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Application of radiomics based on T2ZWI in diagnosis of prostate cancer”
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[Abstract] Objective To explore the application value of radiomics based on T2W-MRI (T2W1D) in the
diagnosis of prostate cancer (PCa). Methods The T2WI images of 101 inpatients with prostate disease before
puncture or radical resection in this hospital from October 2016 to January 2020 were retrospectively ana-
lyzed. A total of 124 lesions were included,among which 72 lesions were prostate cancer foci (PCa) and 52 le-
sions were non-PCa. The regions of interesting (ROI) of all lesions were manually segmented on the Dr. Wise
scientific research platform,and the radiomics features were extracted. All lesions were randomly divided into
the training group and validation group by a ratio of 7 ¢ 3. The extracted features were standardized. The mult-
ivariate logistic regression was adopted to construct the model for the included radiomics features. The effi-
ciency of the models in the diagnosis of PCa was evaluated by using the receiver operating characteristic
(ROC) curve. Results Each lesion was included into 7 types of radiomics features based on 6 image pretreat-
ments, totaling 742 features. After feature selection,a total of 20 radiomics features were included for model-
ing. The area under ROC curve (AUC) for the model predicting PCa was 0. 93 in the training group and 0. 86 in the
validation group.respectively. The sensitivities were 0. 88 in the training group and 0. 81 in the validation group,the
specificities were 0. 77 and 0. 81 respectivel, which showed the high predictive efficiency. Conclusion The radiomic
features model based on T2WI has a high diagnostic efficiency in preoperative diagnosis of PCa.

[Key words| prostate cancer;magnetic resonance imaging;radiomics

81 I (prostate cancer.PCa) i f5 3 HHEMEHE AT A IF PCa fAE A ER 7577 157 L L2 8 Wi
B 585 — e die s DL S B S IS PCa X Y B R T R R I U A8 I AT L o T
TR TF R MBS BUR B EE, IR WOSRRIEA 5% A RS, Q] 2 5 3 U 1%
A% (magnetic resonance imaging, MRD /& H R4 A BRI BEOE 135 8 . 4295 — 45 1 T AR 45 1 2

x  EEBUB AN Tk e XBHEEE 4 9 Bh3 B (J1L201704) . EE B I (1989— ), F A B I, M0 1, 32 22 D= 00 IR 25 988 114 1 R
WF5E . A {E{E €% .E-mail: hailinshen158@126. com.



FREF 2021 F 11 AF 504 % 224

SUIRRRAE A JF X FEAE AR B AT 248 5t B
Y AR AR PCa YRR S B T I R
Y e VAL L5 4 5 T, 5 A5 T RO R B A Y e
PR HI VTS . B B Ml TR &Y . AR B
T WM IRG A T2WI B8 LRl L R 2 1%
2] 2 R E AR R AE T PCa v 8 10 A .

1 &BE5FE

1.1 —f&FH

o] it 43 Afr 2016 4F 10 H 2 2020 4 1 A 4R #
WE SR 51 B 2 05 B3 IR R WOk, A A BR#E: (D)
BB TE 2F ) SRR VR R T 42 32 A Be MR £ 4, H A6 A
B TeWILFS; () iy B # W TE R — & MRI AL
L TR A HOIC B O 5 5 (3) 9 B IE Kz AE MRI A
EEHE 1A A N7, HEBR AR e . (1D AR FT 2 32 3t
BT 8 AR 259 %R 7 s () i kk 7 MRI EHMR i
7 55 9 B R %) o7 B AN UG L 5 (3) 95 kb 30 R M0 . TG
e R AT SR SR N 1) S R 24 VY 578 (g L L A 1
1.2 #%&5%

JrA AR HPET] 7 3. 0T B dh4k & 32 1
PREBAR 45 B 2 B AT ke A . EEH T LS5
(DT1 MALE S (TIWD , TR 700 ms, TE 13 ms; (2)
T2 AL E% (T2WD , TR 4 000 ms, TE 89 ms; (3)#"
BomAUK % (DWD , TR 4 000 ms, TE 56 ms, b {H£2 7
50,400,800,1 400 s/mm” ; & W4~ 8 F %% Capparent dif-
fusion coefficient, ADC) [Kl 1 J5 &b FREX A4 H 3h 4 1%,

1.3 3w o
1.3.1 mEArE

b 24k 5 1 A2 T2WI 731 (%) DICOM &4
S A Dr. Wise £ #ff 3¢ & (http://keyan. deepwise.
com) . i 2 A RSB A (43 3R 5 4 I 8 4F i 5 iR
MRI [ Fr 2255 2 BE g B 45 L L L[] 100 o e e 17
F5 MRI EGAH VT BE /Y 9 A Sows ki Bt A F &
T3l 23 B9 - B IO R X (region of interest, ROT),
W 1, FohorBbRE . (OIS L5 5 F 35 2)
I, R A] R E B K ROTLH R 88 s ki 55 (2)
fE ROT ) i) B 07 6 45 55 A PN 38 09 Hh a2 A8 4 Ak 45
DX B DAL S S e fi R S S5 Pk 5 (3D 2 T IR B L 5 R
B OREBESELER . A A RS B B 2 A
BREE A 2 BT 40 5], B 3 SR U 5 15 AL 2R
fiE . 38 1 2H 8] #H 5¢ £ %X (intraclass correlation coeffi-
cient, ICC) PEAL H A B
1.3.2 #HFERIK

1€ Dr. Wise BHFF & L $E UL T 6 i |84 1l ik
A 7 AR 2R AE AR TR N R R o
B K A3 B — B R E (First Order) | i A #2 X 1 &
Z5HR S 9 T IR 4 A (Shape) | #2 IX Py 35 1 3¢ T 2 B
B K 3 A6 A S M (GLCMD K J X 38U B (GLSZMD |
W T R 4 (GLRLMD | K B AR AR 46 B (GLDMD | 458
WK B 25y /B (NGTDMD

3893

1.3.3 M HERE I RIFE

K BENLYR 20 10 J5 1. 3 7 ¢+ 3 Bl ALAE B A7 9kt
SR GRd] P UE 21 . R FHRRAE A G M 2 B 1R ik
SRR HEAT 07 5 L 24T 25 2 SRR 22 18] 1 2R P AH 06 &
BORT 0.9 B KR BRI 1 ANHRAE, DLZZ i F7 AE 2
[ TUA . Bl SR B 38 F J7 22 20 B 09 R A0 07 32 , 4
TECAS ] B b 25 28 DK 45 0 R 49 SR R TR A AR L 4G 56
[ SR Z [BRRE A BE R A B E 22 7 A B
PR 22 R AAT 30 MRRAE . fe)E . R Z I E logis-
tic [ UH A9 5 75 X G0 R SEAG 4 A R AE R AT A

- s

1 FHhH B ROI

1.4 %itzam

K SPSS23. 0 it 447 73 #1 . #F Dr. Wise
BHIFE 7 1% 5% 15 4 2F R E 2E 47 07 18 5 2 57 logistic
BUEREAL 2] 20 F TAERRAE (ROC) i £k , 1A 5%
G AR PCa (2 Wi 8 RE . L P <<0. 05 22
SHEGIE L,
2 % ES
2.1 WARFH

AR FE LA 101 1] £ 35 I IR T s AR 98kt
Hih PCa 49 ], SE B4R % (72 4+ 8) % . Bl 91 IR 4% it
JR(PSA) # (146 4+307)ng/mL; 3E PCa 52 {4 , -3 4E
A (68+£8)% ,PSA H (15+21)ng/mL, PHAF.
PSA W25 H G it 2 & L (P<C0.05) . AWF5H
AR BECh 124 4>, 884 PCa & 1A 7E 2 0
PE 52 B4 9% M, PCa fi5 4t 72 4, Hi b Gleason 1F43 3+
3=6 4 11 4~,34+4/4+3=7 4 30 /.4 +4=8 4} 18
A,4+5/54+4=9 43 13 4~;4E PCa figkl: 52 4. ¥k
Jbde 7+ 3 0 L AF BE AL 43 R I SR A RN 3 UE 2 9 kb oy
MEH IR 1. g H, PCa | A7 TR 474 30
AL HNEE 20 A4S B E A L PCa R kA TR 4T 14
AHNEAME 8 A, B PCa Wkt TRATH: .

£1  NSGANBIEANRLESHER ()

i H B e AT )
JE¥i 124 86 38
PCa 72 50 22
4k PCa 52 36 16




3894

2.2 HBuFHIEER SN
f£ Dr. Wise B 0F ¥ & & 3 B A 9 4k 3% T
T2WI (AR 2= FR AR, 32 742 4>, BT T2WI EIMR
PLICRAE 1 TCC B 47 (0. 9040, 05) . 25 5 1 7R 21 2 4%
TE BB — BB AT

S5 LR AE B 1 &% logistic 114,45 31 20 R
SUAR A 2F RO HEAT AL, B AN R AE X T AR R 1)
WL 2, ZAERXT PCa HA 5K = M2 Wi sl hg , U1 24l
T i 4 19 AUC {8 43 518 0. 93 (95% CI:0. 88 ~

FTREF 2021 F 11 A% 5046% 224

0.98).0.86(95%CI.0.74~0.98), L% 2 WA 3.
£2 EHERAFHEAEN PCa §9I2 W X BE
Mg

0.93(0.88~0.98)

i [
AUCO5%CD
RYE

B UE

0.86(0.74~0.98)

0. 88 0.77

TSR 0.81

W
ESREE ik

0. 85 0.

0.69

I SRS

original_firstorder_10Percentile
wavelet-HH_glcm_Ildmn
wavelet-LL_glcm_Correlation
wavelet-LL _firstorder_Maximum

qf _ngtdm_Comp
wavelet-LL_glszm_SizeZoneNonUniformity
wavelet-LL_glcm_ldn
wavelet-LH_glcm_ldn
logarithm_glcm_SumEntropy
wavelet-HH_gldm_SmallDependencelLowGraylLevelEmphasis
square_glszm_GrayLevelNonUniformity
original_glcm_Correlation
square_glszm_ZonePercentage
owGraylLevelEmphasis
square_firstorder_Median

squ _glszm_

original_glcm_Imc1

onginal_firstorder_Mean

let-HL_gldm_Dep eNonUr

wavelet-HL_glcm_Ildmn
square_gldm_GrayLevelNonUniformity

f

08

: 06
2

0.8

my 0.6
&
L

0.2

0.0

0.4

HHRAFEREZHIENER

-0.2 0 02 04 06 08

0.0 0.2 6 0.8

0.4 0.
A HRE

AR BB HIEA
E 3

it it
AR, TR PCa 1y &% W 8 1 F, H A1t
L4 2/3 1y PCa RE T AT, S Hms
TJE A, PSA TG RN )12 o AH J& R 5 B 45 2%
B2 PSA b F 4~10 ng/mL AKE 1< IKME X7,
LW PCa Y 7 8% M s 5 B R AR . g 4l
BT 3E AR LA e T Y I A AR D 4R
FAb R RRAE IR I R AR A Y E B
k. XM H 2012 4 LAMBIN %55 42 5 L %
Hoig T IR IR BT . 40 968 T B2 24 2 A8 4 I IR (9 40

EL - A0 38 W8T T i 90 5 B0 3 S B O 7 A PP A 45

0.0 0.2

0.4 0.6 0.8
B 1-HRE

HGAFEETN PCa B ROC B

76 MRI 5 #8850 o, T2WT 31 BHR B A
B AR 253 R L R W8 45 0 b b 7R 0 A8, Sk B )
WA T AR B BRI R 7T 5 B R
g B RS I B AGE o R T2WI 3 41 B R B
SEARRRAE T 000, 5 0T 5K )AL 4F g fE R B . DUDA
U0 S e B G MIRT 4% )5 91 161 4% B9 45 1iE 1500 PCa &
3k PCa, Hr 25 MEw 78 T2WI BIE 5 i (97. 39 %)
£ TIWI F1 DWI JF31 B4% 43 51k 81.00% .96. 88 %,

AWSE R TR AL R T2WI ER A 5245 41 2
BEARLAE TN PCa I A7 384 12 Wi 2k fig . DIl 2k 4l AUC
90,93, I AELH AUC K 0. 86, R4 MBI JR B A



FREF 2021 F 11 AF 504 % 224

B ) R SRR S B U AE PSA b TR X
B AT A I DR P 5 1) il B T B A Bl T ek A R b
W ZE JI TG R . 36 T AR 2= R AR B PCa WYL RY 7
e RBFFE B &)z . XU 25 5 4y #r i 3%
i T2WI BE 5 DWI 52 4% 40 % B R R il PCa 1 &
ALVER B R RH RN T RAEA ) AUC R
0. 92, Z MR B UL T I IR f& 5 PF 28 4 5r i B 78 (A UC
0.73) . AW 5 UE AL T PCa 2 W7 34 BE AL T
HARFY 2 8 nT RE W JR IR . (1) BEAS 11 /N, — % ke 1 B
7t A R R AR A (2) XU VSR T WS
BEMS (T2WI B A DWD B 41 2 50805 8 7 58, nT g
siEmEmsWhe . (R AR B R sl T2WI &
RIS A A RS, IR H . 12
B S AR AR 35 B AH B2 W 80ER 1 R] B i K IR BE ik
A T AR & T H 52 B2 2 AR () R I B B — 5 R
FHXS RS . AR A 2 A O R v, IR AR SR B
TEBE 2 AT FRIE B 22 A 4% SL T AR A X 4 2512
S AR B R AIE 458 8 £, J T AT R B ARG 3 FH M 5 A AR
i & Fe M0 AR AIE A BE B2 FHA B B, A B T = e 12
VBT P 7 A 1

HIF i 52 18 44 T & s & 48 (prostate imaging
reporting and data system, PIF-RADS) i T 3£ PCa
M REA MR AEE NN B 2= % T 12 # % . CHEN
SRR R BT T2WI L ADC A 5% 5 2 2 A 7
EX A ETF R B B2 Bk se 20 T PIRADS,
BT T2WI 4421 PCa I F 98, AU & T
R AR AR A S0 S T R AR 2R M O )
SRR IA TGS . O AU A A R E R T
T2WI B G DWI 2R 2 R Ak B & 4= 28 1 PCa, 45
R 2 BRI AT DL JC A A 35 1K) PCa (4= 28 7%
(AUC=0.91), VFGEY 00 T B EH T ADC 1
AR 2 RRAE , 45 R R AR 4 A A R AR 8 A5 B T il
I PCa 1y Gleason 43%% . W UILA] UL, 5T T2WI 152
G AE PCa BITAL BAT HE 5 47 B 58 110 5%

AW T BT A HT 5 MR B e RR A A S AR R B R TR
TRl — G R THFE A E S5O KGR EE R
B DT DA A5 5 5 A 2R RRAE B AR E 1 DA
PRUEIZ W 5 R R 58 . A WFSTHR . AL 35 2 18] i
70 S X A R S M 1) R G N T RR T RE Y
R, R L EH IR R T A
W 2% 1 1 sh el B 3hor F, R R AR 5 T 8h o
W, — 7T A A B AR 8 B B B 3
T7 5 AN B 55 — T T DR o 5 S I B o A
#5 MRI EMEARVCEC >R F 85 70 505 RS 6 .

ARG Z AL - (1) F gy (9 (o] it 1 B 5 94
AWIREA BN FE S TG W 58 Th iR 75 3 K AR 5k
FEJ Z i i 5 s (2O RTF B 45 X0 140 A7 76 25 5

3895

TREA R B BRI A DA TR BEXS A [R] X I 1 PCa i
Fr o3 dLF 5T 5 (3) B 239 kS 27 g B L T fiE 22 77 7RI
fili PCa (¥ 52 b DF 0 s A7 75 1 B % 22 51E BB 4 55
ERYV

L5 L TR TR IR T2WI (158 10 41 2 45 R0 X6t
PCa HAT 85 1932 Wi A (B S R 2 9 1 DR 7 5%

2% CHk

[1] RAWLA P. Epidemiology of prostate cancer
[J]. World J Oncol,2019,10(2) :63-89.

(2] ARl s 2 /i A BRI 1297 TAR 4 h AR
A O R S R 22 DL 2. T R MRT K £ Fli2
W JBO [T ] A ARl S 4 A0 5, 2018, 52
(10) :743-750.

(3] kM, A $E KW . 5. R AR MR RS
LT, A2 4= 75 ,2017,51(1) . 75-77.

[4] SUN Y,REYNOLDS H M,PARAMESWARAN B,
et al. Multiparametric MRI and radiomics in
prostate cancer: a review [ J |. Australas Phys
Eng Sci Med,2019,42(1) :3-25.

[5] ANTONELLI M,JOHNSTON E W,DIKAIOS
N, et al. Machine learning classifiers can predict
Gleason pattern 4 prostate cancer with greater
accuracy than experienced radiologists[J]. Eur
Radiol,2019,29(9) :4754-4764.

(6] rhESUR P23 W PR 55 A2 58 & GE Mg 2l %2 T 2%
B e 2 4. T 9 B O A R IRLLT L rh e
AR 2 ,2017,55(5) :340-342,

[7] LANCET T. To screen or not to screen for pros-
tate cancer| J ]. Lancet,2012,379(9831) :2024.

[8] LAMBIN P,RIOS-VELAZQUEZ E,LEIJENA
AR R, et al. Radiomics: extracting more infor-
mation from medical images using advanced
feature analysis[ J ]. Eur J Cancer,2012,48(4) .
441-446.

[9] GILLIES R J, KINAHAN P E, HRICAK H.
Radiomics:images are more than pictures, they
are data[ J]. Radiology,2015,278:563-577.

[10] DUDA D,KRETOWSKI M, MATHIEU R, et
al. Multi-sequence texture analysis in classifica-
tion of in vivo MR images of the prostate[ J].
Biocybern Biomed Eng,2016,36(4) :537-552.

[11] XU M,FANG M,ZOU J,et al. Using biparametric
MRI radiomics signature to differentiate between
benign and malignant prostate lesions[ ] ]. Eur J
Radiol ,2019,114 ; 38-44. CRH:55 3899 1D



FREF 2021 F 11 AF 504 % 224

TR ERSWME RS AR R LHTE
AH I 2 B b 35 A7 38 1 PR 2 far , 1] UL A SC AR NNP
WRAAGRIFESEWRE, @il 5 AL RiFfTER
AL AN . S-CVI 5 1-CVI 45 525 4 5 of B 5K
FR T R4S A5 HOR BR8N 2 2 B R
BePE, [T, 3 Cronbach's o &M 0. 929, 5K
ERMYAMT . & 4 Cronbach’s o« ZEN 0. 937 ~
0. 987, A5 EE K 0. 923, WFEEWT, ML
ERERE=0. 8, & 4L BE M5 FE R AL >0, 7T i R
(45 BERS . ] Db SO NINP &2 36 HA B3 10 P9
— O R AR E

AW ) J BR PR 7E T AR B w2 B =
R G Be BE 1 B L A7 AE KOS BRI LR AR
JE IR R b SCRR NINP g 3R 90 25 (1 AR & BCR A b
X, i — W5 M58 3

2 P AT, B SO NNP & £ W5 B RUE 88 5 ,
if T & R E NPP K-,

&% ik

[1] JEON J,LEE E,KIM E. Development of an in-
strument to assess the nursing professional
pride[ J]. J] Korean Acad Nurs, 2020, 50 (2);
228-241.

EHEER. BR BAEREREIAT R T2
i B2 HLAS 4 BT AR Y A L EB/OL . (2020-
09-02)[2021-05-07]. http://www. nhc. gov. cn/
yzygij/s7653pd/202009/67aba592ab854891b97
c61a06¢c1058a6. shtml.

E RGN L o i STl I N e W N R S S SR N
LN R [T 97 B2 2235, 2019, 8(2) .
168-173.

TR KT, 1 ST A5 P B LR IR S
Mg 28 3 A LT ). AR 4 3 2% 3L 2020, 55 (2)
198-202.

HONINGH M., TROMMEL W, BRANDSEN T.

[2]

[3]

[4]

[5]

[6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

3899

Thijs Jansen, Gabriél van den Brink, Jos Kole:
professional pride:a powerful force[J]. Volun-
tas,2012,23(3) :834-836.

HERRALD M M, TOMAKA ]J. Patterns of e-
motion-specific appraisal, coping, and cardio-
vascular reactivity during an ongoing emotional
episode[ J ]. ] Pers Soc Psychol, 2002, 83 (2):
434-450.

P4 L A0 BRG] R SOE M AR ELT .
HAE P B 75,2012, 47(3) : 283-285.

LYNN M. Determination and quantification of
content validity[]J]. Nurs Res,1986,35(6) :382-
385.

RAZFe AR FL O, 55 B PH 7 07 B ek IR s 2
il 58 4 155 B b — SR B TVE MR 56 1Y R o B O
[T, i3 2 22 B 24 L 2020, 45(5) : 695-698.

B PP SR, R I R B AR TR = B
BN GHR A 2 b g el A e s L) . AR =
BE,2012,12(S2) :133-134.

ik BE, B G, 2% W AR B R Ay R
(QWL7-32) {5 BE FRLBEPEAN LT 1. v A IE B2
2F4,2015,15(10) :1231-1235.

K. SPSS Ge it 4k M g 2 (M. 3 i db
5 AF A AL, 2018,

MOTA F,VICTOR ] F,SILVA M,et al. Va-
lidity and reliability of the brazilian version of
the caregiver reaction assessment[ ] |. Rev Bras
Enferm,2018,71 Suppl 2.:827-834.

CHO M,LEE H,LEE Y M,et al. Psychometric
properties of the korean version of the health
literacy on social determinants of health ques-
tionnaire(K-HL-SDHQ) [ ] ]. PLoS One, 2019,
14(11) :e224557.

fcfs H:2021-04-14 &[5 H 3 :2021-08-21)

(B35 3895 50

[12] CHEN T, LI M,GU Y, et al. Prostate cancer
differentiation and aggressiveness: assessment

PI-RADS v2
[J].J Magn Reson Imaging,2019,49(3):875-
884.

(137 #Ws, SO6]. T T2WI B A3 8om bl 14 5%
G 7 o v 42 28 1 A M g a2 WA (B LD . SR
FH S 2 2475, 2020, 36 (8) : 1273-1276.

C14] VRig B R 3 bn . 4. B T i L4k R4 L
FAE 52 AR 21 7 A5 8 X i 91 IR 98 Gleason 47

with a radiomic-based model wvs.

[15]

Kz d L) ], b B BE 2= E LA Rk
2020,26(2) :149-153.

KIM H,PARK C M, LEE M, et al. Impact of
reconstruction algorithms on CT radiomic fea-
tures of pulmonary tumors: analysis of intra-
and inter-reader variability and inter-recon-
struction algorithm variability[ J ]. PLoS One,
2016,11(10):e0164924,

(fcfs H.:2021-03-23 &8l H 3 :2021-07-27)





