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[ Abstract ] Objective: To evaluate the size and internal changes of bone metastases in breast cancer by spectral computed

tomography (CT) images, to explore the predictive value of these multiple parameters for progression-free survival (PFS), and to
overcome the limitations of conventional CT and existing criteria in the evaluation of bone metastases. Methods: The clinical and
imaging data of patients with breast cancer with bone metastasis who were treated in Fudan University Shanghai Cancer Center from
June 2019 to December 2022 were retrospectively analyzed. All patients underwent two contrast-enhanced spectral CT examinations,
and the size indexes of bone metastases were recorded on the venous stage images: long diameter, short diameter, sum of long
diameter and short diameter, and area of interest. Internal indicators of bone metastasis were CT value of conventional image (bone
window) (CTv), CT value of single-level image (CTyg ey, CTggevs CTiagkev), CT value of calcium suppression image (CTeysuppz0s
CT casuppso> CTcasupproo CTcasuppon)- Each index of all the bone metastatic target lesions measured in the patient was summed respectively,
and the change rate and monthly change rate of each index were calculated. The independent risk factors of PFS were determined by
univariate and multifactor Cox proportional risk regression analysis combined with stepwise regression method. Cox proportional
hazard regression model was used to construct the model, and the area under the time-dependent receiver operating characteristic
curve (AUC) was used to evaluate its predictive performance. DeLong test compared AUC. The threshold was determined by X-tile
method and divided into high and low risk groups according to the threshold. Kaplan-Meier (KM) survival curve and log-rank
test were used to analyze the difference in prognosis between groups. Results: A total of 30 patients with breast cancer with bone
metastases were included. The monthly rate of change of the sum of length and diameter of bone metastases and the monthly rate of
change of CT g, are effective predictors of PFS in breast cancer patients with bone metastases. PFS was significantly prolonged in
patients with the monthly change rate of the sum of length and diameter << 0.39% and the monthly change rate of CT¢,g,p70~>—9.75%.
The AUC of 1-year PFS predicted by the sum of long and short diameters model, CT¢,s,,,7,0 model, combined model and response
criteria of bone metastases at MD Anderson Cancer Center (MDA criteria) were 0.751, 0.702, 0.827 and 0.600, respectively. The
predictive performance of the combined model was significantly better than that of the MDA standard (P=0.003). The PFS of high
risk group were significantly lower than those of low risk group (P<<0.05). There was no significant difference in PFS survival curve
under MDA (P=0.091). Conclusion: The monthly rate of change in the sum of long and short diameters of bone metastases and the
monthly rate of change in CT g, are effective predictive indicators for the prognosis of breast cancer patients with bone metastasis,
and their combined application can enhance predictive performance.

[ Key words ] Breast cancer; Bone metastasis; Computed tomography; Energy spectrum imaging; Calcium suppression image
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Fig. 2 Bone metastasis lesion contouring on spectral CT images
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Fig. 3 ROC curve of 1-year PFS predicted by multiple models in patients with bone metastasis of breast cancer
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