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Abstract: Background The pathological stage after robot-assisted radical prostatectomy (RARP) affects the prognosis of
patients. However, factors affect the upstaging of low-intermediate risk prostate cancer (PCa) after RARP remain unclear.
Objective To analyze the independent risk factors of pathological stage upstaging after RARP in patients with low-intermediate
risk PCa, and construct and validate a prediction model.Methods A retrospective analysis was conducted on the clinical data about
215 patients with low-intermediate risk PCa who underwent RARP at The First Medical Center of PLA General Hospital from
January 2017 to December 2023. The pathological stage upstaging was defined as the clinical stage T1 - T2, while the postoperative
pathological stage was pT3 - T4. Logistic regression analysis was utilized to identify factors linked to pathological stage upstaging
and to develop a predictive model. The prediction model was evaluated by area under curve (AUC) of receiver operating
characteristic curve (ROC), calibration curve and decision curve analysis. A 1000-time Bootstrap resampling strategy was employed
for internal validation. The clinical data about the same type of patients in The Third Medical Center of PLA General Hospital from
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January 2022 to June 2024 were used for external validation. Results Among the 215 patients included in the study, 37 cases
(17.2%) presented with pathological stage upstaging after the operation. According to univariate logistic regression analysis,
significant differences were observed in the prostate volume, the PSA density (PSAD), the percentage of positive biopsies, the ISUP
grade on biopsy, and the clinical stage between the two groups (P<<0.05). Multivariate logistic regression analysis identified prostate
volume (OR=0.954,95% CI: 0.922-0.988, P=0.008), positive biopsy percentage >30% (OR=3.697, 95% CI: 1.345-10.163, P=0.011),
and biopsy ISUP grade 3 (OR=2.988, 95% CI: 1.110-8.043, P=0.030) as risk factors for pathological stage upstaging. The internal
validation AUC was 0.790 (95% CI: 0.707 - 0.867), and the external validation AUC was 0.737 (95%CI: 0.575 - 0.890). The
calibration curves for both internal and external validation demonstrated good consistency. DCA results suggested that the
nomogram model provided a higher net clinical benefit within the threshold range. Conclusion The novel nomogram, developed
using prostate volume, the percentage of positive biopsy cores, and the ISUP grade on biopsy, can accurately predict pathological
stage upstaging. This model demonstrates favorable predictive performance through both internal and external validation.

Keywords: prostate cancer; robot-assisted radical prostatectomy; pathological stage upstaging; prediction model; nomograph;
internal verification; external verification
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cT/(H], %)

Tl ~T2a 104(48.4) 9(24.3) 95(53.4)

10.349 0.001

T2b 111(51.6) 28(75.7) 83(46.6)
15 /(] %) 93(43.3) 15(40.5) 78(43.8) 0.134 0.714
FERIR /(] , %) 38(17.7) 6(16.2) 32(18.0) 0.065 0.798
ARFTAER 51/, %)

Ikfa 33(15.3) 2(5.4) 31(17.4) 3401 0,065

e 182(84.7) 35(94.6) 147(82.6)
*2 RESHAAEMNEEEF S EE Logistic B3 47 Viyid 0.0 20 20 40 20 90 70 . %0 20 10

Tab. 2 Univariate and multivariate Logistic analysis of ;
pathological stage upgrade HGISUP (')_'_é

ch PR 2 Logistic [7])4 Z [N % Logistic [A] 5
OR 95% CI  P{i OR 95% CI  PfH

TH A ISUP 434

1 A A

2 2.192 0.879~5.471 0.092 1.380 0.515~3.700 0.522

3 3.829 1.538~9.532 0.004 2.988 1.110~8.043 0.030
SRR E 4

<30% LA il

>30%  5.060 2.403 ~10.655 0.&)1 3.697 1.345~10.163 0.011
PV 0.950 0.922~0.978 0.001 0.954 0.922~0.988 0.008
PSAD 7.321 1.119 ~47.8940.038 0.666 0.055~8.127 0.750
cT

T1 ~T2a FHEL HEAELH

T2b 3.561 1.589 ~7.98780.002 1.033 0.337~3.162 0.955

£k (K1 2A) AUCTH M 0.790(95% CI: 0.707 ~ 0.867),
S G ) T A A R L Y S B S 3
S S 12.84% B, H5UEREE Ol 83.8%, ¢ N
63.5%, ZPEIEECH0.473, WEWIEE N 67.0%, FtE
TAE R 94.9%, Wiz WFs e, K2k (& 2B)
R AT AL I 28 SR EL m &, K
HERC R . DCA(E] 2C) f 7R 12245 75 7 JXUIG: (52 1 MR

i : =30%
SR —
<30%

gl RES A

130 120 110 100 90 80 70 60 50 40 30 20 10 O

0 10 20 30 40 50 60 70 80 90 100110 120130 140

BTN " ——— —T
0.01 0.05 0.1 0.2 05 0.7

B1 FRESRARETIZLE
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