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Table 1914 H= 2AF, 1.5T HeH(n=203)¢] Ft ol
T 66.7 £ 6441891, 4841FH T9M7HA) AL, A HA
o] gl 4 W& 11.1 £ 18.2 ng/mLeISAT}. 3.0T ot
(n=345)¢] H+t Hol= 65.1 = 6.841(HS, 39415-E] 794
AR, YA So] Fd ¢4 Hit 13.7 £ 1563
ng/mLE, + ' Abo]e] Ayat Ay So] 9 FA4= &
AR Aol & wolA] ekth(t-test, p ) 0.05).

15T Hetol X = &4t (n=136) 2] "3t Hol= 66.5
+ 6.641(H 9], 48A1HE 197D AL, AHA So] Y

it

2 HEe 12.00 £ 20.9 ng/mLolglth. HAE gL
(n=67)¢] H3t Jo|= 67.1 + 6.0 (A9, 4845-€] 78417}
ANA, APA So] FY Fx FHF 9.28 + 10.6 ng/mL
2,5 U Aol dE Y YA Bol I A= BAA
& AfolE HolA| T} (t-test, p » 0.05).

3.0T AddA Ed T (n=230)2 Hi Hol= 64.9
+ 6.841(9], 39A1F-E] T9M7FA) L, AP So] g
2 He 12.08 £ 10.5 ng/mLolYaL, BI2E AT
(n=115)¢] Bt Jo|*= 65.4 + 6.74 (3], 49458 804
7)), AYA Bo] &9 ¢4 B 14.07 + 155 ng/mL
2 9GA F g Alole] AR AP Bo] g3 A= F
AR 2ol & HolA] dtH(t-test, p ) 0.05).
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1.5T 71712 A&k x49] 3¢ 593 09 43¢ 3 did
I HAE oS 77t 14.3%(7/49), 12.5%(3/24)
AIAFS By, 59 19 A% 47 12.5%(2/1
30%(3/10), S5 29] A9 13.0%(3/23), 9.1%(1/11), 5+
39] A9 18.8%(6/32), 18.8%(3/16), 5% 49 A%
72.7%(8/11), 80.0% (4/5). 55 59 A% 100% (5/5
100%(1/1)9] Adx58S ¥tk 3.0T 7171= Al3sk
Ao A9 EF 09 A4S FH gL HAE gTe
2 4.5%(7/155), 5.1%(4/79)¢] AdHHE&S HJT, 5
19] 4<% 7+ 5.3%(1/19), 10%(1/10), S+ 29 4
20.0%(2/10), 0.0%(0/4), S+ 39 4% 0.0%(0/28
6.7%(1/15), S5 49 A% 66.7%(8/12), 60.0%(3/5).
& 59 A% 66.7%(4/6), 100%(2/2)¢) AdAHES 1
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Table 1. Mean and Standard Deviations of Input Parameters in the Training and Test Groups

Mean + SD
1.5T Group 3.0T Group
Training Group Test Group Total Training Group Test Group Total
(n = 136) (n =67 (n = 203 (n = 230) (n = 115) (n = 345)
Age (year) 66.5 1 6.6 67.1 £ 6.0 66.7 = 6.4 64.9 + 6.8 654 + 6.7 65.1 = 6.8
Total PSA (ng/mL) 12.00 + 20.9 9.28 + 10.6 11.1 + 18.2 12.08 + 10.5 14.07 = 15.5 13.69 & 15.3
Note.— SD = standard deviation, PSA = prostate specific antigen
Table 2. MR Findings of Seminal Vesicle and Histopathologic Results
The Ratio of SVI at Histopathologic Results
MR Class 1.5T Group 3.0T Group
Training Group Test Group Training Group Test Group
0 7/49 (14.3%) 3/24 (12.5%) 7/155 (4.5%) 4179 (5.1%)
I 2/16 (12.5%) 3/10 (30.0%) 1/19 (5.3%) 1/10 (10.0%)
I 3/23 (13.0%) 1/11 (9.1%) 2/10 (20.0%) 0/4 (0.0%)
11 6/32 (18.8%) 3/16 (18.8%) 0/28 (0.0%) 1/15 (6.7%)
v 8/11 (72.7%) 4/5 (80.0%) 8/12 (66.7%) 3/5 (60.0%)
\Y 5/5 (100%) 1/1 (100%) 416 (66.7%) 2/2 (100%)
Total 31/136 (22.8%) 15/67 (22.4%) 22/230 (9.6%) 11/115 (9.6%)

Note.— SVI = seminal vesicle invasion
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Table 3. The Results of Statistic Analyses

Clinical Decision Support Systems  p value

Variable

1.5T 3.0T (< 0.05)
Sensitivity 80.0% 72.7% 1.000
Specificity 73.1% 90.4% 0.0096
Accuracy 74.6% 88.7% 0.0238
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SVM 3.0T
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Fig. 1. Receiver operating characteristics (ROC) curve of clinical decision support systems using support vector machine (SVM)

model at 1.5 T and 3.0T.

B

A.ROC curve of SVM model at 1.5 T machine shows the cut-off value 28.3 with sensitivity of 80.0% and specificity of 73.1%.
B. ROC curve of SVM model at 3 T machine shows the cut-off value of 31.8 with sensitivity of 72.7% and specificity of 90.4%.

A

vasion is present.

B

Fig. 2. A 76-year-old man with PSA of 4.946 and high probability of seminal vesicle invasion suggested by 3.0T SVM model.
3.0T prostate MR axial (A) and coronal (B) images show wall destruction of seminal vesicle (arrows). The SVM model suggested
that the probability of seminal vesicle invasion in this patient is 61.6. Regarding that the discriminating value in 3.0T SVM model is
31.8, the probability of seminal vesicle invasion in this patient is very high. The pathologic report revealed that seminal vesicle in-
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Fig. 3. A 77-year-old man with PSA of 15.3 and low probability of seminal vesicle invasion suggested by 1.5T SVM model.
1.5T prostate MR axial (A) and coronal (B) images show no definite abnormality in seminal vesicle. The SVM model suggested that
the probability of seminal vesicle invasion in this patient is 27.6. Regarding that the discriminating value in 1.5T SVM model is
28.3, the probability of seminal vesicle invasion in this patient is low. However, the pathologic report revealed that seminal vesicle
invasion is present.
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Comparison of Accuracies for Image-based 1.5T and 3T MRI Using a
Clinical Decision Support System Driven by a Support Vector Machine
to Detect Seminal Vesicle Invasion of Prostate Cancer’
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Purpose: The purpose of this study is to develop image-based clinical decision support systems (CDSSs) using
support vector machine models (SVMs) for the detection of seminal vesicle invasion (SVI) of prostate cancer
and to compare the accuracies of 1.5T and 3.0T MR CDSSs.

Materials and Methods: A total of 548 prostate cancer patients who underwent a prostatectomy and preopera-
tive MR using 1.5T or 3.0T were enrolled in this study. Each 1.5T and 3.0T group was subdivided into the
training group and test group, arbitrarily. Images were analyzed in consensus by two radiologists. CDSS was
constructed with input data that has the appearance of a seminal vesicle, PSA level and age in each training
group, and with the output data of the probability for SVI using SVMs. The accuracy of the output data were
evaluated with data of each test group. After a histopathologic correlation, the sensitivity, specificity and accu-
racy for the detection of SVI were compared in both 1.5T and 3.0T.

Results: For the diagnosis of SVI, the specificity and the accuracy of the 3.0T model were all statistically supe-
rior to those of the 1.5T model (90.4% vs. 73.1%; 88.7% vs. 74.6%) (p< 0.05).

Conclusion: The image-based CDSS for the detection of SVI was successfully constructed using SVM.
According to our CDSSs, the specificity and accuracy of 3.0T were superior to those of 1.5T.

Indexwords :  Decision Support Systems, Clinical
Medical Order Entry Systems
Magnetic Resonance Imaging
Prostatic Neoplasms
Seminal Vesicles
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