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Abstract Objective: To appraise the influence of whole-lesion ADC entropy in the diagnosis of PCa. Meth-
ods: A total of 110 patients who received TURS-MRI targeted prostate biopsy, and obtained pathological reports
in our hospital from August 2017 to January 2020 were elected as study subjects, and were divided into PCa group
and BPH group. Firstly, mp-MRI was performed in all patients before biopsy, and combined with T2 images,
diffusion-weighted imaging (DWI) and DCE images to determine the lesion size and level. Secondly, all lesions
were sketched based on ADC images and their ADC entropy was calculated. Thirdly, z-test was used to appraise
whether the ADC entropy difference between the two groups was significant. Finally, the AUC of ROC was calcu-
lated to evaluate ADC entropy effectiveness. Results: The difference of ADC entropy between BPH group and PCa
group was statistically significant (P <C0.01). ROC curve analysis showed that the AUC was 90.20% , and the
cut-off value of PCa diagnosis was 6. 23. Conclusion: The diagnostic performance of whole-lesion ADC entropy is
relatively high. In other words, the whole-lesion ADC entropy has a resultful value in the diagnosis of PCa, which
can provide help for clinical diagnosis and treatment.

Key words prostate cancer; entropy; apparent diffusion coefficient; mp-MRI; receiver operating characteris-

tic curve

2021 4F
36 & 2

il 7 If %8% (prostate cancer, PCa) 42 5 P % %
L B 980 =2 — 8 [T 90 9 1 K 238 LR R 1Y
FEHBAE G, X T3k 0 i R B AR R ™ E 5
Mgt B S8 R AE B S B OE R, TR R IR E R
MR R R E MBS BRI O R R 29. 3%,
A7 Ji Y Pl W SE S . BT PCa AR MR
H1138 A= (BPHD () - 31 PRORE AR RL, {H 23R 97 7 ik
EREARIF R e anfal A5 &L 9 % PCa Al BPH ik
A7 %5012 W ) g A5 0 B

H Al K X PCa 0 B2 Wi r ik A
A4 B O X5 LR 1T 2 B J8 19 55 1 38 5 w5 R A e

UM X W B 5 — B RR s A SR G 3 21, 215031D)
WAZAE# . Z W, E-mail : gangli@suda. edu. cn

i (prostate specific antigen, PSA) #4755 7 ; @
H 74512 (DRE) ; Qi 1) I 28 B K s @ B g 3 Pz
(MRD $ A . PSA i #5 i %] PCa i R I 47 2
SCH BPH  BRE B LRI 5 4 B 2 2 ATl PSA T
e o BV S PR i R I PR S HE o PSA
YE R AR A0 s DRE HU BB 25 41 B /i 51 iR (1) K
INGEBREET AT RME, 2 R 2 S8
fith 2P (multiparametric MRI, mp-MRD) E. £& X% {ij
IR L o P 2T 2 S BRI A A
ASCRE T WY 1) 5 30T 40 R A ) 45 4 0 e B Ak A L
HIT A1) B ) A A R BRAE S B DL E AR 2 6 T
PCa Wl IRiZ W™,

AT AR 52 A58 #0055 808 &R 48 (prostate ima-
ging reporting and data system,PI-RADS v2) J& H



5 2

g, 45, 2kt ADC B0 T 51 B9 0912 Wi 0 (B3 5 + 129 -

5 [ 5 2 2 B A RR U 8 PR R R 4T 2 2% & (ES-
UR) Z [0 /Y E bR A 1B TF & 59 . B A2 08 0 5 415 R 4
oY A S, 6 TS R mp-MRI ZE 47 45 Ak i R
H A 45 A K B R . PERADS v2 4 #omn
A 1% (diffusion-weighted imaging, DWI1) #l
T2WI fE R i2W PCa () £ 2 7%, mp-MRI 1 DWI
Hi AR FPE A 42 9% kb 3 W 8K 5L &R L Capparent diffu-
sion coefficient, ADC) A DA X 5y 71 Jif 32 9 25 21 1% 40
L 25 K R AT 7 M R 0 B, AT AR R A A
512 T Y T AR AT DWT A% 0 5 I 2 4k 4 4
HK o F Y Bz sh 52 BR AR B2 AN 1], BT ) 4 I
B A AR 20 BP9 TS A B AR AE , K A 3 EECRR i A R
FE P T A5 5 34 v i R B PR e i & ADC w]
DI 5 PCa MUERGF . AR ET mp-MRI
1 ADC Elf4 . H image] # 4%} PI-RADS v2 14>
4/5 4y &kt ADC R E #1750 91 B FEHE 5 ADC
REAEXT PCa (1912 Wi f {8, 4 I IR 12 97 £ 41 397 1 |
#%
1 &#ERERE
1.1 — R

ARBFFTBEHCAY & [ 2017 4E 8 H—2020 4E 1 H
Wi 3R BE 2 7 24 B O S 5 RE IR mL AR 15
(TURS-MRD #8 [ 5 51 B 28 00 3 110 45 58 2% 09 I
KA TR, o i AR AR B AL AR Y 7069+
6)% ,PSA 1.1~100 ng/mL; BPH 4 &1} 50 i,
PCa 4 5231 60 i, B EH W AbRifE: O R AT mp-
MRI 4 ; @ PI-RADS v2 #4328 4/5 435 @ Rij 41
JiR 25 ) 45 SRAE 52 BPH 8¢ PCa, ) 5505 B 4 34 X 35,
5 MR A2 25 5N VG e 55 A 68 1 i ) i 42 05 kb ik

JeR 1 A1) 95 19 5% R
1.2 ik
1.2.1 MRI X Frf B & H17 R A A2 R

3. OTMRI 94 Fn 8 id & & 5 AH 45 B 26 18 422 32 {7
5L F VPR A R S R RSN RS R . 45 S B0
T:O% M MRI: &7 TIWIL, &R A7 T2WT $1 4 .
WAL FS-T2WI; @l fii FS-T2WI (145 2 8. TR
4000 ms, TE 89 ms, JZ2 /& 3.0 mm, JG [H] B £ #
FOV 240 mm X 240 mm, % [F 256 X 256, NEX 1;
@DWI ¥ 144> K SS-EPI Al RS-EPI J#%1 b 1
A 0.1000 s/mm’; @ SS-EPI /% %1 : TR 4500 ms.,
TE 85 ms, FOV 160 mm X 296 mm, % [F 1.3 X
1. 3X3,)2)% 3 mm, JCIRBES i, 73 Beid ik & 13
U, [ fE] B 0. 30 ms; @ RS-EPI J¥ 41 : TR 4800
ms, TE 60ms, FOV 160 mm X 296 mm, %5 [F 1. 3
X1.3X 3, )25 3 mm, TG BE 6, 43 Br i 8L
13 ¥, [P BB 0. 30 ms.,

1.2.2 #1825 PI-RADS v2 ¥4t 2 4 4
SR T R R A A IR T 4, A R B PT-
RADS v2 P43 bR X H #L T2WI1.DWI,DCE-MRI

) DICOM #% X MG AT VF 4. 1 4 AF 76 i 1 AT
REMEAEF A 2 0 AP TE W P BEPEAR ;3 20 A7 70
B FT B TP A5 4 o AR TESRE I RT BB R 55 40 AR AE
AT BE AR % 5 . PI-RADS v2 E4r WL 3% 1.2,
BRI A image] #4F, 2 ADC 1% 5 — 2% k-
UL 1, BT A e b E S % 52 BPH 5% PCas ik, &
WA Rk ADC {8, I35 38 ADC B8 . Wi 22
7 G R B 43 A1 ) SR AR R AE B AL 3 45 B i,
BFIT AN

H=— Eipi log, pi
1.3 itk

AW ST I B G231 0 B B4 o SPSS 25. 0,31
R r s £on. B ARYE 110 BB E 0 5E
kb ADC E3F 5 = R () ADC 8 s Hok . Fi
TS REA ¢ K IR TTH PCa 2 A1 BPH 4 ] 4 7 {8 2%
SREAEE. Y P<0.0 REZEZSHG ¥
TSGR 38 0 32 iR BRAE FRAE (ROO) i 4131
B4 F AR (AUC) , KIPEE ADC % {8 1912 Wi sk
A8 s I i » I ROC 2R fe 42 30 72 1 1 54 Sy 150
MR ADC B A 19 B g S e . Ho,
AR e WU AR 8 TR 32 SRR AT, e S R U AR 3R
WIHMAL, BAGLT IR A 2 HURE Ry 5
PEHBEAR & (A SE PR B RAT— M o S — P
5 15 X S AR AT LU ROC B3R .

#£ 1 rhi# PI-RADS v2 ¥4

T2WI DWI DCE W4y
1 Any Any 1
2 Any Any 2
3 <4 Any 3
3 5 Any 4
4 Any Any 4
5 Any Any 5

%2 SMNEAH PI-RADS v2 4

DWI T2WI DCE oy

1 Any Any 1

2 Any Any 2

3 Any (—) 3

3 Any +) 4

4 Any Any 4

5 Any Any >
2 HR
2.1 i

T A 9 191 34 % % o 6 K L R B AR AR 2 10
R S 0K [ 22 L A B AL B R R KRS - 4 e
H 0% G BB S D ) L % B2 Wi o BPH 5 PCa.,
Ho ,BPH @ 3t4t 50 ], PCa #3131 60 4.,



« 130 - I R W PR Aok 23 ks

a~c J}y BPH % MRI K& ;d~ & PCa 2% MRI 1% ;a.d: T2WI A M Ak & X5 k1 32 5 0 48 A% A5 5 45 (&
@ Eik)sboe: DWI FAA R E{E S (L0 a5 %) ;e f: ADC B LB B K E 5 (iR o 35 6 R H0 ) X ) ,
B 1 PCa %0 BPH &£ MRI

2.2 PCa 4 #1 BPH 4l [a] ADC {1 25 5 5 Bt
i f SPSS 25.0 #1545 BPH 4B &1
ADC {8 M (5. 36+1. 38) \PCa £ i & i ADC %
{H M (7.9141. 36) ,PCa 41 F1 BPH #1 ADC J#{H b
BESAHITFEX(P<<0.0D, 1Lk 3,

£ 3 PCafA5 BPH 42 ADC )FfELEE z+>s
P

2H 51 BPH 4 PCa 4 ¢
FEA 50 60 — —
Entropy  5.36%1.38 7.91+£1.36 —9.73 <C0.01

2.3 ROC #h£s#r ADC Wi

X} PCa 2 ROC £ WK 2 fr 7w, 1% i £k
PR A A Sk 14 S 8, Ak bR oA MR . A
SPSS 25. 0 3K {4 X 45 78 3F 47 2 Pk o . a3k 4 BT
7N, lHF AUC R, AUC BUETEFI o 0.5~
1.0, AUC fEM 35 1, FWix BRI RE 4. h
2 [, ADC Wi {E X PCa 12 Wi 2L RE 43 BT B m
HHF ROC #3159 AUC H 90. 20 % , 25 WA 1 B
iﬂ%ﬁéﬁi&%ﬁ?ﬁﬁ%ﬁ%,ﬂzﬂﬂé%& ADC 5 {8 it
I I R 2 B B S M EH., MR
mkﬁtu&ﬁmﬁﬂ%ﬁﬂﬁéﬁm{ﬁﬁ 6. 23, 1 B 24 %
B ADC W {E =>6. 23 B, K I Fb 7 32 2
Jo PCa B3, SR AR 5 B2 0 5 R 90 %0 A
80%.
3 itig

AR TR E PCa )& 7 2 0 B & Tk %,
BEAFEEDHEMWAMERE. BT PCa fl BPH
4 I DR IR 4 2L (ER Y T R AR A AR
Ji&E M3 R PCa 19 5112 W7 26 0T D)4 B 3 A 2k

FER, Wl PCa F1 BPH A9 % 51 2 i R 19 ¢ 1 4
&, BHET mp-MRI 1] 4 & 52 1412 Wr PCa 1Y #E 1
P, EARRN)Z AT s ADC R E AT DA 2 AR 1)
25 6] 43 A7 FF BFR R AT B . A B T PCa
32 W S5 R AE B 43 2 H AL 347 1 A 18 Il IR
B A ) R 5 (2 R &

0.8

R

0.4

0.2

1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
142 E

B2 ADC ffExt PCa is i B9 ROC #i %
ADC Wi {E B T 44> ADC {5 7€ it A 7] B 1 5% &
oA BERRBE L 5 bR AL U A I AT G A Kt
SESE AR A D A R DA OC o i B e L R I AT
T8 Rk A [ (B A 44 3R A 1 A8 AT 5000 A i, O ELBE
& 75 VLS S A S g 4 s 2 W R B R RE R
B ARSI T A A ADC B IR



5 2

Thgk A5 A kb ADC 8 (B X T 210 R 09 12 16 (B30T 50

+ 131 -

HI ADC %0 {# 5 37 %t PCa 12 Wi (19 50 58 43 B A5 Y , 2%

SRR BIZAE by 1912 Wi RLRE B L B ADC 3 {8 7]

HKi2W PCa, Hh ,ROC #hZsr #7453 5] AUC Ny

90. 2% - AT 8 JIR% e 12 Wi ) BT (H 6. 23, T LA

BF9E 8 8 PCa 4119 429kt ADC % {6 KX F BPH

4,5 Patel S BYRF G5 — B0, BT LK I

PRAZ Wi LA B 36 97 A58 S0
AHFGE F WAk ADC (8 7T 512 W7 1 51

s o ARATS A7 A — 28 1 JRy BRPE L A8 0 kb AE AR 4R

PI-RADS v2 145 F1 28 il 9% 3 45 2 7 mp-MRI 3%

(SR UMY TI 7S S A P (= 5 1 S N A B TR S

PR 32 0 PR 7 AR A i 22 . U BPHL ZH 55 {91 A X ¢

D W SE S R T REAEAE WS
25 L RTIR . A2kt ADC K (i W] Lh o 12 Wi i

G i HA2 W BB o AT R I R2 IR SR AR 1)

5% 3k

[1] Siegel RL,Miller KD,Jemal A. Cancer statistics,2018
[JJ. CA Cancer ] Clin,2018,68(1) :7-30.

[2] Bray F,Ferlay J,Soerjomataram I,et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 coun-
tries[ J]. CA Cancer ] Clin,2018,68(6) :394-424.

[3] Shiota M, Yokomizo A, Takeuchi A, et al. Co intro-
duction of a steroid with docetaxel chemotherapy for
metastatic castration resistant prostate cancer affects
PSA flare[J]. BJU Int,2016,118(6) :880-884.

(4]  ShaHak, 22 B, ) DU DL, 4. &b ) i AT 4 2R 46 2
TE% 00 PSA 4~10 ng/ml (477 51 i 968 FI TG 51 B 485 26
A R SCLT ). s PR 8 JR A1 B 2% 7 2019, 34 (6)
434-437,440.

[5] George AK, Turkbey B, Valayil SG,et al. A urologist's

perspective on prostate cancer imaging: past, present.

(6]

7]

[8]

[9]

(10]

[11]

[12]

[13]

[14]

and future[J]. Abdom Radiol(NY),2016,41(5):805-
816.
Mg YR AE T 5 R R B R G A % 2 W
114 R B 6 43 A7 L . S AR 098 5 2% B L 2018, 2
(15):138-139.
=R 4 A 5K ST B, LTS AR g 0 59112 G
FEHE L] W PR WA PR AN A i 2020, 35(3) - 242-246.
Hassanzadeh E, Glazer DI, Dunne RM, et al. Prostate
imaging reporting and data system version 2 (PI-
RADS v2): a pictorial review [ J]. Abdom Radiol
(NY).2017,42(1) :278-289.
Kozikowski M, Dobruch J. Multiparametric MRI of
the prostate:the hope for the urology community[]J].
Cent Eu-ropean ] Urol,2016,69(1):19-21.
Manetta R, Palumbo P, Gianneramo C, et al. Correla-
tion between ADC values and Gleason score in evalua-
tion of prostate cancer:multicentre experience and re-
view of the literature[ J]. Gland Surg, 2019, 8 (Suppl
3):S216-S222.
Ma XZ,Lv K, Sheng JL,et al. Application evaluation
of DCE-MRI combined with quantitative analysis of
DWI for the diagnosis of prostate cancer[]]. Oncol
Lett,2019,17(3):3077-3084.
Giambelluca D, Cannella R, Vernuccio F, et al. PI-
RADS 3 Lesions:Role of Prostate MRI Texture Anal-
ysis in the Identification of Prostate Cancer[]J]. Curr
Probl Diagn Radiol.2019,14(7):S0363-0188.
Amano Y,Woo J, Amano M, et al. MRI texture analy-
sis of back-ground parenchymal enhancement of the
breast[ ] ]. Biomed Res Int,2017,2017 :1-9.
Patel N. Henry A. Scarsbrook A. The value of MR
textural analysis in prostate cancer[J]. Clin Radiol,
2019,74(11) :876-885.

(¥ A3 B H1:2020-06-24)

(EBF 127 )

(2] #ff%E. B R Devine RIGFF /N JL5E 4 B BB B 250
PRWEE[ T, W E 52 A 25,2015,10€10) - 121-122.

[3] ZA#e NPy M]/ /PR, BB
2t s AR AR HY AL, 2005. 75-76.

(4] ZEWEE,RiER, 58K, % 47, XYY ZH LB
Wl w Il hE A S s E A&, 2011, 19
(3):52-53.

(51 WA J7 Ak, o I . 25, XYY 5 & 1E — i 31 45 1 5

(6]

7]

Wk 2] E B R E 4%,2016,3006) :49-51,54.
WL, T OBEL BRPH . 45, 8 B R 45, X/46, XY A9
Turner Z&&1E 75 6 43 B [T . 5 B B2 2%, 2016, 27(7) .
1172-1174.
Mot A E B A8 3, 4. B N4 45.X/46,.XY RE
TUPERR 8 AN 4 88 I IR RR A 00 L A8 4 B [ . R i
B 75,2016,41(1) :62-66.

OS5 B #1.2020-05-10)



