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SKIN	CANCER:	EPIDEMIOLOGY 

•  Non	melanoma	skin	cancer	

•  80%	-	Basal	Cell	Carcinoma	(BCC)	

•  20%	-	Squamous	Cell	Carcinoma	(SCC)	

• Melanoma		

•  Others	rare	histologies	

•  Jemal	A,	Murray	T,	Ward	E,	Samuels	A,	Tiwari	RC,	Ghafoor	A,	Feuer	EJ,	Thun	MJ.	CA	
Cancer	J	Clin.	2005	Jan-Feb;55(1):10-30.	

•  Perez	and	Brady's	Principles	and	PracUce	of	RadiaUon	Oncology	-	December	3,	2007	|	
ISBN-10:	078176369X	EdiXon:	FiYh	



SKIN	CANCER 

•  Surgery	or	Radiotherapy	
•  External	Beam	RT	or	IntervenUonal	RT	

•  Mould/Surface	technique	or	IntersUUal	technique	
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SKIN	CANCER:	MAIN	THERAPIES 

External	Beam	Radiotherapy	
	

IntervenUonal	Radiotherapy	
(brachytherapy)	

•  Perez	and	Brady's	Principles	and	PracXce	of	RadiaXon	Oncology	-	December	3,	2007	|	
ISBN-10:	078176369X	EdiXon:	FiYh	

•  Radiotherapy	in	PracXce	–	Brachytherapy,	Peter	J.	Hoskin	(Editor),	Catherine	Coyle	
(Editor)	3	Feb	2005	|	ISBN-10:	0198529406	

SURGERY	 RADIOTHERAPY	



SKIN	CANCER:	MAIN	THERAPIES 

•  Avril	MF1,	Auperin	A,	Margulis	A,	Gerbaulet	A,	Duvillard	P,	Benhamou	E,	Guillaume	JC,	
Chalon	R,	PeXt	JY,	Sancho-Garnier	H,	Prade	M,	Bouzy	J,	Chassagne	D.	Basal	cell	carcinoma	
of	the	face:	surgery	or	radiotherapy?	Results	of	a	randomized	study.	Br	J	Cancer.	1997	

 347 patients	

The 4-year actuarial failure rate was  
 
0.7% (0.1-3.9%)   in the surgery group  
7.5% (4.2-13.1%)  in the RT group  
 

(P = 0.003)	



SKIN	CANCER:	MAIN	THERAPIES 

•  Mazeron	JJ1,	Chassagne	D,	Crook	J,	Bachelot	F,	Brochet	F,	Brune	D,	Brunin	F,	Bunescu	U,	
Daly	N,	Danczak	S,	et	al.	RadiaXon	therapy	of	carcinomas	of	the	skin	of	nose	and	nasal	
vesXbule:	a	report	of	1676	cases	by	the	Groupe	Europeen	de	Curiethérapie.	Radiother	
Oncol.	1988		



SKIN	CANCER:	MAIN	THERAPIES 

•  Mendenhall	WM,	Amdur	RJ,	Hinerman	RW,	Cogneha	AB,	Mendenhall	NP.Radiotherapy	
for	cutaneous	squamous	and	basal	cell	carcinomas	of	the	head	and	neck.	Laryngoscope.	
2009		



CHOICE	OF	THE	BEST	THERAPY	

•  Courtesy	of	Prof.	V.	ValenUni	
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CHOICE	OF	THE	BEST	THERAPY	

•  NCCN,	2016	



SKIN	CANCER:	RADIOTHERAPY	

•  Wang	Y,	Wells	W,	Waldron	J.	IndicaXons	and	outcomes	of	radiaXon	therapy	for	skin	cancer	
of	the	head	and	neck.	Clin	Plast	Surg.	2009	

Large	Tumors	

Facial	triangle	(nose,	eyelid,	ear,	lip,eyes)	

Elderly	and	frail	paUents	

R+	or	perineural	invasion	

N+	

PalliaUve	
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SKIN	CANCER:	RADIOTHERAPY	

EXTERNAL	BEAM		
RADIOTHERAPY		

	

INTERVENTIONAL		
RADIOTHERAPY	

	

Size	–	LocaXon	-	InfiltraXon	depth	-	Team	experXse		

•  TreaXng	recurrent	cases	of	squamous	cell	carcinoma	with	radiotherapy.	Wong	J,	Breen	D,	
Balogh	J,	Czarnota	GJ,	Kamra	J,	Barnes	EA.	Curr	Oncol.	2008	Oct;15(5):229-33.	

•  Handbook	of	Evidence-Based	RadiaXon	Oncology.	Eric	K.	Hansen,	Mack,	III,	M.D.	Roach	



•  Rivista	criUca	internazionale,	Napoli	1915	

SKIN	CANCER:	BRACHITERAPIA	



BRACHYTHERAPY	UTILISATION		

RX	EXPOSURE	OF	OPERATORS	
	

DOSIMETRIC	DIFFICULTIES	
	

PREPARATION	OF	THE	
RADIOACTIVE	MATERIAL	FOR	

EACH	PATIENT	
	

IMPLANT	SYSTEMS	
	

NO	CT/MRI	COMPATIBLE	
APPLICATORS		

•  Han	K	et	al.	Int	J	RadiaUon	Oncol	Biol	Phys,	Vol.	87,	No.	1,	pp.	111e119,	
2013	



BRACHYTHERAPY	UTILISATION		

•  Han	K	et	al.	Int	J	RadiaUon	Oncol	Biol	Phys,	Vol.	87,	No.	1,	pp.	111e119,	
2013	

NEW		
ERA	



From BRACHYTHERAPY ERA to 
INTERVENTIONAL RADIOTHERAPY ERA 

IMBT	
Intensity	Modulated	

BrachyTherapy	
(individualised	dose	painXng)	

	

Image	AIR	

IGBT	
Image	Guided	
BrachyTherapy	

Image	Adapted	
IntervenUonal	
Radiotherapy	

MBT	
MulUdisciplinary	
Brachytherapy	

•  Kovács	G.	-	Modern	head	and	neck	brachytherapy:	from	radium	towards	intensity	modulated	
intervenXonal	brachytherapy.	J	Contemp	Brachytherapy.	2015.	

•  Tagliaferri	L.	-	PerioperaXve	HDR-IMBT	for	re-irradiaXon	in	head	and	neck	recurrences.	
Interdisciplinary	Teaching	Course	On	Head	And	Neck	Brachytherapy	Rome,	20	-	22	May	2016	



Linear sources (LDR) vs Image AIR 

•  Catholic	University	of	Rome	experience	



Linear sources (LDR) vs Image AIR 

•  Kovács	G.	-	Modern	head	and	neck	brachytherapy:	from	radium	towards	intensity	modulated	
intervenXonal	brachytherapy.	J	Contemp	Brachytherapy.	2015.	



LDR	

I-AIR	

I-AIR	

Linear sources (LDL) vs Image AIR 

•  Kovács	G.	-	Modern	head	and	neck	brachytherapy:	from	radium	towards	intensity	modulated	
intervenXonal	brachytherapy.	J	Contemp	Brachytherapy.	2015.	



SKIN	CANCER:	RADIOTHERAPY	
External	Beam	Radiotherapy	vs	IntervenXonal	Radiotherapy		

	

•  Skowronek	J,	Brachytherapy	in	the	treatment	of	skin	cancer:	an	overview.	Postepy	
Dermatol	Alergol.	2015		

RAPID	DOSE	FALL	OFF	



SKIN	CANCER:	RADIOTHERAPY	
External	Beam	Radiotherapy	vs	IntervenXonal	Radiotherapy		

	

•  Kuncman	Ł,	Kozłowski	S,	Pietraszek	A,	Pietrzykowska-Kuncman	M,	Danielska	J,	Sobotkowski	
J,	Łuniewska-Bury	J,	Fijuth	J.	Highly	conformal	CT	based	surface	mould	brachytherapy	for	
non-melanoma	skin	cancers	of	earlobe	and	nose.	J	Contemp	Brachytherapy.	2016	

Beeer	tumor	radiaUon	coverage	

Beeer	protecUon	of	subcutaneous	Ussues	



INTERVENTIONAL	RADIOTHERAPY	

•  Skowronek	J,	Brachytherapy	in	the	treatment	of	skin	cancer:	an	overview.	Postepy	
Dermatol	Alergol.	2015		

FIRST	THERAPEUTIC	CHOICE		
	

Tumor	localized		
	

•  in	anatomical	curves	

•  near	criUcal	organs	
•  in	previously	treated	area	

ESPECIALLY	
FACE/FINGERS	



Image AIR 
Image Adapted Interventional Radiotherapy   

•  Catholic	University	of	Rome	experience	



Image AIR 
Image Adapted Interventional Radiotherapy   

•  Catholic	University	of	Rome	experience	



	
Image	based	dose	painUng  

Image AIR 
Image Adapted Interventional Radiotherapy   

•  Catholic	University	of	Rome	experience	
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CHOICE	OF	TECHNIQUE	AND	PRESCRIPTION	POINT	

•  Ballester-Sánchez	R,	Pons-Llanas	O,	Llavador-Ros	M,	Botella-Estrada	R,	Ballester-Cuñat	A,	Tormo-Micó	A,	
Javier	Celadá-Álvarez	F,	Rodríguez-Villalba	S,	Santos-Ortega	M,	Ballester-Pallarés	F,	Perez-Calatayud	J.	
Depth	determinaXon	of	skin	cancers	treated	with	superficial	brachytherapy:	ultrasound	vs.	
histopathology.	J	Contemp	Brachytherapy.	2015		

TUMOR	DIMENSION		
EVALUATION	

	
Staging	

(technique	choice)	
	

Monitoring	lesion	



CHOICE	OF	THE	BEST	THERAPY	

•  Courtesy	of	Prof.	V.	ValenUni	



MOULD/SURFACE	TECHNIQUE	
Valencia/Leipzing	Applicator	or	mould		

•  Nag	S,	Caro	ER,	Demanes	JD,	et	al.	The	American	Brachytherapy	Society	recommendaXons	for	high	dose	
rate	brachytherapy	for	head	and	neck	carcinoma.	Int	J	Oncol	Biol	Phys	2001;	

•  Tormo	A,	Celada	F,	Rodriguez	S,	Botella	R,	Ballesta	A,	Kasper	M,	Ouhib	Z,	Santos	M,	Perez-Calatayud	
J.Non-melanoma	skin	cancer	treated	with	HDR	Valencia	applicator:	clinical	outcomes.	J	Contemp	
Brachytherapy.	2014	

Lesion	<5mm	



MOULD/SURFACE	TECHNIQUE	
Valencia/Leipzing	Applicator	or	mould		

•  Catholic	University	of	Rome	experience	2015	

Electrician	– refuses	amputaXon	



MOULD/SURFACE	TECHNIQUE	
Valencia/Leipzing	Applicator	or	mould		

•  Catholic	University	of	Rome	experience	2015	



MOULD/SURFACE	TECHNIQUE	
Valencia/Leipzing	Applicator	or	mould		

•  Catholic	University	of	Rome	experience	2015	



ELECTRONIC	BRACHYTHERAPY	

•  Kasper	ME,	Chaudhary	AA.	Novel	treatment	opXons	for	nonmelanoma	skin	cancer:	focus	on	electronic	
brachytherapy.	Med	Devices	(Auckl).	2015		

•  Ballester-Sánchez	R,	Pons-Llanas	O,	Candela-Juan	C,	Celada-Álvarez	FJ,	Barker	CA,	Tormo-Micó	A,	Pérez-
Calatayud	J,	Botella-Estrada	R.	Electronic	brachytherapy	for	superficial	and	nodular	basal	cell	carcinoma:	a	
report	of	two	prospecXve	pilot	trials	using	different	doses.	J	Contemp	Brachytherapy.	2016		



ELECTRONIC	BRACHYTHERAPY	

•  Ballester-Sánchez	R,	Pons-Llanas	O,	Candela-Juan	C,	Celada-Álvarez	FJ,	Barker	CA,	Tormo-Micó	A,	Pérez-
Calatayud	J,	Botella-Estrada	R.	Electronic	brachytherapy	for	superficial	and	nodular	basal	cell	carcinoma:	a	
report	of	two	prospecXve	pilot	trials	using	different	doses.	J	Contemp	Brachytherapy.	2016		

SU
RF

AC
E	
	

AP
PL
IC
AT

O
RS

	
EL
EC

TR
O
N
IC
	

BR
AC

HY
TH

ER
AP

Y	

SU
RF

AC
E	
	

AP
PL
IC
AT

O
RS

	
EL
EC

TR
O
N
IC
	

BR
AC

HY
TH

ER
AP

Y	



INTERSTITIAL	TECHNIQUE	

•  Frakulli	R,	Galuppi	A,	Cammelli	S,	Macchia	G,	Cima	S,	Gambacorta	MA,	Cafaro	I,	Tagliaferri	L,	
Perrucci	E,	Buwenge	M,	Frezza	G,	ValenXni	V,	MorganX	AG.	Brachytherapy	in	non	melanoma	skin	
cancer	of	eyelid:	a	systemaXc	review.	J	Contemp	Brachytherapy.	2015	

NON	MELANOMA		
SKIN	CANCER	OF	EYELID	



INTERSTITIAL	TECHNIQUE	

•  Lipman	D,	Verhoef	LC,	Takes	RP,	Kaanders	JH,	Janssens	GO.	Outcome	and	toxicity	profile	aYer	
brachytherapy	for	squamous	cell	carcinoma	of	the	nasal	vesXbule.	Head	Neck.	2015		

•  Bussu	F,	Tagliaferri	L,	Maxucci	G,	Parrilla	C,	Dinapoli	N,	Miccichè	F,	Artuso	A,	Galli	J,	Almadori	G,	
ValenXni	V,	Paludex	G.	Comparison	of	intersXXal	brachytherapy	and	surgery	as	primary	treatments	for	
nasal	vesXbule	carcinomas.	Laryngoscope.	2016		

<1.5 cm; dotted line vs 1.5 cm; straight line	



INTERSTITIAL	TECHNIQUE	

•  Bussu	F,	Tagliaferri	L,	Maxucci	G,	Parrilla	C,	Dinapoli	N,	Miccichè	F,	Artuso	A,	Galli	J,	Almadori	G,	
ValenXni	V,	Paludex	G.	Comparison	of	intersXXal	brachytherapy	and	surgery	as	primary	
treatments	for	nasal	vesXbule	carcinomas.	Laryngoscope.	2016		
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CONCLUSIONS	

The	definiUve	therapeuUc	choice	depends	on	the	characterisUcs	of	
the	disease,	its	locaUon	and	the	possible	cosmeUc	results	

•  Surgery,	in	general,	if	possible,	is	the	first	therapeuXc	choice	(especially	<60	Years)	

•  Radiotherapy	(EBRT	or	IR)		is	indicated	especialiy	in	inoperable	tumors	for	medical	reasons	
(elder	and	debilitated	paXents)	and	tumors	of	the	face	or	in	areas	cosmeXcally	or	
funcXonally	sensiXve	

•  IntervenUonal	Radiotherapy	is	the	first	therapeuXc	choice	in	tumors	of	the	face	(especially	
on	the	lips,	nose,	ears,	eyelids)	and	in	previously	treated	area	

•  Technique	Lesion	<	5mm:	Mould/Surface	technique	– lesion	>5mm:	IntersXXal	technique	



FUTURE	CONSIDERATIONS:	Incidence		

•  Locke	J,	Karimpour	S,	Young	G,	Lockeh	MA,	Perez	CA.	Radiotherapy	for	epithelial	skin	cancer.	Int	J	
Radiat	Oncol	Biol	Phys.	2001	

•  Lomas	A,	Leonardi-Bee	J,	Bath-Hextall	F.	A	systemaXc	review	of	worldwide	incidence	of	
nonmelanoma	skin	cancer.	Br	J	Dermatol.	2012		



FUTURE	CONSIDERATIONS:	Costs	

Guy	GP	Jr,	Machlin	SR2,	Ekwueme	DU3,	Yabroff	KR4.Prevalence	and	costs	of	skin	
cancer	treatment	in	the	U.S.,	2002-2006	and	2007-2011.	Am	J	Prev	Med.	2015	



FUTURE	CONSIDERATIONS:	Costs	

Courtesy	of	Prof.	G	Kovacs	and	E.	Van´t	Hool	
	

Tele-cobalt Linac PDR HDR 
Investm. incl.10y interest 1.968.750 3.106.250 565.250 670.250 

staff in 10 y 690.000 810.000 78.000 573.000 

service in 10 y 200.000 400.000 50.000 50.000 

sources 10y 2x 250.000 100.000 30x120.000 30x120.000 

total costs in 10 y 3.018.750 4.416.250 813.250 1.398.250 

fractions/day 100 60 1/2 8 

average nr. of fractions 25 20 1 4 

effective nr. of pat./day 4 3 1/2 2 

total no patients in 10y 8800 6600 1450 4400 

overall cost per patient $ 343 $ 669 $ 560 $ 317 



FUTURE	CONSIDERATIONS:	Age	trend	



FUTURE	CONSIDERATIONS	

•  Courtesy	of	Prof.	V.	ValenUni	

Costs	
Age	trend	
Incidence		

Inter.	RT	IndicaUons	



CHOICE	OF	THE	BEST	THERAPY	

•  Courtesy	of	Prof.	V.	ValenUni	



LARGE–DATABASE	
COBRA	(ConsorUum	for	Brachytherapy	Data	Analysis)	

INTERDISCIPLINARY	STANDARDIZED	DATA	COLLECTION	SYSTEM	FOR	PATIENTS	TREATED	WITH	INTERVENTIONAL	RADIOTHERAPY	

•  Tagliaferri	L,	Kovács	G,	Autorino	R,	Budrukkar	A,	Guinot	JL,	Hildebrand	G,	Johansson	B,	Monge	RM,	
Meyer	JE,	Niehoff	P,	Rovirosa	A,	Takàcsi-Nagy	Z,	Dinapoli	N,	Lanzox	V,	Damiani	A,	Soror	T,	ValenXni	
V.	ENT	COBRA	(ConsorXum	for	Brachytherapy	Data	Analysis):	interdisciplinary	standardized	data	
collecXon	system	for	head	and	neck	paXents	treated	with	intervenXonal	radiotherapy	
(brachytherapy).	J	Contemp	Brachytherapy.	2016		


