
‘M
Lind

1F

Introd
compo
compa
Meth
scann
roden
finger
8-chan
with a
phanto
in tim

intere
giving
3D T1
14.3/5
measu

articu
after i
positiv
Resul
must b
3.4 an
42 sam
loop c
sampl
loop c
qualit
injecte
other 

Discu
alignm
ex-viv
anesth
injecte
score 
remain
histolo
sampl

MultiPaw’: H
dsey A Crowe1, E

Faculty of Medicin

duction: The exp
onents and iron 
arison study.   
ods: All animal h
er. Samples cons
t imaging on the 
rs, toes or wrist an
nnel phase array 
a regular arrangem
om study, based o

me over 7 groups o
A standard 

st. UTE sequence
g a resolution of 1
1 gradient echo s
5.9ms and flip an
ure and SNR (sign

Demonstrat
lar (6μg) injectio
intra-articular and
ve contrast dUTE
lts: The sample a
be greater than th
nd 6.2 depending 
mples was easily 
coil. The expecte
les for ease of im
coil is significant
y, as well as SNR
ed SPIONs, even
regions of VIBE 

ussion and Conc
ment of samples, 
vo samples, one 
hesia etc. in vivo
ed mouse knees s
demonstrating th
ns in the joint ov
ogical protocol to
le scanning at hig

High throughp
Eline A Vermeij2,

ne/Department of

perimental protoc
oxide contrast ag

handling procedu
isted of ex vivo m
clinical scanner, 
nd skin), that take
coil, dimensions 
ment of appropria
on a simple √2 pr
of 5 in the loop co
localization sequ

e parameters (for
180μm in all thre
sequence, called V
ngle 12°.  The wh
nal divided by th
tion of the potent

ons of SPION sac
d intra-venous inj
E images. 
arrangement is ill
he number of sign
on the region tak
attained in the w
d SNR values we

mage reading (fig
t. The compariso
R can be improve
n on a clinical sca
hypointense sign

clusions:  Protoc
giving easier seg
long scan in rep

o, and a single sc
shows that: •IV d
he advantage of 
ver the timescale 
o allow visualiza

gh-resolution in a 

put MR imag
 Marije I Koende

f Radiology, Univ
Unive

col was developed
gents (SPIONs). 

ures were in confo
mouse knees arran
either small parts
es 5 of the sampl
9 x 9 x 5cm that 

ately sized indent
roportionality. W
oil. 
uence, multi-slice
r iron oxide partic
ee directions, 500
VIBE throughout
hole examination
e standard deviat
tial application in
crificed at time po
jection was score

lustrated in figur
nal averages need
ken, and therefore

wrist coil giving an
ere realized in the

gure 1) and homo
on of signal-to-no
ed by replacing si
anner in mouse k
nals that make sco

col: The loop co
gmentation of im
placement of seve
can means consis
dose is too low to
the dUTE positiv
(7 days) with no

ation of iron locat
clinical MRI sys

ging of ex-viv
ers2, Fons A J van

versity of Geneva
ersity Nijmegen M

d in the context o
Visualization of

ormance with the 
nged with joints a
s of the anatomy 
e tubes used to ho
will take 42 samp

tations. The numb
With the wrist coil,

e FLASH (fast lo
cle quantification 
00 radial projecti
t, (for iron oxide 

n for a single gro
tion of the noise) 
n screening for co
oints up to 7 days
ed on a scale of 0

e 1. In order to in
ded for the same S
e the optimum ne
n excellent scan t
e actual samples.

ogeneous signal in
oise (SNR) homo
ignal averages wi
knee samples, is i
ores less consisten

il gives same ma
mages.  The wrist 

eral individual sh
stent scanner tuni
o be detected due 
ve contrast meth
o significant sign
tion for correlatio
stem and that dUT

vo AIA mouse
n de Loo2, Frank 
Jean-Paul Vallée

a, Geneva, Switzer
Medical Centre, N

 
of joint image of a
f oedema, bone 

institution ethica
aligned forward. 
or ‘whole body’:
old the knee joint
ples. These were 
ber of averages re
, 7 signal average

ow angle shot), w
n and joint/bone st
ions, ultrashort T

e signal loss imag
oup (of 5 or 42 d

calculated for 10
ontrast agent in m
s.  Right knees ha
0-5 in an AIA mo

increase throughp
SNR. The calcula

ext integer value o
time efficiency w
. Further advanta
ntensity over the

ogeneity can be s
ith more radial pr
illustrated (figure
nt are avoided by

aximum SNR as
coil has homoge
horter scans is n
ing and protocol
to potential losse

hod, •Only intra-a
nal change in both
on. We conclude
TE has diagnostic

e joints with i
Tobalem1, Thom

e1 
rland, 2Rheumato

Nijmengen, Nethe

an antigen induce
erosion and SPIO

al committee. Sca
The coils compar
 ‘4cm loop’ desig
ts in this study; ‘w
held tightly in sm

equired was calcu
es were acquired. 

was used to chec
tructure) were 3D
E (echo time) of 

ging and joint stru
depending on the 
0 regions per coil 

multiple samples in
ad AIA and the le
odel with the left 

put, the number o
ated number of av
of 7 (for the maxi

with 7 averages, co
ages of the wrist c
e samples. Even i
seen in figure 2. 
rojections. The d
e 3). Intra-articula
y the use of the dU

 wrist coil with 
neous (maximum
ot a disadvantag
for the whole sa

es to the liver, •A
articular iron is b
h diseased and co

e that the ‘MultiP
c potential for the

injected SPIO
as Goget1, Azza G

ology Research an
erlands 

ed arthritis (AIA) 
ONs has been re

anning was carrie
red in this study a
gned for small str
wrist’, 8-element 
mall, sealed, samp
ulated theoreticall

With 42 samples

k sample position
D isotropic matrix
0.07ms, TR (repe
ucture) used a 3D
coil used) took a
group each 3 mm
nvolved mouse k
eft knees acted as
knee as an intern

of samples in rela
verages for the sa
imum signal leve
omparing an iden
coil include a larg
in such small sam
With radial acqu
iagnostic ability o
ar injected iron is
UTE positive iron

7 averages and h
m) signal over the
e.  Long duration
ample set. Appli

Artifactual signal l
bright on dUTE 
ontrol knees. Futu
aw’ imaging pro

e detection of SPI

ONs on a clin
Gramoun1, Wim 

nd Advanced The

 model in mouse 
eported with the 

ed out on a Sieme
are those that are
ructures near the 
coil with 8 integ

ple tubes and plac
ly from the relati
s in the wrist coil

oning, followed b
x of 512 and 90m
etition time) 9.6m
D isotropic resolu
around 20 minute

m2. 
knees with intra-v
s internal control
nal control in bot

ation to the maxi
ame signal with t
el) was chosen. A
ntical scan time of
ger area for easy 
mples the signal d
uisition, as in the
of these acquisiti
s clearly seen an
n contrast method

has the advantag
e whole sample r
on is not a proble
ication: Ex-vivo 
loss on VIBE giv
removing any ba

ture work will in
otocol is appropri
IONs in such a m

nical 3T system
B Van den Berg2

erapeutics, Radbo

for detection of d
sequences used 

ens 3T Tim Trio c
 suitable for use i
surface (e.g. join
rated preamplifie
ced in a wooden h
ve SNR observed
l this represents a 

by the two sequen
mm FOV (field of 
ms and flip angle 
ution of 310μm, 
es. Signal intensi

venous (100μg) o
s. The SPION ob
th VIBE signal lo

imum 5 in the loo
he wrist coil is be

A regular arrangem
f only 35 samples
regular arrangem

drop-off away fro
e UTE sequence, 
ions for the detec
d ‘false positives
d (figures 4 and 5

ge of having mor
egion. Particularl
em as it would b
imaging of the S

ves overestimate 
ackground signal
clude developme
iate for optimized

model.  

m. 
2, and 

oud 

disease 
in this 

clinical 
in 
ts of 

ers; an 
holder 
d in a 
gain 

nces of 
f view), 

10°. A 
TR/TE 
ity was 

r intra-
bserved 
oss and 

op coil 
etween 

ment of 
s in the 

ment of 
om the 
image 

ction of 
s’ from 
5). 

 
re easy 
ly with 
be with 
SPION 
of iron 
l, •Iron 
ent of a 
d small 

4348Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


