
Nyom
1Cen

Introd
somat
the bra
develo
The lo
signal 
difficul
matter
Recen
imagin
essen
numbe
encod
data 3.
Metho
were r
The ac
uniform
dimen
bandw
Separa
In add
Conso
DECst
spheri
using 2
steps 
amplit
genera
Resul
structu
other g
Waxho
pattern
surrou

Figure
A 3D G
sample
plane 
Volum

Concl
advan

Refere
2012;5
http://w

man D. Kurniawan
ntre for Advanced 

duction:   The ar
tosensory or barr
ainstem, the ven
opment and plast
ow-resolution stru

change in the m
lt to achieve usin
r tissue separatin
ntly, we described
ng (TDI) techniqu
ce, this is achiev
er on a high-reso
ed by RGB color
. In this study, w
ods: Four 12-wee
removed from the
cquisition consis
mly distributed D
sions to shorten 

width, 4 excitation
ately, 10 brains w

dition, this study a
ortium (AMBMC) 
t-TDI maps were
cal deconvolutio
2nd order integra
= 45º and 3 FOD
ude was < 0.01. 
ated for each mo
ts:  The barrel s
ures were still inv
grey matter struc
olm space from 1
n can be distingu

unding grey matte

e 1. DECst-TDI c
Gradient Echo im
es (<10%, n=10)
selected at the 

me rendering of th

usion: The bar
ce in our ability t

ences: (1) Peter
59:286. (4) Calam
www.brain.org.au

Visuali
n1, Zhengyi Yang1,
Imaging, Universi

Victoria, Aus

rrangement of wh
rel cortex. The pa
tral posterior me
ticity of the barre
ucture of barrel c

micro and macro-v
ng Magnevist enh
ng the barrels.  
d a new method 
ue is able to sign
ved by generating
olution grid4. In th
rs and incorporat
we apply DECst
ek old adult C57
e skull and place
ted of (1) 3D Diff

DW directions, b=
the acquisition t

ns with an acquis
were imaged usi
also compares th
15μm resolution

e calculated as pr
n (CSD)7 to mod
tion over fibre or

D samples/step, a
To avoid intensi

ouse data set, an
tructure could no
visible after avera
ctures such as th
16.4T 30μm imag
uished, as the ind
er. The spatial ar

can visualize th
mage showing a
) showed clear d
same angle to th

he DECst-TDI ma

rel cortex struct
to map structural

rsen CC Neuron 
mante F, et al. N
u/software/ (7) T

ization of Mou
, Kay Richards2, F
ity of Queensland,
tralia, 3Florey Neu

hisker follicles on
athway between 

edial (VPM) and p
el cortex are of gr
cortex can be ind
vasculatures sur
hanced ex-vivo s

to achieve supe
ificantly increase
g a very high num
he directional enc
ted into the TDI m
t TDI to produce
BL6 mice were a

ed in Fomblin. MR
fusion-Weighted 

=5000s/mm2 with
ime to ~15h (n=2
sition time of ~2.5
ng various Magn

he barrel visualiz
n C57 BL6 atlas. 
reviously describ

del multiple fibre 
rientation distribu
any track with len
ty saturation in th

nd the DECst TD
ot be visualized o
aging the brains 

he thalamic nucle
ges”). In contrast
dividual barrels a
rrangement of ba

he structure of b
 tangential slice 

delineation of the
he average brain
ap after eroding 

ure can now be
l and functional c

2007;56:339. (2)
Neuroimage 2010

ournier JD, et al.

use Barrel Co
ernando Calamant
 Brisbane, Queens
uroscience Institut

n the rodent’s sno
the whiskers an

posterior medial 
reat interest in ne
irectly visualized
rrounding each b
samples, possibly

r-resolution usin
e the spatial reso
mber of streamlin
coded color shor
map. DECst TDI
e high-resolutio
anaesthetized an
RI data were acq
Spin-Echo sequ
 an acquisition ti
2); (2) 3D gradie
5h to produce T1
nevist concentrat
zation using the d

  
bed3. Whole-brain
orientations (ma

utions (iFOD2)8. T
ngth < 0.4 mm w
he TDI maps, the
I maps were gen
on the individual 
to create the atla

ei, which become
t, DEC-stTDI per

appear hypointen
arrels visible on D

barrel cortex co
for the barrel co

e barrel structure
n. The barrel str
the surface of th

e visualized clea
changes in the so

) Yu X, et al. doi:
0;53:1233. (5) Mo
. NeuroImage 20

ortex using Ex
te3, Jeremy F.P. U
sland, Australia, 2F
tes, Brain Researc

 
out is highly cons
d the cortex com
(POM) thalamic 
euroscience1. 

d using in vivo BO
barrel column2. R
y because of var

g diffusion MRI f
olution of the reco
nes, using whole
rt tracks (DECst) 
 maps showed fi
n images of the

nd perfused with 
quired on a 16.4T
uence with the pa
me ~32hrs (n=2
nt echo (GE) seq
/T2*-weighted im

tions and incubat
data already acqu

n fibre-tracking w
ximum harmonic
The following pa

was discarded an
e maximum track
nerated using a 2
brains that make
as, which can be
e enhanced after 
rmitted the reliab
nse due to the low
DEC-stTDI corre

nsistently comp
ortex. While this 
s. (B) Average o

ructures can be 
e cortex to layer 

rly and reliably 
omatosensory ba

:10.1016/j.neuroi
oldrich RX, et al. 
007;35:1459. (8) 

x-vivo Track D
Ullmann1, Graham J

Florey Neuroscien
ch Institute, Melbo

served and can 
mprises connectio

nuclei and the b

OLD FMRI with w
Reliable high-reso
riability in binding

for ex-vivo mous
onstructed image
e brain probabilis
) TDI variant, the 
ine mouse brain 
e barrel cortex. 
4% paraformald

T scanner (Bruke
arameters TE/TR
) or with 1.5 zero
quence with TR/T

mages at 30µm is
tion times during
uired (n=18) use

was performed u
c order, lmax=6),
arameters were u
nd the termination
k length was set 
20μm isotropic g
e up the AMBMC
e due to normal i
r averaging (Abst
ble detection of th
w number of stre

esponds well with

pared to Magne
particular exam

of 18 adult C57/B
seen in all of the

r IV. 

using the DEC-
arrel cortex caus

image.2011.08.0
NeuroImage 20
Tournier JD, et a

Density Imagin
J. Galloway1, Stev
nce Institutes, Uni
ourne, Victoria, Au

be mapped prec
ons between neu

barrel cortex. The

whisker electrica
olution imaging o
g of Magnevist to

e brain3. The sup
es beyond the ac
stic fiber tracking
 directionality of 
structures and c
 

dehyde containing
er Biospin) using
R= 22.8/400ms, 0
o-fill encoding ac
TE/FA= 50ms/12
sotropic resolutio
g the trials to visu
ed to build the Au

sing the program
, and probabilisti
used: 0.1mm step
n criteria were: e
to 1.0 mm3. Sixt
rid.  

C adult C57/BL6 
nter-brain variab
tract 1610 “15μm
he barrel cortex 
eamlines in these
h histological sec

evist-enhanced 
ple showed an e

BL6 mice. (C) DE
e samples proce

-stTDI technique
sed by genetic or

001. (3) Calaman
10;51:1027. (6) M
al. Proc. ISMRM

ng 
ven Petrou2, and D
versity of Melbour

ustralia 

cisely onto the pr
urons in the trige
e functional orga

l stimulation, wh
of the barrel corte
o individual barre

per-resolution tra
cquired MRI reso
, followed by cou
the tracks within

correlated well w

g 0.5% Magnevis
g previously publi
0.1mm isotropic 
cceleration in the
2ms/30°, 82 KHz
on.  
ualize the barrels
ustralian Mouse B

m MRtrix6 with co
c fibre-tracking w
p-size, maximum

exit the brain or w
ty-five million trac

mice (n=18). The
bility. This trend is
m average mouse
in all brains. The
e areas compare
ctions.  

3D-Gradient Ec
excellent contras
ECst-TDI map re
essed with DECs

e. This technique
r acquired lesions

nte F, et al. Neur
MRtrix, 

M, 2010;18:1670.

David C. Reutens1

rne, Melbourne, 

imary 
eminal nuclei of 
nization, 

ich reveals 
ex has been 
els and the grey 

ack-density 
olution. In 
unting their 
n the grid were 
ith histological 

st. The brains 
ished protocols5.
resolution, 30 

e phase and slice
z spectral 

s using 3D GE. 
Brain Mapping 

onstrained 
was performed 

m angle between 
when the FOD 
cks were 

e barrel 
s contrary to the 
e models in 
eir precise 
ed to the 

 
cho imaging. (A)
st, only few brain
egistered and the
st-TDI (n=4). (D)

e is a significant
s. 

roimage 

 

e 

) 
n 
e 
) 

t 

934Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


