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PSA Ee= 7] Rdoidate] PSA s 7] AaoidAe] A9 FuE vie gholal, A7]e 9 (magnetic
resonance imaging, MRI)S &3 A7) Adodtel dgade] 9G4S 53k AAH, A7 F5%H GdedA
PI-RADS(prostate imaging reporting and data system) AFZE Ab PI =

A oy ¥ol 7] Z3}e] JFAH W (visible lesion)d] & o3 =

7 ]
ThA R Y] EA o R F o}Ur oS [48h2] 1] A [F38ha] 3] & Ho= shfel| A&ste A2, 47 [F
g2 1] WA [F84] 3] T Holk dhfol] 7|xste] AL TR oF FES e AHS Edetn
A71 [F78H] 12 P =1/ (1 + exp (FA) o, 7|4, P= AHFAYL dA o= &&, A = -5.3562 +
o / (

0.0681x(1}o]) + 0.4273«(PSA =% 0.1 ©)olar, A7) [§84] 2] P =1
© AYAYG TR odF FE, A = -5.9221 + 0.0702+(1L}0]) + 1.7481+(ZFA W] EA)) olar, 7] [84]
312 P=1/(1+exp (FA) o, od71A, P& A@Me w9 o= F5, A = -6.4189 + 0.0717+(1}o]) +
0.3408+(PSA U= 0.1 ©9]) + 1.303«(ZFAI W] &A1) <A, HABAF Ho] AF =},

(52) CPCE3]+ SHS
GI6H 30/20 (2018.01) MESEA Tt 2684 139, oo}
GIGH 30/40 (2018.01) IHE 103F 18015

GI6H 50/20 (2018.01)
GI6H 50/30 (2018.01)
(72) ¥z}
o] %4
ANEEEA FTET FAFTER 108-6 FolutE
B% 803%
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ARAGE Adsh7] Ag ArAs Wil glojA,

Acktdate] vo], AP Eold(prostate specific antlgen PSA) Wk @ AHRE 5= JA I,
o714, A7) PSA HEE 7] AddidAte] PSA S 7] Aduidale] Afd g2 s gholar,
217188 9 (magnetic resonance imaging, MRI)S &3 7] XdddRe] Ay 44& 53+ FAH,

A7) =5 gAtol A PI-RADS(prostate imaging reporting and data system) A4S ArEsts 343
A}7] PI-RADS H<=7} 3 o] AFelA] o] o) 7]%3}o] 7FA|H W (visible lesion)e] &4 o35 A= 43

A7) el 47] PSA A, 471 ZbAgRe B4 o F s ol [59H4 1] UA 4814 3] F Hol=

sl A e B4,

A7) [5782 112 P =1/ (1 + exp (FA)) oW, 7|4, P& AHAL 2 oF &&, A = -5.3562 +
0.0681*(1}o]) + 0.4273+(PSA M= 0.1 ©9])o]xL

A7) [5782 212 P =1/ (1 + exp (FA)) oW, 7|4, P& AHAL 2 oF &&, A = -5.9221 +
0.0702«(1}o]) + 1.7481x(7FA W &A)) o1

A7) [4782 312 P =1/ (1 + exp (FA)) oW, 7|4, P& AHAL 2 oF &, A = -6.4189 +
0.0717+(1}o]) + 0.3408+«(PSA W% 0.1 T9]) + 1.303=(7FA ¥ ¥ &A4)) <l

AEAE YW

A7 Ag ety Fel A9 (gleason score):= 6 o]AFel,

HAoks Adshr] Ag ArAg A lojA,

Aethaate] o] # dAHAM Eold9 (prostate specific antigen, PSA) H&xo] #3 HRE
o714, A7) PSA Ui A7) A dzte] PSA 2 7] Adthdate] Ay Eyz s ghol,

24718 9 A (magnetic resonance imaging, MRI)S 3] A7) Audidzie] dy@Ae dAe I53== A9

¢

F7] vol & A7) PSA Hito st AV AR, U] E5H J4E AEES A WRY;
A7) B5% Aol A PI-RADS(prostate imaging reporting and data system) H<5E A3 |
A}7] PI-RADS H<=7} 3 o] Q1] o] Hof 7]%x3s}e] 7FAH WM (visible lesion)?] &4 oJF& #oh3iar,

71 del, 471 PSA "=, A7) 7Rl EA o T sk o] de [k 1] WA [EhY 3] F Aok

_3_
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el HESES THE Holw shbe) ZzAA; %

A7) 158 1] WA (5 3] F Aolw shite] Jlxske] AWM WAl % FES YRS 1AW

71 782 112 P =1/ (1 + exp (FA)) oW, 7|4, P& AHAG HA oF &, A = -5.3562 +
0.0681#(1}o]) + 0.4273+(PSA U&= 0.1 ©@9})olar,
A7) [782 212 P =1/ (1 + exp (FA)) oW, 7|4, P& AHAG HAY oF &, A = -5.9221 +
0.0702%(1}o]) + 1.7481x(7}A1 e &A)) o],
71 4782 312 P =1/ (1 + exp (FA)) oW, 7|4, P& AHAL HA oF &, A = -6.4189 +

=
0.0717+(1}0]) + 0.3408+(PSA =% 0.1 ©$)) + 1.303+(FFA ] &4)) 2,

BEAE &AL

A7) AgAete] F2l A (gleason score) s 6 0]k,

S

AL WA A2 @ T ol § e wE s FdsEs AW, HFEH 85 e A% vl 7

7l & & oF
o dgAds Adetr] A g 2 AR el B3 Ao, FAAeR, E EHe ArleEdd 2 A
Hal Solded "o Zukgt dydere] A o5 mEls o] &t dydde dsty] A% g R Al
w3k Aot

I A

imaging, MRI)S AP
Hsted 838 Ao=m ¢

oA FehEl kel diste], MRIE A@ALe] e FAEE Adsa ot dHAde] MELS FFAIIT.
MRI= AEAd B Fo3 dddde] o] Fad 43S A, & v&ox e 2AHAF ol MRIZ
AR IS Austy] 9% Amrt 2oy, 4] ARE Adsa vE 284S S/ A8k, o
o] 3ol A Qlakele] oA} AA(decision making)d wsh 7S W33 3} Aol AMs=ojok st} 1) MRI
Axpell ARG F7} F& AF, 2) Fofdt dygMgute] AaE dste= A, 2Elal, 3) BI7FAIE R (non-
visible lesion) &l tiste] SZ44 AP A HALE At 4. ol5S H3l, A9 oA} 2A
< 571 A8k 7F ko] Aol digk oS mEle] F a3 Flojtt.

AP ojmd B 9 dole AlxH(prostate imaging reporting and data system, PI-RADS)oll w2} MRINA]
Qa2 de 4 Wl EXS HUlelr] &, 4t 715 oln A (diffusion-weighted imaging, DWI) 2 T2 7}
% o] (T2-wighted imaging, T2W imaging)¥ AFH Wk ik A4 (apparent diffusion coefficient,
ADC) o] HukAQl Wl HryHE g8 AujHoelrt. 4 uiy] /E MRI(dynamic contrast-enhanced MRI)<]
A2 wl= AR SFEleh f v AR SHElo A theadlel= HAvk. Hgk, T2 ow]% Bl DWI-ADC
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2 FA9 o]lF 3vE MRI(bi-parametric MRI, bpMRI) ZREFO gt HIEE YAJHoz Folit Ayga
% (clinically significant prostate cancer, csPCa)el A& 93 ¥+ o5

MRI, mpMRD)S] et A=} vlwd & vk, webA], oy AgoA A
MRIS] f-8&4do] Bausa gk,

wekd, ¥4 2AAANES S8 A, MRI A3 BHdske] o4
mAREE AN

W 0 g7t Bas Ageld.

k=)
sg

o
T
=
=]
=

multi-parameter
BHYY AEL AR oF setuy

] 551 28]
(ME3]F3 0001) (M3EHA 2) Presti, J. C., Jr., 0'Dowd, G. J., Miller, M. C. et al.: Extended
peripheral zone biopsy schemes increase cancer detection rates and minimize variance Iin prostate

specific antigen and age related cancer rates: results of a community multi-practice study. J Urol,
169: 125, 2003

gige] g

s dsle= I
& BARS AN Astel vt g A AAE BHAoR W,

dye H%
B AYAY 2AAAE FAsts] ORI Al 7)zste] AYMLY WA RE ST + A= P
W A AT AL BHow A,

wowge WRI A3t wiste] Agackel WA ovsh wA® wAWFEM AWA So|gde] WEs
AAFI, WRI A7 2L 7] wARSRA AYA Solahde] e slxste] AR WA ARE o5
ool R ARE AFes A BHom ),

B e WRI A3 2 W AEERA ARA Solgee] Wre] Jxste] AuAte WA R 5 5 9
=gy % gAE ATHE AL 2RO A,

e sl dAA = o)delM duE A FAHA Fov, AFHA olid vE HAAAEL ot 7]
AzHFY Fell 7]ETokel slojM e e A& 7kl Art gEetA olsfd = & Aol

2] 2 7
wowrge] Thepe A4 Sl weEw, Agdds dws] 98 JuAT Pgel AFad. 47

, il &
He, AdgdRte] vrel, Ay Hold9(prostate specific antlgen PSA) H = ] J?{r?} HARE 53
A, o714, 47] PSA HEE

4

¢

7] ARkl PSA ks *171 S akate] A

*J(magnetic resonance imaging, MRI)S T3 7] % ﬂ”ﬂq A Y Mo %%%—Q%a{}ﬂ@ﬂ,ﬂ

8155 od2el A PI-RADS(prostate imaging reporting and data system) HTE Ar&3de

DS 7} 3 o] AQIA] ofFo 7]%3Fte] FEAHM (visible lesmn)v% EAl AARE BHEE
SA Bk, A7l 7}/\13“‘*4 EA A5 = '5}4 ol s [484 11 WA [+8H4] 3]

HA43, A7 [ 1] WA [84] 3] 5 Folk OHJroﬂ Z|zske] dAgder &

7} , 371 [?fi.“—‘] 112 P =1/ (1 +exp (FA) o, 9474, p= HAHAAS HA 9

o3
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dZ 5, A =-5.3562 + 0.0681x(1}o]) + 0.4273%(PSA % 0.1 ©9])olar, A7 [784] 2]1& P =1/ (1+
) + 1.7481%(7}A H W 9]

exp (FA)) o|H, o7]A, P= AgHL T dF FF, A = -5.9221 + 0.0702%(1}o]
EA) ola, A7) [84] 31& P =1/ (14 exp (FA) o1, 97|14, P APHAY T o= &5, A =
-6.4189 + 0.0717+(1}o]) + 0.3408=(PSA U&= 0.1 ¥%]) + 1.303« (7P W] Z7) o]},
2 o] thofst HAA dE e mEaW, dygdds Adstr] g JRAT X7 ATHY. A7) ARAT F
A=, Aadiare] o] 2 AHA Eo]dke (prostate specific antigen, PSA) Bxo| T3 AWE 53 aL,
A7IA, 7] PSA UEE 7] a3zt PSA #hs 7] Xgdidabe] A9 FuE U grold, AEd
%’ (magnetic resonance imaging, MRI)S E3l 7] xddidzte] A9 G445 G535 749 g5
&7] vrol W A7) PSA el #E AV AR, AV d5H s AdEEE W WEe; 3] 859 9
AFoll /] PI-RADS(prostate imaging reporting and data system) HE AbEdbH | Ab7] PI-RADS H<=7} 3 o)A
Q1A ofFo] 7]%x3dle] ZFAIW MW (visible lesion)e] &4 o¥-= FAdsta, A7) o], A7) PSA M=, A7) 7}
ALl EAl AR T s o] e [ 1] WA [£E 3] T A= shutel A&steF FAE Holke
she] ZeAA; R A7) (84 1] WA (732 3] T Aol® shutel 7xste] "yt HAe &5 gE
FEIEE FA"E FEFE sk, A7) [ 112 P =1/ (1 + exp (FA)) o, 7|4, P& A9
oF WAl o= FE, A = -5.3562 + 0.0681x(1}e]) + 0.4273«(PSA WX 0.1 ©¢)olar, A7) [F3H4] 2]&
/ (1 + exp (FA) o, o7]A, P dAyHdd LA 45 &, A = -5.9221 + 0.0702+(1}e]) +

+
7481+ (ZFA ] EA) olar, F7] [ 3] P =1/ (1 +exp (FA)) olH, o7|A, P& AHAL A
d= S5, A = -6.4189 + 0.0717=(1}o]) + 0.3408+(PSA U% 0.1 ©$}) + 1.303=(7FX e ZA])o|t}.
2 oA Ot AA dEdd wE HFE ZRase ) B odyol teksk AA] o Ed mE dgAdS gt
7] HAE YHE FASIEE T, AFH @5 7Hss AGuAd 7S EY.

T

o

L

fop

P )

Y
Bodyge Boage Ay 2AAAE 357 A MRI Aol 7 xste] AgAge] 2 oRE 5T >
JE WY 2 FXNE AT Ao

Bodge RI A #dste] dEdte] BA ofReh #EE wpfdsEA HdYd Seldde dxE
AABEIL, MRI A3 2 7] viasRA AhA Solddde] Wk 7]xste MygAete] A oRE o5
F e Wy 92 s ATE Ak

2 odge ORI A 2 visRA d9gd Solgree] Wie 71zt dyxcte]l B SR E 5T F 9l
=y g AAE AT 5 A

2ol avhs ool AFE A A Forn, AFHA ol thE aA}ES oo JAZTH
Gl 7)okl oAl Tt A XS 7k A7F WEgsA olsE 4 AS Alolth

12 &2 2o gt AA dee wE dydds Adshr] A3 Wi A ds =8,
2w B gl udd A dEdd mE dYHAdS JAdsh] A AR A dE =AIRH.

32 % Aol tkd Al dEel wE dyudds Adstr] fg el gk ROC A4 (receiver

operating characteristic curve) 2 AUC(area under the ROC curve) 2 =A|3HC},

k1

4= 2 2o g A dsdl mE ddHoR fFod dyAckE Mdsty] % Wl
AUC #h& A3t

=

g+ ROC

]

d

Rt
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S101 ©AlA, Hgkthdake] the] B pSA Wiee] AHE 5T @ wHe] vddt AA] o5 mEw, A
FAGE Fdatr] g Ao} fAow AAHAY B UEAE i FHOR d4W vE YN
At gare] vo] B AdHd Sol@d <l (prostate specific antigen, PSA) ol #3 JHZ FAlste] 5%
ey
T M

5103 ©ACN A, At date] MRT dHAd FgAS 530, & 2o odd 24
P [e]

*t(magnetic resonance imaging, MRI)S B3 A7 Adthidxle] dygxel o F o Aol A
PI-RADS(prostate imaging reporting and data system) BFE AF&E3 4= g},

S105 ©AIN AT, PI-RADS Aol 7|Z38te] 7MW &4 75 g, & o] tpgst AA o & g2
H, PI-RADS 57} 3 o] 1A AAKtell 7] x3te] 7hAIM W (visible lesion) o] &4 F-& dTd 5= Q.

S107 wANA, AebthdAke] o], PSA "k, ZRAIHE A4 o T s o] }E ko] A&t

2 ool theksk A oo mEW, FEAe [ 1] WA [FE2] 3] F Ao % dhvelw, [£E42] 1]
P=1/@Q+exp (FA), 9714, P& dHMde o &&, A = -5.3562 + 0.0681+(1}o]) + 0.4273«(PSA 2
T 0.1 ©ehelar, [F8H2] 21 P =1/ (1 + exp (FA), A71A], P AHAY HA] o|F 85, A = -5.9221
+0.0702« (o)) + 1.7481x(ZFAIH W] A1) o], [8h2] 3] P =1/ (1 + exp (FA)), 99714, P= HHA
oF Aol o & BE, A = -6.4189 + 0.0717+(1}o]) + 0.3408+(PSA 2 0.1 &) + 1.303+(7FA gAY &
A)olt., A AA] oo w=Ew, APXLde] =2 H4(gleason score)= 6 o},

S100 GAOIA, ARAY WA AF FEe FHGT B Byl tw A4 5o wEw, Agacte 1
W] S1g AA) el X3 TaZdel ZAE Bal AYAY B4 A4S Fue FHSL, wE A
YALS A7) 93 gAe 9)Pol AAW vhE vaZele] ARolA ARMY WAL dF FBS AEY
F itk

B ool a4 ose e AFH mzade Bodge) gow A4 dsd ue Agads ke
7] 9% ANAT WHE FYFES FHH, AFE BE AT A A 158

= 2w B gl udd A dEdd wE dYAdS Jdsr] A7 AR A dE =ART
T 25 Fashd, E Ewe] tpefdt AA] dee wE dEdes ddetr] 9§ 42000 4 gA (20D,
3L 2

H =
AA(0DE FHOR AFRAAY EE YEADLE o TA gAZRE AR F& Al
9P 5 Ak, 4y FA(QDE 7RE Foz g 2

H
= o) = = = =
FAE AR 52 4YT + JE 99 BEF o= 74E + Ak 9 3

ool deFdt A dEd wEbd, 97 FX (20D Aatidzie] veo] 9 AY»AH ol (prostate
specific antigen, PSA) EIell #3t JRE 3 535t3, A7]FH Y (magnetic resonance imaging, MRI)S &
d A7) Agdigaie] AgAel s F55ns AR, FAMeR, 48 FA(20D)E FACR AAFA
U EE UEYIE Fd TSR JdFdE tE AAZEE gy vo] 9 Ay Eoldd(prostate
specific antigen, PSA) Wizol] #3t HHE FAsl PEsesE FAE 4 Arh. T9H, JF X200 = A
HAoks Adsly] 93 Ax(200)2 ol x3E, e FX(200)2 2ol AR A7]E 4 (magnetic
resonance imaging, MRI) FAXZFE o dzie] Aol 94s 535 742 & o,
WE2g(203)E, T2AMA(205)9 AAFL Z2AA(205)] TS 9% V2 z2a9 $E§

AE T "HeolEHE At wREY(203)+= IEd W=, v3dg dRe] =25 3 vRelel v
Wrale] zFor A" F vk, zEa, WRE(203)E ZTEAX(205)9] &
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o). 2 o] Thekek AA o Bl meEka, wRE(203)F gt o] 3 PSA e ek FH, 2]

I 9 d(magnetic resonance imaging, MRI)S E3] E5% JAudxte] APHel J4E AGIESs FA4=

T Ak

ZRAA(205)F, & THAA Ate dxat 9/EE BHES FAES FAAE oAtk ZEAA205)E A

HAags FAdstr] S Xi1(200)4 AnkAel F2ES Aofditl, dE 5o, TRAA(205)+ 47 FX(201)

2 EY AA(205)F FA HE T 94Y 2 I, B, ZT2AA(205)= wRe](203)d HlolHE 7]1=5t
[e]

, =T, Z2AA(205)L Hojx shube] ZZ A A (processor)E E3HE 4 9},

Z2AA(205)F, A3 Y3 (magnetic resonance imaging, MRI)S S3) 5% XdddAte] AgHde] 44
ol ®WW(lesion) FFo] JAE FE3tL, FE5% Ao A PI-RADS(prostate imaging reporting and data

_{

system) A4S AHE3FH, PI-RADS @*’F b 3 o]Aelx] of o] 7)%3&e] 7FA MW (visible lesion)? &4 o
S #osta, AadidRte] vhe], PSA U, JRA e EA o S sl oS Gk A &SIEE FAH

ool kst A & mEd, 423 [<F3F2] 11 WA [#°3h2) 3] 5 AHolk® shvfoln, [#8H4] 1]
P=1/(1+exp (FA), o7|A, P& o] o , A= -5.3562 + 0.0681%(1}o]) + 0.4273+(PSA
T 0.1 &@$helar, [48h 21 P =1/ (1 + exp (-4)), 0:1 W PE Ay A9 oAF FE, A = -5.9221
+0.0702x(1fo]) + 1.7481x(ZFAIRW ] EA)) o)™, [344] 3] P =1/ (1 + exp (-A)), 94714, P& d¥Ad
o} "hAlo] o= FFE, A = -6.4189 + 0.0717+(1}o]) + 0.3408+(PSA W= 0.1 ©9]) + 1.303+(7IA)|¥He] &

1>

)
o o
2
2 o
J )

Apeltt. A AHAl oo mEE, dPdte] S8 H5(gleason score) = 6 o] /do|Tt.

=7 X (output device, 207), ZRAAI(205)¢ A4 HHE T5 &3, &8 X207 = T4
Zlzste] AL EA oS FES FHIEE FAHET. 8 AX(207)E HaEde] A, e 99
tagde] Zxe dd® £8 BEE 5o 74" £ Uk, &9 AXQ)e Y52 AHE F dv

d AA] do wEtA, Y FX(207) = AEAGS FJAstr] /e FX(200)2] WiF-ol EgE tjaZyo] A
= 53 AgAYg HAe o FES FHIAY, T FA(200)9 ol AA" tE gaZee] A
AHAG T oF GE5S AFSES 742 7 k. dFASE Adstr] g 4120008 viF-el 23
H, e A (20000 5] Ad4E vE A= AAAoE HYHASG B A5 FE9 S tzEdel 3t
= gaZge] FA, BEE o2 AAHAY B UEYIE T FAeZ A4d & oE X2 AY
At B oS FEY #E HEse 7 B4 A, e dgAY B O gE9 #E AFshe
R 5% X3 4 gt

PADS 01

A7 ik @ do]e] 47

A~ E APHLS 7 e bl digk dolHE FF57] Ast] o] ATt dig V| AE 9439
SR1s g5k, 20179 199 2018 129 Abolo] & wge] 90 AP Foldd(prostate-specific
antigen, PSA) =3.0 ng/mLS 7F0 dAgHgom gAEE WRIZF A4 E 67749 A£4Q 3RS AEFHT).
o] A5 F, AP ZAHAA Mol MRIS| F4& AF-g 5279 #xH(n=35), $<% &4 (n=15), &= A4 +
=2 Qs8] A& Z&3(transrectal ultrasound, TRUS) HAFE W& = §li= ol&(n=2)0] A oA A=A o

% -2 of| A 25”34 Ax7E Eekeh, Aol BEE A Mg vol, 834 PSA, dEA R,
A 2EE A9 2RI Z2ARE 23

J_;

AC)

MRI #7e] A3

A9 AP 2AHAke] AEE PSA A >3 ng/uLel Tk, AT ALY AIZE, R vl el o}
Aol o9 919 F, N3 PSAE AL W PSAOIN AEHOR ¥ FEL A,
Aol RIS A1 % S AEsa Bl Feldths 1B Abd BolE Ao
7 &

A A = = A
A AYA 2AHAE dofst 1 87 AAS Wreh] A del/am 24 5o wfg

et i orlo iz
e

M
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MRI ZeES 5l ojm~] §4

QA wid =ZA(6 AMY)eol #2E 3.0 Tesla MRI A|~®l(Intera Achieva 3.0 T, Phillips Medical System,
Best, Netherlands)& ARE-3te] o]m|x] 418 Fagict. i MRI Z2EZFL T2W MRI o]<jo] DIlIE X33
b T2W BB ~3-ol 3 MRIE 3719 HWH(F, A 2 ddsa)olA E5E30. A e AALE 7 &
W Lefolat gl AR HysA AP %6 32 9 EF Anz AAHJT. ZE MRI G
olf AEL: &Elol FAZF dmmoli wx} HAo] gl FUST EEholx A A Xt F /19 b-gk(0-
1400)0] AFgH T, Al A e s A A4 (apparent diffusion coefficient, ADC) MRS E3) A=
Sk, T o] WA dEeE 9T asHolMolA tiAE o|nA 9 Falg ARgste] ARG ADC el
A oAzl Bal A9 (region of interest, ROIE FAI3th. PI-RADS 2xo]d Al2®] v27} MRI 23S

ANzl HA
AYA ZAPAE FASI] A9 oAb AL IR A0 B2 @ Qoo waol stk R Aol A
Yo oldHel A5 WekE b AR SAbs FAAHQ Aw PSA F45 A7 9 £, HsbAgw
o A%, B MRIS) @3 Bl e A Aol Jlxste]l Uwk PSA F& £ E: F2H 494 =
e RS otk AR EAlE BPetn, A SR B wiEd Ayd 2A9AE A4
stglth. nhAvhem, 30319 B2k AP £APAE Witk

E 32 MRI A ¥4 ZZZAAMMRI-cognitive-targeted biopsy) S 33 A o] 5] HE Hlwr|3}
diolell ofa) dyA =23 A dakE wokrk. MRICIA 7AW (visible lesion)S 7F @xbell thato], A&
o= 4T 2709 MRI A %4 FoJ(MRI-cognitive-targeted cores)S 3Tt olojA, HHE] thsled
2709] #7154 (magnetic resonance imaging, MRI)/Z-S¥(ultrasound, US) &3 ¥2 =Zo 2 12719 =
of ZAHAAE FPIdt. MRI/US 5 24 Z2HHAE 259 W SH BAF B (US embedded side-fire
method) (BK Medical, Peabody, MA, USA)Z} o|w|x] 7|9t 8% X =212 (image-based fusion program)(BioJet;
GeoScan, Lakewood Ranch, FL, USA)S AR&-3rt. H|Z7FAIM W (non-visible lesion)¢] U&= 3Ate] 79, 12719

zo] 2ARAE AT,

%/\:o Z] o
AW EAE PIRADS B4 238 7b wwom Roludrh. F4 EAH WHe WRI A4 E3 2474}
Bl ORI/US §F BH 2APARRE Agdce daom gosdn. Zee g5 =6 A

—_L
=4
dEglth, Zels A 23N QMO Fol AYacton JoHth, P BEE PSA g AUA

B2 U oz AoE v, 671Y ol FErAH Y E(dutasteride) 2 HuUAH 2 =(finasteride) 9} e
S5a-FYFEA JAA(5a-reductase inhibitors)®E X ZW-E Aox] ZA¥ PSA FFo| F W2 Frlstar,

A 27t 30% =78kt

A+ Z7% (endpoint)

wowge) A de] WE Aol 14 FPe odswe AP SRl RIZ FAS] A ARe AR
g sk Folith, ¥ W A oo uhE ATe] 23 FHS o AF L KT AYAL e Zo)A
WRI Ao Thgk PSA, AGA 3], PSA AESE 2 F7hH9l stebEE elshs glolgin,
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W3 W4 (categorical variables)® Aol B3 ¥ AE(Fisher's exact test)E AMg3te] 7l g, AH-3)
EY U H=EMann-Whitney U test)E AF&3le] W o A& BEXE 713 W49 zolE H7MTE. 7MAH
Aok g 2 g A B p Fh(p-value) <0.052 7Y #93 AHALS oF817] Y3 oS3t
Lo thste] thHE 39 EA (multivariate regression analyses)o] F3E . Ao = ks A7) 3 4
7] #% EA(receiver operating characteristic, ROC) =4 % ROC A o}z W= (area under the ROC

curves, AUC)o] AFEHAT. o]t FHA HAex= ke ng AYH #HF 9 A 4=(Youden index) (W=
(sensitivity) + Bo]=(specificity) - DE AFESH TS #48 7|dto = AAYct. o 2 Fost ddH<t
& A=) flete], ROC = A S AREske] Al 7hA] EA(EE 1, wo] + PSA ®E; Bl 2, do] + A
Wel EA 2E 3. o] + PSA HE + PR EA)S WStk AUCO A el Afel ] TAIA {eE HSl
5% W' (Delong method)S AH&3le] AUCE W&t Y. Ry RE p-#e dHolu EA% FAL <0.05
2 AAEJY. A B AT EYO(Statistical Package for Social Sciences, version 25.0, for
Windows (SPSS, Chicago, IL, USA) and SAS (version 9.3, SAS Inc., Cary, NC, USA)ES A}g3lo] $=3gc}.

ZA O AEREe] 1 F A8 (demographic) H©]H

¥ 1

Total Visible lesion (-) _Visible lesion (+) _p value |Cancer (-) Cancer () » igni prostate cancer (-) prostate cancer (+) __p value
No. Patients 625 340 (54.4) 285 (45.6) 139 (45.9) 164 (54.1) 180 (59.4) 23 (40 6)
Age (yrs) 66.1 (60.0-73.1) 64.3 (58.5-71.4) 9.0 (61.8-75.2) <0.001 [63.8 (58.4-71.1) 65.6(60.1-72.1) <0.001(G66.6 (60.8-73.0) " 5.
PSA (ng/mlL) 577(4.12-8.19) 5.07(3.52-7.11) 6.65(5.00-9.88) <0.001 [5.14(3.45-7.24) 5.78 (4.55-827) 0.002 |5.81 (4.49-8.49) <0.001
Prostate volume (cc)  [38.2(28.7-51.3) 408 (30.6-53.5) 37.8 (27.8-47.4) 0,023 [40.1 (30.9-52.1) 44.8 (30.3-58.5) <0.001[42.3 (29.9-54.7) <0.001
PSA density 0.15(0.1-024)  0.13(0.09-0.19) 0.19 (0.12-0.29) <0.001 [0.12(0.09-0.20) 0.14(0.10-0.20) <0.001/0.15 (0.11-0.21) 023 (0.16-0.42) <0.001
Previous biopsy history[179 (28.6) 08 (28.8) 81 (28.1) 0.912 390 (28.1) 13 (26.2) 0.720 [51(28.3) 31(25.2) 0.547

<0.001

(¥ 1] AEAd 2 Fo3 dgAdgS Adity RIS ¢33 skxE9] 7|2 s 2 el tE5A s EAS
e, ZRA O] Qe AR H|ZFAIWRIo] QlE AbEHET Yol PSA, PSA HEVF Y H3 dgAd FIU}
o 92t} (n= 285 vs. 340; F7F vo], 69.04] vs. 64.34], p <0.001; =37t PSA #|®, 6.65ng/mL vs. 5.07

3

ng/mL, p <0.001; PSA ¥X, 0.19 ng/ml/cm vs. 0.13 ng/ml/cms; APA Hﬁ] 37.8 cm vs. 40.8 cm
p=0.023). YA ZAHAME w2 303We] A} F 1647 (54.1%) 0] APMe ks Witk (FAHW =
146/229% (63.8%); BIZFAIHW = 18/74% (24.3%)). HPALoz Fdd 5}1}4 A5, frele dgAt
(Gleason score =7)¢] H|&E 40.6%( 7MW = 116/146(79.5%), B]7FAH® = 7/18(38.9%)) o] t}t. PI-RADS
A3 d 4 O 5)E AFdete 7MAEWY AEES 247 245 % (24/98), 59.2 % (74/125) 2 91.5 %
(54/59) A Tt.

o] QA ¥

_10_
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Presence of visible lesions

Univariable analysis

Multivariable analysis

Odds ratio (95% CI) pvalue Odds ratio (95% CI)  p value
Age (y18) 1.05 (1.032-1.070) <0.001  1.03 (1.010-1.055) 0.004
PSA (ng/mL) 1.13 (1.087-1.180) <0.001
Prostate volume (cc) 0.99 (0.978-0.998) 0.014
PSA density (0.1 unit) 1.60(1.353-1.884) <0.001  1.63(1.371-1.932) <0.001
Previous prostate biopsy history 0.98 (0.692-1.389) 0912 0.73 (0.482-1.095) 0.127
R Univariable analysis Multivariable analysis
Odds ratio (95% CI) pvalue Oddsratio (95% CI) p value
Age (y1s) 1.07 (1.037-1.101)  <0.001 1.07 (1.037-1.113)  <0.001
PSA (ng/mlL) 1.06 (1.016-1.103) 0.007
Prostate volume (cc) 0.97 (0.952-0.982) <0.001
PSA density (0.1 unit) 1.52(1.237-1.879) <0.001 1.41(1.137-1.737) 0.002
Previous prostate biopsy history 0.91 (0.548-1.514) 0.719 1.02 (0.553-1.866) 0.959
Presence of visible lesions 547 (3.017-9.927) <0.001 3.68(1.892-7.157) <0.001
o Umnivariable analysis Multivariable analysis
Significant prostate cancer — - -
Odds ratio (95% CI) pvalue Odds ratio (95% CI) p value
Age (y18) 1.09 (1.044-1.136) <0.001  1.07 (1.027-1.105) <0.001
PSA (ng/mL) 1.06 (1.023-1.091)  <0.001
Prostate volume (cc) 1.00 (0.979-1.015) 0.749
PSA density (0.1 unit) 498 (1.730-14.336)  0.003 1.48 (1.209-1.803) <0.001
Previous prostate biopsy history 0.68 (0.331-1.398) 0.294 1.03 (0.546-1.927) 0.937
Presence of visible lesions 10.06 (2.384-42.425) 0.002 5.67 (2.391-13.447)  <0.001
[X 2]5 Fastd, Iz 242 o], PSA, dHd HI(prostate volume, PV), PSA Bk, o]d HAHM %
A7 ol B& Eashs ol QxS AREste] IR, oF w2 fold APMIl tat AW EaE
=57 e P Ak
thig BAS Sasly] s PsA, AUA Ru @ PSA WE AloldlA £ Brlsch spAwwe =4
d=8k7] 913 ROC =441 A2 PSA, Ay F3] 2 PSA W9 AUC #Eel 7 0.673 (0.631-0.715); p
<0.001, 0.559 (0.508-0.610); p = 0.023 ¥ 0.671 (0.624-0.718); p <0.0019& HFAr}t. 53], PSA®}t PSA
Ui ko] AUC #he] Abel= WA WA &tk (p=0.147). & A 2 {3 AdHAddS d5817] 9Asl, PSA B

o] AUC #tE(0.709 (0.647-0.771), p=0.002; 0.724 (0.662-0.786), p<0.001)<> PSAS] AUC #L&(0.602 (0.538-

0.665), p <0.001;

al7] 18] vhuer wAlolA Al H L,
OEECRET ]

(collinearity)e] &4 oF-5 &
T UE 52 BgHeR ofgdhs Ant

g A elol

T HY

0.630 (0.565-0.695),
<0.001; 0.652 (0.585-0.718), p <0.001)H.t}h

p<0.001) 2

o] &= =]

253

_11_

AP Fye] AUC #E(0.668 (0.602-0.733), p
ot whEbA, PSA 2 AHA By HoHE £58 T

WE, PSA R AR ¥ el 344
WEE o] 83ks Aol Psash AYA )
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¥ 3

outcome

cut off point  Sensitivity(95% CI) Specificity(95% CI)

Presence of visible lesions
Cancer

Significant prostate cancer

20.15 0.649 (0.589-0.709) 0.616 (0.556-0.676)
>0.15 0.755 (0.686-0.825) 0.566 (0.478-0.654)
>0.15 0.817 (0.744-0.889) 0.531 (0.454-0.609)

S Fasld, 69 %4 (Youden index)ZFE] AAkH
23], 0.15 ng/nl/cm 2] PSA WE

I FER SIHSY.

S

R & AREshe] PSA o] ek Ass

MRI, ¢F Xek " fogh AgMgte] 7P| EAE dF38H7] 9

WRI. ok 2 fold AgMerel Hgeld shawuel EAlel o
[ 2% Fxelw, chag BAoA, vo] @ PSA WEE IRINA AAEEe] E49 S84 dZAdw

(multivariate logistic regression analyses)< uo], PSA H &=

Bage Adea BYHQ a4 e Slg

Agaort feld AgHe o5 A% Ay Aol
* 4
Model 1 Model 2 Model 3
OR(95% CI) p-value OR(95% CI) p-value OR(95% CI) p-value
Cancer
Age 1.07 (1.035-1.108) <0.001 1.07 (1.039-1.108) <0.001 1.07 (1.037-1.113) <0.001
PSA denstity 1.53(1.237-1.900)  <0.001 1.41 (1.138-1.737) <0.001
Presence of visible lesions 5.74 (3.098-10.648) <0.001 3.68 (1.892-7.158) <0.001
Significant prostate cancer
Age 1.06 (1.025-1.100) <0.001 1.06 (1.027-1.096) <0.001 1.07 (1.027-1.105) <0.001
PSA denstity 1.62 (1.320-1.981) <0.001 1.48 (1.210-1.803) <0.001
Presence of visible lesions 10.10 (4.395-23.193) <0.001 5.67 (2.392-13.449) <0.001
(% 4% 2o e AR 2 feld AR odFel A9 A e,
25
AUC p-value Optimal cut off point ~ Sensitivity (95% CT) Specificity (95% CT)
Cancer
Model 1 0.735 (0.676-0.795) <0.001 >0.559 0.619 (0.541-0.698)  0.787 (0.714-0.860)
Model 2 0.726 (0.681-0.794) <0.001 =20.578 0.695 (0.625-0.766)  0.698 (0.622-0.774)
Model 3 0.768 (0.712-0.824) <0.001 =20.634 0.599 (0.519-0.678) 0.836 (0.770-0.902)
Significant prostate cancer
Model 1 0.746 (0.684-0.808) <0.001 =20.406 0.651 (0.562-0.741) 0.788 (0.724-0.851)
Model 2 0.728 (0.683-0.794) <0.001 >0.445 0.748 (0.671-0.825)  0.644 (0.575-0.714)
Model 3 0.790 (0.735-0.845) <0.001 =>0.465 0.670 (0.581-0.758)  0.800 (0.738-0.862)

_12_
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[¥% 5] % A4=(Youden index)olAl 43} F23F AHMAS oS3l HA FHE e AH8ste Zdo W
pas

ol Sol=g yel.

E 32 2 2l gkt AA ded wE dygdds ddsr] fg gel g ROC =4 (receiver

operating characteristic curve) @ AUC(area under the ROC curve) %< A3},

o 22X~ 2o 7|xsle], APAY dA oF 5L oo g2 Wy ow Hdyd & gk A9
Aol BAle]l o= 5 (p) =1/ (1 + exp (FA), o714 A = -5.3562 + 0.0681+(1}o]) + 0. 4273*(PSA e
0.1 29 (22 1), 714 A = -5.9221 + 0.0702%(1}0]) + 1.7481+(ZFA 2] &) (22 2), A7|A A =

-6.4189 + 0.0717+(1}o]) + 0.3408+(PSA % 0.1 ©Y) + 1.303+«(Z7FAHH &4)) (29 3).

=32 [E 5] Fushd, AIC #2 249 3(0.768)2 AFgsls o 24 FEoM 714 =gton], md 29
AUC %k(0.726) (p=0.011)% = A EgkAwk, =& 19 AUC %k(0.735) (p=0.087)<} & xto]7} ¢lsitt.

we) vk A4 dl5el e Qe felg AYALS Avar] @ wel @ RoC T4

s 2X 2 B 7]xsle], dAHeRE st AYAXet wAle oF SES U e WAHANesE A

w7 9l AgHoz Fot AT T oS &E (p) =1/ (1 + exp(-A)), 93714 A = -5.5881 +

0599*(401) + 0.4806%(PSA Hx 0.1 ©9]) (249 1), 7] A = -6.3258 + 0.0593%(}o]) + 2.3122%(7}A]
=

A 2), 7|4 A = -7.0327 + 0.0631%(1}o]) + 0.3901+(PSA W= 0.1 ©¢]) + 1.7355%(7}AH

=4 8 [ 515 Fashw, AUC g2 2E 3(0.790) AREEE frofdh WyAlSke] SHEClA P wston, W
9 1(0.746) (p = 0.0163) T 29 2(0.728) (p = 0.0014)¢] AUC @3} A Eskc).

>9,

F(%7) €A (initial negative: ¢toz oAHYHA 3=}
1Tty A5 digez 3 vs 22 A 73 %L%(blopsy
ZAGANA 4 (o] old) o2 ke FxE digoz )
Ao HEo| st a5S AT, 28y, 88 RIE 3 gidozA o4l
2#e APXALGSE 713 Ao AEE Rl AL EEWIAT. 54 div] ¥3¥ MRI(dynamic contrast-
enhanced MRI)o] 1= o]5 H&}u|E (bi-parametric) TE2EZS AUt 24 v]&, MRI 27 A)7F 9 3kx} &
ol de] FHo= Qld =AAA A MRIS dvbd ARgol diste] Ego] € F Qrh. MRIE A3 7399
ko)

A A fel, 2 2o AU AR =4, o B o dHAY ke o5 mEs st

N

2474 A MR 2474 A 7pgae] 2Alsh 920 @ Ans Aete 4% wee FANAT. 19
SR sl S0l ok B WS A G A% 29 wad ST R A e

3

ol @rpa Bugu, 252 & W] F9le] A5k AR PSA =(0.15 ng/ml/em)7F AHAe] A
St g Ao S 9 Frhal Akagih. B3, dF A7 EL PIRADS M5 R 2 TF 25
= d
=1

PSA BE7L F7hstel w}a‘r S7bE T Adasich, weka, 2wy FAde £ I8 93 e
e EAE ARSI
Lo Fdde bt Fad oS CFEy] 9% 2d o) A9 g wugch. FrEAs, & e

4918 wd 29} mdl 3 Abo]o] AUCOIA Zo]E M
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ﬂo

A el w A uael A slol PsA Wxe] gdakel 18 omad. ¥ X Zvow A
= of ohd freldt ARAY AEES Hrhe] SAa) ALk, B ow

WA, PI-RADS A4 & AE gk A mo| o=
Ao EAE PIRADS A = 3 (AR $8% o] Busith o2 Ao, =4, dF & 7t
of tigh PSA W=o] 3= PSA Wimsh wdE Aol A Wl ofw] wkgE o] glth. EF, o] F A
7HE ZE 29 Bl 3 Afe] feldk Ak dFer] % WY gl Aold wiE AwWe 913
8T 7Rl EAdhs A, PSA WEE WHE T PI-RADS o) HlES Ruh gt Tk
Egol @ 4 oglen, ol frold duActe] A5 FEE SVMIRG. w7 B, PSA "ke] b
o} 3

PSA WIE(0.15 ng/nl/en ) AHMGH Awe] o= A delFvh. ® 9ge] HUe] W] wh=ul, PSA

W% (0.15 ng/mL/em ) MRIGIA 7FAl @3} edo] giglm

(relatively over treatment)?l o= KT waha, E dwlo] ZAQ0S MRIS 5349

ol F7FAom FASITE. MRI ® MRI-TBxS] #+&4& Hdislalrl A&, 7}’\]%?‘;01]*1 & AE, 84 A

ZA AL A o] FHeAM ] %A FAH AAAE nEE 5 ok, e, Aol A= 146702 WA
= A 4M(2.7%) 8] HHERo ] =, 16719 HHE 5 94 47H4 A

AL ZAZAAL Aol IRIE B3 Fo0d o

u| _&EP. HEY 79 RIS FYstx &1 ZnutE XA 7AH12 core random biopsy)dt

KR H

2]
H =4
gagel WA BPT APAGS VG F Qe BAE
O =]

E

)
RN
2

ZAoltk. 19, o]Hd fabge] wige] 2.7%] wypete] RIEUT. mebA, 2.7% =t A5 T8
gt} mE A9e] SAEAA W o] Wol Ei IRl FIL T2 AT ojfT: ABL 9 & A

2 9ol B4 (purpose)

A}7157d 99 (magnetic resonance imaging, MRI)/78% Z&3}(transrectal ultrasound, TRUS) &3 AA DA}
(biopsy) & B& AAo] A& A=l AFAY A5 &2lsr] s, & de] E¢UAL &4t 71 o)y
A (diffusion-weighted imaging, DWI) 2 T2 7}% °]v] 4 (T2-wighted imaging, T2W imaging) 22 /% MRI
IREZS =YY, B dno] 908 dyMelr Aeel wisf W4 2 MRIONA ZFA M (visible lesion) 9]
= pu
=

=
s Ao, 5 2ds .

1y A ol o] W (methods)

20173 195 20183 12€971#], AP Eo]a<(prostate-specific antigen, PSA) =3.0 ng/mLS 7} EE
Shatol| Al MRIZF A= ATH. ol HolE WWE 7 3zt A9, on A 78k §3F Z =13 (image-based
fusion program) % 12709 H=o] AAl AAFHAF(12 core systemic biopsy)E AF&3$H MRI %4 A AAFMRI-
targeted-biopsy) 7t = ATt. F(cancer) B T3 AP AL (significant prostate cancer)& 5317 9
3, ROC FA A& ARESto], Al 7FA] 2E (EE 1, A% + PSA Xk, BEd 2, A% + JPAEHY &4 B
2 3. A% + PSA HE + TR EA)E ROC F4 A& ARE-Se] B alslgltt.

2 oty AA] oo A (results)

62572 SA(FF A#H=66.14], 7+ PSA=5.77 ng/mL) T 28578 (45.6%) A MRI| that o] Axe] wwo]

Ak, AEA AAFAS we 3z} F, ¥7FA2E (non-visible group) @ 7FA|ZLE (visible group)ol Tt
ZY7}y 12/55%8 (21.8%) 2] AL 2 115/169 (68.0%) 2] Aol Al @A to] HAF S H. PSA = MRIONA
oM zEe Wl EA H fFolg dyMete] EAl gk Tag o QIAfoldrk. MRI ®F AAHANE
147/213701(69.0%)2] WA HAHMLY AES =ZFIU(PI-RADS(prostate imaging reporting and data
system) category 3: 31.2%, category 4: 60.9%, category 5: 88.6%). Ao] <o = 81719 BWW F 467
(56.8%)°] B®o] Aygxtoz HEHATE. oA ~eE BRI A& x4 WHdAY o A& dAHA &

Wiy A A] o] AE(conclusions)

2

PSA HxE oAxg)$ APALS 71 S}l A RIS B33t

& Aol FAHAT. £A ’%‘XJV“} a5 oF AaS 93 PS
hya
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=4

=
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=
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=

=

|

el
=)

=% A9 ASICs(application

DSPs(digital signal processors), DSPDs(digital signal processing
, AFH #= 7}

AP (csPCa)

ki

p

-

SF(clinically significant prostate cancer, csPCa)7} $it}l. wabA, mpMRIS} PSA
T

devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays)

specific integrated circuits)
A (205)0] FHH1E = STt

[0126]
[0127]

A" HFEAAM T

A% Al ol

e

2a3s A=

2]

sel 471

A4 tlupol

pu
L

15}

<
=i

X

1
A% gulo] A5, HkEl(carrier waves)L}

k)
w

[e)

L

g = 7}

o7 ol H A= &

23] v]aa,

i
o

23]

Eal

= o

[<)

=
=

=
=)

)

=
=4

=

=

(ol

A

Al
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=
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