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[HE] BaY: HwEUWIRELREL (apparent diffusion coefficient, ADC ) MIEELADC ( exponential ADC, eADC ) 7EW
BRREHR NS (bi-parametric magnetic resonance imaging, bpMRI ) i2WTilf A i 2 HRTH Is Th s A E . 775% . [l
IFor 20144 1 —202 14F 12 75 B BB RF R A ¥ Ty 202 B B a2 19 10 LA I PR A Ry i 4 i AR B A I R L AR 7 g 3
EERE, RIE SRR R S R AL QPR B B R Am gl ) Andl2 (ARG IR B Mni g s e s e ) . s A
FARIE RN IR AR & OB s 2248 ( Prostate Imaging Reporting and Data System, PI-RADS ) $§Fg P40 FRifE > 7 #4% i bpMRI
LW EMEZZHMRI ( multi-parametric MRI, mpMR1) 2Wi 5 £ 71753 (12 NbpMRIPE4: AimpMRIITE4) ) , I H &
Wkt B K2 M ADCH e ADCIH, #bpMRIPESr FlmpMRIBPE 343 5 ADCIE K e ADCIEIR A # i logistic [Pl A4 AL, 227l
ZIRHE TAERFIE (receiver operating characteristic, ROC ) £ EA/fADCIE . eADCIH . bpMRIZHIJT % . mpMRIZHI 1%
VLR Wi 43 A ADCIH K e ADCAELW I IR i 5 PE TS i (2 N (B, 32 FHZAS 30 6 48 Jr 28 F AL (area under
curve, AUC) HLEF . &R 1096 58kt , A Umitdtsosi, 425k 3i1596. ADC{E . eADCH . bpMRIIT-4)
FmpMRIPES 212 Wil IR 1 35 MR 9 B A 20841 (P<<0.001) , ADCIE J2e ADCIH I AUCTH 435 40.888F10.931, 255
JogEiteFE L (Z=1.512, P=0.130 6) . BpMRIVF443 51 A ADCIH K e ADCIE A AUCTE 43 1°50.973 . 0.978, T Hujhiz
JHbpMRIFESFAUCTH ( AUC=0.954 ) , ZRAS ¥ X (Z=2.391, P=0.016 8; Z=2.125, P=0.033 6) , mpMRIV}-434)
BB A ADCIH K e ADCIEIAUCTE 2051 0.985 . 0.985, 5 T Fifliz FimpMRIFE/r AUCTH ( AUC=0.974) , H2ER TS
THERE L (Z=1.295, P=0.195 3; Z=1.354, P=0.1757) . #i®: ADC{HMeADCEAR WG AR D& M0 5 A M Em
MRUE EFEFR, Wi A bpMRIPE 21T LA 2 1 M bpMRIFIZ B AL ARSI RN FH AN
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[ Abstract | Objective: To explore the application value of apparent diffusion coefficient (ADC) and exponential ADC (eADC) in
bi-parametric magnetic resonance imaging (bpMRI) in detecting clinical significant prostate cancer. Methods: The clinical, imaging
and pathological data of 101 patients with clinically suspected prostate cancer who were treated in Medical University Electric Power
Teaching Hospital from January 2014 to December 2021 were retrospectively analyzed. According to the pathological results, the
patients were divided into group 1 (clinical significant prostate cancer group) and group 2 (non-clinical significant prostate cancer +
non-prostate cancer). Two radiographers used Prostate Imaging Reporting and Data System (PI-RADS) to scored the prostate MRI
images of all patients according to the two schemes of mpMRI and bpMRI, and measured the ADC value and eADC value of the
lesions. Logistic regression model was constructed by combining bpMRI score or mpMRI score with ADC value or eADC value

respectively, and receiver operating characteristic (ROC) curve was drawn to evaluate the diagnostic efficacy of the ADC value,
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eADC value, bpMRI scheme, mpMRI scheme and the logistic regression model of bpMRI scheme or mpMRI scheme combined
with ADC value or eADC value. The area under curve (AUC) of each scheme was compared by Z test. Results: Among 109
suspected lesions, 50 lesions were divided into group 1 and 59 were divided into group 2. ADC values, eADC values, BpMRI score
and mpMRI score were effective indicators in diagnosis of clinical significant prostate cancer (£<<0.001). The AUC values of ADC
value and eADC value were 0.888 and 0.931 respectively, but there was no statistically significant difference between ADC value
and eADC value (Z=1.512, P=0.130 6). The AUC values of bpMRI score combined with ADC value or eADC value were 0.973 and
0.978 respectively, were higher than the AUC value of bpMRI score (AUC=0.954), and the difference was statistically significant
(Z2=2.391, P=0.016 8; Z=2.125, P=0.033 6). The AUC values of mpMRI score combined with ADC value or eADC value were
0.985 and 0.985 respectively, were higher than the AUC value of mpMRI score (AUC=0.974), But the difference was no statistically
significant (Z=1.295, P=0.195 3; Z=1.354, P=0.175 7). Conclusion: Both ADC value and eADC value are valuable quantitative MRI
indicators in diagnosis of clinical significant prostate cancer, and combing the two values with bpMRI score can effectively improve
the diagnostic efficiency and clinical application value of bpMRI schemes.

[ Key words ] Prostate Imaging Reporting and Data System; Bi-parametric magnetic resonance imaging; Apparent diffusion

coefficient; Exponential apparent diffusion coefficient; Clinical significant prostate cancer

[ PR E S ALK (International Agency for
Research on Cancer, IARC) Ziit%dE " Wis,
RIS IRgE (prostate cancer, PCa) J&:4BR 5 P
Je TR R UL E R, AT R T
JEERFA o Bl R RAE TG KT BB b
MEIFHARBIARW &€, EPCalf) &5k R TE
BAEFE, JF HR AR R R B = TR Ak
@% [2-5] 5

HET AN Z S50 LR 8 (multi-
parametric magnetic resonance imaging, mpMRI )
SER IR PCam fER SRR & Uy ik, BB ARG
Il RAE 5 B R A BTG 9] B S AR 4 45 Rl e R 48

( Prostate Imaging Reporting and Data System, PI-
RADS) WHUH5EE, AR T 883 (dynamic
contrast-enhanced, DCE ) 475 i SHMRI

( bi-parametric MRI, bpMRI ) #HX}FmpMRIfs:
AR (B, I AWM T %
mpMRIK £, AT LMERPLEE 4 07 22 0 H Tl
B BRI H RS PI-RADSIESF R 40
XFFRECIAURAZ ( diffusion-weighted imaging,
DWI) J¥| R F WK 541 (apparent diffusion
coefficient, ADC ) [Tk 3= 2238 o ML 5t 3200
AL, I mpMRIF 2 Wi 3L BE 32 B< V2 Wi 22 56
FRISZ R, T 7E ] A B bp MRIHR X — 532 1 By 1]
B ADCE R s Bk ADC ( exponential
ADC, eADC ) fE %5 A5 % WL & 45 5 14 1z ]
TE— & R EE b a] Rhysi /b B e B 0 32 00 PR 3R 1) e

m, HAETN 2.1 PI-RADS ( PI-RADS v2.1)
WA AR5, #iTbpMRIE ADCIE e ADCEHEX &
LW IR 2 % PEPCa ( clinical significant PCa,

csPCa ) MIBFSEfEA B . i S AT AR TT Xt
FPCafiy B )24 HicsPCa, AW B TERTHE
PI-RADS v2.13F53F5#E T, ADC{H K e ADCIHTE
bpMRIiZWresPCar 14157 FHHHE

1 BRI

1.1 BE—RER

44 A20144E1 H—20214F 12 A Il R 58 H
PCalli 75 & #F BE Rl #Ur BE B st iz JF BAT
A S B mpMRIKS A (1 8 % . B IIRIK . 521R
R PAEOR e R L TR R E TEMRIK A 5
2R N AT SR SR A . R BR AR E
@ MRIK A2 200 . T ARBPCatl SCiA
J74; (@ MRIBMSIE AR 5032 Tt T3 ADC
HAI ;@ ZERHI AL AR 5 MRIEHE /7] S
SEXE L UCBC Y B ;. @ MRIBHMR BB A 2 B
W Jm kb kL, JE TR SRS R IX. (region of
interest, ROI) ) X3k EH . & FHrkid i
KR AN (<20 mm®) o © fF7EI A
MEAMR AL B R I PCa i3 . RIS AR N A7
TE L2 R kb, kb 84k TR AT SAh R Y
F, 00 RLPE oy e kR I A5 27 2 R
JEAERS AT FAN A A7 A A i, W) 23 ) K 7%
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A5 7 A4 JE A I 43 e e ELRE AR T R AR K A
KRN ABESE . A B TR AT 2 B MG
ERSS
1.2 MRIKERFX

F 2 E GE Al iy Discovery MR750 3.0 T
MRIFHEAL, R FH AR R 5 & T 26 18
645 3 2 300 T AR A PR PRI R i R B .
A W P O ORI DR R . A
FEA BRI . SRR AN T SR AN Y R [ E [e]
% (fast spin echo, FSE) -T2HMAUH{% ( T2-
weighted imaging, T2WI) , A7 B9T IS
( T1-weighted imaging, TIWI) F51), B A

] A% (single-shot echo planar imaging,
SS-EPI) DWIJF 41 K nJ A8 75 BU 3 R 4R 7 471

( LAVA-Flex ) %lifiDCEH##i. DWUFFIHb{E 5>
0. 800, 2000, 3 000 s/mm’, fEADW 4.6T.
YEuG b8 FH functool /425 £:b{E M0 . 800 s/mm’
FIADWIFF I H #3515 ADCIEl S eADCIE] . DCE
FAHE G F B ARG R ARG SR ST S, FESE 140
ARG oG 28 R K AT 3 6 EE SR EL TR A e ( Gd-
DTPA ) , S N2.5 mL/s, 7EH7IEHK0.1
mmol/kg, 582 5 DAAA R 273 A20 mLA= B
EhK, DCEF#i—HRENIIM, £ MF5H
MSEENLFR

F1 BIFEEMRIEFSRA#SH

KA 751 MR ITH FHENM/ms  [IEE/ms JZ R /mm JZ A #/mm PP

FARDBIT2WI FSE 5653 105 5.0 1.0 260 mm x 260 mm
FEPRA T2WI FSE 6 744 106 4.0 1.0 240 mm x 240 mm
BRI T2WI FSE 5946 112 4.0 0.5 240 mm x 240 mm
FEAA TIWI FSE 441 8.52 6.0 1.0 420 mm x 420 mm
M7 DWI SS-EPI 4000 90 6.0 1.0 420 mm x 420 mm
%3 DCEF 4 LAVA-Flex 5.04 1.80 4.0 2.0 300 mm x 300 mm

1.3 EIFIBEMRIE&IE S

24 HAT 54E L E MRS W2 160 i T R 1=
UAIAE AN B 2 A A 25 SR 15 OO0 SR BBOSUE 74K
PEPI-RADS v2. I AREXT T 5 BMRIE 5 4 1]
bpMRIJ; & FlmpMRUJy 22530 5l #4715 . B T4
Fr T DCEFA, X T4 w2 AIDWUT 3343
YERMbpMRIT R LA 0. 244 R TPE S B
A3 i 55— 24 1 A 0 AR PR U e e ¢
War.
1.4 ADCEHN=

TEADW 4.6 TAEuk e HUnT S60 &t iz B .1
2T, Y& ER A IMROL, & Al BEE kLAY
ADCIH JeADCIH, 3R BCEIIE.
1.5 ZFHER

KA 55 22 Bl 244 i 51 B it A
ERNEARBUR I S, Bl i 44U
JEA/NF LS emIFbRiEHAL T RIS AR A HAR AL bR
{0, R B R A 25 A 440 S LA I 9 Gleason

Wy ZERIR G B A7 8 3 Y f R B0 Ak 26 i by Je&
Y K5 GleasoniF-53 > 643 Fl/ol ik K 2H 21 HhJaa 2l 21
1 b > 50% i1/ kot 7 D8 25 il i A5 9s 2 2B 4>
EFI R E L MesPCa Y
1.6 SritFahE

K HISPSS 19.0fIMedCalc 18.2. 13 (7481 2#
AT THETRIU s KR, THECE R (%)
oo KM FEAR AT XT LA 1T (csPCaZl )
g2 (JEcsPCa+dEPCa) MADCIH . eADC
fH, LAKbpMRIJT % K mpMRIJ % KJPI-RADS
v2. 1343 (g HbpMRIPESY, mpMRITESY )
P<0.05 S A S22 E L, IF B s
K gt R 3208 TAERAE (receiver operating
characteristic, ROC) HiZk, T8 i<k T A
(‘area under curve, AUC) . LLJgHI22H A 45
SN AR A A L2 (Y=0, 1) , LLIADC
. eADCIH . bpMRIFF4; KmpMRIPE/E N H
AR hr, KRH " JtlogisticZ N E 7 200, H#
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logiste[al LAY, [l A AL $5 ADCAE +bpMRIVT
43 eADC{H+bpMRIFES> . ADC{H+mpMRIFPFE4)
eADC{H+mpMRIPE/F4FIERL . 2223 [ iR 4Fhisim
FIROCHHZ I T AUCHH, “RIZKS H A bpMRI
77 S FimpMRI; %2 545 A A ADCIH S e ADCIEIT
AUCZR, P<0.0SAHEFAZITFEN . UK
YPEABCHPMER S 1IZBTBI(E, 7 Hres T 28 R A
FE . FRSREE . PRRERUE . [ R S

2 4 R

21 BEH—MEH
101 B HMAARBITE, ] Be ittt

1091, 41 (csPCal ) HH31501 (45.9% ) o 4
2 (JEcsPCat+dEPCa) 31594 (54.1% ) , Hrp
PCattit64~, WM A=501, WZEM RIS
PR3~ ANEA T304, HifesPCadlif
2617 MAram sk dtit261y, HesPCattiif24
A4~ PCajit- " Gleasonif-43 <643 K37, Gleason
T 6 LT 154>, 45 G esPCalykl
124>, dEcsPCa3’)~, ¥F5r7a (3+4) 174, PF
776 (4+3) 61, W4r843r104, 4195354
ADC/H . eADC{H . bpMRIP-4r X mpMRIVES> Y
R B BT 5 R BRI A 412 9 ADCE . eADC
{H . bpMRII-4; KmpMRIE4r 2 74 Git=# 2 X
(P<<0.05, #2) .

F2 H154H2EEADCHE. eADCE. bpMRIFES EmpMRIFESTHIXT EE
Tts
Tt H A1 (n=50) 202 (n=59) oA P
ADC{i x 10/ (mm’-s™") 1.249 +0.136 1.285 +0.149 14.354 0.000
eADCIH 0.468 +0.056 0.362 +0.044 11.055 0.000
bpMRIFT43 4.100 + 0.839 2237 £0.567 13.746 0.000
mpMRIF-4> 4420 +0.538 2271 +0.638 18.798 0.000

2.2 LogisticElFt&EE HH &

¥ ADCH M e ADCAH 53 il 5 bp MR IV 43
K mpMRIPESFHEE A 4 Hlogistic nl IH LR
bpMRIPE43r+ADCH: Logit P=3.064 96 bpMRI
PF43-571.269 14 ADCIEH-8.769 15 (’=94.478,
P<0.01) ; bpMRI¥F43+eADCH: Logit P=2.608
63 bpMRIIT/3r+27.987 01 eADC{H~-19.542 48
(£°=109.298, P<<0.01) ; mpMRIiF4r+ADC
ffi: Logit P=3.875 49 mpMRIiT-43-323.504 98
ADC{H-13.606 56 (’=116.501, P<<0.01) ;
mpMRIT45r+eADCIH : Logit P=3.264 54
mpMRIPF43r+13.991 16 eADCIH-17.451 36
(£=119.929, P<0.01) .
2.3 BHEMFcsPCaliZ i &

B8 bs LA 12 Wi LR csPCa i i2 Wi i
E I ROCHNZ 4 BT 48 3 W23 ) 81, ROCHHZk
SRTEE R R, ADCI. eADCH . bpMRIiT

8 BempMRIVES> Xt csPCal) A & B4 B 12 Wi sL
fit, HHmpMRIVES B9 AUC i K I H 12 Wi i
W fe i, M ADC{E S5 e ADCAE 2 Wi L RE M
i, IFHZE R RE R 2ER LG FE XL
(Z=1.512, P=0.1306) . K ADC{HMeADC
B 43 5 5 bpMRIPF 4 FlmpMR I3 A1 B A 44
M logisticm IABIR 255 B /RbpMRITE 43
+ADC/H K bpMRIIT 53 +e AD CAH )12 Wi 3k fE 42
bpMRIVF/r G i &, ZR 545 R /R AUC
EREG ¥ E X (Z=2.391, P=0.0168;
Z=2.125, P=0.0336) , [a]if P FpIE G2 Wi
TR 11 BH - 00 (L 2 12 W v A B 24 A bp MR T
A TR . mpMRIVESr+ADCTH X mpMRI
T +e ADCAH 1912 Wi 38 BE B mp MR TP 47 B 8K
BHREm, BRI FE X (Z=1.295,
P=0.1953; Z=1.354, P=0.1757) . HLHE5H)
MRIEE WL E2
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WiH R % TR /% PHMETUNE % BAPETRIE/%  AUC HERREE /% Wl S
ADCH/ (mm*s™) 84.0 88.1 85.42 85.25 0.888 85.32 <0.001 13
eADCIH 88.0 88.1 86.27 86.21 0.931 86.24 >0.403
bpMRIIT43 100.0 79.7 80.65 100.00 0.954 89.11 =3
mpMRIP-5> 98.0 91.5 90.74 98.18 0.974 94.49 =4
bpMRIFT-43+ADCIH 96.0 89.8 88.87 96.36 0.973 92.66 Logit P>-0.248 4
bpMRIi-43+eADCIH 96.0 89.8 87.27 96.29 0.978 91.74 Logit P>-0.773 7
mpMRITF4+ADCH 100.0 91.5 89.29 100.00 0.985 94.49 Logit P>-2.348 9
mpMRIIF-43r+e ADCE 100.0 91.5 90.91 100.00 0.985 95.41 Logit P>-2.019 3
A B C
1.0 7 1.0 -
0.8 0.8 -
0.6 064
= ™ oy
Y N 0.4 ® 04
0.2 0.2 1
—— bpMRI —— mpMRI
— |)]»VII(]jr'ﬁ‘k!:l'!‘}«\])(iﬂ‘[ —_— mp!\l[i[,’JVﬁkl:l’f‘J ADCAIL
0.0 —— bpMRI_fikLfe ADCAI 0.0 - —— mpMRI_Ji L e ADCH
00 02 04 06 08 1.0 00 02 04 06 08 10
15 1= 5

Bl EERRKA IS ETIEEIS T csPCalROCH £

A: ADCIH }2 e ADCIH 2 WrcsPCafUROCHIZE, ADCIH 2 WicsPCafAUCTE 470.888, fAd:i2 Wi {1 <<0.001 13 mm*/s, eADCIiii2KicsPCa
HAUCTH }90.931, 2B (E 5 >0.403. B: bpMRIMADCH FleADCIH 7354 bpMRIZ WiesPCalyROCHTZE , 3R RIWAUC
4351740.954 . 0973, 0.978. C: mpMRIKADCiFle ADCH 43 1845 mpMRIZ WicsPCalyROCHHZL , 3FH2WI 7 Z R AUCH 43 511°50.974
0.985, 0.985,

E2 AMsEH csPCaEMRIE S

A: T2WLE A WA IANEA AR S BE AR T2(E S B wbEDWUFH A MANEHRIE R F{E S C: eADCEIRA AN A8 55
155, eADCIH}0.461; D: ADCEIRATMAN A RREAIE S, ADCIE40.000 976 mm*/s. ZHBFHbpMRITESN R34y, ZElilE k4SS Rk
csPCa, GleasoniF4r A3+37%y, HXPW XA 3422l B gH Y, HImA S b b >50%.

mpMRIFS 75 42 & DCEEHF A, o 1 ot il
30 R BA AR, [RRAEAELA HAAT G 1
VAR KU B A T SRR A B R A

EE . PCally Sy R 2E A EIVIE gl T DCEIH 81 bpMR I 26 5 B 40F
P R ELBEAT T A D BB, R R RO A S R 1 1
ATSI IR MRS A5 1 5 SR AEAR W . G800 s o R gT s L AR IE S W gT 110 2 11

PASAWAN e}
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HESLbpMRIATIZ IR AR 5 1% 8 i mpMRIZ Wi 3K
REZRML, A HmpMRIK & %, R
MPI-RADSPE4> R G AK IH £ ZAKFE AL L IR
fFEPE4r, — B FE R 1 3% R 2 K 22 56 4 5
mig L0 s — S R AE S Bk T DCE I 14
bpMRIKG £ )5 R s B M gt
bpMRIFIZ KI5 RE - R AKX B il 56 1 1k f 25
KHEE

FEMRIE 545 b5 2 PI-RADS P4 R 48 H
AR 2D R LR PR S P I B A B U 22 35
FHPE, PI-RADSZ: il S BB 2 A5
MRIZE B 545 A FIPI-RADSPEAF R 45 121,
TEH FLAIIG RS2 e, ADCIH M e ADCIH J& 5 N
W ILAIMRIGE S 1548 . ADCIH A R/ B e 3 4
WK TR 2 BRAEBE AT . PCaZH 2N 41
HEB 0%, A el s, KRz
R, FrLAEEEDWIFS 2 {5 S, ADCIE
WA . DWIF S A5 55 8 A8 AL A 18 S5 A
e S=S,e™C, SACEKDMH HOB LRI R4
FIDWIF SIS, HAH NS T — 1 LIEPHH
SO AR — I8 A T2WDN T EIA
R OEDWIT I AAE 558 B 5 S A L (E Ble ADC
{6, FrLhle ADCIEMPE3ATE T HEI0R T T235 554
N7, FEAE I LS S ke 2H 2R SZ R BT S B
ESwl, ENAMARSEE P 2 BR,
e ADC LA 5 =5 1 UG 05 e L AL 4O LS
FIADCIEA G AR IZ WG . AR NSRS
IR SE R 3, eADCIH 5ADCIE A % AH{
FIZIWRRE , ELAR 2 WicsPCalk i FUMRIAE it
FEhR

[ M 573 52 TPI-RADS S A ADC
HIZWPCal I EHUEAT T 25T, SRIMT4SHF5E
LERAEE—E XS . AR 7 458 BRADC
{HEX A PI-RADSTE4 1 LB R 32 5 12 Wi R RE
WA T SR R, BAAADCIHEEAPI-
RADSI/ri2Wisk BE A it i, (H2E 55 a1 2#
B K BB A T 45 R 22 5 ) JEL R AT RE R b
HAEMNRLL 22574, HR R EIMNZ%
SR PI-RADSTEA YIS Wil 2R o R AT S AT
gy 10 23 45 I mpMRIH B DCEF 5 51 % PCa

K HH B SRR A R, (HX T2 AR v =
T 75 A B IR B (> " . 9F B R REIESE
FiRI AT mpMRIVES; , TEDCESHH T 91 19%4# B
T, ADC{H Je ADCHH HI3E 35 3R AT EASH &
ABFTEGE RS A T R Lin: Y R gT g R
—3 . MbpMRIMIZWIRLHEXT T 2856 A A 1 o
B Y I ADCE M e ADCE 5 PI-RADS T4
A I FHAEbpMRIAS: 25 7 28 Hh T A PR S,
AWFFE LS R TEbpMRIKG 2 )7 &P, ADCH 5
eADCIHIK G PI-RADSTF-3 A LA 2 4 i HAZ Wl
fE, AILLE kS i esPCa, X2/ ¥FADCIE M
e ADCAH I FH#bpMRIZ W 5 % i ] LAtk — A
e HLIG RS FHAME . M5 Bl % PI-RADSIT 4T R 40
AN T8 38 R 1B 45 B R P-4, T A i)
bpMRIF A %A A UG G i mpMRIFG 25 5 48

AR . © G AARBFGT HFEAS 1A
XL, HoMIBERFoE, s R A e A
2D REEADIFEIES:; @ RAMATI ST
ZE RIS KA B S R AT 25 5, A A
WIMRIS | 5T 8 ) 25 3] B2 AR 36 2 i 9 B VT B s A
JARTR I EE R . B o EEA R BRI, A 530
LI 457 EXTF A8 SR TR kL 2
MrE.

AT LSRR ADCAH e ADCIH AR 212
WresPCan] S (YMRIH ME EI545, MEBE
PI-RADSTF- 43 7] LA — 2 3 i bpMRIAT 12 Wi 3L
fiE, AR EbpMRIAY I R SE FIHHE .

(& % X #k]
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