
Henry Ford Health Henry Ford Health 

Henry Ford Health Scholarly Commons Henry Ford Health Scholarly Commons 

Radiation Oncology Meeting Abstracts Radiation Oncology 

11-1-2022 

Multi-Institutional Datasets Validate the Recursive Partitioning Multi-Institutional Datasets Validate the Recursive Partitioning 

Analysis for Overall Survival in Patients Undergoing Spine Analysis for Overall Survival in Patients Undergoing Spine 

Radiosurgery for Spine Metastasis Radiosurgery for Spine Metastasis 

E. H. Balagamwala 

A. Sahgal 

Daniel Chapman 

Eric Schaff 

Farzan Siddiqui 

See next page for additional authors 

Follow this and additional works at: https://scholarlycommons.henryford.com/

radiationoncology_mtgabstracts 

https://scholarlycommons.henryford.com/
https://scholarlycommons.henryford.com/radiationoncology_mtgabstracts
https://scholarlycommons.henryford.com/radiationoncology
https://scholarlycommons.henryford.com/radiationoncology_mtgabstracts?utm_source=scholarlycommons.henryford.com%2Fradiationoncology_mtgabstracts%2F251&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.henryford.com/radiationoncology_mtgabstracts?utm_source=scholarlycommons.henryford.com%2Fradiationoncology_mtgabstracts%2F251&utm_medium=PDF&utm_campaign=PDFCoverPages


Authors Authors 
E. H. Balagamwala, A. Sahgal, Daniel Chapman, Eric Schaff, Farzan Siddiqui, S. S. Lo, W. Wei, M. Campbell, 
J. Tsai, S. K. Schaub, L. Angelov, Z. S. Mayo, J. H. Suh, J. Hanan, and S. T. Chao 



implant is proposed. The contouring algorithm utilizes the surgical cavity
(well-seen on MRI), LDR seeds (well-seen on CT) and simple Boolean
operations, resulting in a straightforward and reproducible CTV structure.
The corresponding dose statistics (D90%, D95%, min, and max) proved to
be useful metrics for dose review. The proposed standardized formalism
for contouring CTV and its use in dose evaluation will be further tested to
determine its utility in minimizing interobserver variability to evaluate the
dosimetry of collagen tile BT implants in brain.
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Purpose/Objective(s): To investigate the impact of prognostic serum bio-
markers in newly diagnosed surgically resected intracranial atypical
meningiomas.
Materials/Methods: This multi-institutional study included 523 grade 2
(according to the 4th edition of WHO Classification of Tumors of the Cen-
tral Nervous System) patients who underwent resection between 1998
−2018. The baseline characteristics and serum laboratory data within one
week after surgery were obtained for analyses investigating the association
with progression/recurrence (P/R) rate or progression-free survival (PFS).
Optimal cut-offs were calculated for each serum marker using the maxstat
package of R. Nomograms were developed based on the multivariate analy-
ses of statistically significant prognosticators.
Results: Among 523 patients, 454 patients were included in the multivari-
ate analysis for P/R rate excluding patients with incomplete histopathologic
or laboratory data. On multivariable analysis, tumor size >5 cm (HR, 2.18;
95% CI, 1.49−3.19) and subtotal resection (HR, 3.60; 95% CI, 2.37-5.47)
were associated with higher P/R rate, whereas adjuvant radiotherapy (HR,
0.32; 95% CI, 0.20-0.53) and postoperative platelet >137£ 103/mL (HR,
0.58; 95% CI, 0.39-0.86) were associated with lower P/R rate. Interestingly,
postoperative De Ritis Ratio (aspartate aminotransferase/alanine amino-
transferase) >2 proved to be an adverse prognosticator (HR, 1.87; 95% CI,
1.15-3.05). Similarly, patients with De Ritis ratio >2 showed inferior PFS
(HR, 1.87; 95% CI, 1.23-2.84). In the subgroup of patients who received
adjuvant radiotherapy, tumor size >5 cm and postoperative neutrophil-to-
lymphocyte ratio >21 were the only prognosticators and were associated
with higher P/R rate. On the other hand, postoperative De Ritis ratio >2
remained to be an adverse prognosticator in patients who did not receive
radiotherapy.
Conclusion: Postoperative De Ritis Ratio was unrevealed as a novel serum
prognosticator in newly diagnosed atypical meningiomas. Further studies
are warranted to validate its clinical significance and biological background.
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Purpose/Objective(s): CCTG SC.24 was a recently reported randomized
phase 2/3 trial that demonstrated superior complete response rates for pain
following spine stereotactic body radiotherapy (SBRT; 24 Gy in 2 daily frac-
tions) compared to conventional radiotherapy (CRT; 20 Gy in 5 fractions).
These findings support a practice-changing paradigm shift whereby a sub-
set of eligible patients with painful spine metastases may be offered upfront
spine SBRT over CRT. At many institutions, this would mark an increase
in spine SBRT cases. Therefore, we sought to assess the potential real-world
impact of this study on spine SBRT utilization by estimating the proportion
of patients treated with CRT who would have been eligible for spine SBRT
per SC.24 inclusion criteria.
Materials/Methods: All patients who received palliative spine radiation at
our institution between August to October 2020 were reviewed retrospec-
tively. Data extracted included eligibility criteria of the SC.24 study, pro-
vider-reported pain response, and overall survival. Descriptive statistics
and survival analyses were performed.
Results: Of the 73 patients reviewed, 24 (33%) patients met eligibility criteria
for SC.24. The most common exclusion factors included irradiation of more
than 3 consecutive spinal segments (n=32, 44%), ECOG greater than 2 (n=17,
23%), symptomatic spinal cord compression (n=13, 18%), and frank mechan-
ical instability (n=12, 16%) as measured using the Spinal Instability in Neo-
plasia Score (SINS). SINS was indeterminable in 7 cases (10%) of epidural-
only disease, which also renders a patient ineligible; otherwise, the median
SINS was 9 (IQR: 7−10). Four (5%) patients had prior surgery and 8 (11%)
patients had prior overlapping radiation to the area, also rendering them ineli-
gible. Of eligible patients, the mean age was 68.92 years (SD 13.84), median
SINS was 8 (IQR: 7−9) and median ECOG was 2 (IQR: 1−2). The most com-
mon primary cancer types among eligible patients were lung (n=10) and
breast (n=4). The median dose delivered to eligible patients was 20 Gy in 5
fractions (IQR: 8−20 Gy). Fifteen (63%) eligible patients had additional radia-
tion to a site other than the spine at the same time. The median survival of eli-
gible patients was 10 months (95% CI: 4 months−not reached) with 58%
surviving longer than 3 months. 75% of patients had pain response docu-
mented and of these, 54% had at least some response after CRT.
Conclusion: Around 1/3 of patients who received palliative CRT to the
spine met eligibility criteria for SC.24. This possible expanded indication
for spine SBRT can have a substantial impact on resource utilization. In
addition to increased MR simulation utilization, there can also be higher
demand on contouring, planning and quality assurance resources. These
data may be useful in guiding resource and workforce planning at institu-
tions looking to commence or expand a spine SBRT program.
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Purpose/Objective(s): The recently published spine radiosurgery (sSRS)
recursive partitioning analysis (RPA) for overall survival (OS) separated
patients into 3 distinct prognostic groups. We sought to externally validate
this RPA using a multi-institutional dataset.
Materials/Methods: A total of 444 patients were utilized to develop the
recently published sSRS RPA predictive of OS in patients with spine metas-
tases. The RPA identified three distinct prognostic classes. RPA Class 1 was
defined as KPS >70 and controlled systemic disease (n=142); RPA Class 2
was defined as KPS>70 with uncontrolled systemic disease or KPS ≤70,
age ≥54 and absence of visceral metastases (n=207); RPA Class 3 was
defined as KPS ≤70 and age <54 years or KPS≤70, age ≥54 years and pres-
ence of visceral metastases (n=95). We utilized data from large tertiary care
centers to validate this RPA. A total of 749 patients were in the validation
cohort and were divided based on their RPA Class. Kaplan-Meier method
was used to estimate OS and log-rank test was used to compare OS between
RPA classes.
Results: In the validation cohort (749 patients), the median OS was 11.0
months. One-hundred-thirteen (15.1%) patients were in RPA Class 1, 432
(57.7%) patients in RPA Class 2 and 204 (27.2%) patients in RPA Class 3.
The median OS in the validation cohort based on RPA Class was 27.1
months for Class 1, 13.0 months for Class 2 and 3.5 months for Class 3.
Patients in RPA Class 1 had a significantly better OS compared to those in
Class 2 of the validation cohort (p<0.01). Similarly, patients in RPA Class 2
had a significantly better OS compared to those in Class 3 (p<0.01).
Conclusion: The external datasets from two large centers validated the
spine SRS RPA successfully for RPA for OS for patients undergoing sSRS
for spinal metastases. This is the first RPA for OS to have been externally
validated using a large dataset. Based on this validation, upfront spine SRS
is strongly supported for patients in RPA Class 1. Upfront SRS is also sup-
ported for RPA Class 2 patients. Patients in RPA Class 3 would benefit
most from upfront conventional radiotherapy given their poor expected
survival. Given successful external validation, this RPA helps guide physi-
cians to identify those patients with spinal metastases who most benefit
from sSRS.
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Purpose/Objective(s): Stereotactic body radiotherapy (SBRT) is fre-
quently utilized for pain relief and tumor control in patients with spinal
metastases. A common adverse effect of SBRT is vertebral body compres-
sion fracture (VCF), which can be associated with pain and disability. Anti-
resorptive (AR) drugs are often given to patients with bone metastases to
minimize this risk, but minimal data exist regarding optimal regimens.
This study examines the association between peri-SBRT AR drug use and
VCF incidence. We hypothesized that patients taking AR drugs prior to
SBRT will have lower VCF incidence than those taking them afterward.
Materials/Methods: Patients treated with SBRT for spinal metastases at a
single institution from 2009-2020 were retroactively reviewed. Those with
primary site multiple myeloma, hemangioma or radiation-level vertebral
hardware were excluded. Statistical analysis was performed and p<0.05 was
considered significant. Kaplan-Meier survival analysis was used to compare
the cumulative incidence of VCF for subgroups including no AR drugs, AR
drugs after SBRT only, and AR drugs before SBRT. Cox proportional haz-
ards and Fine-Gray competing risk models were used to separately analyze
those taking bisphosphonates (BPs) and those taking denosumab. Model
covariates included AR duration, AR cumulative dose, radiation dose and
fractionation, BMI, radiotherapy (RT) naivety and total SINS score. Fine-
Gray model competing risks were local progression and death.
Results: Of the 234 patients (410 vertebrae) analyzed, 366 (89%) were RT
naive. 79 (19.3%) patients were taking BPs alone, 79 (19.3%) were taking
denosumab alone, and 49 (12.0%) were taking both. For those taking pre-
SBRT AR drugs, the median interval between the last dose of BPs or denosu-
mab and SBRT was 378.3 and 396.3 days. Kaplan-Meier analysis revealed a
lower VCF incidence for patients initiating AR drugs before SBRT compared
to no AR drugs (6-month 4% vs. 8%, 1-year 4% vs. 12%, 2-year 4% vs 23%,
p=0.008). In multivariable analysis, those initiating denosumab prior to
SBRT were 81% less likely to develop VCF versus after SBRT (SHR: 0.19,
95% CI [0.04-0.98], p=0.047). There was a trend towards reduced risk of
VCF in those initiating BPs prior to SBRT versus after SBRT (SHR: 0.27
[0.06-1.36], p=0.114). Denosumab duration (SHR: 0.99 [0.99-1.01], p=0.45)
and cumulative dose (SHR: 1.00 [0.99-1.00], p=0.69) did not affect VCF inci-
dence. BP duration (SHR: 1.14 [1.05-1.24], p=0.003) and cumulative dose
(SHR: 0.99 [0.98-0.99], p=0.02) had small statistically significant effects.
Conclusion: These data suggest that denosumab use prior to SBRT may
reduce the risk of treatment-induced VCF. AR drugs are underutilized in
patients with spine metastases and may represent a useful intervention to
improve long-term outcomes. Confirmation of these findings using multi-
institution datasets and prospective trials will be important.
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