
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	http://www.researchgate.net/publication/256703131

In	vivo	High	Angular	Resolution	Diffusion
Imaging	at	16.4	Tesla

CONFERENCE	PAPER	·	JANUARY	2012

READS

16

1	AUTHOR:

Othman	Alomair

University	of	Queensland

5	PUBLICATIONS			0	CITATIONS			

SEE	PROFILE

Available	from:	Othman	Alomair

Retrieved	on:	21	October	2015

http://www.researchgate.net/publication/256703131_In_vivo_High_Angular_Resolution_Diffusion_Imaging_at_16.4_Tesla?enrichId=rgreq-5a8a83a2-0c9b-4497-9b3f-0850acfd2c6b&enrichSource=Y292ZXJQYWdlOzI1NjcwMzEzMTtBUzoxMDQ4MzI5Mzc0OTY1ODhAMTQwMjAwNTUyODk4MQ%3D%3D&el=1_x_2
http://www.researchgate.net/publication/256703131_In_vivo_High_Angular_Resolution_Diffusion_Imaging_at_16.4_Tesla?enrichId=rgreq-5a8a83a2-0c9b-4497-9b3f-0850acfd2c6b&enrichSource=Y292ZXJQYWdlOzI1NjcwMzEzMTtBUzoxMDQ4MzI5Mzc0OTY1ODhAMTQwMjAwNTUyODk4MQ%3D%3D&el=1_x_3
http://www.researchgate.net/?enrichId=rgreq-5a8a83a2-0c9b-4497-9b3f-0850acfd2c6b&enrichSource=Y292ZXJQYWdlOzI1NjcwMzEzMTtBUzoxMDQ4MzI5Mzc0OTY1ODhAMTQwMjAwNTUyODk4MQ%3D%3D&el=1_x_1
http://www.researchgate.net/profile/Othman_Alomair?enrichId=rgreq-5a8a83a2-0c9b-4497-9b3f-0850acfd2c6b&enrichSource=Y292ZXJQYWdlOzI1NjcwMzEzMTtBUzoxMDQ4MzI5Mzc0OTY1ODhAMTQwMjAwNTUyODk4MQ%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Othman_Alomair?enrichId=rgreq-5a8a83a2-0c9b-4497-9b3f-0850acfd2c6b&enrichSource=Y292ZXJQYWdlOzI1NjcwMzEzMTtBUzoxMDQ4MzI5Mzc0OTY1ODhAMTQwMjAwNTUyODk4MQ%3D%3D&el=1_x_5
http://www.researchgate.net/institution/University_of_Queensland?enrichId=rgreq-5a8a83a2-0c9b-4497-9b3f-0850acfd2c6b&enrichSource=Y292ZXJQYWdlOzI1NjcwMzEzMTtBUzoxMDQ4MzI5Mzc0OTY1ODhAMTQwMjAwNTUyODk4MQ%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Othman_Alomair?enrichId=rgreq-5a8a83a2-0c9b-4497-9b3f-0850acfd2c6b&enrichSource=Y292ZXJQYWdlOzI1NjcwMzEzMTtBUzoxMDQ4MzI5Mzc0OTY1ODhAMTQwMjAwNTUyODk4MQ%3D%3D&el=1_x_7


1Cen

Introd
ratio. T
in-vivo
time a
study, 
the fre
Metho
at a flo
MRI d
Paravi
with th
2.4/6.4
encod
trigger
experi
The M
resulti
the FT
phase
accele
of the 
segme
using 
(Point 
Whole
multip
step-s
when t
Resul
measu
with n
and re
image
These
Constr
Concl
seque

Figure
weight
probab

Refere
[1] Mo
2010:2
 
 
 

ntre for Advanced

duction: In roden
This has been us
o studies [2] and 
and the shortenin

we optimized th
equency and pha
ods: Four C57BL
ow rate of 1 L/mi
ata were acquire
ision 5.1. A Bruk
he following para
4 ms and a b-va
ing measuremen
ring). Either 1 or 
mental time fram

MRI data were ac
ng in an acquire

T acceleration fac
 direction and, 

eration was used
echo train lengt

ented into 4, 8, a
a combination o
Resolved Spect

e-brain probabilis
le fibre orientatio
ize and maximu
the FOD amplitu
ts. The 2D-DW
urements with 64
o clear reduction

espiratory trigger
 acquired with th

e sequence param
rained Spherical 
usion. The opti
nce could be use

e 1. (1) DTI par
ted image. (E) 
bilistic tractograp

ences 
oldrich RX et al., 
23:884. [4] MRtri

In
Othman I 

d Imaging, Univers

nt MRI, a high m
sed for a high-sp
especially at 16

ng of the T2 rela
he HARDI echo p
ase direction. The
L6 mice underwe
n. The respirator
ed on the 16.4 T
ker Stejskal-Tan
ameters: TR = 60
alue of 3000 s/m
nts have been a
2 excitation ave

me of 2h. 
cquired with 12 o
ed resolution of 1
ctor =1.35 and F
consequently, re

d in the read dire
th (ETL) and con
and 10 shots to re
f field-map base
troscopy) placed 
stic fibre-tracking
ons (maximum h
m angle betwee

ude was < 0.01 [1
W-EPI sequence 

4 directions at 16
n in the local fiel
ring was found to
he 0.6 mm slice t
meters produced
Deconvolution (

mized segmente
ed for assessing

rametric images 
Tensor compon

phy showing the 

NeuroImage, 20
ix, http://www.bra

n vivo High A
Alomair1, Graham

sity of Queensland,

magnetic field is 
patial and high-an
6.4T, there are se
xation time. With
planar imaging (
e 2D HARDI data
ent a DWI experim
ry rate and tempe
Tesla vertical bor
ner pulse-field g
000 ms, a minim

mm2. Four dummy
acquired within a
erages (NEX) we

r 24 contiguous 
125×150 microns
FT overscans = 1
educes the expe

ection, because i
nsequently shorte
educe the off-res

ed shimming for t
in the centre of t

g was performed 
harmonic order, 
n steps = 45º. A

1]. 
with four segm

6.4 Tesla. A high
ld inhomogeneity
o be critical for r
hickness produc
d high-quality diff
(CSD) reconstruc
ed 2D-DWI EPI 

animal models t

reconstructed fr
ent along the X
streamlines from

10:51:1027. [2] D
ain.org.au/softwa

Angular Resolu
m J Galloway1, Ian
d, Brisbane, Queen

desirable feature
ngular resolution
everal physical c
h the HARDI, th
EPI) sequence;
asets were acqui
ments while ana
erature were ma
re animal system
gradient spin-ech
mum echo time (T

y scans were em
approximately 25
re used to increa

slices acquired a
s. Partial k-space
15. The encoding
eriment time. In
t did not reduce 
ens the echo tim
sonance effects a
the global head
the brain.  
using the progra

lmax=6). Five m
Any track with len

mentation and N
her number of E
y distortion, but t
reducing the pha
ced a better quali
fusion tensor pa
ction (Figure1). 
can produce hig
that require the lo

rom in vivo segm
X-Z axis. (F) Fra
m a coronal slice 

Denic, A et al., N
are/. [5] Tournier 

ution Diffusion
n M Brereton1, Mar
nsland, Australia, 2

Australia 
 

e, because it pro
 diffusion-weight
challenges, inclu
is results in long
incorporated seg
ired with 30 or 64
esthetised using

aintained between
m using a micro 2
ho was interface
TE) = 13.97 ms 
mployed to reach
5 and 55 mins (
ase the SNR and

at 0.8 and 0.6 mm
e data were acq
g acceleration pe

n the frequency 
the TE or the ac

me to avoid acqu
and distortion ar
area, followed b

am MRtrix [4] wi
million tracks wer
ngth < 1 mm wa

NEX=2 demonstr
PI segmentation
this significantly
ase error and co
ity image than th
rametric images

gh-quality diffusio
ongitudinal studi

mented EPI with
actional anisotro
at the level of the

Neurotherapeutics
JD, et al. Neuro

n Imaging at 1
ree Smith2, and Ny
2Pharmacy School

ovides a high sp
ted imaging (HA

uding magnetic s
g experiment tim
gmentation and 
4 directions with 

g 3% isoflurane/o
n 60–75 beats p
2.5 gradient sys

ed with a segmen
to accommodate
h a steady state
(without respirat
d to reduce the m

m thickness with
quired in both the
ermits the trunca
direction, a zer

cquisition time. T
uisition at the late
rtefacts. Further 
by a more localiz

ith a constrained
re generated, wit
as discarded and

rated robustnes
ns was not advan

increased the a
onsequently, redu
hat with 0.8 mm s
s and permitted a

on images at 16
es and a non-inv

h 64 directions:
opy. (2) A whole
e lateral crossing

s, 2011:1. [3] Ha
oImage 2007; 35:

16.4 Tesla 
yoman D Kurniaw
l, University of Qu

patial resolution a
RDI) ex-vivo of t

susceptibility, the
me and increased

a partial Fourier
a high b-value in

oxygen for induct
er minute and 30
tem and 20 mm
nted EPI read-o
e the two identic
e net magnetizat
ory triggering) o
motion artefacts

h FOV = 1.60×0.9
e phase- and fre
ation of the k-spa
ro fill factor acc
The encoding ac
e stage of the T2
reduction in the 

zed shimming us

d spherical deco
th the following 

d the termination

ss and reproduc
ntageous, becau
acquisition time. A
ucing the ghosti
slices, because o
a high-quality pro

6.4T within a rea
vasive imaging a

(A-C) Eigenvalu
e brain tractogra
g of the anterior 

arsan, LA et al., N
:1459. 

wan1 
ueensland, Brisban

and a high signa
the mouse brain
e lengthening of 
d sensitivity to m
r transform (FT) 
n the range of 30
tion and 1–1.5% 
0oC.  
 SAW volume he
ut sequence to 

cal diffusion grad
ion. 30 or 64 dif

or 1 and 2h (with
, whilst maintain

96 cm and matri
equency-encodin
ace by approxim
eleration of 1.35

cceleration allowe
2 relaxation perio
distortion artefac
ing a voxel deriv

nvolution (CSD)
parameters bein

n criteria were to

cibility in acquiri
use the motion a
A combination o
ng from the mot
of the lower parti
obabilistic tractog

asonable experim
approach.  

ues (λ 1, λ 2, and
aphy reconstruc
commissure.  

NMR in Biomedic

ne, Queensland, 

al-to-noise (SNR
[1]. However, fo
the T1 relaxation

motion [3]. In this
reconstruction in

000 s/mm2.  
for maintenance

ead coil, running
acquire the data

dients with į/ ǻ =
ffusion directions
h the respiratory
ing a reasonable

x size = 128×64
ng directions with
mately 30% in the
5 was used. No
ed the truncation
od. The EPI was
cts was achieved
ved from PRESS

 [5] to model the
ng used, 0.1 mm

exit the brain o

ing the diffusion
rtefact worsened

of navigator echo
tion artefact. The
al volume. 
graphy using the

mental time. This

 

d λ3). (D) Trace-
cted using CSD-

cine, 

) 
r 
n 
s 
n 

e 

g 
a 
= 
s 
y 
e 

, 
h 
e 
o 
n 
s 
d 
S 

e 
m 
r 

n 
d 
o 
e 

e 

s 

-
-

3543Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


