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Diftusion-weighted imaging (DWI) is a magnetic resonance imaging (MRI) method and is considered
potentially useful for detecting prostate cancer. We evaluated the clinical value of DWI with apparent
diffusion coefficient (ADC) maps in addition to T2-weighted imaging (T2WI) using 3 tesla (3 T) MRI.
Thirty-three patients with elevated prostate specific antigen were evaluated by MRI with T2WI and DWI
prior to transperineal template-guided mapping biopsy. The MRI findings were compared with the
pathology of biopsy specimens in six parts of prostate : both sides of outer peripheral zones, inner peripheral
zones, and transition zones. The sensitivities, specificities and accuracies were 42.1, 84.4 and 76.3% in
T2WI, 57.1, 84.7 and 80.8% in T2WI/DWI, and 87.5, 85.2 and 85.4% in DWI/ADC using 0.951 X 1077
mm?/s as cutoff ADC value. The hazard ratio of patients whose ADC values were under the cutoff was
25.86 by multivariate analysis. Mean ADC values were significantly different between cancer positive and
negative cores (p<<0.001). The ADC value showed a negative correlation with increasing tumor length
(p=0.0047). Although further study with a large number of patients is necessary, DWI/ADC using 3 T

MRI is a useful tool for detecting prostate cancer.
(Hinyokika Kiyo 58 : 143-148, 2012)
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Table 1. Imaging parameters of DWI

Parameters Value
Fieldof view 32X 32 cm
Matrix size 128128
TR 4,000 msec
TE -100 msec
Bandwidth 250 kHz
Number of signals acquired 8
Slice thickness 4.5 mm
Interslice gap 0.5 mm
Direction of motion probing gradients R/L
b-value 0, 1200 sec/mm?

Acquisition time —4 min 20 sec
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Fig. 1. Schematic illustration for 6 areas analyzed
n this study.
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Table 2. Patient characteristics

N 33

68.5 (51-83)
7.290 (3.55-59.4)
30.42 (14.2-73.32)
19 (57.6%)

Age (years)
Initial PSA (ng/ml)
Prostate volume (ml)

Re-biopsy
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A: T2WI

B: DWI

C: ADC map

Fig. 2. Representative MR images of prostate cancer are shown. The tumor (arrows) was detected as a low intensity
area on T2WT (A) and a high signal area on DWI (B), and showed a lower ADC value (C).
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NTIZHWT T2WI, T2WI/DWI, DWI/ADC ®JIEIZ
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Table 3. Sensitivity, specificity, and accuracy of

(Table 4).

WA RIS R & 4R, IR, BATIEIZ ), EhiE
B, EEEIZENZNIIBIT S ADC O35 ME,
R %2 5 L 72 (Table 5). @& CiBEEETO
ADC AT 1.24+0.22 x 10 ° mm® /s, %% B 7 50 A
1.01£0.18%x 10~ ° mm?*/s & M IERRA A B I {KAE T
Ho7z (p<0.001). AiFdL, BATEIZ5F THHEE
PN E KB TH - 72A, BATHOIEBG TR O
ADC fili1Z 0.85%0.06 x 10~ * mm?/s & D558 0 % 5
PEER 1.06%0.17 % 10 > mm?/s 12 E 5 ICEKMET

3T MRI images H .
. p=0.15
T2WI T2WI/DWI DWI/ADC 13 .
(n=198) (n=198) (n=198) :
12
Sensitivity 42.1% 57.1% 87.5% g &
Specifity 84.4% 84.7% 85.2 % 5 11 . . :
o
Accuracy 76.3% 80.8% 85.4% X 10 ’ : .
S B
o 4
3 o9 s :
- ] .
Table 4. Univariate and multivariate statistical © . +
analysis 08 b .
Tultivaric 07
Univariate Multivariate 5 6 7 8 9 10
p-value p-value Hazard ratio Gleason score
TOWI1 0.014 0.975 0.879 Fig. 3. There was no significant correlation
. . . . between ADC value and Gleason score (p =
DWI/ADC <0.001 0.001 25.860 0.15).
Table 5. ADC values of cancer positive and negative areas in PZ +TZ, PZ and TZ
ADCC (mm?/s)
n p-value
Cancer positive Cancer negative
PZ+TZ 198 1.01%0.18x 10" 1.24+0.22x107° 0.001
PZ 132 1.06%0.17x 10" 1.24%0.25% 107" 0.01
17 66 0.85%0.06% 10" 1.23%0.18x 10~ 0.001
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Fig. 4. The ADC value demonstrated a negative
correlation with increasing tumor length

Gleason score 73 2 1LiE ADC 813K T3 A2 H
%, HEEEEDEHo7 (p=0.15) (Fig 3). —
75, ERERTOERGEOEIEG L ADC i L ORMIZH
HAMEE D7 (p=0.0049) (Fig. 4).

F 72, AIVBEZENICBIT S ADC HOF IS
W, ROC T =41o72& 2%, PSA @ AUC (area
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Fig. 5. ROC curve analysis indicated AUC for BRI C A HAUT & 72, SRl C IS i OO i
ADC value is larger than that for PSA. BEANOISH R 2 ), BIZBEIC S HwHhs &
Table 6. Reported studies for MRI to detect prostate cancer
TOWI TIWI/DWI DWI/ADC
n
Sensitivity Specifity Accuracy Sensitivity Specifity Accuracy Sensitivity Specifity Accuracy
1.5 T with o o 10, 9
Hatano" 82 - dore“cial coil 42% 94% NA 50% 96% NA NA NA NA
Tanimoto? 83 13 L wih 73%  54%  64%  85%  84%  85% NA NA NA
. 1.5 T with 0 700, 9 Q0 000, _000,
Lim® 52 o dore‘ﬁal coil 67-74% 77-79%  771%  81-88% 88-89% 86-88%  NA NA NA
L 3T with 9 9 9 770, 0 9
Kitajima'? 53 phas‘e“d array coil 1% 91% 84% 77% 93% 89% NA NA NA
T 3T with
Kim'? 36 phasgé array coil 66% 63% NA 84% 86% NA NA NA NA
2 B85 g3 3T with 42%  84%  76%  57%  85%  81%  83%  85%  85%

phased array coil

NA : data not available.
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