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Predictive factors of extraprostatic extension after robot-assisted
radical prostatectomy(with surgical video)

ZENG Yiming', LI Yuanwei', LI Zonglin', PENG Guizhong', HE Xianya', YANG Yongjun', LU Qiang',
LI Dan®, LIU Yu’

(1. Department of Urology; 2. Department of Radiology; 3. Department of Pathology, Hunan Provincial People’s Hospital,
Changsha 410000, China)

Abstract Objective: To retrospectively explore the risk factors of extraprostatic extension (EPE) after robot-assisted
radical prostatectomy (RARP) to guide treatment decision making. Methods: Clinical data of patients who underwent RARP in
Hunan Provincial People’s Hospital from March 2019 to December 2022 were collected, including patient age, prostate-specific
antigen (PSA), prostate volume (PV), prostate imaging-reporting and data system (PI-RADS), tumor percentage of the highest
biopsy score, Gleason score of prostate biopsy, and pathological results after radical prostatectomy. Univariate and multivariate

Logistic regression analyses were conducted to identify risk factors for extraprostatic extension after RARP. Receiver operating
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characteristic (ROC) curve analysis was used to compare the predictive values of each risk factor. Results: A total of 55 patients
were included in the study, 33 cases of EPE occurred after RARP. Univariate analysis results showed a significant relation
between age, PI-RADS score, biopsy Gleason score, perineural invasion in biopsy, the tumor percentage of the highest biopsy
score, and the presence of EPR after RARP(P<0.05). Multivariate analysis indicated that PSA, PI-RADS, biopsy Gleason score,
and the tumor percentage of the highest biopsy score were independent risk factors for EPR after RARP. The AUC values of the
above four risk factors were 0.57, 0.67, 0.83, and 0.84, respectively. The highest predictive value (AUC=0.861) for EPE was
achieved when the three factors (PI-RADS, biopsy Gleason score, and tumor percentage of the highest biopsy score) combined,
with a sensitivity of 0.61 and specificity of 0.96. Conclusion: The PI-RADS, PSA level, tumor percentage of the highest hiopsy

score, and biopsy Gleason score are independent risk factors for ECE, and comprehensive analysis of PI-RADS, biopsy Gleason

score and the tumor percentage of the highest biopsy score can improve the predictive accuracy of ECE.
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Table 1 Univariate analysis of EPE after RARP
2835 FiR (%) PSA (ng/mL) BIZIBRIARR (cm®) FRHZRIL FRERSRITEAL(%)
EPE4H (n=33) 68.10+7.50 27.03 (9.95, 67.69) 40.10 (26.40, 49.10) 9 (27.30% ) 95 (80, 100)
OC#4(n=22) 7250+7.30 15.77 (12.40, 29.98) 35.50 ( 18.60, 61.90 ) 1(4.50% ) 55 (8.75, 80)
t/z/ X & 6.49 -2.4 -0.15 5.43 -11.59
P& 0.03 0.16 0.88 0.36 <0.01

& 2 Gleason iE4#1 PI-RADS 34y 3ttt [n (% ) ]
Table 2 Comparison of Gleason scores and PI-RADS scores between the two groups of patients [n ( % ) ]

Z %l Gleason ¥E4 (4 )

PI-RADS 5> ( 43)

2Bl
<6 7 =8 <3 4 5
EPE £ ( n=33) 1(3.03) 8 (24.24) 24 (72.73) 10 (30.30) 10 (30.30) 13 (39.39)
OC 4 (n=22) 9 (40.91) 8 (36.36) 5 (22.73) 13 (59.09 ) 5(22.73) 4 (18.19)
P{&E <0.01 <0.01 <0.01 0.03
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% 3 RARP RJ5 EPE ZEZL
Table 3 Multivariate analysis of EPE after RARP

95% CI
EgE| Bf& Wald {& P{E OR1&
PR EBR
T -0.10 24.14 <0.01 0.90 0.86 0.94
PSA 0.02 9.66 <0.01 1.02 1.01 1.04
BUZBRIRFR AR 0.00 1.23 0.26 1.00 0.99 1.02
PI-RADS 0.37 7.76 <0.01 1.46 1.11 1.90
Z# Gleason ¥4 0.56 12.47 <0.01 1.76 1.28 2.41
FRERSRRE DL 0.02 15.98 <0.01 1.02 1.01 1.03
FRIHERIC 0.27 0.33 0.56 1.31 0.51 3.37
*4 FREKEZE ROC HL&TER
Table 4 Area under the ROC curve of different risk factors
=] AUC 1B SEN Cut—off 95% CI P&
PSA 0.57 0.64 >16.50 0.42~0.69 0.39
PI-RADS 0.67 0.70 >3 0.52~0.78 0.02
FRIESRREAL 0.84 0.88 >65 0.71~0.92 <0.01
Z%l Gleason WE4Y 0.83 0.72 >7 0.70~0.91 <0.01
*5 B&REKEZE ROC ML TER
Table 5 Area under the ROC curve for the combined risk factors
InH AUC SEN SPE P&
PI-RADS+ Z ¥ Gleason 4} 0.84 0.87 0.63 <0.01
PI-RADS+ ZFRlfm R R B LL 0.82 0.94 0.64 <0.01
PI-RADS+ Z#l Gleason iF 4 + FRIZE R R B 7LE 0.86 0.61 0.96 <0.01
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