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Fig. 2. Diffusion-weighted image in patient with prostate cancer at 1.5T using a phased-array
coil
a) Te2-weighted axial image demonstrates small low signal intensity lesion at apex level (arrow).
b) Diffusion-weighted axial image (b factor=1,000) shows reduced diffusibility. This suggests
malignant tumor of prostate.
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Fig. 3. 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, oxalace-
tate ; AcCoA, acetyl CoA ; Isocit, isocitrate ; aKG, o-ketoglutarate ; Succ, succinate ; Mal, mal-
ate ; mAAT, mitochondrial aspartate aminotransferase ; GDH, glutamate dehydrogenase ; CS,

citrate synthase ; ACON, aconitase.
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Fig. 4. Prostate MRS in patient with prostate cancer at 1.5T using a phased-array coil

a) T2-weighted axial image demonstrates low signal intensity lesion in left peripheral zone and
transition zone (arrow).
b) Spectra of bilateral prostate. In left lobe high choline peak (arrow) and decreased citrate peak
(open arrow) are shown. On the other hand, right peripheral zone voxels show healthy pattern.
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Fig. 5. Magnetic field inhomogeneity due to rectal gas at 3T using a transceive pelvic coil
a) Localizer sagittal image shows rectal gas.
b) Phase image in axial plane demonstrates magnetic field inhomogeneity in prostate due to rec-
tal gas.

235



HREEREE 55264 4 5 (2006)

|

\
/ \
ul "‘ ‘lm.‘

Citrate

Fig. 6. Proton MRS in patient with prostate cancer at 3T using a transceive pelvic coil

a) T2-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. 7. TE dependency of citrate peak at 3T using a transceive head coil
a) Single-voxel PRESS (TR/TE=1500/30) of phantom. Citrate peak shows upward.
b) Single-voxel PRESS (TR/TE=1500/120) of phantom. Citrate peak is inverted.
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Fig. 8. Standing-wave/conductivity artifact at
3T using a torso-array coil

Ti1-weighted axial image shows a signal loss in
the right abdominal wall.

(Courtesy to Dr. Isobe, Isobe Clinic, Fukaya)
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Fig. 9. Prostate MRS in patient with prostate cancer and chronic prostatitis at 3T using a tran-

sceive pelvic coil

a) MRS voxels are placed on bilateral peripheral zone. There is a low signal mass in right

peripheral zone (arrow).

b) Spectra of bilateral peripheral zone. In right peripheral zone, high choline peak (arrow,
without phase correction) and slightly decreased citrate peak (open arrow, without phase correc-
tion) are shown. On the other hand, left peripheral zone voxels show healthy pattern.
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Fig. 10. T2-weighted images in patient with benign prostatic hyperplasia at 1.5T and at 3T
a) T2-weighted axial image at 1.5T using a phased-array coil (4 mm thickness).

b) Tz-weighted axial image at 3T using a transceive pelvic coil (3 mm thickness).
Transition zone nodule delineation is better at 3 tesla.
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Prostate MR Imaging and Proton MR Spectroscopy at 3T

Yasushi Kaji!, Kagayaki KURODA2, Ryo SUGIHARAS,
Kazuro SUGIMURA?

LDepartment of Radiology, Dokkyo Medical University School of Medicine
880 Kita-kobayashi, Mibu, Tochigi 321-0293
2Department of Image-based Medicine, Institute of Biomedical Research and Innovation
3Department of Radiology, Kobe University Graduate School of Medicine

Magnetic resonance (MR) imaging and proton MR spectroscopy at 3T are expected to improve
localization of prostate cancer, assessment of therapeutic effect, and selection of additional therapy.
Radiologists need to be aware of several limitations based on the laws of physics. At 3T, the gain in
signal-to-noise ratio (SNR) will be less than two-fold that with standard 1.5T MR, and susceptibility,
chemical shift, and standing wave and conductivity effects will be increased. Optimization of imaging
technique is currently in progress.
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