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Fig. 1. RF coil for 'H-detected *C MR spec-
troscopy. A home-built 3C surface coil for
transmission (75 MHz) was combined with a 4-
channel 'H multi-receiver surface coil (300
MHz) for rat head imaging (Rapid Biomedical,
Rimpar, Germany) at 7T. 'H RF pulses are
transmitted from a volume coil with active
decoupling to the surface coils.
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Fig. 2. A scheme of the pulse sequence to ob-
serve 1H-detected !3C-spectroscopic imaging
combining gradient enhanced heteronuclear
multiple quantum coherence and chemical shift
imaging. Gradient pulses with intennsities of
3:5:0instead of 2 : 2 : 1 are applied in the 3
awes to select multiple quantum coherence and
phase encoding gradients were applied at the
timing of the third gradient for chemical shift
imaging.

Wc, A a v —RICT—2 RO H
L, Matlab TF— X AUE %17 > 7-.

BRESUER

1. A7 b 84TV — 0 R SR
KR4IV TREZELAEEICE, 9 15ml
DTN T—AT 7/ b LAEEPRRE SIS
NAHD, BEIANVERF-FEEIANZEDOS
G, 77V FADT K —HOHEE (£EOH
1/10 O OFEFLABEIL Ty, £
T, MHIVa—TF&TbFICSEDOEREY
TV, ZThZhOaAf )V TARY FIVEHBTE
SO AT 72 (Fig. 3). A4 LD fill-
ing factor 28RO T—MICHEIZ TE v
5, EHE AT, BEEDH/N— 5N
NSV bET, HONICREF T IV
O—ADEFEEHEEIIN, £F v/ RV TER
IO 10 OB EHE (S/N) BES
nr-.
2. F— 2 LIEE OGS

75V FADAY Y T a—E{E (700/15 ;
TR/TE, FOV=40x40 mm?) % MH\T,
DA INTHELNI-T —XITxd % SENSEY
DFHEIC L BT — 2 MBI OV TR L /.
Fig. 4 A~C %, EWOEKERT, BN
A b, 4HDOEHIAINDT — 2 & FH LN
WaEGbETiz/zd o (B), fFHFOV &A%
fHT v a—F¥##% 1/2 (SENSE factor (SF)
=2) OrtLAdbDEERERRLTW%. Fig. 4
D)~ G, ITVERELEERT—x &R Lz
&<, (D), »TEA%, (B), (G T
BHEV 77V VAEBRELTHY, (D), (E)
BEREET—%, F), (GO IEMEET —2 &
LCHEL THBEERTHS. TVRLER
T—RTlE, T—HDOMEPEE > TWBIzD
12, EROEL DS TREMAE TR,
2o TESHETLTWAEELD D, RIF
AT ERE R B S 720IIE, HRE TR,
BERE L GIHEABT 20 ERH 7. O
T4, Ty FIKBEBROIA IV TH B

2010 4F 11 A 16 HZ

66



TUATANICE DL BCA A=V T

Volume Coil

Surface Coil
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Fig. 3. Spectra of gradient enhanced hetero-
nuclear multiple quantum coherence of a 13C-
glucose phantom obtained by the volume coil
and 4 surface coils without phase encoding. The
surface coils had much smaller sensitivity area
compared with the volume coil, but showed
much better signal to noise ratios of the spectra.
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Fig. 4. 'H spin echo images of a phantom. (A)
A full-FOV image obtained by the volume coil.
(B) Sum of the images obtained by 4 surface
coils. (C) Half-FOV images obtained by the 4
surface coils. (D-G) Unfolded images calculat-
ed as complex data.

(D, E) were calculated as complex data and (F,
G) were as absolute data. (D, F) were proc-
essed using image (A) as reference and (E, G)
were processed using image (B).

TN aA—=ADEFE, BRIAINVTZELRS
ETh, BCEmIAINDRESMIZ L > T
BhZd 5720, ' HA A—=VD X DIH—7x
HRIBONT, 77 v AOHATHOT S
kDB ES NI BN/, Half FOV %
FT—=2EDIRTEBYT, V7LV AE
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Fig. 5. Spectroscopic images (SIs) of a 13C-
glucose phantom. (A) SI obtained by the
volume coil, (B) by the 4 surface coils, and (C)
sum of the 4 data. (D) SIs with half FOV by 4
surface coils. (E) and (F) Unfolded image us-
ing image (A) and (C) as references, respec-
tively.
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A Trial of 13C Spectroscopic Imaging Utilizing a Phased-array Coil
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LBiomedical MR Science Center and Departments of 2Fundamental Nursing and 3Surgery,
Shiga University of Medical Science
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We attempted to use a surface coil for 3C transmission combined with a 4-channel phased array
coil for 'H parallel imaging to observe 'H-detected 13C spectroscopic imaging with high sensitivity in
a bottle phantom containing 15 ml of 5% [1-13C]glucose solution. For spectroscopic imaging, we used
a combined pulse sequence of gradient-enhanced, heteronuclear, multiple-quantum coherence and
chemical shift imaging. We processed data utilizing sense encoding (SENSE), a parallel imaging
technique, on an external computer. The 4 surface coils for reception showed a limited area of sen-
sitivity, but the signal-to-noise ratio (SNR) by individual coils in the observed spectra was 10-times
higher than that in the spectrum by the volume coil from the whole phantom. Processing to unfold the
image data with SENSE was successful when we used spin-echo image data. However, acquisition of
good results required complex data, not absolute data, for signal processing. To construct spec-
troscopic imaging, we integrated the signal intensities corresponding to the spectral peak, and the
data acquired had to be an absolute value, not a complex value. In addition, reference data obtained
by the volume coil was not as homogeneous as 'H image data because the sensitivity of the 13C sur-
face coil affected the 'H signal intensities of the spectroscopic image. At present, the results of data
processing utilizing SENSE are not completely successful for spectroscopic image data, and the
method requires further improvement. Considering the SNR of the spectral data observed by the sur-
face coil, however, our trial to use a phased-array coil will be a feasible option to increase sensitivity
of 1H-detected 13C spectroscopic imaging.
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