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TRRBME

, BRY', L, BKiE

1. &2 B o g = e ié‘ﬁfﬁﬂ B R LR B 2, LI 200032;

52 LR~ B s e 88 = B B

[(BE] BH: HEEZEFIZH5)7 (androgen deprivation therapy, ADT) & HBiH]
B (prostate cancer, PCa) fRHH HMIGYT rikz —, SR ADT J& i1 IR
HAR B2 b T 25 B B2 R 35 A W B 08, A5 RS R 2 S PR
FRifE£E ADT B0 IPAL 7 AN (A IR . AR IR R LT 2 S5 LR iR
(multiparametric magnetic resonance imaging, mpMRI) FYffyE P IX I, (Riy) |
i e JE L D8R COREJ) ) 1) Delta sAR 20 272 A5 A By T HOMY TR, 404 2408 R
B, WA R IR IR G prita 2y X, ik BT 4r 2013
AE1 H—2020 4 12 7 5 BR2EB IS i B2 e 28 B2 A A Uk S 1 PCa SRE B8}
A AT ADTIRYT RIS Y947 mpMRIK £ o ARIEIAYT 5 i B A 45 R i
B E R (significant residual, SR) #4155 & %% f# (complete response,
CR) /f¥f i 5% B 9% &t (minimal residual disease, MRD) PH#H . TEIG 7 A AY
mpMRI % F43551)/2) 48 B4R X (volume of interest, VOI), iJ& % FHIEZNK
B VOL 454N 3 mm Al 6 mm, $RBUEARA ERAE IR LA,
FRIEEORE (IZREE « B0FEEE R 7 « 3). (B HR AR B2 AR A A5 | IR
FROERAY, JR P R AR, RIS TAERME MRt R (area
under curve, AUC). DeLong #: IR PPl AR B HE . &R 40 A 109 il PCa
H, GRS AU SRAL69 1, CR/MRD 4140 (il SEAR412£ A0 v g Py A
B IR A3 mmR TR R +6 mm R B AUC (SR UESR) 433124 0.78
0.84. 0.79. Il RIEAIIGUELE AUC 4 0.80, J5iESE il &5 5578 AUC 4351 A il A

BR2E B R2E B~ &, B 200032

E€WA: LiFidibombha 4 il
(SACA-CY24C03).,

MRS EETFUTCR G o,
SIEHEE: 2504-Expl85-KY.

MERE: k.

SIRAA: 2 %, £ B 8 B, %,
TR YT IS 9 N KO8 JE mpMRI (1)
Delta 515 2054 5000 i 57 i S A 5 3R 41 35
TEIT SR A (B FE [T ). R e 1% 2%,
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[ Abstract] Objective: Androgen deprivation therapy (ADT) is one of the primary treatments for prostate cancer (PCa) patients.
However, morphology and pathological characteristics of prostate glands and PCa lesions will significantly change after ADT, which
limit the value of conventional multiparametric magnetic resonance imaging (mpMRI) parameters and evaluation criteria in the
evaluation of ADT response. This study aimed to explore the value of the Delta-radiomics of the intratumoural area (IA) and
peritumoural area (PA) based on mpMRI to predict the response to ADT in PCa. Methods: Patients with pathologically confirmed
PCa who underwent mpMRI examinations both before and after ADT at Fudan University Shanghai Cancer Center between January
2013 and December 2020 were analyzed retrospectively. The patients were divided into a significant residual (SR) group and
complete response and minimum residual disease (CR/MRD) group according to pathological results after ADT. Three types of
volumes of interest (VOIs) were obtained for each lesion: IA VOI, IA+3 mm PA VOI, and IA + 6 mm PA VOI. Radiomics features
were extracted, and Delta-radiomics data were calculated. The Delta-radiomics model, clinical model, and combined model were
developed by logistic regression methods. Model performance was evaluated by receiver operating characteristic curve and the area
under the curve (AUC). The DeLong test was used to compare the AUC values among the different models. Results: A total of 109
patients were included, and 69 patients in the SR group and 40 patients in the CR/MRD group were included. The AUCs of the IA,
[IA+3 mm PA and IA+6 mm PA Delta-radiomics models were 0.78, 0.84 and 0.79, respectively. The AUC of the clinical model was
0.80. The AUCs of the combined models of IA, IA+3 mm PA, and IA+6 mm PA were 0.89, 0.92, and 0.90, respectively. The DeLong
test demonstrated significant differences (P<0.05) in the predictive performance between the combined model (IA+3 mm PA) and
the clinical model. Conclusion: Delta-radiomics can effectively predict the response to ADT, with the IA+3 mm PA radiomics
model achieving the best diagnostic performance. Compared with the clinical model, the combined model (IA+3 mm PA) can
significantly improve the accuracy of predicting the response to ADT.

[Key words] Prostate cancer; Androgen deprivation therapy; Multiparametric magnetic resonance imaging; Delta-radiomics;

Treatment response prediction

EERVEFEIN AT AR (prostate cancer, PCa)
A ERRRAEREN Y, P 68% IR B TE
WIS B BB R PR, MR FIZRG
J7 (androgen deprivation therapy, ADT) JHfiliHI
R PCa i) F2ORY T IT I, WY T I AR
FEABET L. 20T Y KW, ADTJE5E
2 25%f# (complete response, CR) Flfafm sk &kt
(minimal residual disease, MRD) & FITIEHIEL,
BH A T4 5% B8 (significant residual, SR) Ji
EE . BHRET, XTI RE ADT FRCRITAS
FEAWT MIERTIIRRE DU (prostate-specific
antigen, PSA) MR, SR1THASZ Ak
SR, (RIS SZEAL R AR A0, JOEARUIX
Pz e o SRR, Mg erE
ADTIRYT BRI e B Th s UL, {H PSAFf A
REA OB e ok

Z 2 K wg 3 ¥R O 18 (multiparametric
magnetic resonance imaging, mpMRI) H {2 %
S PCa il A WA PRI E 2 T H, ADT

J& BB B R AR ZE 4 . A dE A S 30 T2 AU S
(T2-weighted imaging, T2WI) K% I 741 Jif 41
SUNAE T REAR, DI i ki 25 7 X 53 K i g
TR ARG T A R R B A L AR
W, gAY, HFRMVRECR S (apparent-
diffusion coefficient, ADC) {H I AK, 10MHIE
FkE Y ADC I AT B AR A 75 i it ARtk i,
ADT 2 FEETHI IR L i i pkais L, gk v i
R AR A 10 ADT Je i 2 R AR e ggs
S35 % A B BB AS MR PR, DT B2 e B B
SRR, IR L GG A2 A R ADT
RO HLREIC 0.5 1

AR 2B i R d2E . N T
ISR ADTY PRI T3, Chen%s ™ i
1L SR I AIL S AR Rl X RS e R 3 ADT
Je S E AR G A T 0 P F s, 25 R
-1 ADC fE X} ADT R (4 500 S RE 9 0.59, 11
SR A SRR TN AR B 3 T ADC A R
0.74, #RIM, BEAEBFSE b8 (U VAT BT 80G T
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Je R MG g E S, I HAF SR AR AR e
g AR XS RN ), I AT Z g ] 6] X 3
R JE) WA 245 R

ik, ABERFEEEMEFEL T34 O
PRITHT ) Bdes ADT 697 1 J5 98 3 R J 1 s 1%
Y 2FFRAE 19 3h A A8 AL RE 75 A 2T ADT %028
@ srirRe A RO W s B A YA O R
RIRIIE N T FRAR A 05 B RAFAE e &
SRR 0T
1 BORHRIT
1.1 HRIHR
[ a5t JF Wi 4 2013 4F 1 H—20204F 12 H7E X
HR A7 B e b g = B 2232 ADT (14715 1) B s 28 5
Tokle ARRE: O 22 keS| Farsl iR
Z G ) 2 TR RS UE S A RS B R @
WY B VIR 52 ADT; @ WrBetk ADTIRYT
HIE 417 mpMRIKE A 3 @ By Betk ADT iY77 58 1k
J& 2 AT RIS AR AR VA AR BCEEHITER AR, 1A AR
A B8 7 6 A 51T mpMRIMESETE AR L, H
6 ™~ H BN PSA K UL ETFF; B MRIGZZT S

e, LG T INAUR (T1-weighted imaging,
TIWID) . T2WI, PRECINAUE (diffusion-weighted
imaging, DWI) #1 3) & X} [t 3% 58 (dynamic
contrast enhancement, DCE); © Ffi/iita=24F .
HEBRARAE . (O ARAT I Kl 336 A UE S BP9 5
@ B Bt ia T WIR ez oAb in Ty, ARG
7. THAARIT SR ZE . T . REEIRIT O BB
PE ADTIRYT T EAYT 5 AR AT MRILK A s @ BBt
PE ADT J097 58 UG RATRISIIRFE ARG AR . 25
TR, SICRIESRERE; ® RFFRA
Seak, R mRAME, SEGR IR © K
ViltE /N 24F

1.2 MRIKE

MRI K5 45 >% FH 2% [ GE /A 7] ) SIGNA Pioneer
3.0 THHEAL (1638 B A PR TR ) K fl ]
Siemens 7 7] i) Magnetom Skyra 3.0 T4 (16
T IE A PR TR ) o FE 2 A E A A A
£ T2WI. DWI. DCEJ¥¥] (%£1),

ADC 444 i DWI E&AE GE TAEuE R
RS TF R AE R . Sy/S=exp (-bxADC),
SoE TTVRHUBUR R BN WG SR, S, R A IR
PUBR R BN R, b FR IR UR R EL

®1 HHRSHIEE

Tab.1 MRI sequence parameters

AR 1 (Magnetom Skyra)

AR 2 (SIGNA Pioneer)

T2WI DWI DCE T2WI DWI DCE
izl FSRSE RS-EPI VIBE FSE FOCUS LAVA
WA/ B /ms - 7 120/89 4670/63 4.1/1.23 3286/85 4581.0/74.1 4.1/1.5
HURRK 2 8 1 3 8 1
2R /mm 35 3.5 2.1 4 4 3
i /mm 0 0 0.5 0.5 1 0
FLEF /mmxmm 220%220 240%180 350%350 220%220 200%100 420%336
piliaa 320%320 88x116 384x384 288%256 102x50 320%208
HoAth b{E: 0. 1000, 1500 mm?s FA4HiI18] 361 s bAE: 0. 1000, 1500 mm?s FA4HiI18]362 s

FSRSE: R B 5% 10t [ Jie 7] i (fast recovery fast spin echo) ; RS-EPI: 743 Bt ist i Ta [F1 3% 1% (readout-segmented echo-planar
imaging) ; VIBE: —4E % BUPN I FE A A2 (volumetric interpolated breath-hold examination) ; FSE: fti# H € [71 Jif (fast spin echo) ;
FOCUS: & il /NILEF SR B AL 4% (field of view optimized and constrained undistorted single-shot) ; LAVA: JFIEZ BN R 4E  (liver

acquisition with volume acceleration) .

1.3 fRIEBZEHH

TR AT (D HEZRAT ARG o A+ L i 2
WA, @ BEIRTIRITHIS IERIA R RS
B ) ZE RS A o RS TS R SR A

TE 5% H /R By Ak [ 5E 24 h, SR BT A bR A1) )
Yh (&, 7~8 um) JEMHEJ4fa,. HE Q{4
YA i S MR A R SR B2 L R (10 4F 30
PRAZGHIRISWIAL) HATITEAY, SEEmh e br
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A1) Gleason P43, VAT IGbRAS T N PIZE: SR
CR/MRD M2H . CR g BRAZAFAE by A AR D) |
A 28 e AV R ) 5 6 fom D R i A L LT 5
SRS Y CYAEERR B AL, BRI
5 mmBf A MRD,  fe KR (1 KT 5 mm B
SR Y RITERARAS Jy BAPE BT A 5% B okt B AR
FUNT 5 mmBF, 454 64 H 1 PSA ) mpMRI
WiV, # PSAT L, 64 H mpMRI & A 48
fb, WK B H A CR/MRD 41 ; #5 PSA LT,
A/E mpMRI F H BT BBk kL . AT BEALRG R,
WK E A SR,
1.4 REESWRELESE

H 2 250 5A 104F . 16 FWIR RG22
b 228 30 114 TS SR AR 15 AR 45 mpMRI B, 4K BRI
G W 52 AR A5 B Hi R 48 (Prostate Imaging
Reporting and Data System, PI-RADS) 2.1 hft %}
BEBRIATIESy, P EZE SR, 28 E
Ui i e IR 3K

JIi 4 MRI [ {% L DICOM # A6, hn#gk =
1% kb PP 5 ITK-SNAP %k 74 (3.8.0 it A<,
http://www.itksnap.org), H 124 EA 10 WK &
48 MRUZARIS W 28 50 (10 U BB I T30 73 31 408

JR A EOLER X (volume of interest, VOI) . E{%
SrEIFRIE N VOL 8] . 8 N+ i VoL 43

AT & 43 Bl 4236 7 H S /9 T2WI, ADC
(b=1500 s/mm®) K DCE K% |-, 454 0Ba(s
B% 2T s/ m ek i A, BRI K A
VOL, J8 i3 Bk $E 7 1m , AW SEAETT R AT T
WL IR R AT, WLmhiE3, 6. 9.
12 mm 4 48 FERE, SR 9. 12 mm J& J 4
B2 W A, 3. 6 mm g 4G Bh s W 1 R
i, P BEE AR T A3, 6 mmIy
JVE R ARRBEGEIEE . 12 R AK S A% A7 )
ARAT 0 VOLZEAT AL BE 18 4 VOL R B sh 4N~
3. 6mm. BEAEMFSE U &L, MRIH TSR
JEL R i F7 AL 2 RT A0 i 57) B R A= 28 1, PRk
R 8 96 1 L T ) 5 BRI 3 i D L g s 24
21, FohBbr T EBN AN . FRIE R X R,
AAS R +9R R vOT (&1 1) . BEMLE £ 30 ] &
H, SFGEE Ll R LITAG WL S P A G &R
B, I 5 1 4 BA 164 IR R4 MRIZZ 2 KT
2800 B TRC R R R R 58 i VOL 2 I, DATEA L
G ] — Bk

E1 EHRRER VOl &' RFIE

Fig.1 Segmentation of VOIs of intratumoural area and peritumoural area
A: IRJTHIEN VOL; B: JAJFHPE A3 mmigJH VOI; C: IRJTHIEIN+6 mmyEfH VOI; D: IAJTJERIN VOL; E: J6J7)FIR A+3 mm g

VOI; F: J&J7)EIRMN+6 mmiEJE VoI,

1.5 HGEFFHEREX
B, XA EGATHEEE: O RABHZ
AP (B 320K B PR AR R AR R /N2 [ [

FOHRAE 1 mm’s ) KRR BTER] 256 K
9% . W5, iz M JF JE Python 3 1 £
(Pyradiomics 3.0.1) Xf#& & Y It i %54 M2 vOI 4
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AR SRR, ALFE BT RIRRIE . JERHE
SUIRARRAE [ TR A B (gray-level co-
occurrence matrix, GLCM) . K J& 4 #i 55 [
(gray-level dependence matrix, GLDM) . JK % ijif
& K B (gray-level run length matrix,
GLRLM) . JK J& X Ik K /NE 5 (gray-level size
GLSZM) . 4B 8 K B 2% 5 FF
(neighborhood  gray-tone  difference  matrix,
NGTDM) Fr2 B HREAE | F/NBERRE . X R4S
VOI LS 851 MHFAE : 18 4>— By B 7 RIHFAE |
1AM EARFFE . 75 D BERAFAE (24 GLCM #F
fiE . 141> GLDM #4iE . 161> GLRLM $#1iE . 16
A~ GLSZM ##1E . 54~ NGTDM 4H1iE) . 744 4~/
BERRE . NBERRERAE X, Y. ZJ5 ) EXS R aR
1 VOLZEAT /NI AR AL R AE 20 ARFEITHE (L)
L@ (H) IR A4S (HLL, LHL,
HLH. HHL. HHH. LHH. LLH #1LLL) ¥ K
Bttty 8 Az, ija Ay VOIFHER 184 H.
JrEHFIE . 75 ADNBCHRHIE, ERTS 744 D/ NDRR
fE . B J5 H ADT Wi J5 19 52 13 2% FR AR 48 {1k %
(DeltaRF) K HfiiA 9 N VOI. ¥ N +3 mm J& J&
VOI., M+ 6 mm & VOI, DeltaRF 15 UL 2
(1):

DeltaRF=(RF ypyjs—RF 32 )/RF sz (1)
1.6 HBEAFFEEERMRMK

TERI AT ET, 1 SeX T8/ # VoL it —
SRR B MEIEAL X [R]—AT E  R ) 1
30 151 VOI B 14 44 $A A7 4 73 5i1) ) i 114 30 45 VOI I
PRI AR A AR AT I ZH N |« ZH AR DG R AL
PEAT— SR, e 2 R B AR SC R BOR
T 0.8 RS FRIE TR B 3 28

M T2WI, ADC J DCE EUE -h 4B T 5%
R~ R R R AL B 7 091 B8 5 BB B R AR P v
R IE R BRI 2E S, T Z 00 B AR X 5
G FE TR AL . SRS, R R Oy 22
o B (One—way analysis of variance, ANOVA) .
I /N 48 %F W 4 FNBE #F 53 F (least absolute
shrinkage and selection operator, LASSO) [A]
U P 10 4R SUIRAIE AR I A 1 A
FRAET4E, 8 A Wilcoxon & FTAS 56 3 PF4il SR 2H

zone matrix,

F1 CR/MRD 4 T i 2 (Al (22 5, e A A
ARSIt e
1.7 BREHAZER, IGKREER, BEEENY
BRIEM

AT B RESE 7 ¢ 3 LBIBENL A M)l 2R
FgGUESE , AHEFE SR AR H Tl S PPk T
SEBAIRRE, AN S AR AR sl 2
BT da M EEEE ST 3 RER, BIs2(%
ZH AR I PRABIRL TR A A A

X T RARH Y, ek iz ] LASSO 312
175 35 281 A S AR A RR AR AR Al T 1 A R ZR 550N AR
SR, LIRS B k1 s AR 427 1T 4> (Rad-
score), FHIET Rad-score P QA1 AR

XTI RBR e A IUAE Y . JEZE PSA
K- HTFIBRARL . PSA%E (PSAD) . JAY7)G
PSAJKF-. GleasonitJr, TNM ], ADTIRYY
Bl [ b e, DUk LK
PUPERTFI RS (castration resistant prostate cancer,
CRPC) WiJmfatn. K Br2 7 it J€Jy CRPC LAAk
(I DR PR 2R SE b AT B R 2R Ml UH 40, R0 PAEL
/T 0.05 I RS SN A Z 2 MHH A3, e
3 2 1) 4 1 PR A 2 44 I R A TR i )i
Filt A AR AR % 07 18 BT 7519 Rad-score 2 I R 4R 1iE
S WEA R 2 LAV N

feJe, R ETAS Y PO A SR T AR PR
ML il & T FF 1k
characteristic, ROC) Hhizk . Hik T 1L (area
under curve, AUC) M 95% &5 X0 (CI) M
RURERITE M Fadn, TR REBRI AR . R
BE L ORRSEEE L BH S A A B T AR
DeLong £ 5 FL AR A ] i AUC;  #4 2 fil A A 75
PIFNERIET, Ao 22 il A5 v it 2 LAif e A B0 () 4005
PoBE, IFHEA BUR . i s oA
[7) S (LA 25T P IS R Ve AT i SR I R A B | 5%
15 4 AR FIE A AR TR B I PR SCRE 2, I 1l
eI
1.8 FitFE4E

ffif Python (3.8) FIRIES (3.5.2) #1453t
T FFEIES A L s R, JEIER
IAREIE LM (P, Prs) o, AR

(receiver operating
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¥, AF ETRRYTHIIERE N SR FImp MR Delta i (R 27 T i 91 s BESR T 16 TR W (1 (LB

n (%) FoR. FFEIERI RS R ST
FEA R LA o, AR IR A ()i 28 s
Mann-Whitney URZ555347T, 4323878 80 LABCR X
K3 ay, Fisher K HERAG TR . SR = REIEAR AL X
TR AR OCHETF NS TE L “ 1.6 5254
FROIEIERE SARAL . 1T SARA AR | Il RASEAY |

A AL HE ST . P<0.05 RS ASiiHeE

2 4k S

2.1 R ABEERIFE

AT A 109 685, SRAL691], CR/
MRD 41 40 f5i] (1&12) . BFFEABER SEARIEG RFEAE
mE2 /R, BEFRS0~93%, FHER N
(70.00+7.63) %, AI4EHE 70 %, FEZEPSA h
f7 7K - 32.7 (12.22, 100.00) ng/mL, J&J7 )5
PSA Hi{ii 7K 3F0.11 (0.01, 0.75) ng/mL. 7£ SR,
CR/MRDZH, #£4EPSA. PSAD, 4775 PSA,

T M, Z2REA%IT¥EL (P<
0.05). WSFaHRJrim, Bty s 3 v 3k 26 ]
PEEN CRPC, SRA (211)) W% T CR/MRD
4 (5], P<0.05),
2.2 RBEFREIEE
SRR E DN OEN . N3 mmIEg
. I N+6 mmIEJE) IR BARAE R A ) A A
TEARfE R 851x3=2 5534, {4 I [] — M EL & P I
ANTRIUREE 8] E A PEAH DG R EUIRT 0.8 ARFHIES
TE . N3 mm I A R N +6 mm A3 A
648, 881 FO1L MRHIE, #E—20 05 225081 fe 4351
TR FA 303, 450 F1436 MFFIE. XTIl FHAYSEAR 4
SRS TN A, A A RACE RE0
BOEINIEE, PAFRASAHN A Rad-score, 111 J fdi FH
LASSO Bk it — Dk F R B AR IR, 298I .
A3 mmIEJE L R N+6 mm R HA 4, 5
MSA T AERAE (23) . A 1 FFAEFE SR Al
CR/MRD [0 22 5 AG G225 L, VIR U5
th PIEI/NT0.01,

201341 H—20204E£12 H % BB e fihieg 25 b
TIAS IR Z ZHMRIKE A B (n=3 985)

HEBR (n=3876)

O RATEKEIEAESZBAYE (n=1788) ;
@ EZHAMIRIT (n=734) ;

G WBIFETEIAYF IEMRIKG A B (7=958)

A 4

@ TSRS (n=294)
6 MREZZFHOREA e s PG BT A (n=81) 5
© BEVIEHRNF24E (n=21)

AN EHE (n=109)

A 4

SR (n=69)

CR/MRDALH#H (n=40)

A

IlZ4E (n=77)

IUESE (n=32)

|

, |

)

A
SRALEH
(n=49)

CR/MRD# £ %
(n=28)

SRALEH
(n=20)

CR/MRD# %
(n=12)

B2 BEMNREE
Fig.2 Flowchart of the patient population
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®2 WMRABHERIGERFHE

Tab.2 Clinical characteristics of patients with prostate cancer

Fks B M(P,,, P, ) S n(%)

W (n=77)

IEE (n=32)

I PRAFAE
SR (n=49) CR/MRD (n=28) P SR (n=20) CR/MRD (n=12) Py
i 5 68.67+7.86 72.61+6.97 0.029 70.95+7.06 70.83+8.05 0.924
HLE PSA/ (ng-mL™") 55.80 (20.60, 133.00) 13.81 (9.64, 29.87) <0.001 75 (19.93, 130.50) 9.93 (8.72, 45.98)  0.017

AF AR AR /mL 44.11 (2647, 70.36)  39.68 (27.12, 46.97) 0379 36.13 (28.63, 59.33) 37.43 (25.80, 68.31) 0.863
PSAD/ (ng-mL?) 1.22 (0.37, 3.94) 0.36 (0.23, 0.79)  <0.001 1.62 (0.39, 4.72) 0.39 (0.21, 0.62)  <0.001
JBIFIE PSA/ (ng-mL”') 027 (0.08, 0.95) 0.01 (0.01, 0.02) <0.001  0.63 (0.09, 1.61) 0.01 (0.01, 0.01) 0.029
TNM -8
T
T2 3 (6.12) 11 (39.29) <0.001 3 (15.00) 4 (33.33) 0.013
T3 12 (24.49) 12 (42.86) 7 (35.00) 8 (66.67)
T4 34 (69.39) 5 (17.86) 10 (50.00) 0 (0)
N
NO 29 (59.18) 26 (92.86) 0.002 15 (75.00) 12 (100.00) 0.059
NI 20 (40.82) 2 (7.14) 5 (25.00) 0 (0)
M
MO 19 (38.78) 24 (85.71) <0.001 13 (65.00) 12 (100.00) 0.020
M1 30 (61.22) 4 (14.29) 7 (35.00) 0 (0)
Gleason P43
6 1 (2.04) 5 (17.86) <0.001 2 (10.00) 3 (25.00) 0.446
7 4 (8.16) 12 (42.86) 6 (30.00) 2 (16.67)
>8 44 (89.80) 11 (39.29) 12 (60.00) 7 (58.33)
PI-RADS T4}
3 0 (0) 4 (14.29) 0.020 2 (10.00) 3 (25.00) 0.460
4 5 (10.20) 4 (14.29) 1 (5.00) 1 (8.33)
5 44 (89.80) 20 (71.43) 17 (85.00) 8 (66.67)
bepag:nnld]
<31 H 14 (28.57) 5 (17.86) 0.137 5 (25.00) 1 (8.33) 0.344
3~64-H 20 (40.82) 8 (28.57) 7 (35.00) 7 (58.33)
>6 1~ H 15 (30.61) 15 (53.57) 8 (40.00) 4 (33.33)
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Tab.3 Selected radiomics features

SABFRE DEER
TN
Wavelet-HHL_glrlm_RunEntropy ADC -0.249 782 91
Wavelet-HHL glem_InverseVariance DCE 0.022 823 61
Wavelet-HHL glszm ZoneEntropy DCE -0.093 442 77
Wavelet-LLL _firstorder Entropy DCE -0.034 787 81
T A+3 mm 75 JA
Wavelet-LLL glem Imcl T2 0.107 759 74
Wavelet-LHH_glszm ZoneEntropy ADC -0.107 024 83
Wavelet-HLL glrlm RunEntropy ADC -0.181 843 95
Wavelet-LLL ngtdm Busyness ADC 0.061 15529
Wavelet-LLL glem SumEntropy DCE -0.284 220 52
JE A+6 mm &
Wavelet-HLL glrlm RunEntropy ADC -0.255 668 06
Wavelet-HLL glem Correlation DCE 0.021 688 50
Wavelet-HLH_firstorder Kurtosis DCE 0.054 982 86
Wavelet-LLL glem_SumEntropy DCE -0.181 508 45
Wavelet-LLL glszm ZoneEntropy DCE -0.031 663 95

2.3 HGEFRENIEE

W TE I SEAG 2 A AR AR 43 R 3 58
QA 2EAERY SR N ASEAY | R N3 mm R AR AR
S N +6 mm AL . InFE 4 oR, 3 FMEEALLE
YIGRAE G UELE T2 A BEYY R4 I8 IN+3 mm
T SRR 0 7R AR ISR, 7RI R SE SR
TFEH AUC ¥, IIZ54E AUC=0.85 (95% CI
0.76~0.94) , I iE 5 AUC=0.84 (95% CI 0.69~
0.99) . VIIZ4E T N +6 mm g AR AUC 5%
AR IR AH 452414 079 (95% CI 43514 0.68~0.89
0.69~0.90) , 7E % ik 4& ¥R N +6 mm J7F Jii] 455 Al
(AUC=0.79, 95% CI 0.62~0.96) M =5 T J5d P A
Al (AUC=0.78, 95% CI 0.60~0.95), ¥k T-J
PI+3 mm IR JE R
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ZHNZE R ZHNE SN, RATERE T
HIVE A G PRAFFAE NG IR BRIl 2R 4E AUC Ny
0.81 (95% CI 0.73~0.89) , k£ AUC K 0.80
(95% CI 0.69~0.91) . 454 i 4 21 A i PRAZ 52 1
Rad-score t @t fll S AR, 1551 3 Bl . mhG A
B N, BAER2 (N3 mmIgJE), @b

R4 R, 3 PBIRIE VIR AR A g ik 4
PIA REFHIZIWRRE, PRl a8 2 7E I 24k
FGS RS ) 2 I A = ALRE . AUC 43514 0.93
(95% CI 0.87~0.99) . 0.92 (95% CI 0.83~1.00) .
il A 1 RGBT 3 ZE N 4E A AUC A
i (E3),

x4 BEBNISERAE

Tab.4 Performance of various models

) BT BAMESD  PHERL BRI A
| AUC (95% CI) AR Rgys 45q ) . ; ; F1 S
T (95%C1)  ERE REUYE 4R W W R K (D 2R
I[ER S
I3 RAR 54 0.81 (0.73~0.89)  0.77 0.89 0.69 0.63 0.92 2.92 0.15 074 0.56
AR AR () 0.79 (0.69~0.90)  0.78 0.79 0.78 0.67 0.86 3.50 028 0.72 0.55
AR AR (N3 mmIgEE)  0.85 (0.76~0.94)  0.81 0.71 0.86 0.74  0.84 5.00 033  0.73 0.58
FAGH AR R N+6 mmiFEJE)  0.79 (0.68~0.89)  0.71 0.75 0.69 0.58 0.83 2.45 036  0.66 0.43
AER T () 0.89 (0.82~0.97)  0.86 0.75 0.92 0.84  0.87 9.19 027  0.79 0.69
AAEAL2 (R PN+3 mmJE ) 0.93 (0.87~0.99) 090  0.86 0.92 0.86 0.92 1050  0.16  0.86 0.78
FE R 3 (SR N+6 mm R &) 0.90 (0.83~0.97)  0.83 0.93 0.78 0.70 0.95 4.14 0.09  0.80 0.68
oAt
I AT A 0.80 (0.69~0.91)  0.75 1.00 0.60 0.60 1.00 2.50 0.00 0.75 0.60
AR ZAAARL RN 0.78 (0.60~0.95)  0.75 0.67 0.80 0.67 0.80 3.33 042  0.67 0.47
G AR RN+H3 mmIE)E)  0.84 (0.69~0.99)  0.75 0.67 0.80 0.67 0.80 3.33 042  0.67 0.47
AR AARADL (6 mmIEE) - 0.79 (0.62~0.96)  0.72 0.75 0.70 0.60 0.82 2.50 036  0.67 0.44
AR (REN) 0.89 (0.78~1.00)  0.81 0.67 0.90 0.80 0.82 6.67 037  0.73 0.59
RG22 (R P9+3 mmJE ) 0.92 (0.83~1.00) 0.84  0.92 0.80 0.73 0.94 458 0.10  0.81 0.70
AlAAAL 3 (8 P9+6 mmJE &) 0.90 (0.79~1.00)  0.75 1.00 0.60 0.60 1.00 2.50 0.00  0.75 0.60
B
1.0 /]
0.8
0.6 -
e
B
IS
0.4
plEERS R IESE
— AR — IR
AUC (95% CI) :0.81 (0.73~0.89 )| AUC (95% CI) :0.80 (0.69~0.91 )
0.2 — RRALERR (RIA43 R ) 024 — AR (RIP+3 mfBE)
AUC (95% CI) :0.85 (0.76~0.94 )| AUC (95% CI) :0.84 (0.69~0.99 )
— FER (RN+3 mmfiFJi ) — AR CRPI+3 mmIR )
0.0 4 AUC (95% CI) :0.93 (0.87~0.99 ) 0.0 < AUC (95% CI) :0.92 (0.83~1.00)
T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
(45 1S
B3 lZEMBIEERMTFREERH ROC Lk

Fig.3 ROC curves of various models
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Tab.5 Comparison of the clinical and combined models

25 FIZ%E

GEA I IRBERL | AR 4 2% (BN +3 mmJE
J) AR S AN 4 BT o fE R
Rad-score F1 T 43 AN [RIBUE AR XS N A9 050 B
53 B BBE PN TRAR IR ) M E TR 2], ]
BB XTIV ASF 1 CR/MRD ] REE . IRl R rh
CR/MRD g4 0.001~0.99,

MerEth<ed (1 5A. B) 0] LA B2
SE I SR A R A A R 2 (R A — Bk, UIZRgE R
WIEAE ) PR T 0.05, RIS 46
TR A B R 22 R TEs 4 L, AR
G —8hE, R Wos (ElsC. D), fEV
SR AE MG UE 4R il & BB FUI ADT ¥7 3% L 4
I RS | AR O A R 3R g (VI
e R(EAERILF 0.08~1.00, HUEAE: FEME
R 0.01~0.95)

40 50 60 70 80 90 100

Tl A i AR 261 PH

AR L (RN plERS 0.004
BIF4E 0.117

FARA 2 (S +3 mm IR ) IS <0.001
BIF4E 0.035

REER 3 (J A+6 mm g ) YLhde 0.003
BIF4E 0.112
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e
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g GUHIIE R
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Fig.4 The nomogram of the combined model (intratumoural area+3 mm peritumoural area)
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