained MTR. Therelative model, where
measurements are constant within a person but vary over a population, described myelin water content and T1. The pattern model, where profiles of parameter
over 5 white matter regions are constant for all people, wasfit well except for water content. Water content and T2 showed a mixture of different models.

1096. Optimization of M ultiple Spin-Echo Sequences for Quantitative R, Mapping in 3D

Yves De Deenet
'Ghent University Hospital, Flanders, Belgium

In this study, optimal sequence parameters are proposed to obtain a series of quantitative R2 maps (R2 = 1/T2) by use of existing imaging sequences such as
single spin-echo and multiple spin-echo sequences. The concept of R2 resolution isintroduced. It is shown that in multiple spin-echo sequencesit is the number of
spin-echoes that should be optimized in order to obtain the highest R2 resolution within the shortest measurement time possible for a subject that is characterized
by a defined range of R2 values.
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1097. Rapid, Quantitative T, M easurements at 3T
Juimiin Hong', Jeff A. Stainsby', Eric Han?, Jean Brittain?, Graham A. Wright*
*Sunnybrook & Women's College Health Sciences Centre, Toronto, Ontario, Canada; >GE Medical Systems, Menlo Park, California, USA

For higher field scanners, techniques to measure T2 need to be modified to account for the increased magnetic field non-uniformity and heat deposition. Localized
B1 tuning over asmall region may help minimize the error caused by the non-uniform field, and using a magneti zation-prepared measurement sequence can
reduce the amount of heat deposition. Our results suggest using local tuning and rectangular pulses when measuring alarge volume will yield accurate T2
measurements. In contrast using global tuning and composite pulses will suffice when measuring small volumes.

1098. Accuracy of 8T T, Measurements: Evaluation of Errors due to RF Inhomogeneity
Chastity Diane Shaffer Whitaker®, Trong-Kha Truong®, Tamer S Ibrahim', Petra Schmal brock
The Ohio State University, Columbus, Ohio, USA

T2 relaxation times need to be accurately known to optimize image contrast for ultra-high field imaging (>7T), and for the assessment of relaxation mechanisms.
Measurement methods, however, are complicated by severe RF inhomogeneity (excitation and reception fields) inherent with ultra-high field imaging. In thiswork
we evaluated the flip angle dependency of T2 measurements with a standard multi-echo spin echo sequence and found that T2 measurements are accurate aslong
asregiona flip angles do not deviate by more than approx. £20° from anominal 90° flip angle.

1099. The Transver se-Relaxation Spectrum of Optic Nerve

Isidro Bonilla®, Keith WachowicZ', Richard E. Shyder!
"University of Alberta, Edmonton, Alberta, Canada

Three T2-relaxation components have been identified in rat optic nervein vitro. Effects of the buffer solution were removed by adding FeCl3, to which nerve
perineurium isimpermeable. The relationship between the components and micro-anatomical water compartments of the nerve were tested by adding MnCl2,
perineurium being permeable to Mn2+. Thisrapidly reduced the sizes of both the intermediate- and long-lived T2 components of the nerve, in contrast to only the
intermediate of rat sciatic nerve. We conclude that rat sciatic and optic nerve exhibit similar three-component T2 spectra, but may not share a similar component-
compartment relationship

1100. Relaxometry using Transient Steady-State Free Precession |maging

Brian A. Hargreaves', Dwight G. Nishimura®
Stanford University, Stanford, California, USA

Separation of tissue components by T2 measurementsis usually performed using multi-echo (CPMG) spin-echo or repeated single-echo sequences, followed by a
multi-exponential fitin avoxe or region of interest. The minimum echo spacing limits the ability to measure short-T2 componentsreliably. A new sequence that
images during the transient period of an SSFP sequence can be used to obtain data with a ower exponential decay from short-T2 components aswell astwo to
three times the temporal sampling density. Results show that this technique can separate the short-T2 component associated with myelin water in white matter.

1101. Optimized T, Selective Myelin Imaging
Logi Vidarsson', Kelvin O. Lin?, John M. Pauly*
!Stanford University, Stanford, California, USA; ?University of Minnesota, Minneapolis, Minnesota, USA

Until recently myelin maps have been computationally difficult to generate. We devel oped a new T2 sdlective imaging method which was tested by generating a
myelin map of the upper brain of anormal volunteer. The myelin map is generated by linearly combining only 3 images at different echo times. The weights and
echo times are optimized to filter low T2's, while keeping noise to a minimum. This method has shown great promise generating high resolution, low noise
myelin maps, while requiring relatively small computation time.

1102. Deter mination of Confidence Regions of M odel Parametersin M ono- and Biexponential Fitting of

Relaxation Curves

Zenon Sarcuk Jr.}, Jana Sarcukoval
Academy of Sciences of the Czech Republic, Brno, Czech Republic

Various MRI and MRS data sets acquired by relaxation-sensitive measurements were analyzed with the aim to assess rel axation parameters. Considerable
sengtivity of these parametersto the setup of the algorithm used to minimize the quadratic error of mono- or biexponential models was often found. Bad
conditioning wasidentified asthe principal cause, rather than the minimizing algorithm or noise alone. Interpretation of model parameters should take the inherent
uncertainty into account. Simulated and real data were used to study the shape and extent of the confidence regionsincluding those model parameter setsthat are
consistent with the data measured.
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1103. Dipolar Contribution to Water Proton Signal Decay in Human Brain. Deter mination of the NOE at
4T,

Shalom Michadi*, Olli Grohn®, Heidi Makela®, Kamil Ugurbil*, Michadl Garwood!
1Univers'ty of Minnesota School of Medicine, Minneapolis, Minnesota, USA

Fully adiabatic pulse sequences, based on Carr-Purcell (CP) type CP-LASER technique were employed to investigate the direct through-space dipolar coupling
interactions |eading to cross-rel axations, with their manifestation to the nuclear Overhauser effect (NOE) in human visual cortex V1. The apparent T,'
measurements were alternated using: (i) 360°-LASER pulse sequence, when 360° pulses substituted part of the 180° refocusing pulsesin the CP train; (i)
Frequency Sdlective (FS) pre-inversion by Gaussian pulses prior to excitation in CP-LASER. In addition to dynamic dephasing, the contribution of the NOE
and/or ROE (NOE in the rotating frame) to the transverse relaxation constants was demonstrated.

1104. Verification of an IMRT-Delivered Dose Distribution by M eans of MR Polymer gel Dosimetry Using
aModified Tur bo-Spin-Echo Sequence

Achim Bankamp®, Lothar R. Schad®
"Deutsches K rebsforschungszentrum, Heidelberg, Germany

For quality assurance in modern radiotherapy the complex dose distributions have to be verified three-dimensional. This can be performed with certain polymergel
dosimeters which are evaluated by measuring the spin-spin-relaxationrate. In this study a polymer gel wasirradiated using the IMRT technique. The resulting
dose distribution was measured with an optimized T SE-sequence. The comparison of the obtained relative dose distribution with the calculated treatment plan
indicates good agreement for the lines of isodosis >50% of the maximum dose. However, the results crucially depend on the calibration of the gel.

1105. Fast High-Resolution Imaging and Histogram Analysis of Cross-Relaxation Parametersin the Entire
Brain

Vasily L. Yarnykh!, Chun Yuan®
*University of Washington, Seattle, Washington, USA

A time-efficient technique is proposed for 3D imaging of cross-relaxation rate constant and content of bound spinsin the entire brain. The technique uses four
magnetization transfer (MT)-weighted images with variable offset frequency and maps of T1 and proton density. Reconstruction algorithm fits a matrix model of
pulsed steady-state magnetization to voxe intensities assuming that the saturation rate for bound spinsisindependent of tissue type and described by
superLorentzian line shape. Properties of parametric maps and whole-brain histograms are discussed. It was found that maps of bound pool fraction generate
specific contrast, which highlightsfiber tractsin white matter.

1106. A Ther modynamic Approach to M agnetization Transfer Processes Between Water and the
Exchangeable Hydr ogens of Biomolecules

Marina Benito', Al§andra Serra’, Paloma Ballesteros?, Sehastian Cerdan®
Consejo Superior de Investigaciones Cientificas, Madrid, Spain; 2UNiversidad Nacional Educacion a Distancia, Madrid, Spain

We report on the thermodynamics of reversible, pH dependent magnetization transfer in model solutions. Z-spectra and rate constants for the transfer of

magneti zation between the exchangeabl e hydrogens of L-glutathion and water was measured at three different pH’s (4.0, 6.5, 9.0) in the temperature interval 295-
330 %K. MT processes between water mol ecules presented more negative values of AG than MT transfers between exchangeabl e hydrogens of biomolecules and
water, suggesting that the former are preferred energetically. MT activation energies were smaller than the activation energy for water diffusion, indicating that
MT processes are limited by water diffusion.

1107. Field Dependence of the Bright Fat Effect in Fast Spin Echo Imaging: Theory and Experiment

Robert V. Mulkern®, Alan B. Packard®, Giulio Gambarota®
'Children's Hospital, Boston, Massachusetts, USA; 2UMCN, Nijmegen, Netherlands

If J-coupling is primarily responsible for the bright fat effect in fast spin echo (FSE) imaging (1-3), then predictions regarding itsfield strength behavior, largely
unexplored to date, may be tested asthe ratios of relevant chemical shiftsto J coupling constants vary. Namely, for clinically low (0.2 T) and high (3.0 T) fields,
the bright fat effect is expected to vanish while at intermediate fields around 1.5 T a pronounced bright fat effect is predicted. These predictions are tested and
verified in corn oil and 2,3-dibromothiophene (DBT) samples.

1108. Numerical Simulations of the DQC Signal in | nhomogeneous Solutions

Jose Pedro Marques', Richard Bowtel|*
"Magnetic Resonance Centre, Nottingham, Nottinghamshire, UK

In thiswork a numerical method has been used to smulate the evolution of the signal arising from a Double Quantum CRAZED (DQC) sequence applied to a
magnetically inhomogeneous sample. The aim was to better understand the sensitivity of the DQC sequence to the BOLD effect. The resultsindicate that: BOLD
contrast is maximised when a 180° refocusing pulse is employed, with an evolution time of T, and a dephasing time of T, /(n-1) where n= T,/T, ; the contrast
doesn't depend strongly on the modulation length; the DQC produces a larger percentage, but smaller absolute, signal change, than a GE sequence.
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1109. Effects of Residual SOCson Signal Contrast in iMQC Studies

Geoffrey D. Charles-Edwards', Geoffrey S. Payne', Martin O. Leach', Angelo Bifoné?
Y nstitute of Cancer Research & The Royal Marsden Hospital NHS Trust, Sutton, Surrey, UK; *Glaxo SmithKline Research Centre,
Verona, Italy

The observations of signal dips corresponding to specific correlation distances in multiple-spin echo (M SE) experiments have frequently been cited as evidence of
a specific sengitivity afforded by intermolecular multiple-quantum coherences (iMQCs) to sample structure. We have investigated the origin of these dipsin MSE
studies closely matching previoudy reported experimental conditions. We show here that these dips arise when residual single quantum coherences (SQCs) are
present in the detected signal, and that these dips disappear when phase cycling to suppress SQCs s implemented.

1110. Magnetic Resonance I maging of the Distant Dipolar Field in Structured Samples Using
Inter molecular Multiple-Quantum Coher ences of Various Orders

Louis Bouchard*, Xiaoping Tang®, Chih-Liang Chin?, Felix W, Wehrli?, Warren S Warren®
Princeton University, Princeton, New Jersey, USA; University of Pennsylvania, Philadel phia, Pennsylvania, USA

Intermol ecular multi ple-quantum coherences (iMQC) have been proposed as a novel contrast mechanism for clinical MRI. Itsreliance on the distant dipolar field
offers a user-tunabl e distance scale over which tissue structure can be probed. The potential for functional MRI, tumor detection and measurements of trabecular
bone architecture have drawn considerable attention. We demonstrate that an 8-step phase cycle can be used to smultaneoudly extract images corresponding to
several quantum coherence pathways, each potentially containing a wealth of information to help characterize the microstructure.

1111. A Novel Mechanism for MRI Contrast Enhancement based on Control of Spin Chaos

Susie Vi Huang, Yung Ya Lin*
1Univers'ty of CaliforniaLos Angeles, Los Angeles, California, USA

Two readily observed effectsin solution magnetic resonance — radiation damping and the dipolar field — combine to generate spatiotemporal chaosin routine
experiments. The extreme sensitivity of chaotic spin dynamicsto experimental conditions during theinitial evolution period provides a novel mechanism to
achieve enhancement of intrinsic spatial contrast and temporal resolutionin MRI. We propose a new pul se sequence based on the control of spin chaos that
providesagain in contrast of 10~50 fold in theory by exploiting the rapid divergence of nonlinear spin trajectories. Numerical experiments are used to
demonstrate its applicability in MRI.

1112. Intermolecular Multiple-Quantum Coher ence I maging of Murine Tumor s Depends on Choice of
Dipolar Correlation Distance

Louis Bouchard®, Harish Poptani?, Rahim R. Rizi?, Jerry D. Glickson?, Warren S Warren®
Princeton University, Princeton, New Jersey, USA; University of Pennsylvania, Philadelphia, Pennsylvania, USA

Image contrast based on intermolecular multiple-quantum coherences (iMQCs) is predicted to be useful for enhanced tumor detection. We compare images of
mouse RIF-1 tumors acquired with iMQC and conventional T2-weighted sequences and conclude that the tumor to normal tissue contrast islarger for iIMQC in
some regions of the tumor. We also observe a strong dependence of tumor to normal tissue contrast with the choice of correlation distance.

1113. Structural Characterization of Trabecular Bone Using Bulk NM R M easur ements of | nter molecular
M ultiple-Quantum Coher ences

Louis Bouchard®, Chih-Liang Chin?, Xiaoping Tang', Warren S Warren®, Felix W. Wehrli?
Princeton University, Princeton, New Jersey, USA; University of Pennsylvania, Philadelphia, Pennsylvania, USA

Magnetic resonance imaging based on intermolecular multiple-quantum coherences (iMQC) is an emerging new technique with potentially useful applicationsto
materials science and in vivo studies. It has been proposed that its sensitivity to long-range dipolar interactions be used to characterize the mean pore size
distribution of porous materials such as bone. Previous published structural studies using multiple spin echoes (M SE) may be limited by problemswith coherence
pathway selection.

1114. Orientation Dependence of I nter molecular Double Quantum Coherence (iDQC) Signal on Tendon

Bahadir Ozus', Sephen J. Dodd*, Lada Krasnosselskaia®, Geoffrey D. Clarke', Gary D. Fullerton
"University of Texas Health Science Center at San Antonio, San Antonio, Texas, USA

Recently, intermolecular double quantum coherence (iDQC) sequences have been investigated to probe sample heterogeneity over a specific length scale defined
by the correlation distance. We investigated the orientation dependence of the signal level obtained from iDQC experiments on tendon. The orientation dependent
behavior of theiDQC signal issimilar in character to the single quantum coherence (SQC) signal variation but depicts sharper peaks and greater dynamic range.
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1115. FID Orientational Spectroscopy of Water on Bovine Tendon

Gary D. Fullerton', Lada Krassnoselskaia®, Elena Nes', Sephen J. Dodd", Ivan L. Cameron®
Y"UTHSCSA, San Antonio, Texas, USA

This study of water proton FID amplitude as a function of tendon orientation in the main magnetic field applies the concepts of sdective excitation of protonsin a
gradient magnetic field to develop a new method of orientational spectroscopy that allows measurement of the orientational distribution of protein surfaces. The
resolution of the spectroscopic measurement depends on the main magnetic field which induces the diamagnetic orientational variation in the local magnetic field
(equivalent to the gradient strength in imaging) and the bandwidth of the excitation pulse (determined by excitation pulse length).

1116. Applicationsof T, Orientational Spectr oscopy of Water on Bovine Tendon

Lada Krassnoselskaia®, Gary D. Fullerton', Elena Nes', Stephen J. Dodd?, Ivan L. Cameron®
"UTHSCSA, San Antonio, Texas, USA

Thisreport of spin-echo behavior for water on tendon demonstrates that two factors determine echo amplitudes as a function of orientation; (1) proton dipole-
dipole variation as a function of orientation and (2) variation of diamagnetic susceptibility with orientation. The large orientational changein local magnetic field
caused by superdiamagnetism allows application of echo amplitude to quantify surface water orientation. Thisindirectly measures protein orientation as shown
for collagen by these measurements. We refer to this new measurement method as orientational spectroscopy.

1117. T, Relaxation of Fibrin Gelswith Oriented and Random Fiber Structures

Michihiro Takeuchi', Masaki Sekino, Kikuo Yamaguchi®, Norio Iriguchi?, Shoogo Ueno!
Graduate School of Medicine,University of Tokyo, Bunkyo-ku, Tokyo, Japan; “Unversity of Kumamoto, Kurokami, Kumamoto, Japan

In this study, we measured T2 relaxation times of water moleculesin fibrin gelswith different fibrin fiber structures. The fibrin with magnetically oriented fibrin
fiber structure exhibited only one relaxation time T2=0.35 s, whereas, the fibrin gel with randomly oriented fibrin fiber structure had at least two exponential
components. The long component, T2=0.35 s, was the same order asthe T2 of the fibrin gel polymerized in the magnetic field. The short component was T2=0.07
s. Thisdifferenceis attributed to a change in the magnetic dipol e-dipol e interactions between water molecules and fibrin fibers.

1118. Deter mination of Optimal Anglesfor Variable Nutation T4 and T, M easur ement

Sean CL Deoni, Brian K. Rutt!, Terry M. Peterst
Robarts Research Ingtitute, London, Ontario, Canada

We introduce a new method for determined the set of angles that maximize the precision of T1 and T2 estimates derived from spoiled gradient echo and fully
refocused steady-state free precession images. Additionally, we introduce a least squares weighting function that increases the accuracy and precision of the T1
and T2 estimates. Here we describe the angle determination and weighting methods and demonstrate their utility through phantom results.

1119. Quantitative T,, Imaging of Human Occipital Lobeat 4 T
Olli Gréhn', Heidi Makela®, Risto Kauppinen?, Michael Garwood!
Center for Magnetic Resonance Research, Minneapolis, Minnesota, USA; 2School of Biological Sciences, Manchester, UK

Recent studies show that T, relaxation can uniquely characterize several experimental disease models, but clinical feasibility of the technique has been limited by
itshigh RF energy deposition. Here we show that T1, imaging using a spin-lock field of 0.2 G can be performed within SAR guidelinesin human head at 4T,
using sensitive RF coils and a rapid imaging pul se sequence. The obtained T, was compared with T, measurements with different inter-pulse delay tcp between
refocusing pulses. Both in gray and white matter, To(long-Tce) < Tz(short-Tep) < Ty, showing differential sensitivitiesto dipolar interaction and/or other relaxation
rocesses.

1120. MRI Measurement of M agnetic Field Correlation in a Cell Suspension

Jens Hessalberg Jensen®, Glyn Johnson!, Ramesh Chandra’, Joseph A. Helpern®
'New York University School of Medicine, New Y ork, USA

A method for determining the magnetic field correlation (MFC) in biological tissues by means of MRI has been recently proposed. Here phantom results are given
for suspensions of yeast cells, with Gd-DTPA asacontrast agent. The theoretically predicted quadratic dependence of the MFC on the contrast agent
concentration is confirmed. The expected decrease of the MFC with increasing sampling time, due to water diffusion, isalso observed. The MFC isa quantitative
measure of microscopic magnetic field inhomogeneities that provides information beyond that contained in standard NMR relaxation times.

1121. Assessment of the Efficacy of Electrical |mpedance Imaging Using M RI

M. Hamamura, L. T. Muftuler®, O. Birgul®, O. Nalcioglu*
1Univers'ty of California, Irvine, California, USA

In this study, we carried out a set of experimentsto measure electrical impedance changesin phantoms prepared to assess the spatial resolution and contrast
resolution of an MRI based impedance imaging method. A special reconstruction method is proposed which utilizes only one component of the magnetic field.
Initial results show that the method can resolve impedance perturbations of several mmin size. It has also been shown that impedance ratios of 4:1 can be
resolved clearly.
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1122. Fast SSFP Based Proton Spectroscopic | maging with EPI Readout

Matthias Althaus', Wolfgang Dreher®, Christian Geppert, Dieter Leibfritz*
YUniversitat Bremen, Bremen, Germany

A pulse sequence based on spectroscopic steady state free precession (SSFP) methods in combination with EPI principlesis proposed. The already short minimum
total measurement time of a SSFP spectroscopic imaging (Sl) sequence can be further reduced, if the signal is sampled in presence of an oscillating read-gradient.
Thehigh 3D spatial and temporal resolution of this technique compared to standard S| measurementswill allow to follow up the time course of transient or
progressing metabolic changes.

1123. Fast Proton Spectr oscopic | maging Using Steady-State Free Precession M ethods

Wolfgang Dreher?, Christian Geppert', Matthias Althaus', Dieter Leibfritz:
YUniversitat Bremen, Bremen, Germany

New pulse sequences for fast proton spectroscopic imaging (Sl) are proposed based on SSFP imaging methods. Using dice or chemical shift selective RF pulses
either the FID-like signal S1, the echo-like signal S2, or S1 and S2 are acquired without readout gradients. 2D or 3D localization is achieved by phase encoding
gradients. The sequences were implemented at 4.7T and applied to therat brain in vivo. Uncoupled and J-coupled signals of various metabolites were detected.
SSFP based Sl isof interest for fast proton Sl at high BO because of the short minimum total measurement time and the high SNR.

1124. Optimized Composite Pulsesfor Steady State Free Precession Proton Spectr oscopic | maging

Christian Geppert!, Wolfgang Dreher®, Matthias Althaus', Dieter Leibfritz*
YUniversitat Bremen, Bremen, Germany

The optimization of a steady state free precession proton spectroscopic imaging sequence which uses only the echo-like signal S2 and composite pulsesfor RF
excitation and refocusing is described. The use of chemical shift selective composite pulses allows a short TR because of the inherent water and lipid suppression.
Based on the flip angle dependence of the SSFP signal it is shown that both the shape and the nominal flip angle can be optimized to allow the smultaneous
detection of signalswithin awide chemical shift range. The sequenceis applied to phantom and in vivo experiments.

1125. Fast Correlation Peak | maging Using Spectr oscopic RARE and Circularly Reduced Chemical Shift

Encoding
Dirk Mayer!, Wolfgang Dreher?, Dieter LabfritZ, Daniel M. Spielman’
IStanford University, Stanford, California, USA; *Universitét Bremen, Bremen, Germany

A fast correlation peak imaging sequence combining spectroscopic RARE and circularly reduced chemical shift encoding wasimplementedona 4.7 T MR
scanner. Effective homonuclear decoupling was performed in both frequency dimensions and the evolution timest,; = 100 ms and and t, = 50 ms were optimized
for the spin systems of myo-inositol and taurine. The sequence was tested on a spherical phantom containing a solution of myo-inosital. In experiments on the
healthy rat brain in vivo cross peak signals from myo-inositol and taurine could be separated.

1126. High Resolution Spiral PRESS at 3T
Dong Hyun Kint, Napapon Sailasuta?, Ralph Hurd?, Elfar Adalsteinsson, Daniel M. Spielman®
Stanford University, Stanford, California, USA; °GE Medical Systems, Fremont, California, USA

Theimmediate advantage of CSl at 3T isthe benefit of increased SNR, which can potentially lead to several new applications. We optimized a PRESS sequence
for high resolution CSl applications. Spiral based readout gradients were used to offer efficient k-space sampling which enables realistic scan times compared to
normal phase encoded acquisitions. Spectral-spatial refocusing RF pulses were used for improved spectral selectivity and spatial selectivity was improved by
preceding the excitation with VSS pulses. Data were also acquired with a surface cail for increased SNR.

1127. Four Dimensional (2D Spectral / 2D Spatial) Up-Down Spiral Spectr oscopic |maging in the Rat
Brain

Bassem Hiba!, Anne Ziegler®
*Unité mixte INSERM-UJF U438 - RMN Bioclinique, LRC CEA, Grenoble, France

As2D-CSl isvery time consuming, in-vivo spectroscopy is generally achieved in a non-localized or single -voxel mode. In this study, we demonstrate the
possibility to perform 2D spectral / 2D spatial up-down spiral spectroscopic imaging (SSI) with a spatial resolution of 27ul inrat brainat 7T. 4D spiral
spectroscopic images of (20,20,16,256) pointsin the (x,y,F1,F2) directions were acquired in 43 min. Signal-to-Noise Ratio and Point Spread Function were
computed to assess the quality of the spectroscopic images.
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1128. Fast 2D Spectr oscopic | maging Using Rosette Trajectories

Claudiu Valerian Schirda!, Douglas C. Noll?, Fernando Emilio Boada®
YUniversity of Pittsburgh, Pittsburgh, Pennsylvania, USA; 2University of Michigan, Ann Arbor, Michigan, USA

We demongtrate the use of 2D rosette trajectories for 2D spectroscopic imaging. Our simulation studies and experimental results demonstrate that 2D rosette
trajectories can be used for the devel opment of efficient chemical shift imaging schemesin two dimensions

1129. Minimum Norm Reconstruction for Parallel Spectr oscopic | maging

Javier Sanchez', Jeffrey Tsao?, Ulrike Dydak?, Manuel Desco’, Peter Boesiger?, Klaas Paul Pruessmann?
"Hospital General Gregorio Marafién, Madrid, Spain; 2ETH and University of Zurich, Zurich, Switzerland

Minimum norm reconstruction is proposed as a means of enhancing the spatial response function (SRF) in parallel spectroscopic imaging (Sl). By directly
optimizing the shape of the SRF, the new method accountsfor coil sensitivity variation within SI voxels. In thisfashion, it mitigates the signal contamination and
sidelobe aliasing that previous techniques are susceptible to at low resolution. Although the computational burden is higher, minimum norm reconstruction is
shown to be feasible using iterative algorithms. Significant benefitsin termsof SRF shape and artifact suppression are demonstrated in sample reconstructions
from smulated data.

1130. Water-Fat Imaging with Partially-Opposed-Phase (POP) Acquisition: An Asymmetric Dixon
M ethod
Qing San Xiang*
"University of British Columbia, Vancouver, British Columbia, Canada

A new water-fat imaging method isintroduced which acquires 2 images, one in-phase, the other partially-opposed-phase. Two possible solutions are used to form
and select 2 test phasorsin a neighborhood of each pixel, leading to first-pass water-fat maps, along with aweighting map. An iterative weighted complex dilation
yields a consistent water and fat solution. Finally, water and fat maps with good SNR are obtained aslinear least square solution after afield error correction. In
vivo data have demonstrated the clinical utility of this method.

1131. Voxel Selection at High Field Using Frequency Offset Corrected | nversion (FOCI) Pulses

Paul Kinchesh!, Harry G. Parkes®, Roger J. Ordidge*
*UCL, London, UK

It isdemonstrated that PRESS voxel sdlection issignificantly improved by employing FOCI pulses. In particular, at high field, the use of high bandwidth FOCI
pulses greatly reduces the spatial displacement error in voxel selection of metabolite resonances with characterigtically different frequencies. Phantom data using 2
ms FOCI pulseswith a bandwidth of 20 kHz on awhole body 4.7 T system is presented.

1132. SESAME: An Interleaved M ultisice Chemical Shift Imaging M ethod with Spatial Presatur ation
and Selective Excitation

Rachel Katz-Brull*, Napapon Sailasuta?, Thomas Raidy?, Robert E. Lenkinski®
'Beth | srael Deaconess Medical Center, Boston, Massachusetts, USA; 2GE Medical Systems, Waukesha, Wisconsin, USA

Among the Chemical Shift Imaging (CSl) sequences, the classical CSI experiment (Brown, 1982) and Spin Echo CSl offer the best sensitivity. However, the
common implementation of these sequences for proton magnetic resonance spectroscopy in vivo (PRESS-CS| and STEAM-CSI) does not allow for interleaved
multidice acquisition. The purpose of thiswork wasto develop a CSl sequence that allows for interleaved multidice acquisition without compromising the
sengtivity of the experiment. The method was tested in a phantom and then optimized and used to obtain spectroscopic images from the brain of a normal
volunteer.

1133. Phased-Array Multi-Slice Proton MR Spectroscopic Imaging at 3 Teda

Peter B. Barker®, Joseph Gillen®, Peter CM van Zijl*, Xavier Golay*
*Johns Hopkins University, Baltimore, Maryland, USA

Signal-to-noiseratios (SNR) and resolution are limiting factorsin the application of proton MR spectroscopic imaging (MRSI) to the human brain. It is expected
that these factors will be enhanced by the use of high magnet fields and sensitive, phased-array receiver coil systems. This abstract reports the devel opment and
initial results of phased-array proton MRSI on a 3 Teda system.

1134. Method for " On-Demand" Generation of RF Satur ation Pulses

Charles H. Cunningham, Graham A. Wright?, Daniel B. Vigneron®, John M. Pauly*
Stanford University, Stanford, California, USA; ?Sunnybrook and Women's College Health Sciences Centre, Toronto, Ontario, Canada;
3University of California San Francisco, San Francisco, California, USA

A new method is presented for designing RF pulsesfor spatial saturation. The method is derived from a technique devel oped for Hadamard encoding and iswell-
suited to "on-demand" pulse generation. The method was demonstrated with the design of a saturation pulse suitable for application in MR spectroscopic imaging
of the prostate. The performance of the pulse (5 ms, 0.017 mT peak) was tested with a Bloch simulation. Measurements on the resulting profile showed a
sdlectivity of 23, 1% ripple and 12.63 kHz bandwidth.
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1135. Correction for RF Inhomogeneity for Improved Spatial Saturation
Charles H. Cunningham, Graham A. Wright?, Daniel B. Vigneron®, John M. Pauly*
Stanford University, Stanford, California, USA; ?Sunnybrook and Women's College Health Sciences Centre, Toronto, Ontario, Canada;
3University of California San Francisco, San Francisco, California, USA

For applicationsin which spatial saturation iscrucial for suppression of unwanted signal, such as MR spectroscopic imaging, inhomogeneity in the RF fidld is
problematic. We haveinvestigated the feasibility of using an "on-demand" design of an RF saturation pulse which is compensated for the inhomogeneity in the
RFfield. Using a Bloch simulation with a quadratic RF inhomogeneity implemented, the effect of the inhomogeneity was shown. Using a pulse designed with
compensation for the inhomogeneity, a six-fold improvement in saturation was demonstrated.

1136. High Spatial Resolution Acquisition | mproves Spectral Quality for 3D M R Spectr oscopic | maging of
the Brain

Andreas Ebel*, Andrew A. Maudsley*
1Univers'ty of Miami School of Medicine, Miami, Florida, USA

Improved spectral quality of MR Spectroscopic Imaging of brain in regions affected by moderate BO inhomogeneity is presented. T his technique used higher
resolution acquisition, followed by correction for local B0 shifts and filtering to match the spatial resolution to that of conventional MRSI. Significant
improvement of spectral quality was obtained in regions of moderate BO inhomogeneities, enabling measurement over alarger brain volume. Theimproved
spectral quality was sufficient to offset the SNR loss, such that automated spectral analysiswas not significantly affected.

1137. Similarity M aps at Differ ent Coor dinate Systems: New Appr oach to Present Multi-Voxel Proton 3D
MRS Data

Gadi Goelman', Oded Gonen®
"Hadassah Hebrew University Hospital, Jerusalem, Isradl; 2N'YU, New York, New Y ork, USA

New 2D or 3D multivoxel MRS post-processing method isintroduced. It presents metabolite similarity to a predefined reference. The MRS data of each voxe is
viewed asa 3D vector in avirtual Cartesian coordinate system of NAA, Cr and Cho. The smplest smilarity maps are the projections difference of this vector with
areference one. To allow complex relations between metabolites, the data is presented in spherical coordinate system. For demonstration, MRS discrimination
between gray and white matter, is shown. The method identify areas of abnormality, ‘smilar’ to a given fingerprint metabolite levels known to present
pathological condition

1138. Interleave M easur ements of Multinuclear Spectra from the Same L ocalized Area at 4.7 Teda
Wholebody MRI System

Fumiyuki Mitsumori®, Nobuhiro Takaya®
*National Institute for Environmental Studies, Tsukuba, |baraki, Japan

We developed a method for an interleave measurements of *H and *'P spectra from the same localized area without increasing the measurement time at 4.7 Teda
wholebody MRI system. A quadrature *'P surface coil wasintegrated with a*H TEM coil for head. We combined STEAM for *H and SIS for *'Pinto one
sequence, in which *H and *'P were transmitted and received in the separate channels. Accumulation of 128 transients exhibited excellent localized spectraon
both nuclei from the occipital lobe of the human brain. The method can be extended up to three nuclel measurements.

1139. Glx Detection in the Human Brain on a 1.5T Clinical Scanner with a QD Volume Coil by using a 3D
L ocalized Selective Double Quantum Filter Sequence

Hidehiro Watanabe', Masaaki Umeda’, Kazuya Okamoto', Satoshi Sugiura®
Toshiba Corporation Medical Systems Research & Development Center, Otawara, Tochigi, Japan

GIx detection in the human brain is demonstrated on a 1.5T clinical scanner with a QD volume cail by using a 3D localized selective double quantum filter
sequence. This sequence utilizes Juy between GIx-2 and GIx-3. It consists of three RF pulses (90°, 180° and 180°) for 3D localization and two selective 90°
pulses on Glx-3 after water suppression pulses. Glx-2 can be obtained without macromolecul e contamination by using gradients for double quantum coherence
sdlection. In human studies, GIx-2 could be detected. The signal-to-noise ratio was about 2.

1140. Simultaneous Detection of GABA and Glutamate by Selective Homonuclear M ultiple-Quantum
Coherence Transfer

Dikoma C. Shungu®, Arthur G. Palmer’, Ravi Ramasamy, Xiangling Mao!
'Columbia University, New York, New Y ork, USA

In this study, the structural and magnetic property similarities between y-aminobutyric acid (GABA) and glutamate+glutamine have been exploited to develop a
selective homonuclear multiple-quantum coherence transfer pulse sequence, G-BAssale, that permits simultaneous detection of all three neurochemicalsin a
single scan. Spectra of a mixture of the neurochemicals, aswell asthose of a mouse brain tissue extract obtained with the sequence demonstrate the unique ability
of this sequence to achieve s multaneous and unambiguous detection of these important neurotransmitters.
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1141. Spectral-Selective Volume L ocalized Selective M ultiple Quantum Spectr oscopy

Sunitha B. Thakur®, Qiuhong He'
"Memorial Sloan Kettering Cancer Center, New York, New York, USA

A spectral-selective volume-localization technique (VOL -SeMQC) have been devel oped for the detection of metabolites using selective multiple quantum
coherence spectroscopy. A binomial sequence{1.-1-3,-T- 3x-T1-1,} was employed for simultaneous frequency-sel ective excitation of lactate CH3 resonances and
volume-localization. Frequency selection is achieved by adjusting the interpulse delay equal to the inverse of twice the differencein the center frequencies of
maximum and null excitation bands. The three orthogonal dice-sdlective gradients were applied during the last three successive pulsesto localize the desired
volume of interest (VOI). Single-voxel spectraand 2D CSl- were obtained from the selected VOI localized in lactate phantoms.

1142. Implementation of 3D L ocalized ZQ/Z-filtered COSY on a 1.5T MRI Scanner

Hyun-Kyung Chung®, Kenneth Yue', Talaignair N. Venkatraman?, Michael Albert Thomas®
*David Geffen School of Medicineat UCLA, Los Angeles, California, USA; ?Harbor-UCLA Medical Center, Torrance, California, USA

A three-dimensionally (3D) localized ZQ/Z-filtered correlated spectroscopic (COSY') sequence wasimplemented on a 1.5T MRI scanner. The sequence was
optimized using phantom solutions of various metabolites at physiological concentrations. The ZQ/Z-filtered COSY spectra had the crosspeaks from the -
coupled metabolites due to ZQ-filtering, and the diagonal peaks from single or magnetically equivalent protons and auto-crosspeaks from J-coupled metabolites
dueto Z-filtering. ZQ/Z-filtered COSY spectra of human calf muscle showed several 2D diagonal and crosspeaks due to carnosing, creatine, choline, saturated,
and unsaturated fatty acid resonances.

1143. Localized Constant-Time Correlated Spectroscopy (CT-COSY) of Human Brain In Vivo

Hyun-Kyung Chung?, Shida Banakar?, Michael Albert Thomas'
*David Geffen School of Medicineat UCLA, Los Angeles, California, USA

A spatially resolved constant-time correlated spectroscopic (CT-COSY') sequence has been implemented and optimized on awhole body 1.5T MRI/MRS scanner.
Dependence of 2D cross peaks on the constant-time (T¢) was investigated using phantom solutions of several metabolites. GAMMA simulated spectra were used
for further optimization. Compared to the basic COSY spectra, a broadband decoupling was achieved in the second dimension of CT-COSY. Our preliminary
resultson the 2D CT-COSY spectrarecorded in the frontal and occipital cortical regions of nine healthy volunteers are presented. The merits and demeritsof CT-
COSY compared to other 2D spectra are discussed.

1144. Adaptive Line Enhancement for In-Vivo NM R Spectr oscopy

Joseph C. McGowan®, Richard G.S. Spencer?
'USA Naval Academy, Annapolis, Maryland, USA; National Institute on Aging, Baltimore, Maryland, USA

Adaptive noise cancellation may be achieved by design of a digital filter to transform an incoming signal into the desired output through the use of a previoudy
defined reference function for the noise. In applications such as NMR spectroscopy, where the noise may not be precisely characterized a priori, arelated approach
known as adaptive line enhancement (AL E) may be employed. Adaptive line enhancement is based upon comparison of an incoming signal with a delayed version
of itself, relying upon the assumption that the autocorre ation coefficients of the noise decay much more rapidly than those of the signal.

Spectr oscopic Quantitation

Hall D Saturday 14:00 - 16:00

1145. 3T Brain Spectroscopy: Repeatability and Inter-subject Variability

Ralph E. Hurd", Napapon Sailasuta’, Radhika Srinivansan?, Daniel B. Vigneron?, Sarah Nelson®
'GE Medical Systems, Menlo Park, California, USA; University of California, San Francisco, California, USA

This study compares repeatability and inter-subject variation of metabolite values, and of T2 relaxation measurments, at 1.5T and 3T. A group of 10 normal
volunteers participated in the protocol, which included TE 35 and T E-averaged PRESS prescriptions, one "gray" mid-parietal location, and one "white" parietal
location. Acquisitions were closgly matched, and both homogeneity and physiological noise were included in the comparison. Inter-subject variation of T2eff
may account for the observed metabolite level variations. Mean T 2eff values are consi stent with the observed 80-85% increasein SNR.

1146. A Fast Method for 1 mage Segmentation: Application to Quantitative Proton MRSI at 3 Teda

Alena Horska®, Michad A. Jacobs®, Vince D. Calhoun?, Atilla Arslanoglu®, Peter B. Barker®
1Johns Hopkins University, Baltimore, Maryland, USA; %Y ale University, Hartford, Connecticut, USA

A rapid data acquisition and analysis procedure is described for image segmentation, designed to be used in conjunction with quantitative proton MRSI. The
method is based on collection of several fast spin echo images, each with different contrast, from which a linear filter ("Eigenimage" filter) can calculate the
percentage of each tissue type within the voxel. The method was applied to eval uate tissue composition in brain dices corresponding to localizer images for proton
"turbo" MRS at 3T. Comparison with "conventional" segmented images obtained with high resolution 3D MPRAGE revealed that the El filter techniqueisafast
and reliable method.
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1147. Quantitative Proton Short Echo-Time LASER Spectroscopy of Normal Human White M atter and
Hippocampus at 4 Teda | ncor por ating M acr omolecul e Subtr action

Mohamed NE Kassem', Robert Bartha!
'Robarts Research Ingtitute, London, Ontario, Canada

For in-vivo short echo-time 1H MR spectroscopy, the acquisition and subtraction of a separately acquired macromolecule spectrum to smplify quantificationis
sengitive to subject motion and increases noisein the resultant spectrum. Aninterleaved (full/macromolecule) acquisition approach was tested to reduce
sengtivity to subject motion. Fitting the macromolecule spectrum with the Hankel Lanczos Singular Value Decomposition prior to subtraction was also tested to
decrease noise in the resultant spectrum. Absolute metabolite level quantification accuracy and precision were compared in LASER localized 4.0 Teda 1H
spectra from parietal 1obe white matter and posterior hippocampusin 21 subjects.

1148. Feasibility of Highly Resolved In Vivo *H NM R Spectr oscopy of the Mouse Brain at 9.4 Teda

Ivan Tkac', Pierre Gilles Henry", Peter Andersen’, Christopher Dirk Keene', Walter C. Low!, Rolf Gruetter*
1Univers'ty of Minnesota, Minneapolis, Minnesota, USA

In vivo *H NMR spectra were measured from 6 - 10 il volumes positioned in mouse hippocampus, striatum, and cerebral cortex using ultra-short echo-time
STEAM (TE =2 ms). High spectral resolution was achieved using the FASTMAP automatic shimming method and an extremely powerful shimming system,
particularly the custom-designed 2™ order shim coail. Sixteen brain metabolites were reliably quantified using LCModel, which revealed significant regional
differencesfor several brain metabolites. The data presented demonstrate that regionally specific neurochemical information from the mouse brain isachievablein
vivo, which can be very useful for non-invasive monitoring of transgenic mice models.

1149. Lipid Signal Suppression and L actate Doublet Quantification in *H M R Spectr oscopy using a New
Post-Pr ocessing Bi-Exponential Decay Filter

Hacene Serrai’, Lotfi Senhadiji®, Gouyu Wang®*, Serge Akoka®, Patrick Stroman’
| BD-NRC, Winnipeg, Manitoba, Canada; “L TSI-INSERM, Rennes, France; *UFR Sc. & Tech, Nantes, France

A new bi-exponential decay filter based on Continuous Wavelet Transform (CWT) method is used to isolate and quantify the lactate methyl doublet from
overlapping lipid peak(s) in 1H MRS. Application of the new filter to smulated and real MRS data collected from human blood plasma and brain tumors
demonstrate that using the same algorithm the new filter provides better lactate quantification than the previous single exponential decay filter with less
computation time. The CWT allowsfull recovery of lactate, whereas the MQ methods detect 50% of the signal intensity, and it's |less sensitive to motion artifacts
than difference spectroscopy.

1150. Short Echo 2D Spectr oscopic | maging of Human Brain at High Field
Baolian Yang®, Wen Jang Chu*, Fei Du*, Thian C. Ng*
1Univers'ty of Alabama at Birmingham, Birmingham, Alabama, USA

A short echo 2D spectroscopic imaging (Sl) sequence was implemented by using inversion recovery delay (TIR) of 160msand TE of 21lmsat 4.1T system. Water
suppression was achieved by three CHESS pulses and OV S method was used to improve lipid suppression. Metabolites signal intensity increased 30% comparing
with theresult using Sl sequence at TIR of 260ms. Preliminary in vivo result shows high quality spectra were obtained even voxels close to the brain scalp. The
spatial resolution is nominally 0.5cc and the signals from different metabolitesNAA, Cho, Cr, Glu and Gln are well resolved.

1151. Chemical Shift Imaging using Spectrum M odeling

Sangwoo Lee', Douglas Noll*
*University of Michigan, Ann Arbor, Michigan, USA

We propose a water/fat chemical shift imaging method based on spectrum modeling in k-space. This method successfully reconstructs water and fat imagesfrom a
single scan data. We also investigated the robustness of this method to model mismatches.

1152. Metabolite Quantitation in Muscles using *H MR Spectr oscopic | maging and Validation by Single
Voxel MR Spectr oscopy.

Peter Vermathen', Roland Kreis', Chris Boesch*
YUniversity & Inselspital Berne, Berne, Switzerland

A method for quantitation of intra-myocellular lipids (IMCL) in human muscle measured by MR spectroscopic imaging (MRSI) is presented. The method
employs the signal from bone marrow lipids asinternal reference for quantitation. IMCL concentrationsin tibialis anterior (TA) obtained by this method were
compared with concentrations obtained in the same session by single-voxel measurements. The results of the two methods are significantly correlated (R=0.90),
demonstrating that MRSI measurements of IMCL are feasible in human muscle, providing reliable quantitative results. IMCL concentrations were significantly
different between muscles, with low valuesin TA and three times higher valuesin soleus.
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1153. Endorectal Coil with an Internal Reference for Quantitative M RSI

Moriel NessAiver, Novena Rangwala®, Ted Rysker?, Rao Gullapallit
"University of Maryland Medical School, Baltimore, Maryland, USA; 2USA Instruments, Aurora, Ohio, USA

MR prostate imaging and spectroscopy with an endorectal coil provides high sensitivity in obtaining structural and cellular function information. We have
modified arigid endorectal coil to house an internal reference standard that can be used to obtain quantitative information on biochemical markers of the prostate
such ascitrate, choline, and creatine. Coil location was determined from axial and sagittal images. Surface coil corrections based on the Biot-Savart equation
were applied to both images and spectra. The corrected spectra correlated well with the internal reference suggesting the feasibility of thistechniquein clinical
practice.

1154. Quantitative Mapping of Glx and Myo-Inositol in Human Brain by MR Spectr oscopic | maging at
3Teda.
Yoshiaki Someya’, Noriaki Hattori*, Masahiro Umeda?, Masaki Fukunaga?, Noriko Inoue', Mieko Matsui*, Tohru

Sawada®
'BF Research Ingtitute, Suita, Osaka, Japan; 2Médiji University of Oriental Medicine, Hiyoshi, Kyoto, Japan

Proton MR spectroscopic imaging (MRSI) with short echo time (TE) were performed to evaluate cerebral metabolite concentrations by using a3-TedaMR
system. The spectra were acquired from a plane above the lateral ventricle and the voxel size of the MRSI was 1 mL. The concentrations of metabolitesincluding
N-acetylaspartate, myo-inositol and glutamine+glutamate were successfully quantified and these concentrations were increased along with the increase of the gray
matter fraction in the voxel with different ratios. Our resultsindicated the feasibility of quantitative evaluation of cerebral metabolites with short TE MRS for the
clinical investigation.

1155. In-plane Background Gradient Effects on Spectroscopic Imaging
Yan Zhang®, Hee Kwon Song®, Felix W, Wehrli*
1Univers'ty of Pennsylvania Medical Center, Philadel phia, Pennsylvania, USA

In-plane background gradient effects on spectroscopic imaging are investigated theoretically and experimentally. A linear in-plane background gradient does not
affect spectroscopic FID up to a critical time at which the signal drops abruptly. Contrary to the general perception that the through-plane gradients are most
critical, in-plane background gradients can have detrimental effects on the spectral line shape.

1156. Metabolite Quantitation in the Monkey Brain by *"H MRS using LCModel and MRI Automatic
Segmentation
Fawzi Boumezbeur®, Laurent Besret?, Renaud Maroy', Francoise Vaufrey', Philippe Hantraye!, Vincent Lebon?,

Gilles Bloch!
'CEA - SHFJ, Orsay, France; 2°CNRS URA2210 - SHFJ, Orsay, France

A method for absolute quantitation of brain metabolitesis proposed. The approach relies on the combination of localized *H MRS and high resolution MRI.
Relative metabolite quantitation is derived from LCModel analysis and water content in the spectroscopic voxe is calculated using an automatic MRI
segmentation procedure in order to provide a reference for absolute quantitation. The method was applied to the quantitation of 6 metabolitesin the striatum of
macague monkeys. Linear regression was preformed in order to derive the metabolite concentrationsin pure white matter (corpus callosum) and pure striatum
gray matter.

1157. GUI for Automatic Post Processing and Display of 2D-S| Data Setswith L CM odel

Cheng-Wen Ko*, Bjoern Kreher®, Martin Buechert
*University of Freiburg, Freiburg, Germany

LCModd iswidely used for processing clinical single voxel spectroscopic data. With the newest generation of MR-scanners the handling of spectroscopic imaging
(Sl) measurements reaches a new level of smplicity. Therefore theinterest of applying LCModel to Sl data setsisincreasing. Our SI_LCMode_Tool isa Matlab-
based graphical user interface combining LCModel to be used to process Sl data setsin a user friendly and time efficient way. A region of interest tool and an
ASCII result interface allows the easy quantitative evaluation of Sl metabolite maps and their export to standard statistic programs

1158. Quantitation of 3D Chemical Shift Data: Nonlinear L east-Squar es Spectral Estimation Using a
Water Reference and A Priori Knowledge

David B. Clayton®, Elfar Adalsteinsson, Daniel M. Spielman®
Stanford University, Stanford, California, USA

Invivo chemical shift imaging (CSl) poses a great challenge to spectral estimation. To acurrately quantitate the large number of varied spectra acquired in 3D
CSl and form reliable metabolic images, a nonlinear least-squares fitting algorithm was implimented and tested in a phantom and in vivo. The method usesa

basis set of nonparametric signals derived from a water signal and a priori knowledge of metabolite frequency shifts and relaxation times. Threelinear and two
nonlinear parameters are estimated using a simplex algorithm. The method does not introduce biasin the presence of field inhomogeneities and converges with

high regularity.
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1159. Time Domain Quantitation of Multi-Echo Chemical Shift Imaging Data

David C. Williamson®, Pawel F. Tokarczuk®, Stephen R, Williams*
"University of Manchester, Manchester, UK

Theclinical utility of chemical shift imaging (CSl) to detect metabolites is hampered by lengthy acquisition times. One approach to speeding up acquisitionisto
use multi-echo CSl (ME-CSI). However, the decrease in scan time is usually associated with a reduction in spectral resolution. Here a method is described using
time domain analysis (TDA) incorporating prior knowledge to quantify creatine and choline under conditions when they cannot be resolved in the spectrum. Data
were acquired usng ME-CS! for a six-tube phantom with known concentrations of acetate, creatine and choline. The results demonstrate that quantitative
information can be extracted from data.

1160. Time-Domain Fitting of *H-M R Spectra of the Human Brain: A M odel-Free I ntegr ation of the
M acromolecular Baseline

Elisabeth Weiland', Stefan A. Rodl|?, Gunnar Krueger?, Dieter Leibfritzt
*University of Bremen, Bremen, Germany; “Siemens Medical Solutions, Erlangen, Germany

Quantification of short-TE *H-MR spectra requires accounting for strong baseline contributions, which originate from residual water, macromolecules and lipids.
In this study, we present a novel time-domain estimate for broad background signals, which parameterises the basdline as a model-free signal of finite duration.
Our approach can easily beintegrated into time-domain linear combination model fitting, which therefore benefits from all advantages of modelling in this domain
such as handling of truncation points, easy model parameterisation, and no computational burden for FFT. Quantification of smulated and short-TE in-vivo data
demonstrates reliable modelling of metabolites and macromolecules.

1161. Time-Domain Quantitation with a M etabolite Basis Set

Héléne Ratiney', Yoeri Coenradie?, Sophie Cavassila, Dirk van Ormondt?, Danielle Graveron-Demilly*
*Université Claude Bernard Lyon | , CPE, Villeurbanne, France; 2Delft University of Technology, Delft, Netherlands

A time-domain quantitation algorithm based on a metabolite basis set obtained by quantum mechanical smulation is proposed. This non-linear least squares
algorithm fits atime domain model function, combination of (quantum-mechanically smulated) metabolite signals, to low-SNR in vivo data. The metabolite basis
set was created with NM R-SCOPE which can handle various experimental protocols. The present work investigates through Monte Carlo studies the ability of the
algorithm to quantify strongly overlapping spectral componentsin presence of (residual) water and a macromol ecule spectrum. Quantitation of short echo-time 1H
human brain signalsat 1.5T isdemonstrated aswell as quantitation of 31P signals.

1162. T,-Based Segmentation of Periventricular Volumes for Quantification of MR Spectra of M ultiple
Sclerosis Lesions

Gunther Helms, Gunther Helms!
'Karolinska I ndtitutet, Stockholm, Sweden

Magnetization transfer was used to identify tissue signal contributing to the dowly-relaxing * CSF -component by amplitude reduction and T2 prolongationin 15
periventricular MSlesions. Properties of pure CSF was derived from the assumption of zero MT and employed for T2-correction of CSF sub-volume. Thiswas
applied for improved quantification of MRS in 21 lesions. ShortestT2 (>400ms) and severe overestimation of metabolite concentrations (<2mM NAA) was
observed when the voxel contained much lesion and little CSF. The average overestimation was 6% because littl e effect (<3%) was seen when T2 wasin the 2SD
range of controls.

1163. _Improved Absolute Quantification of 'H-MRS M etabolitesin Multiple Scler osis
Gisda E. Hagberg', Fabrizio Fasano', Ugo Nocentini?, Umberto Sabatini®, Carlo Caltagirone', Alessandro

Castriota-Scanderbeg®
*Foundation Santa Lucia, Rome, Italy; >Tor Vergata University, Rome, Italy

Absolute quantification of 1H-MRS metabolitesin multiple sclerosiswith water asreference signal is cumbersome, because of the difference in brain tissue water
content and rel axation behaviour between lesioned tissue and normal-appearing tissue. Here, we compare two quantification methods, one based on the signal
measured by MRS and an MRI-based method. The performance of the MRI-based method was superior, sinceit resulted in a more precise determination of
metabolite concentrations. By means of this method, significant differences (p?0.06) between lesionsin patients with relapsing-remitting and secondary
progressive disease type were found for N-acetyl-aspartate and choline.

1164. Observation of *H Coupled Spin M etabolite Groups at Long TE

Brian J. Soher!, Andrew A. Maudsley*, Jerry Matson?
YUniversity of Miami, Miami, Florida, USA; 2UCSF/VAMC, San Francisco, California, USA

Once excited, metabolite resonance groups from strongly coupled spins degrade rapidly with echo time and normally require a short TE observation. However,
short TE spectra often include complicated basdline contributions due to macromolecule and lipid signals, which make quantification difficult. In thisstudy, itis
demonstrated that a Carr Purcell (CP) pulsetrain, applied at a sufficiently short repetition time, preserves the strongly coupled resonance patterns for myo-Inositol
(ml) at 1.5 T. Both spectral simulations and solution spectra show significantly improved metabolite SNR at TE over 20ms for the ml multiplet at 3.5 ppm.
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1165. Improved M etabolite-Baseline Discrimination in Automated *H Spectral Analysis Using a Flexible
Lineshape M odel

Brian J. Soher!, Andrew A. Maudsley*
YUniversity of Miami, Miami, Florida, USA

Analysis of in-vivo short TE, *H spectrais complicated by broad basdine signal contributions. The assumption that baseline signals are broader than metabolite
peaks has been used in iterative methods to separate these signals. However, broad or asymmetric lineshapes can invalidate this assumption. We used Monte Carlo
smulations to measure variations in cal culated metabolite amplitudes due to interactions between a baseline and various metabolite lineshapes. In smulations
using Gaussian lineshape model, metabolite areas were progressively overestimated (as per optimization iterations) as data lineshapes broadened or became
asymmetric. Use of a spline-based, complex, time-domain decay envelope lineshape model decreased these effects.

1166. LCModel Analysisof Spectra Edited for Glutathione (GSH)

Mélissa Terpstra’, Pierre Gilles Henry*, Rolf Gruetter®
!Center for Magnetic Resonance Research, Minneapolis, Minnesota, USA

Spectral editing for the resonance of glutathione (GSH) can result in spectral patterns with mixed peak phasesthat are difficult to integratein vivo. Thisproblem
was overcome by using Linear Combination Model (LCModel) analysis of difference-edited spectra obtained at 4T in the human occipital lobe. The spectral
pattern in vivo was very closeto that in vitro asjudged from theflat fit residual. GSH concentration was measured with increased precision (0.96 + 0.14 mM
(n=18)) compared to conventional analysis. We conclude that analysis using deconvolution methods can greatly improve the precision of concentrations
quantified from edited spectra.

1167. Estimation of the Cerebral M etabolite Concentrationsin Pure Gray Matter and White Matter by In
Vivo Proton MR Spectr oscopy
Noriaki Hattori*, Kazuo Abe', Masahiro Umeda?, Masaki Fukunaga®, Noriko Inoue®, Yoshiaki Someya®, Mieko
Matsui®, Saburo Sakoda®, Tohru Sawada®
'Osaka University Graduate School of Medicine, Suita, Osaka, Japan; 2Meiji University of Oriental Medicine, Hiyoshi, Kyoto, Japan; *BF
Research Ingtitute, Suita, Osaka, Japan

Metabolite concentrationsin pure gray matter and white matter were estimated by multiple single voxel MR spectra. The spectra were acquired from regions of
interest (ROIs) located on the frontal, parietal and occipital lobes of 18 healthy subjects. The estimated concentrations of most of the metaboliteswere higher in
the gray matter, while that of N-acetylaspartylglutamate was higher in the white matter. The concentration of choline-containing compounds was different
depending on the cerebral lobes. Anatomical information of the ROI is critical for the precise investigation of in vivo MRS.

1168. Cerebral Metabolite Concentrationsin Pure Gray and White M atter Calculated by Proton MR

Spectroscopy and | mage Segmentation
Uwe Seeger?, Thomas Nagele!, Irina Mader®, Michad Erb*, Thomas Ethofer?, Uwe Klose
*University of Tiibingen, Tiibingen, Germany

In proton MR spectroscopy of the human brain, it is often difficult to select voxelsthat contain only one tissue type, such as gray matter (GM) or white matter
(WM), dueto relatively large voxe sizes. In this study, metabolite concentrationsin pure GM and pure WM were cal cul ated from the val ues obtained from short
TE spectra of voxels with mixed tissue components. The tissue composition was determined by image segmentation. Significant differences between GM and WM
were found for most of the major metabolitesin the parietal region and the cerebellum.

1169. In Vivo Comparison of Short and Ultra-Short Echo Time *H STEAM MRSat 4.0 Teda

Jean Théberge', Dick J. Drost?, Peter C. Wiliamson®, Ravi S Menon®
"University of Western Ontario, London, Ontario, Canada; 2L awson Health Research I nstitute - St.Joseph's Health Care, London, Ontario,
Canada; *Robarts Research Institute, London, Ontario, Canada

The short and ultra-short echo STEAM sequence allows quantification of brain glutamate and glutamine. Going from a standard short echo time of 20 msto an
ultra-short echo time of 6ms reduces J-coupling related dephasing of the strongly coupled resonances of these metabolites and reduces signal lossesdueto T2
relaxation. An ultra-short echo STEAM sequenceistechnically challenging to implement. Isit worth the effort? This 4.0 Teda study demonstrates that those
predicted signal increases do occur in an in vivo situation and trandate into quantification precision improvements for glutamine but not glutamate.
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Interventional MR and | mage-Guided Ther apy

Hall D Sunday 13:30 - 15:30

1170. Intraoperative High-Field M RI Supported by Neur onavigation: First Clinical Experience

Christopher Nimsky®, Oliver Ganslandt®, Borisv. Keller!, Lars Anker', Rudolf Fahlbusch®
*Department of Neurosurgery, Erlangen, Bavaria, Germany

A high-field MR scanner was adapted to the needs of an operating room environment. Surgery at the 5 Gauss perimeter was realized by a rotating operating table,
which servesas MR tray. Furthermore, a ceiling-mounted neuronavigation system was installed in the radiofrequency-shiel ded operation room. Functional
neuronavigation for preservation of eloquent brain areas was added by integration of functional data from fMRI and magnetoencephal ography. Preliminary
experience gained with the first 74 patientsis summarized and compared to the experience in the application of low-field intraoperative MRI, performed in 330
patients.

1171. MR Planning, Tracking and Verification of |nfusionsinto Brain Parenchyma

Norman B. Konyer®, Raghu Raghavan?, Martin Brady?, Nancy J. Lobaugh?®, Greg J. Sanisz}, Michad J. Bronskill*
*Sunnybrook & Women's College Health Sciences Centre, Toronto, Ontario, Canada; 2l mage Guided Neurologics, Baltimore, Maryland,
USA

Quantitative T 1 imaging has been used to monitor direct infusions of gadolinium (Gd) contrast agent into gel phantoms and ex-vivo brains, on a voxel-by-voxel
basis. The measured infusion pattern has been compared to that model ed using specific knowledge of tissue structure and properties, such asthe pore fraction and
extra-cellular diffusion component, inferred from diffusion tensor imaging. Sufficient agreement has been obtained to proceed to in-vivo studies.

1172. MR Imaging of Intraprostatic Gene Therapy Vector Delivery Techniquesin an Ex Vivo Canine
M odel
Roger J. Safford®, Noriyoshi Tanaka!, Roger E. Price!, Charles J. Rosser, M. Tanaka', Louis L. Pisters', John D.

Haze'
The University of TexasM. D. Anderson Cancer Center, Houston, Texas, USA

Thisresearch correl ates magnetic resonance (MR) image characteristics and macroscopic tissue changes to eval uate intraprostatic gene therapy delivery injection
paradigms. Using different injection schemes, ex vivo canine prostates were injected with a Gd-DTPA/methylene blue (MB) solution under ultrasound guidance.
MR imaging and macroscopic tissue changes independently assessed resulting distribution of injected material. Gd-DTPA from MR, correlated well with MB
patterns observed in gross photographs. 10-core injection schemes provided best coverage of the prostate. Given previous experiments correlating MB and
adenoviral transduction patterns, this encourages investigation of MR for non-invasive imaging of in vivo intraprostatic delivery.

1173. MRI Guidance and Planning for High-Dose-Rate Brachytherapy (HDRT) of the Prostate
Robert C. Susil®, Kevin Camphausen?, Ergin Atalar?, Elliot R. McVeigh?, Holly Ning?, Robert W. Miller?, C Norman

Coleman?, Cynthia Menard?
1Johns Hopkins University, Baltimore, Maryland, USA; *National Institutes of Health, Bethesda, Maryland, USA

A system for planning and guidance of high-dose-rate brachytherapy (HDRT) for the treatment of prostate cancer ina 1.5T MR scanner isdescribed. Using a
rectal imaging coil, perineal template, and positioning arm, several brachytherapy catheters can be placed within the prostate to be subsequently loaded with a
radioactive source for localized delivery of HDRT. In acanine prostate, 8 catheters were placed and used for dosimetry planning — demonstrating coverage of the
entire prostate with a therapeutic radiation dose without overdosing of the urethra. In a prostate cancer patient, preliminary results showing accurate placement of
catheters are presented.

1174. A Novel Morphometric Approach to Functional M Rl Diagnostics of Shoulder Instabilities

Harald Busse', Matthias Seiwerts', Thomas Kahn, Georg von Salis-Soglio', Michael Thomas!
!_eipzig University Hospital, Leipzig, Saxony, Germany

Theaim wasto realize a widely applicable morphometric analysis method for functional MRI studies of shoulder instabilities. Thiswas achieved by patient
examination in avertically open MRI unit and a PC-based numerical processing of 3D surface model objects rendered from the acquired 3D MRI data. Useful
coordinates to determine glenohumeral angles and changesin the position of the humerus head were introduced by computing the principal axes of the glenoid
cavity and the humerus shaft. The presented method allows to quantify the degree of shoulder ingtabilities and is expected to significantly improve the validity of
MRI diagnostics.
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1175. Advanced Navigation Strategiesfor M RI-guided I nterventions
Michael Moche!, Harald Busse', Jens-Peter Schneider®, Arno Schmitgen?, Gero Srauss®, Roger ScholZ', Thomas
Kahn!
YUniversity of Leipzig, Leipzig, Saxonia, Germany; °FIT, Bonn, Nordrhein Westfalen, Germany

Whileinterventional MRI (iMRI) scanners support continuous image guidance providing high soft tissue contrast during interventions, they often lack of
appropriate image quality, the possibility to merge data with additional image information and fast refresh rates for delicate navigation tasks. We successfully
addressed these issues by using an advanced navigation platform sharing resources with an existing iMRI design. This study will summarize our oneyear's
experience with 48 MRI-guided non-neurosurgical interventions (9 transnasal, 10 bone and 2 soft tissue biopsies, 1 femoral and 15 breast markings, 11 liver
LITTS).

1176. Endoscope-MR Probe Coil for Detection of the Tumor Invasion in Open MRI System
Yuichiro Matsuoka’, Etsuko Kumamoto?, Atsuya Okada’, Akito Saito®, Taiji Mine®, Takao Shibasaki®, Bilgin
Keserci, Kagayaki Kuroda®
Y nstitute of Biomedical Research and Innovation, Kobe, Hyogo, Japan; 2K obe University, Kobe, Hyogo, Japan; *Olympus Optical Co.
Ltd., Hachioji, Tokyo, Japan; “GE Y okogawa Medical Systems Ltd., Hino, Tokyo, Japan

The purpose of this study isto determine tumor invasion of internal organ minutely with endoscopy and MRI. First step for this purpose, we devel oped solenoid
MR probe coil (12mm diameter) installed in the laparoscope. MR Image of in-vitro liver of swine was obtained in 0.5-T field. SNR for the depth of 5mm from the
tissue surface was very high. The simulation to detect the location of endoscope was done. It was found that MR probe coil with endoscope could be ussful for
diagnosis of the tumor invasion, and the position confirmation of the endoscope could be possible.

1177. Innovative Coil Designsfor Minimally Invasive Active Device Tracking Applications

Eddy Y. Wong', Danidl R. Elgort!, Claudia M. Hillenbrand?, Jonathan S Lewin?, Jeffrey L. Duerk?
'Case Western Reserve University, Cleveland, Ohio, USA; 2University Hospitals of Cleveland, Cleveland, Ohio, USA

Active device tracking has emerged as a robust technique for interventional device localization and guidance. A novel tracking coil utilizing an integrated signal
source while maintaining minimal dimensionsis constructed for usein conjunction with active localization software. Thisnew coil design is successfully located
and tracked in both phantom and in vivo porcine imaging experiments.

1178. Real-time MR Image Guided Navigation Using Alter nate Two Per pendicular Planes
Shigehiro Morikawa?, Toshiro Inubushi®, Yoshimasa Kurumi®, Shigeyuki Naka’, Koichiro Sato', Hasnine Akter
Haque?
IShiga University of Medical Science, Ohtsu, Shiga, Japan; GE Y okogawa Medical Systems, Hino, Tokyo, Japan

We have developed an external computer control system of an open MR scanner for MR-guided interventional therapy. This system alternately and automatically
switched two perpendicular image planes, both of which included the path of the needle. Such a method could be achieved only with MR imaging having multi-
planar and multi-dice capabilities. This software also displayed 2 re-formatted images from high resolution 3D volume data corresponding to the 2 planes of the
real-time images. Using these 4 images, accurate image navigation in the 3-dimensional space could be accomplished.

1179. Susceptibility Artifact Analysis of Nanoparticulate Thin Film Coating for Usein Intraluminal
Guidewires and L eads
Patrick R. Connelly*, Edmund Kwok®, Robert Gray?, Jeff Helfer?, Xingwu Wang®, Deborah Chung®, Ronald Miller®,

Jianhui Zhong*
*University of Rochester, Rochester, New Y ork, USA; 2Biophan Technologies, Inc., Rochester, New Y ork, USA; Alfred University,
Alfred, New York, USA; “University of Buffalo, Buffalo, New York, USA

Guidewires and leads, can be deleterious to MR acquisitions. We present a nanoparticulate coating for such devices and analysis of image distortion of coatings.
Silicon wafers and aluminum rods were coated with various compositions of aluminum, iron and nitride. DGE and DSE images of coated rodsin oil were
acquired to analyze distortion. Network analyzer measurements of coated silicon wafers confirmed their ability to provide EM shielding. Projections of images at
different echo times demonstrated a detectable difference in susceptibilities of different coatings. Analyseswill assist in the optimization of coating parametersfor
shielding of intraluminal devices.

1180. Reqistration Strategiesfor Alignment of Cardiac MR Data with 3D Electrophysiological M aps
Zachary J. Malchano', Raymond C. Chan?, Goditfred Holmvang?, Ehud J. Schmidt®, Andre d'Avila?, Thomas J.
Brady?, Jeremy N. Ruskin?, Vivek Y. Reddy?

"Massachusetts | nstitute of Technology, Cambridge, Massachusetts, USA; 2Massachusetts General Hospital -- Harvard Medical School,
Boston, Massachusetts, USA; *GE Medical Systems, Milwaukee, Wisconsin, USA

Electrophysiological (EP) intracardiac mapping procedures result in relatively sparse 3D cardiac maps. Because of its ability to provide detailed anatomical
information about the normal and diseased cardiac tissue architecture, pre-operative MRI could greatly facilitate cardiac EP evaluations. To exploit preoperative
imaging fully, cardiac MR data must be registered accurately with EP measurements obtained during in vivo intracardiac mapping. Since accuracy depends on the
feature set used in registration, we evaluated the performance of iterated-closest-point MRI-EP alignment when the registration feature set was varied.
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1181. Functional MRI Using L ow-Field Inter ventional MR System

Bharat Biswal*, Hooman Azmi®, Elizabeth Van Iperen', Michael Schulder®
'UMDNJ, Newark, New Jersey, USA

Although structural information about the cortex is available and can be acquired during MR guided interventions, functional information is often not available.
To obtain functional maps, maps are typically obtained from a high field MR system and overlaid on the structural images. As a consequence, a neurosurgeon can
navigate using only a predefined set of activation maps that was previoudly obtained. Recent studies also suggest that the brain shift during neurosurgery can lead
to substantial error. We demonstrates the feasibility of detecting task/stimulus induced signal changes in the cortex using alow-field interventional MR system.

Vascular Interventions

Hall D Monday 13:30 - 15:30

1182. Real-time M R-guided Endomyocardial L ocal Delivery
Gabor Mizsei®, Roberto Corti?, Juan Jose Bodimon®, Frank Macaluso®, Paul Licato®, Zahi Addl Fayad®, Valentin

Fuster®, Warren Sherman’
"Mount Sinai School of Medicine, New Y ork, New Y ork, USA; University Hospital Zurich, Zurich, Switzerland; *GE Medical Systems,
Milwaukee, Wisconsin, USA

Despite recent therapeutic advances, cardiovascular diseaseis till the leading cause of mortality. New therapies targeting tissue regeneration involving the
delivery of genes, growth factors and stem or other cell types are being investigated. Their success depend upon the accuracy and extent of thelocal delivery. X-
ray imaging does not allow optimal visualization of the target area and precise handling of catheter delivery devices. We have developed a method for real-time
magnetic resonance (MR) guided endomyocardial delivery that may have important clinical applications.

1183. Improved Real-Time Adaptive Tracking System
Daniel Robert Elgort’, Eddy Y. Wong?*, Claudia Hillenbrand®, Frank S Wacker®, Jonathan S Lewin', Jeffrey L.

Duerk"
"University Hospitals of Cleveland and Case Western Reserve University, Cleveland, Ohio, USA

This adaptive tracking system uses real-time tracking techniques to continually monitor a catheter tip’s 3D position, orientation, and insertion speed. The device
position and orientation information is used to automatically adjust the scan plane for real-timeimaging. Insertion speed is used to automatically adjust pre-
specified adaptive image parametersin real-time. |mage resolution, FOV, Bandwidth, TE, TR, and temporal resolution are currently used as adaptive parameters;
many other image parameters can also be used. Thistechnology representsafirst “handsfreg’ interventional MRI system that automatically optimizes adaptive
image parameters and reacts to changing clinical requirementsin real-time.

1184. Chemical Shift Catheter Tracking for Intravascular MRI

Chris Flask!, Danidl Elgort*, Ken-Pin Hwang', Jonathan S. Lewin®, Jeffrey L. Duerk®
'Case Western Reserve University and University Hospitals of Cleveland, Cleveland, Ohio, USA

Catheter tracking and visualization isa useful tool for cardiovascular therapies (e.g., stent placement, balloon angioplasty, etc). Guidewire antennas deliver an
independently received signal which can be reconstructed and overlaid onto a previoudy acquired roadmap image for catheter tracking and visualization.
However, these antennas suffer from local heating which may result in significant tissue damage. In this study, a new tracking/profiling method based on the
selective excitation of a chemically-shifted NMR signal source provides the necessary sdlectivity and large field of view for catheter visualization and steering
without the risks of localized tissue heating.

1185. An Intra-Vascular Imaging Catheter Including Imaging, Tracking and Centering Components
Ehud J. Schmidt", Charles Dumoulin?, Motoya Hayase®, Vivek Reddy?, Godtfred Holrmvang®, Thomas Brady®
'GE Medical Systlems ASL, Boston, Massachuseits, USA; *GE Global Research Center, Schnectady, New Y ork, USA; *Massachuseits
General Hospital, Boston, Massachusetts, USA

Intra-Vascular (1V) MRI coilsin the vascular system can potentially visualize fine structuresin the vessel lumen and wall with a resolution of ~ 100 microns.
Since the SNR of these coilsis only 30-60 timesthat of surface coils, however, multi-minute acquisitions are required. Asa result, current use of intravascular
coilsislimited by vessdl motion and catheter motion, aswell as by eccentric coil positionsin the vessel. A prototype IV coil catheter that addressesthese issuesis
presented and tested in “ plaque” phantoms and animal models.
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1186. A Catheter Based, Opposed Solenoid Phased Array Cail for Active Device Tracking and High
Resolution Intravascular MRI
Claudia M. Hillenbrand®, Daniel R. Elgort?, Eddy Y. Wong', Frank K. Wacker®, Jonathan S. Lewin®, Jeffrey L.

Duerk"
"University Hospitals of Cleveland/Case Western Reserve University, Cleveland, Ohio, USA

A catheter-based opposed solenoid phased-array coil was designed and built to develop an endovascular catheter probe optimized for both active MR device
tracking and high-resolution vessel wall imaging. The design essentially consists of two independent solenoid coils wound in opposite direction, connected to
separate receive channels, and mounted on a catheter. This permits the coils to be used independently or together in tracking or imaging applications, respectively.
I’ sdual functionality was successfully tested in phantom and porcine tracking and imaging experiments. It represents a new single device which fulfillstwo
important functions required for future MRI guided endovascular therapy.

1187. Analysisof Intravascular MR Antenna Designs by Simulation of Sensitivity Profiles

Nicole A. A. Op den Kamp*, Jan Henry Seppenwoolde', Huib J. Visser?, Anton G. Tijhuis?, Chris J.G. Bakker®
*University Medical Center, Utrecht, Netherlands; “Eindhoven University of Technology, Eindhoven, Netherlands

Intravascular MR antennas hold potential to enable tracking of guidewires and catheters through bloodvessel's and to obtain high-resolution images of vessd walls.
Previous research on intravascular MR antennas describes promising designs for these applications. To quantitatively compare and optimize intravascular antenna
designs we devel oped a numerical method, based on Biot-Savart'slaw. This method was validated and used to calculate sensitivity patterns of models of
intravascular MR antennas, in order to select and optimize promising designs for practical development and further testing.

1188. MR-Guided Renal Embolisation using Intra-Arterial CE-M RA and Active Catheter Tracking
Christian Fink®, Peter Hallscheidt?, Seffen Vol Z', Sven Zuehlsdorff, Rainer Umarthumt, Roland Gal mbacher?,

Wolfhard Semmier®, Manfred Wiesel?, Wolfgang NitZ*, Michael Bock*
'DKFZ, Heidelberg, Germany; 2University of Heidelberg, Heidelberg, Germany; ®Siemens Medical Solutions, Erlangen, Germany

The aim of this study was to assess the feasibility of MR-guided renal embolization in a porcine model using active catheter tracking. Initial resultsindicate that
MR-guided tumor embolizations are feasible in a conventional MR scanner. Intra-arterial CE-MRA allows areliable control of embolization results. MR-visible
guidewires and optimized active catheters are required for clinical embolizations.

1189. Realtime Interventional M R-Guided Renal Artery Embolization

Mark Wilson®, Nicholas Fiddman®, Oliver Weber®, Alastair Martin®, Maythem Saeed"
1UCSF, San Francisco, California, USA

Purpose: Interventional magnetic resonance (M R)-guided transcatheter embolization could increase precision of embol otherapy and improve visualization of
target organs. Realtime MR imaging was tested as a means to monitor transcatheter delivery of a MR-visible embolic agent into caninerenal arteriesin vivo.
Materials and Methods: Fourteen renal arteriesin 7 dogs were catheterized using fluoroscopic guidance in a dual modality MRI/fluoroscopy (X/MR) unit, which
combinesa 1.5T short-bore magnet and a full-feature C-arm angiography laboratory in an interactive configuration. The dogs were then transferred to the MRI
component where gadolinium-impregnated microspheres (Biosphere, Inc, Rockland, MA), measuring 300-500 and 500-700 micronsin

1190. Passive Tracking with Positive Contrast by L ocal Signal Conservation in a Dephasing Background
Gradient: The White-M arker Phenomenon

Jan Henry Seppenwoolde', Max A. Viergever®, Chris J.G. Bakker®
"University Medical Center, Utrecht, Netherlands

This study describes a novel passive tracking technique with positive marker contrast by application of local signal conservation in a dephasing background
gradient. Thetheory is briefly described and the concept is demonstrated in in vitro experiments under realistic flow conditions. The feasibility of in vivo
application is shown by performing the ‘white-marker' tracking in aliving pig. All experiments show areliable depiction of the devices with positive contrast and
significant suppression of the background signal. It is concluded that the described tracking technique isfeasible and has potential for usein MR guided
endovascular interventions.

1191. Optimization of a Multiple Inver sion Recovery M agnetization Preparation for Thick Slice
Projection Imaging in Interventional M RI

Jordin D. Green', Reed A. Omary", Brian E. Schirf, Debiao Li*
"Northwestern University, Chicago, Illinois, USA

A magneti zati on-preparation scheme consisting of a saturation pulse followed by four inversion pulses wasimplemented for background suppression in thick-dice
2D projection angiography using trueFI SP (Fast Imaging with Steady State Precession). The sequence was optimized using computer smulations and tested in
phantom and in vivo studies. A trueFI SP sequence with a single inversion pul se preparation was also implemented for comparison. All comparisons indicated that
the multiple inversion pulse preparation is superior to a single inversion pulse preparation. Thistechnique may have applicationsin interventional MR
angiography.
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1192. Interventional M RI using Under sampled PR and Reduced FOV
Dana C. Peters!, Michael A. Guttman?, Venkatesh K. Raman®, Alexander J. Dick®, Robert J. Lederman?, Elliot R.
McVeigh'
"National Institutes of Health, DHHS, Bethesda, Maryland, USA

Weinvestigated active catheter tracking using real-time undersampled projection reconstruction (PR) combined with a reduced field of view (rFOV) technique for
interventional MRI. Real-time rFOV processing was interactively activated during highly undersampled catheter imaging, providing improved artifact
suppression with better temporal resolution than the view-sharing technique. Comparison with Cartesian (rectilinear) rFOV showsthat PR ismoreimmuneto
aliasing that results from rFOV imaging with a dynamic outer FOV. The doubling of temporal resolution possible with PR rFOV permits accurate monitoring of
highly dynamic events, like ventricular ectopy and catheter movements.

1193. Development and Evaluation of a Reversible Embolic Stroke M odel for MR Endovascular

Thrombolysis

Ronda C. Ryder®, Rob J. Sevick?, William F. Morrish?, John H. Wong®, William Y. Hu?, Mark Hudon?, Richard
Frayne®

Seaman Family MR Centre, Calgary, Alberta, Canada; 2Foothills Medical Centre, Calgary, Alberta, Canada; *University of Calgary,
Calgary, Alberta, Canada

Aspart of our ongoing effort to develop MR-guided endovascular therapies, we are developing animal models of embolic stroke by injecting thrombus, via
catheters, directly into the cranial circulation. Unlike glues and other embolic materials, our modd is potentially reversible via thrombolysis. We have evaluated
the technique in a series of six animals using x-ray angiography, MR imaging and colored microspheres. In particular, the use of intra-arterial (1A) contrast
injectionsin MR perfusion-weighted imaging (PWI) has been evaluated. Here, we summarize our favorable early findingsin developing and evaluating this
model.

1194. MR-quided Intravascular Angiogr aphy of the Abdominal Arteries Using Automatic I mage Slice
Positioning
Michael Bock', Peter Hallscheidt?, Christian Fink®, Seffen Volz*, Sven Zuehlsdor ff!, Reiner Umathum', Wolfgang
NitZ®, Manfred Wiesdl?, Wolfhard Semmler?

*Deutsches K rebsforschungszentrum, Heidelberg, Germany; 2University Heidelberg, Heidelberg, Germany; *Siemens Medical Solutions,
Erlangen, Germany

In thisstudy a fully MR-guided catheterization of the aorta and its branchesis presented. Active catheter tracking in combination with automatic imaging dice
positioning is used in an animal model to visualize the catheter tip in the abdominal vasculature. Image contrast is changed interactively between 2D trueFI SP for
catheter manipulation and MR projection angiography (MR-DSA) for intra-arterial contrast injection. With the catheter in the target vessdl, time-resolved 3D MR
angiography data sets have been acquired to visualize the subsequent vasculature. Selective MRA data e.g. of superior mesenteric artery, splenic artery or renal
arteries have been acquired.

1195. Automated near Real-Time Flow Velocity M easur ements with Active Intravascular Catheters

Seffen Vol Z', Sven Zuehlsdorff*, Michad Bock', Wolfhard Semmier?
"Deutsches K rebsforschungszentrum, Heidelberg, Germany

A method for fast intravascular flow velocity measurements during interventional procedures was developed. A projection gradient echo pulse sequenceisused in
combination with small active catheter coilsto acquire velocity encoded signal projections at a temporal resolution of 10.4 ms. The pulse sequence can be
activated by a dedicated real-time user interface for MR imaging to provide velocity measurementsin nearly real-time.

1196. Development of an Intravascular M R-Ilmaging/RF-Heating System for Thermal Enhancement of
Vascular Gene Transfer
Bensheng Qiu®, Vaishali C. Shah', Xiangying Du', Ergin Atalar®, Xiaoming Yang*
*Johns Hopkins University School of Medecine, Baltimore, Maryland, USA

To develop anovel intravascular MR-imaging/RF-heating system for thermal enhancement of vascular gene transfer by (1) improving an 0.014-in MR imaging
guidewire (MRIG) to decrease the attenuation of both MR signal and RF-heating; (2) simulating the pattern of RF heating power deposited at the target and
determining the optimum heating frequency with the MRIG; (3) implementing an RF generator and filter box to simultaneoudy generate MR imaging of and local
RF heating at the target vessdl; and (4) developing an intravascular MR thermal mapping method to monitor RF-mediated temperature increase in the target vessel
wall.

1197. Multi-Coil Real-Time Interventional System

Juan M. Santos', Michael McConndll*, Greig C. Scott®, Min Su Hyon', John M. Pauly*
Stanford University, Stanford, California, USA

Guiding interventional procedures requires both large- and small-FOV imaging, aswell astracking the position of one or more coils on interventional devices.
Accordingly, we have devel oped a flexible system architecture that allows real-time acquisition and interactive display of image and position data from multiple
cails
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1198. L eft and Right Heart Catheterization Using Real-Time MR Catheter Guidance

Smon Schallat, Maythem Saeed®, Phillip Moore!, Oliver Weber?, Alastair Martin®, Charles B. Higgins'
YUniversity of California San Francisco, San Francisco, California, USA

A new method of cardiac catheter guidance with MR imaging was used in this sudy. Real-time MR imaging enabled to steer a prototype active tracking catheter
using venous, venous-transseptal and arterial vascular accessto obtain cardiac pressure curves and blood samplesin pigs. Image planes were defined to steer the
catheter to each region of interest. Diagnostic | eft and right heart catheterisation using real-time MR guidance isfeasible. A combination of anatomical and
functional cardiac imaging with catheter guidance might be especially important in patients with congenital heart disease.

Ther mother apy

Hall D Tuesday 13:30 - 15:30

1199. SSFP based MR Thermometry
Vaishali C. Shah', AbdEl-Monem El-Sharkawy?, Xiangying Du, Xiaoming Yang', Ergin Atalar®
1 Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; 2Johns Hopkins University, Baltimore, Maryland, USA,;
3Johns Hopkins University School of Medicine and Bilkent University(Turkey), Baltimore, Maryland, USA

We present a new method to quantify temperature changes using MR. Proton resonance frequency shift (PRF)- based phase differenceimaging (PDI) isthe most
accurate and widely used of the various existing techniques (1) to quantify temperature changes using MR. PDI, however, is associated with various artifacts, such
as dependence on heat source orientation and TE settings (2,3). Our experiments with PDI showed spatially varying phase drifts for experimentslasting longer
than 15 minutes. These limitations motivated us to develop a new method to measure PRF shift using steady state free precession (SSFP).

1200. Rapid 2D MR Thermal Imaging Using Under -Sampled Pr ojection Reconstr uction

Yong Zhou'
'GE Medical Systems, Waukesha, Wisconsin, USA

We have investigated the feasibility of using 2D under-sampled projection acquisition for MR thermal imaging. The technique is base on the water proton
resonance frequency (PRF) shift technique. Preliminary results have shown that under-sampling by a factor of lessthan 4 can yield satisfactory result with very
limited artifacts. Thistechnique allows rapid and possibly real-time monitoring of thermal dosage during hyperthermic treatment.

1201. Comparison of Radial, Respiratory Gated EPI, and Respiratory Gated SENSE-EPI Sequences for
Temperature Monitoring in the Human Liver under Free Breathing
Claudia Weidensteiner*, Bruno Quesson?, Tobias Schaeffter®, Noureddine Kerioui®, Benedicte Caire-Gana?, Chrit
Moonen®

'RMSB UMR 5536 CNRS/Université Victor Segalen Bordeaux 2, Bordeaux, France; 2lmage Guided Therapy SA, Pessac, France;
3Philips Research, Hamburg, Germany

Temperature stability of aradial acquisition scheme was compared with a respiratory gated segmented EPI sequence for temperature mapping with the PRF-
method in the liver of 6 volunteers. The EPI sequence was performed with and without SENSE acceleration (3 dicesin 1 expiration phase, in-plane resolution
3mm, SENSE factor 1.5). Intheradial sequence, 3 diceswere acquired with a similar resolution in 9 sec without gating. The standard deviation at normal body
temperature was 1.4 C for EPI without SENSE, 2.0 C for SENSE-EPI, and 2.2 C for theradial sequence. The EPI method is promising for monitoring liver tumor
ablation.

1202. Novel Simultaneous Multi-plane 2D Acquisition for 3D Temper ature Monitoring

Yong Zhou'
'GE Medical Systems, Waukesha, Wisconsin, USA

We demonstrate the feasibility and efficacy of a novel multi-plane 2D acquisition technique for monitoring temperature changesin 3D. The technique isbase on
water proton resonance frequency (PRF) shift. The advantages of this technique include high acquisition efficiency and smplicity in post-processing and
presentation.

1203. Phased Array PRF Shift Thermometry in Canine Prostate
Viola Rieke!, Roland Bammer®, Graham Sommer?, Christopher J. Diederich?, William H. Nau?, Anthony Ross,

Bruce L. Daniel®, Kim Butts'
Stanford University, Stanford, California, USA; 2University of California San Francisco, San Francisco, California, USA

The proton resonance frequency (PRF) shift isfrequently used for monitoring temperature changes during thermotherapy. The phased array combination of an
endeorectal coil and an anterior surface coil is used to image canine prostate ablation, improving the SNR and temperature uncertainty in the region of interest.

246



Poster Sessions

1204. Correction for Positional Errorsin PRF Based MR Thermal Maps by Active Tracking
Mika Vogel*, Mats Tived?, Supri Janto®, Peter Pattynama®
*Erasmus University Rotterdam, Rotterdam, Netherlands; 2GE Medical Systems Sverige AB, Stockholm, Sweden; ®Ddft University of
Technology, Deft, Netherlands

PRF MR thermometry currently failsin the presence of motion. Many clinical targets for tumor therapy however, experience intrinsic motion. Actively tracking
the heat source allows for quantification of displacement and speed. In this ex vivo study, we show that one can employ tracking to correct for displacement of
porcine liver (N=5) smulated free breathing motion. The resultant PRF based thermal maps show consistent thermal contours and allowsimproved assesment of
coagulation size.

1205. An Integrated M R-Hyperther mia System for Esophagus Tumor _Using Balloon-type I ntra-Cavity
Probe
Kagayaki Kuroda®, Yuichiro Matsuoka®, Daiki Harada?, Masato Sakamoto®, Bilgin Keserci®
YInstitue of Biomedical Research and Innovation, Kobe, Hyogo, Japan; School of Engineering, Kobe University, Kobe, Hyogo, Japan;
33School of Medicine, Kyoto University, Kyoto, Japan; “GE Y okogawa Medical Systems Inc., Hino, Tokyo, Japan

A novel RF heating and MR probe device designed for imaging esophagus temperature change under hyperthermia was proposed. The signal to noiseratio of the
integrated probe was approximately 20 in the porcine esophaguswall in vitro placed ina0.5 T open magnet. The markedly high signal to noiseratio at the near
field of the probe allowed usto visualize the temperature distribution in the wall structure using the phase mapping method with a microscopic spatial resolution
of 0.23 mm.

1206. Observations on the Temper atur e Dependence of Appar ent Proton Density in Bovine Adipose and
Muscle

Jing Chen', Bruce L. Danid*, John M. Pauly*, Kim R. Butts
Stanford University, Stanford, California, USA

Thegoal of thiswork isto investigate how the proton density (PD) of adipose and muscle tissue change with temperature. In vitro bovine muscle and adipose
tissue were heated and imaged with a dual-echo spin echo pulse sequence. T he results show a decrease in PD in the muscle tissue as temperature increases, but a
very different response in adipose tissue. In adipose tissue, the PD increasesinitially asthe temperature risesto 50 C, and then decreases as the temperature further
increases. On cooling, the proton density increases linearly with temperature.

1207. Thermal Dosimetry during M RI-Guided Focused Ultrasound Surgery in Uterine Fibroids

Nathan McDannold!, Clare MC Tempany', Elizabeth A. Sewart', Ferenc A. Jolesz!, Kullervo Hynynen'
"Harvard Medical School/Brigham and Women's Hospital, Boston, Massachuseits, USA

Thermal tissue damage predicted by MRI-derived thermal dosimetry acquired during focused ultrasound surgery in uterine fibroids was compared to that
observed in contrast-enhanced T1W images. A method to estimate the effects of thermal build-up is described. Preliminary testsin 14 fibroids indicate that the
thermal dose under-predicted the treatment response observed in contrast-enhanced T 1-weighted imaging on average by 43+20%, even when the effects of thermal
buildup were estimated.

1208. Investigation of the Threshold for Tissue Damage in the Rabbit Brain using M RI-Derived
Temperatur e | nfor mation

Nathan McDannold®, Natalia Viykhodtseva®, Heather Martin®, Ferenc A. Jolesz', Kullervo Hynynen'
"Harvard Medical School/Brigham and Women's Hospital, Boston, Massachuseits, USA

MRI-derived temperature information acquired during focused ultrasound sonications was compared to the presence of histologically confirmed tissue damagein
therabbit brain. In addition, the ability of MRI to detect near-threshold tissue damage was tested. The thermal dose and peak temperature threshold for tissue
damage was in the range of 12-40 equivalent min at 43 C and 48.0-50.8 C respectively.

1209. New Thermosensitive Liposomes for M R-quided Hyperther mia
Herbert M. Reinl®, Lars H. Lindner®, Philip Schneider®, Michadl Peller’, Nicole Teichert', H Eibel?, Rolf Issels,
Maximilian Reiser!
*University Munich, Klinikum Grosshadern, Munich, Germany; 2Max Planck Institute for Biophysical Chemistry, Goettingen, Germany

Newly designed long circulating liposomes are shown to be a temperature sensitive contrast agent for MRI when gadolinium chelat istrapped. At the therapeutic
temperature of hyperthermia of 41 C nearly 50% of the gadolinium is set free, and can be detected by T ; changesin a MRI-Hyperthermia hybrid-system. Our
resultsindicate that our new system has the potentiality to improve monitoring of hyperthermia and thus the therapeutic outcome. Moreover, the liposomes may
also0 be used for specific release of chemotherapeutics by moderate hyperthermia.
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1210. Assessment of Residual Cancer by Dynamic Contrast-enhanced M RI following M R | maging-quided
Focused Ultrasound Ultrasound Surgery of Breast Tumors

Abdessiem Khiat?, David Gianfdice', Mourad Amara®, Assia Belblidia®, Yvan Boulanger®
"Hépital St-Luc du CHUM, Montreal, Quebec, Canada

The purpose of this study was to evaluate the usefulness of parameters from dynamic contrast-enhanced MRI (DCE-MRI) signal intensity vstime curvesto
determine the response to MR imaging-guided focused ultrasound surgery (MRIgFUS) in breast carcinoma and to correlate these parameters with the pathol ogical
findingsin the excised tissue. A good correlation between two DCE-MRI parameters and percentage of residual tumor was found. Tumor necrosis and
hemorrhage induced by MRIgFUS can be clearly distinguished from residual cancer by a quantification of DCE-MRI parameters.

1211. Prediction of Subtle Ther mal Histopathological Change using a Novel Analysis of Gd-DTPA
Kinetics
Hai-Ling Margaret Cheng', Donald B. Plewes!
*University of Toronto, Toronto, Ontario, Canada

Current assessment methods for MRI-guided focused ultrasound cannot distinguish different degrees of thermal damage, resulting in both inconsistent use of MR
contrasts to assess damage and difficulty in ensuring clear margins. This study exploresthe ability of Gd-DTPA kinetics (GdK) to reveal biological information
about tissue changes not available with current techniques. Rabbit studies were performed and careful comparisons made amongst peak temperatures, standard
T2w MR, GdK, and histology. Resultsindicate that GdK reveals regions on histology not visible on standard MR and may be an earlier indicator of damage.

1212. MR Imaging and Gene Expression Changesin Focused Ultrasound-Treated M uscle Tissue

Walter Hundt®, Esther Yuh', Dan Lee', Mark D. Bednarski*
Stanford University, Stanford, California, USA

Focused ultrasound (FUS) was applied to muscle tissuein C3H/Km mice using a dual imaging/therapeutic system at continuous and pulsed wave mode. T2 and
pre- and post-contrast T1 images were obtained on a4.7 T scanner. Tissue changes after FUS treatment were clearly visble on MRI. Gene expression analysis
was performed and reveal ed profound changesin expression levels of 24 genesin both FUS modes. Functional genomic analyses at treated muscle tissue revealed
7 potential upregulated targets for developing of molecular imaging probes. One gene product (HSP70) can also be used as a promotor for gene therapy.

1213. Interstitial Laser Thermotherapy In Vivo Brain Tissue: Evaluation by M agnetic Resonance | maging
and Quantitative Autor adiogr aphy

Michad Pdler!, Alexander Muacevic!, Ronald Srokat, Lutz Ruprecht?, Maximilian F. Reiser!
*University of Munich, Munich, Germany; 2GSF-National Research Center for Enviroment and Health, Neuhergberg, Germany

The purpose of the study wasto investigate MRI assisted interstitial laser thermotherapy in aclinical setting applicable to patients suffering from brain tumors.
The chemical shift of the proton resonance frequency was chosen as temperature sensitive MR-parameter. Asa mode, the brain tissue of healthy canineswas
selected. The MRI-results were compared with morphological and pathophysiological examinations over three months after thermotherapy. The steep
development in lesion size with a maximum size after 12 hourswas clinically well tolerated by all dogs. Our in vivo CS-thermometry study showed adverse
effects affecting a potential application of the CS-method to patients.

1214. MR-Guided High-Focused Ultrasound Treatment of Uterine Fibroids- Reduction in Fibroid Size and
Clinical | mprovement

Yael Inbar?, Yaakov Itzchak?, Jaron Rabinovicit
'Chaim Sheba Medical Center, Tel Hashomer, Ramat-Gan, |srael

Transcutaneous MR-guided High Focus Ultrasound (HIFUS) ablation of uterine fibroids was performed in 38 symptomatic women scheduled for hysterectomy.
Accurate targeting of the ultrasound beam and assessment of heat generation were achieved by real-time MRI monitoring. The aim of the present sudy wasto
determine the safety, feasibility and clinical efficacy of thisnovel non-invasive alternative to hysterectomy. This outpatient procedure was well tolerated by all
women, with only 4 women subsequently undergoing their scheduled hysterectomy. The treated fibroids demonstrated a statistically significant reduction in size
on follow-up MRI, and the majority of women reported an improvement in their symptoms

1215. Nominal Orientation of M RI-Guided Focused Ultrasound Treatment of Uterine L eilomyomas
Induces Greater Leiomyoma Necrosis
Fiona Fennessy*, Nathan MacDannold", Elizabeth Stewart®, Seven Haker?, Kely Zou*, Kullervo Hynynen', Ferenc

Jolesz', Clare Tempany*
'Brigham and Womens Hospital, Boston, Massachusetts, USA

Uterine leiomyomas are the most common femal e pelvic tumor, which may be associated with menorrhagia and infertility, or pressure related issues such as
chronic pelvic pain, and urinary frequency. Treatment options include hysterectomy, myomectomy, uterine artery embolization and hormonal therapy. Non-
invasive magnetic resonance imaging (MRI)-guided focused ultrasound (FUS) has the potential to become a non-invasive choice for selected patients. Using
interactive target segmentation on MRI, an outlined volume can be non-invasively treated, monitored by on-line MR temperature control. The optimal orientation
of the transducer beam for necrosis-induction using FUS is as yet unknown, but may impact overall eiomyoma volume reduction.
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1216. MRI-Guided Microwave Surgery of Hepatocellular Car cinoma
Shigeyuki Naka®, Yoshimasa Kurumi®, Tomoharu Shimizu®, Koichirou Sato, Tsuyoshi Yamaguchi®, Yoshihiro Endo’,

Kazuyoshi Hanasawa®, Tohru Tani*, Shigehiro Morikawa!, Toshiro Inubushi®
IShiga University of Medical Science, Otsu, Shiga, Japan

The purpose of this study isto demonstrate that MRI-guided microwave surgery is a safe and effective treatment for hepatoce lular carcinoma(HCC). From
January 2000 to September 2002, 45 nodulesin 40 patients with HCC were treated by MRI-guided microwave surgery. The microwave surgery for HCC
underwent with a vertically oriented open MRI system (0.5 T SIGNA SP/i system : GE Medical Systems). The microwave electrode was introduced into the liver
via a percutaneous puncture with real-time MR image guidance. Microwave abl ations were repeated several times. The recurrence lesions at treated site appeared
in4 cases.

1217. Control System for M R-Guided Cryother apy: Automatic Segmentation and Short-Term Future
Prediction of Therapy Region Using 3D Optical Flow
Ryoichi Nakamura®, Kemal Tuncali®, Paul R. Moariison®, Smon K. Warfield®, Nobuhiko Hata?, Ron Kikinis', Ferenc
A. Jolesz, Gary P. Zientara®

'Brigham & Women's Hospital and Harvard Medical School, Boston, Massachusetts, USA; 2Graduate School of Information Science and
Technology, the University of Tokyo, Bunkyo-ku, Tokyo, Japan

During cryotherapy, it is extremely useful for the interventionalist to have available intra-operatively a 3D iceball visualization, to ensure the effectiveness and
safety of the procedure. Additionally, it highly beneficial to provide the interventionalist with a best estimate of how the iceball will grow in the future, and an
estimate of the extent to which the target region and the tissues around it will be ablated. In this study, we introduce a newly devel oped control system for
cryotherapy using a novel approach for the real-time/future-predicted assessments of the treatment. The system has been validated using results from cryotherapy
experiments.

1218. MR-Guided Percutaneous Cryosurgery of Breast Carcinomas: Results of the Phase | Clinical Trial
Jacques Morin®, Amidou Sissou Traore', Guy Dione', Marcel Dumont?, Bertrand Fouquette!, Marie Dufour®, Sonia

Cloutier®, Christian Moisan*
"Quebec City University Hospital, Quebec, Canada

To report the results of the first phase of our clinical trial aimed at evaluating the effectiveness of the MR-guided percutaneous cryosurgery in the treatment of
breast carcinomas. Theintra-procedural iceball induced effective cdll killing and a complete tumor ablation was systematically achieved when the tumor was
encompassed with a sufficient security margin. Combining the per-operative MR images with the post-operative scintimammographic findings enabled a
prediction of 95% of the cryosurgical resultsrevealed at histopathology. These results demonstrate that M R-guided cryosurgery of breast carcinomasisfeasible,
and safe, with predictable results.

Animal M odels of Cancer: New Models, New Tools

Hall D Saturday 14:00 - 16:00

1219. In Vivo MRI for Detecting of an Orthotopic Bladder Cancer M ouse M odel
Su Xu?, Eiji Kikuchi®, Cornelia Matei®, Mihadla Lupu®, Makoto Ohori*, Slvia Menendez', Bernard H. Bochner?,

Jason A. Koutcher?
"Memorial Sloan-Kettering Cancer Center, New York, New Y ork, USA

Weused in vivo MRI on a GE clinical scanner to evaluate the technique as a detecting method to quantitative measurement of early stage superficial tumorsin
orthotopic murine bladder tumor model. We found that superficial tumors measuring 1 mm in size were consistently identified by MRI using ingtillation of Gd-
DTPA plusair (1:1) ascontrast agentsinto the bladder. MRI calculated tumor area significantly correlated with the histological analysis.

1220. Phenotyping by MRI: NG2 Receptor Status M odifies Human Glioblastoma Development
Christian Brekken', Cecilie Brekke?, Martha Chekenya?, Per @yvind Enger?, Tina Bugge Pedersen’, Arvid

Lundervold?, Rolf Bjerkvig?, Olav Haraldseth®
'SINTEF, Unimed MR, Trondheim, Norway; 2University of Bergen, Bergen, Norway; Norwegian University of Science and Technology,
Trondheim, Norway

MRI was used in examination of 17 nuderats 5 and 7 weeks after sub-cortical implantation of either wild type (n=9) or NG2 positive (n=8) human glioblastoma
U251N spheroids. Tumor volume, microvascular status, and associated edema were estimated from MR images, in part enhanced by the contrast agents Gadomer-
17 and Omniscan™. NG2 receptor over-expression accel erated tumor growth, resulting in curtailed survival (Mean=59 days) compared with rats bearing wild-
type tumors (Mean=75 days). Gadomer-17 enhanced exclusive parts of the tumor tissue, compared with Omniscan™. This study demonstrates the versatility of
MRI when investigating solid tumor phenotypesin vivo.
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1221. Blood Volume Quantification in Murine Colon Car cinoma using USPIO Contrast Enhanced M RI

Giulio Gambarota®, Hanneke vanLaarhoven', Mariele Philippens', Arend Heerschap®
YUMCN, Nijmegen, Netherlands

In this study, a new method based on USPI O-enhanced MRI was employed to quantitatively measure blood volume in murine colon tumors. After injection of
USPIO, the decrease in the T2 values of intravascular water protons made these protons virtually MRI-invisible, thus they did not contribute to the pixel signal
intensity. Density maps cal culated from CPM G sequences acquired post-USPI O were subtracted from pre-USPIO density mapsto yield quantitative blood volume
maps. The tumor blood volume was 5.4 + 1.8 %, which is consistent with previoudy reported values. This method provides a powerful non-invasive tool to
measure blood volumein vivo.

1222. Towardsa More Clinically Relevant Animal M odel of M etastatic Liver Cancer

Joel Richard Garbow?, Shi-rong Cai®, Karen Gauvain®, Howard McLeod"
"Washington University, St. Louis, Missouri, USA

A new, portal-vein injection murine model of metastatic liver cancer is described and characterized by MRI. The model closely mimics the human pathological
process and the resulting tumors retain the morphological and biological characteristics of the injected human colon cancer cells. Respiratory-gated MRI isused to
quantitatively monitor tumor growth and response to therapy. Doubling time for these tumorsin exponential growth phase is approximately 9 days. An initial
therapy study using the chemotherapeutic I rinotecan increased median survival time from 43 to 76 days. MRI demonstrated a range of response to therapy similar
to that observed in humans.

1223. Differentiationof Non-M etastatic and M etastatic Rodent Prostate Cancer by Using a New Empirical
M odel to Fit Dynamic Contrast Enhanced M RI Data
Xiaohing Fan', Milica Medved", Jonathan N. River!, Marta Zamora®, Claire Corot?, Philippe Robert?, Philippe

Bourinet?, Martin J. Lipton', Gregory S. Karczmar?
*University of Chicago, Chicago, Illinois, USA; *Guerbet Laboratories, Roissy, France

A new empirical model was used to fit DCEMRI data. Parameters derived from the model distinguish between metastatic and non-metastatic rodent prostate
tumors. Contrast agent washout rate and maximum contrast agent concentration was significantly lower in metastatic tumors than in non-metastatic tumors (p <
0.005 and p < 0.01 respectively). Effectsof the tumor on blood flow in adjacent ‘normal’ tissue were evident.

1224. Char acterization of Angiogenesisin the Carcinogen ENU | nduced Benign and M alignant Mammary
Tumor Model

Min-Ying Sut, Hon Yu', Jun Wang®, John P. Fruehauf?, Phillip Carpenter®, Orhan Nalcioglu®
1UC, Irvine, California, USA; ?Oncotech Inc., Tustin, California, USA

Angiogenesisin carcinogen ENU-induced benign and malignant tumor models were studied with dynamic contrast enhanced MRI using two contrast agents
(Gadodiamide and Gadomer-17). The tumors were then excised for immunohistochemical (IHC) staining to measure expression of angiogenic biomarkers,
including mutant p53, TSP-1, VEGF, and Factor V11 microvessel density. Benign and malignant tumors had distinct contrast enhancement kinetics. Malignant
tumors had a higher microvessel density than benign tumors. MRI and IHC may provide different aspects (macroscopic and microscopic) complementing each
other for assessment of tumor angiogenesis.

1225. Non Invasive M apping of Spontaneous Blood Flow/Oxygen Fluctuationsin Tumor s using Functional
M agnetic Resonance Imaging and Their M odifications by Phar macological Treatments.

Christine Baudelet*, Réginald Ansiaux®, Benoit Macg?, Bernard Gallez*
*Université Catholique de Louvain, Brussels, Belgium; 2Université Catholique de Louvain, Louvain-la-Neuve, Belgium

Substantial ingtability in microregional red cell flux isknown to occur in tumors. The associated perfusion-limited hypoxia has proved to impact on response to
radiotherapy and chemotherapy, but also on tumour growth and repopulation. The purpose of this present study wasto use BOLD fMRI asanon-invasive
technique of capable for the first time of providing extensive information on the spatial and temporal nature of spontaneous variationsin blood flow and/or
oxygenation within tumors.

1226. Molecular Imaging of Angiogenesisin Vx-2 Rabbit Tumors With a Novel a,Bs-Tar geted
Paramagnetic Nanoparticleat 1.5T
Patrick M. Winter!, Shelton D. Caruthers’, Anne H. Schmieder?, Thomas D. Harris®, Lori K. Chinen', Tod A.
Williams', Mary P. Watkins', John S. Allen, Huiying Zang", Samuel A. Wickline', Gregory M. Lanza’
"Washington University School of Medicine, St. Louis, Missouri, USA; 2Philips Medical Systems, Best, Eindhoven, Netherlands; ®Bristol-
Myers Squibb Medical Imaging, Billerica, Massachusetts, USA

Molecular imaging is an emerging tool for the sensitive and specific detection of unique “biochemical signatures’ that differentiate and characterize tissues beyond
their gross anatomic features. Angiogenesis, the processin which preexisting capillaries proliferate and form new vascular networks, is associated with unique,
transient cell surface markers. a,Bs-integrin, a well-recognized biomarker of angiogeness, is expressed on activated endothelial cells, but not mature, quiescent
cells(1). The objective of this study wasto detect a,3s-i ntegrins expressed on neovascul ature associated with early Vx-2 tumor growth using a novel a,f3s-
targeted paramagnetic contrast agent and aclinical 1.5 T MRI scanner.
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1227. Molecular Imaging of Tumor Angiogenesisin Human Melanoma Xenogr aftsin Mice By MRI with
avB3-Targeted Nanoparticles
Anne H. Schmieder?, Shdlton D. Caruthers?, Patrick M. Winter!, Thomas D. Harris?, Lori K. Chinen', Todd A.

Wiliams!, Mary P. Watkins', John S. Allen®, Huiying Zhang*, Samuel A. Wickline', Gregory M. Lanza®
“Washington University Medical School, Saint Louis, Missouri, USA; ?Philips Medical Systems, Best, Netherlands; *Bristol-Myers Squibb
Medical Imaging, Billerica, Massachusetts, USA

MR Molecular imaging, the in vivo monitoring of biological processes at a biochemical scale, depends upon contrast agents specifically binding to cell biomarkers
with dramatic signal amplification. Oneimportant biomarker isthe av33-integrin, an adhesion molecule prominently expressed by neovascular endothelial cells
associ ated with developing tumors. By exploiting the differential expression of the av33-integrin, early molecular imaging and biochemical characterization of
nascent cancers may be feasible. The objective of this project was to demonstrate imaging of neovascul ature associated with early melanomain vivo with
clinically rdlevant MRI field strengths (1.5T) using a novel avB3-integrin-targeted paramagnetic nanoparticle.

1228. MR-EIT of Malignant Tumorsin Rats

Ozlem Birgul?, L. Tugan Muftuler®, Mark Hamamura®, Orhan Nalcioglu®*
1Univers'ty of California, Irvine, California, USA

In this study, we performed MR based Electrical Impedance Tomography (MR-EIT) on alaboratory rat with a malignant lesion. Images of impedance distribution
were obtained using a pul se sequence that is sensitive to perturbations in magnetic flux density that areinduced by the electrical currentsinjected to the animal
using electrodes. Unlike previous methods to acquire current density images, our reconstruction method does not require rotation of the animal in the magnet.
High impedance distribution in the muscle region and low impedance distribution in the tumor were observed, that are in accord with the literature.

1229. T;,1maging of Intra-Muscular RIF-1 Tumorsat 4T
Umamaheswar Duwvuri®, Harish Poptani?, Barton F. Branstetter’, Michael D. Feldman?, Jerry D. Glickson?, John S.
Leigh?
"University of Pittsburgh, Pittsburgh, Pennsylvania, USA; 2University of Pennsylvania, Philadelphia, Pennsylvania, USA

Spin-lattice relaxation in the rotating frame is described by the time-constant T, and is sensitive to dow molecular motions (1). Recently, T1, weighting has been
shown to be useful inimaging a wide range of pathologiesincluding osteoarthritis, ischemic stroke and tumor response to chemotherapy (2-4). Here, we show
that T,-weighted images of intra-muscularly implanted RIF-1 tumors provide superior contrast to T,-weighted images. Furthermore, the clinical diagnosis of
muscular invasion was better facilitated by T1,-weighted images than T,-weighted images.

1230. Vessel Size Imaging in Subcutaneous M urine Tumor s

Christian Ludwig*, Smon P. Robinson®, Franklyn A. Howe', John R. Griffiths
'St. George's Hospital Medical School, Tooting, London, UK

A quantitative description of microvessel distributionsin tumorswill be a useful tool for monitoring the response to anti-vascular drugs as well asimproving our
understanding the variability of the BOLD MRI response to vasoactive challenges such as carbogen. The recently introduced vessel size imaging method [1]
allows one to obtain information on vessel size and blood volume. Based on a previous study in GH3 tumors[2] we present here a refined methodology using a
pixelwise analysi s including measurements of the apparent diffusion coefficient.

1231. Breakdown of the Fast Exchange Limit in DCE Perfusion | maging

Rong Zhou', Sephen Pickup®, Thomas E. Yankedov?, Charles S Springer Jr.2, Jerry D. Glickson®
"University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2Brookhaven National Laboratory, Stony Brook, New Y ork, USA

The effects of different assumptions about equilibrium transcytolemmal water exchange on the analysis of tumor perfusion data were investigated. Dynamic
contrast enhanced (DCE) MR images from 5 mice were evaluated using the BOLERO mode with the fast exchange limit (FXL) and fast exchange regime (FXR)
congtraints. Thisanalysisyielded parametric maps of transfer constant and the extravascular extracellular volume fraction. These images demongtrate that
heterogeneity of the perfusion parameters exist within individual tumors aswell as between animals. It is shown that the FXR model is needed in order to
accurately describe perfusion in the tumor rim.

1232. Intra- and Extra-Vascular Water Exchange In MRI Contrast Agent Uptake

Yue Cao', Steve Brown?, Joseph Fenstermacher?, James R. Ewing®
*Michigan State University, East Lansing, Michigan, USA; Henry Ford Health Systems, Detroit, Michigan, USA

Intra- and extra-vascular (1V-EV) water exchangeistypically 250 [ml/(100g)-min] in normal cerebral tissue. The water exchange couples | V-EV magnetization
of proton spins, resulting in measured R1 (R1eff) in tissue different from the native R1o. Theinitial R1eff increasein tissue after abolusinjection of aMRI
contrast agent (MCA) could be, inlarge part, dueto | V-EV water exchange. Thus, fitting theinitial uptake curve may lead to an overestimation of the MCA
transfer constant. An alternative MRI approach that combines | V-EV water exchange and Patlak’ stracer kineticsis present here.
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1233. Simultaneous M easur ement of Arterial I nput Function and Tumor Perfusionin Mice

Rong Zhou®, Sephen Pickup®, Thomas E. Yankedov?, Charles S Springer Jr.2, Jerry D. Glickson®
"University of Pennsylvania, Philadelphia, Pennsylvania, USA; 2Brookhaven National Laboratory, Stony Brook, New Y ork, USA

A non-invasive method for smultaneoudy determining the arterial input function (AIF) and tumor GADTPA uptake in miceis demonstrated. The placement of
the tumor is such that both the tumor and heart can be visualized in the same FOV. The time dependent longitudinal relaxation rates (R1) of blood and tumor
were extracted from images that were acquired following the first pass of a GADTPA bolus. The R1 data were fitted by BOLERO (Bolus Enhanced Relaxation
Overview) mode, which combines the Kety equation with the Bloch two-site-exchange rate law to yield tumor perfusion parameters.

1234, Parametric Imaging of Transcapillary Transfer Rates During Progression of M etastatic Human
Breast Tumors

Hadassa Degani®, Noa Sda!, Raanan Margalit*, Maya Dadiani*
The Weizmann Institute of Science, Rehovot, Isradl

A quantitative assessment of tumor vascularity and perfusion characteristicsis essential for understanding tumor physiology and delivery of drugs. We applied
dynamic contrast-enhanced MRI to measure perfusion parameters of GADTPA in a metastatic human breast cancer animal model that demonstrated impaired
drainage. Data Analysis yielded parametric images of the transfer rate constants into the interstitium (influx) and back to the plasma (efflux), aswell astheratio
between these parameters (efflux/influx). During tumor progression, both transfer constants decreased, indicating a reduction in the permeability-limited perfusion,
whereas the efflux to influx ratio increased, suggesting an elevation in the interstitial fluid pressure.

1235. Spatial Resolution Effects on Per meability-Surface Area Estimation

Michad Aref', Xiuguan Ji*, Josh D. Handbury®, Keith Bailey*, Zhi-Pei Liang®, Erik C. Wiener!
1Univers'ty of lllinoisat Urbana-Champaign, Urbana, llinois, USA

This project attempts to use the optimal parametersfor histopathological determination of tumor type and grade and trand ate them for use with dynamic contrast
enhanced (DCE) MRI. Wetest the hypothesis that poor spatial resolution used in clinical DCE MRI resultsin partial volume effects that yield inaccurate
physiological parameters, which resultsin erroneous diagnostic information. Preliminary data shows that correlation between tumor PS and tumor type and grade
done at clinical imager resolutions are diagnostically inaccurate. PS estimated from higher resolution DCE MRI obtained by direct imaging or reduced encoding
techniques may provide more diagnostically relevant information.

1236. Coregistration and Comparison of OMR and BOLD MR Images
SJ. Englisht, Y Zhang', M J. McAuliffe!, S Subramanian®, K Reijnders?, J A. Cook’, A L. Sowers', J B. Mitchd I, A

Russo', M C. Krishna®
"National Institutes of Health, Bethesda, Maryland, USA; 2University Hospital Groningen, Groningen, Netherlands

Tumor bearing mice were sequentially scanned with Overhauser enhanced MRI (OMRI) and BOLD MRI, two techniques which are sensitive to tissue
oxygenation, in an attempt to co-register the two images. Markers containing image contrast agents were attached to each mouse in order to select comparable
sections of tissue with each imaging technique and to improve the accuracy of image fuson. OMR and BOLD MR images of the tumors were co-registered using
different fitting routines, and the correlation between the two images is presented.

1237. Improved MR Detectability of GADTPA-BMA Encapsulating Anti-HER2 | mmunoliposomes and
Deter mination of Contribution of Antibody Targeting to Changein Tumor MR Signal I ntensity

L J. Wimes', L M. Fleming®, J E. Gibbs, D B. Kirpotin?, D Wang*, M G. Pallivicini*, J M. Park®, N M. Hylton"
"University of California San Francisco, San Francisco, California, USA; “California Pacific Medical Research Institute, San Francisco,
Cdlifornia, USA

The goals of thiswork were to modify anti-HER2 immunoliposome composition to achieve greater increasein MR tumor signal intensity (SI) and evaluate the
contribution of anti-HER2 targeting to increase in tumor signal intensity. A greater increasein tumor S| was observed with the new liposomal phospholipid
composition compared to previous formulations, however a decrease in liposome diameter did not affect tumor Sl significantly. Addition of targeting resulted in
anincreasein tumor S| compared with non-targeted liposomes.
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Antiangiogenic and Antivascular Therapy

Hall D Saturday 14:00 - 16:00

1238. Assessment of Anti-Angiogenic and Anti-Vascular Ther apeutics using M agnetic Resonance | maging:
Recommendations for Appropriate M ethodology for Clinical Trials.
M O. Leach', K M. Brindl€', J L. Evelhoch', J R Griffiths', M Horsman®, A Jackson®, G Jayson®, | R. Judson®, M V.
Knopp?, RJ. Maxwell®, D Mclntyre', A Padhani?, P Price!, R Rathbone', G Rustin®, P Tofts', G M. Tozer®, W

Vennart', J C. Waterton', SR. Williams', P Workman*
Pharmacodynamic/Pharmacokinetic Technol ogies Advisory Committee (PFTAC), Drug Development Office, Cancer Research UK,
London, UK

Dynamic contrast enhanced MRI (DCE-MRY) is becoming widely used in trials of new anti-angiogenic and anti-vascular therapies. In view of the variationin
approach, and the need to encourage robust approaches, recommendations have been developed to aid in the design of the imaging components of such trials,
which it is hoped will aid investigators, pharmaceutical companies and regulators in implementing and evaluating MRI techniques.

1239. Dynamic Contrast-Enhanced MRI at 1.5 T with Gd-DTPA M easur es Angiostatic Effectsin Tumors
after Treatment with Anginex
Quido G. de Lussanet', Regina G. H. Beats-Tan', Walter H. Backes', Daisy W. J. van der Schaft*, Jos M. A. van
Engelshoven®, Kevin H. Mayo?, Arjan W. Griffioen®
"Maastricht University Hospital, Maastricht, Limburg, Netherlands; 2University of Minnesota, Minneapolis, Minnesota, USA

Pur pose: To investigate effects of the novel anti-angiogenic agent anginex with dynamic contrast-enhanced MRI (DC MRI). M ethods: Tumor bearing mice
were treated with anginex, TNP-470 or saline. Tumor growth curves and microvesse density (MVD) wererecorded. DC MRI was performed at 1.5T with Gd-
DTPA injection to obtain microvessel permesbility (K™) in the tumor. Results: Reductionsin tumor growth (60%), MVD (50%) and tumor rim K™ (60%)
values were observed in anginex treated mice compared to saline controls. K™ correlated with MVD (r=0.54, p=0.04). Conclusion: DC MRI with Gd-DTPA
accurately measures angiogenesis inhibition with anginex.

1240. Effects of the Anti-Vascular Agent, Combr etastatin-A4-Phosphate, on *H MRI Relaxation Timesin
Colon Tumour Xenogr afts

Ross J. Maxwel !, Katharine J. Lankester!
'Gray Cancer Institute, Northwood, Middlesex, UK

The effects of combretastatin-A4-phosphate (CA4P) on 1H relaxation timesat 4.7T were studied in SW1222 colon carcinoma xenograftsin nude mice. CA4P
(30, 100 or 200mg/kg) or saline were administered i.p. either 4 or 24 hours before MR examination. Significant increasesin T1, T2 and T2* were observed 24
hours after 100 and 200mg/kg CA4P. These were consistent with an increase in necrosis and reduction in vascular volume but not with anticipated haemorrhage
and reduced oxygenation.

1241. Protamine Induced Tumor Vessel Coagulation: M easur ements by Dynamic Contrast Enhanced M RI
Hon Yu!, Min-Ying Su*, Jun Wang', Michael Samoszuk®, Orhan Nalcioglu*
1Univers'ty of California, Irvine, California, USA

We report here the preliminary results of our on-going study of protamine treatment as an anti-vascular therapeutic agent by using dynamic contrast enhanced
MRI. The enhancement kinetics measured before and after protamine treatment on black and nude mice bearing B-16 melanoma were compared to assess
thrombosisin the tumor asinduced by protamine which could function as a procoagulant by neutralizing tumor's anticoagulant ability. Protamine-dosage and
host-animal dependent changes in the enhancement kinetics were observed after the protamine treatment. Among the two contrast agents, Gd-DTPA-BMA and
Gadomer-17, used, Gadomer-17 was more sensitive in detecting the protamine-induced effect.

1242. Implications of Anti-Angiogenic Treatment with ZD6474, a Potent And Selective VEGFR Tyrosine
Kinase Inhibitor, for Tumor MRI Behaviour in a Mice Model of Brain M etastasis.

Wiliam Leenders', Benno Kuesters', Kiek Verrijp', Cathy Maass', Dirk Ruiter®, Robert de Waal*, Arend Heerschap®
*University Medical Centre St Radboud, Nijmegen, Netherlands

The human melanoma cell line Mel57 grows in mouse brain by vascular co-option without induction of neo-angiogenesis. When these brain tumors express
VEGF-A, ahighly angiogenic phenotype develops, characterized by tortuous, highly dilated and leaky vessels. These vascular changes are visible in contrast-
enhanced (CE) MRI experiments (extravasation of [Gd]-DTPA). Here we examined the effects of ZD6474, a potent VEGFR tyrosine kinase inhibitor, in this
model. Treatment of angiogenic tumorswith this compound led to tumor invisibility because these changed their growth characteristics to a co-opting phenotype.
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1243. Contrast Enhanced M RI Assessment of Efficacy of a VEGFR TK Inhibitor, AG-013763, in a Breast
Cancer Mouse M odel
L J. Wimes', L M. Fleming®, J E. Gibbs', M G. Pallavicini*, D Wang®, R C. Brasch', K- L. Li*, RG. Henry', DR

Shalinsky?, D D. Hu-Lowe?, T M. McShane®, J W, Park®, N M. Hylton
"University of California San Francisco, San Francisco, California, USA; ?Pfizer Global Research and Development, La Jolla, California,
USA; ®Pfizer Global Research and Development, Groton, Connecticut, USA

Dynamic contrast enhanced (DCE) MR imaging with small and large molecular weight contrast agents was used to evaluate treatment effects of a VEGF-receptor
tyrosine kinase inhibitor AG-013736, in human breast cancer xenografts. Tumorsin treated mice showed inhibition of growth compared to control mice. A
significant decrease in transfer constant (Ktrans) was measured on DCE-MRI using the large molecular weight contrast agent Albumin-GdDTPAS30, at 7 days.
DCE-MRI studies using the clinically approved agent GADTPA in a smaller cohort of mice demonstrated a similar treatment effect in the signal enhancement
ratio (SER), a permeability-related parameter used in clinical breast MRI studies.

1244. Declinein the Apparent Diffusion Coefficient (ADC): A Possible Early Response Marker for Pd-
bacteriopheophoebide (TOOKAD®) based Photodynamic Therapy (PDT) of Human
Adenocar cinoma Xenogr afts

Vicki Plaks®, Natalia Koudinova®, Uri Nevo!, Avigdor Schertzt, Michal Neeman®, Yoram Salomon®
"Weizmann Institute of Science, Rehovot, |sradl

Thegoa of thisstudy wasto use diffusion MRI to assess the early progression of photodamage induced by TOOKAD based photodynamic therapy (PDT) of s.c.
human prostatic adenocarcinoma xenograftsin mice. TOOKAD is presently under clinical trialswith human prostatic cancer in collaboration with STEBA
BIOTECH (France). A significant decrease in tumor ADC was observed 7h after treatment with a subsequent increase up to 48h concomitant with the
development of tumor necrosis. The ADC changesinduced can provide the basis for use of diffusion changes as an early tumor response marker for TOOKAD
based PDT intheclinical setting.

1245. Diffusion MRI Detects Early Therapeutic Changes Within Brain Tumors
Daniel E. Hall*, Dennis Pietronigro?, Julie Carter?, Bradford A. Moffat®, Surabhi Sharma®, Alnawaz Rehemtullal,

Thomas L. Chenevert®, Brian D. Ross®
*University of Michigan, Ann Arbor, Michigan, USA; Direct Therapeutics Inc., Katonah, New Y ork, USA

Following MRI guided intratumoral injection of DT1-015 (Direct Therapeutics Inc. solvent facilitated perfusion of carmustine, presently in clinical trials) into
orthotopic 9L gliomas, anatomic and diffusion weighted MR images were obtained over time. Solvent based perfusion allows the carmustine to quickly saturate
the aqueous and lipid components to the tumor boundary. MR images revealed significant increasesin mean tumor diffusion valuesfollowing DTI-015 treatment.
Moreover, tumor diffusion changes were observed within 24 hours revealing that diffuson MRI could detect early therapeutic effects. These results demonstrate
the feasibility of using diffuson MRI to detect therapeutic efficacy.

1246. Separation of T, and T,* Shortening Effects using Simultaneous T1/T,* Gradient Dual Echo Pulse
uence

Eun-Ju Kim', Dae-Hong Kin*, Hee Jo Lee', Yong Min Huh*, Sang hoon Lee?, Jin-Suck Suh*
Y onsei University, Seoul, Republic of Korea; 2Ulsan University, Seoul, Republic of Korea

To obtain separated T1 and T2* shortening effects during one bolus injection of Gd-DTPA, we devel oped pul se sequence, post processing and perfusion phantom
experiment. T he perfusion images obtained using smultaneous T1/T2* gradient dual echo pulse sequence, and corrected AR2*- and AR1- time curvesfrom
separated T2* and T1 shortening effects through postprocessing. The perfusion values (water volume, permeability) calculated by our method were greater than
those by conventional method. These more accuracy results provide more practical information related with angiogenesis.

BASIC SCIENCE FOCUS SESSION (WITH POSTERS)
Cancer: Perfusion and Per meability

Room 718B Sunday 13:30 - 15:30 Chairs: Truman R. Brown and June S. Taylor

13:30 1247. Arterial Spin Labeling for Monitoring Blood Flow Changesin Human Renal Carcinoma under
Antiangiogenic Therapy
Cedric MJ de Bazelaire!, Jenifer Zhang', Guillaume D. Duhame®, Daniel James George?, Marc Dror Michaelson®,

Neil M. Rofsky*, David C. Alsop*
Beth | srael Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts, USA; 2Dana Farber Cancer Institute, Boston,
Massachuseits, USA; *Massachusetts General Hospital, Boston, Massachuseits, USA

Arterial Spin Labeling (ASL) was used to characterize tumor blood flow in 11 patients undergoing antiangiogenic treatment for complex renal cell carcinoma.
The ASL sequence employed background suppression, single-shot RARE, and breathholding to limit the effects of motion. ASL successfully demonstrated
perfusion contrast in abdominal, thoracic, and pelvic primary and metastatic tumors. Significant decreasesin blood flow were measured after 1 and 2 months of
treatment, while tumorswere stablein size.
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13:40 1248. Absence of Vascular Regrowth at 96hrsin Response to the Vascular-Tar geting Agent ZD6126
Demonstrated by IAUC and Tofts Analysis of DCE MRI
Dominick JO Mclntyre', Smon P. Robinson®, Franklyn A. Howe', John R. Griffiths', Anderson J. Ryan?, David C.

Blakey?, lan S. Peers?, John C. Waterton?
St George's Hospital Medical School, Tooting, London, UK ; 2AstraZeneca, Alderley Park, Macclesfield, UK

Tumour vasculatureis an attractive therapeutic target asit differs structurally from normal vasculature and the destruction of a single vessel can lead to the deaths
of many tumour cells. The efficacy and dose-response of the vascular targeting agent ZD6126 have previoudy been shown in GH3 prolactinomas. We have used
IAUC and Toftsanalysis of DCE-MRI data to investigate regrowth of GH3 tumours. Both parameters give similar results demonstrating absence of regrowth at
up to 96 hoursfrom ZD6126 treatment.

13:50 1249. Quantitative Tissue Perfusion M easur ementsin Head and Neck Carcinoma Patients before and
during Radiation Therapy with a Non-Invasive MR | maging Spin-L abeling Technique

Peter Schmitt!, Markus Kotas', Michael Flentje', Axel Haase!
YUniversity of Wiirzburg, Wiirzburg, Germany

A non-invasive MR spin-labeling technique was evaluated at 2T for measuring perfusion in head and neck carcinoma patients. Eleven patients were investigated,
five were examined twice during radiotherapy. For perfusion quantification, T1 was measured with | R-Snapshot-FL ASH imaging after both dice-selective and
non-sdlective inversion. Perfusion maps were obtained employing a two-compartment-model. | n-plane resolution was (1.9x2.8)mm2, scan time was 8:30min.
Tumor perfusion and perfusion changes during therapy were heterogenous. In 4/5 patients, perfusion decreased, in one patient it increased. Without the need for
exogeneous contrast agent, repetitive characterization of perfusion is possible. Thismay be very useful for stratification of vasomodulating treatments.

14:00 1250. Merits of M ultiple Contrast Agents and Pixel-By-Pixel Analyses for Detection of Early Changesin
Vascular Permeabilitiesin Murine Tumor Models Following Drug Therapy and/or Radiation
Therapy

Mark David Pagel*, Seven J. Baldwin®, Janet M. O'Neal*, Richard L. Ornberg', Thomas W. Davis', John J. Kotyk*
*Pharmacia Corp, St Louis, Missouri, USA

Temporal changesin MR image contrast were evaluated using Dynamic Contrast Enhancement (DCE) procedures in murine tumor model s treated with anti-
angiogenic drug therapy, radiation, and a combination of drug therapy with radiation. The pixel-by-pixel evaluation objectively detected significant differences
between treated and untreated animals, which were less evident in similar evaluations of average normalized |AUC changes within the tumor. Normalized IAUCs
indicated reduced permeability-surface area (PS) within one day of initial drug therapy or radiation therapy. However, anincreasein normalized IAUC was
observed within one day of combination therapy, suggesting that anti-angiogenic drug therapy increased radiation-induced vascular damage.

14:10 1251. Perfusion Imaging of the Liver using Time-Resolved, Contrast-Enhanced, Whole-Liver MR
Imaging: Comparison of Fractional Arterial Flow in Cirrhotic ver sus Non-Cirrhotic Patients

Pari V. Pandharipande', Glenn A. Krinsky*, Henry Rusinek’, Vivian S. Lee
INY U Medical Center, New York, New York, USA

Our purpose was to develop awhole-liver MR perfusion imaging technique which, when interpreted with kinetic modeling, enablesfractional arterial flow
calculation in cirrhotic and non-cirrhotic patients. Thirty series were acquired in twelve patients (5 cirrhotic and 7 non-cirrhotic) using 3D gradient-echo imaging
(2.3/0.8/ 9°, 3.22-sec acquisition) after Gd-DTPA injection (7-mL at 5-mL/sec). Using a dual-input one-compartment model, mean fractional arterial perfusion
was found to be 15.8% (range=9.1-36.4%) in patients without cirrhosis and 27.2% (range=9.8-60.8%) in patients with cirrhosis; this difference was not
datigtically significant (p=0.23). Preliminary results support feasibility of whole-liver MR perfusion imaging using dual-input one-compartment modeling.

14:20  1252. Method for Quantitation of Dynamic MRI Contrast Agent Uptakein Colorectal Liver M etastases
Hanneke van Laarhoven!, Mark Rijpkema?, Cornelis Punt®, Theo Ruers', Jan Hendriks', Jdlle Barentsz}, Arend

Heerschap!
YUMC Nijmegen, Nijmegen, Netherlands

For the prediction and follow up of therapy outcome in cancer treatment by dynamic contrast enhanced MRI (DCE-MRI), reproducibility of DCE-MRI should be
determined. We investigated the reproducibility of DCE-MRI in ten patients with colorectal liver metastases. The use of an arterial input function (AIF) from
pixelsin the aorta was compared with the use of a vascular normalization function (VNF) from the spleen. The use of the VNF was superior to the AIF in terms of
reproducibility and is therefore recommended when this DCE-MRI technique is used for prediction and monitoring of therapy outcome in colorectal liver
metastases.
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14:30 1253. Longitudinal Changes of MRl Enhancement Kinetics Correlated with Vascular Density and
I nflammation

Min-Ying Su*, Michael Samoszuk®, Jun Wang?, Leonard Leoner?, Luis Villarreal®, Orhan Nalcioglu®
UG, Irvine, California, USA

Gene therapy and immunotherapy have demonstrated their potential for cancer treatment. However, the induced responses are very complicated. We investigated
whether early volumetric changes, contrast enhancement kinetics, histologically measured vessel density, aswell as the degree of inflammation may be used to
predict the response of tumors after adenovirus treatment. To improve the measurement of vascular properties, we used a mid-sized agent Gadomer-17 along with
Gd-DTPA. Tumorswere classified into different groups according to their growth-shrinkage pattern over time. The enhancement of both contrast agents were the
lowest in the group of tumors which shrank after treatment.

14:40 1254, Detection of Brain Tumor Invasion

Kevin M. Bennett!, James S. Hyde", Kelly Rebro', Scott Rand", Daniel B. Rowe', Kathleen M. Schmainda®
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

The stretched exponential model of diffusion-related signal decay in MRI was devel oped to account for changesin heterogeneity accompanying C6 glioma
invasion in rats. The model is preferred to the bi-exponential model, because thereisno a priori information about the diffusion values present. Six rats were
inoculated with tumor cellsand imaged 14-15 dayslater. Sub-voxel (0.5mmx0.5mmx1mm) heterogeneity, as measured by the model, increased in tumor-
inoculated ratsin regions of contrast enhancement. Second and third moments of the diffusion distribution increased in aregion inferior to the contrast —enhanced
area, possibly delineating regions of latent tumor cell invasion.

14:50  1255. T;-Weighted DCE-MRI Applied to L ung Tumours. Pre-Processing and M odelling
Geoffrey James Martin Parker®, David Clark®, Yvonne Watson®, David L. Buckley*, Cheryl Berrisford?, Heather

Anderson?, Alan Jackson®, John C. Waterton®
*University of Manchester, Manchester, UK;; *Wythenshawe Hospital, Wythenshawe, Manchester, UK ; *AstraZeneca Pharmaceuticals,
Macclesfied, Cheshire, UK

A methodology is presented for robust quantitative T 1-weighted dynamic contrast-enhanced MRI (DCE-MRI) of the lung. It utilises fast volumetric gradient echo
image acquisition in conjunction with serial time point registration, automated arterial input function definition, and custom-built analysis software.
Measurements of blood flow (F), Extraction-flow product (ktrans) and extravascular extracellular volume (ve) are obtained.

15:00 1256. Cluster Analysis of Multi-Dose Dynamic Contrast Enhanced MRI Studies of Tumours
lan J. Rowland®, Claus Andrup Kristensen?, Lise Vejby Sagaard®, Helle J. Smonsen', Egill Rostrup®, Paul EG
Kristjansen?
Copenhagen University Hospital, Hvidovre, Denmark; ?Institute for Molecular Pathology, Copenhagen, Denmark

The study aim was to devel op a method of assessing early vascular changes following administration of a drug targeted to tumour vasculature. When used with a
cytotoxic agent, the combined efficacy islikely to depend on the timing between agent administrations. A multi-dose dynamic contrast enhanced MRI study was
performed and the whol e enhancement profile for ROI's, including normal muscle and tumour following hydral azine admini stration, was used for segmentation of
the tissues using k-cluster analysis. Such a method of monitoring early heterogeneous vascular changes could be used to optimize a specific combination therapy
and would therefore be of clinical utility.

15:10 1257. Gd-DTPA Calibration Curvesin Human Blood as a Function of Haematocrit for the Quantification
of the Arterial Input Function in Femoral Arteries

Nathalie Just', Dow-mu Koh', David John Collins', Martin O. Leach*
YInstitute of Cancer Research and Royal Marsden Hospital, Sutton, Surrey, UK

In order to accurately determine Gd-DTPA concentration in blood after bolusintravenous injection, it isimportant to define the relationship between the observed
signal and Gd-DTPA concentration. In this study, calibration curvesfor Gd-DTPA in human blood samples were obtained taking into account the haematocrit
value for each sample. R2*-Gd-DTPA concentration time curves were obtained for different haematocrit values and compared to a calibration curve for bovine
Serum albumine (BSA) samples. Arterial input functionsin femoral arteries were then estimated using the calibration curve of Gd-DTPA in human blood for the
correponding haematocrit value of the patient analyzed.

15:20 1258. The Importance of Contrast Agent L eakage Correction on Tumor CBF M easur ements Using DSC
MRI

Christopher Chad Quarles®, Kathleen M. Schmainda®
"Medical College of Wisconsin, Milwaukee, Wisconsin, USA

The extravasation of contrast agent is known to result in underestimation of CBV using Dynamic Susceptibility Contrast (DSC) MRI. However, the influence of
contrast leakage on CBF has not been investigated. Using a model-based strategy, AR2* time curves were corrected for |eakage and then used to calculate CBF in
arat 9L tumor model. A significant difference was found in three of the five rats between the CBF cal culated with uncorrected and corrected AR2* time curves.
The resultsindicate that dynamic leakage correction is both possible and necessary.
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1259. Effect of Accurate T, Calculation on Phar macokinetic Analysis of Primary Breast Cancer.

Scott | K Semple!, Thomas W, Redpath?, Trevor S Ahearn?, Fiona J. Gilbert®, Andrew W. Hutcheon?, Steven D. Heys'
*University of Aberdeen, Aberdeen, Grampian, UK; >Aberdeen Royal Hospitals NHS Trust, Aberdeen, Grampian, UK

Dynamic contrast-enhanced MRI (DCE-MRY) is used to diagnose and stage breast cancer. One promising method of analysing DCE-MRI data isthe use of
pharmacokinetic analysis of the contrast agent uptake curve. Using the Tofts model approach, the changein T1 value of thetissue in question during contrast
uptake is characterised by two parameters. In order for these parametersto be accurately estimated, theintrinsic T1 of the tissue must also be accurately
estimated. We show that not considering dlice profile effects when estimating T1 can result in large variations in pharmacokinetic parameters.

1260. Improvement in Breast L esion Char acterization Using Phar macokinetic M odeling with Bookend T1
M easur ements

Greg Cron', Frederick KelcZ, Giles Santyr®
'Carleton University, Ottawa, Ontario, Canada; “University of Wisconsin - Madison, Madison, Wisconsin, USA

Dynamic contrast-enhanced breast MRI was performed with dlice-sel ective spoiled gradient-recalled echo (SSSGRE) imaging (4 cancers, 9 benign). Leson T1vs
time was estimated using these images plus conventional T1 measurements performed before (T 1pre) and after (T1post) SSSGRE imaging. The extraction-flow
product was extracted using @) T1pre only, which assumesa priori B1 and dice profile knowledge, and b) T1pre and T1post , which corrects B1 and dice profile
imperfections. The sensitivities and specificitieswere a) 75% & 66% and b) 100% & 78%. Therefore, both T 1pre and T1post are necessary for optimum
sensitivity and specificity.

1261. First Pass DCE True-FISP MR Perfusion Imaging of Hepatic Tumors; Char acterization of Tumor
Vascularity using Parametersto Describe Contrast Enhancement Uptake

Jeffrey P. Goldman®, Niels Oesingmann®, Jonathan Schwartz!, Myron Schwartz*
*Mount Sinai Medical Center, New York, New Y ork, USA

First pass T1W perfusion imaging has shown potential for tumor imaging. We optimized and tested T1W truefisp for first pass perfusion imaging of hepatic
tumors. Truefisp offersincreased signal to noise over gradient echo imaging. Analysis of first pass contrast kinetics was performed by fitting the uptake curve to
agamma variate function and measuring parameters which describe the uptake curve of tissue enhancement. Comparison of time to peak and mean transit time of
hepatic tumorswith that of the portal vein and liver provides a relative measure of tumor vascularity.

1262. Equilibrium Transcytolemmal Water Exchange Effects on Human Osteosar coma CR
Phar macokinetic Parameter Evaluation

Thomas E. Yankeelov!, Jonathan P. Dyke?, Jason A. Koutcher®, William D. Rooney*, Charles S. Springer!
'Brookhaven National Laboratory, Upton, New Y ork, USA; ?Weill Cornell Medical College, New Y ork, New York, USA; *Memorial
Sloan-Kettering Cancer Center, New Y ork, New Y ork, USA

Contrast reagent (CR) bolus-tracking (B-T) data are sensitive to equilibrium transcytolemmal water exchange (CWX) kinetics. Neglect of thisin analysisresults
in significant underestimation of human osteosarcoma pharmacokinetic parameters.

1263. The Influence of an AIF Corrected for Haematocrit on the Calculated Vascular Parameters of a 2-
Compartment M odel in Prostate Cancer

Nathalie Just', Andrze Dzik-Jurasz’, Chris Parker®, David J. Collins', Martin O. Leach*
The Ingtitute of Cancer Research, Sutton, Surrey, UK

Quantitative dynamic contrast enhanced magnetic resonace imaging (DCE-MRI) isbeing increasingly used for the characterization of normal and diseased tissue
in terms of vascular permeability and blood volume estimates. Using a 2-compartment model corrected for haematocrit and a calibrated AlF from the femoral
artery has shown to improve the correl ation between kinetic parameter estimates compared to other modelling methods incorporating an a priori AlF. We present
preliminary results from 4 patients with biopsy proven prostatic adenocarcinoma.

1264. Automated Arterial |nput Function Extraction for T,-Weighted DCE-MRI

Geoffrey James Martin Parker®, Alan Jackson®, John C. Waterton?, David L. Buckley*
*University of Manchester, Manchester, UK;; >AstraZeneca Pharmaceuticals, Maccl esfied, Cheshire, UK

We present a method for the automatic identification of an arterial input function (AIF) for T1-weighted dynamic contrast-enhanced MRI (DCE-MRI). The
method uses a set of heurigtics to identify voxels within the DCE-MRI dataset in which the time course of contrast agent concentration changes indicates the
presence of voxels containing arteries with minimal partial volume contamination. We demonstrate applicability in a range of body areas, including the brain,
lung, and prostate, and investigate the reproducibility of the techniquein the brain.
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1265. Dynamic Study of Sarcoma with Reduced-encoding | maging by Gener alized-series Reconstruction
Jingfel Mat, Haesun Choi?, Jim Ji?, Edward F. Jackson®, Zhi-Pei Liang?
The University of TexasM. D. Anderson Cancer Center, Houston, Texas, USA; >The University of Illinois at Urbana-Champain, Urbana-
Champain, lllinois, USA

Data from two different sarcoma patients were used to evaluate the feasibility and performance of the Two-reference Reduced-encoding Imaging by Generalized-
series Reconstruction (TRIGR) for contrast enhanced dynamic imaging. The quality of the TRIGR images with various phase encoding was compared with that
of the fully encoded images. Preliminary results indicate that when patient motion isminimal, TRIGR can be used to increase significantly the spatial coverage
and/or spatial-temporal resolution. When motion is noticeable, however, TRIGR images degrade quickly and motion correction may be needed in the
reconstruction algorithm.

1266. Statistical Evaluation of dM RI Region of Interest (ROI) Analysisfor Cancer Assessment

Wendy Midwinter®, Larry White?, Michad D. Noseworthy!
The Hospital for Sick Children, Toronto, Ontario, Canada; ?Mt. Sinai Hospital, Toronto, Ontario, Canada

Often region of interest (ROI) analysisis performed on dynamic MRI (dMRI) data where clinically smilar image pixels are averaged. Pixel ROI valuesare
assumed to have a Gaussian distribution, implying routine parametric statistics can be used for subsequent between and within tumour comparisons. We
performed a pixel-wise analysis of whole osteosarcomas and clinically smilar ROIswithin the tumours. Pixelswere distributed as a Gaussian most often (87%)
for maximal % signal change (AS) while permesbility (k™) values were almost always (82%) exponentially distributed. We suggest assessment of ROI
satistical distribution be done for all ROI dtatistics.

1267. Evaluation of Area under Curve [Gd] Data Derived from DCE-MRI Time Seriesin Brain Tumours

Smon Walker?, Andrzej Dzik-Jurasz', James d'Arcy*, Martin Leach®, David J. Collins®
!Cancer Research UK Clinical Magnetic Resonance Research Group, Sutton, Surrey, UK

Area under the Gd concentration-time curve (a.u.c [Gd]) isused as an alternative to pharmacokinetic model based methods of dynamic contrast-enhanced (DCE)
MRI data analysis[1]. DCE-MRI iswidely used in the evaluation of response to therapy and the detection of malignant tumours[2]. We have investigated the
relationship between data derived from a.u.c [Gd] and two pharmacokinetic model -based methods of data evaluation. The DCE-MRI data were obtained in-vivo
from malignant tumoursin brain. We show that a strong correlation exists between estimates of the extra-cellular extra-vascular space (Ve) derived from the
standard Tofts model and the a.u.c

1268. A Modified Two-Component M odel to Evaluate Blood-Brain-Barrier Per meability using Single-
Echo Dynamic Contrast-Enhanced T,*-Weighted MR Imaging

Wen-Chau WU, Yi-Jui Liut, Tzu-Chao Chuang!, Cheng-Yu Chen?, Hsiao-Wen Chung*
"National Taiwan University, Taipei, Taiwan; >Tri-Service General Hospital, Taipei, Taiwan

Although highly effective at preventing the passage of most non-lipophilic compounds from the blood into the brain, BBB permesbility can increase to a number
of compounds after stroke or traumatic brain injury etc. Once paramagnetic contrast agents leak into the interstitial space, they cause T1 shortening effect. Inthis
study, based on the two-component model, we propose a “ self-correcting” method to eliminate extravascular T1 contamination. Both computer simulation and
experiments were used to eval uate the corrected rCBV and permeability. Results showed satisfactory elimination of T1 effect and validate the feasibility of self-
correction.

1269. Fractal Analysis of Parametric |mages Derived from Dynamic Contrast Enhanced M RI Data In-
Vivo: Methods for Describing Dispersion in Parametric Data

David J. Collins', Simon Walker®, Andrze Dzik-Jurasz", Martin Leach*
'Cancer Research UK Clinical Magnetic Resonance Research Group, Sutton, Surrey, UK

Dynamic contrast enhanced MRI (DCE-MRI) provides a powerful means of evaluating functional properties of tumours and changesin response to treatment [1].
Calculated parameters derived from model fitting to the contrast agent uptake curves allows a number of quantitative descriptors of uptake behaviour to be
obtained. These can be calculated on a pixel by pixel basis, often resulting in alarge range of values obtained from within the tumour. Analysis of thesevaluesis
often performed using histogram analysis[2]. Histograms have the benefit of demonstrating and tracking changesin the often heterogenous distribution, but have
the disadvantage that
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1270. Relationship between Intensity of Radiation Exposur e and Decline in Volume of Nor mal-Appearing
White Matter in Children Treated for M edulloblastoma

Wilburn E. Reddick®, Qing Ji*, John O. Glass', Raymond K. Mulhern®, Amar Gajjar®, Thomas E. Merchant
'St Jude Children's Research Hospital, Memphis, Tennessee, USA

This project combines quantitative longitudinal MR imaging of 32 children treated for medulloblastoma with digital radiation dosimetry fused with theinitial MR
examination to establish the response of normal-appearing white matter (NAWM) to varying doses of therapeutic irradiation. Changesin the NAWM volume per
year were observed to trend toward larger declines with increasing dose exposure. NAWM exposed to greater than 45 Gy exhibited statistically significant rates of
declinein volume. This study established a significant relationship between intensity of irradiation and declinein NAWM volumes which have been associated, in
previous studies, with deficitsin neurocognitive function.

1271. VSl and BV MRI of Human Brain Tumours
Laurent Lamalle!, Séphane Kremer?, Iréne Troprés®, Sylvie Grand?, Chantal Rémy”*, Christoph Segebarth®, Jean-

Francois Le Bas®
YINSERM IFR 1, Grenoble, France; 2CHU de Grenoble, Grenoble, France; *ESRF, Grenoble, France; “INSERM U 438, Grenoble, France

Vessl Sizelndex (VSI) MRI aimsat providing quantitative insight on the microvascular architecture. Recently introduced, this technique has been validated on
healthy and tumour bearing rat brain, which established its potential asa non-invasive tool for cerebral tumour diagnosis and treatment follow-up. We applied it
here on patients bearing several kinds of brain tumours, usng astandard 1.5 T clinical scanner. Diffusion, dual gradient echo (GE) and dual spin echo (SE)
sequences were used. The two latter were applied before and after Sinerem injection at 45 umol Fe'kg body weight. Blood Volume (BV) and VSl mapswere
computed.

1272. MRI Biological Mapsto Target Radiation Treatment of Brain Tumors
Kathryn M. McMillan', Baxter P. Rogers', Wolfgang Tome', Hazim A. Jaradat®, Minesh P. Mehta®, M Elizabeth
Meyerand®
1Univers'ty of Wisconsin-Madison, Madison, Wisconsin, USA

The use of advanced magnetic resonance methods should better delineate and describe the physiology of glioblastoma muliforme (GBM) brain tumorsin
preparation for treatment by radiation therapy. We hypothesize that the use of these advanced imaging modalities will result in more precise radiotherapy
treatment planning. Our data indicates chemical shift imaging (CSl), perfusion and diffusion imaging and MR-based hypoxia mapping each add information
related to tumor physiology that can be added to the treatment plan with the goal of decreasing the rate of tumor recurrence.

1273. Multi-Organ Cancer Staging with Gadobenate Dimeglumine (Gd-BOPTA): Assessment of
Feasibility
Tiziano Frattini®, Piervitto Cipolla?, Miles Kirchin?, Alberto Martegani®
valduce Hospital, Como, Italy; *Bracco Imaging SpA, Milan, ltaly

The high T1 relaxivity of Gd-BOPTA and its partial uptake by functioning hepatocytes are advantageous properties for metastases detection in the CNS and liver.
The present study evaluated Gd-BOPTA for multi-organ cancer staging in a single session. 12 patients received a dynamic evaluation of the liver and upper
abdomen, followed by an examination of the brain, and thereafter by a delayed examination of the liver. Metastases were detected in 9/12 patients. Multi-organ
metastases were detected in 5 of these 9 patients. The feasibility of theimaging protocol was“ excellent” for 10/12 patients and “good” for 2/12 patients

1274. Comparison of Whole-Body M RI with Whole-Body Dual-M odality PET/CT for Staging of Different
Malignant Diseases
Gerald Antoch?, Florian M. Vogt?, Lutz S. Freudenberg®, Thomas C. Lauenstein®, Sefan G. Ruehnt, Hilmar Kuehl?,

Joerg F. Debatin®
YUniversity Hospital Essen, Essen, Germany

To compare the value of whole-body MRI with whole-body PET/CT for tumor staging. 50 patients with different malignant diseases were prospectively
evaluated. Images were read by two blinded physicians each and results were compared with either histology or radiologic follow-up. MRI was able to more
accurately determine bone metastases, whereas PET/CT proved superior in detecting lymph node metastases and pulmonary metastases. Whole-body PET/CT and
whole-body MRI examinations complement one ancther in staging of malignant diseases.
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1275. Application of Navigator Techniquesto Breath-Hold DCE-MRI Studies of the Liver
N Jane Taylor?, Katharine J. Lankester®, J James Stirling*, Gordon JS Rustin', James A. D'Arcy?, Martin O. Leach?,

Anwar R. Padhanit
*Mount Vernon Hospital, Northwood, Middlesex UK ; 2Royal Marsden Hospital, Sutton, Surrey, UK

A navigator guided gradient-recalled echo (GRE) sequence was used for dynamic contrast medium-enhanced MR imaging (DCE-MRI) of liver metastases. With
breath holding between acquisitions, this sequence gave sets of three T 1-weighted images with a time resolution of 11-12sand very good dice and tumour
position reproducibility. Pixel-by-pixel quantification was carried out and resulting parametric maps showed few artefacts and good consistency. Thistechnique
will enable reliable data to be acquired from patients with liver and lung tumoursfor inclusion in clinical trials of vascular targeting anticancer treatments.

1276. Assessing Angiogenesisin Pulmonary Carcinoma with Dynamic Contrast Enhanced M RI
Minming Zhang', Yu Zou', Guowei Yu', Guang Cao®
'First Affiliated Hospital, Medical School of Zhejiang University, Hangzhou, People's Republic of China; GE Medical Systems, Hong
Kong

Dynamic contrast-enhanced MRI (DCE-MRI) was used on patients with pulmonary carcinoma to asseess tumor vascular characteristics. 50 patients were
examined. Patterns of Time-Signal Intensity(T-Sl) curve, including Steepest Slope (SS), Peak Height (PH) and the signal intensity change rates at the first (E1),
second (E2), and fourth (E4) minute of T-Sl curve were assessed, and compared with mircovessel density (MVD) of the resected specimens. Results showed that
there were significant correlations between SS, PH, E1, E2, E4, and MVD. DCE-MRI can be used to characterize microvasculature, providing quantitative
information about tumor microvesseal structure and function.

1277. Evaluation of Prostate Cancer with Dynamic Contrast Enhanced M RI for the Diagnosis of Prostate
Cancer: A Comparison of Analytic Techniques

Johnny O. Alexander?, Peter L. Choyke!, Jianhua Yao®, Cynthia Menard®
"National Institutes of Health, Bethesda, Maryland, USA

Dynamic Contrast Enhanced Magnetic Resonance Imaging (DCE-MRI) with T2 weighted MRI has been proposed as an accurate method for prostate cancer
diagnosis, however, standard criteria for diagnosis have not been established. Endorectal/pelvic coil MR was performed on 11 patients, which included T2 FSE
and 3-D FSPGR dynamic sequence. A dynamic curve of signal enhancement versustime was divided into three phases: arrival, takeoff, and washout phase.
Preliminary results demonstrate cancerous tissues show up clearly in the takeoff dope parameter map. These maps are superior to pharmacokinetic modeling in
detecting prostate cancer.

Cancer MR Spectroscopy: Models

Hall D Saturday 14:00 - 16:00

1278. Effect of Choline Kinase | nhibition using Hemicholinium-3 on Choline Phospholipid M etabolism of
Human Mammary Epithelial Cells

Noriko Mori?, Kristine Glunde', Zaver M. Bhujwalla®
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

Spectroscopic NMR imaging studies have shown that an increase of phosphocholineis one of the signatures of cancer, and thiselevation is closely related to
malignant transformation, invasion and metastasis. We are currently investigating pathways in the choline phospholipid cycle which contribute to the elevation of
phosphocholine and total choline using "H NMR spectroscopy. Here we have used a choline kinase inhibitor, hemicholinium-3, to determine the effect of choline
kinase inhibition on the choline phospholipid metabolites of malignant and nonmalignant human mammary epithelial cell lines. Parallel assays were performed to
determine the effect of the compound on cdll viability.

1279. Gene Expression Profiling of Choline M etabolism in Human Breast Cancer Cells

David Morse', Danielle Carroll*, Sherif Morgan', Brenda Baggett', Robert J. Gillies*
The University of Arizona, Tucson, Arizona, USA

31P and 1H MRS investigations have shown that tumors almost invariably contain elevated levels of choline-containing compounds. Thisisillustrated in Figure
1, which shows 1H and 31P spectra from extracts of non-cancerous MCF-10A breast epithelial cells, compared to the relatively benign MCF-7 human breast
cancer tumor cellsand the highly aggressve MDA-mb-231 breast cancer cells. Although the pathways are well-characterized, the biochemical mechanisms
underlying these differences are not known. In order to investigate the mechanismsin more detail, we have begun to characterize the expression patterns of genes
involved in this pathway.
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1280. Variation in the Augmentation of Phosphocholinein Breast Cancer; the Cause and the Sense

Hadassa Degani®, Edna Rushkin', Galit Eliyahu®
“Weizmann Ingtitute of Science, Rehovot, Isral

Cancer cells of epithelial origin contain high amounts of phosphocholine as compared to their normal counterparts. We have measured systematically the levels of
phosphochoalinein five human breast cancer cells and normal human mammary epithelial cells. These levels were then correlated with the activity of choline
kinase and phospholipase D. Variation in Phosphocholine levels closely paralleled changesin choline kinase activity. Phospholipase D activity was elevated only
intwo cell lines. The levels of phosphocholine and the activity of the enzymes did not show a correlation with estrogen responsiveness or the tumorgenicity and
invasiveness of the cells.

1281. L ovastatin Potentiates Phenylbutyrate-lnduced NM R-Visible Lipid Accumulation in Perfused
DU145 Prostate Cancer Cells

Matthew Milkevitch®, Sephen Pickup®, Jerry D. Glickson®, Edward Delikatny*
"University of Pennsylvania, Philadelphia, Pennsylvania, USA

Previous studies have shown that treatment of human prostate cells with the differentiating agent phenylbutyrate causesincreasesin neutral lipids as measured by
diffusion-weighted 1H NMR, electron microscopy and Nile Red staining. In this study, DU145 cellswere treated with PB and the HM G-CoA reductase inhibitor
lovastatin, and the results monitored by 1H and 31P NMR. Lovastatin caused a significant time and dose dependent potentiation of NMR-visiblelipids,
evidenced by an increased 1.3 ppm resonance. Total choline at 3.2 ppm also increased with PB or PB/lovastatin treatment and 31P NMR indicated that thiswas
dueto increased glycerophosphochaline.

1282. In Vivo and In Vitro Effects of the Differ entiating Agents Phenylacetate and Phenylbutyr ate on
Prostate Tumors

Matthew Milkevitch!, Harish Poptani®, Stephen Pickup', David S Nelson', Jerry D. Glickson®, Edward J. Delikatny*
1Univers'ty of Pennsylvania, Philadel phia, Pennsylvania, USA

The effects of the differentiating agents phenylacetate (PA) and phenylbutyrate (PB) on DU145 prostate cancer cellswere investigated in perfused cell culture and
in vivo mouse xenografts. Diffusion-weighted (DW) 1H NMR of perfused cellsand single voxel STEAM of xenografts show a significant time-dependent increase
in the resonance at 1.3 ppm upon treatment with PA and PB. This resonance corresponds to methylene groups on fatty acid chains of triglycerides and cholesterol
esters. These resultsindicate that differentiation agentsincrease neutral lipidsin prostate tumors, and this effect can be observed non-invasively in both perfused
cell culture and in vivo models.

1283. DNA Breakdown Products as Detected by *H MAS NMR Spectroscopy Ex Vivoin a Rat Glioma
Under going Gene-Therapy Induced Programmed Cell Death
Kimmo K. Lehtimaki®, Piia K. Valonen®, Julian Griffin?, Olli H.J. Grohnt, Mikko I. Kettunen®, Seppo Y1&-Herttuala®,

Asla Pitkénen', Jeremy K. Nicholson?, Michadl G. Garwood®, Risto A. Kauppinen®
1Univers'ty of Kuopio, Kuopio, Finland; 2Imperial College of Science, Technology and Medicine, London, UK; 3University Of Minnesota,
Minneapolis, USA

Metabolite changes associated with programmed cell death (PCD) in a glioma were studied both in vivo (STEAM TE=2 ms, 4.7T) and ex vivo (magic angle
spinning =MAS 1H NMR, 14.1T). Inositol, glycine and taurine declined dragtically, but no changesin the upfield peaks were evident in vivo. MAS spectroscopy
of funnel frozen tumour samples ex vivo reveal ed peaks between 7.5 and 8.5 ppm, during PCD. These peakswere assigned to DNA breakdown products. Thus
cell lossduring PCD isreflected by metabolite decline and interestingly, at high field novel peaks peculiar to the cell death pathway can be revealed.

1284. Non-Invasive °F MR Spectr oscopy Evaluation of Salmonella-Based Suicide Gene Transfer in
Rodent Tumor M odels.

Tom Dresselaers’, Paul Van Hecke', Jan Theys®, Hanne Callewaert®, Philippe Lambin?, Jozef Annet, Willy Landuyt®
'KUL, Leuven, Belgium; 2Exp. Radiobiology/Rad. Oncol ., Leuven/Maastricht, Belgium, Netherlands; *Exp. Radiobiology/LEO, Leuven,
Belgium

We report the first non-invasive 19F MRS monitoring of intra-tumoral activity from attenuated Salmonella typhimurium recombinant for cytosine deaminase
(TAPET-CD). Thisnon-mammalian enzyme enables the conversion from 5-fluorocytosine (5-FC) systemically given, to 5-fluorouracil (5-FU). In the present
study 5-FC wasinjected intra-tumorally in mice xenografted with the human colon tumors HCT 116 and HT29 and in rats transplanted with a syngenic
rhabdomyosarcoma tumor. The results clearly demonstrate the necessity to apply repeat ‘longitudinal’ measurements of the 5-FC to 5-FU conversion in the
individual tumorsto optimize the therapy protocol.

1285. Invading Prostate Cancer Cells Exhibit M etabolic Differencesin the Presence of Endothelial Cells.

Ellen Ackerstaff', Dmitri Artemov?, Robert J. Gillies?, Zaver M. Bhujwalla®
1Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; ?Arizona Health Sciences Center, Tucson, Arizona, USA

Understanding the role of endothelial — cancer cell interaction in cancer invasion under normoxia and under hypoxia isimportant to understand and prevent
invasion and metastasis. In this study, we investigated the effects of the presence of human umbilical vein endothdlial cells (HUVEC) on the invasiveness and
metabolism of the human prostate cancer cell line PC-3 under oxygenated and under hypoxic conditions. HUVEC conferred an advantage in invasion of PC-3
under hypoxia and altered cancer cell metabolism.
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1286. Monitoring of Orthotopic Prostate Cancersin Rats by Dynamic M R-Tomography and Proton MR
§QeCtrOﬂ:OQy
Heinz-Peter Schlemmer Wilhelm Schlemmer?, Peter Huber?, Rainer GrobholZ®, Melanie Heilmann?, Jérg Meding?,

Matthias Lichy?, Christian Fink?, Martin Krix?, Peter Peschke?, Fabian Kiessling?
*University Hospital Tuebingen, Tuebingen, Baden-Wiirttemberg, Germany; German Cancer Research Center, Heidelberg, Baden-
Wiirttemberg, Germany; *University Hospital Mannheim, Mannheim, Baden-Wiirttemberg, Germany

Orthotopic grown prostate cancers models are essential to investigate treatment effects, because tumor growth and metastatic potential can dramatically be
influenced by the interaction of tumor with surrounding tissue. Purpose of thiswork was to establish an experimental setting, which allows to monitor perfusion
and metabolism in irradiated orthotopic prostate cancersin ratsusing aclinical 1.5T MR scanner. Follow-up examinationsincluded quantitative, contrast-
enhanced dynamic MR imaging (dMRI) and proton MR spectroscopy (MRS) and findings were compared with immuno-histological results.

1287. Site Dependence of Choline Concentration in HT29 Tumour s Studied by In Vivo 'H MR

§EeCtr 0SCopy
Basetti Madhu', Helen Troy*, Smon P. Robinson®, Franklyn A. Howe!, Marion Subbs', John R. Griffiths
'St. George's Hospital Medical School, London, UK

Apparent choline content (in mM) and lactate/water ratio in HT 29 xenografts grown on the back or the flank of nude mice were estimated using PRESS and
MQC lactate edited "H MRS. Choline was significantly higher in back tumours (7.37 + 0.48 mM) when compared with flank tumours (4.37 + 0.33 mM). There
were no significant differencesin lactate/water ratio or in choline and water T,s of the tumours at different implantation sites.

1288. P MR Diffusion Spectrocopy in Human M uscle and Tumors

Rama Jayasundar®
All India Ingtitute of Medical Sciences, New Delhi, India

In this study, diffusion coefficients (D) of phosphorus metabolites were measured in vitro and in vivo (calf musclein normal volunteers and patients with
extremity tumor). While the D values of the various P-31 metabolitesin vitro are in agreement with thosein literature, the values obtained in vivo are, probably,
thefirst such report in humans. The following D values were significantly different (p < 0.05) - PCrin normal & tumor, Pi & PCrin tumor.

Cancer MR Spectroscopy: Clinical

Hall D Monday 13:30 - 15:30

1289. Improved Detection of Cholinein Breast MRS

L. N. Ryner®, V. Fraser?, S Latosinsky®, M. Wilson®, I. C.P. Smith!
"National Research Council Canada, Winnipeg, Manitoba, Canada; 2Abbott Clinic, Winnipeg, Manitoba, Canada; *Health Sciences
Centre, Winnipeg, Mabitoba, Canada; “WRHA Breast Health Centre, Winnipeg, Manitoba, Canada

Greatly improved detection of choline, a potentially important marker of malignancy in MR spectroscopy of breast abnormalities, was accomplished using a
modified PRESS sequence with a spectral/spatial 900 excitation pulse. Use of this sequence allowed the acquisition of short echo time spectra with the benefit of
increased signal dueto reduced T2 losses, with areduced level of overlapping lipid signal. Of the 25 patients who were scanned, the lipid signal was reduced by a
factor of 30 (versus TE=50ms) while choline was observed with double the signal-to-noise ratio (versus TE=288ms).

1290. Short Echo Time Prostate MRS

L.N. Ryner!, L. Leboldus®, A. Hussain?, |.C.P. Smith?, T. Bezabeh
*National Research Council Canada, Winnipeg, Manitoba, Canada; Health Sciences Centre, Winnipeg, Manitoba, Canada

The use of short echo timein MRSI of the prostate allows increased SNR from citrate, choline and creatine due to reduced T2 losses; improved observation of the
multiplet structure of citrate, which may be useful in assessing changesin certain disease states; aswell as new information obtained from short T2 metabolites not
observablein standard long TE acquisitions. Eight patients were scanned comparing the short and long TE acquisitions. Choline and the multiplet structure of
citrate were observed with increased SNR. Methods to reduce contamination from periprostatic lipid, alarger problem at short TE, are under devel opment.

1291. 'H MRS Findingsin Prostatitis
A. Shukla-Dave', J. A. Koutcher!, S Eberhardt*, M. Muruganandhant', K. Sircar?, P. Scardino®, V. Reuter?, H.

Hricak®, K. L. Zakian®
"Memorial Sloan-Kettering Cancer Center, New York, New Y ork, USA

In the peripheral zone (PZ) of the prostate, proton MRS has been shown to discriminate cancer from healthy tissue based on the (choline+creatine)/citrate ratio.
Prostatitis - an inflammatory condition of the prostate gland - may confound interpretation of MRSI. To test this hypothesis, we retrospectively analyzed MRSI
data from 24 patients with histologically proven chronic progtatitis. In 7/10 patients with progtatitisin the peripheral zone, MRS demonstrated elevated choline-
containing compounds mimicking cancer. Because of potential overlap in MRS findings between cancer and progtatitis, MRSI data must be interpreted in the
light of both MR results and clinical information.
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1292. Assessment of Malignancy in Brain Tumorshby 3T MR Spectr oscopy
Boyoung Choe', Sinsoo Jeun?, Byoungchul Son?, Yonggil Hong?, Moonchan Kin?, Bumsoo Kin?, Jaemun Lee?,
Sungtaek Chung®, Changbeom Ahn?, Changhyun Oh®, Sunil Kim®, Hyoungkoo Lee', Taesuk Suh’
!Catholic University of Korea, Seoul, Republic of Korea; 2Kangnam St. Mary's Hospital, Seoul, Republic of Korea; *Medinus Co., Y ongin,
Kyunggi-do, Republic of Korea; “Kwangwun University, Seoul, Republic of Korea; *Korea University, Seoul, Republic of Korea;
®Hanyang University, Seoul, Republic of Korea

To assessclinical proton MRS for evaluating brain tumor malignancy at 3T system.Using this system,localized water-suppressed single-voxe technique was
employed to evaluate spectra with peaks of NAA, Cho, Cr and lactate. NAA/Cr ratio of all tumor tissueswas significantly lower than that of the normal
tissues,but Cho/Cr ratio of all tumor tissue was significantly higher. Cho/Cr ratio of high-grade gliomas was significantly higher than that of low-grade
gliomas.Higher grade of brain tumors was correlated with higher Cho/Cr ratio,indicating a significant dependence of Cho levels on malignancy of gliomas.

1293. Proton M agnetic Resonance Spectr oscopy of Intraventricular Tumors

Tariq Shah', Rama Jayasundar?, Virender Paul Singh®, Chitra Sarkar*
All India Ingtitute of Medical Sciences, New Delhi, Delhi, India

Single voxed Proton Magnetic Resonance Spectroscopy (MRS) was carried out on twenty intraventricular tumors prior to surgery. The study has shown that
central neurocytomas and meningiomas can be differentiated from each other using NAA/Cr, NAA/Cho, Cho/Cr and Gly/Cho and also from other intraventricular
tumors (OIV) on the basis of Gly/Cho (p < 0.001). Cho/Cr was also significantly between meningiomas and OIV tumors.

1294. 1n Vivo M easur ements of Temper ature and Diffusion Coefficient in Brain Tumors
Rama Jayasundar®
*All India Institute of Medical Sciences, New Delhi, Delhi, India

In this preliminary study, diffusion coefficient (D) of water and temperature (T) were measured in vivo in brain tumors using proton MRS and compared. A
satistically significant (p < 0.04) positive correlation was observed between T and D. This confirms the known direct relationship between the two parameters -
however, for thefirst timein vivo.

1295. Spectral Profile of Cerebral Tumors- a Proton MRS Study

Tariq Shah', Rama Jayasundar?, Virender Paul Singh®, Chitra Sarkar*
All India Institute of Medical Sciences, New Delhi, India

The potential of proton Magnetic Resonance Spectroscopy (MRS) in diagnosing cerebral tumors (n=156) prior to surgery has been evaluated using single voxel
MRS. The study has shown that a combination of spectral parameters such as Cho/Cr and distribution of metabolites such aslactate, lipids, taurine and alanine
can be used to differentiate various types of tumors. For example, differentiation between low grade and high grade gliomas could be based on Cho/Cr and
distribution of lactate & lipids and between medulloblastomas and glioblastomas can be based on Cho/Cr and distribution of lipid, inositol and taurine.

1296. Post-Therapy Evaluation of Cerebral Tumors Using MRS and SPECT

Tariq Shah', Rama Jayasundar?, Virender Paul Singh®, Chandra Shekhar Bal®, Chitra Sarkar®
All India Ingtitute of Medical Sciences, New Delhi, Delhi, India

Evaluation of tumor recurrence is asimportant as its pre-operative diagnosisin patient management. In the present sudy, fifteen patients were studied pre-surgery
by Magnetic Resonance Spectroscopy (MRS) and by both MRS and Single Photon Emission Tomography (SPECT) post-therapy. MRS and SPECT showed
agreement in 73% of the patients. The follow up studies have shown that MRS can have as useful arolein evaluation of post-therapy changes as SPECT does.

1297. Metabolic Profiles of Grade Il Astrocytomas and Oligodendr ogliomas Suggest Differ ent
M echanisms of Ener gy Utilization

Tracy R McKnight?, Tonya D. Love!, Kathleen Lamborn®, Mitchel S. Berger®, Andrew Bollen®
YUCSF, San Francisco, California, USA

Invivo 3D-MRSI was performed on 10 patients with untreated low grade oligodendroglial or astrocytic tumors. No mixed tumors were investigated.
Immunohistochemical assays of cellular proliferation and density were performed on MRSl -directed tumor biopsies. Oligodendrogliomas were found to have
higher cell density, lower creatine levels, and exhibited lactate/lipid peaks more often than astrocytomas. The two tumor types could be classified with 84.2%
accuracy using the lactate/lipid index and creatine levels alone. The combined MRSI and histologuc findings suggest a difference in the energetic and oxidative
status of these tumors.
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1298. Predicting Clinical Grading of CNS Tumorsin Children with Proton MRS
Loukas G. Astrakas', David Zurakowski?, Maria K. Zarifi*, Tina Young Poussaint?, Douglas C. Anthony?, Liliana

Goumnerova®, Peter McL Black?, A. Aria Tzika!
"M assachusetts General Hospital, Boston, Massachuseits, USA; *The Children's Hospital Boston, Boston, Massachusetts, USA; *Agia
Sophia Children's Hospital, Athens, Attiki, Greece

We evaluated proton MRS| examson 76 children with CNS tumors of childhood. Normalized biologically important intracel lular molecules such as choline-
containing compounds (Cho), N-acetylaspartate (NAA), total creatine (tCr), lipids and/or lactate (L) were measured at the "highest Cho region” and were
normalized to the tCr of surrounding healthy tissue. Variables were examined by multivariate logistic regression. Normalized Cho (Cho/ntCr) and normalized L
(L/ntCr) were higher in high-grade (26) than low-grade (50) tumors (P<0.001). Multiple stepwise logistic regression analysis confirmed that Cho/ntCr and L/ntCr
were significant independent predictorsthat correlated positively with tumor grade.

1299. Proton M agnetic Resonance Spectr oscopic | maging of Radiation Effectsin Normal Human Brain

Michae C. Lee', Tracy R. McKnight!, Sarah J. Nelson®
YUniversity of California, San Francisco, California, USA

The effect of radiation on metabolite concentrations in the healthy brain and the impact on the identification of recurrent tumor were investigated. Proton magnetic
resonance spectroscopic imaging was performed on 11 patients before and at two-month intervals following radiotherapy. High doses (> 50 Gy) induced a decline
in choline, creatine, and NAA concentrationsin normal appearing white matter. Thiswas followed by a dose-dependent rapid recovery of choline, and incomplete
recovery of creatineand NAA. Thiseffect reduced the differencesin metabolite levels between tumor and healthy tissues, suggesting that dose distributions
should be considered when eval uating post-radiotherapy spectroscopy.

1300. Proton MR Spectroscopic Follow—Up of Irradiated Gliomas: Assessment of I ntra-Reader and I nter -
Reader Agreement

Matthias Philipp Lichy', Christian Plathow!, Peter Bachert?, Ivan Zuna?, Jirgen Debus®, Heinz-Peter Schlemmer?
*German Cancer Research Centre, Heidelberg, Germany; 2University Tiibingen, Tiibingen, Germany

Using stereotactic radiotherapy therapy for glial brain tumours, increased contrast enhancement during follow—up as radiation—induced tissue alterations can
occur. For correct diagnosis of such findings, combination of MRI and 1H spectroscopic imaging [SI] isused. In this study, a detailed analysis of intra— and inter—
reader variation of these methods has been performed to explore the clinical value. It could be demonstrated, that application of Sl improved sensitivity and
specificity significantly for intra— and inter—reader agreement. Comparison of spectra from lesonswith individual signal intensity ratiosin apparently healthy

brain tissue enhanced correct interpretation of spectroscopic data.

1301. M agnetic Resonance Spectr oscopy Assessment of Glioma Response to Chemother apy
Casilda Balmaceda!, Xiangling Mao®, Dana Critchell*, Susan C. Pannullo!, K Cheung®, Robert L. Del.aPaz,

Dikoma C. Shungu®
*Columbia University, New York, New Y ork, USA

This study reports the magnetic resonance spectroscopy (MRS) assessment of glioma response to chemotherapy in fourteen patients with recurrent brain tumor.
The result suggest that compared to MRI and clinical outcomes, MRS may play a helpful tool in evaluating tumor response, particularly in nonenhancing tumors
where standard response criteria may not apply.

1302. Detection of M elanoma L ymph Node M etastases by * H M RS of Fine-Needle Aspirates using a
Statistical Classification Strateqy
Roger Bourne!, John Thompson?, Richard Scolyer?, Jonathan Stretch?, Lawrence Li?, Theresa Dzendrowskyj®, Brion

Dolenko®, Ray Somorjai®, Carolyn Mountford®, Cynthia Lean®
Y nstitute for Magnetic Resonance Research, Sydney, New South Wales, Australia; 2Sydney Melanoma Unit, Sydney, New South Wales,
Australia; ®Institute National Research Council, Winnipeg, Manitoba, Canada

Staging of melanoma requires assessment of lymph nodes for the presence of metastases. Sentinel lymph node biopsy is accurate but invasive with a5 — 10%
complication rate and requires |abour-intensive, expensive histology. Fine needle aspiration biopsies from lymph nodes (n=112) from melanoma patients were
analysed using "HMRS. Diagnostic correlation of spectraand pathology using a Statistical Classification Strategy distinguished benign and malignant nodeswith
an accuracy of 94.7%. An accuracy of 91.2% was obtained for an independent validation set. Proton MRS provides a rapid, accurate technique to assesslymph
nodes in patients with melanoma.
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1303. In Vivo M easurement of Capecitabine M etabolism in Human Liver by 19-Fluorine M agnetic

Resonance Spectr oscopy
Hanneke van Laarhoven, Dennis Klomp*, Yvonne Kammt, Corndlis Punt®, Arend Heerschap®
YUMC Nijmegen, Nijmegen, Netherlands

In advanced colorectal cancer oral capecitabineis used as an alternative to intravenous 5-fluorouracil (5FU). The last step of capecitabine metabolisminto 5FU is
the conversion of 5’ deoxy-5-fluorouridine (5’ DFUR) by thymidine phosphorylase (TP). Therate of 5 DFUR conversion has been related to thelevel of TPin
tumors, which was correlated with tumor response. 5FU catabolites have been associated with 5FU systemic toxicity. Here we demonstrate for the first time that
potentially clinically relevant metabolism of capecitabine can be monitored in vivo by 19-fluorine magnetic resonance spectroscopy (19F MRS) intheliver of
patients with metastatic colorectal cancer.

Mouse MR Phenotyping

Hall D Tuesday 13:30 - 15:30

1304. In Vivo High-Field M ultiple-M ouse M RI
Nicholas A. Bock®, Philip J. Beatty?, X Josette Chen®, Lori M. Davidson®, Jun Dazai*, Nir Lifshitz", Brian J.

Nieman®, John G. Sed*, R Mark Henkelman*
"Hospital for Sick Children, Toronto, Ontario, Canada; *Stanford University, Palo Alto, California, USA

We present a method to increase the throughput of anin vivo MRI study of many mice by imaging them concurrently at 7 Tedain shielded transmit/receive (T/R)
radiofrequency (RF) coilswith paralle receivers and transmittersin a common magnet and set of gradient coils. We present high-resolution three-dimensional
(3D) brain images that were smultaneoudly acquired in four live mice with the same imaging time asfor one mouse.

1305. Correlation between NAA and Neuronal Areain Transgenic M ouse M odels of Huntington’s Disease

Bruce G. Jenkins', Alpasian Dedeoglu?, Robert J. Ferrante?, M. Flint Beal®
!Athinoula A. Martinos Center for Biomedical Imaging, Charlestown, Massachusetts, USA; 2VA Medical Center, Boston University,
Bedford, Massachuseits, USA; *Weill Medical College of Cornell University, New York, New Y ork, USA

Loss of N-acetyl aspartateisa MRS marker for neuronal dysfunction in avariety of neurodegenerative conditions such as Alzheimer’ s disease and Huntington's
disease (HD). Lossof NAA can correlate with both neuronal death aswell aswith neuronal dysfunction. We show here that in two different mouse models of
HD that in the absence of neuronal death, NAA decreases show a tight temporal correlation with decreasesin neuronal area.

1306. Localised In-Vivo **P MRSin a M ouse M odel of Huntington’s Disease
Rupert A. Page', Ernest B. Cady?, Andrew Nicholas Priest?, Alan Bainbridge?, Danid A. West®, John Stephen

Thornton®, Ben Woodman®, Gillian P. Bates®, Roger John Ordidge®, Charles Davie
'Royal Free Hospital, London, UK; 2UCL Hospitals NHS Trust, London, UK; *University College London, London, UK; “Guy’s Hospital,
London, UK

Huntington's disease (HD) is a neurodegenerative disorder, in which altered energy metabolism is thought to contribute to inexorable neurological decline. Bio-
energetic defects, smilar to those seen in HD, have been demonstrated in vitro in the R6/2 mouse model of the condition. However, to our knowledgein vivo 31P
MRS has not previoudy been used in a murine model of HD. The preliminary results of anin vivo 31P MRS study of the R6/2 mouse are reported. Altered
phosphate metabolism, with reduced inorganic phosphate is apparent from an early time point, with relative preservation of phosphocreatine and ATP.

1307. 'H Spectroscopic Imaging of the In Vivo M ouse Brain with 2ul Voxels

Hoby P. Hetherington®, Tsukasa Nagaoka', Richard P. Kennan®
*Albert Eingtein College of Medicine, Bronx, New Y ork, USA

Although high resolution in vivo imaging of the mouse brain has been demonstrated by many investigators, most in vivo spectroscopy studies reported to datein
thein vivo mouse brain have used relatively large volumes (27-100 ul) and single voxel methods. . Therefore, the goal of this study wasto develop and evaluate a
spectroscopic imaging sequence to measure NAA and other metabolitesin the in vivo mouse brain at resolutions of 2ul.

1308. Validation and Application of a M agnetic Resonance Spectr oscopy M ethod for Estimating Body
Composition in Conscious Mice
Michael D. Cockman', Darren P. Trokhan!, Dawn M. Eckstein®, Karen M. Hodge', Melissa B. Jones', Ofer Reizes',

Russell J. Sheldon®
Procter and Gamble Pharmaceutical's, Mason, Ohio, USA

To support studies of potential therapiesfor weight management, the ability to quantify body composition over timeisvery desrable. Proton MRS allowsthe
non-invasive quantification of the water and lipid within an animal body. We have been actively exploring the application of proton MRS to studies of mouse
models of obesity. Since proton MRS isvery rapid, a spectrum can be obtained from a conscious mouse, and animal throughput can be very high (>10 mice per
hour).
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1309. Exendin(1-30) Decr eases Abdominal Fat in a Mouse M odel of Type 2 Diabetes

Patrick McConville!, Richard Spencer!
INIH/National Institute on Aging, Baltimore, Maryland, USA

Chronic treatment of db/db mice with a truncated form of Exendin-4 (Ex-4), Ex(1-30), significantly reduced the amount of visceral abdominal fat, relative to
saline treated controls as quantified by MRI. Improved hemoglobin A, (HbA (), and glucose and insulin levels of the treated animal's also resulted, but suggested
reduced potency of Ex(1-30) compared with Ex-4.

1310. An MRS Study of M urine M acr ophages. Unexpected Presence of the Inhibitory Neur otransmitter

GABA
Danie Stuckey', Daniel Anthony?, John Lowe", Peter Styles', Andrew Blamire', Niki Sibson®
*University of Oxford, Oxford, UK; *University of Southampton, Southampton, UK

Macrophages are key components of the inflammatory response, but their actions can exacerbate neuropathology. MRS was used to identify metabolite levelsin
quiescent and activated cultured macrophages. Over 25 metabolites were identified, including GABA, an inhibitory neurotransmitter, not previoudy reported to
be present in macrophages, and glutathione, a metabolite not evident in normal brain spectra. On activation, lactate, glutamine, glutamate and taurine levels were
significantly elevated, while GABA and alanine were reduced. Our findings suggest that either a specific combination of metabolite changes, or glutathione alone,
may be viable clinical indices of macrophage recruitment to the CNS.

1311. Liver Flux Profiling of Various Inbred Strainsof Mice

Shawn C. Burgess', Natasha Hausler!, Charles Sorey!, Angela Richman', A Dean Sherry', Craig T. Malloy*
"University of Texas Southwestern Medical Center, Dallas, Texas, USA

Many human disorders of fat and glucose metabolism have been modeled using genetically engineered mice. However, it is difficult to evaluate the consequences
of theseinterventions for metabolic fluxesin the mousein vivo. Mouse strains also have variable susceptibility to obesity and hyperglycemia, and for thisreason
others have suggested that results from genetic manipulations may reflect the background strain rather than the intervention itself. Here we present asimple
method for determining the liver flux profile (L FP) which was used to evaluate gluconeogenic pathwaysin three standard strains used in genetic engineering
experiments (FVB, 129 and C57BI/6).

1312. pH Imaging of M ouse Kidneys

Natarajan Raghunand®, Robert J. Gillies*
1Univers'ty of Arizona HSC, Tucson, Arizona, USA

Deviations of systemic and renal pH from normal are typical of diseases such asrenal tubular acidosis. We have employed the pH-sensitive contrast agent
GdDOTA-4AmP to image renal pH in mice, with a view to developing a tool for the non-invasive assessment of renal disease extent, progression, and response to
therapy. Previous resultsindicate that the greatest uncertainty in calculated pH isin the calyx and ureters, due to the very high accumulated concentration of
contrast agent in thisregion of the kidneys. We present the results of our efforts to account for these errors.

1313. Magnetic Resonance L ung Defor mation M ap of Normal Mice and Transgenic Mice M odel of Sickle

Cell Disease

Shigeru Kiryu', Masaya Takahashi®, Tessa A. Sundarant, James C. Gee’, Yasutane Mori®, Hidemasa Uematsu?,
Toshio Asakura®, Hiroto Hatabu®

'Beth | srael Deaconess Medical Center, Boston, Massachusetts, USA; 2University of Pennsylvania, Philadelphia, Pennsylvania, USA; *The
Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, USA

Our purpose was to investigate the feasibility of assessing lung motion from the registration of successveimagesin serial MR acquisitions during normal
respiration in an animal model. We scanned the coronal images of the lung in inspiratory and expiratory phases of the respiration cyclein normal mice (n=6). The
same series of imaging was performed in transgenic sickle cell disease mice (Tg mice: n=3) before and after hypoxic exposure (5% 0O2). MR assessment of
pulmonary motion was enabled to assess pulmonary parenchymal biomechanicsin all animals. Further, the amplitude of each displacement tensor was diminished
especialy at lung base

1314. T,-weighted 'H-MRI of Lung Tumorsin Mice Using Partial Liquid Ventilation with Water-in-

Per fluor ocar bon Emulsions
Ming Qiang Huang®, Per H. Basse?, Qin Yang?, T. Kevin Hitchens', Qin Ye', Chien Ho'
!Carnegie Méllon University, Pittsburgh, Pennsylvania, USA; University of Pittsburgh Cancer Ingtitute,, Pittsburgh, Pennsyllvania, USA

We have developed an *H-MRI technique of lungs using partial liquid ventilation (PLV) with water-in-perfluorocarbon (PFC) emulsions, which has achieved high
sensitivity and spatial resolution. T,-weighted *H-MRI of mouse lungs has been performed to detect lung tumorsin mice using both conventional and new
method. We have demonstrated that T,-weighted *H-MRI using PLV with PFC improvesthe sensitivity and is able to detect lung tumors as small as 1-2 mmin
mice. The specificity of MRI in tumor detection has been verified by histology.
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Body MR: Ex Vivo and Animal M odels

Hall D Saturday 14:00 - 16:00

1315. Macrophage labeling by SPIO as Early Marker of Allograft Chronic Rejection in a Rat M odel of
Kidney Transplantation
Nicolau Beckmann®, Catherine Cannet', Made eine Fringdli-Tanner®, Diana Baumann®, Charles Pally*, Marc

Bigaud", Christian Bruns®
"Novartis Ingtitute for Biomedical Research, Basdl, Switzerland

MRI was applied to the life-supporting Fisher-L ewis kidney transplantation (tx) model. Renography and perfusion analyses were carried out with Gd-DOTA and
small particles of iron oxide (SPIO), respectively. Starting 12 weeks post-tx, grafts exhibited signal attenuation in the cortex. Significant negative correlation was
found between the MRI cortical signal intensity and the histologically determined iron content in macrophages located in the cortex. Renography revealed a
reduced kidney functionality at week 33, while no changesin perfusion occurred. These results suggest the feasibility of detecting signs of graft rejection
sgnificantly earlier than changesin function occur, by labeling macrophages with SPIO.

1316. Evaluation of Normal, Inflammatory, and Tumor-Invaded L ymph Nodes by Inter stitial MR
Lymphogr aphy in Rabbits
Christoph Ulrich Herborn!, Florian Matthias Vogt*, Thomas Colon Lauenstein®, Mathias Goyen®, Olaf Dirsch,

Claire Corot?, Jorg Felix Debatin', Sefan Giinther Ruehm'
*University Hospital Essen, Essen, Germany; *Guerbet, Paris, France

To assess different contrast agents (Gd-DOTA, P760, P792) for differentiation of normal, reactive, and tumor-bearing (VX2) lymph nodes of rabbits with
interstitial MR lymphography. Six NZW rabbits per agent underwent MR examination prior and following induction of inflammatory lymph nodes or
implantation of VVX2-tumor to the flank. Each agent was injected subcutaneoudly into both dorsal foot pads followed by repeated 3D MR imaging. No significant
changes were seen between normal and reactive nodes. Reduced contrast uptake and signal void in tumor-invaded lymph nodes following injection of P960 and
P792 permitted detection thereof, while results of Gd-DOTA were lessreliable.

1317. Ex Vivo High Resolution M agic Angle Spinning MR Spectroscopy Suggests a Lipid-M ediated
Apoptosisin Burn Injury
Loukas G. Astrakas’, Shingo Yasuhara!, Yong Ming Yu', Laurence G. Rahme', Jeevendra A. Martyn', Ronald G.
Tompkins', A Aria Tzika
"Massachusetts General & Shriners Burns Hospitals, Boston, Massachusetts, USA

NMR visible lipids have been associated with apoptosis. We report that Ex vivo Magic Angle Spinning (MAS) MR Spectroscopy has detected, with high
resolution, differencesin lipid profiles of muscles from control and burned rabbits. Thelipid profile of the latter was linked to apoptosis as detected by the U-
tunnel method. We suggest that a NMR visible lipid-mediated apoptosisin burns resultsin muscle wasting. This has led usto the concept that suppression of
certain lipids, such as sphingolipids may represent a candidate strategy for a partial relief of muscle wasting (or cachexia) resulting from burns.

1318. High-Throughput Analysis of Total Body Fat Content for Phar maceutical Resear ch

Markus von Kienlint, Basil Kuennecke!
'F. Hoffmann-La Roche Pharmaceuticals, Basel, Switzerland

Obesity isamajor risk factor contributing to hypertension, impaired glucose tolerance or diabetes. A modality to determine the body composition in obese animal

modelsisrequired to evaluate potential drugs. Anesthesiais not acceptable, asit may influence the feeding behavior. We have implemented MR-relaxometry asa
very fast measurement of lean and fat massin awake rodents, with a body weight of up to 1 kg. The coefficient of variance of repeated measuresis better than 3%,
equivalent to afat mass precision of 150 mg in mice. Throughput is greater than 200 animals per day.

1319. Time Resolved Flow M easurement in the | solated Rat Heart - Char acterization of the L eft Coronary

Artery Stenosis
Sascha Kohler!, Karl-Heinz Hiller!, Peter M. Jakob', Wolfgang R. Bauer?, Axel Haase!
*Physikalisches Ingtitut, Wuerzburg, Germany; M edizinische Universitatsklinik, Wuerzburg, Germany

For quantification of blood flow velocities, phase contrast techniques have been validated in several studies[1]. Most applications focus on large vessdls. Thisis
dueto the fact that systematic errors strongly increase with decreasing number of image pixelsthat cover the vessal lumen [2]. The purpose of the present study is
to demonstrate that the flow behavior in small vessel's such as the coronary arteries can be quantified in the isolated rat heart with high-resolution 2D phase
contrast MRI experiments. In addition the flow behavior in hearts with acute stenosis was investigated and the degree of stenosis was quantified.
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1320. In Vivo Quantification of Absolute Perfusion in the Murine Myocardiumat 7 T.

JUG Sreif!, M Nahrendorf?, KH Hiller®, C Waller?, F Wiesmann?, E Rommel*, WR Bauer?, A Haase*
Physikalisches Institut, Wiirzburg, Germany; 2Medizinische Universitatsklinik, Wiirzourg, Germany

Absolute perfusion in the myocardium of NMRI mice was assessed in vivo with spin labelling MRI. The group average myocardial perfusion under anesthesia
with isoflurane was 701 +/- 53 ml/(100g min) (N=11). For anesthesia with propofol, myocardial perfusion decreased to 383 +/- 40 ml/(100g min) (N=7, p<0.05
vs. isoflurane). A third group of seven mice with myocardial infarction was examined under isoflurane four weeks post M1 and showed a significantly reduced
perfusion of 476 +/- 81 ml/(100g min) in the remote myocardium (p<0.05 vs. sham). The presented method is a promising tool for the characterization of murine
mycardial microcirculation.

1321. Pharmacokinetic Analysis of MRI Data Obtained with a Hepatocyte Bioreactor Perfused with Gd-
DTPA and Gd-BOPTA
Corinne Planchamp®, Marianne Gex-Fabry*, Marko K. lvancevict, Christophe Dornier®, Luc Balant!, Catherine

Pastor®, Francois Terrier®, Jean-Paul Vallée'
'Geneva University Hospitals, Geneva, Switzerland

To better characterize the hepatic pharmacokinetics of MRI contrast agents, a newly developed hollow fiber bioreactor (HFB) was perfused with two contrast
agents. Gd-DTPA, an extracellular contrast agent, and Gd BOPTA, an intracellular contrast agent. The signal intensity (Sl) - time curves were submitted to
pharmacokinetic analysis and were successfully fitted by a two-compartment model. The relation between the Gd-BOPTA Sl in hepatocytes and the concentration
of Gd-BOPTA perfused suggests that the uptake occurs through a membrane receptor. Such information isimportant to completely understand the cellular uptake
of Gd-BOPTA in normal and injured hepatocytes.

1322. The Assessment of Tumoral Necrosisin Rat Tumor Model using Dynamic T4/T»* Gradient Dual
Echo Sequence with Gd-DTPA and Gadomer-17 asa MR Contrast Agent

Yong-min Huh', Jin-suck Suh', Dae Hong Kim'*, Eun Joo Kin', Sang Hoon Lee?, Woo Ick Yang®
Y onsei University College of Medicine, Seoul, Republic of Korea; 2Asan Medical Center, Seoul, Republic of Korea

The purpose of this study isto test the feasibility of rBF and rBV in the assessment of R004 sarcomas of the rat and to compare the results obtained by using Gd-
DTPA and Gadomer-17 asa MR contrast agent, on the basis of the histological findings of tumor necrosis. Compared to solid non-necrotic area, the decrease of
rBF and rBV in necrotic area showed 59.2%, 69.2% in the Gd-D T PA group and 78.8%, 86.7% in Gadomer-17 group, respectively. The rBF and rBV extracted
from corrected f"R2*-curves may be useful asin vivo marker for monitoring the tumoral necrosis.

1323. Metabolic Analysisusing J-Resolved HSOC with Ex Vivo HRMAS

Loukas G. Astrakas', Igor Goljer?, Yong Ming Yu, Laurence G. Rahme', Ronald G. Tompkins', A Aria Tzika!
"Massachusetts General & Shriners Burns Hospitals, Boston, MA, USA; ?Varian NMR Systems, Columbia, Maryland, USA

NMR detection of multiple labeled compoundsin biological samplesis often used to follow metabolic pathways. JHSQC is a modified verson of an HSQC
sequence which allowed us to measure singly and doubly Iabeled compounds in the same spectrum and has been applied successfully to study metabolism in tissue
extracts. Here we demonstrated, for thefirst time, that J-HSQC can be applied using ex vivo HRMAS spectroscopy in intact tissue samples with promising results
for metabolic flux analysis.

1324. Monitoring the Inflammatory Processin the Colon of Carrageenan-fed Rats by *H MRS

Tedros Bezabeh', Natasa Sabljic?, Rakesh Patel®, Ranjana Bird?
*National Research Council of Canada, Winnipeg, Manitoba, Canada; 2University of Manitoba, Winnipeg, Manitoba, Canada

In theinvestigation of the increased risk of colon cancer associated with inflammatory bowel disease, rodent model's are becoming increasingly utilized. Among
various agents which induce inflammation in the colon of animals, isthe degraded form of Carrageenan. Proton magnetic resonance spectroscopy was used herein
to assess the inflammatory processin the colon of rats fed with a diet containing Carrageenan. Our results show the presence of significantly elevated (p < 0.05)
levels of choline and taurine, and a significant reduction (p < 0.05) in the methylene to methyl spectral resonance intensity ratio in the Carrageenan-fed rats.

1325. Visualization of the For maldehyde Fixation Processin Liver Preparations by means of M RI

Burkhard Ludescher?, Joerg Subke', Beate Wietek', Hansjoerg Graf*, Claus D. Claussen’, Fritz Schick*
*University of Tuebingen, Tuebingen, Baden-Wuerttemberg, Germany

In this study we investigated the fixation processin formal dehyde-embedded pig livers and the influence of different temperatures on the penetration speed by
means of Magnetic Resonance Imaging (MRI). The penetration of the fixative could be best visualized by T1- and proton-density-weighted T SE-Sequences. In the
first few days the penetration speed is maximal and declines until around the 14th day. From then on no visible changes took place any more. There was no
influence of the temperature on the penetration speed but there was an influence on the extend of gas production in the unfixed inner parts of the organs.
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1326. Alternative Ti-weighted | n-phase/Out-of-phase | maging For Body MRI at 3T

A T.VU', V. M. Mai', P. V. Prasad’, R R. Edelman®
Evanston Northwestern Healthcare, Feinberg School of Medicine, Northwestern University, Evanston, lllinois, USA

An alternative T1-weighted fat/water in-phase/out-of-phase gradient echo imaging pulse sequence is proposed for routine body MRI at 3T. The pulse sequence
provides T 1-weighting using single shot inversion recovery prepared technique and haslower overall SAR requirement. It isalso less sensitive to respiratory
motion and can be used as a breath-held insensitive technique.

1327. Quantitative M easurements of T, and T, for the Abdomen in a 3 Tesla Whole-Body | mager
Chloe Chhor?, Eric Han?, Jeffrey Sainsby®, Graham Wright®, Jean Brittain®, Robert Herfkens'
Stanford University Medical School, Stanford, California, USA; 2GE Medical Systems ASL West, Menlo Park, California, USA;
#sunnybrook and Women's College Health Sciences Centre, Toronto, Ontario, Canada

A 2-D gradient echo spiral sequence was used to generate T1 and T2 image setsin the abdomen of healthy volunteersat 3T using L ook-L ocker and T2-prep
techniques respectively. Relaxation timeswere calculated by fitting signal magnitude to a monoexponential decay using a least squaresfit. Rangeof T1 and T2
values at 3T were compared to 1.5T valuesfound in the literature. Asexpected, T1 valuesat 3T increased with respect to T1 valuesat 1.5T. T2 valuesremained
largely unchanged. The results can be used to optimize abdominal imaging at 3T by allowing for better tissue structure differentiation.

1328. Fast Breath-Hold Imaging of the Liver with SMASH and Interleaved Water /Fat Acquisition

Wingchi Edmund Kwok, Zhigang You?, Jianhui Zhong®
"University of Rochester, Rochester, New Y ork, USA

We recently developed a new fast MR imaging technique that combines interleaved water/fat (IWF) technique with VD-AUTO-SMASH paralle imaging
technique. The former saves half of the imaging time over conventional fat-suppressed and non-fat-suppressed imaging, and the latter reduces scan time by another
half or more. In thisstudy, we test the feasibility of applying this technique to breath-hold imaging of the liver. Results of normal subject studiesusing a4-
element torso array coil show that this technique can reduce imaging time by a factor of 4. Thistechnique may be particularly useful for imaging patients who
cannot tolerate long breath-hold.

1329. Abdominal and Cardiac Imaging using a M ulti-Element Phased Array Coil at 1.5T

James W. Monroe!, Neil R. Williams', Dennis Zuck’, David Keach!, Keith Levesque*
'W.L. Gore & Assodiates, Inc., Newark, Delaware, USA

A phased array coil consisting of 5 coil éements, two symmetrical paddles and minimum mutual inductance between adjacent neighbors is devel oped. Phantom
and clinical comparisons were conducted and SNR computed. Phantom data demonstrate that the multi-element phased array coil had an 83% increasein SNR
over the body coil and 23% increase over a cardiac coil. |n the abdominal section there was a 45% increasein SNR over the body coil and equal to a
commercially available torso array. Acquisition of both the cardiac region and abdominal region may be advantageousin terms of reducing scan times and

repositioning.

1330. Abdominal MRI: Evaluation of Binomial Water Excitation for Fat Suppression

Evis Salal, Martin J. Graves!, Victoria Louise Jardine', Ilse Joubert!, David John Lomast
! Addenbrookes Hospital and University of Cambridge, Cambridge, UK

Prospective study to compare two fat suppression techniques for breath-held T2w abdominal imaging in volunteers. Binomial selective water excitation was
compared with standard spectral fat suppression. Two observers evaluated axial image sets for efficacy and homogeneity of fat suppression, homogeneity of water
excitation and overall diagnostic quality. Binomial water excitation provided significantly better efficacy (p=0.02) and homogeneity (p<0.005) of fat suppression
closeto isocentre, but failure of water excitation in some of the peripheral cranial and caudal images resulted in artefacts and loss of diagnostic quality in all 12
volunteers.

1331. True FISP MR Imaging of the Uterus. Comparison with Routine Fast Spin Echo T,-Weighted

Images
Izumi Imeoka®, Akihiko Wada®, Michimasa Matsuo®, Kazuro Sugimura®
“Tenri Hospital, Tenri, Nara, Japan; K obe Graduate School of Medicine, Kobe, Hyogo, Japan

The purpose of this study was to compare true FI SP (fast imaging with steady-state precession) sequences with routine T2-weighted FSE (fast pin echo) sequence
of the uterus for image quality, uterine anatomy, benign lesion detection, and signal intensity measurements. We also assessed whether or not fat-suppression
technique improved the quality of true FISP images
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1332. Moving Table Imaging at 1.5 and 3.0 Teda

Charles L. Dumoulin®, Robert D. Darrow!, Yudong Zhu!, Amy N. Critchley*
'General Electric Global Research Center, Niskayuna, New Y ork, USA

A new method for MR imaging of the entire body was devel oped and demonstrated on 1.5 and 3.0 Teda scanners. The method employs continuous table motion
during data acquisition while sweeping the frequency of the receiver at a rate matching the table’ s speed. Sub-images are collected and combined after
reconstruction to obtain afull FOV image. A new user interface to control the scanner during moving table imaging has also been constructed. The interface
permits the operator to graphically specify scan limits and to view the acquired data as the scan progresses.

1333. Whoale Body-MRI Imaging with a Continuously M oving Table Platform in Detection of M etastatic
Disease in Cancer Patients First Results of a Feasibility Study
Nadir Alexander Ghanem'', Hans Peter Fautz', Matthias Weigel*, Oliver Speck?, Jirgen Hennig®, Thorsten Bley*,

Mathias Langer*
*University Hospital Freiburg, Freiburg, Germany

The purpose of this study was to evaluate a new protocol for axial Whole Body-MRI imaging performed with a continuously moving table platform in comparison
to Whole Body-MRI using a multi-station coronal Turbo-STIR as a staging and screening method in cancer patients.The first results of our study demonstrated
that Whole Body-MRI as afast and accurate examination in cancer patientsin nearly 10 minutesisfeasible and comparable to Whole Body-MRI using a turbo-
STIR-sequence combined with arolling table platform. Whole Body-MRI imaging may compete with the established imaging technique like skeletal scintigraphy
and FDG-PET in cancer patients.

1334. Adrenal Adenomas. Correlation between Histologic Lipid Content and Chemical Shift Ratioat MR
I maging with I n/Opposed-Phase Sequences

Haoran Sun®, Renju Bai®, Enhui Wu*
Tianjin Medical University, Tianjin, People's Republic of China

The accuracy and diagnostic value of chemical shift MR imaging for differentiating adrenal masses has been well documented. However, overlap has been found
between benign and malignant adrenal masses. Although lipid in adenomas has been accepted as the biochemical basisfor signal intensity (Sl) decrease, the
quantitative relationship has not been explored between them. The purpose of our study was to correlate the amount of lipid in resected adrenal masseswith their
presurgical Sl ratios on opposed-phase (OP) images to in-phase (IP) images images, o asto establish the optimal threshold for determining SI decrease on OP
images

1335. The Potential Role of Dual-Echo In and Out of Phase MRI in the Diagnosis of Adrenal Adenomas
that are Hyperdense on CT

Sangest -. Ghai®, Kartik Sudhir Jhaveri?, Masoom A. Haider?
*University Health Network and Mount Sinai Hospital, Toronto, Ontario, Canada; 2University Health Network -Mount Sinai Hospital,
University of Toronto, Toronto, Ontario, Canada

Recently washout CT has been reported to have high accuracy in the diagnosis of hyperdense adrenal nodules and the role of MRI has been questioned. However
inthese MRI was not performed with dual echo sequences .With dual echo in and out of phase MR, images being obtained in the same acquisition resultsin no
dice misregistration or signal variation due to varying receiver gain. The purpose of this study was to determine if the sensitivity of MRI, in diagnosing
hyperdense adrenal adenoma, isimproved with the use of Dual-Echo In and Out-phase MRI.

Body MR Angiography Techniques

Hall D Monday 13:30 - 15:30

1336. M R-Based Assessment Of Atherosclerosis: Combined Total-Body Vessel Lumen and Vessel Wall
Imaging - Initial Experience
Florian Matthias Vogt*, Gerald Antoch', Mathias Goyen', Christoph Ulrich Herborn?, Jérg Felix Debatin', Stefan

G. Ruhm'
*University Hospital, Essen, Germany

3D whole-body MR angiography allows non-invasive display of the entire arterial vasculature. The technique has been shown to accurately detect and quantify
vess stenosesin atherosclerotic disease. However, atherosclerotic disease may progress without compromising the lumen. Therefore atechnique, which permits
both depiction of vascular occlusive disease and detection of plague and quantification of plaque burden appears desirable. Aim of this study wasto assessa
protocol combining 3D whole body MR angiography with axial T1-w GRE imaging to detect and quantify atherosclerotic plaque burden. MR findings showed
excellent correlation with CT data for the detection of atherocderotic plaques.
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1337. Comparison of the Iron-Oxide-Based Blood-Pool Contrast M edium VSOP-C184 with Gd-DTPA in
First-Pass M RA of the Aorta and Renal Arteriesin Pigs.
Jorg Schnorr?, Susanne Wagner?, Claudia Abramjuk’, Ines Wojner?, Bernd Hamnt', Herbert Pilgrimn?, Matthias
Taupitz!
"Charité, Berlin, Germany; 2Ferropharm GmbH, Teltow, Brandenburg, Germany

VSOP-C184 isbolus-injectable and is an efficient bloodpool contrast medium for equilibrium MRA at a dose of 45 umol Fe/kg. We investigated whether VSOP-
C184 isaso suitablefor first-pass MRA. The abdominal vasculature of minipigswas examined at 1.5 T using a 3D-FLASH MRA sequence after intravenous
administration of VSOP-C184 at doses of 15, 25, and 35 pmol Fe/lkg aswell as of Gd-DTPA (100 and 200 pmol Gd/kg) (n=3 examinations per dose). VSOP-
C184 issuitablefor first-passMRA at doses of 25 and 35 umol Fe'kg and the results are similar to those obtained with Gd-DTPA.

1338. Preliminary Evaluation of Code 7228 as an Iron Oxide Based Blood Pool Contrast Agent for CE-
MRA

Pottumarthi Vara Prasad®, Linda Pierchala®, Qun Chen', Anthony Vu*, Wei Li?, Jerome Lewis?, Robert R. Edelman’
*Evanston Northwestern Healthcare, Evanston, Illinais, USA; *Advanced Magnetics Inc., Cambridge, Massachusetts, USA

Code 7228 isan ultrasmall particle iron oxide (USPIO) based MRI contrast agent that is currently in Phase |1 clinical trials. Its selective blood pool
compartmentation, long blood half life (~14 hoursin humans), high T1 relaxivity (38 mMoal s-1 @ 20 MHz), high concentration (i.e. small volume for
administration), and ability to bolus administer allow for MR angiography (MRA) with high spatial and contrast resolution. We present our pre-clinical data and
preliminary resultsin human subjects using this agent to perform contrast enhanced MRA.

1339. Gadobenate Dimeglumine (M ultihance®) in Contr ast-Enhanced M agnetic Resonance Angiogr aphy

Roberto La Ferla®, Massimo Dapra®, Gianpaolo Pirovana?, Miles Kirchin®
Bracco Imaging SpA, Milan, Italy; 2Bracco Diagnostics Inc., Princeton, New Jersey, USA

Gadobenate dimeglumine (Gd-BOPTA) hasahigh T1 relaxivity in human plasma (9.7 mM 1s1) dueto a capacity for weak and transient interaction with serum
abumin. Thishigh relaxivity may prove beneficial for contrast-enhanced MRA. To determine the optimum dose of Gd-BOPTA for MRA, three Phase |1 clinical
trialsin three different vascular territories (carotid, renal/abdominal, pelvic) were conducted in parallel. Each study evaluated four doses of Gd-BOPTA (0.025,
0.05, 0.1 and 0.2 mmol/kg) in terms of overall diagnostic quality compared with unenhanced MRA. Overall, adose of 0.1 mmol/kg was indicated to be the dose
of choice.

1340. Detecting Aortic Stent Graft Endoleak with Blood Pool Agent M RA

Craig K. Kent', Hale Ersoy Ere*, Martin R. Prince*
Cornell University, New York, New York, USA

Iron oxide blood pool MRA identifies more aortic stent graft endoleaks compared to CTA. Imaging at 24 hours following blood pool agent administration showed
50% more endol eaks compared to the arterial phase imaging. Endoleak rate can be cal culated based on the endoleak volume at 15-min delayed imaging.

1341. Delayed Contrast Arrival in Stented Aneurysmsin CE-MRA

Liangder Jou', David Saloner*
YUniversity of California at San Francisco, San Francisco, California, USA

The potential for using CE-MRA to evaluate the use of sentsin treating aneurysmsisinvestigated. In CE-MRA, the delayed arrival of contrast agent in an
aneurysm makesit difficult to differentiate an unthrombosed aneurysm from a thrombosed aneurysm. An aneurysm phantom after deployment of an open stent
was imaged with CE-MRA. The aneurysm appearance was shown to correlate well with the flow pattern predicted by our flow smulations. The delayed arrival of
injected contrast agent at the aneurysm resultsin signal reduction.

1342. Renal MRA: Multiparametric Evaluation of Clinical and Scanning Par ameter sto | maging Results
Using Automated Bolus Detection

Gilberto Szarf*, Aylin Tekes', Shiquan Ren', Shenghan Lai, Donna Green', Tracy Borman', David Alan Bluemke'
*Johns Hopkins University, Baltimore, Maryland, USA

Renal MRA isawell established technique for evaluation of renal artery stenosis. It is noninvasive, does not require iodinated contrast, and isreliable. Prior
studies have eval uated optimization of contrast injection parameters, primarily optimization of the acquisition delay time (time from injection to the start of image
acquisition), and different pulse sequences/parameters. In the setting of automated bolus detection, however, there remains considerable variation in renal MRA
examination quality. The purpose of this study isto access the relationship between clinical and imaging parameters on overall CNR/SNR.
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1343. On Improving Temporal and Spatial Resolution in 3D Contrast-enhanced Body M RA with Parallel
Imaging
Qun Chen?, Carla V. Quijano!, Vu M. Mai*, Saravanan Kokila Krishnamoorthy?, Wei Li*, Pippa Sorey*, Robert R.
Edelmant

*Evanston Northwestern Healthcare, Evanston, Illinois, USA; *Northwestern University Feinberg School of Medicine, Chicago, lllinois,
USA

This study investigated a parallel imaging technique (ASSET) to improve temporal and spatial resolution of 3D contrast enhanced body MR angiography. Thirty
studies were acquired in five groups to compare ASSET with standard MRA. Our results show that the use of ASSET to increase imaging speed by factors of 2
and 4 produced images with SNR and CNR almost equivalent to those obtained with standard MRA. Such preservation of SNR and CNR was likely aresult of
increased contrast concentration in ASSET -accel erated scans. ASSET can also achieve higher spatial resolution, although with reduced SNR and CNR.

1344. Subsecond Three-dimensional Renal MR Angiography with Sensitivity Encoding (SENSE) and Half
Fourier Techniquein Patients with Renal Cell Cancer
Masaaki Hori®, Tomoaki Ichikawa!, Tatsuaki Tsukamoto®, Tsutomu Araki®, Toshiyuki Okubo?, Eiji Okamoto?,

Makoto Obara®
YUniversity of Y amanashi, Nakakoma, Y amanashi, Japan; *Philips Medical Systems, Minato-ku, Tokyo, Japan

Purpose of this study wasto evaluate a 3D CE-MRA protocol using SENSE for the evaluation of renal artery, tumor enhancement and renal vein before surgery.
Five patients with suspected renal cell cancer underwent thisMRA. Arterial phase and venous phase were clearly separated in subsecond 3D MR angiographic
images and early venous return was no problematic in this condition with high temporal resolution. Subsecond 3D contrast enhanced MR angiography with sense
isuseful test for evaluating renal cell cancer

1345. Renal MR Angiography with Recessed Elliptical Centric Ordering of K-space

Bernard Ho', Minh Chao!, Richard Watts!, Martin R. Prince
Cornell, New York, New York, USA

The ability to improve contrast bolustiming by recessing the absol ute center of k-space a few secondsin from the beginning of an dlliptical centric ordered
acquisition was investigated in 50 patients undergoing renal MRA. With recessed elliptical centric ordering thereisincreased arterial SNR, decreased renal
venous enhancement aswell aslessringing (Maki) artifact compared to standard elliptical centric ordering. Thisimprovesrenal artery Gd:MRA image quality.

1346. Contrast Enhanced MRA in Children

Greg Irwin', Andrew James Watt
The Royal Hospital for Sick Children, Glasgow, UK

Aim:To review the utility of contrast enhanced magnetic resonance angiography (CE-MRA) in children. CE-MRA is an established technique for the assessment
of the vascular tree in adults but children do not suffer from the same vascular problems and angiography istechnically more difficult. Materials & Methods: A
retrospective review of all cases where CE-MRA was performed. Data capture included patient age, indication, body region examined, scan parameters and
contrast administration. Each examination was assessed for technical success (diagnostic images being obtained) and an attempt was made to identify any
additional information gained that would not otherwise have been available.

1347. MRA of Arteries Supplying the Spinal Cord
Robbert Nijenhuis', Walter Backes', Tim Leiner!, Erwin Cornips', Jan Wilmink*, Michael Jacobs, Jos van

Engel shoven®
"Maastricht University Hospital, Maastricht, Limburg, Netherlands

Purpose: Visualisation of the major blood supplying vessel of the spinal cord: Adamkiewicz' artery (AKA) using contrast-enhanced (CE) MRA. Methods: In 9
patients with either an aortic aneurysm or a thoracic herniated nuclei pulposus (tHNP) first pass CE-MRA images were acquired. Images were analysed using
MPR and MIP. Results: In all patientsthe AKA was found between the vertebrae T8-L 1. Conclusion: With CE-MRA it is possible to detect the AKA, which may
be of considerable benefit for pre-surgical planning to avoid neurological complications.

1348. Analysis of First-Pass Bolus Geometry in Contrast-enhanced M RA: Which Factor s I nfluence M ost?
Karl-Friedrich J. Kreitner!, Christian Weschler!, R Peter Kunz!, Sebastian Ley*, Wolfgang G. Schreiber®, Manfred

Thelen®
! Johannes Gutenberg-University, Mainz, Germany

For analysis of bolus geometry in thoracic vessels, a SR-Turbo-Flash sequence was acquired. 3 ml of Gd-DTPA diluted with NaCl-solution to a total of 20 ml
were used. Contrast injection rates varied between 1, 2 and 4 ml/sec. Cardiac function was assessed by Cine- and phase-contrast measurements. Bolus curves were
fitted, T1 and [Gd] were calculated. With increasing injection rate, there was a significant decrease of MTT in all territories. Minimal blood T1 did not differ
significantly between target vessels and injection rates with values between 38 and 76 msec. Cardiac function marginally influenced bolus curve parameters.
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1349. Polar Phase Encode Placement for 3D Acquisition with Time-Resolved Projections
David Henry Gurr?, Ann Shimakawa®, Graham Wright?, Juan Santos®, Johnathon Levin®, Reed Busse', Bob
Herfkens®, Jean Brittain®
'GE Medical Systems, Menlo Park, California, USA; *University of Toronto, Toronto, Ontario, Canada; *Stanford University, Stanford,
California, USA

A method of utilizing phase encoded projection gives efficient smultaneous 2D and 3D acquisition for time resolved contrast enhanced angiography below the
kneeisdemonstrated. Thistechnique acquires 2D complex subtraction images, every 1 sec, MIP images (at multiple angles) every 5sand a 3D data set with
diding window update recons every 5 sec. Phase encoded projections combine the robustness of spin warp imaging with benefits of undersampled projection
reconstruction.

1350. Targeted ROTational M agnetic Resonance Angiography (TROTA)

James William Goldfarb*
'St Francis Hospital, Rodlyn, New York, USA

Development of MR Angiography has provided a robust technique for the detection of stenoses throughout the body, but the modality till remainslimited in the
measurement of stenosis severity and morphology. TROTA isan extension of the 2D complex-subtraction MR-DSA method. The method yields 2D time-
resolved targeted projection angiograms around the vessel of interest using a rotating dlice-sel ective snapshot FLASH pulse sequence. These projection
angiograms can be reformatted with similar techniques used in rotational x-ray DSA yielding three-dimensional pixel data. The data can be displayed using MIP,
3D rendering and multi-planar dice reformatting to accurately depict vessel morphology.

1351. Reducing Acquisition Timein High Resolution 3D MR Angiogr aphy by Optimizing a Small Subset

of k-Space Samples
Yun Gao', Sanley J. Reeves’, Jie Zheng', Robert J. Gropler!
"Washington University in St. Louis School of Medicine, St. Louis, Missouri, USA; 2Auburn University, Auburn, Alabama, USA

Time of flow (TOF) images may lose signal in carotid bulbs where plagues most likely occur. In comparison, contrast enhanced 3D MR angiography (MRA) is
capable of faithfuly imaging vessels. However, good quality 3D imagesrequire along data acquisition. Central k-space sampling causes blur and poor resolution.
In this study, we use sequential forward array selection (SFAS) to optimize a subset of phase encoding and partition encoding steps based on localized activities of
MRA. Acquisition timeis reduced without |osing resolution and with noise amplification contral.

1352. The Evaluation of an Automated Power |njection System for High Flow- Rate Perfusion and Sub-
Second MR Angiography Sequences
Frederick Scott Pereles’, Benjamin Hammelman®, Sharon Grouper®, Jeremy Collins', Syam Vasireddy?, Visveshwar

Baskaran', Gina Song', Anish Babu Zachariah', James Carr®, Elizabeth Krupinski®, Reed Omary*
Northwestern University Feinberg School of Medicine, Chicago, Illinais, USA; 2Univers'ty of lllinois College of Medicine, Chicago,
Illinois, USA; 3Univers'ty of Arizona, Tucson, Arizona, USA

We examined the efficacy of an MR compatible automated power injector for intravascular gadolinium-based contrast injections. Whileinjection rates of up to
2ml/s are FDA-approved, the advent of subsecond angiography techniques and perfusion imaging has required faster "off-label" injection rates. Wetimed
injection bolus durationsin over 500 trials and found them to be extremely accurate at rates of 4mi/sand below, marginally different from prescribed rates at 4-
6ml/s and markedly lessthan prescribed at rates greater than 8ml/s We also observed injector behavior to elucidate the causes of bolus duration deviation.

1353. SNR Comparison of 3D and M atched-Filtered 2D Projection Contrast-Enhanced M RA

Yuexi Huang', Naeem Merchant?, Graham A. Wright?
*University of Toronto, Toronto, Ontario, Canada; 2Toronto General Hospital, University Health Network, Toronto, Ontario, Canada

Signal-to-noiseratios (SNR) of dliptical centric-ordered 3D MRA and matched-filtered 2D projection MRA are compared by computer smulation and clinical
studies. For vessels 1 pixel wide, 3D MRA has a better SNR than 2D projection MRA, due primarily to the signal reduction by the ‘ zero integral’ of the matched
filter to null constant background signals. For vessels 2 pixel wide and larger, 2D projection MRA has better SNR because of the integral projection and optimal
signal weighting. The comparable SNR and timing-insensitive nature of 2D projection MRA makesit a potentially useful tool for applications such as carotid
MRA.

1354. SNR Detectability Threshold for Stenoses

Sarah Jervis', Daniel Wison', David Brettle'
!|_eeds Teaching Hospitals, Leeds, West Y orkshire, UK

Low signal to noiseratio (SNR) in contrast-enhanced MRA images can adversely affect an observer’ s ahility to detect and characterise stenoses. This study used
computer generated stenotic models to measure the SNR detectability threshold for discriminating between (a) 50% and 30% stenoses and (b) 70% and 30%
stenoses. These detectability thresholds were measured using an interleaved two alternative forced choice (2AFC) staircase test. The SNR detectability threshold
was lower for the discrimination of 70% and 30% stenoses compared with that of the 50% and 30% stenoses.
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1355. Evaluation of a New Multislab 3D b-TFE Technique for Angiographic Imaging of The Abdominal
Arterieswithout the Use of a Contrast Agent.
Kenneth Coenegrachts', Hilde Bosmans®, Romhild Hoogeveen?, Johan Vaninbroukx', Didier Bidlen', Geert Maleux',

Frederik Maes', Pascal Hamaekers', Raymond Oyen', Guy Marchal®
!Catholic Universities of Leuven, Leuven, Belgium; 2Philips Medical Systems, Best, Netherlands

The b-TFE technique without contrast agents has been proposed recently for MRA of renal arteries. The goal of the study isto compare balanced-
TurboFieldEcho (b-TFE) to contrast enhanced (CE) MRA (in 42/42 patients) and DSA (in 28/42 patients). Image quality of b-TFE was excdlent in 40/42
patients. The quality of the MIP should be further improved. Compared to CE MRA and DSA, neither false positive lesions nor false negative arteries were
observed. Present technique seems a valuable technique in an all-in-one approach for patients in which contrast agents should be used for other purposes (e.g.
perfusion of renal parenchyma).

1356. Clinical Usefulness of Non-Contrast-Enhanced MRDSA to Evaluate Hemodynamics of Arterial
Diseases -l nitial Experience-
Katsumi Nakarmura®, Akiyoshi Yamamoto®, Mitsue Miyazaki?, Satoshi Kawanami®, Yuko Shioya®, Yuka Matsufuji*
Tobata Kyoritsu Hospital, Kitakyushu, Fukuoka, Japan; 2Toshiba Medical R&D Center, Otawara, Tochigi, Japan; *University of
Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan; *Toshiba Medical Systems Company, Fukuoka, Japan

Non-contrast-enhanced MR digital subtraction angiography (DSA), which provides hemodynamic information, is evaluated in patients with arterial diseases.
Multiple cardiac phase images with a 10-msec interval were obtained using ECG-gated 2D half-Fourier FSE. Dynamic subtraction images between diastolic-
triggered images and systolic images, provided flow information like IVDSA. In a patient with arterioscleross, the arteries distal to the stenosis appeared dightly
later and disappeared earlier in non-contrast-enhanced MRDSA compared to the opposite normal leg. In a case with soft tissue arterio-venous fistula, flow
transmission from artery to draining veinswas clearly demonstrated.

1357. The Production of Vascular Castsfor Light Microscopic and MR Imaging | nvestigations

lan J. Rowand, Lise Veby Segaard®, Helle J. Smonsen’
Copenhagen University Hospital, Hvidovre, Denmark

The aim of this study was to develop a method of producing vascular casts for investigating tissue vascul ature using light microscopic and both direct and indirect
MR imaging methods. Using standard corrosion casting methods, materials were assessed for their suitability for casting and MRI. Silicone based materials were
found to exhibit properties suitable for both casting and obtaining 2D and 3D images from the casts. The incorporation of paramagnetic gadolinium containing
complexes enables the production of phantoms with known vascular dimens ons suitable for assessing and validating indirect 