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Introduction:	 Pediatric	 applications	 of	 focused	 ultrasound	 (FUS)	 therapy	will	 require	 large	 cohorts	 of	
patients	 to	 prove	 safety	 and	efficacy	 to	 both	 government	 regulatory	 bodies	 and	health	 care	 insurers.	
However,	 it	 is	 difficult	 for	 single	 institutions	 to	 recruit	 enough	 patients	 to	meet	 these	 requirements.	
Incorporation	 of	 a	 data	 registry	 of	 patient	 information	 including	 demographics,	 symptomatology,	
medication,	 imaging,	 treatment	 plans,	 intraoperative	 thermometry	 and	 outcomes	 will	 allow	 rapid	
accrual	of	cases	between	multiple	centers,	demonstrating	safety	and	efficacy,	and	enabling	widespread	
implementation	 of	 new	 FUS	 procedures.	 Incorporation	 of	 treatment	 guidelines	will	 ensure	 consistent	
treatment	between	centers,	enabling	comparative	studies	with	existing	standards	of	care.	

Progress	Towards	Specific	Aims:	

1. To	implement	prospective	multicenter	databases	and	registries	for	clinical	applications	of	
focused	ultrasound	in	pediatric	populations,	beginning	with	osteoid	osteoma.	

We	have	designed	and	implemented	an	online	registry	at	the	Hospital	for	Sick	Children	for	
focused	ultrasound	treatment	of	osteoid	osteoma.	The	registry	is	in	REDCapTM	format	on	a	secure	
server	at	the	SickKids	Research	Institute’s	Center	for	Computational	Medicine.	Data	fields	include	
large	 image	 data	 sets,	 treatment	 plans,	 intraoperative	 thermometry	 and	 outcomes.	 We	 have	
entered	our	first	five	patients	into	the	database,	and	are	in	the	process	of	entering	our	remaining	
4	patients.	The	registry	is	also	designed	for	external	secure	access.	We	have	adapted	the	registry	
data	 forms,	and	opened	data	entry	 for	external	access	as	other	 centers	begin	 to	 treat	patients.	
Although	 there	 were	 some	 delays	 in	 setting	 up	 the	 sub-site	 agreements	 between	 all	 the	
participating	 institutes	 and	 some	 of	 the	 sites	 do	 not	 yet	 have	 clinical	 data	 to	 upload	 to	 the	
registry,	we	feel	that	that	we	are	well	on	our	way	to	prepare	the	registry	for	our	external	partners.		
Also,	by	working	through	the	complexities	of	registry	design,	and	the	creation	of	agreements	and	
oversight	 structures	 for	 the	 first	 time,	 has	 provided	 us	 with	 the	 experience	 required	 to	 help	
facilitate	(and	speed	up)	future	registry	developments.	
	

2. To	expand	this	initial	platform	for	other	pediatric	disorders	including,	primary	bone	tumors,	
bone	metastases	and	soft	tissue	tumors.	

Although	we	have	not	yet	expanded	our	 registry	 to	other	pediatric	disorders,	Dr.	Michael	
Temple	 (SickKids	 Hospital)	 is	 organizing	 a	 broad	 multi-center	 registry	 through	 the	 Society	 of	
Pediatric	 Interventional	 Radiology	 (SPIR)	 for	 osteoid	 osteoma.	 This	 registry	 looks	 at	 tracking	
treatment	 outcomes	 from	 all	 ablative	 osteoid	 osteoma	 procedures,	 including	 RF	 ablation,	 laser	
ablation,	cryoablation,	and	focused	ultrasound.	This	will	enable	both	FUS	sites	and	non-FUS	sites	
to	contribute	to	the	registry	and	to	enable	comparison	of	FUS	to	the	standard-of-care.	

The	osteoid	osteoma	database	is	being	developed	in	a	series	of	small	modules	that	contain	
elements	 focused	 on	 specific	 components	 of	 data	 collection	 (e.g.	 demographics,	 focused	
ultrasound	parameters,	description	of	osteoid	osteoma,	etc.)		The	vetted	modules	will	be	stored,	
modified	 and	 reused	 in	 varying	 combinations	 to	 allow	 for	 expansion	of	 the	 existing	 registry	 (or	
creation	 of	 new	 registries)	 to	 study	 different	 procedures	 or	 disease	 processes	 with	 the	
appropriate/specific	data	elements	required.		
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3. To	link	clinical	standard-of-care	guidelines,	initially	for	osteoid	osteoma,	to	the	database	for	
quality	improvements	in	pediatric	focused	ultrasound	clinical	applications.	

Dr.	 Temple	was	 the	 lead	 author	 on	 a	 set	 of	 treatment	 guidelines:	 “Establishing	 a	 clinical	
service	 for	 the	 treatment	 of	 osteoid	 osteoma	 using	 magnetic	 resonance-guided	 focused	
ultrasound:	overview	and	guidelines”,	published	 in	 the	 Journal	of	Therapeutic	Ultrasound	 (2016	
May	 20;4:16.	 doi:	 10.1186/s40349-016-0059-6).	 Co-authors	 on	 the	 paper	 included	
interventionalists	 from	The	Hospital	 for	Sick	Children,	Sapienza	University	of	Rome,	the	Focused	
Ultrasound	 Foundation,	 Stanford	University,	 and	 the	UCSF	 School	 of	Medicine.	 This	 paper	 is	 an	
important	contribution	as	it	allows	the	current	FUS	sites	treating	osteoid	osteoma	to	standardize	
best	 practice,	 and	 it	 provides	 a	 valuable	 resource	 for	 new	 pediatric	 sites	 adopting,	 or	
contemplating,	FUS	as	a	treatment	modality	for	osteoid	osteoma.	

	
Discussion:	 We	 feel	 that	 this	 registry	 will	 be	 extremely	 valuable	 for	 moving	 focused	 ultrasound	
treatment	of	osteoid	osteoma	from	clinical	research	to	standard-of-care,	and	there	was	a	very	positive	
meeting	 in	August	2016	during	 the	Focused	Ultrasound	Foundation	Symposium	between	many	of	 the	
focused	 ultrasound	 institutes	 with	 pediatric	 programs.	 Leading	 physicians	 including	 Michael	 Temple	
(SickKids	 Hospital),	 Ted	 Laetsch	 (UT	 Southwestern),	 Alessandro	Napoli	 (Sapienza	University	 of	 Rome),	
Pejman	 Ghanouni	 (Stanford	 University),	 Suzanne	 LeBlang	 (FUS	 Foundataion),	 and	 Matthew	 Bucknor	
(UCSF)	were	all	in	attendance	and	are	highly	committed	to	the	success	of	this	registry.		

Also,	 at	 last	 year’s	 meeting,	 Dr.	 Alberto	 Bazzocchi	 (Sapienza	 University	 of	 Rome)	 suggested	
compiling	 all	 cases	 of	 focused	 ultrasound	 treatment	 of	 osteoid	 osteoma	 in	 a	 retrospective,	 multi-
institutional	manner.		We	are	moving	forward	with	this	idea	as	it	will	provide	several	benefits	including:		
• Comparison	 of	 treatment	 techniques,	 inclusion/exclusion	 criteria	 and	 outcome	 measurements	

currently	being	used	at	FUS	sites.	This	information	would	then	form	the	basis	for	discussion	towards	
creating	consensus	on	appropriate	FUS	treatment	parameters	and	patient	selection.		

• Real-life	testing	of	the	registry	database	design.		By	having	sites	enter	their	retrospective	data	into	a	
copy	of	the	prospective	registry,	it	will	provide	a	method	of	additional	testing	using	real	patient	data.		
This	will	allow	assessment	of	both	 the	definition/interpretation	of	data	elements	and	ensure	 there	
are	no	subtle	issues	with	data	entry	design.		Any	issues	found	in	the	retrospective	database	can	then	
be	used	to	modify	the	prospective	registry.	


