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[ Abstract] Objective To analyze the changes in vertebral “Tc™-medronate (MDP) uptake and

the correlation with clinical radiotherapy parameters in chest tumor patients. Methods A
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retrospective study was conducted in 110 patients (including 62 males and 48 females aged 58.2 + 11.9
years) who underwent chest tumor radiotherapy in Shandong Cancer Hospital from April 20, 2014 to
October 31, 2018, and whole-body bone scan was performed before and after radiotherapy. The clinical
information, tumor factors, and radiotherapy plan were analyzed using semiquantitative analysis. The
results of the bone scan were divided into normal and abnormal vertebral uptake groups. In accordance
with the time interval of bone imaging before and after radiotherapy, the patients were further classified
into groups, namely, 60—120 (23 cases), 121-180 (30 cases), 181-240 (27 cases), and 241-365 (30
cases) days. The comparison among groups were analyzed using the y* test, and the statistical results
were analyzed using the binary classification logistic regression. The change in the vertebral body
*Tc™-MDP uptake and the correlation with clinical radiotherapy parameters in chest tumor patients
were discussed. The (T/Npefore) — (T/Nagier)/(T/Nyerore) Was calculated, and the receiver operating
characteristic curve was drawn. The best diagnosis threshold of vertebral “Tc™-MDP uptake
abnormality was found. Results In 110 patients, 48 (43.6%) had local poor vertebral radioactivity
uptake with minimum, maximum, and average vertebral exposure doses of 1039.5, 4488.7, and
(2139.5+839.8) cGy, respectively. The shortest, longest, and median imaging interval was 61, 326, and
160 days, respectively. The remaining 62 patients (56.4%) had no obvious abnormal radioactive
uptake. The degree of vertebral body uptake was correlated with the radiotherapy dose (’=4.401,
P=0.036), radiotherapy frequency (y’=2.241, P=0.027), vertebral body irradiation dose (¥*=5.913,
P=0.015), and imaging interval before and after radiotherapy (y’=12.542, P=0.013). No statistical
correlation with age, gender, body mass index, single radiotherapy dose, planning target volume,
planning target volume dose, vertebral irradiation volume, and distance from the radiotherapy center to
the vertebral center was observed. In the grouped imaging intervals and compared groups, a difference
was observed among 60—-120, 121-180 days and 181-240, 241-365 days in vertebral body uptake
(=3.850-15.492, all P>0.05), and the abnormal vertebral “Tc™-MDP uptake at intervals less than 180
days accounted for 66.7% (32/48). The sensitivity and specificity of evaluating the “Tc"-MDP uptake
abnormality were 74.6% and 82.9%, respectively. The area under the curve was 0.934 by the the
receiver operating characteristic curve, indicating that (T/Npetore)=(T/Nasier)/(T/Npefore) Was good at
evaluating the change rate of vertebral “Tc™-MDP uptake, and the optimal diagnostic threshold for
vertebral *Tc™MDP uptake abnormality was 0.161. Conclusions Early imaging time after
radiotherapy results in high detection rate of vertebral injury. The change in vertebral body “Tc™-MDP
uptake can reflect the degree of radioactive vertebral damage to some extent.
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Fig.1 Whole-body bone scan before radiotherapy (figure A) and after radiotherapy (figure B), radiotherapy target area (figure C-E) and dose
volume histogram (F, G) of a right lung cancer with mediastinal and hilar lymph node metastasis patient
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Table 1 Correlation analysis of clinical factors and *’Tc™-MDP uptake of vertebral body

— . HEAA™ Te-MDPHE U e Pl 05041
J&(n=48) 5 (n=62)
V() 25/23 37/25 0.694 0.405 0.568~4.058
FR (%) 58.1+10.1 58.4+13.2 0.991 0.320 0.936~1.022
RE R (kg/m?) 225437 23.543.4 0.288 0.591 0.836~1.108
ST R (cGy) 5159.24911.5 4487.7+1287.1 4.401 0.036 1.000~1.008
B (cGy) 205.8+19.6 220.7+43.6 3.284 0.070 0.870~1.005
OO () 26 22 2.241 0.027 0.240-1.062
PTV(cm®) 340.2 573.7 0.544 0.461 0.998~1.001
PTViili (cGy) 4083.1+1158.7 3932.4+1319.7 0.002 0.963 1.000~1.000
HMEfRSZ BAR (em?) 46.6+17.3 50.1422.2 0.013 0.910 0.979~1.025
MEASZ B3 i (cGy) 2139.5+839.8 1332.5+723.0 5.913 0.015 1.000~1.001
BT HE X U EHEA G Y 6.6+2.9 6.4+3.3 0.814 0.367 0.916~1.267
i ES (em)
T RIS B AR ][RI (d) 160.361.1 209.8+76.4 12.542 0.013 0.995~1.004

W K, MDP: WL ERREL; PTV: THRIEEAR; CI: wAEX[H]
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