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INTRODUCTION: As diagnostic tools and oncologic treatment for cancer advance, the prevalence of metastatic bone 
disease (MBD) is increasing. Accurate short-term and long-term survival prediction is vital for end-of-life treatment 
decisions. The Katagiri tumor histology grouping is a commonly used tool to assess the impact of the primary tumor on 
survival and is based on several laboratory tumor markers, general demographics, and primary tumor histology. This 
method on tumor grouping has been repeatedly validated and has been widely used in several survival prediction studies 
involving patients with MBD. However, the tumor histology grouping has not been updated since 2014. As treatment 
regimens for oncology patients continue to evolve, this tumor histology grouping requires temporal reassessment. Our 
study aimed to revise this grouping and validate it on our institutional dataset. 
METHODS: 
All patients who presented at our institution between 2016 and 2021 for surgical treatment of a metastatic bone lesion of 
the extremities with a minimal follow up of 2-years were included. Patients who received revision surgery or patients who 
received surgery for a primary bone tumor were excluded. The primary tumor histology of all patients was manually 
collected from the electronic medical records. The primary outcome was survival post-diagnosis, which was defined as the 
time from diagnosis until death or date of last follow up. Using Cox proportional hazard regression, three groups (slow, 
moderate, and rapid growth) were defined by setting thresholds at the 33rd and 66th percentile of the calculated 
coefficients. 
RESULTS: 
A total of 495 patients were included in the final analysis. The most common tumors were lung, breast, and renal cell 
carcinoma. Compared to the Katagiri tumor grouping, patients with NSCLC treated with targeted therapy, renal cell 
carcinoma, hepatocellular carcinoma, head and neck cancer, and melanoma showed improved survival, while patients 
with gynecological cancer showed decreased survival in this study. Applying the revised tumor grouping on a logistic 
regression model resulted in more accurate prediction in terms of discriminative ability. For 90-day survival, the AUC 
increased from 0.76 (95%CI 0.72-0.80) to 0.78 (95%CI 0.75-0.83) and for 1-year mortality from 0.74 (95%CI 0.70-0.78) to 
0.79 (95%CI 0.76-0.83) (Figure 2). 
DISCUSSION AND CONCLUSION: In this study, we successfully evaluated the impact of primary tumor on survival after 
diagnosis with MBD and proposed a revised Katagiri primary tumor histology grouping. Implementing this tumor grouping 
when developing prediction models may aid in more accurate survival predictions of patients with metastatic bone disease 
of the extremities who receive surgical treatment.

 

 
 


