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MRI Diagnosis for Prostate Cancer
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Recently, in Japan, both the Westernization of life styles and the advent of an aged-society have
led to an increase in the incidence of prostate cancer. In making a localizing diagnosis of prostate
cancer, magnetic resonance imaging (MRI), which has excellent contrast resolution, and transrectal
ultrasonography, are used clinically, and their usefulness is being established.

MRI is employed in the diagnosis of prostate cancer to detect tumors, and to determine the stage
of such tumors. For the visualization of prostate cancer by MRI, TZ2-weighted axial images are
used exclusively. After becoming familiar with normal prostate images, it is important to evaluate
the localization of a tumor, and the invasion of the capsule and seminal vesicles. Future applications
of new techniques for MRI will undoubtedly be found.

In this paper, the present state of MRI diagnosis of prostate cancer at Kawasaki Medical School
Hospital will be reviewed. (Accepted on October 30, 1998) Kawasaki Igakkaishi 24(4) . 197 — 206, 1998
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Fig. 1. Normal anatomy of prostate on axial Tl-weighted image of MRI | Axial T1-
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weighted images show the prostate (P) as homogeneous iso-intensity structure to muscle
tissue. Black arrow : neurovascular bandle, White arrow [ periprostatic fatty layer, R |

rectum., UB I urinary bladder
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Fig. 2.

Normal anatomy of prostate on axial T2-weighted image of MRI [ Axial T2-weighted images show
that inner gland (1G} is low intensity and peripheral zone (PZ} is high intensity. White arrow I pe-
riprostatic venous plexus, Black arrow [ prostatic capsule, R I rectum, UB ! urinary bladder. FM ]
fibromuscular stroma

anterior
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Fig. 3. Normal anatomy of the prostate on sagittal TZ-weighted image of MRI

agittal T2-weighted images

are easy to observe the localization of prostate (P}, seminal vesicle (SV), urinary bladder (UB). and rectum

(R).

Fig. 4. Normal anatomy of the prostate on MRI ! a) Axial T2- i
weighted image. b) Post-enhanced axial T1-weighted image.
Axial T2-weighted image shows the seminal vesicle as high
intensive lobular structure, and enhanced image shows the septum
wall. White arrow : septum wall. Black arrow © seminal vesicle

fluid. UB ! urinary bladder
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TZa prostatic cancer. Axial T2-weighted image

Fig. 5.
shows low signal intensity lesion (arrow) in the right
and left posterior site of the peripheral zone.
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Fig. 6. T2a prostatic cancer. Coronal T2-weighted image
shows low signal intensity lesion (arrow) in the periphe-

ral zone.
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pre-enhanced image 0—25 sec. 75—100 sec.

b
Fig. 7. T2a prostatic cancer. a) Axial T2-weighted images. b) Dynamic images. Axial T2-weighted images show two small

low signal intensity lesions (arrows) in the peripheral zone. Dynamic images show the enhancement in the same lesions {ar-
rows ),
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a b 0—25 sec.

Fig. 8. T3b prostatic cancer. a) Axial T2-weighted image of post-hormone therapy. b} Dynamic image.
Axial T2-weighted image shows the atrophied prostate by hormone therapy. Dynamic image shows the
enhancement in the lesion (arrow} in the right posterior site of the peripheral zone.

Table 1. Diagnostic criteria for capsule invasion by prostate
cancer with MRI

1) TLT2 & &I TR ML BIROM 2R
2) T2 T peripheral zone [Z& 5 415 bulging (Z2{11{%)
3) T2 TEE TR SN D BMFREDERE 5k
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5) T2 TEE T TR S5 ME M g AL

Fig. 10. T3b prostatic cancer. Axial T2-weighted image
shows the invasion of tumor to the neurovascurlar bundle
[arrow) .
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Fig. 9. T3b prostatic cancer. Axial T2-weighted im- (Fig ) t & b % ) #E{ﬂj’_t_- ISR
age show the invasion of tumor to the periprostatic MBI T 2 GO e T A, 22
venous plexus (arrows). THIM X 7 A O A MRI TO RN ASH - 2
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Fig. 13. Urinary bladder invasion. Sagittal T2-weighted
image show the invasion of tumor to the bladder base
{arrow) .
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Fig. 11. T3a prostatic cancer. Axial T2-weighted c. W & R Ol

image show low signal intensity lesion (black . s o -
arrow) in the left side of the peripheral zone and IFE I < MG iz 13 T2 W g Tk R
the extracapsular extension (white arrow). FF IR A~ DOREHE TS 2 (Fig. 13).
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Fig. 12. Seminal vesicle invasion. a) Axial T2-weighted image.
b} Post—enhanced axial T1-weighted image. & % \» peripheral zone @ (GRS

Axial T2-weighted image shows low signal intensity lesion

{arrow) in the right seminal vesicle. Enhanced image shows 721, EPLIZ X B T2 S Rz &L
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Fig. 14. The detectability of the tumor using S/N or C/N on FSE and EPL

a) Axial EPI image. b), ¢} Axial T2-weighted image.
ROI 1 : The signal intensity of the tumor.

ROL 2-6 : The signal intensity of peripheral zone.
ROI 7-11 © Noise

S/N = The signal intensity of the tumor/Noise

C/N = (The signal intensity of peripheral zone-The signal intensity of the tumor) /Noise
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