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ABSTRACT

Objective To investigate the relationship between serum prostate specific antigen (PSA) and
postoperative bone metastases based on the texture analysis of two-parameter magnetic resonance
imaging (bpMRI) based on the primary lesions of prostate cancer. Methods 134 patients with prostate
cancer admitted to our hospital from January 2019 to January 2022 were selected. The patients
were admitted to hospital for bpMRI and serum PSA examination, and underwent laparoscopic
radical prostatectomy. The patients were followed up for 1 year. According to the postoperative bone
metastasis, the patients were divided into metastatic group (n=62) and non-metastatic group (n=66).
Logistic regression model was used to analyze the risk factors. The predictive value was evaluated using
receiver operating characteristic curve (ROC). Results There was no significant difference in apparent
diffusion coefficient (ADC) kurtosis, ADC skewness, T,WI kurtosis, TWI skewness between 2 groups
(P>0.05). ADC entropy and T,W!I entropy in metastatic group were higher than those in non-metastatic
group (P<0.05). There was no significant difference in age, clinical stage, hypertension, diabetes and
tumor diameter between 2 groups (P>0.05). The Gleason pathological score, alkaline phosphatase (ALP)
and serum PSA levels in the metastatic group were higher than those in the non-metastatic group,
while the hemoglobin (Hb) level in the metastatic group was lower than that in the non-metastatic
group (P<0.05). Multivariate Logistic regression analysis showed that high ADC entropy, T,WI entropy,
Gleason pathological score, ALP and serum PSA were all risk factors for postoperative bone metastasis
(P<0.05). ROC curve analysis showed that the AUCs of serum PSA, ADC entropy, T,WI entropy and
their combination in predicting the risk of bone metastasis after radical prostate cancer surgery were
0.858, 0.734, 0.576 and 0.925, respectively, and the combined predictive efficacy of the three indexes
was higher than that of single test (P<0.05). Conclusion High levels of ADC entropy, T,-WI entropy and
serum PSA are risk factors for postoperative bone metastasis in prostate cancer patients, and the
combination of these three factors has a high predictive value for postoperative bone metastasis.
Keywords: Prostate Cancer; Two-parameter Magnetic Resonance Imaging Texture Analysis; Serum PSA;
Bone Metastasis;

FTEEEMEEMBRCNIERRE, KENEERMER, BIENEEESE
iR, VEFTIRER LS ERERARYIREIBREN T EAT TR, BABNEREN
R, BERESEBHNELEERS, BRRERY, RESRBRAARSEERTN
i, EEEBIFTIREASY, Eit, PHANSEBNSEREAS TN KE
FISREEENTCAEEEE N, BASTIEHELNESRBNSINE, BLMmIkK
ERE—FERG, NABRMK, RENENEERF LR AIGKLEEBHEFE.,
LEEBRMEEPALHTIBEERBNENTE, ORASEAERE, 8B5S
SERS, BMIERRGMR)E—NERNEEIRAR, WK, RESSRARDHE
R, TS, SHTERRIEET, IRRRZAIZY, BHREETWIEFIRY SUnis &
(DWI)EI NS EMRI(bpMRI) 3T BT I BRI W AE S F 2 —F 5, BLUEHFoad s
HEERENSEDEHEMENNEHLOEERES, ESMERE, MRS
B FTFIRR S S4B (PSA). BB REEITS (GleasoniF5) 5 HiFIE & B &I
ERFHAX, BAENBEBNTMNEE, BCleasonFHEERE S TEHERIKE
B, BEORME, KKEABRY, BABIEKMRTIbpMRISIESHKRPSAKE
KR, BEXBETNSEEAESEBNEXARIREH L. AAHRSER
RbpMRISERB S K 75 PSABE & TR & it a1 5 BB B E RS BB & £ HNEE,

1 BHE5H*

1.1 —fB%E EE2019F 18 F20224 1 B #AR R IRUCA R FI 7S BB 2 5 13441,
MNTRE: BEEFISENIZITEY, 2EREN. SHERSREITR; B

Mt WITREREIRAR,; NRRRESEEAXAT; HRinE: aHEMERG

RERBIER; SH2MFTIRARIIBRISRE, TEHTEERE; FERpE

IRRERE; BIUNEGESEBRSE, BIFRERTE,; IEEENARRAEBERE, B

AR UFI RN ESE RS,

[(B—1FE] BERS, &, TAREM, TEHRRSMH:
(BRrEE] BES

144 -

ADC PSASHIFIRRREE D KHEX, E-mail: jjf123jia@163.com



1.2 A&

1.2.1 FRBFTAHZE EEEESM MTERERVIRIES
Ro LERINEITFAR, KASFLE, ERMontsouristHiA#
TFR, REEALER, YRENEHRESREBES, R
1.2.2 bpMBISUES#r AFILEAEA ¥FIH3.0 T IngeniaZiMRIF
B, 16BEFSRIEFEBHITIRE, T.WISH: EENEAR
3000 ms, [EIKAETEIBO ms, FEPE256X205, BE4mm, E(E
BE0.8mm, BAERE ALK, [EIFEL3; DWIBSE: [EFATEIS0
ms, BEF260mmX221mm, %EfE160X95, BE4mm, BHE
M RAR, REEEES, AEBRMEBXE, REUFLENE
XSS, FIERIEYRME R RGN EMERE,

1.2.3 RS R mEEiTRE IRRSHEaESEFN. KD
B, BRERL(GHERE. SMF). MEBER. Gleasonita,
REI24 hifE B E =R M3 mL2M, EOBULEHE, HEh—
MO UBESEBL B DA ENIMEPSA, Bb—MAPMBERALE
DX (BIHEST ) IR M RERES (ALP). MZIEH(Hb)o

CHINESE JOURNAL OF CT AND MRI, JUL. 2024, Vol.22, No.7 Total No.177

1.2.4 SEBSMTE RMEIFER KA FIEBright viewsE ¥
FREITEN MR GEGHTERE: (1)EEEEMESIE
. PIEMESLEEMIEXLSHOHNEERSENE SR
REI; Q)BAREMETERRFIL, MIFERERNEIFELIEAZ
BEBH, UEERI LA, REE1EBIMBRL
8%, WislE, Hbeflkis, AREBELERBESM, *
£ 4666,

1.3 S F W KASPSS 26,094 4UE, T8 ERFH A
BORIE(x £5). “%” #R, HEBURBA xKRK., KA
LogisticEIEE AR, UDitE TERHERML(ROC)IT
EFNAEE, P<0.05RFERBFIHEEN,

24 R

2.1 2ABEDpMRISERD M BILLIR 2B RIIFEAH(ADC)
. ADCRENRT.WIEE. TWHRELLR, ERLEAITFEX
(P>0.05), #HSLHADCH. T WIS T KB (P<0.05), MRL

®1 24bpMRIZIES B MR
A5 Bi%  ADCIEE ADCKE ADCIRE TWIEE T, WIS T.WHRE
isH 62 3.52%x1.05 7.01£1.23 0.85%0.27 3.80%£1.03 6.47£1.35 0.87%0.40
K¥EBHE 66 350+1.07 5.14%£1.00 0.79%£0.22 3.48+1.08 522+1.40 0.82%+0.31
t/UE 0.105 9.463 1.382 1.695 5.136 0.434
P& 0.916 <0.001 0.169 0.093 <0.001 0.665

22 24 B EBIRKBR RMFEEIRLR 2ABEFR. GRS
H. AHBEMNE. aHERRK. WEERILE, ZRLHAITER
X (P>0.05) ¥#%4HGleason®mIBIFS. ALPRINBEPSAKEST
KE%H, HbKFUERFRFEIEH(P<0.05), WFK2,

R2 2 BEIRKBRE R I EERER

=] ®BA(n=62) KEBH(N=66) x?U/tE PE
F4(F) 60.39+5.26  60.71%5.30 0.343  0.732
G FR53HA (n/%) 0.245  0.621
1 #8 33(53.23) 38(57.58)

1§ 29(46.77) 28(42.42)

AFHBME(N/%) 20(32.26) 16(24.24) 1.016 0313
BFHFERIE(N/%) 24(38.71) 18(27.27) 1.897  0.168
FEER(mm) 5.28%1.04 5.33%1.06 0.269  0.788
Gleason/HIEIF53(4)  7.62+1.43 6.79£1.57 3.121  0.002
ALP(U/L) 246.50%53.62 80.65+25.88  22.497 <0.001
Hb(g/L) 117.60£22.35 125.28+18.76 2.110  0.037

M&EPSA(ug/L) 105.10%34.66 45.65%12.42

2.3 MEPSASHIFIRERERERERRBNXR K17
BRERAAEREREBEBFARALE (=1, &=0), UEH
AMKREBAPEFEERNRRENELE, HPADCH. T.WI
K GleasonfmEIF5. ALP. Hb. MEPSANELTE, M
LogisticRlANHTRE, ERETR, SADCHE. T.WIKGleason
RIEWTSD. ALP. MEPSAHIRRMBERAGREBEBNER
F%&(P<0.05), M&K3,

13.073 <0.001

3 SAELogisticEADH

FSES B SE Wald x 2 P{E OR 95% Cl
ADCHE  1.394 0.255 29.884 <0.001 4.031 3.232~4.831
T2WIE  1.126 0.227 24605 <0.001 3.083 2.283~3.884
Hb 0.009 0.051 0.031 0.635  1.009 0.208~1.810
Gleason

REITS 0.243 0.062 15.361 0.004  1.275 0.472~2.077
ALP 0.324 0.103 9.895 0.007  1.383 0.587~2.179
M;EPSA 1.852 0.360 26.465 <0.001 6.373 5.572~7.173

2.4 MEPSASbpMRIEB 1S ¥ EX & TN 715 BRER A
REREBEBRK ROCHENNER, MBEPSA. ADCHE.
TWIENR=ZEBESMNE Y RERAAEAEBEZ X
AUC(95%CI)%3%90.858(0.785~0.913). 0.734(0.649~0.808).
0.576(0.485~0.663). 0.925(0.865~0.964), =ItTEE&TRNI
BES T BRI (P<0.05), TEI1F1Z&R4S,

2.5 FIFIBRMbpMRIBRELRF| B, 548, EHEFLHBER
eI FIBREE, RIEMIZEI5ERRE, Gleasoni®mIBIH S 5+4=9%,
FARLIZEIPSA: 252.90ng/mL, MZIEM: 118g/L, MMR:E
f§: 132U/L, EMEZBEMRIER: RIVIRECIE R, NIMESR
B, ERYOFETHEEK/KT.fES, DWIZSES, ADCERIE
=, SENE, B2

R4 MARRBREYHE
115 HETE XBE RBRE NOFEH AUC 95%Cl
MEPSA(ug/L) 58.41 85.48% 72.73% 0.582 0.858 0.785~0.913
ADCKE 5.24 74.19% 65.15% 0.393 0.734 0.649~0.808
T WIS 5.48 72.58% 56.06% 0.286 0.576 0.485~0.663
B& 85.48% 95.45% 0.809 0.925 0.865~0.964

BE1 fuyFPSA. ADCHE. TWIRK =2 Bk & TR AT 7 B AR ie A5 & 4 7% BYROC 1 £

. 145



PECTHMRIRE

BEI2A-F2D BT %) B bpMRIBE A 5 48] B0, 2A: TOWIJE Ag e i 2B: TWI{EA%#{%; 2C: DWI; 2D: ADC

33 i
HADWIFFIHEESHADCEAR P KD FIRRIBENE
feigtra 7R E B EITIRAREERMERLE. EKERFHN

8, BREHEEBTEZMTENER, THELLSEBEX
70%", REFIFIEERLESEBNNENREH, EEEXH
RIEE BT AFFIERARERTE, B, & KIBHRIFHIR
18, RREBEBNEALEY., IHEMFTIEESEBNSREES
R AR EAR G B EBNITEY R EERRES,

FKHFRLogisticERET, mADCH. T.WIEKGleasons®
TS, ALP. MBEPSAMIREMEERGREBEBNEKRE
#., bpMRIBEFEIRKE BNE AP THFRZ—, LUDWI.
TWIBHAE, FRESLMDWIES R ESSHADCHES
E SN2 S B E 202, HBEDWIFFIE TG
BEN2RRE, BEOFbpMRIBHIERE. K. REFSHL
HEEGRES, NTTEW. TEMERFITNFEREBRE
T, —ERELSMMEESEITE""", SEDFEMMRIE
& FPIREN S IMEE LR E AR EMEE R E, XEAHEEF AR
AOUW, EHELHRENRESRINARS, HhRERE
EERLZSHABRBNAERE, LERE, AHRETR, ®
BAADCKHE. T WIBHE T RE®RA, WBADCH. TWIEE
BB RITIREARMEB R, SURMEITIBEARNEE
Mo PSARHIFIBRAR RN —FIBELR, EHALARFRMN, E
HRETHADHPSARRERIEL, MEPEERLD, PSAKTE
ABNRTEFIRLERT, SHTIBRENEY RIS, TF15
BEREREKTENERSHTIBENEERES X" Bt
ADCIB. TWIBRMBEPSAKFERE, REBEBNKREA, It
ShGleasonHmIBITH BRE ANFIFIRED KRS %, HLEITMN
BEMIRENEEEN, BED S EESRERHT, REERIL
SR EN R AU MNFERTIE, FNNESER; MALP
IR MRS RAESERDE, BHIETIRENE SRS,

KIFRHPROCHLEE R, ADCHE. T.WIUENXFIFIREAR
EEEBTMMAUCHO0.743, 0.576, MEPSATANMAUCH
0.858, =EB&FEAMAUCH0.925, HEEADCIHE. TWIEA
BPSAB S BANREERBTNMETEE. HNREN
GBFERENERMMO TN BENRE. £EIMRES, HE
BEE—EHHEY, THEEBERERERE, ALS5%k
FEFBEAER, LURBIRKISTFNE, MEPSAR—FEERTH
BHITIRENTSY, BFERMEKTMETF20 ng/mLEt, F5
REBE®, MPeng CHEIMARNMBPSALL33.78 ng/mLAIGR
EFNEF BRGNS EN81.8%. FEE0.3%,
BEERIFHTNNE"", BIRKFRKRE, MEPSAKTEHLS
FIFREBENMIIEEX, BSBREEREHITEMSEEK
TR, BMPSAKTEXNEFNITENEER, EEHTIREAR
EPSAKTEASNEKENTIRBAREE, TERTRESHE
BRI A" Y, BPSANA S IR TIBBNSREER, 8
WY ANEIRIZOE, FBESNESHMRISEES#THEIADC
B, TWIBBSER, I25ERNEENFREBETY, Tl
FIFIBREAR GBI ET.

146 -

LZEFTR, BKTADCHE. TWIERIMBPSARFIMEEAR
EXEBRBNERREAR, =EWARATHLRdIREREER
%, ZERESNARRARRSTNMEE.

25 M

[1]1Sekhoacha M,Riet K,Motloung P,et al.Prostate cancer review:genet
ics,diagnosis, treatment options,and alternative approaches[J].
Molecules, 2022, 27 (17): 5730.

[2]Zhang X. Interactions between cancer cells and bone microenvironment
promote bone metastasis in prostate cancer[J].Cancer Commun
(Lond), 2019, 39 (1): 76.

[3]1Stempel CV,Dickinson L,Pendsé D.MRI in the management of prostate
cancer [J]. Semin Ultrasound CT MR, 2020, 41 (4): 366-372.

(415018, FAEF. ADC. PSABR&-Cleason i 4T o1 7| Bk o 44 6 40 (8 (7). 4 B A
F A, 2020,26(3):280-284.

[SIAE R, . Aol g e Ko 5367 R m 2l R (M. AR A& R
A, 2011: 126.

16] Ttk B B 46 45 FOB M X ORI PR 0T & 36 R & RAL w7 o B 4 8 R 07
LR 200810 [J]. A4k 4275, 2010, 032 (5): 396-398.

[7]Achard V,Putora PM,Omlin A,et al.Metastatic prostate cancer:treatment
options[J].Oncology, 2022,100(1): 48-59.

[8]1Gourdin T.Recent progress in treating advanced prostate cancer[J].Curr
Opin Oncol, 2020, 32 (3):210-215.

9] TR, MhokFt, T AH, 4 MRIZILKADC B 77 I x4t T 3L j5 07 i e 40 0 Bk g
T E [T]. W R AT 3 4275, 2020, 39 (2) - 5.

[10]Greenberg JW,Koller CR,Casado C,et al.A narrative review of
biparametric MRI (bpMRI) implementation on screening,detection,and
the overall accuracy for prostate cancer[J].Ther Adv
Urol, 2022, 14:17562872221096377.

[11]Brembilla G,Giganti F,Sidhu H,et al.Diagnostic accuracy of abbreviated
bi-parametric MRI (a—bpMRI) for prostate cancer detection and
screening:a multi-reader study[J].Diagnostics (Basel),2022,12(2):231.

[12]Belue MJ,YVilmaz EC,Daryanani A,et al.Current status of biparametric
MRI in prostate cancer diagnosis:literature analysis[J].Life
(Basel), 2022, 12(6): 804.

[13]Swanson GP, Trevathan S,Hammonds KAP,et al.Gleason score evolution
and the effect on prostate cancer outcomes[J].Am J Clin
Pathol, 2021,155 (5): 711-717.

[13]Chikazawa I,Kunii K,Ushimoto C,et al.Clinical study of the prostate
cancers with a serum prostate specific antigen level of more
than 100 ng/ml at the first diagnosis[J].Nihon Hinyokika Gakkai
Zasshi, 2019,110(3): 168-176.

[14]Sohlberg EM, Thomas IC,Yang J,et al.Laboratory-wide association study of
survival with prostate cancer[J]. Cancer,2021,127(7):1102-1113.

[15]Duffy MJ.Biomarkers for prostate cancer:prostate-specific antigen and
beyond [J]. Clin Chem Lab Med, 2020, 58 (3): 326-339.

[16]Peng C,Juan C,Mao W,et al.Retrospective analysis of risk factors for
bone metastasis in newly diagnosed prostate cancer patients[J].Eur Rev
Med Pharmacol Sci,2022,26(11): 3832-3839.

[17]Kobayashi T,Namitome R,Hirata YU,et al.Serum Prognostic factors of
androgen—deprivation therapy among japanese men with de novo metastatic
prostate cancer[J]. Anticancer Res, 2019, 39 (6): 3191-3195.

[18]Shimabukuro T,0hmi C,Baba C,et al.Overall survival evaluation of
prostate cancre patients treated with androgen deprivation thepapy by
estimating fluctuant patterns of metabolic factor serum levels[J].
Nihon Hinyokika Gakkai Zasshi, 2022,113(1):1-11.

(WeFsBER: 2023-06-14)
(RIT4REE: FIBRER)



