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Abstract
Introduction:
Poor bone quality has been repeatedly associated with increased mechanical complications following spine surgery. Recent work purports endplate bone quality may better predict such complications than trabecular bone quality. Here we investigate the differential response of endplate and trabecular bone to medical bone health optimization. 

Methods:
Patients treated with osteoporosis medications at a single, multi-site institution were identified and records were queried for pre- and post-treatment CT scans. Scans were used to measure the Hounsfield units (HUs) of trabecular and endplate bone. Patient demographics and treatment details were also extracted. The primary outcome was endplate HU change from baseline. Changes in endplate and trabecular bone density were subjected to Spearman’s correlation.

Results: 
250 patients were included (median age: 74 years; IQR 66.0-81.0) of whom 62.0% were female. Treatment agents included denosumab (39.6%), alendronate (37.6%), romosozumab (12%), and teriparatide (10.8%), and median treatment duration was 18.5 months (12.4, 32.0). Comparison of pre- and post-treatment HU values showed significant increases in both trabecular (109 vs 103; p<0.001) and endplate HU (309 vs 288; p<0.001). The median increases in endplate HU from baseline were 6.4 HU for alendronate (p=0.02), 5.1 HU for denosumab (p<0.01), 44.8 HU for romosozumab (p<0.001), and 26.0 HU for teriparatide (p=0.03). Across the entire cohort, the strongest correlation between trabecular and endplate HU increases were in the denosumab group (R²= 0.41; p<0.001).

Conclusion:
In patients undergoing osteoporosis treatment, both trabecular and endplate bone density appear to improve significantly following therapy, with the most pronounced gains being after treatment with anabolic versus anti-resorptive therapies. There was a strong correlation between changes in trabecular and endplate HU, suggesting that endplate response parallels that of trabecular bone. These findings support the utility of endplate HU as a complementary marker for monitoring response to osteoporosis pharmacotherapy. 
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