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[ Abstract] Objective : To explore the clinical characteristics of bone metastasis and its correlation with clinicopathological factors in
patients with prostate cancer with prostate specific antigen (PSA) <20 ng/mL. Methods : This study retrospectively analyzed the clinical
and pathological data of patients who were newly diagnosed with prostate cancer with PSA <20 ng/mL in Nanfang Hospital , Zhujiang
Hospital,, and General Hospital of Southern Theater Command from January 2011 to December 2017. The patients were divided into
two groups according to with or without bone metastasis. Differences in age, PSA, complexed PSA (¢PSA) , free PSA (fPSA) , Gleason
score (GS) ,and T and N stages were analyzed between the two groups, and the correlation of these factors with bone metastasis was
analyzed. A further subgroup analysis was performed based on PSA levels (<10 ng/mL and 10.01-20 ng/mL),GS(GS <6 and GS = 7),
T stages(T,, and T,_,) ,and N stages(N, and N,) to explore the characteristics of bone metastasis between subgroups. Finally, univariate

and multivariate logistic regression analyses were used to identify risk factors for bone metastasis. Results: Of all 237 patients involved

in this study, 42(17.7%) patients showed bone metastases, and the
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in patients with stage T,_, and N, disease [odds ratio(OR)=2.372,95%C1=1.148-4.901, P=0.020; OR=6.458 ,95%C1=2.435-17.131,

P<0.001 ]. logistic regression analyses showed that PSA level , GS, and T and N stages were closely related to bone metastasis in

patients with prostate cancer with PSA <20 ng/mL, and PSA level, GS, and N stage were independent risk factors for bone metastasis

(P<0.05). There was no significant association between age and bone metastasis (P>0.05). Conclusion : More tumor aggressiveness is

found in patients with GS =7 and stage T, , and N, disease among patients with prostate cancer with PSA <20 ng/mL. PSA level, GS,

and N stage are independent risk factors for bone metastasis in patients with prostate cancer with PSA <20 ng/ml..
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T/ —2.373  0.018
T, 27(64.29)  158(81.03)
T, 15(35.71)  37(18.97)
N 433t -4.146  0.000
N, 32(76.19)  186(95.38)
N, 10(23.81) 9(4.62)




BERERKFZR 2023 £55 48 E5 8 #8 (Journal of Chongging Medical University 2023.Vol.48 No.8 )

— 933 —

2.2 logistic ®1)3 5 #7

25 P B 0 R 20 BRI 3R logistic 111U 43 H7 45 51
7R, PSA (cPSA fPSA . GS . T 53181 J¢ N 43-1] 5 PSA<20 ng/mL
A A3 R 2 B RS B A 2 (P<0.05) | AR 4 5 5 F R 1Y)
RAETCH AR M (P>0.05) , LR 3,

% 2 PSA<20 ng/mLEIFIBREEHB X MEZWMER

2 W F
AR 1% <69=1,70~79=2,>80=3
PSA/(ng-ml™") <10=1,>10=2
GS/4r <6=1,>7=2

T 433 T,,=1,T, =2
N33 N,=1,N,=2

FH T PSA 5 ¢PSA J2 fPSA FELETHRSC R, /b X 30
FET RS0, SR cPSA K IPSA 20 A £ 1A 2 logistic [0 )45
HIFEAT M . 221 5K logistic 101723 BT 45 S22 B PSA .GS &
N4 A] 4 S PSA<20 ng/mL B8 IR 98 B 5% 7 16 2 <7 fE 6 TR
#(P<0.05), WL 3. WiAFRE X T 53 515 B 0 & TC
AN (P>0.05), WL$ 4,

3 3t it

ARG B R 22 HR 0 B e B 43 B PSA<
20 ng/mL F 51 B 96 S5 A B RS I DR R a5 B A ¢
fa R % . AWFSE K& Bl PSA (<4 ng/mL.<10 ng/mL .
<20 ng/mL) [ 51 B9 1 e B 53 0 R 7.5% . 12.1%
K 17.7% o A WFFE K B4 0 Y 1 X 51 g i A
R FRAL T R HL X, (AR PSA Fi 5 i & e &

A RAG RIS M X e MR IE B PSA<10 ng/mL
5 B9 e B 2 290 8.3%, {H Tto K AEF Y
& B H A PSA<10 ng/mL | 5 96 B 6 B8 & AR R 44
H36.1%. [ I H PSA<10 ng/mL 1 5 B g B %%
R 2 H 14.3% , PSA<20 ng/mL i 51| B 98 ‘B 176 7
254 12.6%" . Ell J¢ PSA<20 ng/mL ij 51 it 965 - %%
B R e 2y 27.79%" . Bl PSA<20 ng/mL Rij %1
JRIRE B B RS S R AN 29.4% , 11 e BN HB X PSA<
10 ng/mL i 51 B i B % 7% kA2 2 29 8 23.8% , PSA<
20 ng/mL [ 51 MR 9 B B R A R E R E i
35.6%", 17 B A RESY & B FR E PSA (<4 ng/mL
<10 ng/mL ., <20 ng/mL) Fif 51 B 9 & % B 35 5k
18.2% . 13.8% ¢ 14.7% . AW 5% H PSA<4 ng/mL #
RS RN T B IR AR IO T 25 51, L mT /B D PR 242
H R AR 5T IR AL A 181 22 55 h B 4 G 4
TSEE R, ELME o g

3 E PSA<20 ng/mL i} 51 Ji 9 7% 55 K = TBR
2 E R H T REJE A by : O HB X PSA<20 ng/mL R
G g A 22 P R, BIF9E & 3K PSA10~20 ng/mL
51 I8 HR 3 85 PSA 3.5~10 ng/mL 5 fhgi 2 28 1
o H 2 ki AT S . ASHIESE TR PSA
GSTHm B BERE L7, RIfEY CS<6 T, PSA
10.01~20 ng/mL 2H 5 % # % A= %2 % PSA<10 ng/mL
A% FTF. b, PSA 10.01~20 ng/mL4H T, , il
N, I 8 % %5 PSA<10 ng/mL 2H i 4800, @5 GS Hif
B g A M 2 AR ME T o GS 8~ 10 Tij 371 i g 400 ifg 2=

% 3 PSA<20 ng/mL B %I iR B % 8 F & logistic [B] )3 53 #7

AR hE B Wald P OR OR 95%C1
TR BR

A

70~ -0.532 1.944 0.163 0.588 0.278 1.241

80~ -0.298 0.405 0.524 0.742 0.297 1.857
PSA 0.870 6.187 0.013 2.386 1.202 4735
cPSA 0.098 8.073 0.004 1.103 1.031 1.180
fPSA 0.215 5.064 0.024 1.240 1.028 1.496
GS 1.050 7.264 0.007 2.858 1.332 6.134
T 0.864 5.445 0.020 2.372 1.148 4.901
N7 1.865 14.046 0.000 6.458 2.435 17.131

F4 PSA<20 ng/mL 815 39 B 4% £ B & logistic [ Y3 43 47
7R B Wald y* P OR ORS3%Cl
TR B

IS

70~ -0.520 1.594 0.207 0.595 0.265 1.333

80~ -0.241 0.226 0.635 0.786 0.291 2.124
PSA 0.883 5.492 0.019 2418 1.155 5.059
GS 0.852 4.114 0.043 2343 1.029 5.337
T4 -0.058 0.015 0.902 0.943 0.375 2.375
N4 1.701 8.065 0.005 5.479 1.694 17.720




— 934 —

BERERKFZR 2023 £55 48 £5 8 #8 (Journal of Chongging Medical University 2023.Vol.48 No.8 )

A AT A8 PSA 2 BRI, xR MR =
ZREE AR, AR B SE P 2 23.8% B9 HRS B H
GS > 8, HFHi#H GS TR B AR E M. @A
R A i i 2 1 AR Je HL AR R R B =, K2
BB W2 N Z A IR, s iR 5,
FS I 2R 28 2 W T A ) e e R R A

B [15-16]
=1

5] o

GS X FIPAL AT B e A B B e B8 e T
AT ZAE R, AT i 40 B B e B8 0 ST A
RIZ, PSA<20 ng/mL [ij 51) B4 £ 28 B 5 R XU
Bl GS T W] 3 m - fIk PSA H. GS=>8 B HIT 5 i
B BUR 229 AR W58 PSA<20 ng/mL i,
GS>7 HiF\ Mdes B 5 B A B 5K, 5 kg Rk
AAHME . BRI, 24 GS<6 H PSA<10 ng/mL I 5 #%
R F AR, 55 Tanaka N FE 25 LA . %
B PSA<20 ng/mL I, GS=7 Y Fij 51) Ji Jes HL AT 5 5 4=
Z8ME . BLAE  logistic 819 73 Hr 25 4R 7R GS T E Ky
PSA<20 ng/mL Fij 51| It i 8 35 B 6 B 19 b ST A8 B

TNM 43 H1%F T I V6 97 5 s 3 B8 X T s LA
O Y BESE R BIK PSA T, & N, 31 Fi 2 1 g
B BRI (R 28 AR5 T 24 35.7% 1B
HBEBENT,,, 23.8% M EHBERENN, XKHR
HE R R T, HIN, i E . 24 GS<6 H.
PSA<10 ng/mL I, 228 T, , 1N WAl 91 B H 3,
RS R IR

RIFFRAELENA L - OB 5T, 58RI
1 R AR — R (A2 3 M i £ 5 @045 e ki
THIGIBRAARFR A 16 K 55 R A R 2 el = —
M, SR E 206 R R RN A G b7
@ IHE A B 5 B B AT TR . B8
i Je PET/CT /212 Wi % B8 fe A 80 F B (BT A7
TE— 2 WIS W R 22, 3k X o8 45 SR e v —
R

25 bR, 38 PSA<20 ng/mL Hi 51 B9 B 7
KA R AT A . {H PSA<10 ng/mL H GS<6 AR5
U8 FR A TR (R R M A X R 5 B R R A R AR
fiKo T GS=T7 Ty AN N, 0 B 3 s HL A it 1) 42
81 PSA GS K N 43T 128 PSA<20 ng/mL i3
Wi B e A ST S R TR 2R

2 £ X M

[1] Zheng RS, Zhang SW, Zeng HM, et al. Cancer incidence and mor-
tality in China,2016[J]. J Natl Cancer Cent,2022,2(1 ):1-9.

[2] Shen P,Zhao J,Sun G,et al. The roles of prostate—specific antigen
(PSA) density, prostate volume, and their zone—adjusted derivatives in
predicting prostate cancer in patients with PSA less than 20.0 ng/mL[J].
Andrology,2017,5(3) : 548-555.

[3] Chang TH, Lin WR, Tsai WK, et al. Zonal adjusted PSA density

improves prostate cancer detection rates compared with PSA in Taiwan-

ese males with PSA <20 ng/mL[J]. BMC Urol ,2020,20(1):151.
[4] Lee SH, Chung MS, Park KK, et al. Is it suitable to eliminate bone
scan for prostate cancer patients with PSA<20 ng/mL?[J]. World J Urol,
2012,30(2) :265-269.
[5] Singh OP, Yogi V, Redhu P, et al. Role of serum prostate—specific
antigen as predictor for bone metastases in newly diagnosed prostate
cancer|J]. ] Cancer Res Ther,2019,15(Suppl) : S39-S41.
[6] Zaman MU, Fatima N, Sajjad Z. Metastasis on bone scan with low
prostate specific antigen ( <20 ng/mL) and Gleason’ s score ( <8) in
newly diagnosed Pakistani males with prostate cancer: should we follow
Western guidelines?[J]. Asian Pac J Cancer Prev, 2011, 12(6) : 1529-
1532.
[7] Kosuda S, Yoshimura I, Aizawa T, et al. Can initial prostate spe-
cific antigen determinations eliminate the need for bone scans in pa-
tients with newly diagnosed prostate carcinoma? A multicenter retro-
spective study in Japan[J]. Cancer,2002,94(4):964-972.
[8] Bruwer G,Heyns CF, Allen FJ. Influence of local tumour stage and
grade on reliability of serum prostate—specific antigen in predicting skel-
etal metastases in patients with adenocarcinoma of the prostate[J]. Eur
Urol,1999,35(3) :223-227.
[9] Tto K, Kubota Y, Suzuki K, et al. Correlation of prostate—specific
antigen before prostate cancer detection and clinicopathologic features :
evaluation of mass screening populations[J]. Urology, 2000, 55 (5) :
705-709.
[10] Sanjaya IG,Mochtar CA, Umbas R. Correlation between low Glea-
son score and prostate specific antigen levels with incidence of bone me-
tastases in prostate cancer patients: when to omit bone scans?[J]. Asian
Pac J Cancer Prev,2013,14(9) :4973-4976.
[11] GEECR,SRHE, 2% ik, 45 . AT IRRR S e TR 20 pg/L AR
TSRS FE 3 e B A AR G DR 3 20 A D). AR IR AN A 3, 2015
(6):439-441.
Hou HM, Zhang YQ, Li X, et al. Various factors of positive rate of bone
scan in prostate cancer patients with prostate specific antigen less than
20 pg/LLJ]. Chinese Journal of Urology,2015(6) :439-441.
[12] Iwamoto H, Izumi K, Kadono Y, et al. Prognosis of patients with
prostate cancer and middle range prostate—specific antigen levels of 20~
100 ng/mL[J]. Int Braz J Urol,2019,45(1) :61-67.
[13] Falchook AD, Martin NE, Basak R, et al. Stage at presentation
and survival outcomes of patients with Gleason 8-10 prostate cancer
and low prostate—specific antigen[J]. Urol Oncol,2016,34(3):e19-119.
[14] Mahal BA, Yang DD, Wang NQ, et al. Clinical and genomic char-
acterization of low—prostate—specific antigen , high—grade prostate cancer
[J]. Eur Urol,2018,74(2) : 146-154.
[15] Nafie S, Mellon JK, Dormer JP, et al. The role of transperineal
template prostate biopsies in prostate cancer diagnosis in biopsy naive
men with PSA less than 20 ng/mL[J]. Prostate Cancer Prostatic Dis,
2014,17(2) :170-173.
[16] Chen YH, Lin Y, Nie P, et al. Associations of prostate—specific
antigen, prostate carcinoma tissue gleason score, and androgen receptor
expression with bone metastasis in patients with prostate carcinomalJ].
Med Sci Monit,2017,23:1768-1774.
[17] Liu DY, Kuai Y,Zhu RH, et al. Prognosis of prostate cancer and
bone metastasis pattern of patients: a SEER-based study and a local
hospital based study from China[J]. Sci Rep,2020,10(1):9104.
[18] Lai MHY, Luk WH, Chan JCS. Predicting bone scan findings us-
ing sPSA in patients newly diagnosed of prostate cancer: feasibility in
Asian population[J]. Urol Oncol ,2011,29(3) :275-279.
[19] Tanaka N, Fujimoto K, Shinkai T, et al. Bone scan can be spared
in asymptomatic prostate cancer patients with PSA of <20 ng/mL and
Gleason score of <6 at the initial stage of diagnosis[J]. Jpn J Clin Oncol,
2011,41(10):1209-1213.

(EHE AR L, T %)



