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[ Abstract]  Objective. To compare the diagnostic efficacy of Al-guided mpMRI-TRUS fusion assisted transperineal systematic
biopsy, targeted biopsy and combined biopsy in the diagnosis of PCa, and to evaluate the clinical application value of combined biopsy.
Methods ; From April 2022, the general personal information and clinical data of patients with suspicious prostate lesions ( PI-RADS =
3) detected by 3. 0T mpMRI were collected, then underwent Al-guided mpMRI-TRUS fusion-assisted transperineal prostate biopsy.
The data included age, PSA level, PV, PSAD, PI-RADS score, Gleason score of biopsy tissue, etc. The mpMRI image data were im-
ported into the real-time fusion imaging system before biopsy. After image fusion, the suspected PCa lesion was taken as the target, 2
to 3 cores of targeted biopsy were first performed, then 12 cores of systematic biopsy were continued. The results of targeted biopsy +
systematic biopsy were defined as the results of combined biopsy. The detection rate of PCa, CsPCa and pathological Gleason score
were compared among different biopsy methods, and the diagnostic efficacy in different PI-RADS score groups was further evaluated.
Results . A total of 118 PCa cases were detected in 220 patients enrolled in this study. The PCa detection rates of systematic biopsy and
targeted biopsy were 40.45% and 43.64% , the result reveals no statistical significance (P =0.562). The PCa detection rate of com-
bined biopsy was 53.64% , higher than single biopsy method and the differences were statistically significant (P <0.05). The detec-
tion rates of CsPCa in systematic biopsy and targeted biopsy were 28. 18% and 37.27% which reveals significant statistical difference
(P =0.042). The CsPCa detection rate of combined biopsy was 41.82% , higher than single biopsy method, the difference was statis-
tically significant compared with systematic biopsy (P =0.003), but was not compared with targeted biopsy (P =0.330). In PI-
RADS score 3 group, the PCa detection rate of systematic biopsy and targeted biopsy was 39.29% and 21.43% , which reveals no sta-
tistical significance (P =0.146). The PCa detection rate of combined biopsy was 50% , higher than single biopsy method, the differ-
ence was statistically significant compared with targeted biopsy (P =0.026), but was not compared with systematic biopsy (P =
0.420). In PI-RADS 4 ~5 group, the PCa detection rate of systematic biopsy and targeted biopsy was 40. 10% , and 46. 88% which
reveals no statistical significance (P =0.181). The PCa detection rate of combined biopsy was 54. 17% , higher than single biopsy
method, the difference was statistically significant compared with systematic biopsy (P =0.006) , but was not compared with targeted
biopsy (P =0.153). Among PCa patients detected by both systematic and targeted biopsy, 39 had concordant pathologic Gleason
scores, 13 had escalating pathologic Gleason scores for systematic biopsy, and 18 had escalating pathologic Gleason scores for targeted
biopsy.  Conclusion . Compared with systematic biopsy, Al-guided mpMRI-TRUS image fusion assisted transperineal targeted prostate
biopsy has a higher detection rate of CsPCa and is probably closer to the true pathological Gleason score. Compared with single biopsy,
combined biopsy has higher diagnostic efficiency for PCa, which can be used as one of the options of prostate biopsy in clinical prac-
tice.
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2.1 EHF—fIOH Uk 2023 452 ARG T
Feetr 3. 0T mpMRI A6 # Bl 41 Jik 1] BE g kL ( PL-
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EFR(LBIFAT A RK)
Figure 1. mpMRI and fusion images of PCa patient

A : mpMRI T2WI sequence ( hypointensity is shown by red circle) ; B: mpMRI DWI sequence ( hyperintensity is shown by red circle) ; C: mpMRI ADC

sequence ( hypointensity is shown by red circle) ; D: fusion biopsy( biopsy target is shown by red circle) .
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Table 1. General personal and clinical information of patients

Variable Value
Age (yr) 68.48 £9.16
{PSA (pg/L) 16.96 +13.15
fPSA (/L) 2.79 +4.46
PV (ml) 48.13 +31.88
PSAD( pg/L) 0.60 +1.61
DRE

Suspicious, n(% ) 62(28.18)

Not suspicious, n(% ) 158(71.82)
PI-RADS

3, n(%) 28(12.73)

4-5 n(%) 192(87.27)

2.2 RARFH Fe@ FRAKRSE T R AT PCa £
e ARPFFEAA 220 )8 F I PCa
118 {5, v R 48 28 A s 89 ], A il 5y
40.45% (89/220) , 8 [ 75 Rl ki 1y 96 1], 45 thy &y
43.64% (96/220) . WIFZERITT 410 PCa Hi 522
FRGE R (P =0.562) o BeA ZF ik Ry
53.64% (118/220) , {7 T Gt & W FIHE 1] 28 3], 22
SHEGEITFEE X (P <0.05), W2,

2.3 RAFR Jed Fh RIES F R s CsPCa 44 th
Fegrhd AP AN 220 ) 8 P IR
CsPCa 92 ffif . Horpr R Ge 25 fil o i 62 3], Ky i 2R 2h

28.18% (62/220) , B[] 25 fil k13 82 il , K 13 3 hy
37.27% (82/220) , HF ARG GH], 2R A G E
M (P=0.042), A ZEfilRG 32k 41.82% (92/
220) =T ARG R FNEE ) 2], H S R G0 L
BEFAGIFE (P =0.003) , {H 558 ] 28 41 [
BESIGIFE X (P =0.330) . W3K2,

2.4 ZAFH Fe& TR AKS T R AERRE PI-
RADS #4448 % 49 PCa #3h F ki AWM A
£ 220 i . #  PI-RADS $F43 3 43 28 f4i],4 ~5 43
192 {4, PI-RADS $¥-43 3 /p 2345 1y PCa 14 1], H:
thRGESERIRG 11 ], A 380 39.29% (11/28)
M 2R 6 B R 30 21.43% (6/28) o PN
PR 7120 PCa i 1 #8 22 F TL e it 2 i L (P =
0.146) ., HRAZFHIAL 2N 50% (14/28) , & T &
G oF ) AR [ 2R, H S R0 ) ) AR 2 SR ST
R X (P=0.020) (H5 RS 50 Lk 25 7 g1t
222 (P =0.420), PI-RADS ¥¥4) 4 43 ~5 434 3t
ot PCa 104 5l . Horh RGEEEfIR 77 1], 46 i %2
9 40.10% (77/192 ) , B0 ] ZE il 45 it 90 5], 4 i %
1 46.88% (90/192) , WFN R )5 e () PCa K5 H R
TG L (P =0.181) o B4 ZE il AG 42
h54.17% (104/192) , {5 T 5 G0 2 H R 1) 2
HY5RGFR LK ZESAFIT#E L (P =0.006),
H S ) 2] L 22 e R et L (P =0.153)
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22 KRB FHH K49 PCa CsPCa #4 k& 1k

Table 2. Comparison of detection rates of PCa and CsPCa by different biopsy methods

Detected ,n( % ) Not detected ,n( % ) X P
Any-PCa
SB 89(40.45) 131(59.55) 0.336* 0.562"
B 96(43.64) 124(56.36) 7.156% 0.0074
CB 118(53.64) 102(46.36) 4.406H 0.036
CsPCa
SB 62(28.18) 158(71.82) 4.129* 0.042*
B 82(37.27) 138(62.73) 8.9914 0.0034
CB 92(41.82) 128(58.18) 0.951H 0.3300
Any-PCa( PI-RADS 3)
SB 11(39.29) 17(60.71) 2. 112% 0. 146*
TB 6(21.43) 22(78.57) 0.650% 0.420°
CB 14(50.00) 14(50.00) 4.9780 0.0265
Any-PCa( PI-RADS 4 ~5)
SB 77(40.10) 115(59.90) 1.791* 0.181*
B 90(46.88) 102(53.12) 7.6194 0.006°
CB 104 (54.17) 88(45.83) 2.042H 0.1530

SB: A F A TB Yoy F R CBREF Al #: RAF R Se@ FRANL; A AR F A E5REF AL 0 e F 4 5 RS

F A8k

SB: Systematic biopsy ; TB: Targeted biopsy; CB:Combined biopsy; #:Systematic versus targeted biopsy; A :Systematic versus combined

biopsy ; []: Targeted versus combined biopsy.
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Figure 2. Superimposed bar graph of pathological Gleason score
for different biopsy methods
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