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[Abstract] Objective To investigate the age-gradient changes in prostate volume and their associations with metabolic and
renal function indicators in patients with benign prostatic hyperplasia (BPH), providing evidence for clinical risk assessment and
elucidating its pathogenic mechanisms. Methods A total of 23 742 patients diagnosed with BPH at the Department of Urology, the
First Medical Center of the Chinese PLA General Hospital between January 2012 and August 2022 were retrospectively included.
Among them, 292 patients had complete abdominal magnetic resonance imaging (MRI) with three-dimensional prostate
measurements. Based on the relationship between age and BPH prevalence, patients were categorized into three age groups: younger
group (<S0 years, n=6871), middle-aged group (51-70 years, n=13 260), and older group (>71 years, n=3611). Prostate volume
measured by transabdominal color Doppler ultrasound was used to analyze the overall age-related trend and potential inflection point (s).
Subgroup analysis was performed using MRI-measured prostate volume. Correlation and linear regression analyses were conducted to
assess the relationships between prostate volume and clinical indicators including body-mass index (BMI), serum creatinine, blood
urea nitrogen (BUN), total prostate-specific antigen (tPSA), free PSA (fPSA), and neutrophil-to-lymphocyte ratio (NLR). Results
Overall analysis revealed significant differences in prostate volume among the three age groups (P<0.001), with a progressive
increasing trend. A segmented regression model identified no clear inflection point within the age range of 35-99 years, indicating a
continuous, monotonic increase in prostate volume with age at an approximate rate of 0.487 cm3/year. This trend was consistent in
the regression model based on precise MRI data. In the overall sample, creatinine (8=-0.001, P=0.001), BMI (3=0.001, P<0.001),
tPSA (8=0.040, P=0.048), fPSA (8=0.521, P<0.001), and NLR (8=1.526, P<0.001) were significantly associated with prostate
volume. Age-stratified analyses revealed that prostate volume was significantly associated with BMI (8=0.244, P<0.001; 3=0.260,
P<0.001; 8=0.341, P=0.025), tPSA (8=0.437, P<0.001; 3=0.454, P<0.001; 3=—0.148, P<0.001), fPSA (3=8.617, P<0.001; 3=—1.176,
P<0.001; B=1.314, P<0.001), and NLR (8=—0.335, P=0.012; 8=0.638, P<0.001; 8=1.211, P<0.001). Conclusions Prostate volume
in BPH patients increases continuously with age within the 35-99 year range, showing a steady upward trend without a distinct
inflection point. Changes in prostate volume are primarily associated with BMI, tPSA, fPSA, and NLR, and serum creatinine may also

hold indicative value.
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Fig.1 Trend of prostate volume with age (A) and inflection

point plot with age (B) (ultrasound-measured prostate volume)
in patients with benign prostatic hyperplasia
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Tab.1 Correlation analysis between prostate volume and clinical indicators in patients with benign prostatic hyperplasia
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Tab.2 Linear regression analysis of prostate volume and related

indicators in patients with benign prostatic hyperplasia
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