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Clinical diagnostic value of whole-body bone imaging combined with serum N-Osrteoc and
VEGFR2 detection for bone metastasis in elderly patients with lung cancer
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Abstract Objective To analyze the clinical diagnostic value of whole-body bone imaging combined with serum N-terminal osteo-
calcin (N-Osrteoc) and vascular endothelial growth factor receptor 2 (VEGFR2) for evaluating bone melastasis in elderly patients with
lung cancer. Methods General data of 100 elderly patients with lung cancer diagnozed for the first time at Tianjin Hospital between
December 2021 and December 2023 were retrospectively collected. Based on the pathological results,the patients were separated into a
lung cancer bone metastasis group of 42 cases and a lung cancer non-bone metastasis group of 58 cases. Serum N-Osrteoc and VEGFR2
levels were detected by using an enzyme-linked immunosorbent assay (ELISA) . All patients underwent whole-body bone imaging using
SPECT diagnostic equipment. Receiver operator characteristic (ROC) curve analysis was performed to determine the diagnostic value of
serum N-Osrteoc, VEGFR2,and whole-body bone imaging for lung cancer bone metastasis. Furthermore, Kappa test was performed to
analyze the consistency between different examination methods for diagnozing lung cancer bone metastasis and pathological diagnosis
results. Results The serum N-Osrteoc and VEGFR2 levels in the bone metastasis group were significantly higher than those in the non-
bone metastasis group (P < 0.05) . The area under the curve (AUC) for serum N-Osrteoc and VEGFR2 levels, whole-body bone imaging,
and their combination for diagnozing lung cancer bone metastasis were 0.847,0.846,0.907,and 0.956,respectively. Furthermore, com-
pared with the pathological results,the numbers of false-positive cases were 14,19,8,and 1,those of false-negative cases were 7,7,2,
and 3,and the Kappa values were 0.579,0.487,0.799,and 0.917, respectively (P < 0.05) . The specificity of whole-body bone imaging
combined with serum N-Osrteoc and VEGFR2 in diagnozing lung cancer bone metastasis was significantly higher than alone (P < 0.05) .

Conclusion The combination of whole-body bone imaging and serum N-Osrteoc and VEGFR2 levels is of great significance for early
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diagnosis of bone metastasis in elderly patients with lung cancer. This combined diagnosis has high sensitivity and specificity and can be

widely used in clinical practice.

Keywords elderly lung cancer; bone metastasis; whole-body bone imaging; N-terminal osteocalcin; vascular endothelial growth factor

receptor 2; diagnosis
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Fig.1 ROC curve of serum N-Osrteoc and VEGFR2 levels for
diagnozing lung cancer bone metastasis
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Tab.1 Results of whole-body bone imaging alone and in combination with serum N-Osrteoc and VEGFR2 for diagnosis of lung cancer

bone metastasis [n (%) ]

Pathological results

Lung cancer bone

Diagnostic method Non-lung cancer ) Kappa P
metastasis bone metastasis
(n=42) (n=58)
Whole-body bone imaging 0.799  <0.001
Lung cancer bone metastasis 40(95.24) 8(13.79) 48
Non-lung cancer bone metastasis 2(4.76) 50(86.21) 52
N-Osrteoc 0.579  <0.001
Lung cancer bone metastasis 35(83.33) 14(24.14) 49
Non-lung cancer bone metastasis 7(16.67) 44(75.86) 51
VEGFR2 0.487  <0.001
Lung cancer bone metastasis 35(83.33) 19(32.76) 54
Non-lung cancer bone metastasis 7(16.67) 39(67.24) 46
Whole-body bone imaging combined with serum N-Osrteoc and VEGFR2 0917  <0.001
Lung cancer bone metastasis 39(92.86) 1(1.72) 40
Non-lung cancer bone metastasis 3(7.14) 57(98.28 ) 60
F2 LHIEEEBHNROCH&SH
Tab.2 ROC curve diagnosis parameters for lung cancer bone metastasis
Index AUC 95%CI Sensitivity ( % ) Specificity ( % ) P
Whole-body bone imaging 0.907 0.843-0.972 95.24 86.21 <0.001
Whole-body bone imaging
combined with serum 0.956 0.906-0.998 92.86 98.28 <0.001
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Fig.2 ROC curves of whole-body bone imaging alone and in
combination with serum N-Osrteoc and VEGFR2 for the

diagnosis of lung cancer bone metastasis
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Tab.3 Comparison of results of whole-body bone imaging alone and in combination with serum N-Osrteoc and VEGFR2 for the diagno-

sis of lung cancer bone metastasis (%)

Diagnostic method Accuracy Sensitivity

[P Negative predictive Positive predictive
Specificity 8 valr; . Vali)ue

Whole-body bone imaging 90.00 ( 90/100 ) 95.24 (40/42)

Whole-body bone imaging

combined with serum 96.00( 96/100 ) 92.86(39/42)
N-Osrteoc and VEGFR2

X’ 2.765 0.213
P 0.096 0.645

86.21(50/58 ) 96.15(50/52) 83.33(40/48 )

98.28 (57/58 ) 95.00(57/60) 97.50(39/40)
4.336 0.027 3.351
0.037 0.870 0.067
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