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Objective: The aim of this retrospective study 1s to comprehensively evaluate the factors that contribute to
and protect against the occurrence of vertebral fractures (VEs) following stereotactic body radiotherapy
(SBRT) for the treatment of spinal bone metastases (SBM).

Methods: This study focused on adult patients who underwent primary SBRT for the management of
solid tumor SBM between March 2012 and January 2023. Target volume delineation for sacral and spinal
SBRT was conducted in accordance with the International Spine Radiosurgery Consortium guidelines.
We specifically included patients with detailed follow-up medical records for at least six months after
completing SBRT. SBM showing local progression during the follow-up period were excluded. To assess
the relationships between various factors and the occurrence of VFs post-SBRT, the Spinal Instability
Neoplastic Score (SINS) was primarily used in our assessment.

Results: A total of 322 patients, covering 487 lesions and 592 vertebrae, were examined. The occurrence
rate of VFs, including post-SBRT VFs on treated vertebrae and adjacent VFs (AVEs), stood at 16.0%.
Specifically, post-SBRT VFs accounted for 15.2%, while AVFs made up 3.1%. Several factors were
found to significantly contribute to VFs, such as older age, higher SINS indicating spinal instability,
osteolytic destruction, pre-existing SBRT VFs, and increased target lesion size. Post-SBRT VFs were
predominantly of a biconcave shape, and were majorly classified as moderate to severe, especially below
T10 levels. Patients administered antiresorptive agents (ARAS), namely bisphosphonates and denosumab,
had a lower incidence of VFs compared to those treated with only SBRT.

Conclusion: Greater spinal instability in SBM correlated with a higher likelihood of VFs, especially in
lesions with osteolytic destruction or pre-existing SBRT VFs. Using ARAs was associated with a reduced
occurrence of VFs. This protective effect was most pronounced during denosumab treatment, particularly
when denosumab was administered consistently before SBRT.
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Objective:

This study aimed to retrospectively evaluate the efficacy of stereotactic body radiotherapy (SBRT) for
pain relief in patients with painful spinal bone metastases (SBM) and to 1dentify key factors contributing
to treatment outcomes.

Methods:

We conducted a retrospective analysis of adult patients who underwent SBRT for painful solid tumor
SBM between March 2012 and January 2023. During this period, treatment conformed to the
International Spine Radiosurgery Consortium (ISRC) guidelines for target volume delineation in both
sacral and spinal SBRT. To be included, patients needed to have persistent moderate to severe pain
(visual analog scale (VAS) score =4) directly associated with SBM, warranting regular opioid treatment.
Positive pain relief post-SBRT was defined by three criteria: a decrease in VAS scores, a reduction in
opioid dosage, and a concurrent improvement in daily activities.

Results:

The study encompassed 377 patients, covering 576 lesions across 759 vertebrae. Of these, 332 lesions
showed significant pain relief within three months following SBRT. Lower pain relief rates correlated
with diabetes mellitus and a revised Tokuhashi score of O — 8. In contrast, higher relief rates were linked
to treating a single painful SBM 1n one SBRT session, greater involvement of ISRC sites, and higher
prescription doses. Pain relief rates for prostate cancer and hepatocellular carcinoma stood at 73.8% and
26.4%, respectively. The presence of pre-SBRT vertebral fractures and the use of concurrent systemic
cancer therapies or antiresorptive agents, including bisphosphonates and denosumab, did not notably
influence the pain relief efficacy of SBRT.

Conclusion:

With a pain relief rate of 57.6%, SBRT emerges as an effective treatment option for managing painful
SBM. Our results highlight the importance of various factors in enhancing pain relief through SBRT,
offering a nuanced understanding of its effectiveness in addressing painful SBM.
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Objective: We applied the revised Tokuhashi scoring (rTS) and spinal instability neoplastic score (SINS)
to assess treatment outcomes and adverse events (AEs) associated with primary stereotactic body

radiotherapy (SBRT) for spinal bone metastases (SBM).

Methods: In this retrospective study, adult patients who underwent CyberKnife for primary SBRT
treatment of solid tumor SBM at Stanford University Medical Center, California, USA, between March
2012 and January 2023, were included. Patients were categorized into Group 1 (those with medical
records for at least six months post-SBRT) and Group 2 (those with records for less than six months). We
analyzed SBM characteristics using the rTS and SINS to ascertain their influence on local control (LC)

efficacy and post-SBRT adverse event frequency.

Results: Group 1, consisting of 393 patients with a total of 632 SBM lesions affecting 771 vertebrae,
demonstrated an LC rate of 76.9%. The average time to local progression (LP) was 18.7 months,
predominantly seen in cases with more severe generalized bony metastases. Factors like a stable spine
pre-SBRT, lack of epidural extension in SBM, single SBRT course for multiple (=2) lesions, and
simultaneous systemic cancer treatments correlated with elevated LC rates. The rate of vertebral collapse
was 18.2% over an average period of 13.8 months. Furthermore, an acute AE rate of 36.1% was
1dentified from 907 lesions across both groups. The main acute AEs post-SBRT were acute pain flare
(16.0%), fatigue (8.4%), and radiation neuropathy (6.0%).

Conclusions: Relative to the r'TS, SINS proves to be a superior predictive tool for treatment efficacy. The
results emphasize the crucial influence of diverse factors on enhancing LC through SBRT. This analysis
deepens our understanding of SBRT's efficacy and potential challenges, guiding the incorporation of

varied treatment modalities for optimal SBM management.
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Objective:

This study aimed to assess the results of primary stereotactic body radiotherapy (SBRT) for spinal bone
metastases (SBM) originating from non-small cell lung cancer (NSCLC). We considered the revised
Tokuhashi score, Spinal Instability Neoplastic Score (SINS), and genetic characteristics.

Methods:

We enrolled adult NSCLC patients who underwent primary SBRT (using the CyberKnife System) for
SBM following the International Spine Radiosurgery Consortium guidelines for target volume definition
between March 2012 and January 2023. All participants had detailed medical records spanning at least 6
months post-SBRT.

Results:

We analyzed data from 110 patients, covering 164 SBM across 214 vertebrae. The local control (LC) rate
post-primary SBRT for NSCLC-derived SBM was 76.8%. The mean follow-up periods for SBM with LC
and those exhibiting local progression (LP) were 22.3 and 14.0 months, respectively. Stable spinal
structures and osteoblastic bone damage were notably linked with elevated LC rates according to the
SINS, suggesting its potential as a predictive tool. Patients achieving LC for SBM had improved survival
compared to those with LP. A higher body mass index was observed to influence LP onset, while
denosumab treatment seemed to enhance LC. Among the 97 SBM from adenocarcinoma, positive
programmed death-ligand 1 (PD-L1) results were noted in 97 cases. Additionally, 62 of these had
epidermal growth factor receptor (EGFR) mutations alongside PD-L1 expression. A trend toward reduced
LC rates was seen in SBM with either low PD-L1 expression alone or those with EGFR mutations
combined with low PD-L1 expression compared to those negative for PD-L1 or with high PD-L1
expression.

Conclusion:

The LC rates were 76.8% for NSCLC-related SBM and 77.6% for those from the adenocarcinoma
subtype using CyberKnife as the primary SBRT method. Overall, the study emphasizes the influence of
diverse factors on LC after primary SBRT, highlighting the need to incorporate varied treatment
approaches to optimize care for SBM 1n NSCLC patients.
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