SOCIETY FOR MAGNETIC RESONANCE IMAGING
FIFTH ANNUAL MEETING
28 FEBRUARY - 4 MARCH 1987

San Antonio Convention Center
San Antonio, Texas

PROGRAM AND ABSTRACTS

Guest Editors
David D. Stark, M.D.
Val M. Runge, M.D.

€

Pergamon Press _
New York e Oxford e Beijing ¢ Frankfurt e S&o Paulo e Sydney ¢ Tokyo e Toronto



SIEMENS

MAGNETOM MR systems
with Self Shielding




MAGNETIC RESONANCE IMAGING

VOLUME 5, SUPPLEMENT 1 1987
CONTENTS

Special Issue: Fifth Annual Meeting— Program and Abstracts

* PROGRAM 3
* POSTER ABSTRACTS 15
* ORAL ABSTRACTS 7
Neuro — Clinical (Mam-A) 7
(Mpm-B) 53

(Tpm-D) 118

Head & Neck (Wpm-C) 159
Neuro — Techniques (Tam-C) 83
Cardiovascular (Mam-B) 31
(Wam-C) 139

Chest — Vascular (Tam-B) 78
Vascular — Flow (Mpm-A) 47
Musculoskeletal (Mam-C) 39
(Wpm-B) 155

Spectroscopy (Wam-A) 125
Spectroscopy — Multinuclear . (Mam-D) 42
Technical Developments (Mpm-C) 58
(Tpm-B) 101

(Wam-D) 145

Surface Coils (Tpm-C) 110
Safety, Image Processing (Wpm-D) 163
Relaxometry (Mpm-D) 66
(Tam-D) 88

Contrast Agents (Tpm-A) 95
Body — Contrast Agents (Wam-B) 131

— Artifacts (Tam-A) 73

— Abdomen — Pelvis (Wpm-A) 150

— AUTHOR INDEX 167
— 1988 MEETING ANNOUNCEMENT, SMRI 177

INDEXED IN CABS, BIOSIS Database, Excerpta Medica, Electron, & Commun. Abstr., Chemical Abstr., INSPEC Database,
Index Medicus, MEDLINE, Index of European Radiological Journals.

ISSN 0730-725X
(687)




What happens when
your cryogens
don’t arrive on time?

You qUiCkly Iose your pended on us. After all, we are a

Very secure source.

piece of mind. Buy directly from

the source

duced by Linde than produced by

The fact is that Linde not only has

Everything has to stop while your invested in more crude helium re-
multi-million dollar MRI investment ~ serves than any other MRI cryogen
just sits there waiting for the cryo- ~ supplier, but also is the world’s larg- |
gen delivery. You lose patient reve- ~ €st commercial producer of
nue. Your staff sits idle. refined liquid helium.

But that doesn’t have to happen. We own and operate three of |

the six commercial helium plants
located in the United States.

The benefit to you is obvious —
you are assured of a reliable, long-
term source of rare liquid helium.

In addition, Linde is also one of
the world’s largest producers of
liquid nitrogen.

Our commitment to develop our
own resources and production facil-
ities enables us to provide you with
the best service possible. We don’t
have to rely on the resources of
other suppliers.

When you buy CRYOSCAN™
liquid helium and liquid nitrogen
from Linde,
you buy -
cryogens
produced
by Linde —

direct from
mesource. [IN/VIIR I

Choose your cryogen
supplier carefully

If you’ve chosen your cryogen sup-

plier carefully, as you have your ’Z?“’ﬂ }

MRI supplier, your cryogens will

be routinely delivered on time.
That’s why more MRI owners

have depended on cryogens pro-
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Look for a commitment
of resources that
meets your needs

With Linde as your supplier, you
have the benefit of the largest cryo-
gen delivery network in the United
States, in fact, in the world.

It includes liquid transfill stations
in every strategic part of the coun-
try, with more being built. The na-
tion’s largest owned and operated,
commercial trailer and local truck
fleet to ensure that your cryogen
delivery arrives on time. And non-
magnetic, “‘super insulated”
dewars that are designed and made
specifically for the MRI environment.

As a Linde customer, you are pro-
vided with service and support
based on more than 75 years of ex-
perience and investment in cryogen
production, distribution and use.

We built the nation’s first liquid
nitrogen production facility in 1907
and the world’s first liquid helium
production facility in 1917.

Demand local service

Only Linde has over 600 local dis-
tributor locations staffed with expe-
rienced people who will meet with
you and discuss your needs, face
to face.

It’s a personalized service that
starts with working out a delivery
schedule that meets your needs
and a site survey to determine the
best and safest way to deliver your
cryogens to your facility or mobile
system.

Your local Linde representative
will also work with you on how to
reduce your liquid helium losses
and provide your staff with safety
information and literature to aid

- ‘ 1
- =
you in the proper handling of your
CRYOSCAN™ products.

As you can see, we provide more
than just an impersonal “800"
number for ordering and support,

a number that may be located
thousands of miles away,
in another time zone.

We provide you with local con-
tacts who offer you round-the-clock
service, versus a round-the-clock
telephone number.

Expect products and
people dedicated to MRI

Your CRYOSCAN™ liquid helium
and liquid nitrogen are delivered in
dewars specifically designed for
medical MRI. Combined with our
unique dewar filling procedures and
our rapid delivery, you are assured
of receiving the most liquid cryogen
possible.

Only Linde provides your gas-
eous helium in unique aluminum
cylinders designed to
assure you of a safe
source of pressure for
transfilling, along with

CRYOSCAN™ non-magnetic regu-
lators made specifically for the MRI
environment.

We at Linde understand your MRI
needs. Our MRI cryogens manager
is a former Chief Technologist who
has spent his entire business career
working with diagnostic imaging
professionals like yourself.

Our personnel at your local Linde
distributor locations are experts
dedicated to delivering your
CRYOSCAN™ cryogens to you
safely and on time.

Keep in mind the
bottom line of your
MRI investment

The continued MRI performance,
patient throughput and profita-
bility that you require start with
the performance of your cryogen
supplier.

There is no substitute
for routine on-time
delivery.

For more information on CRYOSCAN™ products,
call your local Linde Distributor. Or call 1-800-445-4633,
in New Jersey 201-271-4535

SHWILINDE

@ UNION CARBIDE

MEDICAL
GASES

Your partner in health care for over 75 years
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““This is the first
comprehensive textbook of
diagnostic imaging of
malignant tumors. . . .

It is without question,

a major, new addition to
the library of any
department of oncology,
surgery, medicine

or radiotherapy.”’

James D. Cox, M.D.

Professor and Chairman, Department of
Radiation Oncology, Columbia-Presbyterian
Medical Center, New York, New York
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Philip Ru o

University of Ro
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““This textbook provides a
major reference on imaging
patients with oncologic
disease and I strongly
recommend it for all
departments of radiology
that participate in the
evaluation of a significant
number of these patients.’’

Paul M. Silverman, M.D.

Duke University Medical Center, Durham,
North Carolina in Investigative Radiology,

July 1986

Utah School of

ell Us Why

.D.

Medicine

Cancer Center

3 Youker, M.U-
3 flege of Wisconsin

““This book is a must for
any radiologist who attends
tumor board or has frequent
contact with oncologists.

It bridges the gap that
occurs when clinicians try

to extract staging
information from

imaging specialists.”’

Linda K. Olson

UCSD Medical Center, San Diego,
California in American Journal of
Roentgenology, June 1986

CONTENTS

The Staging and Classification of Cancers

Imaging Strategies for Oncologic

Diagnosis and Staging

Brain and Spinal Cord Neoplasms

Cervical Lymph Node Metastases

The Nasopharynx, the Paranasal Sinuses,
and Nasal Cavity

Oral Cavity and Oropharynx, Including the Tongue
and Floor of the Mouth

Larynx and Hypopharynx

Major Salivary Glands

Thyroid Cancer

Thoracic Neoplasms: Imaging Requirements for
Diagnosis and Staging

Breast Cancer

Esophageal Cancer

Gastric, Small Bowel, and Colorectal Cancer

Malignant Neoplasms of the Pancreas, Liver,
and Biliary Tract

1985 664 pp.

850 illustrations ISBN 0 08 033653 1

Adrenal and Retroperitoneal Tumors

Kidney and Ureter

Bladder Cancer

Prostatic Cancer

Testicular Tumors

Oncologic Imaging for Carcinoma of the Cervix,
Ovary and Endometrium

Hodgkin’s Disease and the Non-Hodgkin
Lymphomas

Tumors of the Skeletal System

Soft Tissue Tumors of the Appendicular Skeleton

Pediatric Oncology

Computed Tomography and Radiation Therapy
Treatment Planning

Contributions of Interventional Radiology to
Diagnosis and Management of the Cancer Patient

The Impact of Future Technology on
Oncologic Diagnosis

Hardcover US$140.00

& PERGAMON BOOKS

US: Maxwell House, Fairview Park, Elmsford, NY 10523

UK: Headington Hill Hall, Oxford OX3 OBW, England



HIGH-PERFORMANCE DIRECT SYNTHESIZERS
D) | @ Accurate, stable, quiet frequencies on command, fast. For NMR,
D imaging, SATCOM, surveillance, ATE. Sources adapting to your
FREQUENCY SYNTHESIZERS needs with options. High demonstrated reliability. Thousands in use.

Range: 0.1-40MHz Phase Noise: —75dBc, (0-15KHz) Other Options:

Resolution: 0.1Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90db
Switching: 5-20us Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5%"H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —75dB Price: $4,400.00* or any 10MHz line (20-140)
Range: 90-120MHz Phase Noise: —75dBc, (0.5Hz-15KHz) Other Options:

Resolution: 0.1Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-20us Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +10dBm: 50 ohm Size: 19"W, 5% "H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —75dBc Price: $4,400.00* or any 10 MHz line (20-140)

Range: 0.1-160MHz Phase Noise: —63dBc, (0-15KHz) Other Options:

Resolution: 0.1Hz-100KHz (opt.) Freq. St’d: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-20us Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5'4"H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —75dB Price: $5,600.00* or any 10 MHz line (20-140)
Range: 1-250MHz Phase Noise: —63dBc, (0-15KHz) Other Options:

Resolution: 0.1Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-20us Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5%"H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —70dB Price: $6,400.00* or any 10 MHz line (20-140)
Range: 1-500MHz Phase Noise: —63dBc, (0-15KHz) Other Options:

Resolution: 0.1Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. Progr. Attenuator, 0-90dB
Switching: 5-20us Interface: BCD par. or GPIB (or 0-99dB with GPIB)
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5v4"H, 18"D nx10MHz output 20-140MHz
Spurious Outputs: —70dB Price: $7,500.00* or any 10 MHz line (20-140)

*Prices are US only, manual & remote, (BCD), 1 Hz res. with oven std.

NEW: Choice of table-look-up resolution with steady-phase switching.

PROGRAMMED TEST SOURCES, INC.

P.O. Box 517, 9 Beaver Brook Rd., Littleton, MA 01460 617-486-3008



WFUMB
N85

Proceedings of
the Fourth Meeting

of the World Federation
for Ultrasound in

WFUMB ‘85 contains Medicine apd Biology u Certification &
the proceedings of the and the First World Registration
Fourth Meeting of the Congress of Sonographers m Obstetrics &
World Fede.ratlon.f(?r Sydney, Australia Gyne.cology
Ultrasound in Medicine ) ® Cardiology
and Biology, the First Edl ted by: = Abdomen
World Congress of R.W. Gill and M.J. Dadd ® Endoscopic
Sonographers and the Applications
Fifteenth Annual Scientific Meeting of the ® Intraoperative & Surgical Applications
Australian Society for Ultrasound in ® Pediatrics & Neonatal Medicine
Medicine held July 14-19, 1985, in Sydney, ® Breast
Australia. The papers, of interest to clinicians ® Urology
and researchers concerned with the application ® Head and Neck
of ultrasound in medicine and biology, cover ® Ophthalmology
the following areas: ® Bioeffects
® Sonographers’ Education ® Properties of Tissue and Instrumentation
1985 Softcover 585 pp. 032792 3 US$100.00
ORDER FORM
Please print all information. Credit card customers please add 5% shipping/handling
Pledse et g oader for aatsionies charge (minimum $1.75). If you are paying by credit
of WFUMB ‘85 at the price of $100.00 each. ;irlc;, %g? must include your billing address.
Please charge my institution. Name
Purchase Order #
Payment enclosed: (no shipping/handling charge) Address
(] Check [1Money Order Amount$ __ * City/State/Zip
*New York State residents please add appropriate sales tax.
Please charge my: Bl“lng Address
(J Diners Club [ Visa/Barclaycard [0 MasterCard &5
J American Express [J Pergamon Account 65‘» PERGAMON PRESS
Account No. Exp. — US: Maxwell House, Fairview Park, Elmsford, NY 10523
Signature UK: Headington Hill Hall, Oxford OX3 0BW, England

CODE: N&T HF/AI86/KMK




IMAGING TECHNOLOGY UPDATE

Motion Artifact Suppression Technique
(MAST™)

Ungated multiecho study of the normal liver:
TE=26, 100ms, TR=2000ms. (a) The first echo,
pre-MAST; (b) the second, MAST.

MAST suppresses artifacts arising from in-view
motion, offering dramatic improvements in
image quality without sacrificing scan time.
MAST minimizes cardiac and respiratory motion
artifacts and suppresses additional unwanted
motion such as involuntary orbit movement,
peristalsis and CSF and blood flow.

HYBRID™ Fast Scan Imaging

HYBRID Q=4: Glioma of splenium corpus callosum,
4.26 minutes.

Using a unique approach to data acquisition that
enables coverage of more than one standard
view in a single HYBRID view, this technique re-
duces acquisition time by a factor of two or four
for a substantial throughput increase. HYBRID
maintains clinical resolution and contrast, and
may increase $/N in the region of interest.

LINICALUTIL
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QUICK STEP™

Contrast Enhanced FAST™ (CE-FAST™)

Non-excised, irradiated portion of glioma, 40 sec,
CE-FAST, a major fast scan breakthrough,
reduces data collection time from the current
average of 10 minutes to =40 seconds while
maintaining maximum T, contrast. As a result,
it dramatically increases throughput, reduces
motion and chemical shift artifacts, and
heightens image quality.

Direct Oblique Imaging

Intrasellar lesion: (a) standard 2DFT, 17.1 minutes;
(b) QUICK STEP. 8.5 minutes.

Employing a new approach to phase encoding,
QUICK STEP provides contrast and resolution
equal to a T,-weighted SE sequence while
offering time savings of two, four or greater.
QUICK STEP markedly augments patient
throughput and improves patient comfort
and acceptance.

Blood Flow Analysis

Galed, oblique image of the normal beart with the
scanning plane oriented towards the aortic arch.

Direct Oblique Imaging, the ability to image
the body in any non-orthogonal plane (as
opposed to simple tilts), enables increased
anatomical visualization and thereby improves
diagnostic evaluation. It greatly enhances the
imaging of organs and structures not in the
center of the body, particularly the heart.

Additional Technique Development

Includes. . .

e Short Tau Inversion Recovery (STIR™)

e Centrally Ordered Phase Encoding (COPE™)

® STimulated Echo Progressive (STEP™) Imaging

® Quadrature-design coils

e Contiguous slice profiles

® Further advances in MR cardiology,
angiology and spectroscopy

Some features of Picker's VISTAY MR systems are classified as

investigational devices and limited by federal law to investigational

use. As such, they cannot be made available until necessary govern-
ment approvals have been granted.

Transverse phase map of the heart showing
ascending and descending aorta.

MRI flow studies allow non-invasive assess-
ment of inaccessible and deep blood vessels.
Our research indicates that high velocity flow
in the coronary artery may soon be precisely
quantified. Further software development
should establish MRI as a viable alternative to
many angiographic procedures.

) PICKER

THE IMAGE OF EXCELLENCE

SEE THESE INNOVATIONS AND MORE AT RSNA 86!




FEDERAL POLICIES AND THE
MEDICAL DEVICES INDUSTRY

Office of Technology Assessment,
congress of the United States, Washington, DC, USA

In recent decades, both the range of medical devices and the industry that
manufactures them have greatly expanded. At the same time, there has
been growing federal involvement in the U.S. health care system. Activities
such as funding research and development, regulating the providers of
medical devices, and providing medical care have involved the Government
in the development and purchase of medical devices. Since the late 1970s,
congressional committees have been interested in the effects of such
federal policies on the manufacturers of medical devices. This text presents
the assessment of the effects of federal policies on the medical devices in-
dustry as prepared by the Office of Technology Assessment of the Congress
of the United States.

This book should be of interest to members of the medical devices
industry, and consultants in health policy, research and development,
economics, health administration and medicine.

CONTENTS:

Introduction and Summary @ Characteristics of the
Medical Devices Industry @ Payment Policies for
Health Care and Medical Devices @ Research and
Development Policies Related to Medical Devices @
Regulation of Medical Devices by the Food and Drug
Administration @ Regulation of the Providers of
Medical Devices ® Veterans Administration Policies
Regarding Medical Devices ® Appendixes @
References @ Index.

272pp. 15 illus. 467 lit. refs. April 1985
Hardcover 0 08 032410 X U.S. $66.00

. PERGAMON PRESS
" U.S.: Maxwell House, Fairview Park, ElImsford, NY 10523
U.K.: Headington Hill Hall, Oxford OX3 0BW, England
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@ OPERATIONAL
Morristown, New Jersey
Union, New Jersey
Marlton, New Jersey
Greenbelt, Maryland
Syracuse, New York
Northeast Philadelphia,
Pennsylvania
(multi-modality
facility)
Allentown, Pennslvania

* UNDER
CONSTRUCTION
Chicago, linois

Il PROPOSED
Ocean County, New Jersey
{multi-modality)
Suffolk County, New York
Columbus, Ohio
Central lllinois
Central Florida
{mobile unit}
St. Louis, Missouri
Denver, Colorado
Minneapolis, Minnesota
Dallas, Texas
Santa Fe, New Mexico

LEADING THE NATION IN
MRI GENTER DEVELOPMENT

Why have more physicians and hospitals selected
NMR of America to fully develop their plans for
free-standing MRI centers?

B Freedom of Choice

Only NMR of America offers a full range of
investment opportunities to meet the financial needs
and interests of its co-developers.

M Freedom from Detail

From site selection through staffing and operations,

NMR of America offers co-developers a full range of
financial, medical, technical and marketing services.

B Freedom from Unnecessary Costs
NMR of America’s national presence means

cost-saving contracts on equipment and supplies
from all major MRI vendors.

B Freedom from Worry

NMR of America can offer physicians and hospitals
complete turn-key projects while preserving
investors’ total management prerogatives.

To discover how NMR of America can meet your
local needs with local solutions, call or write
Connie Ortisi, project coordinator.

|N"M\ﬁ of America, Inc.

355 Madison Avenue ¢ Morristown, New Jersey 07960 « 201-539-1082
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PROGRAM: FIFTH ANNUAL SMRI MEETING

FRIDAY, 27 FEBRUARY

REGISTRATION FOR EDUCATIONAL PROGRAM PARTICIPANTS
5-9pm
Location to be posted at Hilton Palacio del Rio Hotel

SATURDAY, 28 FEBRUARY
RIVER ROOM
8:15 am - 5:30 pm

EDUCATIONAL PROGRAM

8:15 am OPENING REMARKS W. Bradley
8:30 - 10 am BASICS
Physics G. Fullerton
Spatial Characteristics P. Sprawls
Contrast Mechanisms F. Wehrli
10 - 10:30 am MORNING BREAK - River Room Foyer
10:30 am - Noon CNS (BRAIN)
Adult/Neoplastic M. Brant-Zawadski
Adult/Nonneoplastic W. Bradley
Brain Iron and Spectroscopy B. Drayer
Noon = 1 pm LUNCH
Noon -~ 5 pm MANUFACTURERS' EXHIBITS OPEN - MISSION ROOM
l-~3pm CNS (SPINE, HEAD & NECK)
Pediatric CNS B. Flannigan
Adult/Intrinsic Cord K. Maravilla
Adult/Disc Disease M. Modic
Head and Neck R. Lufkin
3 - 3:30 pm AFTERNOON BREAK - EXHIBIT HALL - MISSION ROOM
3:30 - 5:30 pm BODY I
Blood Flow R. Peshock
Musculoskeletal/ TMJ/Knee S. Harms
STIR F. Smith
Site Planning M. Bronskill



SUNDAY, | MARCH
RIVER RODOM
8:30 am - 5:30 pm

8:30 - 10 am

9 am - 7:30 pm
10 - 10:30 am

10:30 am — Noon

Noon - | pm

l-3pm

3 -3:30 pm

3:30 -5 pm

5-5:15pm

EDUCATIONAL PROGRAM, continued

NEW TECHNIQUES

Fast Scanning
Contrast Agents (Principles)
Contrast Agents (Clinical)

Chemical Shift Imaging

E. Hendrick
V. Runge
G. Wolf

L. Axel

MANUFACTURERS' EXHIBITS — MISSION ROGOM

MORNING BREAK - EXHIBIT HALL - MISSION ROOM

BODY II

Cardiac

Abdomen

Pelvis

Pediatric Body

LUNCH
SPECTROSCOPY
Spectroscopy/Basics
Localization Techniques
Cardiac Spectroscopy

Spectroscopy, Clinical Application

C. Higgins
D. Stark
J. Weinreb

R. Dietrich

J. Gore
P. Bottomley
R. Nunnally

M. Weiner

AFTERNOON BREAK - EXHIBIT HALL - MISSION ROOM

SOCIOECONOMICS

Economic Issues
Medicolegal Issues
Technology Diffusion

Practicing MRI in the Changing
Economic Environment

CLOSING REMARKS

L. Muroff
D. Holmquest
B. Hillman

S. Young

W. Bradley

SUNDAY EVENING PROGRAM FOLLOWS



SUNDAY, 1 MARCH, continued

REGISTRATION FOR EDUCATIONAL PROGRAM PARTICIPANTS
5-9pm
Location to be posted at the Hilton Palacio del Rio Hotel

Rooms 109, 110, 111
5:15 - 7:15 pm

EVENING TUTORIAL PROGRAM
Clinical Case Review Sessions

These will offer fundamental instruction on MR image interpretation, analysis of interesting
clinical cases and image artifacts. Jeffrey Weinreb has invited a distinguished panel of MRI
Physicians and Physicists to discuss their own special cases. Attendees at the SMRI are encouraged
to participate in these Case Review Sessions and are requested to bring their own unusual,
interesting, or difficult clinical cases and artifacts. These sessions will be organized into small
groups, and it will be an excellent opportunity for participants to see how the experts approach
clinical MRI cases, to ask questions, and to work out problems.

List of Participants

Ernesto Blanco Jonathan Rubin
Michael Bronskill Val Runge

R. Nick Bryan James Stewart

Rosalind Dietrich Jeffrey Weinreb
Ronald Peshock Michael Wood

Physics Tutorial

Chandra Chatterjee has organized a review of basic magnetic resonance physics. The behavior of
tissue magnetization, imaging techniques, MR software and hardware will be discussed in an
interactive format designed for the beginner.

~ NOTES -



MONDAY, 2 MARCH

FIFTH ANNUAL MEETING - SOCIETY FOR MAGNETIC RESONANCE IMAGING

RIVER ROOM
B:15 am
OPENING REMARKS G. D. Fullerton
SCIENTIFIC PROGRAM: MAGNETIC RESONANCE IMAGING
RIVER ROOM
8:30 - 10 am

(Mam-Symp) SYMPQOSIUM: NEURORADIOLOGY — CLINICAL REVIEW

Presiding: R. N. Bryan

Techniques R. N. Bryan
White Matter Disease D. Chakeres
Neoplasms M. Gado
Ischemia A. N. Hasso
Spine K. R. Maravilla
9 am — 7:30 pm MANUFACTURERS' EXHIBITS - MISSION ROOM
10 - 10:20 am MORNING BREAK - EXHIBIT HALL - MISSION ROOM

MONDAY MORNING PROGRAM, continued



MONDAY, 2 MARCH, continued
RIVER ROOM

10:20 am
(Mam-A) PROFFERED PAPER SESSION: NEURO-CLINICAL
Presiding: A. E. James & R. B. Lufkin
Parallel sessions A — D will consist of presentations twelve (12) minutes in length,

the first beginning promptly at 10:20 am. The abstracts to be presented in each
session have been numbered to correspond with the session designations.

ROOM C-107
10:20 am
(Mam-B) PROFFERED PAPER SESSION: CARDIOVASCULAR
Presiding: R. M. Peshock & M. L. Winkler
ROOM C-10!
10:20 am
(Mam-C) PROFFERED PAPER SESSION: MUSCULOSKELETAL
Presiding: S. Harms & F. Shellock
ROOM C-102
10:20 am

(Mam-D) PROFFERED PAPER SESSION: SPECTROSCOPY ~ MULTINUCLEAR

Presiding: C. L. Partain & R. Nunnally

ROOM C-108
10:20 am
(Mam-E) WORKS-IN-PROGRESS I
The Program for the Works-in—-Progress sessions will be available
upon your arrival in San Antonio.
Noon - 1 pm LUNCH

MISSION ROGCM
1 -1:30 pm

(P) POSTER SESSION
Abstracts numbered P-1 through P-18 will be available for viewing during ALL

Exhibit Hours. Authors are requested to be present at their poster
from 1 - 1:30 pm Monday & Tuesday, March 2 & 3.

MONDAY AFTERNOON PROFFERED PAPER SESSIONS FOLLOW



MONDAY, 2 MARCH, continued
RIVER ROOM
1:30 - 3 pm
(Mpm-Symp) SYMPOSIUM: VASCULAR IMAGING AND FLOW MEASUREMENT

Presiding: W. G. Bradley

Overview W. G. Bradley
Angiography D. Nishimura
Cardiac Applications J. Utz
Cerebrospinal Fluid J. B. Rubin
Quantitation P. M. Pattany
3 -3:20 pm AFTERNOGON BREAK - EXHIBIT HALL - MISSION ROOM
RIVER ROOM
3:20 pm

(Mpm-A) PROFFERED PAPER SESSION: VASCULAR FLOW
Presiding: I. R. Young & J. Frahm
Parallel sessions A - D will consist of presentations twelve (12) minutes in length,

the first beginning promptly at 3:20 pm. The abstracts to be presented in each
session have been numbered to correspond with the session designations.

ROOM C-107
3:20 pm
(Mpm-B) PROFFERED PAPER SESSION: NEURO-CLINICAL
Presiding: V. Runge & D. Spigos
ROOM C-101
3:20 pm

(Mpm-C) PROFFERED PAPER SESSION: TECHNICAL DEVELOPMENTS
Presiding: P. Sprawls & S. Wall

ROOM C-102
3:20 pm

(Mpm-D) PROFFERED PAPER SESSION: RELAXOMETRY

Presiding: S. McCarthy & N. Matwiyoff

MONDAY EVENING PROGRAM FOLLOWS



MONDAY, 2 MARCH, continued
Rooms 109, 110, 111
5:15 - 7:15 pm

EVENING TUTORIAL PROGRAM

Clinical Case Review Sessions

These will offer fundamental instruction on MR image interpretation, analysis of interesting
clinical cases and image artifacts. Jeffrey Weinreb has invited a distinguished panel of MRI
Physicians and Physicists to discuss their own special cases. Attendees at the SMRI are encouraged
to participate in these Case Review Sessions and are requested to bring their own unusual,
interesting, or difficult clinical cases and artifacts. These sessions will be organized into small
groups, and it will be an excellent opportunity for participants to see how the experts approach
clinical MRI cases, to ask questions, and to work out problems.

List of Participants

Ernesto Blanco Jonathan Rubin
Michael Bronskill Val Runge

R. Nick Bryan James Stewart

Rosalind Dietrich Jeffrey Weinreb
Ronald Peshock Michael Wood

Physics Tutorial

Chandra Chatterjee has organized a review of basic magnetic resonance physics. The behavior of
tissue magnetization, imaging techniques, MR software and hardware will be discussed in an
interactive format designed for the beginner.

-NOTES-



TUESDAY, 3 MARCH SCIENTIFIC PROGRAM, continued
RIVER ROOM

8:30 - 10 am
(Tam-Symp) SYMPQOSIUM: MOTION ARTIFACTS
Presiding: E. M. Haacke
Characteristics of Motion Artifacts M. L. Wood
Methods of Suppression of Motion G. H. Glover
Artifacts
Clinical Examples I. R. Young
Summary & Future Directions E. M. Haacke
9am-5pm MANUFACTURERS' EXHIBITS — MISSION ROOM
10 - 10:20 am MORNING BREAK - EXHIBIT HALL - MISSION ROOM
RIVER ROOM
10:20 am

(Tam-A) PROFFERED PAPER SESSION: BODY - ARTIFACTS
Presiding: P. Joseph & S. Thomas
Parallel sessions A - D will consist of presentations twelve (12) minutes in length,

the first beginning promptly at 10:20 am. The abstracts to be presented in each
session have been numbered to correspond with the session designations.

ROOM C-107
10:20 am
(Tam-B) PROFFERED PAPER SESSION: CHEST - VASCULAR
Presiding: R. Pettigrew & M. Bronskill
ROOM C-101
10:20 am
(Tam-C) PROFFERED PAPER SESSION: NEURO-TECHNIQUES
Presiding: K. Davis & H. Stein
ROOM C-102
10:20 am
(Tam-D) PROFFERED PAPER SESSION: RELAXOMETRY
Presiding: G. Fullerton & R. Dietrich
ROOM C-108
10:20 am

(Tam-E) WORKS-IN-PROGRESS II

The Program for the Works-in-Progress sessions will be available
upon your arrival in San Antonio.

TUESDAY AFTERNOON PROGRAM FOLLOWS
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TUESDAY, 3 MARCH, continued

Noon - 1 pm LUNCH

MISSION ROOM
1 - 1:30 pm

(P) POSTER SESSION
Abstracts numbered P-1 through P-18 will be available for viewing during ALL

Exhibit Hours. Authors are requested to be present at their poster
from 1 - 1:30 pm Monday & Tuesday, March 2 & 3.

RIVER ROOM
1:30 - 3 pm
(Tpm-Symp) SYMPOSIUM: CONTRAST AGENTS
Presiding: G. L. Wolf
Physics of MR Image Contrast Enhancement R. E. Hendrick
Status of Paramagnetic Contrast Agents V. M. Runge
MR Contrast Agents as Indicators for G. L. Wolf
Tissue Perfusion and Function
3 -3:20 pm AFTERNOON BREAK - EXHIBIT HALL - MISSION ROOM
RIVER ROOM
3:20 pm

(Tpm-A) PROFFERED PAPER SESSION: CONTRAST AGENTS
Presiding: B. Englestad & H. P. Niendorf
Parallel sessions A — D will consist of presentations twelve (12) minutes in length,
the first beginning promptly at 3:20 pm. The abstracts to be presented in each

session have been numbered to correspond with the session designations.

ROOM C-107
3:20 pm

(Tpm-B) PROFFERED PAPER SESSION: TECHNICAL DEVELOPMENTS

Presiding: R. E. Hendrick & J. Heiken

ROOM C-101
3:20 pm
(Tpm-C) PROFFERED PAPER SESSION: SURFACE COILS
Presiding: B. Kneeland & S. Saini
ROOM C-102
3:20 pm

(Tpm-D) PROFFERED PAPER SESSION: NEURO-CLINICAL

Presiding: B. Flannigan & G. Sze

TUESDAY SOCIAL PROGRAM, continued
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TUESDAY, 3 MARCH, continued

DINNER
MEXICAN FIESTA-STYLE PARTY
Exact Time & Place To Be Posted
In keeping with San Antonio's festive atmosphere, this party
including dinner, will be held on Tuesday evening in the Convention Center.
This is included in the Registration Fee (except for one-day registrants)
and additional guests are welcome ($20.00 each).
Several Mexican culinary delights will be provided:
—-- hand-patted tortillas
-~ ceviche de Mexico
—— chili con queso
-~ fajitas
—— and more...
Also:
—— Beer, Margaritas and milder fare

Entertainment:

—— Trio of mariachis

12



WEDNESDAY, 4 MARCH SCIENTIFIC PROGRAM, continued
RIVER ROOM

8:30 - 10 am
(Wam-Symp) SYMPOSIUM: SPECTROSCOPY
Presiding: J. C. Gore
Overview J. C. Gore
Techniques for Clinical In Vivo P. Bottomley
Spectroscopy
In Vivo NMR Spectroscopy in Humans: R. Nunnally
Brain and Tumors
Applications of NMR Spectroscopy M. Weiner
for Clinical Diagnosis
9 am — Noon MANUFACTURERS® EXHIBITS - MISSION ROCM
10 - 10:20 am MORNING BREAK - EXHIBIT HALL - MISSION ROOM
RIVER ROOM
10:20 am

(Wam-A) PROFFERED PAPER SESSION: SPECTROSCOPY
Presiding: M. Barany & F. Wehrli
Parallel sessions A — D will consist of presentations twelve (12) minutes in length,
the first beginning promptly at 10:20 am. The abstracts to be presented in each

session have been humbered to correspond with the session designations.

ROOM C-107
10:20 am

(Wam-B) PROFFERED PAPER SESSION: BODY — CONTRAST AGENTS

Presiding: A. Lupetin & P. Hahn

ROOM C-101
10:20 am
(Wam-C) PROFFERED PAPER SESSION: CARDIOVASCULAR
Presiding: D. Hahn & L. Axel
ROOM C-102
10:20 am

(Wam-D) PROFFERED PAPER SESSION: TECHNICAL DEVELOPMENTS
Presiding: K. Ohtomo & M. L. Wood

ROOM C-108
10:20 am

(Wam-E) WORKS-IN-PROGRESS III

The Program for the Works-in-Progress sessions will be available
upon your arrival in San Antonio.

WEDNESDAY AFTERNOON PROGRAM FOLLOWS
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WEDNESDAY, 4 MARCH, continued

Noon - | pm LUNCH

RIVER ROOM
1:30 - 3 pm

(Wpm-Symp) SYMPOSIUM: BODY IMAGING

Presiding: C. B. Higgins & J. T. Ferrucci, Jr.

Cardiovascular C. B. Higgins
Abdomen and Pelvis J. T. Ferrucci, Jr.
Musculoskeletal J. Beltran

3-3:20 pm AFTERNOON BREAK - RIVER ROOM FOYER

RIVER ROOM

3:20 pm

(Wpm-A) PROFFERED PAPER SESSION: ABDOMEN-PELVIS
Presiding: J. Weinreb & D. Kushner
Parallel sessions A - D will consist of presentations twelve (12) minutes in length,

the first beginning promptly at 3:20 pm. The abstracts to be presented in each
session have been numbered to correspond with the session designations.

ROOM C-107
3:20 pm
(Wpm-B) PROFFERED PAPER SESSION: MUSCUL OSKELETAL
Presiding: E. Kanal & D. Kopp
ROOM C-101
3:20 pm
(Wpm-C) PROFFERED PAPER SESSION: HEAD & NECK
Presiding: F. W. Smith & J. Clanton
ROOM C-102
3:20 pm

(Wpm-D) PROFFERED PAPER SESSION: SAFETY, IMAGE PROCESSING

Presiding: R. Ehman & R. Price

THIS CONCLUDES THE 5TH ANNUAL MEETING OF THE
SOCIETY FOR MAGNETIC RESONANCE IMAGING

14



(P) POSTER ABSTRACTS

(P) POSTER SESSION
AVAILABLE FOR VIEWING DURING ALL EXHIBIT HOURS
AUTHORS PRESENT I - 1:30 pm
MONDAY AND TUESDAY, MARCH 2 & 3

MISSION ROGOM

P-1
NMR RELAXATION TIMES OF MUSCLES REFLECT MODIFICATIONS IN EXPRESSION OF DYSTROPHIC GENE
L. K. Misra, T. F. Egan, D. R. Courtney, Chen Lin, D. W. Bearden, C. F. Hazlewood

Dept. of Internal Medicine (Hematology/Oncology Div.), University of Texas Health Science Center at
Houston, 6431 Fannin, Houston, TX 77030
Dept. of Physiology, Baylor College of Medicine, Houston, Texas

Muscular dystrophy is transmitted by a single autosomal gene. The expression of this gene, however,
is affected by other genes, and, therefore, conventional genetic selection techniques have been
successfully used to alter the pathologic events in animal models of the disease. Our objective was to
study the effects of selection-induced changes in the expression of dystrophic gene on the proton NMR
relaxation times of muscles.

Four week-o0ld New Hampshire chicken of lines 412, 413, and 307 were used in this study. All these
three chicken lines were developed from the F, generation of a cross between the original dystrophic line
304 and normal New Hampshire chicken. Because of common origin, line 412 chickens provide
genetically-related normal controls to the dystrophic chicken of lines 413 and 307. 1In development of
line 413, intense selection pressure for persistant muscle fiber hypertrophy and low fat deposition was
applied in the breeding program. In contrast, line 307 chickens were selected for rapid, progressive
muscle fiber atrophy and high 1lipid content. The muscle function of all chicks was evaluated by the
exhaustion score (E.S.) method. The proton T, and T, relaxation times of the most severely affected
pectoralis major muscles were measured by the Enversion recovery and Carr-Purcell-Meiboom-Gill methods,
respectively, on Bruker SXP NMR spectrometer at 30 MHz.

The E.S. of normal chicks (line 412) was 22%2, Dystrophic chicks of both lines (413 and 307) had an
E.S. of 0 indicating a marked impairement in their muscle function. This muscle damage was reflected in a
significant 1increase in the NMR relaxation times. Multiexponential behavior was present 1in both
relaxation times, but results of the longer relaxing fractions of T, and T, will be summarized. The T
values for normal muscles were 784+56 ms which were significantly shorter than those of dystrophic
muscles. The changes in the T, values were sensitive enough to distinguish the atrophic and hypertrophic
lesions. The atrophic muscles of line 307 chicks had significantly longer T, values (1170%#102 ms) than
the hypertrophic muscles of chicks from 1line 413 (1005%18 ms). Although tke T, values of dystrophic
muscles were longer than the normal muscles (99%25 ms), there was no significant ‘difference between the
hypertrophic (219%20 ms) and atrophic (228120 ms) muscles. This study suggests that changes in the NMR
relaxation times may be useful in detecting different pathologic lesions which result due to modification
in the expression of dystrophic genes in related genotypes.

(Supported by Department of Health and Human Services Grant ROl AM38741-01).
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