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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.
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• Occurrence rate at 40% among
patients with bone metastasis

• Adverse skeletal-related events: 
pathological fracture, spinal
cord/cauda equina compression, 
hypercalcemia

• Impact on Quality of Life

• Aims of RT: pain relief, prevent SRE, 
preserve QoL and functions, extend
survival

SPINE METASTASIS



Oncologist 18:744-751, 2013 

NOMS (NEUROLOGIC, ONCOLOGIC, MECHANICAL AND SYSTEMIC) 
SINS SCORE



• Single fraction (SF) and multifractions (MF): same overall pain-response rates (60 % vs 59%)

• SF and MF: same complete pain-response rates (34% vs 32%)

• SF higher re-treatment rate compared with MF (21% vs 7,4%)

• SF higher incidence of pathological fractures ( 3% vs 1,6%)

• Spinal cord compression rates similar



Stereotactic body radiotherapy (SBRT) is able to create 
steep dose gradients around the spinal cord for the sake

of minimizing dose to the spinal cord or other organs at
risk, while giving ablative doses of radiation to the tumor-

bearing tissues.



CRITERIA FOR SBRT SPINE 



The ideal candiate for SBRT (or Radiosurgery) is:
– oncologically radioresistant histology

– with limited metastatic disease
– good prognosis that exceeds at least 6 months
– patient who on neurologic assessment has limited spinal cord compromise
– without mechanical instability

Husain et al, 2017, j Neurosurg Spine



SBRT FOR DE NOVO SPINE METS

POST-OPERATIVE REIRRADIATION



SBRT DE NOVO SPINE METS

HIGH LOCAL CONTROL AND PAIN CONTROL



Single-fraction SBRT (24 Gy) vs 3DCRT (30 Gy in 
10 fractions)

This trial showed better pain relief at 3 
months (primary end point), significantly

faster pain relief, and better pain relief at 6 
months for SABR compared with cEBRT.



A cohort of 500 cases of spinal metastases underwent
radiosurgery. Ages ranged from 18 to 85 years (mean 56). 

The maximum intratumoral dose ranged from 12.5 to 25 Gy
(mean 20). Tumor volume ranged from 0.20 to 264 mL (mean
46).



A total of 811 lesions were treated in 657 patients between 2003 and 2015 at a 
single institution. 

The mean follow-up and overall survival for the entire cohort was 26.9 months
(range 2–141 months). 

The median prescribed dose was 2400 cGy (range 1600–2600 cGy) 



A total of 28 lesions progressed and the mean time to 
failure was 26 months (range 9.7–57 months).

Those lesions irradiated to higher doses (median GTV 
D95 2356 cGy, minimum 1830 cGy) had a significantly

higher probability of durable local control than those
treated with lower doses (median PTV D95 2232 cGy, 

minimum of 1740 cGy) (p < 0.001).

Histological findings were not associated with local
failure, suggesting that radioresistant histological types

benefit in particular from radiosurgery. 

Vertebral Compression Fracture (VCF) rate of 36% at
a median follow-up of 25.7 mo - 12% intervention for 

symptoms



Tseng et al, 2018 - Odette Cancer centre-Sunnybrook
Health Sciences Centre

● 24 Gy in 2 daily fractions
● 145 patients with 279 spinal mets
● Very good cumulative rates of local failure (1- and 2-

year local control of 9.7 % and 17.6 % respectively
● Lower comparative rates of VCF (1- and 2- year VCF 

rates of 8.6% and 17.6% respectively)



SBRT vs CRT - PAIN RELIEF

14 studies (2 prospective): 1024 lesions 
treated with SBRT in single o multiple 
fractions
Overall pain response > 85% with SBRT
Complete pain response from 43.8 to 56.3%

25 randomized trials
Overall pain response from 60% to 70% 
with CRT
Complete pain response < 20%

Husain et al, 2017, j Neurosurg Spine



229 patiens enrolled
115 treated with cEBRT 20 Gy in 5 fractions
114 treated with SBRT 24 Gy in 2 fractions

Sahgal et al, 2021, Lancet oncol



Zeng et al, Int J Radiat Oncol Biol Phys. 2022

o 947 treated vertebral segments in 482 patients
o 28 Gy or 24 Gy in 2 daily fractions
o In the 28 Gy cohort, the 6-, 12-, and 24-month 

cumulative incidences of local failure were 3.5%, 5.4% 
and 11.1%, respectively, vs. 6.0%, 12.5% and 17.6% in 
the 24 Gy cohort, respectively (p=0.008)

o No increase risk of vertebral compression fracture



Faruqi S, Neurosurgery. 2017 Oct 18



For de novo SBRT delivered in 1 to 5 fractions, the following spinal cord point maximum doses (Dmax) 
are estimated to be associated with a 1% to 5% risk of radiation myelopathy (RM): 

• 12.4 Gy to 14.0 Gy in 1 fraction
• 17.0 Gy in 2 fractions
• 20.3 Gy in 3 fractions
• 23.0 Gy in 4 fractions
• 25.3 Gy in 5 fractions



• In current multimodality treatment paradigms, surgery for metastatic tumors is reserved as initial therapy
to treat patients with high-grade spinal cord or cauda equina compression with or without myelopathy
or in cases of significant spinal instability.

• The majority of solid tumors do not respond rapidly to radiotherapy and may benefit from surgery to 
decompress the neural elements and to stabilize the spinal column.

• The rationale for using radiosurgery as opposed to conventional radiotherapy as an adjuvant to surgical
decompression is the predicted improvement in tumor control based on radio-responsiveness.

POSTOPERATIVE RADIOTHERAPY 



● 33 patients (35 target volumes)

● SBRT: 30 Gy in 5 fractions

● Local control at 1 year was 90 %

● No grade 3 or more toxicities

Redmond et al, Int J Radiat Oncol Biol Phys. 2020 Feb



Faruqi S. et al, Pract Radiat Oncol. 2022 Mar-Apr



SBRT to previously irradiated spinal
metastases is safe and effective with 

respect to both local control and pain relief

SBRT has the potential to substantially
reduce the Dmax to the spinal cord, and 

allow to deliver a comparatively higher dose 
then cEBRT





Clin Transl Oncol. 2022 Sep 26.



• In selected patients, the stereotactic radiotherapy on de novo spinal metastases provides excellent
local control and pain relief.

• The possibility to use a fractionated treatment schedule reduces the risk of vertebral fracture, with 
preservation of therapeutic response.

• The stereotactic radiotherapy plays an important role in patients who have previously had surgery.

• The use of stereotactic radiotherapy in reirradiation is safe and effective. 
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