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Historical	Landmarks	in	SBRT	
1951-1958	

Year	 Author	 LocaBon	 Event	

1951	 Leksell	 Stockolm	 IntervenBon	of	“SteretoacBc		
Radiosurgery	using	rotaBng	orthovoltage	
unit	

1954	 Lawrenc
e		

Berkeley	 Use	of	heavy	parBcle	for	pituitari	for	cancer	pain	

1962	 Kiellberg	 Boston	
(Harvard	
Cyclotron)	

Use	od	proton	beam	for	intracranial	radisurgery	

1967	 Leksell	 Stockolm	 IntervenBon	of	Gammaknife	using	Co	sources	

1970	 Steiner	 Stockolm	 Use	Gammaknife	for	AVM’s	

1980	 Fabrikan
t	

Berkeley	 Use	helium	ion	for	AVM’s	
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The	Past	of	SBRT	
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Lars	Leksell:	
•  Coined	term	of	radiosurgery	
•  First	procedure	with	orthovoltage	
•  AWer	iniBally	experimenBng	with	parBcle	beam,	
						designed	Gammaknife	with	179	cobalt	-60	source	in	a		
						hemisphere	array	

Orthovoltage	X	ray	tube	 ParBcle	beam	
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Historical	Landmarks	in	SBRT	
1951-1958	

Year	 Author	 LocaBon	 Event	

1951	 Leksell	 Stockolm	 IntervenBon	of	“SteretoacBc		Radiosurgery	using	
toptaBng	orthovoltage	unit	

1954	 Lawrence		 Berkeley	 Use	of	heavy	parBcle	for	pituitary		cancer	
pain	

1962	 Kjellberg	 Boston	
(Harvard	
Cyclotron)	

Use	of	proton	beam	for	intracranial	
radiosurgery	

1967	 Leksell	 Stockolm	 IntervenBon	of	Gammaknife	using	Co	sources	

1970	 Steiner	 Stockolm	 Use	Gammaknife	for	AVM’s	

1980	 Fabrikant	 Berkeley	 Use	helium	ion	for	AVM’s	
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The	Past	of	SBRT	

John		H.	Lawrence	
•  Joined	his	brother	Ernest	Lawrence	(1939	
						Nobel	Prize	for	developing	cyclotron)		
•  Explore	potenNal	use	of	cyclotron-produce		
						radioisotopes	and	nuclear	radiaNon	
•  By	1954	Lawrence	use	heavy	parNcle	for	treaNng	pain	in	

pituitary	cancers	

Raymond	Kjellberg	
•  Pionereed	the	first	treatment	of	pituitary	
										tumors	using	proton	beam	radiosurgery	at	the	
										Harvard	cyclotron	



Historical	Landmarks	in	SBRT	
1951-1958	

Year	 Author	 LocaBon	 Event	
1951	 Leksell	 Stockolm	 IntervenBon	of	“SteretoacBc		Radiosurgery	using	

rotaBng	orthovoltage	unit	

1954	 Lawrence		 Berkeley	 Use	of	heavy	parBcle	for	pituitari	for	cancer	pain	

1962	 Kiellberg	 Boston	(Harvard	
Cyclotron)	

Use	od	proton	beam	for	intracranial	radisurgery	

1967	 Leksell	 Stockolm	 IntervenBon	of	Gamma	Knife	using	
Co	sources	

1970	 Steiner	 Stockolm	 Use	Gammaknife	for	AVM’s	
1980	 Fabrikant	 Berkeley	 Use	helium	ion	for	AVM’s	
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Gamma	Knife	
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Historical	Landmark	
1983-1993	

Year	 Author	 LocaBon		 Event	

1982	 Be`	
Colombo	

Buenos	
Aires	
Vicenza	

Indipendent	developments	of	a	system	
adapBng	LINAC’s	for	radiosurgery	

1986	 Winston/Lutz	 Harvard	 Developments	of	LINAC	based	SRS	based	
on	common	stereotacBc	frame	

1987	 Lindsford	 Pifsburgh	 First	Gamma	Knife	in	the	USA	

1991	 Friedman/Bova	 Florida	 Development	od	a	more	reliable	technique	
for	highly	conformal	radiosurgery	

1991	 LAX/Blomgren	 Karolinska	 First	proposed	SBRT	
1992	 Loeffler/

Alexander	
Boston	 Boston	First	commercially	built	dedicated	

SRS	LINAC	(Varian-	SRS)	
	

1993	 Laing	 Boston	 Gill-Thomas	Cosman	relocable	frame	
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Ladislau	Steiner	
Worked	at	Karolinska	for	over	25	y	before	
spending	the	remaining	career	at	University	of	
Virginia	at	Charlo\esville	since	1987	
Pioneer	in	radiosurgery	for	AVM’s	

Federico	Colombo	
Developed	a	system	for	radiosurgery	using	
	LINAC	for	treatment	of	AVM’s	

Winston/Lutz	
At	Boston	published	the	first	systemaNc	study	of	SRT	
System	performance	tests	that	stablished	the	
	localizaNon	and	treatment	delivery	accuracies	LINAC		
Radiosurgery	treatments	

The	Past	of	SRT	



Refining	radiosurgery		for	flexibility	
with	opBcal	tracking	
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Hamilton	rigid	stereotacBc	spine	frame		

Hamilton	et	al	Neurosurgery	36(29,311-19,	1995	
Hamilton	et	al	Stereo	Funct	NS,	1995		
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The	Present	
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SterotacNc	Radiotherapy	

•  Technique	of	delivering	high	dose	radiaNon	to	a	specific	
target	while	delivering	minimal	dose	to	surrounding	
Nssues	

•  Derived	from	Greek	word,	Stereo=tridimensional	space		
and	taxis=	to	arrange	

•  Unit	used:	
GammaKnife,	LINAC	with	special	colimators	or	micro	MLC,	
CiberKnife,	Heavy	parNcles,	TomoTherapy	
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Gamma	Knife	
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•  Cyberknife	plans	use	
mulNple	fixed-beam	
posiNons	and	mulNple	
isocenters.	

	
•  	Before	the	radiaNon	is	

delivered	from	any	
beam	posiNon,	the	
target	posiNon	is	
tracked	using	an	
integrated	x-ray	image	
processing	system,	
consisNng	of	two	
orthogonal	diagnosNc	
x-ray	cameras	and	an	
opNcal	tracking	system	
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Proton	beam	
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The	Future	
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SterotacNc	Radiotherapy	
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