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HE

Hi: PFAERMRIERSETRIFIIRRE (PCa) S RIS Wi E. Frik: BEEHER ST T 2020~20224F
BN KM B E R 1125 2% B XY F 2 WA RT 5B (PCa) 1 B & . BTl B & AR RT#AT R 5 IR MRIK:
&, 5 aEDWIRI A BMRI. RIEISUP (B Frilh RIMEDR B 22 2 R AL AR B4 (ISUP < 2)
MEEHSUP 2 3). MR ITREY) A B KXEMH, EDWIFERMRI_ESHIAHEROI, 5338 FADCHE.
T1{E. T2{E. PDME. RAMIFEARKEMann Whitney UKL /4T LRI HBIR 2 AIESR, FHM
F %2R E TAERHE(ROC) B VPG A F ST AT 5 R R R M2 Wisee, IR R FiDeLonngky % L
BZR T FTE R (AUC), 1EH Spearmanti AT iFE & EBSH SISUPH R MM, £R: FadPca
FIT1/E  T24E R ADCHE ¥E TE /411144 (1040, 1308.75) mst.1223.5 (1124.0, 1402.0) ms; (70.91
+7.9) mstt(81.27 £ 8.6) ms; (519.59 + 100.59) mst(728.36 + 120.13) ms], (¥JP <0.05). ZEZX5H]
FAEHSRAHMFIE L, T1. T2ENAUCHHETADCE, FHHZEEFYPE <0.05. A4 TIE.
T2{8 2 ADCIE 5ISUP4F 3 EHAE (r = -2.03. -0.521, -0.682, ¥JP<0.05). Zi: ARMRIEE
SH A UX 4 FaPCaffkfEPCa, F5ISUPHEKEMMR, BT ARIMLAILFIPCa B Rt .
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Abstract

Objective: To investigate the diagnostic value of synthetic MRI quantitative parameters for pros-
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tate cancer (PCa) grading. Methods: A retrospective analysis was performed for 112 patients di-
agnosed with prostate cancer by pathological large sections in the Affiliated Hospital of Yangzhou
University from 2020 to 2022. All patients had a preoperative MRI of the prostate with scan se-
quences including DWI and synthetic MRI. Lesions were classified according to the ISUP (Interna-
tional Society of Urological Pathology) classification into low-risk group (ISUP < 2) and high-risk
group (ISUP = 3). According to the maximum level of large pathological sections, the ADC value, T1
value, T2 value, PD value, R1 value and R2 value can be obtained by delineating the ROI on DWI
and synthetic MRI, and the ADC value, T1 value, T2 value and PD value can be recorded. Indepen-
dent sample t-test or Mann Whitney U test analysis was used to compare the differences between
the two groups of data, and the receiver operating characteristic (ROC) curve was used to evaluate
the diagnostic efficacy of different parameters on prostate cancer aggressiveness, and the area
under the DeLonng test comparison curve (AUC) was used to evaluate the correlation between
each quantitative parameter and ISUP grade. Results: The T1 value, T2 value and ADC value of PCa
in the high-risk group were lower than those in the low-risk group [1144 (1040, 1308.75) ms ratio
was 1223.5 (1124.0, 1402.0) ms; (70.91 + 7.9) MS ratio (81.27 £ 8.6) ms; (519.59 * 100.59) ms ra-
tio (728.36 * 120.13) ms], (all P < 0.01). In the identification of prostate cancer in the high-risk
group and the low-risk group, the AUC of T1 and T2 values was lower than that of ADC, and the
difference between the two was < 0.05. In addition, T1 value, T2 value and ADC value were nega-
tively correlated with ISUP classification (r = -2.03, -0.521, -0.682, all P < 0.05). Conclusion: The
quantitative parameters of synthetic MRI can distinguish between high-risk PCa and low-risk PCa,
and are negatively correlated with ISUP grade, which is helpful to identify the aggressiveness of
PCa non-invasively before surgery.
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1. 518

T 41l (prostate cancer, PCa)a2 53 1 i &5 % WL PR R, 2 A BRAE T 3 die e 1) Tu M hE 2 —[1]
[2]. REJL 22— R BEAER — Rl ga2 i B9 PCa [3]. 4% BLARM %15 (Gleason 1¥47)7& PCa
S5 R PN R AR, £ER T 7 R R b Ee s B A FI[4] [5]. BSOS IR 27 S HCSE T SRAS B I PR AR 2O
i Gleason 173 M1 #1 iy 53 VE TR [PSAT) KA 5E B4 1l 51 e (88 1O s iy 7 77 6] AHHI T HE
ROREAS KR AT R HL K IURE R BRAEAE AR 22, R EORAT Ml 5 ARIA AR S5 1) Gleason 14 4% A — 5[ 7]
AL, 75—l SER AR R N FIHERA R T AR HT B Gleason 4. & MRI & — M —4E 2 35 2 [l
P (multi dynamic multi echo, MDME) 741, — X RIF 371G T1. T2 F1)f 7% & (proton density, PD). R1.
R2 % 5 NMEESH, HvwJHEX WMBENLR[8]. ZHEACKIINHT &5 2 ANEA[9], HA sy
Ji, AELR 22 8 R 2R 1A SCRR 32 B2 A 7 R0 81 e 5 a0 20 i RAVER AR I %00, Rl PZ [10]. AHIE 5L LA
BRI bt B MRIE &2 80005181 I 70 RS Wi (8 . AREC T AL GO 3] v, 3R
sl e BN R0 A R OD T 73 S Ob, CREE T RTSUBR DT SE B, O T MR IR/ AL E A 2 b
PR 25 R, AT 5SRATAR F 247 % i [11].

DOI: 10.12677/md.2023.131011 57 L2212 W


https://doi.org/10.12677/md.2023.131011
http://creativecommons.org/licenses/by/4.0/

=

i

%

2. ‘P EH*E
2.1, — AR

AW TN KM R BEAC B R 01 b (e 5. 2022-YKL06-28-003) - [ i i 4 2 Uit £k
FLrHT 2020 4 10 ~2022 £ 9 A3 1 RIS R AT HIA BRI A I8 . AR O Firf
BE R TRIGTERT SR VIRA, BRI BT s @ ARIGHEVRT IR e . HEERbriE: ©
ARATHTZIR MRI 46, H#F A G MAGIC FAIsEIB R EAEH: @ MRI KA RTH2 1 HE
BURETT: © FERHAAE <5 mm. REART TGN 112 FIHTHIBRE B, 3L 158 Mkt

2.2. MRI 35 753%

18 124 [ GE SIGNA Pioneer 3.0 T MR FH4X A1 32 i O JIF FHF2 B4 £ Bl HEAT A% . 1338 F 91035
1) Ml TAIWI, TR 624 ms, TE 16.6 ms, FOV 20 cm x 20 cm, 4EFF 260 x 260, 2/ 3 mm, JZ[AlfH 0.5
mm, BUIhRE 1.75, BIEEEKCEE 5, N 2, A 1 min 35s. 2) R T2WI, TR 3515 ms,
TE 92.1 ms, FOV 20 cm x 20 cm, Hif% 288 x 288, Z/& 3 mm, JZ[AIFE 0.5 mm, kAL 2, [RIBHEK
& 29, JEEE T 2, F#EE 2 min 14 s, 3) f# WA DWI, TR 2663 ms, TE: 87 ms, FOV 18 cm x 18 cm,
HikE 90 x 46, JZJE 3 mm, Z[A#E 0.5 mm, kg 12, AT 2, b {4 50, 2000 simm?, 3 ]
4min10s. (4) &M MRI, %/ MDME %1, TR4200ms, TE 16. 92ms, ZEiEMN} /A 170, 670. 1840.
3840 ms, FOV 20 cm x 20 cm, 4[4 260 x 200, Jz=/% 3 mm, JZ[AEE 0.5 mm, BUihxE 1, [REFEKE
16, BN 2, I E 4 min 12 s.

23 WIBARFEREFMR

AHIEFE T AT 1 ) AR AR T 2014 48 [ PRt R B2 Gleason 70 2% R S ATIF /0 [12]. AR
SER, KA ISUP(E Bl JRAMEHR BR 242 43) 73 Fok i kb 0 AR B ZH(ISUP < 2) R fa 41(1ISUP > 3) [13], &
MEHT Mk PRIE . SRS E AR 450, FH A A SR R AN 1 445 BB ER TR MRI BEHGORT T 51 i
TR K FRATEATICE . X F 2 Kok B KA KT 5 mm, WA B o] WAR 3T 20 8. i SyMRI
8.0 B AEX MDME JRUAHIE AT /G AR, £k T1. T2 1 PD 2 BS %, #T DWI K1 H 34 1 ADC
Blo B 2 S R R D) A 78 T2WI B8 At K2 T F2)2) i ROI, o] RE A48 A2 4H
21, ¥ ROl Hii| 3 g &2 K, FFWLK TL{E. T21H. PD {HA ADC fH.

24. GtFESH

Giit2#fd FH SPSS 27.0 M1 Medcalc ##. 1 %cf#FH Kolmogorov Smirnov A& 563t i1 & PRI IE A5 1
RJ7 ZEFEE AP B IR A0 B ) X £5s R, ARFE A M (Q1, Q3)F 7R RS FEA t £ 58 Bk Mann
Whitney U £556. 2] ROC M2 T4l & 250X 4 AN [F 20 Hi 1) s i) 2 Wi kg, SR Delong 7572 LA
i1 2& T [ #(area under the curve, AUC)HI 7 5. A% H i KAk Youden $& UM 1 e A BUE s AE T B2 Wil
ML, RS, PEAETRIAE (PPV) AN BH 1 FRIAE (NPV) bR v - FH] Spearman #H 2% 43 BT A% -2 %155 Gleason
PRI AHOCE . XA 56, K3 HRIE = 0.05.

3. R

EE I T 51 iR S % 4705 (prostate specific antigen, PSA) A 0.98~1000 (62.26 + 164.03) ng/ml. ¥
45 R RIRHT B B pi kL 158 4>, H Gleason 3 + 3 Jpikt: 12 4~ 3+ 4 0kt 44 A~ 4+ 3%kt 54 4, 3+5
Wik 44, 4+ 4%k 44, 5+ 30k 24 4+ 5k 26 4. 5+ 49kE 12 4. (RfE4L 56 MkE, =
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fE2H 102 Mgkt
3.1 KEESERARIIREREEES LR

R a4l PCa ) TLE . T2 {5 &% ADC {41 Tk fE41[1144 (1040, 1308.75) ms Lt 1223.5 (1124.0, 1402.0)
ms; (70.91 + 7.9) ms 1t(81.27 % 8.6) ms; (519.59 + 100.59) ms Lt(728.36 + 120.13) ms], (Z = —2.579. —6.526.
-8.380, #JP<0.01, %1, K 1); WM PDEZEREASITFE (P >0.05), & 1.

Table 1. Comparison of quantitative parameters and ADC values of synthetic MRI for different grades of prostate cancer
#* 1. TRIKAFFIRESK MRI EE225F1 ADC EELR

il 51 iR o fiKfa i giitE P H
A% 56 102

T1 (ms) 1223.5 (1124.0, 1402.0) 1144 (1040, 1308.75) -2.579 0.01

T2 (ms) 81.27+8.6 70.91+7.9 7.623 <0.01

PD (pu) 69.35 (62.85, 74.78) 66.20 + 8.85 -1.879 0.06

ADC (10°® x mm?/s) 728.36 +120.13 519.59 + 100.59 11.051 <0.01

Figure 1. (a)~(f) Pathology and MRI images of prostate cancer patients. The patient is 63 years old.
(a) shows a large pathological section, with prostate cancer lesions located on the left side of the tran-
sitional zone (green circle). (b) shows the cross-sectional T2WI, and the prostate cancer lesion is low
intense. (c) shows DWI, and the lesions are significantly hyperintense. (d)~(f) synthesized MRIT1, T2
and proton density maps, respectively, and the parameters of prostate cancer lesions were lower than
those of normal prostate tissue

E 1. ()~ FI5IBREEEREFN MRIB%. B& 635, (QAREAYVE, AIIREREAT
BITHRAM(GFEE). O)AEEE T2wl, FIYREREAKRES. (X% DWI, JILZAE
&ES. )-~ONANAEM MRITL, T2 MRTFHEEE, AI7RERLDNSEERTESATIR
Ak
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32. EESHRRE, SEERTIREHISETHEE

F 2 fE A S A AT I RRE ) ROC HhZR 45 T LK 2. %2405 PCa (228 M2 Wik fe it
WL 20 % T %00 e e 2 AT A1 i S AR e AT A1 i, ADCERIZIT Rk Re = T T2 . T, iR ER:
T2 {65 ADC {H 12 3 AEA 4 [AUC: 0.814 (0.745~0.871) L 0.904 (0.847~0.945); Z =2.049, P =0.036];
T1 {85 ADC 1H K2 Wi A 24 [AUC: 0.624 (0.544~0.700) L 0.904 (0.847~0.945); Z = 5.670, P < 0.0001];
T2 {85 T1EIZ W R BEA 24 [AUC: 0.814 (0.745~0.871) 0.624 1£.(0.544~0.700); Z =3.893, P =0.0001].
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Figure 2. ROC curve of quantitative parameters of MRI to
predict PCa aggressiveness
2. MRI EES ¥ UM PCa {RZ14EH) ROC Bk

Table 2. Comparison of the diagnostic efficacy of PCa aggressiveness with different quantitative parameters
% 2. FEIEESHT PCa RIS EIRIBEAIEL 3

S HE AUC (95%CI) P& RESE%)  FrRIE (%) 2B FRH
T1 1088.5 0.624 (0.544~0.700) 0.01 89.3 36.7 0.256
T2 735 0.814 (0.745~0.871) <0.01 85.7 62.7 0.484
ADC 631.9 0.904 (0.847~0.945) <0.01 83.9 89.2 0.731
4. +ig

A FC LR R R V) A N ARAE, TR0 T & MR E &S 500l 0 51 i 12 28 1 10 S AN - 45 R,
HafadiAite, Ry TLME. T2 5. ADC (AR ERK, KGR MRI E &S E00 5151 I 7 2
BEAENHANE. RS2 TLHE. T2 E % ADC {H5 ISUP 2 £ 7155,

X5 BEAE ) SR TARST, BRI AREY], MR £ Pca N RIEEEE/ER, RS AR
SHAGE NS H([14], AUHFRVILERT I 071, €& T2 550 MR 22 A 55 [15] [16] [17].
T Meyer 55 N[ —Ti6L £ 26 IR 5T i K AL 2525 43 Mt FRXIE S ADC {55 Gleason 143 #H 2 [18] . BEAE 1)
W5 Sy S A0 fAT 4550 PCa SHTAIMR RYERAS, B RIS RIEHSMLL, PZ F1 TZ 1) T2 (E BE %
fiX, SRTMIAE PCA 43 77 TH 1A R I H B R ARG ME[19] . [FIAEHL, Mai 58 AR IMICE &2 T2 (A58
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PCa {22 EM155[20]. 4RI, iXeb4k FEIR PCa ) T2 & B4 5 ISUP 73 R [ B E Mot A
FEF W PCa ()5 & T2 {5 ISUP 404 ADC (BT & ZEAHIME[19]. X HRATIB S A BTN, "R H
FREA RN AFEARIEAFA .

AR MRI ) T2 & R E 5L T2 sth g RIAE O, XA 78 1 I8 I T2WI BRAGSRAS AR R0 28 TRl 45
B T2WI H e BT F1 45 5 0 it 26 R0 T2 sth iRt [e) 4 S BB R R [21] . 8 mT DARIEAS [F] e
{1 51 JI 2 2 ) e ot B ZE 2R () 7K B = AT L I (R T RBAS ., DA R 2 AN 2% B4 L [22] . H Al T2 AN
ADC {EAE R BNK F B 2P R A 22 i) A= b 5 0[23] - Gleason 432 & 40 32 B AL T4 44514
5P EAREYIE T EAOC[12], HIX ] DL KRS T T2 6. ADC fH 5 Gleason ¥F-43 2 [AIFH A 1) &
FhAlHE[16] [24].

T1 EHRAL KM F B, KRR, &, K. IS 2 RS0 & E[25], Bl LEN
—FpPE . B R AARR AN AR E AR A SR [26]. H AT R B T O M BRI AT, ORI
FAEONUH S E T T H, SRR TE I B A E MU A [27] [28]. BEAEA WF A SR T1 M8
BTS00 F e 5 AR 25 . IR AR R aT AR g, HEkisWiaiae S T2 ([EEHEER
[25], AEXF T %R0 AU AR 2 28 M O T [15]. R EAR AN R, sadaidiEsiifad T1 HE
HIRCA T

PD {E & HZ I G EREE, FERBUHL R K S E[29]. AU RILRT S I PD (B T R4
ARLETTRITAIIR A, (A SR ARG TR REZES, &R PD ALl oI IRE h A7 E— 2 IREE[25]. H
RIS T PD BN Fl 51 e 12 28 B2 W B 72 4 /b o FRATTAA 45 SR 2R B PD B % 46 il 7 91 e AOAR 8 1k v
B REME.

K FMRBLET, BT —FRRE K MRI BT e &R, ZHEARAE—REARHRE T1, T2
A1 PD 5 5 B DA KR RS L EE A G . e LU 7R BN B bR T1 81 T2 B R T nscH,
DG AN T e e b 2 AE KRN (], AR A 1) AR BEARAIE S R MR R AN T B, DU T
— B MEIR N, X B — D R T .

ARWFFERPRE: 1) AT SO, BN E AT T SRR TG ARIGTT , B RBUBUT K
HAhinyr BB NA, B Sk B W 2) AU FOREES S AR IR A, R T 5 S,
& H T A UE R B S W 570, (2R THARA S, Tk i - R ULEC iR 2.

gi b, B MRIE &S HOHE Wl 71 i (2 280 B — @ SN R, 6 AR BT J6 0 A 5 71 s 7 2%
BA — € Wl R S ANME -
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