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Radioterapia stereotassica nelle metastasi vertebrali: sempre e comunque?
Perché NO
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SBRT in Metastasi vertebrali: Domande alternative a ˝Perché no˝

• ˝Perché si ?˝

• ˝Perché no !!!˝

• ˝Per-chi ?˝

• ˝Per-come ?˝

Introduction



• ˝Perché si ?˝

G. Morandi, U.Tozzi, E. Ruggeri; Sanremo 1987

˝Si può dare di più….
….perché è dentro di noi…

….come fare non so….non lo sai neanche tu…
…ma di certo si può dare di più…˝

General Considerations

˝A questo paziente vorrei dargli un po' di più˝



Rich et al; Radiother Oncol - 2018 

Standard RT not enough?!

• ˝Perché si ?˝

˝A questo paziente vorrei dargli un po' di più˝

General Considerations

Overall Pain Response: 62%
Complete Pain Response: 24%

Singh et al; Radiother Oncol - 2020 

1 yy Local Control: 81%



Wong et al; Ann Pall Med - 2023

Ø Cost-effictiveness:
ü The estimated cost of spine SBRT based on the US national Medicare reimbursement rate for 2020 

are more than double the cost of a five-fraction cEBRT treatment; 
ü more than triple that of a single-fraction treatment 

• ˝Perché si ?˝
General Considerations

Ø Claiming a new standard implies to make it affordable and available to all patients



• ˝Perché no !!!˝

Recommendations: 
• Oligometastatic bone lesions may be offered local ablative SBRT but should be carefully informed about the potential risks and benefits, 

while evidence for an overall survival benefit from phase 3 trials is still lacking. [Grade B, Level 2b] 

• There is no advantage to higher dose conventional radiotherapy or SBRT over single dose conventional radiotherapy for pain response in 
oligometastatic bone disease. [Grade B, Level 1b] 

Van der Velde et al; Radiother Oncol - 2022

General Considerations



• ˝Perché no !!!˝

Recommendation: 
• SBRT should not be used routinely outside clinical trials for MSCC. [Grade D, Level 5] 

Oldenburger et al; Radiother Oncol - 2022

General Considerations



AIOM; Linee Guida Metastasi Ossee e Salute Osso – 2021, 2022, 2023

• ˝Perché no !!!˝
General Considerations



• ˝ Per-chi ? ˝
Clinical Presentations:

• Oligometastatic Asymptomatic

• Oligometastatic Symptomatic

• Multiple Metastatic (Bone + Visceral) Symptomatic

• (Multiple Metastatic Asymptomatic)

Metastasis Presentations 
(type, stability, compression, “extra-bone”, etc…):

• Spinal (cervical, C1-C2)

• Non-Spinal (Sacral, Pelvic, Long bone)

General Considerations



General Considerations
• ˝ Per-come ? ˝

Cox et al; IJROBP - 2012

Spinal Non-Sacral Spinal Sacral SIB

Dunne et al; Radiother Oncol - 2022



General Considerations
• ˝ Per-come ? ˝

Giaj‐Levra et al; Radiat Oncol - 2021



General Consideration

Ø 1373 contactable physicians à 551 responses (40.1%) were received;
The most common disease sites treated were lung (89.3%), spine (67.5%), and liver (54.5%).

Survey on SBRT Application in USA

Pan et al; Cancer - 2011



Survey on SBRT Application Worldwide

Lewis et al; Am J Clin Oncol - 2015

Ø 1007 completed surveys from RTs in 43 countries 

• USA (42%), Canada (11%), Japan (10%), Western Europe (7%), Australia/New Zealand (6%) 

• Treated organs : lung (90%), liver (75%), and spine (70%) 

General Consideration
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OligoMts Spine
ü Heterogeneity Minimal Agreement: 60%

Zilli et al; Radiother Oncol - 2022



OligoMts Spine
ü Heterogeneity

Cao et al.; Radiother Oncol; 2021 Nov;164:98-103

• Retrospective (2007-2016)
• Oligometastatic (<5 cumulative extracranial metastases)

• 356 patients (Bone lesions: Spine; NON Spine; Both)
• 288 spine and 233 NON Spine

• Local Recurrence: @6 mth=6,3%; @1 yr = 12,6% ; @2 yrs=19,3%

• Notes: Univariable analysis suggested inferior LC and OS in spine 

patients; this did not hold true in multivariable analysis 



OligoMts Spine
ü Heterogeneity

Cao et al.; Radiother Oncol; 2021 Nov;164:98-103
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Non OligoMts Spine - Trials

Gouveia et al , Radiother Oncol - 2021



I Magnifici 7-1960

Non OligoMts Spine - Trials



Author/
Year

N° Pts Setting Shedule
(Gy/n° fx)

Spine 
Quote

MRI pre-RT
Use

Delineation 1°
Endpoint

Result
for

SBRT

Ryu
2023 339 Ph 2/3 R

(planned)
8/1fx VS 

16 or 18/1fx
Spine
OLIGO Mandatory Partial

Vertebra Over Resp

Shagal
2021 229 Ph 2/3 R

(unplanned) 20/5fx VS 24/2fx Spine Mandatory Cox et al Complete 
Resp

Pielkenrood
2021 89 Ph 2 R

8/1fx or 20/5fx or 30/10fx 
VS

8-18/1fx or 15-30/3fx or
20-35/5  

Spine 50% Mandatory SIB Over Resp

Sakr
2020 22 Ph 2 R 20/5fx VS 27/3fx Not specified Optional Whole 

Vertebra Over Resp

Nguyen
2019 160

Ph 2 R
(Non-

Inferiority)

30/10fx VS 
12 or 16/1fx

Mostly not
Spine Not specified GTV+5mm

(both arms) Over Resp

Sprave
2018 55 Ph 2 R

(Explorative)
30/10fx VS 

24/1fx
Spine

(not Cervical) Mandatory
GTV+5mm+ 

(CTV in 3 
sections)

Over Resp

Berwouts
2015 45

Ph 2 R
3 arms

(on DPBN)

8/1fx VS 
8/1fxDPBN VS 
16/1fx DPBN

Mostly not
Spine Mandatory Dose Paint By 

Number Over Resp

Trials



Non Oligo - Systematic Reviews
Author/

Year
N° Trials

RcT/other
Missing

˝7 Magnificents˝ 7 Magnificents Global Outcome for 
SBRT

Wong 2023
(Radiother Oncol)

3/0
Pielkenrood 2021, Nguyen
2019, Sakr 2020, Berwouts

2015

Song 2023
(IJROBP)

6/4
(1 prospective

+3 retrospective)
Ryu 2023

Ito 2022
(Radiat Oncol)

7/0 -

Lee 2022
(Crit Rev Oncol Haemat)

6/0
(refers to ˝old˝ 

Ryu 2019)

Berwouts
2015

Wang 2022
(Frontiers Oncol)

4/0 Ryu 2023, Sakr 2020, 
Berwouts 2015

X

X

XX

X
X

XX

X
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van der Velden, van der Linden Lancet Oncol 2021; 22
Shagal et al.; Lancet Oncol 2021; 22: 1023–33 

• Pooled data from almost 30 randomised trials show conventional EBRT response for pain

• Multiple fractions of conventional EBRT did not increase complete response rate for pain 

• In other available Random Trials overall response rates for pain in the ITT at 3 months did 

not find a significant difference between conventional EBRT and SBRT

• Shagal et al. did not compare significance for Overall and specifically Partial Response

• Other Random Trials differ in size of study population and location of bone mets. 

• Relevant difference among other Random Trials  in applied SBRT Schedule



Cellini, Manfrida, Gambacorta, Valentini; Lancet Oncol 2021; 22
van der Velden, van der Linden; Lancet Oncol 2021; 22

Shagal et al.; Lancet Oncol 2021; 22: 1023–33 

ü The workflow to select the best treatment for each presentation needs to 

be further refined 

ü The biological equivalent dose (BED) associated  to different schedules 

applied might hold a key role for the interpretation of this discrepancy 

ü Delineation is not yet unanimously agreed on by clinicians and could 

affect realword practice

ü We believe that it is still too early to replace conventional palliative 

schedules with SBRT



Hoskin et al.; IJROBP 2021; Vol. 110, No. 2, pp. 368-370, 2021 
Pielkenrood et al.; IJROBP 2021; Volume 110 Number 2 2021 

• It might be argued that a 25% improvement was already an ambitious expectation  
(unfortunate loss of participants in the SBRT arm, a clinically significant difference of say 10% or more would be 

easily missed)

• Higher response rates in the SBRT arm; however wide confidence intervals highlights the 

statistical uncertainty
• Pielkenrood et al suggests that SBRT logistics remain less efficient 

• Cost effectiveness is also not addressed in the current literature 
• Dose response for metastatic bone pain at greater than a single dose of 8 Gy, not 

demonstrated: tumor cell kill  is not the entire answer to pain relief 
• Central issue in this discussion: we must not be transfixed by the lure of new technology 

but acknowledge that a small subgroup, possibly those with spinal oligometastases 



• Efficient Pain Control ?
• Easy to set and deliver?
• Repeatable?
• Good Local Control?
• Tested and tested?
• Homogeneous? Standard Palliative RT

(By now…unless Clinical Trial)



Conclusions

• La SBRT rappresenta il futuro per il trattamento delle Metastasi 
Spinali: resta solo da capire il ˝perché˝, ˝per-chi˝ e ˝per-come˝.

• Al momento meglio riservarla a casi selezionati, Centri di ampio 
volume e preferibilmente Studi Clinici


