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ENDORECTAL MAGNETIC RESONANCE IMAGING
FOR STAGING OF PROSTATIC CANCER
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We retrospectively studied the staging accuracy of endorectal magnetic resonance imaging (MRI)
using a surface coil for 14 localized prostatic cancers resected by retropubic radical prostatectomy.

The prostatic tumor in the peripheral zone was mostly demonstrated as a low signal intensity on
the T2 weighted image, and prostatic capsular invasion was indicated as an interruption of prostatic
capsule, irregularity of glandular margins, and a low signal intensity of periprostatic venous plexus on
the T2 weighted image. The seminal vesicular invasion was seen as a high signal intensity on the
enhanced T1 weighted image, and a low signal intensity on the T2 weighted image. The clear
prostatic zonal anatomy was demonstrated on the T2 weighted image.

The accuracies of clinical staging in endorectal MRI and transrectal ultrasound examination
(TRUS) were 79% and 57%, respectively. Also, the accuracies of seminal vesicular invasion in
endorectal MRI and TRUS were 93% and 57%, respectively. The endorectal MRI revealed more
accurately the seminal vesicular invasion than TRUS (p=0.038), but there was no significant
difference in the accuracy of detecting prostatic capsular invasion between endorectal MRI (79%) and
TRUS (71%).

The reduction of prostatic volume after 4 months of endocrine neoadjuvant therapy (LH-RH
agonist) was compared in each prostatic intraglandular zone with the T2 weighted image. The total
prostatic reduction rate was 43.2%. The reduction rate in the peripheral zone (64.8%) was more than
two-fold that (29.7%) in the central gland (transition zone-central zone).

The endorectal MRI may greatly contribute to the local staging of prostatic cancer, especially to
the diagnosis of seminal vesicular invasion.

(Acta Urol. Jpn. 42: 767-773, 1996)
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Fig. 1. Upper figure is Gd-DTPA enhanced T1
weighted image, and lower figure is T2
weighted image. The prostatic capsular
invasion is indicated as an interruption
of the prostatic capsule (bold white
arrow) by the tumor demonstrated as a
low signal intensity (fine white arrow).
CG: Central gland (transition zone+
central zone), PZ : Peripheral zone.
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Fig. 2. Upper figures is Gd-DTPA enhanced
T1 weighted image, and lower figure is
T2 weighted image. The clear zonal
anatomy between central gland and
peripheral zone of pT2 case is demon-
strated on T2 weighted image. CG:
Central gland (transition zone+ central
zone), PZ : Peripheral zone.



K, (3Ih  BEBE MRI [RE M7 769

SEROBM T A AEE L /-, BELE X5
ASEEE 7 central zone & transition zone % &b,
central glang & #r L, peripheral zone & B4 IZEtE
L7.

5 g

EERVR T, BERK MRI RED T2 #HR%
128\ T, peripheral zone ZEHESTTHLHEh,
peripheral zone & transition zone ¢ central zone @
BRAVSHL M LY, #B7% zonal anatomy DR
Z BNz, Peripheral zone DERE X, & T1 &
A LU T2 WFGE b ICERNIIMEES TR
7o. L2 L, 10%RIZROESICEWTIE, FEEST
HobINBHERMDLHALNT.

Fig. 1 Tl&, peripheral zone HEICHEREIC L 5
BESHEBFALN T2, &R Tl AT
peripheral zone B IZHERHIC & 5 5737 BRAE IR D T

v

Fig. 3. Upper figure is Gd-DTPA enhanced T1
weighted image, and lower figure is T2
weighted image. The prostatic capsular
invasion is indicated as an interruption
of the prostatic capsule (bold white
arrow), irregularity of glandular margins
(bold white arrow) and abnormality of
the periprostatic venous plexus (fine
white arrow). CG: Central gland (tran-
sition zone+central zone), PZ : Peripher-
al zone.
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Fig. 4. Upper figure is Gd-DTPA enhanced T1
weighted image, and lower figure is T2
weighted image. The prostatic capsular
invasion is indicated as an interruption
of the prostatic capsule (bold white
arrow), the low signal intensity of perip-
rostatic fat (fine white arrow) and abnor-
mality of the periprostatic venous plexus
(black arrow). CG: Central gland
(transition zone+central zone), PZ:
Peripheral zone.
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Fig. 5. Upper figure is Gd-DTPA enhanced TI
weighted image, and lower figure is T2
weighted image. The prostatic capsular
invasion is indicated as an interruption of
the prosatic capsule and irregularity of
glandular margin by bulging (bold white
arrow), and low signal intensity in the
periprostatic venous plexus (fine white
arrow). CG: Central gland (transition
zone+ central zone), PZ : Peripheral zone.
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Fig. 6. Upper figure is Gd-DTPA enhanced T1
weighted image, and lower figure is T2
weighted image. Normal seminal vesi-
cule is seen as a low signal intensity on
enhanced T1 weighted image, and as a
high signal intensity on T2 weighted im-
age. SV : Seminal vesicle.
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Fig. 7. Upper figure is Gd-DTPA enhanced T1
weighted image, and lower figure is T2
weighted image. Seminal vesicular in-
vasion is seen as a high signal intensity
(fine black arrow) on enhanced TI1
weighted image, and as a low signal in-
tensity (fine white arrow) on T2 weight-
ed image. SV : Seminal vesicle.

Table 1. Diagnostic results of imaging modalities

Endrectal MRI TRUS

Seminal vesicular invasion

Accuracy® 93% (13/14)  57% ( 8/14)
Sensitivity 88% ( 7/ 8) 38% ( 3/ 8)
Specificity 100% ( 6/ 6) 83% ( 5/ 6)

Positive predictive

e 100% ( 7/ 7)

75% ( 3/ 4)
Negative predictive

oaga 86% ( 6/ 7)

50% ( 5/10)

Prostatic capsular invasion

Accuracy 79% (11/14)  71% (10/14)
Sensitivity 70% ( 7/10)  70% ( 7/10)
Specificity 100% ( 4/ 4) 60% ( 3/ 5)

Positive predictive

o 100% ( 7/ 7)

78% ( 7/ 9)

Negative predictive
value

57% ( 4/ 7) 50% ( 3/ 6)

* Significant difference (p=0.038)
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Table 2. Result of staging with imaging modalities versus pathologic study of radical prostatectomy
specimens
Modality Author Pt. Number Sensitivity ~ Specificity PPV* NPV* Accuracy
MRI Bezzi® 37 72 84 76 81 78
Rifkin” 194 77 57 71 64 69
Schiebler'" 100 48 66 69 45 55
Endorectal MRI Schnall'? 22 63 92 83 81 82
Krebs'? 121 90 77 85 85 85
D’Amico'? 235 43 93 83 69 2
Current study 14 75 100 100 40 79
TRUS Rifkin” 219 66 46 - - 58
Andriole® 103 27 9% 78 — 66

* PPV : positive predictive value,
** NPV : negative predictive value
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