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Classic	Radia*on-Induced	Liver	Disease	(RILD)		

Clinical	syndrome	of	anicteric	hepatomegaly,	ascites	and	elevated	liver	enzymes	(more	
than	 twice	 the	upper	 limit	of	normal	or	baseline	value)	 typically	occuring	between	2	
weeks	to	3	months	aAer	therapy	
	
Nonclassic	Radia*on-Induced	Liver	Disease	(RILD)		

typically	occuring	between	1	weeks	to	3	months	aAer	therapy,	involves	elevated	liver	
transaminases	 more	 than	 five	 Dmes	 the	 upper	 limit	 of	 normal	 or	 decline	 in	 liver	
funcDon	

A	confounder	of	RILD,	especially	in	popula?on	with	pre-exis?ng	liver	dysfunc?on,	is	the	
baseline	rate	of	morbidity	within	this	popula?on	due	to	their	preexis?ng	liver	disease	



EASL–EORTC Clinical Practice GuidelinesJ Hepatology 2012 RT is applicable for HCC patients at each BCLC stage  







WHAT	IS	THE	ROLE	OF	RT	IN	HCC?	
	



							Typical	liver	locaDons	for	which	SBRT	can	be	safely	delivered	
Typical	liver	locaDons	for	which	SBRT	is	not	easily	suitable	

SABR FOR HCC 



Eligibility	Criteria		
Appropriate	Pa?ent	selec?on		

1.  Histological or radiological confirmation of HCC 

2.  Single lesion with/without satellite nodules 

3.  Multiple lesions: number ≤3, diameter ≤6 cm  

4.  Child-Pugh A-B7 

5.  No extrahepatic disease (N1-M1) 

6.  Tumor vascular thrombosis (TVT) 

7.  PS ECOG 0-1  

SABR FOR HCC 



	

29	pa?ents	with	at	least	one	lesion	>3	cm	
	

Lesion	size:		range	31-120	mm,	median		47	mm	
	

Median	follow-up	?me	of	18	months	
	

No	local	failure	was	observed	
	

SABR	provided	LC	and	survival	 rates	 comparable	 to	other	 local	 therapies	 for	paDents	
with	HCC	lesion	sized	>3	cm,	with	acceptable	toxicity	profile	(RILD	6%)	

Time	between	HCC	diagnosis	and	SABR	delivery		
was	significantly	correlated	with	OS	(p	0.032)	

71.7%	

56.2%	

57.9%	

41.2%	



  

Before	SABR	

A]er	SABR	

PORTAL	VEIN	THROMBOSIS	
	
• 	 PTV	 is	 a	 poor	 prognosDc	 factor	 (precludes	 surgery	
and	arterial-directed	therapies)	

• 	RT	has	been	used	with	PVT.	RecanalizaDon	occurs	in	
30-80%	post	RT	

•  	 However	 it	 is	 a	 slow	 process	 (median	 Dme	 to	
maximal	response	6	months)	



1.  Surgery and loco-regional treatment contraindicated or refused 

2.  Recurrent HCC after loco-regional treatment 

3.  HCC BCLC B in association with loco-regional treatment (e.g  TACE) 

4.  As a bridge to liver trasplantation 

5.  Neoadjuvant to liver trasplantation or local treatment (downstaging) 

 

Clinical	Indica?ons	

SABR FOR HCC 





No differences in operative (intra- peri-operative) morbidities or hospitalization  



Toxicity	profile	was	acceptable	with	only	one	
paDent	 who	 experienced	 a	 category	 shiA	 in	
terms	 of	 liver	 funcDon	 and	 surgical	
procedures	 which	 were	 not	 consistently	
affected	 by	 prior	 SABR	 (only	 one	 case	 of	
surgical	technique	modificaDon)	
	
	Local	control	was	excellent	



SABR	@	Turin	University	–	Follow	up	



Percentage necrosis was greater than percentage 
size reduction at each point in time and the 
magnitude of difference increased at each point. 





§  GTV is defined as a primary tumor plus abnormal portal areas 

§  CTV defined as GTV plus a 0.5-1 cm margin for subclinical disease 

§  ITV is defined as the envelope of all CTVs from the different respiratory 

phases (as equivalent of  the PTV) 

§  Single or multiple, coplanar or non-coplanar, moni-isocentric arcs  

§  Daily Cone beam  CT acquisition 

§  Tri-phase four-dimensional CT (4D CT) 

§  Incorporation of MRI in planning for a more precise target delineation 



  

Site	of	The	Tumor	(142	lesions)	



Future	developments	

	
•  Li)le	is	known	about	the	tolerance	of	the	liver	to	re-irradiaDon	

•  IntegraDon	of	an	MRI	scanner	with		
				a	linea	accelerator	(MRI	linac)	
	

	



Future	developments	

The	combinaDon	of	sorafenib	and	SBRT	to	paDents	with	locally	advanced	HCC	and	Child	
Pugh	A	liver	funcDon	resulted	in	unacceptably	high	rates	of	serious	toxicity.		
	
	

Randomized	trials	have	been	development	for	HCC	and	are	currently	accruing	paDent	
	

• 	 NTC02470533	PI	Mendez	Romero	Phase	II	randomized	trial	comparing	TACE	with	drug-eluDng	beads	
and	SBRT	in	paDents	with	Child	Pugh	grade	A	cirrhosis	who	are	inelegible	for	resecDon	and	RFA.	

• 	 NTC	01730937	PI	Dawson	 is	an	 internaDonal	phase	 III	 randomized	study	between	sorafenib	alone	
and	SBRT	followed	by	sorafenib	in	paDents	with	Child	Pugh	grade	A	cirrhosis	

• 	 NTC02182687	 PI	 Nugent	 is	 randomizing	 paDents	 	 between	 TACE	 and	 SBRT	 as	 a	 bridge	 to	 liver	
transplant	PaDent	should	fulfill	the	Milan	criteria	Child	Pugh	grade	A	or	B	>7	are	allowed	

• 	 NTC02323360	 	 is	a	phase	 III	 randomized	trial	 for	paDents	with	 incomplete	response	aAer	TACE	or	
TAE	followed	or	not	followed	by	SBRT	

•  NTC	02513199	PI	Buckstein	the	combinaDon	of	chemoembolizaDon	abs	SBRT	in	unresecetable	HCC	is	
being	tested,	but	not	in	a	randomized	se^ng	
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The	 opDmal	 combinaDon	 of	
systemic	 and	 SABR	 is	 yet	 to	
be	determined	



Take	home	messages	

				There	is	a	growing	clinical	experience	in	HCC	RT	with	promising	clinical	outcomes		

						SAFE	
	 high	 doses	 well	 tolerated	 in	 paDents	 with	
normal	underlying	liver	funcDon	

	
					EFFECTIVE	

	 recent	prospecDve	studies	of	more	focal	RT	for	
liver	 tumors	 suggest	 that	 higher	 doses	
associated	with	good	local	control	

	
					CAUTION	

	 SABR	may	 not	 be	 appropriate	 in	 paDents	 with	
underlying	liver	dysfuncDon	



“BeBer	is	possible.	It	does	not	take	genius.It	takes	moral	clarity.	It	takes	ingenuity.	And	above	all,	it	
takes	a	willingness	to	try”	
	

Atul	Gawande	
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