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SMRI SESSION DESIGNATIONS and LOCATIONS

Educational Sessions will be presented in the America Ballroom Center, 4th level.

The Flow Imaging Topical Program will be presented in the Staffordshire Room, third level. |

designates a Plenary Symposium. Plenary Symposia will be presented in the America Ballroom Ceni

4th level.
designates a Poster Scientific Paper. Poster Papers will be presented in the America Ballroom NovllJ
4th level. :

designates an Oral Scientific Paper. Oral Papers will be presented in the following order. Location
information will be found on the page indicated:

No. 101-108: Sunday, February 28, 10:30 am-Noon. ?
ROOM: page ix.

No. 109-116: Sunday, February 28, 3:45-5:15 pm.
ROOM: page x.

No. 201-223: Monday, February 29, 10:20 am-Noon.
ROOM: page xi.

No. 224-254: Monday, February 29, 3:45-5:30 pm.
ROOM: page xii.

No. 301-325: Tuesday, March 1, 10:20 am-Noon.
ROOM: page xiii.

No. 326-346: Tuesday, March 1, 3:45-5:30 pm.
ROOM: page xiv.

No. 401-424: Wednesday, March 2, 10:20 am-Noon.
ROOM: page xv.

No. 425-449: Wednesday, March 2, 3:45-5:30 pm.
ROOM: page xvi.

designates Works-in-Progress Papers. Schedule to be distributed on-site.
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Neuro I Body Il Scientific Papers
No. 101-108
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Lunch Lunch Lunch
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Neuro II Body III Flow II
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Neuro
Body
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GENERAL MEETING INFORMATION

REGISTRATION

All meeting registration will take place in the Essex Ballroom Foyer, 3rd level of the Westin Copley Place, during the
following hours:

Friday, February 26 5:00 pm-9:00 pm
Saturday, February 27 7:00 am-9:00 pm
Sunday, February 28 7:00 am-6:00 pm
Monday, February 29 7:00 am-6:00 pm
Tuesday, March 1 7:00 am-6:00 pm
Wednesday, March 2 7:00 am-5:30 pm
TECHNICAL EXHIBITS |

An impressive collection of leading-edge technical exhibitors will once again support the SMRI scientific program. To
offer you, the attendees, maximum exposure to the manufacturers, exhibit hours have been tailored to the scientific
program schedule. Please plan to visit this integral component of the annual meeting in the Essex Ballroom during th
following hours:

Sunday, February 28 , 9:30 am-5:00 pm
* Monday, February 29 9:30 am-5:00 pm
Tuesday, March 1 9:30 am-5:00 pm
Wednesday, March 2 9:30 am-1:00 pm
SOCIAL PROGRAM

The Society for Magnetic Resonance Imaging cordially invites all attendees (single day registrants must visit the Social
Program Desk, registration area) to join in an evening of fellowship at the following receptions:

Opening Reception Saturday, February 27
Essex Ballroom Foyer 5:30 pm-7:30 pm
New England Clambake Tuesday, March 1
America Ballroom South 7:30 pm~-10:00 pm

A Social Program Desk will be staffed in the registration area for participants wishing to attend the receptions with
their spouse.




EDUCATIONAL PROGRAM

America Ballroom Center, 4th level

8:15 am

8:30-10:00 am

10:00-10:30 am

10:30 am-Noon

Noon-1:00 pm

1:00-3:00 pm

3:00-3:30 pm

3:30-5:30 pm

OPENING REMARKS

BASICS:

Physics
Contrast
Flow

MORNING BREAK

NEURO I

Anatomy/neoplasms
Vascular Abnormalities
White Matter Diseases

LUNCH

NEURO II:

Pediatric & Trauma
Iron Effects
Enhancements

AFTERNOON BREAK

NEURO III:

Cord Disease
Disk Disease
Head & Neck
MRS

B. L. Engelstad

J. C. Gore
R. E. Hendrick
W. G. Bradley

Technical Exhibits

M. H. Gado
L. I. Kricheff
K. R. Maravilla

Technical Exhibits

R. A. Zimmerman
R. I. Grossman
G. M. Bydder

Technical Exhibits
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EDUCATIONAL PROGRAM

America Ballroom Center, 4th level

8:00-9:30 am

9:30-10:30 am

10:30 am-Noon

Noon-1:00 pm

1:00-3:00 pm

3:00-3:30 pm

3:30-5:30 pm

BODY I:
Musculoskeletal—Joints

Musculoskeletal—Marrow
Musculoskeletal—3-D

MORNING BREAK

BODY II:

Vascular Artifacts
Cardiac MRI
Cardiac MRS

LUNCH

BODY III:

Motion Artifacts
Liver MRI
MRS in Oncology

AFTERNOON BREAK

BODY IV:
Genitourinary MRI
Pediatric MRI
Practical Issues
Future Directions

TOPICAL PROGRAM: FLOW IMAGING

Morning Agenda

Staffordshire Room, 3rd level

8:00-9:30 am

9:30-10:30 am

10:30 am-Noon

Noon-1:30 pm

Additional Topical Program and Evening Workshop information on page x.

FLOW Imaging I:
Presiding: R. M. Henkelman,W. T. Dixon

Advanced MR Angiography

Calibration Techniques for
Rephasing Moving Spins

CSF Flow Phenomena

MORNING BREAK

SCIENTIFIC PAPERS
Presiding: R. M. Henkelman, W. T, Dixon

No. 101-108: Flow I

LUNCH

J. M. Beltran
W. A. Murphy
S. E. Harms

Technical Exhibits

R. L. Ehman
C. B. Higgins
M. W. Weiner

Technical Exhibits

M. L. Winkler
J. T. Ferrucct
R. L. Nunnally

Technical Exhibits
P. J. Fritzsche
R. B Dietrich

L. R. Muroff
A. R. Margulis

D. G. Nishimura

G. W. Lenz
W. G. Bradley

Technical Exhibits

Technical Exhibits
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TOPICAL PROGRAM: FLOW IMAGING continued . . .

Afternoon Agenda
Staffordshire Room, 3rd level

1:30-3:00 pm FLOW IMAGING II:
Presiding: E. M. Haacke, D. G. Nishimura
Applications of Inversion and Saturation Techniques W. T. Dixon
MRI Methods in Turbulent, Vortical and Swirl Flows P. R. Moran
Applications of Cardiac-Gated Fast Scan Imaging R. J. Herfkens
3:00-3:30 pm AFTERNOON BREAK Technical Exhibits
3:30-5:00 pm SCIENTIFIC PAPERS
Presiding: E. M. Haacke, D. G. Nishimura
No. 109-116: Flow IT
EVENING WORKSHOPS
5:30-7:30 pm
Participants:
M. J. Bronskill J. L. Lancaster V. M. Runge
J. M. Cohen K. R. Maravilla A. Shirkhoda
K. R. Davis D. G. Mitchell G. Shoukinas
P. F. Hahn R. Peshock D. Thickman
M. Tio C. L. Partain J. C. Weinreb
K. C. Johnson T. A. Powers M. L. Winkler
J. B. Kneeland B. Rosen M. L. Wood
D. T. Kopp
CLINICAL CASE REVIEW;

C-I: Neuro, Staffordshire Room, 3rd level
C-II: Body, St. George A-B Rooms, 3rd level

A distinguished panel of MRI physicians and physicists will present and discuss their own special cases using an
interactive format. Attendees of the SMRI are invited to bring their own unusual, interesting, instructive or difficult
clinical cases and artifacts. These sessions provide an excellent opportunity for participants to ask questions and to see
how the experts approach clinical MRI cases.

PHYSICS TUTORIAL:

T-1: Physics, St. George C-D Rooms, 3rd level

These small group sessions provide participants with an opportunity to discuss questions regarding MRI physics and
instrumentation with MRI physicists. Physicians, technologists and anyone interested in gaining an increased
understanding of Magnetic Resonance Imaging concepts will benefit.



SCIENTIFIC PROGRAM

7:45 am

8:00-9:30 am

9:30-10:20 am

10:20 am-Noon

Noon-1:30 pm

1:30-3:00 pm

3:00-3:45 pm

Additional Scientific Program and Evening Workshop information on page xii.

OPENING REMARKS
America Ballroom Center, 4th level

FAST IMAGING

Presiding: 0. Nalcioglu, R. M. Henkelman
America Ballroom Center, 4th level

Rapid Scan MRI: An Overview

Contrast & Signal-to-Noise in Fast Img.

Clinical Applications: 3-D Fast Imaging

Role of Instant Scan Technique in Clinical MR Imaging

MORNING BREAK

SCIENTIFIC PAPERS

No. 201-208: Fast Imaging
Presiding: R. R. Price, R. S. Hinks
Staffordshire Room, 3rd level

No. 209-216: Joints
Presiding: S. E. Harms, J. V, Crues
St. George Rooms A-B, 3rd level

No. 217-223: Genitourinary
Presiding: S. McCarthy
St. George Rooms C-D, 3rd level

Works-in-Progress

LUNCH

ABDOMINAL IMAGING
Presiding: M. Tio
America Ballroom Center, 4th level

Progress in Abdominal MRI

MRICT: Eval. of Upper Abdom. Malignancy
MRI on the Upper Abdomen

MRI of the Abdomen and Pelvis

AFTERNOON BREAK

G. D. Fullerton

F. W. Wehrli
E. M. Haacke
V. M. Runge
L. L. Pykett

Technical Exhibits

Technical Exhibits

M. L. Wood
P. F. Hahn

G. M. Bydder
H. Y. Kressel

Technical Exhibits
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SCIENTIFIC PROGRAM continued . . .

3:45-5:30 pm SCIENTIFIC PAPERS

No. 326-333: Spectroscopy
Presiding: M. W. Weiner
St. George Rooms A-B, 3rd level

No. 334-340: Heart
Presiding: R. J. Herfkens
St. George Rooms C-D, 3rd level

No. 341-346: Pulse Sequences
Presiding: R. E. Hendrick, L. Eastwood
Staffordshire Room, 3rd level

EVENING WORKSHOPS

5:30-7:30 pm

Participants:
M. J. Bronskill J. L. Lancaster V. M. Runge
J. M. Cohen K. R. Maravilla A. Shirkhoda
K. R. Davis D. G. Mitchell G. Shoukinas
P. F. Hahn R. Peshock D. Thickman
M. lio C. L. Partain J. C. Weinreb
K. C. Johnson T. A. Powers M. L. Winkler
J. B. Kneeland B. Rosen M. L. Wood
D. T. Kopp

CLINICAL CASE REVIEW:

C-I: Neuro/General MRI, Staffordshire Room, 3rd level
C-II: Musculoskeletal, St. George Rooms A-B, 3rd level

A distinguished panel of MRI physicians and physicists will present and discuss their own special cases using an
interactive format. Attendees of the SMRI are invited to bring their own unusual, interesting, instructive or difficult
clinical cases and artifacts. These sessions provide an excellent opportunity for participants to ask questions and to see
how the experts approach clinical MRI cases.

SITE PLANNING:
St. George Rooms C-D, 3rd level

Appropriate site planning is critical to ensure successful MRI installation and operation. This workshop will address
such areas as mobile vs. fixed site, equipment selection, architectural planning and other operational considerations.
Individuals who are working with or planning an MRI installation will benefit from the workshop.

MRI TECHNOLOGIST ORGANIZING COMMITTEE:

7th level meeting rooms

The SMRI would like to involve MRI technologists as a more integral component of the Society. Toward this end, a
special program, geared to the MRI tech, is scheduled for the 1988 SMRI Meeting. Anyone interested in participating
in the content development of these sessions is invited to attend this organizational meeting.



SCIENTIFIC PROGRAM

8:00-9:30 am

9:30-10:20 am

10:20 am-Noon

Noon-1:30 pm

1:30-3:00 pm

3:00-3:45 pm

NON-INVASIVE MR ARTHROGRAPHY

Presiding: S. E. Harms, J. M. Beltran
America Ballroom Center, 4th level

MRI of the Hands and Feet
MRI of the Temporomandibular Joint
MRI of the Knee

MORNING BREAK

SCIENTIFIC PAPERS

No. 401-407: Spine
Presiding: E. Kanal
Staffordshire Room, 3rd level

No. 408-415: Vessels
Presiding: F. W. Wehrli
St. George Rooms A-B, 3rd level

No. 416-424: MR Operations
Presiding: P. M. Joseph, E. R. McVeigh
St. George Rooms C-D, 3rd level

Works-in-Progress

LUNCH

HEAD AND SPINE

Presiding: W. G. Bradley
America Ballroom Center, 4th level

MRI of Hemmorhage

Clinical Utilization of Gradient
Refocused Imaging Sequences

Nasopharynx and Skull Base

Gadolinium DTPA MRI in the Spine

AFTERNOON BREAK

J. S. Hyde
S. E. Harms
J. V. Crues

Technical Exhibits

Technical Exhibits

R. N. Bryan

K. R. Maravilla
A. N. Hasso

J. S. Ross

Technical Exhibits
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SCIENTIFIC PROGRAM continued. ..

3:45-5:30 pm SCIENTIFIC PAPERS

No. 425-432: Brain
Presiding: V. M. Runge
Staffordshire Room, 3rd level

No. 433-441: Contrast Agents
Presiding: J. C. Gore, M. L. Wood
St. George Rooms A-B, 3rd level

No. 442-449: Clinical Spectroscopy
Presiding: M. W. Weiner
St. George Rooms C-D, 3rd level




POSTER PAPERS

(P) POSTER SCIENTIFIC PAPERS
AVAILABLE FOR VIEWING DURING ALL EXHIBIT HOURS
AUTHORS PRESENT 1:00-1:30 PM DAILY
SUNDAY, FEBRUARY 28-WEDNESDAY, MARCH 2

AMERICA BALLROOM NORTH, 4TH LEVEL, WESTIN COPLEY PLACE

P1

DETERMINATION OF OPTIMAL CONTRAST WITHIN THE NORMAL AND PATHOLOGIC UTERUS VIA SYNTHETIC MRI
AC Duberg, S MecCarthy, RC Lange

Department of Diagnostic Radiology, Yale University School of Medicine

Although somewhat general pulse sequence protocols (SE long TR, long TE) have been
established for the uterus, the optimal TR,TE combination which provides best contrast among
normal or pathologic tissues in an efficient time period is not known. Directly acquired
images (SE 300,20; 1700,20, 40,60,80) were used to produce computed images of proton
density, T; and Ty. Synthetic images were then generated from the computed images and
operator specified scan parameters., The selected scan parameters were varied: TR from
100-3000 and a TE from 20-80. Sagittal images through the uterus were obtained in three
normal reproductive age women and three women with endometrial carcinoma.

Synthetic images were very comparable in diagnostic quality to actual acquired images.
In the normal women, endometrium, junctional zone, myometrium, endocervical canal and
fibrous strama could be clearly separated at SE 100,80. Similarly in women with endometrial
carcinoma, the tumor could be visualized at this very short TR, long TE sequence. Relative
contrast improved with increasing TR due to improved signal-to-noise, however, beyond a TR
of 500 there was no significant improvement in relative contrast. Relative contrast between
these tissue layers was optimal at a TE of 80, therefore not requiring longer TE's with
subsequent degradation of signal-to-noise., We conclude that much shorter repetition times
than are conventionally used may be useful in demonstrating normal and pathologic uterine
anatomy in a shorter scan time.
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P2

THE USE OF NMR IMAGING IN THE STUDY OF LACTATION IN THE GOAT
PA Fowler, MA Foster, CH Knight* & JR Mallard
Department of Bio-Medical Physics, University of Aberdeen, *Hannah Research Institute, Ayr.

450 | Mawn Udder 24 Vatos tin]

Transaxial slices were obtained throughout the lactation
cycle of British Saanen goats. Imaging at 0.04 Tesla used
an inter-leaved IR/SR pulse sequence allowing calculation
of T1 images by a 2 point method [Ti200, Tri000 ms]. Empty ™
mammary gland volumes were determined, by summation of the |
pixel areas from serial slices at 20mm intervals through |

the udder, and converted to litres. Imaging of phantoms, w |- WL vy/?’
and an isolated udder, gave errors of estimated to known .l e |
volumes of 6.5¢5.8% [simple phantom], 10.9+6.2% [complex « N Gy i Y ()|
phantom] and 1.9+6.2% [detached udder]. a |
For 8 weeks after first mating, goats had small udders i

with short T1 [<200ms] indicative of the Targe proportion
of mammary fat pad present. On the other hand female goats
mated in previous years had slightly larger udders at this
time. These were fluid-filled and had longer T1 [>250ms]. '
During lactation, mean milk yield, estimated udder volume '\
and T1 were 1linearly related. After cessation of milking, °?
milk collection within the udder led to a 2.5 fold increase 2}
in udder volume with an associated increase in Tl to 400ms. @

The relationship between mammary volume, estimated by NMR s
imaging, and milk yield was similar to those determined by
conventional techniques.

e Uit Valume (L1

= ¥

1 1 1 1 {onl |

Fig.1. Udder volume, milk yield and udder T1 of goats

mated for the first [0] or second time [® N o I s
P3 .
TTTLE SUPERPARAMAGNETIC PARTICLES AS GT-TRACT CONTRAST AGEMNTS:
Mrtirs EXPERIMENTAL STUDIES IN RABBITS AT 0.02 TESLA

o 5 w 15 20 I L] fo 15 20 5 10 Wby

Affiliation Pekka Niemi BM, Hannu-Paajanen MD, P-A Hals PhD, Minna Erkintalo BM

LEAVE THIS LINE BLANK Martti Kormano MD
Abstract text

Superparamagnetic particles cause a reduction of the gut signal by a
selective decrease of the T2 relaxation time ("negative contrast agent").
We have measured the relaxation rates of magnetite particles (diameter
0.5 um, Nycomed, Oslo) imbedded in agar gel at 0.02 Tesla. The test tubes
containing a wide range of particle concentrations we positioned . in water
or oil bath, and the MR image distorsions were anhalysed using different
pulse sequences. Finally, various concentrations of particles were
administrated into 9 rabbits and abdominal MR irlaging was performed at
0.02 Tesla (Acutscan, Instrumentarium). The T2 relaxation time was

dramatically decreased in the test tube measurements when the concentration

of particles increased from 0.01 mg/ml to 0.05 mg/ml. Significant
distorsion of MR images was observed in water and oil phantom studies
when the concentration of the particles increased over 0.07 mg/ml. The
distorsions were more pronounced on T2-weighted images. In animal studies
the lowering of the GI-tract signal down to background noise was observed
even at a dose of 1 mg/kg (0.03 mg/ml) of rabbit weight. The conclusion
is that ferromagnetic particles provide good negative contrast also at
very low field MR system.
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P4

MAGNETIC RESONANCE IMAGING OF THE PATELLOFEMORAL JOINT DURING EXTENSION AND INCREMENTAL FLEXION
OF THE KNEE: A DESCRIPTION OF THE TECHNIQUE

FG Shellock and JH Mink . ] ) o ]
Section of Magnetic Resonance Imaging, Department of Diagnostic Radiology, Cedars-Sinai Medical

Center, Los Angeles, CA

Although magnetic resonance imaging (MRI) has been shown to be an efficacious method for
evaluating internal derangements of the knee, no prior attempt has been made to utilize th1§
imaging modality to identify abnormalities of the patellofemoral joint related to knee flexion.
According to published data using plain film and computed tomography, pathological conditions
that affect the patellofemoral joint {(particularly patellar tracking problems) are most apparent
when the orientation of the patella to the trochlear groove can be visualized at angles of knee
flexion up to 30 degrees. Therefore, our objective was to develop a technique using MRI to
examine the patellofemoral joint during movement of the knee.

A special positioning device was constructed from nonferromagnetic components that enab]eq us
to perform axial plane imaging of both knees at the following joint angles: 0 (i.e., exteqs1om,
5, 10, 15, 18, 22, 25, 28, and 32 degrees. Seven subjects were studied using Tl-weighted imag-
es obtained with a 1.5 T scanner (Signa MR System, General Electric Company). The following
parameters were used: TR - 500 ms, TE - 20 ms, matrix - 256 X 128, slice thickness - 5 mm, ac-
quisition time - 1.10 min., approximate total examination time (i.e., extension to 32 degree§
flexion) - 20 min. Images were displayed using both static and "dynamic" formats. Qualitative
analysis of these studies indicated that normal subjects (N = 4) had patellas that were centrq]—
ized in the trochlear groove throughout the range of motion studied, while patients (N = 3) with
known pathology had patellas that appeared to be tiited and/or subluxed. '

In conclusion, we developed a means of using MRI to examine the patellofemoral joint dur!ng
extension and flexion of the knee that is reasonably fast and simple enough for jmp]ementat1on
in a clinical setting. The diagnostic value of this MRI application for evaluating pathology
of the patellofemoral joint remains to be demonstrated.

P5

MR-IMAGING IN DISORDERS OF THE FOOT AND ANKLE
F-U Oesterreich, M Heller, RP Spielmann, HH Jend, R Maas, T Knepper
Department of Radiology, University Hospital Eppendorf, Hamburg

Twenty—-two patients with clinically suspected or radiologically and
surgically confirmed diseases of foot and ankle were examined with MRI. The
following pathomorphologic conditions gave rise to the MR investigations:
osteochondritis dissecans, osteomyelitis, suspected recurrence of a surgically
resected tumor, painful conditions of unknown origin and others.

In most of the patients a spin echo (SE) multiplanar pulse sequence was
used to obtain TI1- and T2-weighted images (TE 20ms -~ 200ms, TR 300ms -
2100ms) . Fast field echo technique was applied in two patients ( Tl-weighted
images: TE 14ms, TR 250ms, flip angle 80 degrees: T2-weighted images: TE
23.3ms, TR 400ms, flip angle 10 degrees) .

MRI demonstrated pathomorphologic changes in all cases and moreover
revealed additional informations in some patients, which could not be achieved
by other diagnostic methods. Particularly, all cases of osteochondritis and
osteomyelitis could be diagnosed. Tumor recurrence was excluded in three
cases. Five of six patients with symptoms of pain were diagnosed to have a
bursotendinitis, whereas one of them had a capillary hemangioma of the plantar
surface of the foot. Furthermore, MRI was appropriate in delineating aseptic
osteonecrosis of the talus and postoperative scar tissue in a patient with
fibrosis of the plantar fascia who had undergone surgical treatment twice
before. Integrity of the syndesmotic tibiofibular ligaments in a patient with
an isolated posterior "Volkmann" triangle could be shown by means of MRI.

In contrast to CT and other diagnostic methods bones, joint capsules,
tgndon;, ligaments and vessels can be delineated simultaneously in multi-—
directional slice technique. Thus MRI is superior to all other diagnostic

proqugres. A time-consuming stepwise diagnostic approach can often be
avoided.
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P6

EARLY DETECTION OF HEPATIC TUMOR BY CT/MR IN EXPERIMENTAL & CLINICAL STUDY
LC Chiu, TT Peng, R Ong, J Butler, T Trezona, P Chow
UCLA-Harbor Diagnostic Imaging Center, Torrance, California

Liver imaging using state of the art CT technique and 0.5T MRI was
carried out using 16 rabbits. An anaplastic sarcoma was surgically implanted
into the liver. Sequential scans were performed every other day after tumor
implantation. Dynamic CT with 5mm incremental survey scan following IV bolus

administration was performed. The rabbits were then rescanned every 2-5
minutes at the level of the lesions. MRI utilizing 300/16/16/128 and
2000/100/2/256 with gradient refocusing SE technique was performed. All

animals were sacrificed within twelve hours of their last examination and
surgical pathology correlated.

Our preliminary result indicated that the smallest size of tumor that
could be consistently detected by dynamic CT is in the range of five mil-
limeters. This is beyond the sensitivity for MRI. For lesions greater than
eight millimeters, dynamic CT and MRI are equal in sensitivity. T1 and T2
weighted MRI pulse sequences are equally sensitive for lesions of this size.
However, there is higher specificity and level of confidence in interpreta-
tion with the T2 WI. Although dynamic CT is the most sensitive modality,
location of lesion and normal respiratory excursion can mask lesions. Delay
scan can also miss lesions detected during the dynamic phase as they become
isodense. Result of clinical application will also be presented.

P7 .

PRIMARY LIVER TUMORS: DIFFERENTIAL DIAGNOSIS BY MRI WITH HISTOPATHOLOGICAL CORRELATION

E Rummeny, DD Stark, R Weissleder, S Saini, PF Hahn, CC Compton, J Wittemberg, RA Malt,

JT Ferrucci

Department of Radiology, Surgery, and Pathology, Massachusetts General Hospital, Boston, MA

To establish criteria for the differential diagnosis and staging of primary liver tumors
(PLT) , morphologic features, and MR tissue characteristics were evaluated in 45 patients. Tl
and T2 weighted spin echo (SE), gradient recalled echo (GR) , and phase contrast (PC) images
were obtained at 0.6 T. Quantitative image analysis included measurement of tumor-liver
contrast-to-noise ratios, tumor/liver signal intensity ratios, and calculations of proton
density and relaxation times. Qualitative image analysis included comparison to CT (all
cases), angiography (25 cases), and gross and microscopic pathological examination of the
surgical specimen (15 cases). MR detected all 34 pathological proven lesions, while CT
detected 28/34 lesions. Hepatocellular carcinoma (HCC) was always (17/17) hyperintense on T2W
weighted images but had variable signal intensity on Tl weighted images due to fatty
degeneration. Focal HCC often showed capsules (4/6) or fatty change (3/6) that permitted a
tissue specific diagnosis, but multifocal HCC (O0/1l1) did not. CT identified the tumor capsule
only in 2/6 cases and never detected fatty degereration of the tumor. Cholangiocarcinoma and
focal nodular hyperplasia showed diagnostic morphologic features in /7 by MR and 47 by CT.
Our experience suggests that MRI is more accurate than CT for detection, differential
diagnosis, and preoperative staging of PLT.
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MRI OF FOCAL SPLENIC TUMDRS
PF Hahn, R Weissleder, DD Stark, S Saini, G Elizondo, JT Ferrucci
Department of Radiology, Massachusetts General Hospital, Boston, MA

The study was undertaken to define the MR appearance of splenic tumors, including lesion
and spleen tissue characteristics in thirteen cancer patients with focal splenic lesions; fifty
volunteers and cancer patients without splenic abnormality served as controls. Measurements
made in individuals with normal spleens show that relaxation times of tumor and splenic tissue
are so similar that spin-echo MR imaging underestimates the size and extent of focal splenic
disease or may miss lesions entirely. In patients with focal splenic lesions, four patterns
were encountered that permit lesion detection on spin-echo MR images. Central areas of long T2
within the tumor were encountered in seven cases and corresponded histologically to
liquefactive necrosis. Foci of short Tl produced by hemorrhage were responsible in three cases
for lesion detection. One lesion isointense on both Tl weighted and T2 weighted pulse
sequences was detected by gross splenic deformity. Two spleens emitted abnormally low signal
on T2 weighted images, permitting lesion detection through natural tissue contrast.
Transfusional iron overload is suspected in both of these cases. We conclude that MRI is an
insensitive technique for screening the spleen for focal lesions.

P9

CLINICAL DIAGNOSIS OF SPLENIC LYMPHOMA AND METASTASES USING
SUPERPARAMAGNETIC IRON OXIDE

R Weissleder, DD Stark, G Elizondo, LE Todd, PF Hahn, S Saini, J Wittenberg,
JT Ferrucci.

Department of Radiology, Massachusetts General Hospital, Boston and MR Unit,
University Hospital of Monterrey, N.L., Mexico

MRI has proven insensitive in the detection of splenic lymphoma using standard imaging pulse
sequences. Previous animal research has suggested that enhanced MRI can increase detectability
of focal and diffuse splenic lymphoma. We have extended this research to a clinical study of nine
patients, 4 patients with splenic lymphoma, one patient with splenic metastases and 4 control
spleens in patients without splenic abnormality. All patients received intravenous
superparamagnetic iron oxide (AMI-25 Advanced Magnetics Inc, Cambridge, MA) at a dose of 20
and 40 pmol Fe/kg. At a dose of 40 umol Fe/kg the signal intensity of normal splenic
parenchyma decreased to that of background image noise. Focal tumor did not change its signal
intensity and therefore appeared hyperintense relative to spleen. Diffuse lymphoma showed a
smaller decrease in signal intensity than control spleens. This initial experience suggests that
contrast enhanced MRI will be useful in the diagnosis of splenic disease.
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P10
CLINICAL HIGH RESULUTION MRI USING A Sizs MATRIX SI7&
RF Spielmann, HH Jend, H Eooliman, R Maas, T Enepper,
M Heller, FU Qesterreich
Department of Radiology, University Hospital, Hamburg, FRG
Im high resolution MRI with reduced field of views (FOV), W™ -
around artifacts can be a problem. 6n alternative approach to decrease
pixel 8 is to increase the matrix size while maintaining the FOV
conastant.
We investigated the feasibility of clinical imaging with a SHig=

rious disorders. MRI wac
spin-acho seguences (TR

matrix in 22 patients with v
1.3 T magnet using multi-sli

performed with a

=450 ma,

20 mgl well as fast field-echo sequences. Slice-thickness was T T
mim,  FOYV 1Z20-450 mm, fat-water shift 4-5 pixels. With 4-8 measuremsnts,

the acquisition time for the 5122 matrix was 18-31 min.

The 5122 matrix was used in § patients +for sagittal mid-line
sections through the head, in 3 patients for long sagittal sections
through the spine, in 4 patients for coronal sections through the

- and in 3 patients for sections through the joints of the knee
and ankle. There was a significant improvemant of resolution with the

matrix compared to the conventional 2%6%® matrix. The inoreased
wlution provided advantage in the defirnition of the borders of mass
ions  and facilitated the detectability of small lesions. Howewver ,
the decrease of the signal-to-noise ratio required a careful  selection
paramete attecting the resolution, such as slice
and fat-water shift.

P11 .

IN VITRO T1 AND T2 MEASUREMENTS ON BREAST TISSUES
JC Blechinger and EL Madsen
Department of Medical Physics, University of Wisconsin-Madison

In vitro relaxation time measurements of breast tissue have been made at 22°C and 37°C
on a 10 MHz spectrometer and at 40°C on a 40 MHz spectrometer. Results were then compared
with histology.

Breast tissue, obtained from reduction mammoplasty was placed into specimen jars without
media and transported on ice. Tissue samples were excised from the surgical specimen with
clean forceps and scalpel on a Teflon board. Measurements began within three hours of sur-
gery. Tl and T2 relaxation times were measured on a 10 Miz spectrometer equipped with a
variable temperature probe and on a 40 MHz spectrometer using the Carr-Purcell-Meiboom~
G111l spin-echo sequence with 255 recorded points for T2 and the inversion recovery sequence
with 20 points for TI1.

Tl at 10 MHz and 22°C averages 493 ms for mostly fibrous tissue and at 37°C averages
571 ms, corresponding to a slope of 5.18 ms/°C. This temperature distribution could be
significant for imaging of the breast since the temperature varies from the skin surface
to the chest wall, and also for possible monitoring of the temperature distribution in
hyperthermia cancer treatment.

Four samples with varying histologies were measured at 10 and 40 MHz. The average Tl
was 636 ms at 10 MHz and 946 ms at 40 MHz, yeilding an estimated power law fit of about
frequency** 0.3,
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Fe/HBED ENHANCED MR OF LIVER CANCER
Y-M Tsang, M Chen, G Elizondo, D Stark, D White, B Engelstad, S Saini, J Ferrucci
Department of Radiology, Massachusetts General Hospital, Contrast Media Lab, UCSF

Fe-HBED is an hepatobiliary tissue specific MR contrast agent. We studied
mammary carcinoma implanted in the liver of rats using the head coil of a 0.6T
clinical MR imaging system and a spin echo TR=250 msec, TE=21 msec pulse sequence.
Changes in liver signal-to-noise ratio (SNR) and the tumor-liver contrast—to-noise
ratio (CNR) were correlated with in vitro measurements of tissue Tl and T2
relaxation times using a Bruker 20 MHz Spectrometer. Immediately after intravenous
injection of 0.2 mmol/kg Fe-HBED, liver SNR increased by 13%. However, nonspecific
enhancement of tumor resulted in a decrease in CNR of 26%, apparent visually as a
decrease in lesion conspicuity. At 30 minutes, selective distribution of Fe-HBED to
liver tissue dominated; liver SNR was increased by 64% and tumor-liver CNR increased
by 60%, manifested qualitatively as increased lesion oonspicuity. In vivo
enhancement of MR images correlated with in vitro enhancement of Tl relaxation.

P13

DELAYED MAGNETIC RESONANCE HEPATIC IMAGING WITH GADOLINIUM-DTPA
RC Nelson, ME Umpierrez, JL Chezmar, ME Bernardino
Emory University School of Medicine

MR imaging of the liver following the intravenous administration of Gadolinium-DTPA
demonstrates maximum contrast enhancement between normal liver and focal lesions when
Tl-weighted imaging is performed within two minutes of the bolus. A rapid MR imaging sequence
which would provide multiple slices through the entire liver within two minutes or less, with
adequate signal-to-noise, has yet to be optimized. Another approach would be to perform
delayed hepatic MR imaging 4 to 6 hours following Gd-DTPA, similar to the delayed hepatic CT
technique using iodinated contrast agents. Delayed hepatic MR could be advantageous both in
terms of improved lesion-to-liver contrast and because timing factors would be less critical.
Since Gd-DIPA and iodinated contrast agents are in many ways analagous, we undertook this study
to determine if there is delayed excretion of GA-DTPA by the hepatocytes as is seen with
iodinated agents. Eleven 3 to 5 kg. New Zealand white rabbits underwent MR imaging prior to
and then at 4, 5, and 6 hours following the IV administration of 0.3 mM/kg of GA-DTPA. Imaging
was performed at 0.5 tesla utilizing a spin—echo sequence of TR/TE-250/20 msec. Operator
defined ROI's were obtained from the liver and muscle both pre- and post-contrast. From these
intensity changes the percent post-contrast enhancement was determined for each acquisition.
The average percentage enhancement for liver and muscle at the various time intervals is as
follows:

IMMEDIATE(%) 4 HOURS(%) 5 HOURS(%) 6HOURS (%)
LIVER 31 +10 10 + 14 10 + 8 11 +38
MUSCLE 17 + 17 2+ 14 4+ 13 4+ 12

It is concluded that there is not significant hepatocyte excretion of GA-DTPA at 4 to 6
hours post-contrast injection and that this would not be an advantageous paramagnetic contrast
strategy for focal hepatic lesion detection.



















































































































































































































































































































































































































