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SMRI

SOCIETY HISTORY
v

The Society for Magnetic Resonance Imaging
(SMRI) was chartered in 1982 to:

PAST MEETINGS
v

Organizational Meeting (1982)
Houston, Texas

» provide an equal opportunity to clinical irst A : 83
and basic scientists to contribute to the l;l:g;dr:rgté?IHl\g;};tlng (1983)
development of MRI. Colorado Springs, Colorado

» provide an international multidisciplin-
ary forum for the advancement of mag- Second Annual Meeting (1984)
netic resonance imaging. Greenlefe Hotel

» promote the applications of magnetic Orlando, Florida
resonance technigues to medicine and . .
biology, with specific emphasis on Third Annual Meeting (1985)
imaging. Town and Cour_1try Hotel

] . San Diego, California

» prepare and disseminate technical and
product information related to research Fourth Annual Meeting (1986)
techniques, equipment and clinical ap- Wyndham Franklin Plaza
plications of magnetic resonance. Philadelphia, Pennsylvania

» develop educational and training mate-

rial and methods for the application of
magnetic resonance to medicine and
biology.

Fifth Annual Meeting (1987)
Palacio del Rio
San Antonio, Texas

Sixth Annual Meeting (1988)
Westin Copley Place
Boston, Massachusetts

Since its conception, the SMRI has grown to an
international association of clinical and basic scien-
tists dedicated to research and the application of
MR as a diagnostic technique in medicine. The pro-
fessionalism and experience of its members has
guided the Society to its current position as the ma-
jor resource for the clinical MRI practitioner.

Seventh Annual Meeting (1989)
Century Plaza Hotel
Los Angeles, California

Eighth Annual Meeting (1990)
Washington Hilton and Towers

ALBUS S MEE & Washington, D.C.

v

The Annual Business Meeting of the SMRI is sched-
uled in the International Ballroom East on the date

and time listed below: FUTURE MEETINGS
v

Ninth Annual Meeting (1991)
Chicago Hilton and Towers
Chicago, lllinois

April 13-17

Monday, February 26
» 12 Noon - 1:00 p.m.

All members are invited and encouraged to attend
this very important meeting of the Society.

Tenth Annual Meeting (1992)
New York Hilton and Towers
New York, New York

April 25 -29

Eleventh Annual Meeting (1993)
San Francisco Hilton

San Francisco, California

March 27 - 31




SMRI HONORARY MEMBER AWARD

Honorary SMRI Membership is the highest honor
of the Society and is awarded by the Board of Di-
rectors to that individual who, in the judgement of
the Board, has rendered unusual service to the sci-
ence of magnetic resonance imaging.

In 1990, the Society for Magnetic Resonance Im-
aging is pleased to award Honorary Membership to
Francis W. Smith, M.D., Aberdeen Royal Infirmary.

FRANCIS W. SMITH, M.D.
Aberdeen Royal Infirmary

1990 HONORARY MEMBER

Francis W. Smith, M.D.
Aberdeen Royal Infirmary

After earning his doctorate at the University of
Aberdeen in 1970, Dr. Smith began active involve-
ment in magnetic resonance imaging in 1980, being
the first radiologist to use MRI for routine clinical
diagnosis. Since that time, he has pioneered re-
search into the clinical applications of MRI to the
body, with special emphasis on the examination of
the abdomen and pelvis. His early work in examin-
ing human pregnancy pointed the direction for this
application of MRI.

Dr. Smith served as SMRI President pro tem in
1983-1984 during the formative years of the SMRI’s
development. In drafting the original SMRI
constitution, Dr. Smith displayed great legal exper-
tise and fine attention to detail which marks all his
work.

Since 1984, he has been Co-Editor in Chief of the
Society’s journal, Magnetic Resonance Imaging.
Under his guidance, the clinical component of the
journal has grown substantially, cinching MRI’s in-
ternational position as the dominant clinical publi-
cation devoted to magnetic resonance imaging.

In 1988, Dr. Smith was elected a Fellow of the So-
ciety for Magnetic Resonance Imaging. Now, the
SMRI is pleased to bestow Honorary Membership
upon Dr. Frank Smith and to count him among its
most valued members.

1989 HONORARY MEMBER AWARD

lan R. Young, Ph.D.
Middlesex, England

1988 HONORARY MEMBER AWARD

Paul C. Lauterbur, Ph.D.
University of lilinois




GENERAL SOCIAL PROGRAM
MEETING INFORMATION TOUR DESCRIPTIIONS
v v v v
REGISTRATION TECHNICAL IPve Never Been The Federal City
EXHIBITS Here Before Tuesday, February 27, 1990

All meeting registration
will take place on the
Concourse Level of the
Washington Hilton and
Towers during the follow-
ing hours:

Saturday, Feb. 24
7:00 am - 5:30 pm

Sunday, Feb. 25
7:00 am - 6:00 pm

Monday, Feb. 26
7:00 am - 6:00 pm

Tuesday, Feb. 27
7:00 am - 6:00 pm

Wednesday, Feb. 28
7:00 am - 3:00 pm

SMRI SESSION
DESIGNATIONS
AND LOCATIONS

Education Program ses-
sions will be presented in
the International Ballroom
East.

PS designates a Plenary
Symposium. Plenary
Symposia will be pre-
sented in the Lincoln
Room on Sunday and
the International Ball-
room thereafter.

IT designates an Invited
Talk. Presented as an in-
troduction to select Prof-
fered Paper Sessions,
Invited Talks will be pre-
sented at the time and
place indicated on the
appropriate abstracts.

ET designates an Evening
Tutorial presentation.
Evening Tutorial ses-
sions will be presented
in the rooms indicated
on page x.

P designates a Poster Sci-
entific Paper. Poster Pa-
pers will be presented in
the Poster Exhibit Area,
accessible through the
Technical Exhibits Area,
Concourse Level. Post-
ers will be on display
Sunday — Wednesday.

DAILY LUNCHEONS

Complimentary lunch-
eon service will be pro-
vided by the SMRI in the
Crystal Corridor on Satur-
day and the Technical Ex-
hibits Area thereafter.

An expanded collection
of leading-edge Technical
Exhibitors will again com-
plement the SMRI scien-
tific program. Please plan
to visit this integral com-
ponent of the Annual
Meeting in the Technical
Exhibit Area, during the
following hours:

Saturday, Feb. 24
5:30 pm - 7:30 pm

Sunday, Feb. 25
9:30 am - 6:00 pm

Monday, Feb.26
9:30 am - 6:00 pm

Tuesday, Feb. 27
9:30 am - 6:00 pm

Wednesday, Feb. 28
9:30 am - 1:00 pm

SOCIAL PROGRAM

The SMRI cordially in-
vites all attendees (single
day registrants must visit
the Social Program Desk
for tickets) to join in an
evening of fellowship at
the following receptions:

Technical Exhibits
Opening Reception
Technical Exhibit Area
Saturday, February 24
5:30 pm - 7:30 pm

Poster Exhibit
Reception

Poster Exhibit Area
Monday, February 26
7:00 pm - 9:00 pm

Gala Reception:
A Taste of America
International Ballroom
Tuesday, February 27

7:30 pm - 10:00 pm

A Social Program Desk
will be staffed in the reg-
istration area for partici-
pants wishing to attend
the above receptions with
an accompanying guest.

Additional events,
listed at right, are sched-
uled around Washington,
D.C. and its environs.
Don't miss this opportu-
nity to explore our
nation’s capital...

Sunday, February 25, 1990
2:00 p.m. - 5:00 p.m.
Depart the hotel for an
interesting tour about our
Nation’s Capital. Our tour
takes you past the Capital,

the Supreme Court, the
Library of Congress and
along the Mall, continuing
on to the Lincoln and Viet-
nam Memorials. Next,
stop at the lwo Jima and
Jefferson Memorials and
the world famous John F.
Kennedy Center for the
Performing Arts. Con-
clude with a riding tour of
historic Georgetown,
passing by the National
Cathedral and riding
down Embassy Row.

Fee: $20.00 per person
Minimum: 43 persons

Capitol Hill
Monday, February 26, 1390
9:30 a.m. - 3:30 p.m.

Your guide will conduct
you through passages not
ordinarily seen on public
tours as well as to the
House and Senate Cham-
bers and Statuary Hall.
The next stop will be the
Library of Congress and
finally, the Supreme
Court. Lunch will be “on
your own” at the newly
renovated Union Station.

Fee: $25.00 per person
Minimum: 43 persons

Dignity and Glory
Monday, February 26, 1990
9:30 a.m. - 1:00 p.m.
Visit Arlington Cem-
etary, where you will view
the very moving Chang-
ing of the Guard cere-
mony. Stops will also be
made at the graves of
President Kennedy and
Senator Robert Kennedy.
Next visit the Air and
Space Museum and see
one of the multi-screened
films in the museum
theatre.

Fee: $26.00 per person
Minimum: 43 persons

7:30 a.m. — Noon

The first stop will be the
White House. After the
White House tour, guests
will go to the Decatur
House, an early 19th cen-
tury residence built for
Commodore Stephen
Decatur, for a continental
breakfast. Guests will en-
joy a riding tour of Em-
bassy Row and George-
town. Finally, guests will
have a special tour of the
Washington National
Cathedral.

Fee: $33.00 per person
Minimum/Maximum: 43 persons

Mount Vernon/
Historical Alexandria
Wednesday, February 28, 1990

8:30 a.m. - 1:30 p.m.

Step back into colonial
history on a visit to Mount
Vernon, the estate of our
first President. Next take a
riding tour of historic
Alexandria, which was
founded in 1749. There
will be time in Alexandria
to have lunch on your
own and shop in the bou-
tiques and shops along
King Street.

Fee: $25.00 per person
Minimum: 43 persons

Georgetown

Wednesday, February 28, 1990
© 8:30 a.m. — 3:30 p.m.

Enjoy a tour of George-
town, one of the most

- charming residential sec-

tions of Washington. Visit
three of these lovely pri-
vate homes. Lunch will be
on your own. Enjoy shop-
ping at Georgetown Park
and at the shops and bou-
tiques in Georgetown.

Fee: $33.00 per person

Minimum: 43 persons

Please contact the
Social Program Desk to
verify tour schedule and
for further information.
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SCIENTIFIC PAPER ABSTRACTS:

» SUNDAY, FEBRUARY 25
AM: Spectroscopy: Applications
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WEEK AT A GLANCE

SATURDAY SUNDAY
FEBRUARY 24 FEBRUARY 25
v v v v
EDUCATIONAL TECHNOLOGIST EDUCATIONAL SPECTROSCOPY
PROGRAM PROGRAM PROGRAM PROGRAM
SMRLSMRM JOINT
SYMPOSIUM

7:00 am - 5:30 pm
General Registration

8:00 am - 10:45 am
Introduction to MRI/
Practical Technical
Considerations

New Techniques for
MRI

Hemorrhage &
Hemorrhagic Lesions

7:30 am ~ 9:30 am
Physics of MR

Surface and Body Coils

Optimizing Image
Quality in Difficult
Exams

9:30 am - 10:00 am

Intravenous Contrast Coffee Break
Agents: CNS 10:00 am - 12:00 pm
Cerebrovascular Applications of Fast
Disease Scan
10:45 am - 11:15 am Patient & System
Coffen Braak Induced Artifacts
Matched Bandwidth
11:15 am - 12:45 pm Technology

Intracranial Tumors

CNS AIDS 12:00 pm - 1:00 pm

Luncheon
White Matter Disease
1:00 pm - 3:00 pm
12:45 pm - 2:15 pm Futures of MRI
Luncheon

Cross Sectional Anat-
omy: An Overview

Echo Planar Imaging:
An Overview

2:15 pm - 5:00 pm
Head and Neck

Spinal Cord Disease

Degenerative Disease

3:00 pm - 3:30 pm
of the Spine

Coffee Break
Spinal Trauma

L. ) 3:30 pm - 6:00 pm
Pediatric Spine

Proffered Papers

MRI of Syrinx see page ix for details
Questions and Organizational Meeting
Answers

TECHNICAL EXHIBITS RECEPTION
5:30 pm ~ 7:30 pm

7:00 am - 6:00 pm
General Registration

9:30 am - 6:00 pm
Technical Exhibits/Poster Sessions

8:00 am - 9:30 am
Flow and Angiography

Cardiac
Thorax and Aorta

9:30 am - 10:30 am
Coffee Break

10:30 am - 12:30 pm
Liver
Kidney and Adrenals
Prostate and Bladder
Gynecology

12:30 pm - 1:30 pm
Luncheon

1:30 pm - 3:00 pm
Knee
Shoulder
Wrist and Fingers

3:00 pm - 3:45 pm
Coffee Break

3:45 pm - 5:30 pm
™J

Practical Safety
Considerations

New Horizons

8:00 am - 9:30 am

13C Studies of Meta-
bolic Pathways in Liver
and Brain

31P of Cardiac Ischemia
Proton MRI of the Brain

9:30 am - 10:30 am
Coffee Break

10:30 am - 12:15 pm
Proffered Papers
see page xii for details

12:15 pm - 1:30 pm
Luncheon

1:30 pm - 3:00 pm
Spectroscopic Imaging
Spectroscopic Imaging
of 3P
Spectroscopy of Proton
Metabolites

Spectroscopic Imaging
at4.0T

3:00 pm - 3:45 pm
Coffee Break

3:45 pm ~ 5:30 pm
Proffered Papers
see page xii for details

EVENING TUTORIAL PROGRAM
5:30 pm - 7:30 pm
Body
Introductory MRI Physics

Advanced MRI Physics




WEEK AT A GLANCE

MONDAY TUESDAY WEDNESDAY
FEBRUARY 26 FEBRUARY 27 FEBRUARY 238
v v v
SCIENTIFIC SCIENTIFIC SCIENTIFIC
PROGRAM PROGRAM PROGRAM
7:00 am - 6:00 pm 7:00 am - 6:00 pm 7:00 am - 3:00 pm

General Registration

9:30 am ~ 6:00 pm

Technical Exhibits/
Poster Sessions

8:00 am - 8:45 am
Award Presentations

8:45 am - 10:15 am
MR of the Shoulder

MR of the Knee
MR of Muscle

10:15 am - 10:45 am
Coffee Break

10:45 am - 12:30 pm
Proffered Papers
see page xiv for details

12:30 pm - 1:30 pm
Luncheon

1:30 pm - 3:00 pm
MR Angiographic
Techniques
MR Applications

MR Perfusion/
Diffusion

3:00 pm - 3:435 pm
Coffee Break

3:45 pm - 5:30 pm
Proffered Papers
see page xiv for details

EVENING

TUTORIAL

PROGRAM

5:30 pm - 7:30 pm
Musculoskeletal
Spine

Quality Assurance &
Acceptance Testing

POSTER SESSION
SCIENTIFIC
RECEPTION

7:00 pm - 9:00 pm

General Registration

9:30 am - 6:00 pm
Technical Exhibits/
Poster Sessions

8:00 am ~ 9:30 am
Image Contrast in
Gradient Echo
Sequences

Ultra Fast MRI

Acquisition and
Processing of 3-D
MR Imaging

9:30 am - 10:30 am
Coffee Break

10:30 am - 12:15 pm
Proffered Papers
see page xv for details

12:15 pm - 1:30 pm
Luncheon

1:30 pm - 3:00 pm
New Developments in
Dynamic Cardiac Cine

MRI of Congenital
Heart Disease

MRI/S of Cardiac
Function

3:00 pm - 3:45 pm
Coffee Break

3:45 pm - 5:30 pm
Proffered Papers
see page xv for details

EVENING
TUTORIAL
PROGRAM

3:30 pm - 7:30 pm
Brain

Practice Management

GALA RECEPTION
7:30 pm - 10:00 pm

General Registration

9:30 am - 1:00 pm
Technical Exhibits/
Poster Sessions

8:00 am - 9:30 am
Neurosurgical
Applications of
Integrated 3-D
Display of MRI/PET

Neuro Correlative
Studies: MRI/MRS/PET

Clinical Spine MR:
Pulse Seguences,
Gradient Echo
Techniques &
Contrast Agents

9:30 am - 10:30 am
Coffee Break

10:30 am - 12:15 pm
Proffered Papers
see page xvi for details

12:15 pm - 1:00 pm
Luncheon

1:00 pm - 2:30 pm
Developments in
Upper Abdomen
Imaging: MRI &
Correlative Modalities
Kidney &
Retroperitoneum:
Clinical Experience
with MRI &
Correlative Modalities

Female Pelvis: Clinical
Results & Correlative
Imaging with
MRIUS/CT

2:30 pm - 2:45 pm
Coffee Break

2:45 pm - 4:30 pm
Proffered Papers
see page xvi for details




EDUCATIONAL PROGRAM

v
SATURDAY, FEBRUARY 24

Moderators:
K.R. Maravilla, M.D., J.C. Weinreb, M.D.

8:00 am -~ 10:45 am
Intro. to MRI/Practical Technical

Considerations ........... G.D. Fullerton, Ph.D.
New Techniques
for MRl .., M.L. Wood, Ph.D.
Hemorrhage and Hemorrhagic
Lesions......ccceevecevneneenn. S.W. Atlas, M.D.
Intravenous Contrast
Agents: CNS ............... V.M. Runge, M.D.
Cerebrovascular
Disease ......ccccoeveiureinae R.N. Bryan, M.D.
10:45 am - 11:15 am
Coffee Break ................... Crystal Corridor
11:15 am - 12:45 pm
Intracranial Tumors ....... J.R. Hesselink, M.D.
CNS AIDS.....cccocvevereeeeannn, D.0O. Davis, M.D.

White Matter Disease ....O. Boyko, M.D.

12:45 pm - 2:15 pm
Luncheon ......ccccccvumrrennn.. Crystal Corridor

2:15 pm - 5:00 pm
Head and Neck............... I.K. Braun, M.D.
Spinal Cord Disease ...... G. Sze, M.D.
Degenerative Disease

of the Spine ................ M.T. Modic, M.D.
Spinal Trauma................ J.L. Sherman, M.D.
Pediatric Spine................ A.J. Barkovich, M.D.
MRI of the Syrinx............ C.M. Citrin, M.D.
Questions and

ANSWETS ..ccovcvieiciniiaaen Faculty

v
SUNDAY, FEBRUARY 25

Moderators:
K.R. Maravilla, M.D., J.C. Weinreb, M.D.

8:00 am - 9:30 am
Flow and Angiography ..E.K. Fram, M.D.
Cardiac ...ccceovvvvueercreernn, C.E. Spritzer, M.D.
Thorax and Aorta........... D.P. Naidich, M.D.

9:30 am - 10:30 am
Coffee Break............o...... Crystal Corridor

10:30 am - 12:30 pmm
V7T M.E. Bernardino, M.D.
Kidney and Adrenals .....PL. Choyke, M.D.
Prostate and Bladder ..... M.D. Rifkin, M.D.

Gynecology .....cceceuvviinnane S. McCarthy, M.D., Ph.D.
12:30 pm - 1:30 pm

Luncheon ........ccoeeeenneen. Crystal Corridor
1:30 pm - 3:00 pm

KNnee .coccvcvvvirieinecceee D.L. Burk, M.D.

Shoulder .....ccceveuennvnnnnnn M. Rafii, M.D.

Wrist and Fingers........... J.B. Kneeland, M.D.
3:00 pm ~ 3:45 pm

Coffee Break................... Crystal Corridor
3:45 pm ~ 3:30 pm

TMJ e, S.E. Harms, M.D.

Practical Safety

Considerations ........... E. Kanal, M.D.
New Horizons ................ G. Bydder, M.B., Ch.B.




TECHNOLOGIST PROGRAM

SATURDAY, FEBRUARY 24

Moderators:

S.A. Field, R.T., L. Watson, R.T.

7:30 am - 9:30 am
Physics of MR ................ L.A. Culbreath, R.T.
Surface & Body Coils .....B. Farrar, R.T.
Optimizing Image Quality
in Difficult Exams ....... T.J. Robertson, R.T.

9:30 am - 10:00 am
Coffee Break................... Crystal Corridor

10:00 am - 12:00 pm
Applications of Fast

SCaN coovieeeeeee s W.H. Faulkner, R.T.
Patient and System Induced

Artifacts....cccvieveeeeennenene K.T. McEwan, R.T.
Matched Bandwidth

Technology ................. D.U. Feliz, R.T.

12:00 pm - 1:00 pm
Luncheon ......cccoecvveeennns Crystal Corridor

1:00 pm - 3:00 pm

Futures of MRI ............... E.K. Keeler, Ph.D.
Cross Sectional Anatomy:

An Overview............... D.G. Mills, M.D.
Echo Planar Imaging:

An Overview............... F. Farzaneh, Ph.D.

3:00 pm - 3:30 pm
Coffee Break................... Crystal Corridor

3:30 pm - 6:00 pm
Proffered Papers
Organizational Meeting




EVENING TUTORIAL PROGRAM

v
SUNDAY. FEBRUARY 23
3:30 PM - 7:30 PM
Georgetown East Room
Body ...cocoviiiieerierineinne P.L. Davis, M.D.

J.M. Fulmer, M.D.
E.A. Zerhouni, M.D.

Georgetown West Room

Introductory MRI
Physics .....ccccvvviiiinnnnenn. M.J. Bronskill, Ph.D.
S.R. Thomas, Ph.D.

Monroe East Room

Advanced MRI Physics ..D.G. Nishimura, Ph.D.
W. Sattin, Ph.D.

v
MONDAY, FEBRUARY 26
3:30 PM - 7:30 PM

Georgetown East Room

Musculoskeletal
System ...ccccecieevuvennn. J.V. Crues Ill, M.D,
S.E. Harms, M.D.
F.G. Shellock, Ph.D.

Georgetown West Room
3] o1 [ =T AW. Litt, M.D.
V.M. Runge, M.D.
G. Sze, M.D.

Monroe East Room

Quality Assurance &
Acceptance Testing ....

v
TUESDAY, FEBRUARY 27
3:30 PM - 7:30 PM
Georgetown East Room
Brain ...cococeeeinieriiecieene R.N. Bryan, M.D.

E.R. McVeigh, Ph.D.
G.E. Wesby, M.D.

Georgetown West Room

Practice Management....C.E. Citrin, M.D.
M.A. Solomon, M.D.







SPECTROSCOPY PROGRAM PROFFERED PAPERS
SUNDAY, FEBRUARY 25

10:30 AM - 12:15 PM

Papers 001 - 008

SPECTROSCOPY I
Lincoln Room

Moderators:

T.R. Brown, Ph.D.
J.H. Park, Ph.D.

001 10:30
002 10:42
003 10:54
004 11:06
005 11:18
006 11:30
007 11:42
008 11:54

3:45 PM - 5:30 PM

Papers 009 - 016

SPECTROSCOPY 11
Lincoln Room

Moderators:
G.D. Fullerton, Ph.D.
PL. Davis, M.D. .

009 15:45
010 15:57
011 16:09
012 16:21
013 16:33
014 16:45
015 16:57
016 17:09



SCIENTIFIC PROGRAM

MONDAY, FEBRUARY 26

8:00 am - 8:45 am
Award Presentations .....R.E. Hendrick, Ph.D.

8:45 am - 10:15 am
Moderators:
H.K. Genant, M.D., F.G. Shellock, Ph.D.

MR of the Shoulder ....... H.K. Genant, M.D.
MR of the Knee............... S.E. Harms, M.D.
MR of Muscle ................. W.A. Murphy, M.D.

10:15 am - 10:45 am
Coffee Break.................... Technical Exhibits Area

10245 am - 12:30 pm
Proffered Papers ............ see page xiv for details

12:30 pm - 1:30 pm
Luncheon ......ccccevvmrennnane Technical Exhibits Area
1:30 pm - 3:00 pm

Moderators:
E.M. Haacke, Ph.D., T.J. Masaryk, M.D.

MR Angiographic

Techniques.......c........i. PJ. Keller, Ph.D.
MRA Applications.......... J.L. Creasy, M.D.
MRA Perfusion/
Diffusion ........cccccvvenne T.J. Brady, M.D.
3:00 pm - 3:45 pm
Coffee Break................... Technical Exhibits Area
3:45 pm ~ 5:30 pm

Proffered Papers ............ see page xiv for details

TUESDAY, FEBRUARY 27

8:00 am - 9:30 am
Moderators:
R.E. Hendrick, Ph.D., J. Tkach, Ph.D,

Image Contrast in Gradient

Echo Sequences......... FW. Wehrli, Ph.D.
Ultra Fast MRI ................ M.S. Cohen, Ph.D.
Acquisition and Processing

of 3-D MR Imaging ..... M.L. Wood, Ph.D.

9:30 am ~ 10:30 am
Coffee Break................... Technical Exhibits Area

10:30 am - 12:15 pm
Proffered Papers ............ see page xv for details

12:15 - 1:30 pm
Luncheon .....ceeeeeeeeennennns Technical Exhibits Area

1:30 pm - 3:00 pm
Moderators:
R.M. Henkelman, Ph.D., R.J. Herfkens, M.D.

New Developments in Dynamic

Cardiac Cine ............... M. S. Silver, Ph.D.
MRI of Congenital Heart

Disease ......cccccccevinnnenn. R.D. White, M.D.
MRI/S of Cardiac

Function .........ccceeveunenn. C.B. Higgins, M.D.

3:00 pm - 3:45 pm
Coffee Break..........ccccuuen Technical Exhibits Area

3:45 pm - 5:30 pm

Proffered Papers ............ see page xv for details

WEDNESDAY, FEBRUARY 28

8:00 am - 9:30 am

Moderators:
R.B. Lufkin, M.D., V.M. Runge, M.D.

Neurosurgical Applications
of Integrated 3-D Display

of MRI/PET ....ccccuvernnn. D.N. Levin, Ph.D.
Neuro Correlative Studies:
MRI/MRS/PET ............. R.M. Kessler, M.D.

Clinical Spine MR: Pulse Sequences,
Gradient Echo Techniques
& Contrast Agents ......J.S. Ross, M.D.

9:30 am - 10:30 am
Coffee Break................... Technical Exhibits Area

10:30 am - 12:15 pm
Proffered Papers ............ see page xvi for details

12:15 pm ~ 1:00 pm
Luncheon .......cccoceinunnee.. Technical Exhibits Area

1:00 pm - 2:30 pm
Moderators:
D.D. Stark, M.D., H.D. Sostman, M.D.

Developments in Upper Abdomen

Imaging: MRI & Correlative

Modalities ........ccccunue. H.Y. Kressel, M.D.
Kidneys & Retroperitoneum:

Clinical Experience with

MRI & Correlative

Modalities .........cceeuuee. T.A. Powers, M.D.
Female Pelvis: Clinical Results

and Correlative Imaging with

MRI/US/CT .....cccuen...n. S. McCarthy, M.D., Ph.D.

2:30 pm - 2:45 pm
Coffee Break........c.couue.... Technical Exhibits Area

2:45 pm - 4:30 pm
Proffered Papers ............ see page xvi for details




SCIENTIFIC PROGRAM PROFFERED PAPERS
WEDNESDAY, FEBRUARY 28

Papers 301 - 307
CONTRAST I

Georgetown East Room

Moderators:
E.C. Unger, M.D.
D.C. Thickman, M.D.

IT-02 10:30
301 10:42
302 10:54
303 11:06
304 11:18
305 11:30
306 11:42
307 11:54

Papers 332 - 339
ABDOMEN
Georgetown East Room

Moderators:
H.Y. Kressel, M.D.
E.A. Zerhouni, M.D.

332 14:45
333 14:57
334 15:09
335 15:21
336 15:33
337 15:45
338 15:57
339 16:09

10:30 AM - 12:15PM

Papers 308 - 3135

CINE/DYNAMIC MRI
Georgetown West Room

Papers 316 - 323

BRAIN IV
Monroe East Room

Moderators: Moderators:
L. Axel, M.D., Ph.D. J.S. Ross, M.D.
M. Silver, Ph.D. T.L. Chenevert, Ph.D.
308 10:30 316 10:30
309 10:42 317 10:42
310 10:54 318 10:54
311 11:06 319 11:06
312 11:18 320 11:18
313 11:30 321 11:30
314 11:42 322 11:42
315 11:54 323 11:54
2:45 PM - 4330 PM

Papers 340 - 347

MRA IlX
Georgetown West Room

Moderators:
R.1. Pettigrew, M.D.
D.J. Pennell, M.D.

340 14:45
341 14:57
342 15:09
343 15:21
344 15:33
345 15:45
346 15:57
347 16:09

Papers 348 - 355

HARDWARE
SYSTEMS &
CHARACTERISTICS

Monroe East Room

Moderators:
M.S. Cohen, M.D.
J.C. Gore, Ph.D.

348 14:45
349 14:57
350 15:09
351 15:21
352 15:33
363 15:45
354 15:57
355 16:09

Papers 324 - 331
MRA 11

Monroe West Room

Moderators:
V. Haughton, M.D.
T. Vogl, M.D.

324 10:30
325 10:42
326 10:54
327 11:06
328 11:18
329 11:30
330 11:42
331 11:54

Papers 356 ~ 363

PULSE SEQUENCE
DEVELOPMENT &
OPTIMIZATION

Monroe West Room

Moderators:
W.T. Dixon, Ph.D.
M.1l. Hrovat, Ph.D.

356 14:45
357 14:57
358 15:09
359 15:21
360 15:33
361 15:45
362 15:57
363 16:09
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Welcome to SMRI ‘90, the 8th Annual Meeting of
the Society for Magnetic Resonance Imaging.

The role of the Organizing Chairman is one of draw-
ing together the time-consuming and diligent ef-
forts of each Program Chairman. This is, in practice,
done in the Central Office which has made our job
all the easier. Nevertheless, this responsibility con-
tinues throughout the Meeting, and we invite you
to approach us with your comments about the op-
erations and contents of any aspect of SMRI ‘90.

SMRI '90 opens with a two-day Educational Pro-
gram. This is an opportunity to learn basic material
from recognized experts in the field or to brush up
on the basics and, at the same time, familiarize
yourself with new advances.

SMRI is again hosting a one-day Technologist Pro-
gram designed by and for MRI technologists. The
Program may stand alone or provide an excellent
introduction to the week-long Scientific Program.

SMRI ‘90 continues the topical conference on Sun-
day and introduces the first scientific symposium
jointly sponsored by SMRI and the Society for Mag-
netic Resonance in Medicine. This Sunday program
focuses on the Clinical Applications of MR Spec-
troscopy and, as usual, has no concurrent paraliel
sessions to interfere with your enjoyment of the
presentations.

Following the Sunday program, SMRI 90 presents
the most ambitious Scientific Program ever offered
by SMRI. Due to the overwhelming response to the
Call for Papers, there will be six parallel sessions
each day. Including contributed papers, posters,
and Works in Progress presentations, over 550 ab-
stracts were reviewed with over 420 accepted. The
Works in Progress sessions have expanded and will
continue to offer registrants a fascinating look into
the future of MRI. This enhanced program offers
significant learning opportunities for the diverse
SMRI attendee.

To facilitate more intensive discussion and inter-
change between presenters and their audience,
SMRI "90 again includes an Evening Tutorial Pro-
gram. Limited attendance allows for an informal
atmosphere where newcomers may review a vari-
ety of clinical and basic topics with the “experts”.

The Technical Exhibits have expanded for 1990 to
provide you with a comprehensive demonstration
of MR equipment, supplies, services, and exciting
new developments.

To assist you in planning your personal itinerary
during SMRI "90, we have provided this 1990 SMRI
Printed Program, in what we hope is an improved
format for easier abstract and information access.
As usual, the program is unsurpassed as it strives
to meet your scientific needs.

On behalf of the entire Program Committee, with-
out whose efforts this superb program would not
have been possible, we look forward to your par-
ticipation in the SMRI 8th Annual Meeting.

E. Mark Haacke, Ph.D.
R. Mark Henkelman, Ph.D.
ORGANIZING COMMITTEE CHAIRMEN







SUNDAY MORNING —LINCOLN ROOM —PAPERS 001-008

SPECTROSCOPY 1
MODERATORS: T. R. BROWN, Ph.D., J. H. PARK, Ph.D.

> 001 10:30AM

A Comparison of Short TE STEAM Sequences for Volume Localized
Proton Spectroscopy of the Brain

Robert E. Lenkinski and Duane Flamig

Department of Radiology, University of Pennsylvania and Baylor
University Medical Center

The recent interest in solvent suppressed proton spectrocopy of
the brain has led us to evaluate several different implementations
of the stimulated echo(STEAM) sequence with TE's as short as 10
msec in terms of their signal-to-noise, suppression of solvent,
minimum voxel size achievable and sensitivity to artifacts. In
these evaluations we systematically investigated the effects of
employing different types and numbers of frequency selective
(CHESS) pulses for solvent suppression.We also employed various RF
phase cycling schemes in combination with the studies described
above in order to determine which phase cycling scheme was most
effective. All of these evaluations were performed in phantoms and
in normal volunteers. We found that suppression ratios in excess
of 500 to 1 were routinely achievable with a combination of three
CHESS pulses applied before the STEAM 90 degree pulse train. The
precise order of spoiler gradients applied was critically
important. The sequence with a TE of 10 msec gave the best
signal-to-noise. We also found that an eight step phase cycling
scheme in which the phase of the three STEAM pulses were varied by
180 degrees gave the best results.Spectra could be obtained from
1.7 cm® vovels in the brain with an optimized sequence. We found
that the use of processing schemes such as alternate data shift
additions could improve the apparent baseline in the spectra.

> 002 10:42AM

THE EFFECT OF LOCALISATION SCHEMES USING SELECTIVE PULSES FOR
DIRECT SPECTRA LOCALISATION ON THE SPECTRA OF COUPLED SYSTEMS
Th.Ernst, J.Hennig

Radiol. Klinik, University Freiburg, FRG

Volume selection techniques, which use three selective pulses under orthogonal gradients to
generate the stimulated echo (STEAM) or the (secondg’ spin echo (PRESS) of spins inside
the selected voxel have found widespread application at least in proton spectroscopy, where
the relaxation times T2 of the metabolites are long. Care has to be taken, however, that
the amplitudes of signals measured with these techniques does mot only depend on the
relaxation times T2 and T1. For coupled systems like lactate, glutamine, glutamate and
others, the exact value of the flipangles of pulses and the timing of the sequence with
respect to the coupling constant play an important role, which has been widely neglected in
spectra interpretations so far.

These factors can be quantified by applying well-known density—matrix algorithm to the
time evolution of the spin system. The major and highly significant difference of a localised
spectroscopy experiment and a high—resolution experiment lies in the fact, that the gradi-
ents used for localistion lead to a loss of coherence of the total signal phase of transverse
magnetisation during most of the experiment.

One important consequence of this fact is, that the stimulated echo of coupled spin systems
will be affected by gradients in the tm—intervall whenever te is unequal 2/J. Especially at
te = 1/J, all signal from the stimulated echo will be destroyed and only zero—quantum
coherence can be observed. In a practical case this means, that lactate does not invert at
te= 135 ms or te= 405 ms in a STEAM—experiment, the signal rather vanishes.

In order to demonstrate these effects, we have measured the spectra of all common metabo-
lites under the conditions of in vivo spectroscopy experiments using STEAM— and PRESS—~
sequences at different timing intervalls. The spectra show, that the signal amplitudes for
coupled systems with complicated coupling patterns like glutamate and glutamine, is
significantly reduced compared to control spectra especially for the stimulated echo sequen-
ce. The signal modulation is much less pronounced for the PRESS—sequence as long as the
flipangle of the refocussing pulses does not deviate appreciable from 180 degrees.
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> 003 10:54AM

VAPOR FOR SOLVENT SUPPRESSED, SHORT ECHO, VOLUME-LOCALIZED PROTON SPECTROSCOPY
RH Griffey,! D Flamig?

Center for Non-Invasive Diagnosis, University of New Mexico School of Medicine,
Albuquerque, NM! and Dept of Radiology, Baylor University Med Ctr, Dallas, TR

For gradient-localized proton spectroscopic techniques such as the stimulated echo, excellent
suppression of the strong resonance from water is achieved with a preliminary frequency-selective
stimulated echo (SUBMERGE, D.M. Doddrell, G.J. Galloway, W.M. Brooks, et al., J. Magn. Reson.
70: 176 (1986)) containing dephasing gradients applied sequentially along each of the three
orthogonal axes to uniformly dephase longitudinal magnetization from water in the rotating frame.
Combined with STEAM for localization, this VAPOR technique offers improved suppression
compared to a single narrow band pulse followed by dephasing gradients or presaturation.
Additional pulses beyond the three required to effect formation of the stimulated echo offer no
improvement in suppression and can lead to the formation of spurious echoes in the digitization
period. The minimum strengths and durations of gradient pulses required to effect the dephasing
are described. Examples of 750-fold solvent suppression are shown in patients from a whole body
system with well-compensated gradients. Localized spectra from 4 cc volume elements are
presented which demonstrate that solvent suppression and localization to very small regions can be
achieved with echo times of 10 msec. Proton NMR spectra can thus be acquired from patients
without the phase and amplitude errors associated with incorporation of hard pulse binomial solvent
suppression pulses into the localization scheme.

> 004 11:06AM

THE PERFORMANCE OF LOCALIZED PROTON NMR SPECTROSCOPY OF THE HUMAN BRAIN IN VIVO
ON MR IMAGING SYSTEMS OPERATING AT A MEDIUM FIELD STRENGTH OF 1.0 TESLA
R Sauter, W Loeffler, H Bruhn *, J Frahm *
SIEMENS AG, Bereich Medizinische Technik, D-8520 Erlangen, Fed. Rep. of Germany
* Max-Planck-Institut fur biophysikalische Chemie, D-3400 Géttingen, Fed. Rep. of Germany

On a whole-body MR imaging system operating at a medium field strength of 1.0 T, water-suppressed localized
proton NMR spectra from different regions of the normal human brain in vivo have been acquired using the stimulated
echo (STEAM) technique [1]. Typically, a VOI of 27 ml was selected and multiple spectra with different echo times (TE =
34 ms, 270 ms) and repetition times (TR = 1500 ms, 3000 ms, and 6000 ms) were obtained. The in vivo 1.0T STEAM
proton spectra from the insular region, occipital region, cerebellum and pons show well resolved resonances from
N-acetylaspartate (CH3 and CH2), creatine and phosphocreatine, cholines, and inositols. Compared with a 1.5 T study [2]
reported previously, the relative concentrations of the major cerebral metabolites as well as the T2 relaxation times found
at 1.0 T are in good agreement, while the T1 relaxation times were found to be approximately 25 % shorter at 1.0 T.

STEAM proton spectra from the same VOI of the same volunteer were obtained at field strengths of 1.0 Tand 2.0 T
using identical measurement parameters and applying the same postprocessing. At both field strengths, virtually the
same spectral resolution has been achieved. For the given repetition time of 1500 ms, the gain in SNR at the higher field
strength is only 1.2. The surprisingly small field dependence of SNR and spectral resolution can be explained by the fact
that the linewidths of cerebral metabolites observed in proton MRS are determined by susceptibility differences in the
tissue and consequently scale with the field strength. Hence, proton MRS of the human brain has to be considered as a
special case where in deviation from most in vivo studies, including proton MRS of muscle and phosphorous MRS in
general, the observed linewidths are not determined by the field-independent natural linewidth and consequently SNR as
well as spectral resolution no longer increase in direct proportion to the applied field strengths.

From these results we expect that proton MRS of the human brain is feasible on cost-optimized clinical MR systems
operating at medium field strengths.

[1]1 J Frahm, KD Merboldt, and W Hénicke; J. Magn. Reson. 72, 502 (1987)
[2] J Frahm, H Bruhn, ML Gyngell, KD Merboldt, W Hanicke, R Sauter; Magn. Reson. Med. 11, 47 (1989)
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> 005 11:18AM

LOCALIZED PROTON NMR SPECTROSCOPY OF THE HUMAN BRAIN:
COMPARISON OF THE STIMULATED ECHO TECHNIQUE AND THE SPIN ECHO TECHNIQUE
R Sauter, M Schneider, W Grodd *

SIEMENS AG, Bereich Medizinische Technik, D-8520 Erlangen, Fed. Rep. of Germany
* Universitét Tiibingen, Abt. fiir Neuroradiologie, D-7400 Tibingen, Fed. Rep. of Germany

On conventional whole-body MR imaging systems, one of the most frequently used localization techniques for high

resolution proton NMR spectroscopy in vivo is the stimulated echo (STEAM) technique [1]:

90°(sl.x) - TE/2 - 90°(sl.y) - TM - 90°(sl.z) - TE/2 - STE.
Applying only 90° pulses, the STEAM technique provides a high degree of spatial selectivity and limited requirements for
rf power. Further advantages of the STEAM technique are easy integration of spectral editing schemes like zero quantum
modulation and maintenance of spatial localization even at very short echo times due to the application of spoiler
gradients in the middle interval TM. The major disadvantage of the STEAM technique is that the stimulated echo (STE)
represents only 50 % of the available signal from the VOI as defined by the intersection of the three excited slices (sl.x,
sly and sl.z). A double spin echo (SE) technique [2]:

90°(sl.x) - TE1/2 - 180°(sl.y) - (TEv/2 + TE2/2) - 180°(sl.z) - TE2/2 - SE

should theoretically provide a gain in sensitivity by a factor of 2 when compared to the STEAM technique.

Both localization techniques, STEAM and SE, have been implemented on conventional whole-body MR imaging
systems (Siemens Magnetom) operating at 1.5 T. Water suppression was achieved by chemical shift selective saturation
of the water protons preceding the STEAM or SE localization pulse sequence. The two techniques are found to be
comparable with respect to the effort forsimplementation and susceptibility to residual instrumental imperfections.
Measurements on phantoms and volunteers provided an improved sensitivity of the SE technique close to the theoretical
factor of 2 when compared to STEAM. Using a echo time of 270 ms (TE or TE:+TE2) , the two techniques showed no
significant difference in spatial selectivity. In initial applications of the SE technique in a clinical environment, the gain in
sensitivity was used to reduce the size of the VOI (2 cm x 2 cm x 2 cm), enabling the examination of smaller cerebral
neoplasms. ’

[1] J Frahm, KD Merboldt, and W Hénicke, J. Magn. Reson. 72, 502 (1987)
[2] RE Gordon, and RJ Ordidge, SMRM Book of Abstracts, 272 (1984)

> 006 11:30AM

LOCALIZED 1H-MRS OF FELINE BRAIN AT 2.0 T WITHOUT STRONG GRADIENTS

L.K. Hedges* and J.R. Alger®
BEIB/DRS & "’NIS/NINDS. National Institutes of Health, Bethesda, MD

This presentation describes practical methods for detecting 1y
metabolite resonances from defined volumes of cat brain at 2.0 T. A
modified-PRESS localization technique, requiring gradients less than 4
gauss/cm, is used with an rf probe designed for optimal sensitivity.
These methods permit routine MRS examination of arbitrarily-positioned
brain volumes. Short acquisitions from small volumes in opposite
hemispheres (see below) have well-resolved signals from several highly
concentrated cerebral metabolites. Use of the methods eliminates need
for surgical retraction of extracranial tissues, and permits lactate
detection without spectral editing. Furthermore, water suppression
pulses can be eliminated if long TE times are acceptable. The methods
are well-suited for the identification of brain foci having abnormal
lactate, choline or N-acetyl aspartate levels.

Left VOI: (0.5 cc) 128 scans Right VOI: (0.5 cc) 64 scans
(TR 3000/TE 272) (TR 3000/TE 272)

l|1llllll‘| T

:
4 2 0 PPM 4
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> 007 11:42AM

LOCALIZED lH MRS OF HUMAN GLIOMAS AT 1.5 T

J.R. Alger, A. Bizzi, B.X. DeSouza, M.J. Fulham, S.W. Inscoe,

J.L. Black, J.A. Frank, G. Di Chiro

Neuroimaging Section, NINDS, National Institutes of Health, and
Georgetown University, Bethesda, Maryland.

A STEAM localization sequence was used to examine the lH MR spectra
of volumes ranging from 18 cm3 to 60 cm3 in 25 patients referred for
brain glioma using a 1.5 T GE Signa scanner. Most of the cases were
recurrent tumors, which had previously been treated by surgical
resection or radiotherapy, or both. Signals from lactate, N-
acetylaspartate (NAA), cholines and creatine were evaluated. FDG-PET and
GA-DPTA MRI were also performed. Multi-slice GRASS scans (TR=600, TE=30,
10° flip angle) helped in the visualization of By inhomogeneities.
Artifacts complicated spectroscopic evaluation in seven cases. The NAA
signal was decreased in 15 cases, but it was completely absent in only
one lesion. The choline signal was elevated in 11 cases, was normal in
four, with four additional cases in which it could not be detected.
Lactate was clearly identified in nine of the 18 successful exams. It
was present in four cases which were evaluated by FDG-PET as
hypermetabolic (high grade), and in three hypometabolic (low grade)
tumors. These results reveal variability in the spectral patterns of
human glioma, which may be related to present restrictions on the size
of the selected volume. On the other hand, this variability may be
reporting fundamental and incompletely-understood aspects of individual
brain tumors which may be of diagnostic and prognostic value.

> 008 11:54AM

PROTON MAGNETIC RESONANCE SPECTROSCOPY OF ISCHEMIC BRAIN INJURY IN HUMANS: SERIAL
STUDIES

PA Narayana, MJ Fenstermacher

Department of Radiology, The University of Texas Medical School at Houston

The purpose of these studies was to follow with in vivo proton magnetic resonance
spectroscopy (MRS) the changes in the human stroke serially over a period of time,
identify any potential specific markers of ischemic injury, and apply the relevant find-
ings in a clinically useful prospective manner. Multislice coronal images with
T, = 80 ms and T, = 2000 ms were obtained to locate the infarct. Spectra from the
infarcted regions {8 cc volume) as well as contralateral matched normal regions were
obtained using the stimulated echo sequence. Four patients were followed serially with
proton MRS at times ranging from three days to ten weeks following a documented ischemic
event.The time course of the concentrations of N-acetyl aspartate (NAA), creatine (Cr),
and choline (Cho) were determined relative to the contralateral control. Lactate and
lipid resonances were followed only qualitatively because of their absence in the
contralateral control and their changes were related to the known pathophysiology of
stroke. A conspicuous lack of significant change in the Cho resonance with concomittant
decrease in NAA and Cr seems to be a possible marker of ischemic injury. These results
were applied to a fifth patient with evidence of a non-ischemic cause for the acute
stroke syndrome.
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