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A Primary MRS Research on Prostate with External Phased Array Coil
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Abstract: [Objective] To investigate the value of proton magnetic resonance spectroscopy of the prostate with
external phased array coil at 3T.  [Methods] Three-dimensional proton MR ‘spectroscopy of the prostate was
performed on 29 male subjects with external phased array coil at 3T. The subjects were divided into three groups:
the young group (<40 years) involved 11 volunteers, the adult group (41~60 years) involved nine volunteers, the
old group (>60 years) involved nine volunteers. MR spectrum of every voxel was analyzed, the difference of the
ratio of (Choline + Creatine)/Citrate (the choline plus creatine-to-citrate) among various age groups and the
difference of the ratio of (Choline + Creatine)/Citrate among the different zone of the prostate were analyzed
statistically. [Results] (1)All the 'HMRS examination were completed successfully. The quality of the spectrum
were excellent with high SNR. (2) The ratios of the (Choline+Creatine)/Citrate in the central gland of young group
and adult group were larger than the peripheral zone. There were no differences among the three age groups in the
ratios of the (Choline+Creatine)/Citrate from the peripheral zone statistically. The difference of the ratio among
various regions of the peripheral zone was statistically significant in young group. [Conclusion] Three-dimensional
proton MR spectroscopy of the prostate with a combination of only external phased array coil at 3T can be

performed successfully. With external phased airay coil instead of the endorectal coil, the examination can be

completed non-invasively and painlessly.
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Fig.1 The subarea of normal prostate on MR image

A 67-year-old volunteer, T-weighted MR images with fat
saturation in transverse plain; the prostate gland may be divided into
peripheral zone with high signal intensity (arrow head) and central

gland with hypointensity (white arrow)
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Fig.2 The spectrum of single voxel originated from
healthy prostate
A: a67-year-old volunteer, the spectrum of single voxel originated
from the VOIs of right half of healthy central gland of prostate,
shows that the Cho and Cr are not well resolved, the Cit peak is the
highest;B:a 67-year-old volunteer,the spectrum of single voxel
originated from the VOIs of right half of healthy peripheral zone of

prostate
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Fig.3 The MR spectrum of all voxels of the VOIs in

transverse plain 24-year-old volunteer
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Fig.4 The coloured map and the ratio map of the

metabolites in tranverse image
A:a 24-year-old volunteer,the coloured map of metabalites in
tranverse image;B:a 24-year-old volunteer,the ratio map of the

metabolites in transverse image
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Table 1 The result table of all the metabolites of the

single voxel in Fig.2B

Metabolite Pos./ppm Integral Ratio
Cr 3.06 0.12 0.33
Cho 3.18 0.07 0.20
Ci 2.61 0.36 1.00
Cho + Cr 3.12 0.19 0.53
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Table 2 The distribution of the ratio of (Cho + Cre)/Cit in the different regions of prostate from various age groups

Partition Young(n=11) Adults(n=9) Older(n=9)
Peripheral zone base 0.51 + 0.07 0.56 = 0.05 0.52 + 0.08
body 0.54 + 0.05 0.52 £ 0.12 0.51 £ 0.07
apex 0.61 = 0.08 0.60 + 0.14 0.56 = 0.09
Central gland base 0.63 = 0.06 0.66 + 0.04 -
body 0.65 + 0.06 0.60 + 0.06 -
apex 0.62 + 0.11 0.62 + 0.08 -
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