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Relationship between the length and three-dimensional morphology of intravesical prostatic protrusion and
hematuria,and the construction of its Nomogram model

WANG Ya-fei, JI Jian, CHEN Lyu-yang, YANG Tian-can, LEI Ling-min, GAO Xiao-wen,ZHU Yuan-quan, FAN Shi-cheng,
CUI Qing-peng, WU Zhi-da, PU Wei  (Department of Urology, the Third People’s Hospital of Yunnan Province/the Second Affiliated
Hospital of Dali University , Kunming Yunnan 650011, China)

Abstract: Objective To investigate the impact of the length and three-dimensional morphology of intravesical prostatic protrusion
(IPP) on hematuria in patients with benign prostatic hyperplasia (BPH) ,and to construct a relevant Nomogram model. Methods The clinical
data of 198 BPH patients admitted to department of urology of our hospital from January 2023 to August 2024 were retrospectively analyzed.
The IPP length was measured by transabdominal ultrasound, and the patients were divided into [IPP<10 mm group, 10 mm<IPP<20 mm group
and IPP>=20 mm group according to the IPP length. In addition, according to the different three-dimensional morphology of IPP on the median
sagittal plane of transabdominal ultrasound, the patients were divided into globular protrusion group, thumb-shaped protrusion group and
M-shaped protrusion group. According to whether hematuria occurred or not, the variables such as prostate volume (PV) , bladder wall
thickness (BWT) , post-void residual (PVR) , international prostate symptom score (IPSS) , quality of life (QOL) score, acute urinary retention
and abnormal bladder wall echogenicity were analyzed by univariate analysis and multivariate Logistic regression analysis, and the accuracy
and clinical practicability of Nomogram model were evaluated by the receiver operating characteristic (ROC) curve, calibration curve and
decision curve analysis (DCA). Results The incidence of hematuria and severe hematuria of patients in 10 mm<IPP<20 mm group was
significantly higher than that in IPP<10 mm group (P<0. 05). The incidence of severe hematuria-induced bladder tamponade of patients in TPP
>20 mm group was significantly higher than that in IPP<10 mm group (P<0. 05). The incidences of hematuria, severe hematuria and severe
hematuria-induced bladdertamponadeinthumb-shaped protrusiongroup weresignificantly higherthan thoseinglobularprotrusion group (P<0. 05).
The incidences of hematuria and severe hematuria in M-shaped protrusion group were significantly higher than those in globular protrusion

group (P<0.05). Multivariate Logistic regression analysis revealed that the thumb-shaped protrusion, M-shaped protrusion, increased QOL
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score, and abnormal bladder wall echogenicity were the independent risk factors for hematuria in BPH patients (P<0.05) , whereas

IPP>20 mm served as a protective factor (P<0. 05). The validation results of Nomogram model showed that the concordance index (C-index)
was 0. 796, the calibration curve approaching the ideal curve,and the area under the ROC curve (AUC) curve was 0. 796 (95%CI : 0. 735 to
0.857). DCA results showed that the Nomogram model had a higher net benefit value in predicting the risk of hematuria in BPH patients

within the range of 4% to 93%, indicating that the model has good clinical predictive ability. Conclusion The thumb-shaped protrusion,

M-shaped protrusion, IPP=20 mm, increased QOL score, and abnormal bladder wall echogenicity were associated with the occurrence of

hematuria in patients with BPH, the Nomogram model constructed based on the above factors has good prediction efficiency for hematuria in

BPH patients, which has the potential to identify high-risk patients at an early stage and has certain clinical application value.
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