




DeMatteo	RP	et	al	Ann	Surg	2000	
Cheung	TT	et	akl	ANZ	J	Surg	2014	



Author	 Patients	 Pre-op	TKI	 Post-op	TKI	 Survival	 Factors	

DeMatteo	RP,	
2000	

200	 None	 None	 Disease	specific	
survival,	median	19	
months	

•  N=53	of	94	patients	(56.4%)	with	liver-only	
disease	

•  Significant	risk	factors	include	male,	tumor	>	
5	cm,	prior	incomplete/unresectable	tumors	

Xia	L	et	al,	
2010	

19	 19	 19	 3-year	OS	89.5%	in	
surgical	versus	60%	
in	non-surgical	
patients	

Surgery	also	improved	OS	in	patients	who	
responded	poorly	to	6	months	of	preoperative	
imatinib	compared	to	non-operative	patients	

Turley	RS,	
2012	

39	 19	 27	 OS:	1-year	97%	and	
3-year	67%	

Surgery	and	post-operative	TKI	therapy	improve	
survival	

Selected	series	reporting	outcomes	after	multi-modality	therapy	for	GIST	liver	metastases	
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Heinrich	MC	et	al	J	Clin	Oncol	2003	
Eisenberg	BL	et	al	Hematol	Oncol	Clin	North	Am	2012	
Heinrich	MC	et	al	J	Clin	Oncol	2008	
Demetri	GD	et	al	Lancet	2006	
Demetri	GD	et	al	Lancet	2013	
	



Kanda	K	et	al	Int	J	Clin	Oncol	2016	
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www.medtronic.com	
www.jnjmedicaldevices.com	



New	liver	metastasis	
identified	6	years	after	initial	
diagnosis	

Microwave	ablation	
performed	of	liver	
metastasis	

3	months	following	
ablation	

24	months	
following	ablation	

Follow-up	MRI	scans	





0°	C	isotherm	

Argon	
high	P	
Low	T	

1	atm	
low	T	

1	atm	
low	T	

Lethal	(-20°	C)	isotherm	
Non-lethal	

ice	formation	
5	mm	

www.endocare.com	



Erinjeri	JP	et	al	J	Vasc	Intervent	Radiol	2010	



Liver	metastasis	 Cryoablation	
CT	3	months	following	
cryoablation	



•  Patients	grouped	into	3	categories:	
A.  RFA	of	all	residual	liver	tumors	on	achievement	of	at	least	SD	

during	imatinib	treatment	WITHOUT	adjuvant	imatinib	(median	
neoadjuvant	treatment	duration	8	months,	range	4-33	months),	
n=11	tumors	in	7	patients	

B.  RFA	of	all	residual	liver	tumors	on	achievement	of	at	least	SD	
during	imatinib	treatment	WITH	adjuvant	imatinib	(median	
neoadjuvant	treatment	duration	10	months,	range	4-21	months),	
n=11	tumors	in	5	patients		

Hakime	A	et	al	Cardiovasc	Intervent	Radiol	2014	



Jones	RL	et	al	Eur	J	Surg	Oncol	2010	



Jung	JH	et	al	J	Vasc	Intervent	Radiol	2015	



Jung	JH	et	al	J	Vasc	Intervent	Radiol	2015	



Portal	vein	

Hepatic	artery	

Tumor	
feeding	
vessel	

http://webpalette.co.in/eira/Vascular-
ChemoEmbolization.html	





Cao	G	et	al	Chinese	Journal	of	Cancer	Research	2014	



Koboyashi	K	et	al	Cancer	2006	



Takaki	H	et	al	J	Gastrointest	Canc	2014	



Liver	metastasis	 TAE	 CT	follow-up	
2	months	

TAE	#2	 CT	follow-up	
4	months	

10	months	

12	months	



www.sirtex.com	
	



Median,	43	months;	range,	20-104	months		
Rathmann	N	et	al	J	Vasc	Intervent	Radiol	2015	



Mikell	JK	et	al	Int	J	Rad	Oncol	2016	



Liver	metastasis	 CT	scan	3	months	following	Y90	
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CT	scan	6	months	following	Y90	



Multiple	liver	metastases	 MRI	2	years	after	2	years	of	
imatinib	

Y90	planning	procedure	
performed	

Lung	shunt	fraction	31.1%	



𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦(𝐺𝐵𝑞)= 𝐷(𝐺𝑦)×[(𝑇/𝑁 ×𝑚𝑎𝑠𝑠𝑡𝑢𝑚𝑜𝑟(𝑘𝑔))+𝑚𝑎𝑠𝑠𝑙𝑖𝑣𝑒𝑟(𝑘𝑔)]/49,670×(1−𝑙𝑢𝑛𝑔 
𝑠ℎ𝑢𝑛𝑡 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛) 	

𝑇/𝑁 =(𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑡𝑢𝑚𝑜𝑟(𝐺𝐵𝑞)∕𝑀𝑎𝑠𝑠𝑡𝑢𝑚𝑜𝑟(𝑘𝑔) /
𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑙𝑖𝑣𝑒𝑟(𝐺𝐵𝑞)∕𝑀𝑎𝑠𝑠𝑙𝑖𝑣𝑒𝑟(𝑘𝑔)  )	

𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦(𝐺𝐵𝑞)= (𝐵𝑆𝐴−0.2)+𝑉𝑜𝑙𝑢𝑚𝑒𝑡𝑢𝑚𝑜𝑟 ×100/𝑉𝑜𝑙𝑢𝑚𝑒𝑙𝑖𝑣𝑒𝑟 	

𝐵𝑆𝐴(𝑚2)=0.20247×ℎ𝑒𝑖𝑔ℎ𝑡(𝑚)0.725×𝑤𝑒𝑖𝑔ℎ𝑡(𝑘𝑔)0.425	
•  Body	Surface	Area	Method	

•  Simple	
•  Likely	suitable	for	“small”	

tumors	

•  Partition	Method	(PM)	
•  Personalized	dosimetry	
•  Control	over	radiation	

doses	to	lung,	liver,	and	
tumor	



Absorbed	dose	is	NOT	uniform	and	affected	by	
	-Heterogeneous	normal	liver	uptake	
	-Heterogeneous	tumor	uptake	
	-Size	and	multiplicity	of	tumors	
		

	

Mikell	JK	et	al	Int	J	Rad	Oncol	2016	



Bourien	H	et	al	Eur	J	Nucl	Molecul	Imag	2019	



Liver	metastasis	 MAA	mapping	 Follow-up	

10	days	

5	months	

Achievements	
1.  Disease	control	
2.  Contralateral	liver	hypertrophy	
3.  ?More	targeted	approach	for	resistant	disease	
4.  ?Liver	resection	



Liver	metastasis	

5	cm	

Combination	TAE	and	thermal	ablation	 Follow-up	

1	month	

6	month	






