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ü  Pallia6ve	Bone	SBRT	should	not	be	(s6ll,	for	a	while)	widely	applied	since	some	
controversies	have	to	be	deepened	

Conclusions	

ü  Bone	SBRT	for	OligoMts	is	highly	promising	but	defini6ve	
technical	details	are	lacking	(s6ll	for	a	while)	

ü  Bone	SBRT	includes	indica6ons	for	retreatment	

ü  Standardiza6on	of	procedure	is	promisly	growing	
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Clinical	Presenta6ons:	

•  Oligometasta6c	Asymptoma6c	

•  Oligometasta6c	Symptoma6c	

•  Mul6ple	Metasta6c	(Bone	+	Visceral)	Symptoma6c		

Metastasis	Presenta6ons	(type,	stability,	compression,	“extra-bone”,etc):	
	

•  Spinal	(cervical,	C1-C2)	

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

Issue’s	Descrip6on	
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Pallia6ve	SBRT	Spine:	Landmark	Trial	2021	

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

RT	Schedule:	
3D(mandatory)RT	=	20	Gy	in	5	fx	

SBRT	=	24	Gy	in	2	fx	

Primary	Endpoint:	
Complete	Response	Rate	@3	mth	

Endpoint	Measure:	
Interna6onal	Consensus	Criteria	ICPRE	(Chow	2012)	

Secondary	Endpoint:	
CR	Rate	@6	mth;	Site-PFS,	OS,	QoL,		

Baseline	Imaging:	MRI	mandatory	(compression	+	GVT	delinea6on	

Delinea6on:	Cox	et	al	Guidelines	(ASTRO,	IJROBP	2012)		
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Pallia6ve	SBRT	Spine:	Landmark	Trial	2021	

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	conven6onal	EBRT	response	for	pain	

•  Mul6ple	frac6ons	of	conven6onal	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	conven6onal	EBRT	and	SBRT	

•  Shagal	et	al.	did	not	compare	significance	for	Overall	and	specifically	Par6al	Response	

•  Other	Random	Trials	differ	in	size	of	study	popula6on	and	loca6on	of	bone	mets.		

•  Relevant	difference	among	other	Random	Trials		in	applied	SBRT	Schedule	



Pallia6ve	SBRT	Spine:	Landmark	Trial	2021	

Cellini,	Manfrida,	Gambacorta,	Valen6ni;	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	presenta6on	needs	

to	be	further	refined		

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

applied	might	hold	a	key	role	for	the	interpreta6on	of	this	discrepancy		

ü  Delinea6on	is	not	yet	unanimously	agreed	on	by	clinicians	and	could	

affect	real-word	prac6ce	

ü  We	believe	that	it	is	s6ll	too	early	to	replace	conven6onal	pallia6ve	

schedules	with	SBRT	
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Pallia6ve	SBRT	Spine:	Landmark	Trial	2021	

Pielkenrood	et	al.;	IJROBP	2021;	Volume	110	Number	2	2021		

RT	Schedule:	
3D	RT	=	8	Gy	in	1	fx	

		20	Gy	in	5	fx	
		30	Gy	in	10	fx	

Endpoint	Measure:	Interna6onal	Consensus	Criteria	ICPRE	(Chow	2012)	

Secondary	Endpoint:	OMED	us;		QoL,	Toxicity	

Baseline	Imaging:	MRI	mandatory	(compression	+	GVT	delinea6on)	

Delinea6on:	SIB	(margin	expansion	for	non-spinal)	

SBRT	=	18	Gy	in	1fx	
		30	Gy	in	3fx	
		35	Gy	in	5fx	

Primary	Endpoint:	Pain	Response	@3	mth	(Complete	+	Par6al)	



Pallia6ve	SBRT	Spine:	Landmark	Trial	2021	

Pielkenrood	et	al.;	IJROBP	2021;	Volume	110	Number	2	2021		
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Pallia6ve	SBRT	Spine:	Landmark	Trial	2021	

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	ambi6ous	expecta6on		
(unfortunate	loss	of	par6cipants	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	

sta6s6cal	uncertainty	

•  Pielkenrood	et	al	suggests	that	SBRT	logis6cs	remain	less	efficient		

•  Cost	effec6veness	is	also	not	addressed	in	the	current	literature		

•  Dose	response	for	metasta6c	bone	pain	at	greater	than	a	single	dose	of	8	Gy,	not	

demonstrated:	tumor	cell	kill		is	not	the	en6re	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		



Pallia6ve	SBRT	Spine:	Summary	RANDOMIZED	Trial	(published)	

Author/
Year	 Trial	Type	 N°	

Pat	
Spine/

Non-Spine	 Selec9on	 Baseline	
Pain	

Chow	
Criteria	
ICPRE		

Blisky	 Paraspinal	
N°	Vert	

Irradiated	
	

MRI	 Delinea9on	

Sprave		
2018	 Ph	2	 55	

Spine	
(Thor-
Lumbar)	

Max	3	
Lesion	 Yes	 Over	

3	mm	 NS	 Max	2	 Mandatory	 Margin	Expansion	

RTOG	(Ryu)	
2019	

Ph	2/		
Ph	3	

(Planned)	
339	

Spine	
(Cervical	
Included)	

Max	3	
Lesion	 >5	 No	 Over	

3	mm	 <5	cm	 Max	2	 Mandatory	
Vertebral	Body	+	
Pedicles	+	GTV	
paraspinal	

Shagal		
2021	

Ph	2/		
Ph	3	

(Unplanned)	
229	

Spine	
(Cervical	+	
Sacral	

Included)	

Any	Lesion	 >2	
	 Yes	 Included	

Max	3	
	

(RT	on	
other	M	
allowed)	

Mandatory	 Cox	2012	ASTRO	

Pielkenrood	
2021	

Ph	2	
	 110	

Spine		
(apart	C1-C2)	

	
+	Non-
Spine	

Max	2	
Lesion	

	
(part	of	
Present	
Trial)	

>3	 Yes	 Mandatory	 SIB		
(Margin	Expansion)	



Pallia6ve	SBRT	Spine:	Summary	RANDOMIZED	Trial	(published)	

Author/
Year	 Trial	Type	 Total	Dose	 Dose	Frac9on	 N°	Frac9ons	 BED	 Set-Up	 IGRT	

Sprave		
2018	 Ph	2	

SBRT	24	 SBRT	24	 SBRT	1	 SBRT	81	
Mask,	VacLoc	 2	CBCT	

RT	30	 RT	3	 RT	10	 RT	39	

RTOG	(Ryu)	
2019	

Ph	2/		
Ph	3	

(Planned)	

SBRT	16	(18)	 SBRT	16	(18)	 SBRT	1	 SBRT	41,6	(50,4)		
NS	 <2	mm	error	

Images	(2D-3D)	RT	8	 RT	8	 RT	1		 RT	14,4	

Shagal		
2021	

Ph	2/		
Ph	3	

(Unplanned)	

SBRT	24	 SBRT	12	 SBRT	2	 SBRT	52,8	
Mask	

2	CBCT	
<1	mm	

<1	degree	RT	20	 RT	4	 RT	5	 RT	28	

Pielkenrood	
2021	

Ph	2	
	

SBRT	8/18	
SBRT	15/30	
SBRT	20/35	

SBRT	8/18	
SBRT	5/10	
SBRT	4/7	

SBRT	1	
SBRT	3	
SBRT	5	

SBRT	14,4/50,4	
SBRT	22,5/60	
SBRT	28/59,4	

Mask,	VacLoc	 NS	
RT	8	
RT	20	
RT	30	

RT	8	
RT	4	
RT	3	

RT	1	
RT	5	
RT	10	

RT	14,4	
RT	28	
RT	39	



Pallia6ve	SBRT	Spine:	Summary	RANDOMIZED	Trial	(published)	

Author/Year	 Primary	
Endpoint	

Median	
Fup	 Compliance		

Pain	
Response	
3	mth	

QoL	
Local	
Control	

	
OS	 Toxicity	 %	Collapse	

Sprave		
2018	

Pain	
Response		
3	+	6	mth	

8,1	mth	 100%		
(both	arms)	

SBRT	43,5	vs		
RT	17,4	

(p=0,0568)	
No	Diff	 NR	 Mean		

7,9	mth	 No	Grade	3	 0%	
	[6	mth	

SBRT	52,6	vs		
RT	10	(p=0,0034)]	

RTOG	(Ryu)	
2019	

Pain	
Response		
3	mth	

NR	 NS	 SBRT	40,3	vs		
RT	57,9	(p=0,99)	 NS	 NR	 NR	 No	Diff	

	 NR	

Shagal		
2021	

Complete	
Response		
3	mth	

6,7	mth	 97%	(both	
arms)	

(CR)	SBRT	35	vs		
RT	14		

(p=0,0002)	
No	Diff	

	6	mth	
SBRT	97	vs		

RT	90	

	6	mth	
SBRT	77%	vs		

RT	73%	

Grade	>3	
1-5%		
both	

SBRT	11%	vs		
RT	17%	

Pielkenrood	
2021	

Overall	
CR	+	PR		
3	mth	

NR	

84%	SBRT	
100%	RT	

(27%	refused	
SBRT)	

(CR+PR	ITT)		
SBRT	40	vs		

RT	32		
(Not	sign.)	

No	Diff	 NR	 6	mth	
85%	 NS	



Pallia6ve	SBRT	Spine:	Summary	Trial	(published)	



Pallia6ve	SBRT	Spine:	Summary	Trial	(published)	

7	Gy	x	3	

10	Gy	x	3	
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Pallia6ve	SBRT	NON	Spine:	Landmark	Trial	2021	

Cao	et	al.;	JRS	Vol.	7,	pp.	199-206	-	2021		

•  Retrospec6ve	(largest	series	to	date)	

•  181	lesions	in	116	pa6ents		

•  Oligometasta6c:	100/116	pa6ents	(85.5%)		

•  CTV=	expansion	margin	at	the	trea6ng	radia6on	oncologist’s	

discre6on	was	applied	to	the	GTV		

•  Median	Dose	was	27	Gy	(range	15-40)	in	3	frac6ons	(range	1-6)		

•  Local	Recurrence:	@6	mth=2.8%;	@1	yr	=	7.2%	;	@2	yrs=12.5%	

•  Fractures:	11/181	lesions	(6%)		

•  Notes:	 	-increasing	PTV	predicted	for	Local	Recurrence;		

	 	-predictors	of	fracture	risk:	ly6c	lesions	and	poorer	KPS			



Pallia6ve	SBRT	NON	Spine:	Landmark	Trial	2021	

Nguyen	et	al.;	IJROBP;	Feb	1;112(2):351-360	-2022		

•  Eleven	cases	of	Non	SPINE	were	contoured	by	nine	interna6onal	radia6on	oncologists		

•  GTV	was	provided	on	the	simula6on	CT	scans	with	accompanying	MR	imaging	

•  	Six	par6cipants	used	a	single	dose	level,	while	3	used	a	two-dose	level	simultaneous	integrated	boost	(SIB)	

technique.	For	the	SIB	cases,	the	largest	volume	receiving	an	SBRT	dose	was	used	for	contour	analysis		



Pallia6ve	SBRT	NON	Spine:	Landmark	Trial	2021	

Nguyen	et	al.;	IJROBP;	Feb	1;112(2):351-360	-2022		



Pallia6ve	SBRT	NON	Spine:	Landmark	Trial	2021	

Nguyen	et	al.;	IJROBP;	Feb	1;112(2):351-360	-2022		



Pallia6ve	SBRT	Spine:	Summary	Remarks	
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Pallia6ve	SBRT	OLIGO	M+:	Landmark	Trial	2021	

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

•  Retrospec6ve	(2007-2016)	

•  Oligometasta6c	(<5	cumula6ve	extracranial	metastases)	

•  356	pa6ents	(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	

pa6ents;	this	did	not	hold	true	in	mul6variable	analysis		



Pallia6ve	SBRT	OLIGO	M+:	Landmark	Trial	2021	

Cao	et	al.;	Radiother	Oncol;	2021	Nov;164:98-103	
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ü  Pallia6ve	Bone	SBRT	should	not	be	(s6ll,	for	a	while)	widely	applied	since	some	
controversies	have	to	be	deepened	

Conclusions	

ü  Bone	SBRT	for	OligoMts	is	highly	promising	but	defini6ve	
technical	details	are	lacking	(s6ll	for	a	while)	

ü  Bone	SBRT	includes	indica6ons	for	retreatment	

ü  Standardiza6on	of	procedure	is	promisly	growing	



Thank	you	for	your	awen6on	
	

Thank	to	AIRO	Pallia6ve	RT	and	Suppor6ve	Therapy	
	

Thank	Dr	Stefania	Manfrida		
for	all	the	support	dealing	with	the	collabora6on	on	

pallia6ve	Radiotherapy			


