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Fig. 1. The energy metabolic pathway of the prostate cell

Zn** inhibits aconitase activity. Citrate oxidation is limited at the aconitase step, which allows
for net citrate production. Accumulated citrate is secreted along with Na* into the acinar lumen.
Asp, aspartate; Gluc, glucose; Glut, glutamate; Lact, lactate; Pyr, pyruvate; OAA, oxalacetate;
AcCoA, acetyl CoA; Isocit, isocitrate; aKG, ao-ketoglutarate; Succ, succinate; Mal, malate;
mAAT, mitochondrial aspartate aminotransferase; GDH, glutamate dehydrogenase; CS, citrate

synthase; ACON, aconitase.
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Choline “"‘

Fig. 2. Proton MRS in patient with prostate cancer at 3T

a) Te2-weighted axial image demonstrates low signal intensity lesion in right peripheral zone.
In left peripheral zone, there is normally high signal intensity area.

b) Proton MRS of healthy left peripheral zone shows high citrate peak and low choline peak.
¢) Proton MRS of abnormal signal intensity lesion in right peripheral zone shows high choline
peak and low citrate peak. This is malignant MRS pattern of prostate.
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Fig. 3. Spectral spatial excitation of prostate metabolites
Excited frequency range (contained choline, creatine, citrate) and posi-

tion are shown.
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Rectal

Fig. 4. Magnetic field inhomogeneity due to rectal gas

a) Localizer sagittal image shows rectal gas.

b) Phase image in axial plane demonstrates magnetic field inhomogeneity in prostate due to rec-

tal gas.
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Fig. 5. Prostate MRS in patient with prostate cancer and chronic prostatitis at 3T
a) T2-weigted axial images show the low signal lesions in bilateral peripheral zone. Thickened line shape and
wedge shape are interpreted as chronic prostatitis, the patient had suffered previously. Low signal area in right

peripheral zone is slightly large (arrow).

b) MRS voxels are placed on bilateral peripheral zone. Right peripheral zone mass (arrow).
¢) Spectra of bilateral peripheral zone. In right peripheral zone, high choline peak (arrow, without phase correc-
tion) and slightly decreased citrate peak (open arrow, without phase correction) are shown. On the other hand,

left peripheral zone voxels show healthy pattern.

7z, EMETIIC MRS gL i CE/L L &
i, (AU v+ o7V T7FV) 7 DB OfE
kD, BLEREESRELFUTES. RAD
Radiology 51213 MRS #5 8 & i PR M &
% 29 Gleason score @[] ORI H M 28R X h
722 BINIRN O E DB 70 AR T IEE
YEREDOE\ RN TV T TE B RER
MifT% 1245 2T, MRS OIEHR A ERFTO< v
TELTHAT A ELFRETH S (Fig. 5).

PSA HEExE 2T 570K EHEVERL T

WA, BRI EEHINEWEETDH,
MRS ZEMd 5 L2k DERP TV T
VIHRRE LA, O LD HRIICIE, sin-
gle-voxel £ Cid7x <, HEDORZ IUrHHE
T2 H AN P Vg S T /P TE % chemical
shift imaging v& (CSI) 2%z, HoriEhL
T % Tle BT RIE I 5545 9 2 B
DEVOT, K0 EFEMICRITEA FHE L & h
v, BTEIIEEHAR CH - Th Y
TUBHAEICEMEYRET S EERST, (T

103



HEEREE 55264 2 5 (2006)

VA I VT FV) 7T VBEDIRE O ERKE iX, BEREOR ICKE > 2 &icks (Fig.
<, MRS IC &k 27l iX RH#E & S h T/ 6).

2003 4£0 Memorial Sloan-Kettering Cancer

Center 7» 5 OME TlL, BITE TR L&

o (@Vv+7 VT FV) 7 TR RIE

Lick ZTARBREIRTIEY 0.63, &I TFY KE T 2003 4 L 0 Az R MRS (2B 4
174 b HEEREDD > 72 L TWEHED. fil~ 5 %St REIPFSE [ American College of Radi-
DRZYID (aY)yy/+r7 V75V 7T VEE ology Imaging Network (ACRIN) 6659] 733
ot LS a8 L REHSO 4 — R —F IR THAH. Zhid, 7EkD MRI KRG
Th %\ L, BO56% T, KETH 7 EICHEEL T, MRS 28 80 &S i it
BONBMICHHAEROR7LLDS5H, ay v Lo OT T 5D THY, B, Hi
V=27 LRETERVWR7 IV E—2L g SRR O TSR, B LUIRD D BRI A
ATz, BURAETIZD LS 7 vk LTHNTWD. 7z, 45/ XD Barentsz
B i3, TOREIBEEEES ARG ETE ST, 3—1H g /R ER
FTERE LD, Thbb, BITROKEFTHE KE DR S Iz - EEES LRI (In-
OFTRHEEEOEHWRZ LIVICER T H ternational Multi-Centre Assessment of Pros-

EHVY IS

C
2755 R Unit

3}
=2

1 2

Fig. 6. Anterior prostate cancer examined at 3T

a) T2-weigted axial image at 1.5T show the low signal lesion in ventral transition zone (arrow).

b) MRS voxels are placed on bilateral transition zone.

¢) Spectra of bilateral transition zone. In right transition zone, high choline peak (arrow, without phase correc-
tion) and little citrate peak are shown. It could predict high grade malignancy. On the other hand, left peripheral
zone voxels show high citrate peak (open arrow).
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Proton MR spectroscopy (MRS) provides metabolic information specific to the prostate by ena-
bling detection of the cellular metabolites citrate, creatine, and choline, even at 1.5T. MRS on

machines with higher magnetic fields will improve localization of prostate cancer, assessment of ther-

apeutic effect, and selection of additional therapy. However, we must pay attention to the homogenei-
ty of magnetic fields because of the increase in susceptibility effect at higher levels.
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