
1Vand

Introd
resona
metab
effect 
the fie
favora
inhom
forme
with o
to dise
 
Metho
were a
shot T
180x1
of 25,
to wat
Data A
algori
freque
freque
which
Loren
increa
measu
 
Resul
B)[3] 
spectr
interes
lateral
Loren
y-axis
fit and
y-axis
around
(APTr
each 
results
Althou
WM/g
in the 
the A
did n
differe
are ap
lines).
but th
spinal
optim
are ne
 
Refer
2003. 
 
Ackno

Adrienne
derbilt University 

duction: Chemi
ate at specific sp
bolites, proteins, 

to be realized, t
eld inhomogene
able and the SNR

mogeneity compa
er. We apply this
our previous stud
ease earlier than 

ods: Data Acqu
achieved using a
Turbo Field Ech
180mm2). Other 
 single-lobed Ga
ter) was obtained
Analysis: Prior 
thm. Data were 
ency of the mini
encies to accoun
h to calculate the
ntzian fit on a v
ase SNR, the inte
ure of the APT e

lts and Discussi
are shown. The

ra (points) from
st in the gray 
l white matter 

ntzian fit (solid 
s), and residual b
d the data (dashe
s). The integrate
d the amide 

residual) were qu
of the 5 sub

s shown in 
ugh there is
gray matter sepa

APTresidual map 
APTresidual values
not exhibit a 
ence (p = 0.21) 

pparent peaks at 
. The former is k
e latter may be m
l cord relative 
izations of sequ

ecessary.  

rences 1) Wolff e
3) Dula et al. IS

owledgments: N

Application o
e N Dula1, Pooja G
Institute of Imagin
University Medic

ical exchange sa
pectral resonant 
peptides, and ul

the exchanging s
eities minimized
R higher. CEST
ared to the brain
s knowledge to t
dies at 3T. We h
conventional M

uisition: Five hea
a novel surface q
ho (TFE factor 
parameters were
aussian pulses (1
d from -5 to 5pp
to analysis, all 
normalized usin
ma of the fit we

nt for field inhom
e magnitude of 
voxel-by-voxel b
egral of the signa
ffect (similar to 

ion: Representa
e 7T results reve

m regions of 
matter and 
(WM), the 
lines, right 

between this 
ed lines, left 
ed residuals 

resonance 
antified for 
bjects with 

Table 1. 
s apparent 
aration seen 
in Panel A, 

s (Table 1) 
significant 

using the Krusk
3.5 and 2.25ppm

known to relate t
more reflective o
to the brain w

uence design and

et al. MRM 1989
SMRM 2011. 4) 

NIH/NIBIB K01

of chemical exc
Gaur1,2, Catherine E
ng Science, Vande
cal Center, Nashvi

aturation transfe
frequencies. Sin
ltimately determ
spins must be in 
. Significant im
 measurements o

n. However, if th
the development
hypothesize that 

MRI methods.  

althy volunteers 
quadrature trans
= 63, shot dur

e:  TFE echo spa
1μT, duration = 

pm over 48 offse
CEST data were
ng the average o
ere used as the ce
mogeneities. Dev
the CEST effec
basis. This tech
al difference bet
the APTasym used

ative integrated A
eal values and w

kal-Wallis test. 
m in the residua
to the amide pro
of subtle tissues 

where it is not 
d reproducibility

9. 2) Van Zijl et
Dula et al. MRM

 EB009120 and 

change satura
E Frame1,3, Jane A
erbilt University M
ille, TN, United Sta

r (CEST [1,2])
nce these proton

mine the pH of th
the slow to inter

mprovement of th
of the spinal cor
he latter can be 
t of a 7T CEST 
development of

were imaged us
smission and 16-
ation = 1.1s) ov
acing/TE/α = 4.8
25ms, 80% duty
t values (0.2ppm
e registered to a
of S(ω =±5 pp
enter frequency,
viation from a L
t, and thus, we 

hnique accounts 
tween the fit Lor
d in the literatur

APT effect maps
white/gray matte

Finally, there 
al plot (dashed 
ton exchange, 
differences in 
seen. Further 

y comparisons 

t al. MRM 
M 2011. 

NIH T32 EB00

ation transfer 
Anne Trapp Hirtle1,
Medical Center, Na

ates, 3Radiation O
 

is sensitive to s
ns are in direct c
he tissue withou
rmediate regime
he CEST measu
rd have not been
corrected with “
acquisition sche

f spinal cord CE

sing a 7T Philips
-channel receive
ver 8 slices (5m
8ms/3ms/25, SE
y cycle) leading 

m spacing).  
a reference (mea
m) = S0 and the
 voxel-by-voxel

Lorentzian fit ha
calculated the r
for spurious as

rentzian and the
re, though the va

s (APTresidual) fro
er contrast comp

1628. 

(CEST) to the
, Blake E Dewey1,

ashville, TN, United
Oncology, Vanderb

solute/water prot
chemical exchan
ut the use of exog
e on the NMR tim
urement can be 
n reported in the
“centering meth
eme for the heal

EST could reveal

s MR scanner at
e coil (Nova Me
mm) with nomi

ENSE = 2, and on
g to a saturation t

an of ±5ppm) u
e CEST saturatio
l. Data were shif
as been shown (
residuals betwee
symmetric MT 
CEST spectra fr

alues will be diff

om the describe
parable to that fo

e spinal cord a
, Richard D Dortch
d States, 2Chemica

bilt University Med

ton interactions 
nge, it is possible
genous contrast 
me scale, the SN
obtained at 7T 

e literature due t
hods”, transitioni
lthy cervical spi
l the health of th

t the level of C3
edical). CEST da
inal in-plane res
ne average.  Satu
train of 500ms. 

using a 12-degre
on spectra was f
fted accordingly
(ISMRM 2011) t
en the acquired C
effects, fat cont

from 3.1-3.9ppm
ferent) and denot

ed 7T acquisitio
found in the brai

at 7 Tesla 
h1, and Seth A Sm
al and Physical Bi
dical Center 

of exchangeabl
e to detect low c
agents.  Howev

NR must be suffi
since the excha

to limited SNR a
ing to higher B0
nal cord and com

he spinal cord an

3. Signal excitati
ata were obtaine
solution = 1.5x
uration was achi
The offset frequ

ee of freedom a
fit to a Lorentzi

y and extrapolate
to be an accurat
CEST saturation
tamination, or s

m was calculated
ted APTredisual.  

n (Panel A) and
in [4]. Panel C 

mith1 
iology, Vanderbilt 

le protons, whic
concentrations o

ver, for the CEST
iciently high, an
ange rate is mor
and variable fiel
0 can combat th
mpare the result

nd its relationshi

ion and receptio
ed using a single
1.5mm2 (FOV =
ieved with a trai
uency (Δω , w.r.

affine registratio
ian and the offse
ed to the acquire
te reference from
n spectra and th
simply noise. T
and reported as 

d from 3T (Pane
shows the CEST

h 
of 
T 
d 

re 
d 

he 
ts 
p 

n 
e-
= 
n 
t. 

n 
et 
d 

m 
he 
o 
a 

el 
T 

3371Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


