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Dose and fractions

Rich SE et al. Radiother Oncol. 2018;126:547-557  

UNCOMPLICATED BONE METASTASES

Overall response

Single vs. multiple

Fractions

61% vs. 62%

* 8 Gy in 1 fraction vs 20 Gy in 5 fractions or 30 Gy in 10 fractions



Rich SE et al. Radiother Oncol. 2018;126:547-557  

Complete response

Single vs. multiple

Fractions*

* 8 Gy in 1 fraction vs 20 Gy in 5 fractions or 30 Gy in 10 fractions

Dose and fractions

UNCOMPLICATED BONE METASTASES



Laugsand TS, et al. ActaOncol 2013;52:1129–36.
.

Dose and fractions

UNCOMPLICATED BONE METASTASES



Disseminated bone metastases – HALF IRRADIATION BODY (HIB)

Berg RS, et al Acta Oncol. 2009;48:556-561. 

• Phase II trial – 44 patients

• 93% patients with prostate cancer

• Upper body 6-7 Gy, Lower 8 Gy

• Primary outcome: pain and QoL

• Secondary outcome: side effects

UNCOMPLICATED BONE METASTASES



Stereotactic radiotherapy vs. conventional fractionation

Nguyen QN, et al. JAMA Oncol. 2019;5:872-878. 

• Phase II trial – 160 patients

• Majority lung cancer

• 12-16 Gy/1# vs 30 Gy/10#

• Limited spinal metastases

• Primary outcome: pain relief

UNCOMPLICATED BONE METASTASES



Sahgal A, et al. Lancet Oncol. 2021;22:1023-1033. 

• Phase II trial – 229 patients

• Spinal metastases

• Lung cancer about 25%

• 24 Gy/2# vs 20 Gy/5#

• Primary outcome: pain relief

Stereotactic radiotherapy vs. conventional fractionation

UNCOMPLICATED BONE METASTASES



Stereotactic radiotherapy in oligometastatic

UNCOMPLICATED BONE METASTASES

Median overall survival 
28 months (95% CI 18–39) in the control group vs 50 months (95% CI 29–83) in the SABR

Primary endpoint
OS!!

Palma D et al., J Clin Oncol 2020

Median follow-up: 51 months



Stereotactic radiotherapy in oligometastatic

Giaj-Levra N et al. Radia Oncol. 2019;14:184

UNCOMPLICATED BONE METASTASES

24 Gy in 3 fractions



McDonald R, et al. J Bone Oncol. 2014;3:84-89 

Side effects in bone metastases radiation treatment – pain flare

UNCOMPLICATED BONE METASTASES



Side effects in bone metastases radiation treatment – Fractures

Sahgal A, et al. J Clin Oncol. 2013;31:3426-3431. 

57 fractures (14%)

UNCOMPLICATED BONE METASTASES
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Incidence of metastatic spinal cord compression

Kim JM et al. Spine. 2012;37:78-84  

COMPLICATED BONE METASTASES



COMPLICATED BONE METASTASES

NOMS Algorithm

Laufer I, et al. Oncologist. 2013;18:744-751  



Surgery and radiotherapy vs. radiotherapy alone

Kim JM et al. Spine. 2012;37:78-84  

COMPLICATED BONE METASTASES



Dose and fractions – single fraction vs. multiple fractions

Donovan EK et al. Radiother Oncol. 2019;134:55-66  

COMPLICATED BONE METASTASES

Motor response

Ambulatory status

Overall survival



Patchel RA et al. Lancet. 2015;366:643-648  

COMPLICATED BONE METASTASES

Post-operative radiotherapy after decompression

• Randomized phase II trial

• Majority lung cancer

• Surgery + RT vs. RT alone

• Primary outcome: ability to walk



Oldenburger E et al. Radiother Oncol. 2022;173:240-253  

COMPLICATED BONE METASTASES

Management of complicated bone metastases



Re-irradiation

Huisman M et al. Int J Radiat Oncol Biol Phys. 2012 ;84:8-14

UN & COMPLICATED BONE METASTASES

Re-irradiation response rate probability 60%



Re-irradiation

Crown E et al. Lancet Oncol.2014 ;15:164-171

UN & COMPLICATED BONE METASTASES

Single dose comparable to multiple fractions in terms of response to treatment and OS 



CONCLUSIONS (1)

• 8 Gy in single fraction should be preferred to multiple fractions in patients with

uncomplicated bone metastases [Grade A, Level 1]

• Stereotactic radiotherapy did not improve pain relief when compared to single fraction in

bone metastases [Grade A, Level 1]

• Pain flare, occurring in around one third of patients, could be managed by symptomatic

measures such as paracetamol or dexamethasone. [Grade D, Level 5]

• Patients with insufficient pain relief, no pain relief or pain relapse after initial

radiotherapy, should be considered for reirradiation. [Grade A, Level 1]

UNCOMPLICATED BONE MESTASTASES



CONCLUSIONS (2)

• Single site MSCC, < 48h paraplegia and life expectancy of 3 months should be referred for

urgent surgical decompression, stabilisation and followed by post-operative radiotherapy

[Grade A, Level 1B]

• A single dose of 8–10 Gy should be delivered in patients not fit or ineligible for surgery.

[Grade A, Level 1A]

• 30 Gy in 10 fractions should be used post-operatively. [Grade B, Level 1]

• Patients with insufficient pain relief, no pain relief or pain relapse after initial

radiotherapy, should be considered for reirradiation. [Grade A, Level 1]

COMPLICATED BONE MESTASTASES


