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I, ER b EFEORCKLIC X 0 BTz liiE
DFAERBEI L T\ A, /- 1iF prostate spe-
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LI fTbNA LDk, ERZKED
FTMRBEEOEENRKELS LTS,
x O T, TG, KHeEHEGg, ¥
A3y 27 MRLIZh %, 'H-MR spectroscopy
(MRS) MtifTLCT&D, ZWREO R LM
EEDOFHIIC AL T TN 5.

AFRCIE, 2837 [0 H AR IEBEY S KE
D VIRV N TMRS OFERIGH & SHHm
IKBWTRELL, 37 ATERIC L SHHIE
MRS BIE BT B4 2 NE A BT 5. Hiz
it MRS BB [ £ S % 72D T HR< MRS
BIMORKIERA IV TIZOWTHHRNS.

RISIER MRS (C & Y 3Rl & 15 AR

BIAZHE MRS CTH7- 55 5 & 7 5 DIt 7
IVE; (2.6ppm) TH5. 7 T VERITHIZIF
EEMlEOI Fa v FUTICALNS YUV
RV A 7 VOB ERY CTH 5. Fizlf E
AN O 7 T/ BERE RS, Mifas 65
WS NN RE IS RE O 7 TR

SGENTEY, MRSICEVEH T A EAT
BV, —7, IETE IO TVBOk
BFEA YL, MO G & s Y %
E+a) U REEY (3.2ppm) BE kb,
a7 VB — 7 ORROEE
HIFE TS LI LD ESEEOE#ENTETHD,
Gleason Score & OB L L I TV 52.
ficds, 7V 7F =2 (3.0ppm) LY
V=7 DI ARV IV EEETHRY T R
VE—UPEEL, BEETEHEVEEbRTY
53)_

FREEKSSVERS -7 X

Tx D CRESHEICEN /Y — AV
28 3 725 MR #& (MAGNETOM Trio,
A Tim System, Erlangen, Germany) Z{#H L
TWwh. 157254 %fi&*fi%ﬁbﬁ
BaA VaEHWTHINE MR BE%175 2
MAR /X —=FTH5H. L»L, 377(722%
TREFHFIELE V25, KENDLORH
SRR AN PV IR BRI OWT,
@%’(i/} BHHY0 . TR EICAEN D

, BELASONSWIRTF 7V A a4 Va3
Eﬁﬁﬂ AIVICFHWTWA. MRS Oy —7r v
2 A v T a— % 4 7 @ point-resolved

*—rJ— K MR spectroscopy, prostate cancer, citrate, 3 tesla, manual shimming
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spectroscopy (PRESS) #=TH VD, 3D INEIC
F O —[EORE TEBOBNIRFH D A7 |k
WEBLTERTES. LIRZ VIV Dk
Bt 04cc (6.4x6.4x10mm) T, F— X1
I XD 0.2cc (6.4%x6.4Xx5mm) DFEE A%
KWL 72 A7 FIVORRLA[RETH 5.

PRESS D4 A I V7 RBUTFOLEEDTH
5.

—[TE:/2]—-180°y—[TE1/2+TE2/2]
—180°.—[TE:/2]—Acq
TEi/2=1n1

JIVBY—r o) v E— OBV T
%, 90 B/ VA EwmAID 180 /L AD R D
Refl g o iIcikFE 4 5. xOHWT WS
V=V ARA IV e REE 6ms &L
TwWh. ZOFAIVITDOEELa—FE%A

Oms & LS, 3T ATORE FTIZrsT
VBB —2r7 o) =7 OMMEY 7 Fid 180
Eeixs. bbb, VI UVBRY—r LoDV
V=27 #m EOMHTERINSC LIk
0. 7 IVBY— 73 EHOVY— 7 Tlde <,
45O =7 PEDPEI S5/ DT, 190ms T
EZDKRIBH P TR E Ein->THpDed<,
BT A7 4 v T 0 VT "TD T ETHI
MWAETH 5. —F, L5TEBTELHWS
NT»5HTa—WHIE 130 ms 5 145ms T
HV, 3TFATEETIOT a—KFHEIC Xk AL
HHBTOE, JIVEBE—7 D> bHMlOY—
7HhERE, MAMIOY—7 B ERE & FHE
PRIELIH D, E—7 FEBEOHEPE
ML hH., AT o—ERE%A 90ms & 145
ms D2 FHEELCWELTT-> Wb (Fig.
1). B e LT3, 90ms Ti37 TVBOY —

TE145

e
e

TE%

Fig. 1. The TE dependency of the citrate spectra in vitro
Spectra percentage of the citrate liquid is 0.2% . The citrate peak is clearly recognized in 90 ms

and 145 ms of TE.

2009 4F 12 f 28 HZHE
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Fig. 2. Prostate MRS in different TEs in vivo
a) TE 90 ms. Citrate(Ci) peak’s phase is 180 degree shift from Creatine (Cr), Choline (Cho)

peaks.

T | ppm

b) TE 145 ms. Metabolites peak can be detected, but peak heights are lower than those in 90 ms

of TE.

7 FHEESHEL LT <, BEHETLLAE.
145ms OB AT, BHES OR AP S
(Fig. 2). ®x5Ta—KHETEHOLNIARY
FPIVENZ NI B A 728, BURE S T
VHE MRS % 3 5 AS#EETHET 555D
BT a—REREIEMREICIEEE > Tz,
Scheenen 513 3T CTORFFIZAR MRS TD i #
TR Ot &7 TWABD. 3T TO YV T VEED
T1fEi 0.47+0.14ms, 2V TifEid 1.1+
04ms THYH, TOEHNPS 3D-CSI TD TR
% 750ms & L C\W5. Long TR # HH\W %1%
5 7% SNR WIZIZHFEFCTH %5, 3D-CSI TOH
o Cd i A By T QN Bk = TP S g i
HALTWwA.

kI - B BRI

RWARY PV a8 5729011, K - g
P A BE T 5. KLBEADIRN » HELT
LEFEMH LR, 1mM 4+ —%—0DfR

BEEW I T & v, B RS &
L CPRESS DU 7 5 —H A 180° /0L A D
Riif41Z dual band frequency selective pulse &
7 F v v —ERES A E D 7RI
BASING (band selective inversion with gradi-
ent dephasing) ¥ Z i f L T\ % . — AN {# A
INTW5A CHESS (chemical shift selective)
ETIE, SOV AR E LT OV ADERTIC
MO/ OV ZPEE S T 5725, BASING
BTy =7 ARGERICHFIH OOV A5 E
BEINTWD. COY—r /AL k- THRBH
HATVRIFZANIE MRS #8Tnw5. &%
7=, BINZHRFRE ORI H OEFRA B
&7z, WIEFHEE (VOI; volume of interest)
D9 < 41T outer volume saturation /S A
FPEEBEICHEL TS (Fig. 3). T/ A
i 8 AR ERRECH 5.
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Fig. 3. Outer volume saturation
Volume of interest (VOI) is showed as the area within white line. Yellow-square shows field of
view (FOV). Oblique white-checked area represents the area placed outer volume saturation
(OVS).

WS —ERE (1Y)

EEOBEICEEL T, BEBOTRY—H21H
NVODT, WHH—ERE (Vv Y) DA
ThHhb. VIVIE% VOIL O TORSE—
M2 (b9 % /DI ABIMICf T b A AT
DRl LB Y, FEITRARE FRY L)
5 OMBEEEBIINL TW5A. KE—27 OF(E
& (FWHM ; full width half maximum) 723\
UM aERIEEL THbNLD, FxD
BT, &AWL EEES 40Hz LT D &
MRFEY O AT FVviE SN, 30Hz T
TREZOMER LD RIF &7 - 72, F 7 HHEE
WA0OHz B2 5 &, R7BILVY A A KE
{FTEHELTEARNY PR ELNL P -
oo VIVIHEFLTENE, 2EEOT
a—WFf (90 ms, 145ms) @ MRS v —47 v/
ZDEBLLTHRWARY FILAEAZ ERT
&% (Fig. 4). FMEEAKEVE EITE 90
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ZT 5. BABEOEFTERE, BHBEHEIIE
DI DITHRAERICT A/ 5L T\ 5.
FNZRRAEIIE P FEET A5G L H 525, iz
RO TEREICHE R G e 52 AEOHE
W MRS BRE % AT D 7o DIC LB/ ALE & LT
BREICHIAL, REIMEONIADAT A/
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Fig. 4. The spectrum in 90 ms and 145 ms of TE
FWHM is 23 Hz. Citrate peaks and choline-creatine peaks clearly visualized.

Ci : Citrate
Cho : Choline-creatine

AFI v IBERTEALOEETD> &, &
HERHEAREL 2D &, BRAROHAES T
BB CIREIEIR R AEN L 2 D, T
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MRI DOV — + » HAERAEKMICE L 2E
TR L TWb. FEhvyI v &7 Aan
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YEPD 64.2%1C EHL, FigHgiay v
(T AaXY) O TRIELEIHEL, Rl
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BNZBR OB HF B HEBNON AR BENE

Wi LSO —ERETbN S L, MRS
OBEMETFTLCGRHBiCE W& m»d 5 (Fig.
5). AARLNEWPVicnE, AT FILD
HEEAIL 720, =7 @b RIFR AR
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Ik DAY HOBER R LEROT ALHNE
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fE 5l

PSA 5.8 ng/ml D7z fhkE L D EH S/
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S ORI 4 RN R AR E T E, 4k
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Fig. 5. Incomplete shimming due to rectal gas
Spectra of dorsal prostate could not be evaluated.

AR TR L V&GS, TR oK
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KGR L 75 o JFERICTE D X D 75 MR B
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Fig. 6. Prostate cancer (PSA 5.8 ng/ml)

a) Te-weighted axial image shows low signal intensity mass in left peripheral zone (arrow).
b) Diffusion-weighted axial image shows abnormal high signal spot in same region.

¢) MRS in 90 ms and 145 ms of TE.

Both spectra show the decreased citrate peaks.
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1H magnetic resonance spectroscopy (MRS) provides metabolic information specific to the

prostate by detecting cellular metabolites citrate, creatine, and choline. At 3 tesla, MRS will more

greatly impact the localization of prostate cancer, assessment of therapeutic effect, and selection of

additional therapy. Increased susceptibility effect at higher magnetic field requires our attention to

homogeneity of the magnetic field. We discuss shimming, fat suppression technique, optimal echo

time, and use of anticholinergic drugs.
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