
---- . \J \~/U~I'~'\0 '-f v...lt- '
~~\'-J ~ _iD

\ Book of Abstracts q)fJfJtII ~Lf I
Volume 1

. ... . ..
Society of Magnetic

Resonance in Medicine

Ninth Annual Scientific Meeting
and Exhibition

August 18-24, 1990
New York, New York USA



Book of Abstracts

Volume J

SOCIETY OF MAGNETIC RESONANCE
INMEDICINE

Ninth Annual Scientific Meeting and Exhibition

August 18-24, 1990
New York, NY V.S.A.

*President. Joanne S. lngwall. Ph.D.
*President-Eleet. Hcrbcrt Y. Kressel, M.D.

*Past President. Graerne M. Bydder, M.B .. Ch.B.
*Treasurer. Seymour H. Koenig. Ph.D.

*Secretary. Harold M. Swartz. M.D .. Ph.D.

Board o( Trustees

tE. Rayrnond Andrew, Ph.D .. D. Se.
Robert S. Balaban. Ph.D.
WilJiam G. Bradley. Ph.D .. M.D.
R. Nick Bryan, M.D .. Ph.D.
Lawrence E. Crooks. Ph.D.
Jan den Hollander. Ph.D.
William A. Edelstein, Ph.D.
Roland Felix. M.D.

John R. Griffiths. M.B .. B.S.
Paul C. Lauterbur, Ph.D.
Michael T. Modic. M.D.
C. Leon Panain. M.D .. Ph.D.
Jarnes W. Prichard, M.D.

*Ian c.P. Smith, Ph.D.
Kamil Ugurbil, Ph.D.

*Ad E. van Voorthuisen. M.D.
Brian S. Worthington, M.B .. B.S.

*Executive Cornrnittee
fEditor, Magnctic Resonance in Medidne

Scientific Program Committee

Herbert Y. Kressel. M.D. (Chairman)
Roben S. Balaban, Ph.D.
Johannes Bloem. M.D .. Ph.D.
Jan A. den Hollander, Ph.D.
Roland Felix. M.D.
Gary Glazer, M.D.
John C. Gore. Ph.D.
Roben I. Grossman. M.D.
lan R. Young, Ph.D.
Truman Brown. Ph.D. (Past Chairrnan)

Acting Director
Lynelle M. Coming

Local Arrangements Committee

Jeffrey C. Weinreb, M.D. (Chairman)
Sheila M. Cohen. Ph.D.
Sadek K. Hilal. M.D .• Ph.D.
Joseph P. Whalen. M.D.

Conrerence Manager
Renee Sauers

ISSN 0891-7612



A New Approach to Reducc Diffusion Effect in NHR Hicroscopy

A. Tannós and H. Pane~ucci
Departamento de Física, Instituto de Física e QU1mica de São Carlos, Universidaõ<

de São Paulo, Caixa Postal 369, 13.560 - São Carlos, SP, Brasil

Several authors have pointed to NMR
microscopy as a new direction to bc
followed by NHR imaging. The maln
drawbacks to microscopic imaging are
the slgnal-to-noise ratio and the
reduction of resolution imposed by the
intrinSlc random motion (dlffusionl of
the nuclei under observation in the
presence of the high intensity
magnet1c field gradients.The diffusion
effect lS indeed responsible for both
phenomena. The usual techniques
employed (3D Projection Reconstructlon,
Diffusion Effect Reduced Gradient Echc,
DRG1~,2 have in common the fact that
they alI acquire the NHR 5ignal, either
a FIO or Ech~ ln the presence of a
strong magnetic field Mreadout
gradlentM. The effect on SNR of the
diffusion phenomena was satisfactorily
solved by the new approaches on th~
recalled Echo method as the ORG
technique (that uses direct Fourier
reconstruction algorithmsl.

Stil1 remaining however is the
effect on resoJution. The purpose of
this work is to introduce a ne~
approach to direct Fourier reconstruc-
tion techniques that permit acquisltion
of images with absolute1y no
restriction on resolution imposed by
diffusion or other T2-1ike phenomena.

Hethod:

The general method for NMR imaging
can be thought as a space transform of
a function S(Rl sampled in the
·slgna1 space" R. The way of
samp1ing, defined as a trajectory on
that space, defines the teehnique used.
There are we1l known k-space trajec-
tories for the different teehniques
proposed and that for ORG ean be seen
in Figure 1.
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Figure 1. ~-spacc trajectory for the
Oiffu~ion Effect Reduced Gradlent Echo
(ORGl . The exeursion of the variable
Kx c 1 G~T~ is redueed to provide less
time of dlffusion ln the presence of
Gx without affeeting absolute
reso1ution.

The purpose of our scheme is to
eliminate the excurSlon of the signa1
in the presence of the read gradient,
reducing the number of acqu í s i t í on s l,:

one for eaeh induced signa1. Te
compensate, the three gradients are
applied as phase eucod í nç qrad i en t s (::.
3D imagingl as i11ustrated in figure 2.
The diffusion 1imited resolution
inherent to the above techniques2,

.. I 2 '(6r10 & V-~ O ~acq'

does not apply to our proposition,
since Tacq .• O.

The only drawback of our techniqur
is the inerease of the total experlment
time. For a 30 data set of NxNxN pOlnts.
N3 FIOs must be generated against
N2 FIOs for eonventional 3D techniques.
This is however compensated by the
drastic reduction on the reeeiver
bandwidth (BWl since the sampled signa:
has only low frequency components (FID
without gradient applledl. The l1mit
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Figure 2. Scheme for the proposed
technique. The signa1 S(~ , R , ~zl is
acquired on1y once for eac~ va~ue of
IGx' Gy' Gz I·
value of BW is only determined by the
repetition time TR in the same way as
in the BOXCAR Averaging. The resu1tant
improvement in SNR leads to less number
of averages and consequent reduction in
total acquisition time.

1. Lauterbur, P.C., IEEE Trans.
Nuel. Se i., 31, 101O 1198'4-1-.---

2. ----Cho, Z.H. et aI, Hed~~.,15
(ti i. 815 (198!:! I.



Campo Dado 

***** Documento 1 de 1 

No. Registro 000814435 

Tipo de 
material TRABALHO DE EVENTO-RESUMO - INTERNACIONAL 

Entrada 
Principal Tannus, Alberto 

Título New approach to reduce diffusion effect in nmr microscopy. 

Imprenta Berkeley : Society of Magnetic Resonance in Medicine, 1990. 

Descrição p.392. 

Assunto RESSONÂNCIA MAGNÉTICA NUCLEAR 

Autor 
Secundário Panepucci, Horácio Carlos 

Autor 
Secundário 

Annual Scientific Meeting and Exhibition of the Society of Magnetic Resonance in 
Medicine (9. 1990 New York) 

Fonte Book of Abstracts, Berkeley : Society of Magnetic Resonance in Medicine, 1990 

Unidade USP IFQSC-F -- INST DE FÍSICA DE SÃO CARLOS 

Unidade USP IFQSC-F -- INST DE FÍSICA DE SÃO CARLOS 

Localização IFSC PROD001341 

 


