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Diagnostic value of magnetic resonance imaging combined with
serum SDF-1, {-PSA/t-PSA ratio, and HE4 in prostate cancer*
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Abstract: Objective To investigate the diagnostic value of magnetic resonance imaging (MRI) combined
with serum stromal cell-derived factor-1 (SDF-1), free prostate-specific antigen (PSA) to total PSA ratio (f-PSA/t-
PSA), and human epididymis protein 4 (HE4) in prostate cancer (PCa). Methods A total of 128 PCa patients
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admitted to the Hanzhong Central Hospital from October 2022 to October 2024 were enrolled as the PCa group,
while 50 patients with benign prostatic hyperplasia were selected as the control group. MRI quantitative parameters
and serum levels of SDF-1, f-PSA/t-PSA, and HE4 were compared between the two groups. Logistic regression
analysis was used to identify influencing factors of PCa and construct a nomogram. Receiver operating characteristic
(ROC) curves were generated to analyze the diagnostic efficacy of MRI combined with serum markers. Results
The volume transfer constant (K™"), rate constant (K), and extracellular extravascular volume fraction (V,) in the
PCa group were significantly higher than those in the control group, while the apparent diffusion coefficient (ADC)
was significantly lower (P < 0.05). The levels of SDF-1 and HE4 in the PCa group were higher than those in the
control group, while the f-PSA/t-PSA ratio was lower than that in the control group (P < 0.05). Multivariate logistic
regression analysis revealed that low ADC level [OAR = 0.478 (95% CI: 0.255, 0.895) ], high K™ [OAR =2.114
(95% CI: 1.076, 4.156) ], high K, [OAR = 2.465 (95% CI: 1.106, 5.497) ], high V, [OAR =2.541 (95% CI: 1.199,
5.388) ], high SDF-1 [OAR =6.002 (95% CI: 2.725, 13.223) ], low f-PSA/t-PSA ratio [OAR =0.434 (95% CI: 0.236,
0.798) ], and high HE4 [OAR =3.335 (95% CI: 1.300, 8.554) ] were all independent risk factors for PCa (P < 0.05).
ROC analysis demonstrated that the combined predictive model incorporating ADC, K™, K_, V,, SDF-1, {-PSA/t-
PSA, and HE4 achieved area under the curve of 0.984(95% CI:0.970,0.998), with a sensitivity of 95.3% (95% CI:
0.901, 0.983) and a specificity of 98.0% (95% CI: 0.894, 0.999). Conclusion MRI combined with serum SDF-1,
f-PSA/t-PSA ratio, and HE4 has good diagnostic value for prostate cancer.

Keywords: prostate cancer; magnetic resonance imaging; stromal cell-derived factor-1; free PSA to total
PSA ratio; human epididymis protein 4
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¢ i5f 8] (echo time, TE) 1.77 ms ; £ J5F # bk 1 78 4L %t
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1.4 Sit=EFiE
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AR FAL R . WFE 1,

x1 WAMRIEESHLE (xxs)
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PCa#fl 128 0.88 £0.23 0.26 +0.09 0.83£0.24 0.55+0.17
pogist:il 50 1.40 +0.43 0.18 = 0.08 0.56+0.17 0.39+0.11
it 8.212 5.279 8.349 7.874
PiE 0.000 0.000 0.000 0.000
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ADC -0.738 0.32 5.315 0.021 0.478 0.255 0.895
K™ 0.749 0.345 4.716 0.030 2.114 1.076 4.156
K, 0.902 0.409 4.865 0.027 2.465 1.106 5.497
\R 0.933 0.383 5918 0.015 2.541 1.199 5.388
SDF-1 1.792 0.403 19.78 0.000 6.002 2.725 13.223
{-PSA/t-PSA -0.835 0311 7.221 0.007 0.434 0.236 0.798
HE4 1.204 0.481 6.278 0.012 3.335 1.300 8.554
a4y 0 10 20 30 40 50 60 70 80 90 100

ADC 55 50 18 16 14 12 10 08 06 04 02

K™ 0,05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

Kep 0203 04 0506 07 08 09 1.0 1.1 1.2 13 1.4 15 1.6

WA 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

SDF-1 30 3s 40 45 50 55 60 65 70 715 80 85 90 95 100
f=PSAA=PSA " 4’50 045 040 035 030 025 020 015 0.10 005 0
ﬁﬁ} T T T T T T T T T T T T T T 1
BIT g 20 40 60 80 100 120 140 160 180 200 220 240 260 280
THMARE R 0.1 030507 0.9
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2.4 MRl Bt & Il i& SDF-1.f-PSA/t-PSA.HE4  # (area under the curve, AUC) 2N 0.984 (95% CI:
2 W PCamy & 0.970, 0.998) , f i& ¥ K 95.3% (95% CI: 0.901,

ROC it & 7 HF 45 S % B, ADC K™ K. V.. 0.983), F¢5# VLR 98.0% (95% CI:0.894,0.999) . U
SDF-1.f-PSA/t-PSA \HE4 B &2 Wi PCa U I 26 R il R4 K 2,

*4 MRIBEEA 5 SDF-1.f-PSA/t-PSA HE4 £ T PCa B3 BE 4> #F

ADC 1215x 107 mm*s ~ 0.869 0.819 0.918 96.9 922 99.1 70.0 554 82.1
Kt 0.195 min 0.751 0.695 0.807 76.6 68.3 83.6 64.0 49.2 77.1

B 0.675 min 0.820 0.774 0.866 76.6 68.3 83.6 80.0 66.3 90.0
VA 0.505 0.793 0.747 0.839 62.5 535 70.9 88.0 75.7 95.5
SDF-1 5.725 pg/mL 0.943 0.915 0.970 84.4 76.9 90.2 96.0 86.3 99.5
f-PSA/t-PSA 0.185 0.801 0.745 0.858 71.9 63.2 79.5 78.0 64.0 88.5
HE4 84.805 pmol/mL 0.822 0.779 0.864 63.3 54.3 71.6 92.0 80.8 97.8
Bs 0.984 0.970 0.998 95.3 90.1 98.3 98.0 89.4 99.9
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