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-  1991	
-  Pre	3DCRT	
-  Volume	effect	(1/2-1/3-whole	organ)	



QUANTEC:	



But	SBRT	before	
	
-	protocols	
-	QUANTEC	
-	Report	of	AAPM	Task	Group	101	
	

Dose	tolerance	guidelines	were	extremely	rare	
	
->	we	began	to	accumulate	sparsely	published	
data	
	

It	grew	to	500	dose	tolerance	limits	and	as	of	2016	over	1000	published	limits	but	
	
•  Discordant	
•  Ever	changing		
•  Lack	quan?ta?ve	es?mates	of	corresponding	incidence	of	complica?on	



•  NTCP	for	SBRT	are	considerably	different	from	conven?onal	RT	due	to	extreme	
dose	frac?ona?on	schemes	

•  Normal	?ssue	dose	limits	for	SBRT	should	not	be	directly	extrapolated	from	
conven?onal	RT	data	

•  A_en?on	to	frac?on	size,	total	dose,	?me	intrafrac?ons,	OTT	



•  NTCP	for	SBRT!	



Dose	tolerance	limit	
Human	dose	tolerance	to	RT	
depends	on	many	factors	but	
must	specify	at	least:	
	
-  Dose	
-  Frac?ona?on	
-  Volume	
-  Endpoint	
-  Follow	up	
-  Es?mated	risk	of	the	endpoint	

occurring	within	the	follow	up	
?me	

Endpoint	and	length	of	follow	
up	must	be	clearly	stated		
Emami	5	years	->	convenient,	
both	early	and	late	toxicity	but	
for	SBRT…..	
-  No	much	available	data	yet	
-  Interest	in	?ming	of	the	

onset	of	symptoms	



DVH	Risk	Map:	

•  Simple	graph			
->	informa?on	rela?ng		a	range	of	dose	tolerance	limits	as	a	func?on	of	the	
number	of	frac?ons	
	->	help	physicians	make	decisions		

•  Show	the	state	of	the	literature	for	each	cri?cal	structure	



Low	risk	–	high	risk:	

EMAMI:	5%	and	50%	
risk	levels	
	
	but	some	structures	
(spinal	cord)	
required	much	lower	
complica?ons	rate	
than	others	
structures	as	ribs.	

QUANTEC:	custom	risk	
levels	for	each	
structure	

compromise	

•  Includes	a	plot	of	all	published	dose	tolerance	
limits	in	1-5	frac?ons	->	the	highest	commonly	
used	limit	is	selected	as	the	high	risk	limit	

	
•  Low	risk	limit	
	



²  each	published	limit	

X	published	complica?ons	for	which	
there	is	insufficient	data	to	know	if	
it	is	an	acceptable	risk	level	

The	risk	level	of	each	of	these	limits	can	
be	determined	from	a	dose	response	
model,	that	is	an	equa?on	that	gives	risk	
as	a	func?on	of	dose	



Volume	effects:	

1-	Conven?onal	frac?ona?on	

2-	SBRT	

Smaller	volumes	
Absolute	volumes	->	
Specific	to	each	
anatomical	structure		

EMAMI:	dose	tolerance	
limits	for	large	volumes	



DVH	Risk	map	for	ribs:	

Endpoint:	RT	induced	rib	fractures	G1	up	to	G3-4	

�	dose	volume	points	below	low	risk	limits	
�	dose	volume	points	above	high	risk	limits			
�	dose	volume	points	between	low	and	high	risk	limits			
	







Conclusions:	
DVH	risk	map	->	
	
•  important	informa?on	in	rela?on	to	the	choice	of	the	frac?ona?on	and	

volume	effect	

•  allow	an	immediate	es?mate	of	the	risk	




