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. Clinically significant cancer

Clinically insignificant cancer

Fig. 1. The shortcomings of systematic transrectal prostate biopsy

The systematic transrectal prostate biopsy may miss clinically significant prostate cancer (a),
detect clinically insignificant cancer (b), underestimate the aggressiveness of the tumor (c).



4478 2 7

PRBOMINC L D & 2AHDPKREV, LR
%1% — #% 1Zecho-planar imaging (EPI) & &b
N5 EEREETH|EEINLD, TV A
A=Y Y ZPFEIZLDEPIO R L TH % E A,
T—=T74 777 MPRERINIZZET, B
RSN T b R [A H IR wos s R A k(% ©
E5D X)o7z PEHORFG TR 35
BrZmd 720, IERRGOMBUE, FiziR
FEOMRIZWIICKERA V87 V252528
2% o720 A HICBWTHIV MR, BES
WrCTd 2 T2uRAH1%, PEAEZ W CTd 5 ik i
% KGFoHERTND), ¥4F3Iv 72
MRI (MEFDLE, MEEEEEZRTHS) %
# A A b 4 7zmultiparametric MRI (MP-MRI)
TR T2 TN TH 5. mivIHE
(&, T2FE TGS, ILHGEFER TEE S,
ADC map TS (ILEURT), ¥4 F+3Iv o
MRITH WG % "9 (Fig. 2)o

PLHERFRBIZ BT, i E ORI

il 32 B MRI (65)

BHhEVH Y A —FIZbflE (s/mm?) 23 5.
THROLEMESIREITFITRE VR, X)Lk
DGR SN/ L 7 Do B HIR T — A%
b 131000 s/mm*FEFE % JH V5 2 & 3% W\ IS,
BVIRICBWTE, O P A M 2RO
T2OICEWHEZ WS Z LR SR TY
o MWHEZ WS &, Al BRIEF AR OG
FAOHIH S, Eoay b5 A ML D EEY
W55 THA . 1.5T, STOMRIZ I\ 7= Hi
SEMRIT, b=2000 s/mm*iC X 5 JI5 Bk ik i 1%
(&, b=1000 s/mm*® I B R PRI LT, R
SRR OZWRESEN TS Z EAHEINT
W5 F 22PLRADS v2I2 B\ T h, JEER
FHOBAEIZ1400 s/mm’BL EASEIE X T VB Y,
22 IbEEHEDICKRELT 5L, PR
BROWEIIHILT 5, T2 TIAE, FHHICL S
15 WbE O YL E R TR (computed DWI) 3% 35
L7z (Fig.3). Computed DWIiZb =0(s/mm?),
1000(s/mm?) 7 & OALE O R/~ & 72 2 45

Fig. 2. Typical MR appearance of prostate cancer

Prostate cancer typically shows hypointensity on T2-weighted image (a), hyperintensity on
diffusion-weighted image (b), and early enhancement on dynamic contrast-enhanced image (c).

aly

Fig. 3. Computed diffusion-weighted image

Prostate cancer is depicted in right peripheral zone at the apex as a hypointense lesion on T2-weighted
image (a) and a hyperintense lesion on acquired diffusion-weighted image (b: b-value 1000sec/mm?).
On computed diffusion-weighted image (c: b-value 2000sec/mm?), the lesion is more clearly seen.
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Fig. 4. The probability density functions in 26 prostate cancers (solid line) and contralateral

healthy peripheral zone (dotted line).

The distribution of ADCs in prostate cancer is strongly skewed toward lower ADC

values less than 1.0 mm?/s.
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Table 1. PI-RADS v2 assessment

Peripheral zone

Diffusion-weighted image T2-weighted image Dynamic contrast-enhanced image PI-RADS score

1 any any 1

2 any any 2

3 any early enhancement (—) 3

early enhancement (+) 4

4 any any 4

5 any any 5

Transition zone

Diffusion-weighted image T2-weighted image Dynamic contrast-enhanced image PI-RADS score

any 1 any 1

any 2 any 2

=4 3 any 3

5 4

any 4 any 4

any 5 any 5
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Fig. 5. The current diagnostic cascade of prostate cancer
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Clinical significance of magnetic resonance imaging for the Prostate gland

Hiroshi SHINMOTO
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Abstract: With the increasing number of prostate cancer afflicted, prostate MRI is expected in
terms of how efficiently it picks up clinically significant cancer. This is especially because
diffusion-weighted imaging is closely related to the aggressiveness of prostate cancer. Imaging
and analysis methods of diffusion-weighted MRI in prostate cancer are progressing day by day,
including parallel imaging, computed diffusion-weighted imaging with high b value, new
biomarkers other than apparent diffusion coefficient. Regarding standardization of prostate MRI,
Prostate Imaging and Reporting and Data System version 2 (PI - RADS v2) plays an important
role, and it is expected that it will be improved in the future. With the recent large-cohort study,
by enforcing MRI before prostate biopsy, it avoids unnecessary biopsy, further increases the
detectability of clinically significant cancer, and suppresses detection of clinically insignificant
cancer. However, there are some papers that systematic biopsy cannot be avoided in high-risk
cases, even if there are no positive findings in pre-biopsy MRI. Further studies are needed in this
field.
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