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ABSTRACT Objective: To explore the value of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) combined
with serum tumor supplied group of factors (TSGF), type I collagen carboxyl pyridine terminal peptide (ICTP) and alkaline phosphatase
(ALP) in the identification of benign and malignant bone tumors and the efficacy evaluation of bone malignant tumors after treatment.
Methods: 163 patients with bone tumors who were admitted to our hospital from December 2020 to April 2022 were selected as research
subjects, and patients were divided into benign group (74 cases) and malignant group (89 cases) according to the benign and malignant
bone tumors. Malignant group was divided into good efficacy group and poor efficacy group according to the evaluation criteria of solid
tumor efficacy after treatment. The volume transfer constant (Ktrans), rate constant (Kep), extravascular extracellular space volume
fraction (Ve), area under initial curve within 1 minute (1AUC), TSGF, ICTP and ALP were compared between benign group and
malignant group, good efficacy group and poor efficacy group. The correlation between Ktrans, Kep, Ve, iAUC and serum TSGF, ICTP,
ALP was analyzed. The predictive value of each index for benign and malignant bone tumors were analyzed by receiver operating
characteristic (ROC) curve. Results: Ktrans, Kep, iAUC, TSGF, ICTP and ALP were compared between different groups, benign group
was lower than that of malignant group (P<0.05), good efficacy group was lower than that of poor efficacy group (P<0.05); Ktrans, Kep
and iAUC in DCE-MRI quantitative parameters were positively correlated with serum TSGF, ICTP and ALP (P<0.05). The area under
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the curve (AUC) of Ktrans, Kep, iAUC, TSGF, ICTP, ALP and combined prediction of benign and malignant bone tumors were 0.794,
0.804, 0.744, 0.747, 0.773, 0.828 and 0.986 respectively, and the AUC of the combined prediction of benign and malignant bone tumors
was greater than that of each index alone. Conclusion: DCE-MRI quantitative parameters Ktrans, Kep, iAUC combine with serum TSGF,

ICTP and ALP have high value in differentiating benign and malignant bone tumors, the higher the Ktrans, Kep, iAUC, TSGF, ICTP, and

ALP, the worse the clinical efficacy of patients with malignant bone tumors after treatment.
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Table 1 Comparison of Ktrans, Kep, Ve, iAUC, TSGF, ICTP and ALP between benign group and malignant group( xzs )

Groups n Ktrans(min™) Kep(min™) Ve iAUC TSGF(U/mL)  ICTP(ug/L) ALP(U/L)
Benign group 74 0.86+0.39 2.52+1.31 0.41+0.17 19.90+8.80 85.55+15.34 6.51+2.51 117.92+41.61
Malignant group 89 1.57+0.74 4.51+£1.93 0.44+0.21 28.35+8.82 102.35+22.23 10.80+5.09 191.56+66.02
t -7.437 -7.541 -0.989 -6.096 -5.501 -6.610 -8.317
P 0.000 0.000 0.324 0.000 0.000 0.000 0.000

22 FHRFHEESTHARA DCE-MRI EE S H . TSGF, T EIEFRE 22 i, BpbERE 8 ), Jra R14F4H Ktrans,
ICTP.ALP bb%% Kep .iAUC  TSGF ICTP }; ALP i T-y750A R 4H(P<0.05), %
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Table 2 Comparison of Ktrans, Kep, Ve, iAUC, TSGF, ICTP and ALP between good efficacy group and poor efficacy group( x+s )

Groups n Ktrans(min™) Kep(min™) Ve iAUC TSGF(U/mL)  ICTP(ug/L) ALP(U/L)
Good efficacy group 59 1.44+0.73 4.03+£1.77 0.42+0.19 26.26+9.18 95.28+22.97 9.43+4.27 173.78+64.79
Poor efficacy group 30 1.83+0.72 5.46+1.89 0.48+0.23 32.46+8.22 116.25+19.69 13.49+5.56 226.53+63.19
t -2.393 -3.522 -1.310 -3.127 -4.264 -3.820 -3.661
P 0.019 0.001 0.194 0.002 0.000 0.000 0.000
2.3 DCE-MRI €& #5 TSGF.ICTP ALP gyt %14 GF ICTP ALP & FMKKFR (P<<0.05);Ve 5 TSGF.ICTP,
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Table 3 Correlation between Ktrans, Kep, Ve, iAUC and TSGF, ICTP, ALP

Ktrans Kep Ve iAUC
Project
r P r P r P r P
TSGF 0.232 0.003 0.267 0.000 0.118 0.133 0.237 0.003
ICTP 0.325 0.000 0.299 0.000 0.016 0.836 0.279 0.000
ALP 0.171 0.029 0.282 0.000 0.142 0.081 0.240 0.002
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Table 4 Predictive value of each index in the differential diagnosis of benign and malignant bone tumors

Index Cutoff value AUC Youden index 95%CI1 Sensitivity(%) Specificity(%)
Ktrans >1.062 min™! 0.794 0.000 0.494 0.723~0.853 76.40 72.97
Kep >3.507 min™! 0.804 0.000 0.537 0.735~0.882 75.28 78.38
iAUC >25.158 0.744 0.000 0.395 0.670~0.809 65.17 74.32
TSGF >98.526 U/mL 0.747 0.000 0.458 0.673~0.812 60.67 85.14
ICTP >10.25 pg/L 0.773 0.000 0.465 0.701~0.835 50.56 95.95
ALP >139.209 U/L 0.828 0.000 0.543 0.761~0.883 78.65 75.68
Combine detection 0.986 0.000 0.881 0.954~0.998 92.13 95.95
10 —===p SRR THES L HTs Ktrans Kep GAUC X8 4 R LA —
Rt ol SERTIUA (1 FLIFPR  A2 - 5 BV TR e S Ao
= R 10039 3 LI ST S H 0304 740
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2 ¢ 1) Ktrans \Kep \iAUC i FIr 3R B 4, $#2 7~ Ktrans  Kep |
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Fig.1 ROC curve of Ktrans, Kep, iAUC, TSGF, ICTP and ALP in

predicting benign and malignant bone tumors
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