
Purpo
Arteri
contra
flow (
subjec
been r
model
Metho
Imaginܨܤܯ
where
the ti
recove
an E
prepar
pulses
mid-d
along 
includ
x 110 
PET 
scanne
transm
positio
dynam
was th
Exper
instrum
artery 
at an 
Sonata
placed
middl
PET im
Data A
T1-we
Based
(ANT
image
activit
model
Resul
There 
analys
cardia
PET. 
demon
at rest
remain
and M
wall d
Concl
The C
myoca
Refer
118:1
652. 

Accuracy o

ose 
ial spin labeling
ast agent. Recen
(MBF) with sing
cts. However, th
reported. The pu
l by using positr
ods  
ng Techniques: ൌ ߣ భ்,ಿೄ்భ,ಳ೗೚೚೏ 	൬ ଵభ்,ೄ

e λ is the constan
issue after nons
ery pulse is app
ECG-trigged, 
red by selective
s. The dynamic
diastole after eac

the T1 recove
ded: TR/TE = 2.

mm2; matrix = 
imaging was p
er (Concorde M

mission scan w
oning and to co

mic PET data we
hen started, follo
riments: 18 nor
mented with var
 (LAD) with ste
average dose of
a scanner (Siem
d around the che
e of short-axis m
maging was perf
Analysis: ASL d
eighted images w
d on Eq (1), MB
T), lateral (LAT)
es, the ROIs mat
ty curves. PET 
ling method [5].
lts 

were 36 pairs 
sis due to sever
ac motion. Figur

The correlatio
nstrates averaged
t was significan
ned comparable

MBF maps in a d
during dobutamin
lusions 
CMR ASL meth
ardial flow reser

rences  [1] Zhan
167–1175. [4] D

of CMR Arter
1Washington

g (ASL) has bee
ntly, a cardiac M
gle breath-hold [
e systematic eva
urpose of this p
on emission tom

 Briefly speakin

ೄೄ െ ଵభ்,ಿೄ൰	       (1
nt blood-tissue c
selective and s

plied. The 2D C
single-shot gr
e and non-selec
c data acquisitio
h triggering to a
ery curve. Oth
4/1.1 msec; flip
128 x 53; acquis

performed on a 
Medical Systems
was first perfor
orrect for photon
ere acquired for 
owed by the 15O-
rmal beagles (m
rying degree of a
enosis clamps [3
f 20 µg/min/kg w
mens Medical So
est was used for 
myocardial slice
formed after CM
data was analyze
were first denois

BF maps were pr
), inferior (INF)
ching the MR im
MBF was subse
 

of CMR and P
re motion artifa
re 1 shows over

on is very stro
d regional MBF 

ntly underestima
e between ASL 
dog with 95% st
ne stress caused 

hod can accurat
rve remains valid
ng H, et la, MRM
Deasy JO, et al, P

rial Spin label
Jie Z

n University, Saint

en increasingly u
MR (CMR) ASL
[1]. Microsphere
aluation of CMR
project was to in
mography (PET) 

ng, CMR ASL us

1) 

coefficient of wa
slice-selective in
MR ASL seque
adient-echo se

ctive inversion r
on occurred du
acquire T1-weigh
er imaging par
 angle = 5o; FOV

sition = 16 sec. 
Focus 220 m

s, Knoxville, T
rmed to ensure
n attenuation. 15

5 minutes. The 
-water stress ima
mean weight =
area stenosis (75
3].  Dipyridamol
was infused to in
olutions, Erlange
signal reception

e at rest and duri
MR experiments.
ed using a home
sed by hybrid m
roduced pixel-by
, and septal (SE

mage ROIs were
equently determ

PET data sets, in
acts. In addition
rall correlation o
ong, but ASL 
and myocardial

ated in both isch
and PET metho
tenosis in LAD. 
inaccurate calcu

tely measure M
d for the detectio
M, 2005;53: 113
Physics Medicin

ling Method fo
Zheng1, David Mu
t Louis, Missouri, 
 

used to measure
L method was r
e validation was
R ASL for the de
nvestigate the ac
as the reference

sed following for

ater (λ = 0.92 m
nversion 

ence was 
equence, 
recovery 
ring the 

hted data 
rameters 
V = 220 

icroPET 
Tenn). A 
e proper 
5O-water was ad
same pharmacol

aging.  
= 9.3 kg) were
5-95%) in the lef
le at a dose of 0
ncrease MBF. M
er, Germany). A

n. Single-slice CM
ing the pharmac
 All animals wer

e-made software
median filters wi
y-pixel. Four RO
EP) myocardial 
 drawn to genera
ined by a previo

n which 6 CMR
n, 4 more region
of regional MBF

MBF was sli
l flow reserve (M
hemic and norm
ods. Figure 2 sh

It noted that ca
ulation of MBF i

MBF during hype
on of myocardial
35-1142. [2] Be
ne and Biology, 

T
w

or Detecting M
uccigrosso1, and Ro
United States 

e tissue blood fl
reported to mea
also performed 

etection of myoc
ccuracy of this C
. 

rmula to calcula

mL/g); T1,NS and 

dministered intra
logical stressor a

e used and 14/
ft anterior desce

0.14 mg/min/kg 
MRI was perform
A 4-element, ph
MR ASL was pe
cologically induc
re studied under

e written in Matl
th a window siz
OIs were drawn
regions of the m
ate blood and m
ously validated 

R data sets wer
ns were also ex
F measured by C
ightly underest

MFR) in 14 steno
mal regions. Surp
hows examples o
ardiac motion in 
in the CMR MB

eremia, but und
l ischemia. Futu
lle V, et al, JMR
2000; 45:1765-1

Rest 0

Hyperemia

MFR

Table Compariso
water PET (n = 14

Myocardial Isc
obert J. Gropler1 

flow without usi
asure myocardia

in a limited num
cardial ischemia 
CMR ASL in a 

ate MBF [2]:	 
T1,SS  are T1 va

avenously, and
as used in MRI 

/18 dogs were 
ending coronary 
or Dobutamine 
med on a 1.5-T 
hased-array coil
erformed in the 
ced hyperemia.
r anesthesia.  
lab. The source 
ze of 4 x 4 [4]. 

n in the anterior
maps. For PET 

myocardial time-
compartmental 

re excluded for 
xcluded due to 
CMR ASL and 
timated. Table
otic dogs. MBF 
prisingly, MFR 
of PET images 
the free lateral 

BF map. 

derestimate resti
ure efforts are to 
RI, 1998; 8:124
1779. [5] Bergm

CMR AS

Anterior

0.97 ± 0.4* 1

1.6 ± 0.37 2

1.82 ± 0.58

on of MBF (mL/m
4). *P < 0.01 vs P

chemia: in Co

ing any 
al blood 
mber of 
has yet 
canine 

alues of 

 

ing blood flow.
minimize motio

40-1245. [3] Noh
mann SR, et al, J

SL

Inferior

1.23 ± 0.5*

2.73 ± 0.82

2.64 ± 2

min/g) measureme
PET,  MFR = My

0

2

4

6

A
SL

 M
B

F 
(m

L
/m

in
/g

)

Figu
mea

omparison wit

 Despite this er
on artifacts and im
hara R, et al, Am

J Am Coll Cardi

15O-water

Anterior

1.27 ± 0.36 

1.73 ± 0.6

1.4 ± 0.48

ents by CMR AS
yocardial Flow Re

y = 0.91x - 0
R² = 0.7

0 2
PET MBF (m

ure 1 Strong Corr
asured by ASL and

th PET 

rror, quantitativ
mprove SNR. 
m Heart J. 1989
ol. 1989;14:639

r PET

Inferior

1.6 ± 0.59

2.78 ± 0.27 

2.08 ± 0.75

SL and 15O-
eserve

0.04
8

4 6
mL/min/g)

relation of MBF
d PET imaging.

e 

9; 
–

152Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


