


Introduction

ASTRO and ESTRO explicitly position SBRT as preferred approach for selected vertebral metastases

Precise, high conformal treatment in appropriately selected patients designed to achieve 

more durable pain relief Stronger local tumour control Lower re-irradiation rates 

Spine SBRT: Not routine high dose palliation



Learning 
Objectives

Why Spine SBRT can be superior to routine palliative 
fraction

Apply NOMS framework together with SINS and 
Bilsky/ESCC

Delineate GTV, CTV, PTV, cord/thecal sac and 
postoperative target volumes as per ISRS guidelines

Choosing evidence-based dose fractionation schedules 
and their BED10 implications

Applying practical cord/thecal sac constraints

Recognizing major expected toxicities



Why Spine 
SBRT better? 

Conventional RT includes 30 Gy in 10#, 20 Gy in 5# and 
8 Gy in 1#

• Both ASTRO and ESTRO notes higher re-RT rates for 8 Gy in 1# with 
same amount of pain control

Modern metastatic patients tend to live longer thanks to 
advances in all the fields of Oncology.

Essential to look for metastasis directed RT such as 
SBRT for durable local control.

Not only to reduce pain, but prevent local progression, 
future neurologic compromise and repeat reirradiation.

Image guidance is imperative and essential due to 
OARs. 



Practical Question Routine Palliative RT Spine SBRT

Main Historical Goal Pain Palliation Durable Pain relief, 
Durable local control

Typical Setup burden Lower Higher

Dose Intensity Lower BED Higher BED

Imaging/planning Less demanding Image guided

Best suited for Short prognosis, urgent 
symptom control

Good prognosis, 
controlled limited 

disease



Oncologist, 2013







JNS, 2010



Common 
Indications

Oligometastatic disease

Radioresistant histologies

Painful de-novo spine metastasis in ECOG 0-2 (Conditional 
recommendation)

Re-irradiation

Postop after decompression/separation surgery especially in 
Oligometastatic disease, radioresistant/paraspinal mass/prior RT



Important 
Contraindications

Symptomatic metastatic spinal cord or cauda 
equina compression.

Frank instability (SINS scores of 13-18 are 
unstable)

Very short life expectancy

Unable to tolerate MRI/rigid immobilization

>3 consecutive vertebral body spread





Planning, 
Imaging, 

Contouring 
and Delivery

</= 1.5 mm cuts and fused 
with T1 and T2 sequences MRI

CT myelography useful when 
metal artefacts present

Based on ISRS guidelines



IJROBP, 2012







IJROBP, 2016





RADIOTHERAPY & 
ONCOLOGY, 2019







Organs at Risk



IJROBP, 2019

• MRI fusion with CT or 
• CT Myelogram



• For Reirradiation SBRT: 
• Cumulative Thecal sac EQD2 Dmax should not exceed 70 Gy
• Reirradiation SBRT thecal sac EQD2 Dmax should not exceed 25 Gy
• Reirradiation SBRT thecal sac EQD2 Dmax to cumulative EQD2 Dmax 

ratio should not exceed 0.5
• Minimum time interval to reirradiation should be atleast 5 months



OARs Dmax Volume Notes

Brachial Plexus
• 1 Fx
• 3 Fx
• 5 Fx

• 17.5 Gy / 14 Gy 
•  24 Gy / 20.4 Gy 
•  32 Gy / 30 Gy

Max Point/ <3cc
• RTOG 0631 
• RTOG 1021
• RTOG 0813

Cauda Equina
• 1 Fx
• 3 Fx
• 5 Fx

• 16 Gy / 14 Gy 
• 24 Gy / 20.4 Gy 
• 32 Gy / 30 Gy

Max Point/ <3cc
• RTOG 0631 

• RTOG 1021 (E)
• RTOG 0813 (E)

Esophagus
• 1 Fx
• 3 Fx
• 5 Fx

• 16 Gy / 11.9 Gy 
• 25.2 Gy / 17.7 Gy  
• 105% of PTV 

prescription / 27.5 Gy

Max Point/ <3cc
• RTOG 0631 
• RTOG 1021
• RTOG 0813



CURRENT ONCOLOGY, 2022



Delivery and planning tips

Modern 
acceptable 

planning 
techniques

Online Image 
guidance before 

each fraction

Preferable 6-
degree-of-freedom 

correction

Rigid 
immobilization 

and supine 
position 

MRI fusion or CT 
myelogram

Maintenance of 
sharp dose fall-off

Modulated inverse 
planning 

techniques

In postop 
scenario, for preop 
volume than only 
residual volume



KEY TRIALS



LANCET ONCOLOGY, 2021



Stereotactic body radiotherapy at a dose of 24 Gy in two daily fractions was 
superior to conventional external beam radiotherapy at a dose of 20 Gy in five 
daily fractions in improving the complete response rate for pain.



• Eight-year OS 27.2% vs 13.6%
• Eight-year PFS 21.3% vs 0%
• Toxicities ≧ 2: 30.3% vs 9.1%

LANCET, 2021
IJROBP, 2022



IJROBP, 2023

• 28 Gy cohort, the 6-, 12-, and 24-
month cumulative incidences of LF 
were 3.5%, 5.4%, and 11.1%

• 24 Gy cohort: 6.0%, 12.5%, and 17.6%
• Risk of VCF was 5.5%, 7.6%, and 

10.7% at 6, 12, and 24 months, 
respectively, and was similar between 
cohorts

• Dose escalation to 28 Gy in 2 daily 
fractions was associated with 
improved local control without 
increasing the risk of VCF.



PRO, 2021



RADIOTHERAPY AND ONCOLOGY, 2024 



RADIOTHERAPY & 
ONCOLOGY, 2026





Preferred Dosing 
Regimens in a Nutshell



Regimen BED 10 Context

18 Gy/1 50.4 BED10 threshold level; not the preferred palliative spine-
SBRT schedule per ESTRO 

20 Gy/1 60 Ablative single-fraction intact-disease practice at some 
centers 

24 Gy/1 81.6 Very-high-dose OMD/intact disease; higher VCF concern

24 Gy/2 52.8 Preferred Palliative RT regimen

28 Gy/2 67.2 Alternate Regimen with better LC

27 Gy/3 51.3 Durable regimen, used when avoiding single fraction

30 Gy/3 60 High dose regimen for durable LC in selected patients

30 Gy/4 52.5 Used postop/Re-RT

30 Gy/5 48 Very conservative, near critical OARs

35 Gy/5 59.5 Higher dose regimen for durable LC



Toxicity Profile

Vertebral compression fracture: 6-14%, especially 
with single fraction and reduces with fractionation

Radiation induced myelopathy: 0.4% (1-5%)

Pain flare: 43% (SBRT) vs 33% (conv) (Treat with 
steroids)



NEUROSURGERY ONLINE, 2017

CRUDE VCF RATE OF 13.9%



IJROBP, 2013



ADVANCES IN RO, 2022



LANCET, 2015

2x4 mg Dexa tablets 1 
hr before RT and 
continued for 5 days (8 
Gy in 1)



Planning 
Criteria

• Dmax ideally inside PTV.
• Prescription isodose ~80–90% (allows 

inhomogeneous high dose inside PTV).
• Aim for PTV V100% ≥95% and V90% >99% 

whenever cord/thecal constraints permit.

Dose prescription and coverage

• Conformity index (CI) ≈ V100% / PTV 
volume; ideal CI ≤1.2 (tight conformal 
coverage)

Conformity



Planning 
Criteria-

Continued

High-dose spillage

• V105% (volume receiving ≥105% of 
prescription) should be <15% of PTV volume to 
avoid large hot lobes.

Intermediate-dose spillage (R50 and 
D2cm)
• R50% = V50% / PTV volume; keep as low as 

possible (e.g., R50% <4.6 as a useful target in 
many SBRT series).

• D2cm = maximum % dose at 2 cm beyond PTV 
in any direction – aim <52–55% of prescription



MEDICAL DOSIMETRY, 2014



My Experience





Conclusion
• First, pick the right patient. Spine SBRT is not “fancy 20 Gy/5”; it is for patients with 

reasonable prognosis, limited disease, and lesions where durable local control actually 
matters (oligomets, radioresistant primaries).

• Always think NOMS + SINS + Bilsky before opening the planning system. Low-grade 
ESCC (Bilsky 0–1) with stable spine → SBRT works well; high-grade ESCC (Bilsky 2–3) or 
mechanical instability → talk to your spine surgeon about separation surgery/stabilisation 
first, then postop SBRT.

• Respect the cord and thecal sac, even if it costs PTV coverage. Use MRI/CT-myelogram 
fusion, contour cord/thecal sac PRV properly, and keep within modern D0.03cc limits for 1–5 
fractions – this is why radiation myelopathy is now extremely rare.

• Demand good plans. For every case, check: PTV coverage (~95% V100), conformity (CI 
≤1.2), limited hotspots (V105 <15%), tight R50/D2cm, and a steep gradient away from cord.

• Anticipate toxicity and counsel patients. Remember VCF (≈10–15% overall, higher with 
lytic/high single-fraction dose) and pain flare; use SINS and prophylactic steroids wisely, and 
follow these patients long term.



Remember only three things

Check Bilsky Check

Contour carefullyContour

Never compromise the cord for coverage.Compromise
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