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Abbreviations

ALL	 Acute	lymphoid	leukaemia
AML	 Acute	myeloid	leukaemia
BSPHO	 Belgian	Society	of	Paediatric	Haematology	Oncology
CBSS	 Crossroads	Bank	for	Social	Security
CNS	 Central	nervous	system
GCT	 Germ	cell	tumours
GCTOG	 Germ	cell	tumours,	trophoblastic	and	other	gonadal	neoplasms
ICCC-3	 International	Classification	of	Childhood	Cancer	(3rd	edition)
ICD10	 International	Classification	of	Diseases	(10th	edition)
ICD-O3	 International	Classification	of	Diseases	for	Oncology	(3rd	edition)
MOC	 Multidisciplinary	Oncological	Consult
NHL	 Non-Hodgkin	lymphoma
NNSS	 National	Number	for	Social	Security
Non-RMS	 Non-rhabdomyosarcoma
PNET	 Primitive	neuroectodermal	tumours
RMS	 Rhabdomyosarcoma
SNS	 Sympathetic	nervous	system
STS	 Soft	tissue	sarcomas
WSR	 World	Standardised	incidence	Rates
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Foreword

The	 special	 issue	 ‘Cancer	 in	 Children	 and	 Adolescents’	 in	 this	 publication	 is	 the	 result	 of	
a	 fruitful	 collaboration	 between	 the	 Belgian	 Cancer	 Registry	 and	 the	 Belgian	 Society	 of	
Paediatric	 Haematology	 Oncology	 (BSPHO).	 With	 the	 introduction	 of	 the	 Cancer	 Plan	 of	
Minister	 Onkelinx	 in	 2008,	 initiatives	 were	 taken	 to	 establish	 a	 national	 coordination	 cell	
for	 clinical	 and	 scientific	 research	 in	 paediatric	 haemato-	 oncology	 under	 the	 umbrella	 of	
the	BSPHO.	The	foundation	of	this	national	cell	has	favored	 	the	setup	of	a	supplementary	
childhood	cancer	registration	network	with	all	the	8	Belgian	paediatric	haemato-	oncology	
centres	besides	the	classic	cancer	registration	including	the	pathology	and	clinical	registration	
pathways.	 The	 specific	 data	 has	 been	 collected	 from	 the	 incidence	 year	 2004	 onwards.	
Incidence	and	survival	data	for	children	and	adolescents	are	presented	for	Belgium	(5	years)	
and	for	Flanders	(10	years).	

In	addition,	the	cancer	incidence	tables	2010	for	all	ages	are	printed	for	Belgium	and	for	the	
three	regions.	The	incidence	data	are	regularly	updated	and	can	be	found	on	the	website	of	
the	Belgian	Cancer	Registry	(http://www.kankerregister.org/Statistieken		
http://www.registreducancer.org/Statistiques).

A	publication	is	also	an	outstanding	moment	to	sincerely	thank	all	the	physicians,	pathologists	
and	data	managers	in	the	hospitals	for	their	intensive	commitment	and	sustained	efforts	in	
registration.

A	special	issue	is	devoted	to	this	subject	because	cancer	in	children	and	adolescents	strongly	
differs	from	the	adult	malignancies.		It	is,	all	the	more	than	in	adults,	an	emotionally	loaded	
subject	and	the	cover	was	chosen	for	this	reason.	Children	and	adolescents	stand	for	future,	
initiatives,	dreams,	hope…		and	every	new	cancer	diagnosis	can	make	a	young	life	as	sensitive	
as	a	bubble.	

Each	year	about		320	children	(<15	years)	and	180	adolescents	(15-19	years)	face	the	diagnosis	
and	 treatment	 of	 cancer.	 Malignant	 diseases	 are	 rare	 under	 the	 age	 of	 20	 years	 when	
compared	to	adults,	where	cancer	accounts	 for	more	than	99%	of	 the	total	cancer	burden.		
Every	year,	approximately	70	patients	younger	than	20	years	die	from	cancer.	

Since	 the	 nineteen	 sixties,	 mortality	 rates	 have	 dramatically	 declined	 for	 most	 childhood	
cancers.	 This	 decrease	 in	 mortality	 reflects	 an	 improved	 cancer	 survival	 rate	 for	 children.	
Survival	increased	for	all	childhood	cancers,	but	by	varying	amounts	and	at	different	points	
in	time.	The	progress	is	not	only	linked	to	more	effective	drugs.	Most	of	these	improvements	
can	be	attributed	to	the	accurate	use	of	already	existing	drugs	and	effective	combinations	of	
them,	to	better	insights	in	the	natural	behavior	of	the	disease,	to	better	diagnostic	methods,	
to	better	surgery	and	radiotherapy	and	to	a	better	identification	of	prognostic	factors.

We	hope	that	this	work	can	be	an	asset	for	your	daily	practice	and	for	further	collaborations	
in	order	to	strengthen	scientific	population	based	cancer	research.

Brussels,	February	2013

Anne Uyttebroeck
President BSPHO

Liesbet Van Eycken
Director BCR
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 Notif ication and submission to the Cancer Registry

New	legislation	initiatives	since	2003	and	the	foundation	of	the	Belgian	Cancer	Registry	in	
2005,	forced	a	breakthrough	in	the	Belgian	cancer	registration.	Especially	the	Royal	Decree	
on	 the	 oncological	 care	 programs	 in	 2003	 with	 the	 reimbursement	 of	 the	 multidiscipli-
nary	oncological	consult	(MOC)	and	the	creation	of	the	specific	law	on	the	Cancer	Registry	
in	2006	provided	a	firm	legal	basis	for	cancer	registration	in	Belgium.(1)(2)	This	 legislation	
makes	cancer	registration	compulsory	for	the	oncological	care	programs	and	for	the	labo-
ratories	for	pathological	anatomy.	Furthermore,	the	law	authorizes	the	use	of	the	national	
number	for	social	security	(NNSS)	as	the	unique	identifier	of	the	patient.	The	NNSS	favours	
linkage	with	other	medical	and/or	administrative	data.	Furthermore,	through	linkage	with	
the	Crossroads	Bank	for	Social	Security	(CBSS),	the	NNSS	enables	the	Registry	to	perform	
active	follow	up	on	vital	status	and	date	of	death	of	the	patients.	

A	 complete	 description	 of	 the	 data	 registration	 and	 data	 collection	 related	 to	 hospitals	
and	pathology	laboratories	was	reported	in	the	publication	‘Cancer	Incidence	in	Belgium,	
2008’(3).	As	of	the	year	of	incidence	2004,	Belgian	cancer	incidence	data	are	available.	The	
general	data	flow	(Figure	1)	relies	on	all	information	(notifications)	coming	from	the	onco-
logical	care	programs	(clinical	network)	and	all	pathological	anatomy	laboratories	(pathol-
ogy	network).

MOC: Multidisciplinary Oncological Consult
CBSS: Crossroads Bank for Social Security

	

Figure 1 Belgian Cancer Registry: dataflow
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In	2009,	a	specific	collaboration	has	been	setup	with	all	the	8	Belgian	paediatric	centres	for	
haemato-oncology.	Data	has	been	collected	from	the	incidence	year	2004	onwards	(Table	1).	

Table 1 Overview paediatric centres for haemato-oncology in Belgium

Universitair Ziekenhuis Gent

ZNA Koningin Paola Kinderziekenhuis, Antwerpen

Universitair Ziekenhuis Leuven

Universitair Ziekenhuis Brussel

Hôpital Universitaire des Enfants Reine Fabiola, Bruxelles

Cliniques Universitaires Saint-Luc, Bruxelles

CHR de la Citadelle, Liège

CHC Les Cliniques Saint-Joseph Montegnée, Liège

Quality of incidence data

Completeness of the cancer registry (degree of coverage)

Completeness	is	the	extent	to	which	all	incident	cancers	in	the	Belgian	population	are	in-
cluded	in	the	Cancer	Registry.	Incidence	rates	will	be	close	to	their	true	value	if	maximum	
completeness	in	case	finding	procedures	can	be	achieved.	
The	number	of	notifications	and	data	sources	per	tumour	is	a	raw	indicator	of	complete-
ness.	The	higher	the	average,	the	more	complete	the	registration	process.	Linkage	of	data	
from	different	sources	and	source	types	leads	to	information	that	is	more	complete,	pre-
cise	and	reliable.

Number of notifications from paediatric centres for haemato-oncology

In	Belgium,	between	2004	and	2009,	a	total	number	of	2,973	cancers	are	diagnosed	in	chil-
dren	and	adolescents	(0-19	years).	The	registration	for	these	tumours	originated	from	7,741	
notificationsi	 (on	average	2.6	notifications	per	tumour	[range	1-8]).	 In	35%	of	the	cases,	a	
notification	was	received	from	three	different	pathways	(clinical	oncology	+	pathological	+	
paediatric	centre).	Due	to	the	lower	number	of	adolescent	cancers	diagnosed	by	paediatric	
centres	(Figure	2),	the	average	number	of	notifications	in	this	age	group	is	lower	(2.2)	when	
compared	to	children	in	the	age	group	0-14	years	(2.8).	
Sixty	percent	of	the	2,973	cancers	recorded	in	children	and	adolescents	was	registered	by	
a	 paediatric	 centre	 for	 haemato-oncology.	 Especially	 under	 the	 age	 of	 12	 years,	 the	 con-
tribution	of	the	paediatric	centres	is	substantial.	 In	this	age	group,	a	notification	from	a	
paediatric	centre	is	received	in	almost	90	percent	of	the	diagnoses.	The	notification	of	the	
other	10%	(registration	by	multidisciplinary	consult,	registration	by	pathology	only,	…)	are	
mostly	brain	tumours	 ,	epithelial	neoplasms,	 lymphomas	and	leukaemias.	But	this	does	
not	automatically	imply	that	the	paediatric	centres	for	haematology-oncology	were	not	
involved	in	the	diagnostic	and	therapeutic	setting	for	the	patient.	After	the	age	of	16	years,	
notifications	from	paediatric	centres	are	rare	but	this	is	in	line	with	age	groups	treated	in	
paediatric	centres.

i. Only.unique.notifications.from.1.source.were.included..If.the.same.source.registered.the.same.diagnosis.more.than.once,..
this.is.counted.as.1.notification.
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Figure 2 Notifications of paediatric centres for haemato-oncology by age at diagnosis, Belgium 2004-2009

Number of notifications from paediatric centres for haemato-oncology 
by tumour type

Under	the	age	of	15	years,	more	than	90%	of	all	leukaemias	(I),	neuroblastomas	(IV),	retino-
blastomas	(V),	renal	(VI),	hepatic	(VII)	and	bone	tumours	(VIII)	are	registered	by	a	paediat-
ric	centre	(Table	2).	Lymphomas	(II),	soft	tissue	sarcomas	(IX)	and	germ	cell	tumours	(X)	are	
notified	in	more	than	80%	of	all	cases	by	a	paediatric	centre.	For	brain	tumours	(III),	this	
is	only	75%.	Epithelial	neoplasms	(XI)	are	less	frequently	registered	by	a	paediatric	centre.	
The	majority	of	these	tumour	types	are	registered	by	pathology	laboratories	 (Appendix	
1)	and	are	not	notified	by	any	other	source	type.	Special	attention	should	be	made	for	the	
clinical	registration	of	these	cases.

Table 2 Notifications from paediatric centres for haemato-oncology by tumour type, Belgium 2004-2009

ICCC-3 Classification
0-14 years 15-19 years 0-19 years

Total Paediatric 
notification Total Paediatric 

notification Total Paediatric 
notification

N N % N N % N N %

I-XII All tumours 1,913 1,604 83.8% 1,060 157 14.8% 2,973 1,761 59.2%

I Leukaemias, myeloproliferative and myelodysplastic diseases 500 480 96.0% 125 32 25.6% 625 512 81.9%

II Lymphomas and reticuloendothelial neoplasms 238 211 88.7% 264 32 12.1% 502 243 48.4%

III CNS and miscellaneous intracranial and intraspinal neoplasms 475 356 74.9% 146 25 17.1% 621 381 61.4%

IV Neuroblastomas and other peripheral nervous cell tumours 128 124 96.9% 2 - - 130 124 95.4%

V Retinoblastomas 64 59 92.2% - - - 64 59 92.2%

VI Renal Tumours 102 97 95.1% 6 3 50.0% 108 100 92.6%

VII Hepatic tumours 11 10 90.9% 1 - - 12 10 83.3%

VIII Malignant bone tumours 99 90 90.9% 77 30 39.0% 176 120 68.2%

IX Soft tissue and other extraosseous sarcomas 105 90 85.7% 83 17 20.5% 188 107 56.9%

X Germ cell tumours, trophoblastic tumours and neoplasms of gonads 59 48 81.4% 112 11 9.8% 171 59 34.5%

XI Other malignant epithelial neoplasms and malignant melanomas 127 38 29.9% 239 7 2.9% 366 45 12.3%

XII Other and unspecified malignant neoplasms 5 1 20.0% 5 - - 10 1 10.0%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
No notification of paediatric source

Notification of paediatric source

191817161514131211109876543210
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Number of notifications by data source

A	 total	 of	 926	 tumours	 (48%)	 diagnosed	 in	 children	 (0-14	 years	 of	 age)	 are	 notified	 by	 the	
three	 main	 source	 types	 (paediatric	 centres,	 laboratories	 for	 pathological	 anatomy/clinical	
biology	and	hospitals/health	insurance	companies)	(Figure	3).	
In	total,	1,610	(84%)	of	all	diagnoses	are	delivered	by	more	than	one	source	type.
The	remaining	303	tumours	are	only	registered	by	one	source	type	of	which	83	tumours	(4.3%)	
are	notified	by	a	paediatric	centre	only.	These	tumours	mainly	concern	brain	tumours	(N=28),	
leukaemias	(N=17)	and	lymphomas	(N=10).	Leukaemias	are	not	expected	to	be	reported	by	
the	pathological	pathway.	Another	important	part	of	these	tumours	are	only	diagnosed	on	
clinical	basis	and	not	confirmed	microscopically.	The	147	diagnoses	(7.7%)	only	received	from	
a	 laboratory	were	submitted	to	an	 individual	and	thorough	quality	control	 to	confirm	the	
diagnoses.	This	specific	control	included	a	review	of	the	written	protocols	and	if	necessary,	
the	pathologist	was	contacted	for	additional	information	about	the	diagnosis.	For	73	tumours	
(3.8%)	only	a	registration	from	an	oncological	care	program	was	received.	Also	here	this	main-
ly	 concerns	 brain	 tumours	 (N=35)	 and	 leukaemias	 (N=12).	 But,	 this	 does	 not	 automatically	
imply	that	the	peadiatric	centres	for	hematology-oncology	were	not	involved.

Calculation of incidence, mortality and survival
Description of the dataset

The	incidence	data	presented	in	this	report	are	based	on	the	cancer	records	for	Belgian	resi-
dents	that	were	available	at	the	Cancer	Registry	in	January	2012.	
For	reporting	purposes,	these	tumours	are	classified	according	to	the	International	Classifica-
tion	of	Childhood	Cancer	(ICCC-3)	(4).	
Mortality	statistics,	used	in	the	first	chapter,	are	represented	in	the	ICD-10	classification	(5).	
Population	data	were	obtained	from	the	Directorate-General	Statistics	Belgium	(6).
The	different	chapters	 included	in	this	document	are	based	on	the	main	tumour	types	as	de-
scribed	in	the	ICCC-3	classification.	For	every	tumour	type,	general	incidence	and	survival	results	
are	presented.	When	possible,	a	more	detailed	analysis	by	age	group,	histology	or	primary	site	
(ICD-O3	(7))	is	carried	out.	Additionally,	a	separate	chapter	is	dedicated	on	cancer	in	infants	(<1	year).
As	cancer	is	a	rare	disease	in	children	and	adolescents,	analyses	are	based	on	small	numbers.	
Therefore,	 the	data	collected	over	six	years	are	grouped	for	 the	calculation	of	Belgian	 inci-
dence	and	survival	data.	The	incidence	rates	for	both	sexes	are	presented	separately	when-
ever	possible.	Otherwise,	data	for	boys	and	girls	are	aggregated.	
Incidence	and	survival	rates	always	include	children	and	adolescents,	unless	otherwise	speci-
fied.	Results	about	children	only	include	diagnoses	in	the	age	group	0-14	years	of	age.	Ado-
lescent	diagnoses	are	tumours	registered	in	patients	of	15-19	years	of	age.	Cancer	in	infants	
represent	diagnoses	for	patients	younger	than	1	year	of	age.

Figure 3 Notifications for childhood cancer by source type, Belgium 2004-2009

All tumours: notifications by source type (N = 1,913)

Paediatric centres:
N = 1,604 (83.8%)

Pathology/Clinical Biology:
N = 1,318 (68.9%)

Hospitals/Health insurance:
N = 1,527 (79.8%)

N = 83
(4.3%)

N = 439
(22.9%)

N = 156
(8.2%)

N = 926
(48.4%)

N = 73
(3.8%)

N = 147
(7.7%)

N = 89
(4.7%)
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Incidence and mortality

Incidence	is	the	number	of	new	cases	occurring	in	a	given	time	period	in	a	specific	popula-
tion.	It	provides	a	direct	estimate	of	the	probability	or	risk	of	illness,	and	can	be	expressed	in	
different	ways:
11 The	crude	incidence	rate	is	calculated	by	dividing	the	number	of	new	cases	observed	during	
a	given	time	period	by	the	corresponding	number	of	people	in	the	population	at	risk.	The	
crude	rate	is	expressed	as	the	number	of	new	cases	per	1,000,000	persons	per	year.

11 The	 age-specific	 incidence	 rate	 is	 the	 number	 of	 newly	 diagnosed	 cases	 in	 a	 particular	
5-year	age	group	over	a	specified	time	period	and	expressed	per	1,000,000	persons	per	year.

11 The	age-standardised	 incidence	rate	 is	a	weighted	average	of	 the	 individual	age-specific	
rates	using	an	external	standard	population.	It	is	the	incidence	that	would	be	observed	if	
the	population	had	the	age	structure	of	the	standard	population	(European	or	World	Stand-
ard	Population).	Since	age	has	a	powerful	influence	on	the	risk	of	cancer,	this	standardisa-
tion	is	necessary	when	comparing	several	populations	that	differ	with	respect	to	their	age	
structure.	 In	 this	 publication,	 the	 World	 Standard	 Population	 is	 used	 for	 standardisation	
and	 consequently	 World	 Standardised	 incidence	 Rates	 (WSR)	 are	 reported.	 These	 are	 ex-
pressed	as	the	number	of	new	cases	per	1,000,000	persons	per	year.	

11 Male/Female	(M/F)	ratios	are	calculated	by	dividing	the	corresponding	age	standardised	
incidence	rates	(WSR).

According	to	international	guidelines,	incidence	rates	for	children	and	adolescents	are	expressed	
per	1,000,000	person	years.	In	adults,	incidence	rates	are	expressed	per	100,000	person	years.
The	same	principles	are	applied	to	calculate	mortality	data.	

Trends in incidence

Only	six	consecutive	years	of	incidence	data	are	available	for	Belgium.	Moreover,	cancer	in	
children	is	very	rare.	Analysis	of	trends	and	the	interpretation	of	results	is	complicated	by	the	
low	number	of	yearly	diagnoses,	leading	to	important	annual	fluctuation	in	incidence	rates.	
For	 the	 Flemish	 Region,	 the	 Belgian	 Cancer	 Registry	 disposes	 of	 11	 years	 of	 incidence	 data.	
Incidence	rates	were	aggregated	over	five	year	and	are	presented	as	three	moving	averages	
(1999-2003,	2002-2006,	and	2005-2009).	

Survival

The	Belgian	Cancer	Registry	performs	active	follow	up	on	vital	status	for	all	patients.	Data	on	
vital	status	is	obtained	from	the	Crossroads	Bank	for	Social	Security	(CBSS)(8),	by	means	of	the	
national	number	for	social	security	(NNSS).	
For	this	publication,	patients	are	followed	up	until	01/01/2012.	Between	2004	and	2009	a	total	
of	83	patients	are	lost	to	follow	up	(2.8%).	A	total	of	64	patients,	out	of	the	83	patients,	are	lost	
to	 follow	up	due	to	a	missing	national	number.	These	patients	are	excluded	from	survival	
analysis.	The	remaining	19	patients	are	censored	on	the	last	date	the	patients	were	known	to	
be	alive.	These	patients	are	included	in	the	survival	analysis.
Observed	survival	rates	are	calculated	and	presented	as	Kaplan	Meier(9)	survival	curves.	Pub-
lished	tables	in	appendix	with	5	or	10	year	survival	rates	are	accompanied	with	95%	confi-
dence	intervals,	which	are	calculated	using	the	Rothman	method.(10)	Calculation	of	survival	
rates	is	only	performed	for	the	first	tumour	known	at	the	registry.	Consequently,	the	absolute	
numbers	used	in	the	survival	analyses	will	be	slightly	different	from	those	reported	within	
the	framework	of	incidence	rates.	When	determining	the	tumour	sequence,	all	tumours	fol-
lowing	the	ICCC-3	classification	are	included.	Since	cancer	in	children	and	adolescents	is	rare,	
these	survival	analyses	are	often	based	on	a	very	low	number	of	patients.	When	the	numbers	
of	patients	at	risk	dropped	to	less	than	10	cases,	the	survival	data	are	not	presented.
For	Belgium,	5-year	survival	rates	are	calculated	for	all	patients	diagnosed	between	2004	and	
2009.	Occasionally,	10-year	survival	rates	for	the	Flemish	Region	(diagnoses	1999-2009)	are	
presented.



Childhood cancer in Belgium



13

be
lg

ia
n 

ca
nc

er
 r

eg
is

tr
y

ca
nc

er
 in

ci
de

nc
e 

in
 b

el
gi

um
 20

10

 I-XII  All cancers

Incidence

Cancer	is	a	rare	disease	in	children.	Compared	to	the	total	cancer	burden	in	Belgium,	child-
hood	cancer	comprises	less	than	1%.	Every	year,	about	320	children	(0-14	years)	and	175	ado-
lescents	(15-19	years)	are	diagnosed	with	cancer	(Table	3).	All	sites	combined,	more	diagnoses	
are	registered	in	boys	(55%)	than	in	girls	(45%),	corresponding	with	a	male/female	ratio	of	1.35.

Table 3 Cancer in children and adolescents by sex, Belgium 2004-2009

Age group 0-14 Age group 15-19 Age group 0-19

Boys Girls Boys Girls Boys Girls

N WSR N WSR N WSR N WSR N WSR N WSR

2004 181 205.0 133 158.4 87 278.9 76 254.1 268 221.7 209 180.0

2005 191 214.4 159 187.2 88 278.3 86 283.8 279 228.8 245 208.9

2006 164 183.3 154 177.6 98 303.3 79 255.3 262 210.3 233 195.1

2007 151 168.4 134 155.7 100 304.6 86 272.9 251 199.1 220 182.1

2008 168 184.6 144 165.8 101 303.4 77 241.0 269 211.4 221 182.7

2009 198 219.1 136 154.6 101 302.8 81 252.7 299 238.0 217 176.7

WSR: age-standardised rate, using the World Standard Population (N/1,000,000 person years)

Age	 specific	 incidence	 rates	 (Figure	 4)	 are	 higher	 for	 the	 youngest	 and	 oldest	 age	 groups	
when	 compared	 to	 children	 between	 5	 and	 10	 year.	 Although	 incidence	 rates	 for	 children	
between	0-4	years	and	those	aged	15-19	years	are	similar,	major	differences	in	tumour	types	
can	be	observed	between	these	age	groups.

Figure 4 Cancer in children and adolescents: age specific incidence rates by sex, Belgium 2004-2009
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Leukaemias,	brain	tumours,	 lymphomas	and	carcinomas	are	 the	most	 frequent	malignan-
cies	in	children	and	adolescents	(Figure	5,	Figure	6).	However,	their	importance	varies	by	age	
group.	In	the	age	group	0-4	years,	leukaemias	comprise	31%	of	all	tumour	diagnoses.	The	high-
est	incidence	rates	are	observed	at	the	age	of	2-3	years	(Figure	7).	After	this	age,	the	incidence	
of	leukaemia	decreases.	In	adolescents,	only	12%	of	all	cancer	diagnoses	are	leukaemias.	Lym-
phomas	(25%)	and	carcinomas	(23%)	are	the	most	common	tumours	in	adolescents	(Figure	
6)	and	are	less	common	at	younger	age	(4%	and	1%	respectively	in	the	age	group	0-4	years).

Figure 5  Cancer in children and adolescents: new diagnoses by tumour type and age group, Belgium 2004-2009

Figure 6 Cancer in children and adolescents by tumour type, Belgium 2004-2009

  Children (0-14 years) Adolescents (15-19 years)

The	highest	incidence	rates	for	neuroblastomas	and	other	peripheral	nerve	cell	tumours	(IV),	
retinoblastomas	(V),	renal	tumours	(VI)	and	hepatic	tumours	(VII)	are	found	in	infants	(age	
<1	year).	These	tumours	are	seldom	diagnosed	in	patients	older	than	9	years	of	age.
Germ	cell	tumours	(X)	and	soft	tissue	sarcomas	(IX)	are	frequently	diagnosed	in	very	young	
children	and	in	adolescents.	They	are	less	frequent	in	children	in	the	age	group	5-15	years.	

Bone	tumours	(VIII)	are	less	frequent	under	the	age	of	10	years.	Their	incidence	rates	are	the	
highest	between	the	age	of	10	to	19	years.
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Figure 7 Cancer in children and adolescents: age specific incidence rates by tumour type, Belgium 2004-2009
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Trends

Analyses	from	the	ACCIS-project	 (11)	 showed	an	annual	 increase	of	1.1%	in	childhood	cancer	
incidence	in	Europe.	Due	to	the	low	number	of	new	diagnoses,	it	is	not	yet	possible	to	draw	
reliable	conclusions	on	trends	for	the	Belgian	cancer	incidence	data.	Incidence	rates	between	
1999	and	2009	remain	stable	in	the	Flemish	Region	(Figure	8).

Figure 8 Cancer in children and adolescents: incidence and mortalityii (WSR), 
Flemish Region 1999-2009

Figure 9 Cancer in children and adolescents: mortality (WSR) by sex, 
Belgium 1960-2009

(aggregated 5 years mortality data (WSR) from WHO 1960-1999 (12) (13), Belgium 2004, 2005, 
2006, 2008 and Flemish Region 2000-2003, 2007, 2009) (14) (15) (16) (6).

Since	 the	 nineteen	 sixties	 (Figure	 9),	 mortality	 rates	 have	 dramatically	 declined	 for	 most	
childhood	cancers.	This	decrease	 in	mortality	 reflects	an	 improved	cancer	survival	 rate	 for	
children.	Survival	has	increased	for	all	childhood	cancers	since	the	late	1960s,	but	by	varying	
amounts	and	at	different	points	in	time.	These	improvements	are	not	linked	to	more	effective	
drugs	alone.	Most	of	these	improvements	are	linked	to	the	accurate	use	of	already	existing	
drugs	(effective	combinations),	to	the	knowledge	of	natural	behaviour	of	the	disease,	to	better	
diagnostic	methods,	to	better	surgery	and	radiotherapy	and	to	a	better	identification	of	prog-
nostic	factors.	One	example	of	a	major	 improvement	in	childhood	cancer	care	 is	 improved	
efficacy	of	chemotherapeutic	agents	for	acute	lymphocytic	leukaemia	(17).
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ii. Incidence.and.mortality.are.reported.in.different.classification.systems..Incidence.is.reported.by.means.of.the.ICCC-3.classification(4),.
while.mortality.data.is.classified.according.to.the.ICD10.classification(5)..The.ICCC-3.classification.includes.some.benign.and.borderline.
malignancies.that.are.not.included.in.the.mortality.statistics.
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Survival

Children	and	adolescents	with	cancer	have	a	relatively	good	prognosis	(Figure	10	and	Figure	
11).	Five-year	survival	rates	for	girls	(87%)	are	slightly	higher	than	for	boys	(84%).	In	children,	
5-year	survival	rates	for	boys	and	girls	are	almost	the	same,	while	in	adolescents	the	rates	for	
girls	are	higher	than	for	boys.	Survival	rates	in	the	Flemish	Region	seem	to	improve	slightly	in	
the	last	decade	(Figure	12)	from	83%	to	85%.

Figure 10 Cancer in children (0-14 year): observed survival by sex,  
Belgium 2004-2009

Figure 11 Cancer in adolescents (15-19 year): observed survival by sex,  
Belgium 2004-2009

N at risk N at risk

Boys 1023 954 904 718 564 431 Boys 545 516 485 385 296 216

Girls 830 773 734 603 476 367 Girls 458 441 428 345 274 198

Figure 12 Cancer in children and adolescents: observed survival, Flemish Region 1999-2003, 2002-2006, 2005-2009

N at risk

1999-2003 1213 1121 1060 1023 1011 1004 996 989 980 772 585

2002-2006 1279 1185 1125 1098 1080 1071 828 601 386 183

2005-2009 1275 1200 1137 889 664 464 224
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I Leukaemias, myeloproliferative and myelodysplastic
 diseases

Incidence

Leukaemia(I)	is	the	most	frequent	cancer	in	children.	Between	2004	and	2009	a	total	number	
of	625	new	diagnoses	are	registered	in	children	(N	=	500)	and	adolescents	(N	=	125)	in	Belgium	
(Table	4).	More	boys	are	diagnosed	with	leukaemia	than	girls	(M/F	ratio	=	1.3).	
The	relative	frequency	of	leukaemia	(Figure	13)	to	the	total	childhood	cancer	burden	varies	
with	age.	 It	 increases	from	10%	at	birth	to	40%	around	the	age	of	2-3	year.	Afterwards	the	
relative	proportion	of	leukaemia	decreases	with	increasing	age	to	about	10%	for	adolescents.

Table 4 New diagnoses of  leukaemia, Belgium 2004-2009

Boys Total 0-14 15-19
I Leukaemia 362 290 72
Ia Lymphoid leukaemia 273 236 37
Ib Acute myeloid leukaemia 51 31 20
Ic-Ie Leukaemia other 38 23 15
Girls Total 0-14 15-19
I Leukaemia 263 210 53
Ia Lymphoid leukaemia 189 162 27
Ib Acute myeloid leukaemia 53 37 16
Ic-Ie Leukaemia other 21 11 10

Figure 13 Relative frequency of leukaemia by age at diagnosis, Belgium 2004-2009

The	most	frequent	subtype,	acute lymphoid leukaemiaiii (ALL: Ia),	represents	74%	of	the	total	
number	of	leukaemia	cases.	Higher	incidence	rates	are	observed	in	boys	(M/F	ratio	=	1.4).	
In	infants	ALL(Ia)	represents	50%	of	all	leukaemia	diagnoses.	The	incidence	rates	(Figure	15)	in-
creases	dramatically	to	reach	a	peak	incidence	at	the	age	of	2-3	years,	where	the	rates	are	5	times	
higher	than	in	infants.	This	peak	is	fully	due	to	the	peak	age	of	the	precursor-B	ALL.	Between	the	
ages	of	3	to	9	years,	incidence	rates	decrease	rapidly	and	reach	the	rates	observed	in	infants.	In	
this	age	group	(1-9	years)	ALL(Ia)	represents	80%	or	more	of	all	leukaemia	diagnoses.	From	the	age	
of	10	years	onwards,	the	incidence	rates	for	ALL(Ia)	remain	fairly	stable.	The	relative	proportion	
of	ALL(Ia)	decreases	to	73%	in	the	age	group	10-14	years	of	age	and	51%	in	adolescents	(Figure	13).
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The	 distinctive	 shape	 of	 the	 age-specific	 incidence	 curve	 for	 ALL	 can	 be	 well-described	 by	 a	
mathematical	 model	 which	 assumes	 that	 childhood	 ALL	 results	 from	 two	 genetic	 events	 re-
quired	for	full	malignant	transformation	with	the	first	of	these	events	occurring	in	utero	(18)	(19)	(20).

The	2nd	most	frequent	subtype,	acute myeloid leukaemia (AML: Ib),	accounts	for	17%	of	the	leu-
kaemia	diagnoses.	Incidence	rates	in	boys	and	girls	are	comparable	(M/F	ratio	=	0.9).
The	 highest	 proportion	 of	 AML	 (Figure	 14)	 is	 observed	 in	 infants	 (42%)	 and	 in	 adolescents	
(29%).	In	the	other	age	groups	AML	accounts	for	10	to	16%	of	all	leukaemia	diagnoses.

The	remaining	leukaemia subtypes (Ic-e)	are	rare	and	represents	less	than	10%	of	all	new	leu-
kaemia	diagnoses	in	children.	

Figure 14 Leukaemia by age group, Belgium 2004-2009 Figure 15 Age specific incidence rates for ALL (Ia) and AML (Ib),  
Belgium 2004-2009

Trends

When	comparing	incidence	data	from	the	Flemish	Region	over	time,	the	incidence	rate	(WSR)	
of	leukaemia	remains	fairly	stable	(Figure	16).	In	adolescents,	a	small	decrease	in	ALL(Ia)	and	
an	increase	in	AML(Ib)		can	be	observed.	A	detailed	trend	analysis	is	currently	not	available	
due	to	the	low	number	of	diagnoses.

Figure 16 Leukaemia in children and adolescents: age standardised incidence (WSR), Flemish Region 1999-2003, 2002-2006, 2005-2009.
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Survival

The	prognosis	for	leukaemia	is	greatly	dependent	on	the	leukaemia	subtype.	In	the	Flemish	Re-
gion,	the	10-years	survival	rate	for	ALL	(Ia)	is	81%	(Figure	17).	The	10-years	survival	rate	for	AML	(Ib)	
is	considerably	lower	(61%).	The	main	decrease	in	the	survival	rates	for	both	subtypes	is	observed	
in	the	first	three	years	after	diagnosis.	After	three	years	the	survival	rates	are	86%	for	ALL	and	
63%	for	AML.	Thereafter	the	rates	remain	fairly	stable.

Figure 17 Leukaemia in children and adolescents: observed survival for ALL (Ia) and AML (Ib), Flemish Region 1999-2009

N at risk

ALL (Ia) 432 410 384 340 299 265 224 191 154 123 94

AML (Ib) 99 82 69 57 51 46 39 31 28 22 16

The	5-year	survival	rates	in	Belgium	for	ALL	(Figure	18)	are	very	comparable	between	boys	(86%)	
and	girls	(87%).	For	AML	(Figure	19),	boys	seem	to	have	a	worse	prognosis	than	girls	(respectively	
51%	and	63%	5-year	survival	rates).	

Figure 18 ALL (Ia): observed survival by sex, Belgium 2004-2009 Figure 19 AML (Ib): observed survival by sex, Belgium 2004-2009

N at risk N at risk

Boys 267 251 238 186 141 108 Boys 49 38 30 23 20 17

Girls 187 176 167 141 115 89 Girls 53 42 37 30 22 14
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Survival	of	ALL	(Ia)	varies	considerably	with	age	(Figure	20).	Infants	have	the	worst	prognosis.	
Five	year	survival	rates	are	not	presented	due	to	the	low	number	of	patients	at	risk.	However	
of	the	12	infants	diagnosed	with	ALL	in	Belgium	between	2004	and	2009,	5	died	within	the	
first	six	months	after	diagnosis.	Prognosis	for	adolescents	(68%)	is	worse	than	for	children	
between	1	and	4	years of	age	(88%)	and	children	in	the	age	group	5-9	years	(93%).	These	ob-
servations	are	consistent	with	international	findings.	(18)	(19)	A	possible	explanation	for	the	dif-
ference	in	prognosis	between	the	age	groups	is	a	difference	in	biological	subtype.	(20)	(21)	(22)	(23)	(24)

The	prognosis	for	the	different	age	groups	for	AML	(Ib)	is	more	comparable	(Figure	21).	

Figure 20 ALL (Ia): observed survival by age group, Belgium 2004-2009 Figure 21 AML (Ib): observed survival by age group, Belgium 2004-2009

N at risk N at risk

< 1 y 12 7 5 3 3 3 < 1 y 10 7 6 4 4 3

1-4 y 193 185 184 155 129 97 1-4 y 24 17 14 13 8 5

5-14 y 187 179 170 135 101 80 5-14 y 34 30 25 19 16 13

15-19 y 62 56 47 35 25 18 15-19 y 34 26 23 18 15 11
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II Lymphomas and reticuloendothelial neoplasms

Incidence

Between	2004	and	2009,	a	total	number	of	502	new	diagnoses	of	lymphoma(II)	(Table	5)	are	
registered	in	children	(N	=	238)	and	adolescents	(N	=	264)	in	Belgium.	More	boys	are	registered	
than	girls	(M/F	ratio	=	1.3),	a	difference	mainly	observed	in	children	(M/F	ratio	=	1.6).	The	male/
female	ratio	in	adolescents	is	1.1.	More	boys	are	registered	at	childhood	than	in	adolescence,	
while	for	girls	this	is	the	opposite.

Table 5 New diagnoses of lymphoma, Belgium 2004-2009

Boys Total 0-14 15-19
II Lymphomas 292 150 142
IIa Hodgkin 143 56 87
IIb Non-Hodgkin 84 41 43
IIc Burkitt 47 38 9
IId-e Other lymphoma 18 15 3
Girls Total 0-14 15-19
II Lymphomas 210 88 122
IIa Hodgkin 120 34 86
IIb Non-Hodgkin 60 26 34
IIc Burkitt 16 15 1
IId-e Other lymphoma 14 13 1

Figure 22 Relative frequency of lymphoma by age at diagnosis, Belgium 2004-2009

Lymphomas(II)	are	the	3rd	most	frequent	type	of	childhood	cancer	(17%).	The	percentage	of	
lymphoma	diagnoses	 increases	with	age	 (Figure	22).	 In	children	younger	 than	5	years,	 the	
proportion	of	lymphoma	varies	between	3%	and	6%.	Between	the	ages	of	5	and	14	years,	the	
proportion	remains	around	20%.	Lymphoma	is	the	most	frequent	tumour	type	in	adolescents,	
accounting	for	25%	of	all	tumours.
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Figure 23 Lymphoma: age specific incidence, Belgium 2004-2009 Figure 24 Lymphoma by age group, Belgium 2004-2009

With	more	than	half	of	all	new	lymphoma	diagnoses	in	children	and	adolescents,	Hodgkin 
lymphoma (IIa)	is	the	most	frequent	lymphoma-subtype	(Figure	23	and	Figure	24).	Although	
rare	in	children	younger	than	10	years	of	age,	it	represents	one	of	the	most	common	malig-
nancies	in	adolescents.	
The	most	common	subtype	of	Hodgkin	lymphoma	(IIa)	is	nodular	sclerosis	(Figure	25).	This	
histological	subtype	represents	56%	of	all	diagnoses	under	the	age	of	10,	increasing	to	70%	
in	adolescents.	
Under	the	age	of	5	years,	only	3	children	are	diagnosed	with	Hodgkin	lymphoma.	In	children	
between	5	and	14	years	of	age,	a	male	predominance	can	be	observed	that	disappears	in	ado-
lescence	(Figure	26).	The	male/female	ratios	are	1.9,	1.6	and	1.0	for	the	age	groups	5-9	years,	
10-14	years	and	15-19	years	respectively.	Especially	in	the	mixed	cellularity	subtype	(Figure	28),	
a	higher	incidence	in	boys	can	be	observed	(M/F	ratio	=	2.9,	2.4	and	0.7	in	the	age	group	5-9,	
10-14	and	15-19	years	respectively).	For	nodular	sclerosis,	the	rates	between	boys	and	girls	are	
more	comparable	(Figure	27).	These	observations	are	consistent	with	international	epidemio-
logical	features	of	Hodgkin	lymphoma.	(25)

Figure 25 Hodgkin lymphoma by age group, Belgium 2004-2009 Figure 26 Hodgkin lymphoma: age specific incidence rates by sex,  
Belgium 2004-2009
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Figure 27 Hodgkin lymphoma – nodular sclerosis subtype:  
age specific incidence rates by sex, Belgium 2004-2009

Figure 28 Hodgkin lymphoma – mixed cellularity subtype:  
age specific incidence rates by sex, Belgium 2004-2009

Non-Hodgkin lymphomas (NHL; IIb),	the	2nd	most	frequent	lymphoma	subtype,	represent	29%	
of	 the	 total	 number	 of	 lymphoma	 diagnoses	 in	 children	 and	 adolescents.	 The	 overall	 inci-
dence	rates	of	NHL	(IIb)	remain	relatively	stable	until	the	age	of	15	years	(Figure	23).	After	the	
age	of	15,	an	increase	in	age	specific	incidence	rate	is	observed.	
The	relative	contribution	of	NHL	(IIb)	remains	rather	stable	(20-25%)	in	every	age	group	(	Fig-
ure	24).	However,	NHL	represent	a	heterogeneous	group	of	malignant	tumours	and	between	
the	age	groups	differences	can	be	observed	in	NHL-subtype	(Figure	29).		The	main	subgroups,	
precursor	cell	lymphomas	(IIb1),	mature	B-cell	lymphomas	(IIb2)	and	mature	T-	and	NK-cell	
lymphomas	(IIb3)	are	evenly	distributed	under	the	age	of	5	years.	In	the	age	group	5-9	years,	
precursor	cell	 lymphomas	 (IIb1)	and	mature	T-	and	NK-cell	 lymphomas	 (IIb3)	are	 the	most	
common	 subtypes.	 In	 the	 age	 group	 10-19	 years	 the	 most	 common	 histological	 subtype	 is	
mature	B-cell	lymphoma	(IIb2).
Between	the	sexes	(Figure	30),	higher	incidence	rates	can	be	observed	for	boys	for	precursor	
cell	(IIb1)	and	mature	B-cell	lymphomas	(IIb2).	The	incidence	rates	for	T-	and	NK-cell	lympho-
mas	(IIb3)	are	equal	in	both	sexes.

Figure 29 Non-Hodgkin lymphoma by age group, Belgium 2004-2009 Figure 30 Non-Hodgkin lymphoma: age standardised incidence (WSR)  
by histology and sex, Belgium 2004-2009
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Burkitt lymphomas (IIc) represent	 the	 3rd	 group	 with	 13%	 of	 the	 total	 lymphoma	 incidence.	
They	show	a	marked	predominance	around	the	age	group	of	5-9	years	(Figure	23).	In	the	first	
years	of	life	and	after	the	age	of	15	years,	the	incidence	rates	are	low.	The	incidence	rate	in	
boys	is	almost	three	times	higher	than	in	girls	(M/F	ratio	=	2.7).

The	remaining	lymphoma subtypes (IId-e) are	rare	(32	cases)	and	represent	less	than	10%	of	all	
new	lymphoma	diagnoses	in	children.	The	majority	(26	cases)	of	these	lymphoma	diagnoses	
are	malignant	histiocytosis	(IId).	This	subtype	is	most	frequently	diagnosed	in	infants.	In	oth-
er	age	groups	the	incidence	rates	are	very	low.	The	remaining	6	cases	are	lymphoma	NOS	(IIe).

Trends

International	trends	show	that	incidence	rates	for	lymphomas	(all	subtypes)	increase	faster	
in	adolescents	than	in	children.	(26)	When	comparing	the	incidence	rates	in	the	Flemish	Region	
over	time	(Figure	31),	a	 lower	incidence	rate	for	Hodgkin	(IIa)	and	non-Hodgkin	lymphoma	
(IIb)	can	be	observed	for	adolescents	in	the	period	1999-2003	when	compared	to	the	other	
time	 periods.	 In	 childhood	 lymphoma	 however,	 the	 incidence	 rates	 rather	 seem	 to	 decline	
slightly.

Figure 31 Lymphoma: age standardised incidence (WSR), Flemish Region 1999-2003, 2002-2006 and 2005-2009

Survival

The	 5-year	 survival	 rates	 for	 the	 different	 lymphoma	 subtypes	 in	 children	 (0-14	 year)	 are	
slightly	 higher	 than	 in	 adolescents	 (Figure	 32	 and	 Figure	 33).	 The	 5-year	 survival	 rates	 for	
Hodgkin		and	non-Hodgkin	lymphoma	are	99%	and	90%	in	children.	In	adolescents	they	are	
97%	and	86%	respectively.	
Burkitt	lymphoma	(IIc)	is	rarely	seen	in	adolescents	and	the	number	of	cases	are	too	low	for	a	
survival	analysis.	In	children,	Burkitt	lymphoma	have	a	5-year	survival	rate	of	94%.
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Figure 32 Lymphoma: observed survival in children, Belgium 2004-2009 Figure 33 Lymphoma: observed survival in adolescents, Belgium 2004-2009

N at risk N at risk

Hodgkin (IIa) 90 89 88 76 63 54 Hodgkin (IIa) 164 163 163 129 105 78

Non-Hodgkin (IIb) 64 62 60 51 41 30 Non-Hodgkin (IIb) 76 71 68 60 46 36

Burkitt (IIc) 52 49 49 43 28 24
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27

III Central nervous system tumours (CNS) and
 miscellaneous intracranial and intraspinal neoplasms

Incidence

Tumours	of	the	central	nervous	system	(CNS)	represent	the	2nd	most	frequent	tumour	in	chil-
dren	and	adolescents	(21%).	In	Belgium,	621	new	diagnoses	are	registered	between	2004	and	
2009		(Table	6).	Slightly	more	boys	are	diagnosed	than	girls	(M/F	ratio	=	1.1).	
CNS	tumours	occur	quite	frequently	in	all	age	groups.	In	very	young	children	(age	group	0-4	
years),	CNS	tumours	account	for	23%	of	all	tumour	diagnoses.	In	children	between	5	and	14	
years	of	age	(Figure	34),	CNS	tumours	are	the	most	frequent	malignancy	(26%	of	all	tumour	
diagnoses).

Table 6 New diagnoses of CNS tumours, Belgium 2004-2009

Boys Total 0-14 15-19
III CNS tumours 332 251 81
IIIa Ependymoma 33 25 8
IIIb Astrocytoma 129 97 32
IIIc PNET 49 44 5
IIId-f CNS other 121 85 36
Girls Total 0-14 15-19
III CNS tumours 289 224 65
IIIa Ependymoma 36 33 3
IIIb Astrocytoma 136 107 29
IIIc PNET 34 29 5
IIId-f CNS other 83 55 28

Figure 34 Relative frequency of CNS tumours by age at diagnosis, Belgium 2004-2009
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The	CNS	tumours	represent	a	heterogeneous	collection	of	malignancies	with	different	histol-
ogy,	behaviour	and	prognosis.	The	distribution	of	the	different	histological	subtypes	differs	
by	age	group	(Figure	35	and	Figure	36).	

Ependymomas (IIIa)	are	the	most	important	CNS	subtype	at	infancy.	The	incidence	rates	for	
this	tumour	decrease	fast	until	the	age	of	4	(Figure	36).	After	the	age	of	4,	ependymomas	are	
very	rare.	Slightly	more	girls	are	diagnosed	than	boys	(M/F	ratio	=	0.8).	In	very	young	children	
(0-4	year)	the	incidence	rates	in	girls	are	almost	twice	as	high	as	in	boys	(M/F	ratio	=	0.6).	In	
patients	between	5	and	19	years	of	age,	more	boys	are	diagnosed	with	ependymoma	than	
girls	(M/F	ratio	=	1.6).
The	 ependymoma	 group	 (IIIa)	 contains	 two	 subgroups,	 the	 ‘real’	 ependymoma	 diagnoses	
(IIIa1)	and	choroid	plexus	tumours	(IIIa2).	When	considering	all	age	groups,	two	out	of	three	
diagnoses	 are	 ‘real’	 ependymoma	 (IIIa1).	 The	 remaining	 neoplasms	 are	 choroid	 plexus	 tu-
mours	(IIIa2).	The	latter	group	is	almost	solely	diagnosed	at	infancy	and	in	the	first	years	of	
life,	while	only	half	of	the	ependymoma	(IIIa1)	group	is	diagnosed	in	this	age	group	(Table	7).	

Astrocytomas (IIIb)	are	the	most	frequent	CNS	subtype	(43%).	In	the	age	group	5-14	years	they	
represent	half	of	all	the	diagnosed	CNS	tumours.	The	incidence	rates	for	girls	are	somewhat	
higher	than	for	boys	(all	ages	M/F	ratio	=	0.9).
Astrocytoma	(IIIb)	includes	a	wide	variety	of	tumour	types	ranging	from	slowly	growing	pilo-
cytic	astrocytoma	to	aggressive	glioblastoma.	Table	7	contains	a	regrouping	of	these	different	
tumour	types	according	to	the	WHO	grading	system	 (27).	Half	of	all	astrocytomas	are	diag-
nosed	as	grade	I.	They	are	most	frequently	diagnosed	in	the	age	group	5-9	years,	where	they	
encompass	about	60%	of	the	astrocytoma	diagnoses.	The	number	of	grade	II	astrocytomas	
increases	with	age.	In	adolescents	they	are	almost	as	frequent	as	grade	I	astrocytoma.	Grade	
III	astrocytomas	are	uncommon.	Most	diagnoses	are	found	between	the	age	of	5	and	14	years.	
Grade	IV	astrocytomas	are	mostly	diagnosed	after	the	age	of	10	years.	For	31	astrocytomas,	a	
grade	could	not	be	assigned.	These	tumours	are	optic	nerve	gliomas	(NOS),	almost	all	diag-
nosed	in	the	first	years	of	life.

Figure 35 CNS tumours by age group, Belgium 2004-2009 Figure 36 CNS tumours: age specific incidence rates by histology,  
Belgium 2004-2009
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Incidence	rates	for	primitive neuroectodermal tumours (IIIc)	decrease	slightly	with	age.	The	
majority	of	these	malignancies	are	diagnosed	in	children	younger	than	5	years	of	age	(Table	
7).	After	the	age	of	10	year,	incidence	rates	are	very	low	(Figure	36).	More	boys	are	diagnosed	
with	PNET	(IIIc)	than	girls	(M/F	ratio	=	1.4).	Medulloblastomas	(IIIc1)	are	the	most	common	
histological	subtype.	The	other	subtypes	are	very	rare.

The	remaining	CNS tumours (IIId-f)	represent	a	very	diverse	group	of	rare	tumours	(Table	7).

Table 7 CNS tumours: number of new diagnoses by age group, Belgium 2004-2009

ICCC-3 classification 0-4 5-9 10-14 15-19 0-19
III CNS and miscellaneous intracranial and intraspinal neoplasms 190 136 149 146 621
IIIa Ependymomas and choroid plexus tumours 42 6 10 11 69

IIIa1 Ependymomas 21 5 8 11 45
IIIa2 Choroid plexus tumours 21 1 2 0 24

IIIb Astrocytomas 65 72 67 61 265
WHO I 26 42 33 26 127
WHO II 11 13 17 23 64
WHO III 2 6 5 3 16
WHO IV 3 5 10 9 27
Grade unknown 23 6 2 0 31

IIIc Intracranial and intraspinal embryonal tumours 34 20 19 10 83
IIIc1 Medulloblastomas 24 13 15 8 60
IIIc2 Primitive neuroectodermal tumours (PNET) 6 5 3 2 16
IIIc3 Medulloepitheliomas 0 0 0 0 0
IIIc4 Atypical teratoid/rhabdoid tumours 4 2 1 0 7

IIId Other gliomas 21 16 23 9 69
IIId1 Oligodendrogliomas 7 2 6 4 19
IIId2 Mixed and unspecified gliomas 13 14 15 4 46
IIId3 Neuroepithelial glial tumours of uncertain origin 1 0 2 1 4

IIIe Other specified intracranial and intraspinal neoplasms 20 21 21 45 107
IIIe1 Pituitary adenomas and carcinomas 0 2 6 9 17
IIIe2 Tumours of the sellar region (craniopharyngiomas) 3 14 5 3 25
IIIe3 Pineal parenchymal tumours 1 0 0 1 2
IIIe4 Neuronal and mixed neuronal-glial tumours 11 5 6 27 49
IIIe5 Meningiomas 5 0 4 5 14

IIIf Unspecified intracranial and intraspinal neoplasms 8 1 9 10 28
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Trends

In	the	last	decade,	an	increase	in	the	incidence	rates	in	the	Flemish	Region	can	be	observed	
(Figure	37).	This	increase	is	mainly	observed	in	astrocytoma	in	children	and	in	adolescents.	
According	to	international	data	(28)	(29),	incidence	rates	for	CNS	tumours	in	children	and	adoles-
cents	annually	increase	with	1.7%.

Figure 37 CNS tumours: age standardised incidence (WSR) by histology, Flemish Region 1999-2003, 2002-2006 and 2005-2009

Survival

Prognosis	 for	CNS	tumours	 is	 largerly	dependent	on	the	histological	diagosis.	Of	 the	main	
ICCC-3	subgroups,		PNET	(IIIc)	have	the	worst	prognosis	with	a	5-year	survival	rate	of	61%.	The	
WHO	(27)	classifies	these	tumours	as	highly	malignant	(WHO	IV).
Ependymomas	(IIIa),	astrocytomas	(IIIb)	and	other	gliomas	(IIId)	have	comparable	5-year	sur-
vival	rates	of	83%,	81%	and	80%	respectively	(Figure	38).	However,	ependymomas	(IIIa)	and	
astrocytomas	(IIIb)	contain	diagnoses	with	very	different	prognosis.	Figure	39	and	Figure	40	
show	the	survival	rates	for	respectively	ependymoma	and	astrocytoma	by	WHO-grade	(27).	
No	 deaths	 are	 observed	 for	 the	 15	 patients	 diagnosed	 with	 a	 WHO	 I	 ependymoma.	 WHO	
II	 ependymomas	 still	 have	 fairly	 high	 survival	 rates	 around	 90%.	 The	 worst	 prognosis	 for	
ependy	momas	is	observed	for	the	WHO	III	cases	with	a	5-year	survival	rate	of	67%	.
Grade	I	astrocytomas	also	have	a	very	good	prognosis	(95%	5-year	survival).	Survival	for	WHO	
II	astrocytomas	decreases	to	81%.	The	prognosis	for	grade	III-IV	astrocytoma	is	the	worst	of	all	
CNS	tumours.	After	2	years,	the	survival	rate	is	only	31%.
The	group	of	other	and	unspecified	tumours	(IIIe-f)	consist	mainly	of	tumours	with	a	good	
prognosis.	This	category	has	a	very	high	5-year	survival	rate	of	95%	(Figure	38).	A	small	subset	
of	rare	malignant	tumours	(mainly	meningioma	and	pineoblastoma)	in	this	category	is	the	
reason	for	the	5%	loss	of	patients	after	1	year.
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Figure 38 CNS tumours: Observed survival by histology, Belgium 2004-2009 Figure 39 Ependymoma: observed survival by WHO-classification, Belgium 
2004-2009

N at risk N at risk

IIIa 65 59 55 48 38 29 WHO I 15 15 14 12 11 8

IIIb 253 226 211 166 125 96 WHO II 22 20 18 14 13 0

IIIc 82 67 59 44 30 25 WHO III 28 22 20 16 14 10

IIId 64 58 52 38 30 22

IIIe-f 128 122 122 88 71 50

Figure 40 Astrocytomas (IIIb): observed survival by WHO-classification, 
Belgium 2004-2009

N at risk

WHO I 121 119 117 93 64 48

WHO II 62 55 49 38 33 24

WHO III-IV 39 22 15 9 6 5
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IV Sympathetic nervous system tumours

Incidence

In	Belgium,	130	new	diagnoses	of	sympathetic	nervous	system	(SNS)	tumours	are	registered	
in	children	and	adolescents	between	2004	and	2009	(Table	8).	Slightly	more	boys	are	diag-
nosed	than	girls	(M/F	ratio	=	1.3).
The	 majority	 (98%)	 are	 neuroblastomas	 (IVa)	 that	 occur	 almost	 exclusively	 in	 infants	 and	
very	young	children.	In	infants,	this	tumour	is	the	most	frequently	diagnosed	cancer	(25%).	
Its	occurrence	decreases	with	age	and	becomes	very	rare	in	older	children	and	adolescents	
(Figure	41	and	Figure	42).
The	adrenal	gland	is	the	most	common	primary	localisation	of	the	SNS	tumours	(Figure	43).

Table 8 New diagnoses of SNS tumours, Belgium 2004-2009

Boys Total 0-14 15-19
IV SNS tumours 74 73 1
IVa Neuroblastoma 72 71 1
IVb Other SNS tumours 2 2 0
Girls Total 0-14 15-19
IV SNS tumours 56 55 1
IVa Neuroblastoma 55 54 1
IVb Other SNS tumours 1 1 0

Figure 41 Relative frequency of SNS tumours by age at diagnosis, Belgium 2004-2009
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Figure 42 SNS tumours: age specific incidence rates, Belgium 2009 Figure 43 SNS tumours: number of new diagnoses (N) by primary site, 
Belgium 2004-2009

Survival

Foetal	neuroblastomas	very	often	differentiate	into	benign	neoplasms.	In	infants	and	young	
children,	the	number	of	patients	needing	therapy	for	an	aggressive	variant	increases.	In	older	
children,	 neuroblastomas	 are	 very	 frequently	 aggressive	 malignancies.	 (30)	 (31)	 Age,	 dichoto-
mized	at	18	months,	is	one	important	parameter	in	determining	prognosis.	(32)	
In	the	Flemish	Region,	10-year	survival	rates	(Figure	44)	are	very	high	for	children	up	to	18	
months	of	age	 (92%).	For	patients	of	18	months	of	age	and	older,	prognosis	 is	much	worse	
(50%	10-year	survival	rates).

Figure 44 SNS tumours: observed survival by age group, Flemish Region 1999-2009
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V Retinoblastoma

Incidence

Retinoblastoma	is	a	rare	disease.	 In	the	period	2004-2009	a	total	of	64	new	diagnoses	are	
registered	in	Belgium,	39	in	boys	and	25	in	girls	(M/F	ratio	=	1.5).	Almost	all	diagnoses	occur	
under	the	age	of	5	years	(Figure	45	and	Figure	46).	The	oldest	patient	was	nine	years	of	age	
at	the	time	of	diagnosis.	At	infancy	retinoblastomas	represent	11%	of	all	tumour	diagnoses.

Figure 45 Relative frequency of retinoblastoma by age at diagnosis,  
Belgium 2004-2009

Figure 46 Retinoblastoma: age specific incidence rates, Belgium 2004-2009
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VI Renal tumours

Incidence

Renal	tumours	are	a	rare	childhood	malignancy.	In	Belgium,	108	new	diagnoses	are	registered	
between	2004	and	2009	(Table	9),	55	in	boys	and	53	in	girls	(M/F	ratio	=	1.0).	They	represent	
less	than	4%	of	all	malignancies	in	children	and	adolescents.	The	majority	(94%)	of	the	renal	
tumours	are	nephroblastomas.	Renal	carcinoma,	the	most	frequent	type	of	adult	renal	cancer,	
seldom	occurs	in	childhood.	

Table 9 New diagnoses of renal tumours, Belgium 2004-2009

Boys Total 0-14 15-19
VI Renal Tumours 55 50 5
VIa Nephroblastomas 51 47 4
VIb Renal carcinomas 3 2 1
VIc Unspecified renal tumours 1 1 0
Girls Total 0-14 15-19
VI Renal Tumours 53 52 1
VIa Nephroblastomas 50 50 0
VIb Renal carcinomas 2 1 1
VIc Unspecified renal tumours 1 1 0

Most	nephroblastoma	diagnoses	occur	before	the	age	of	6	years	(Figure	47):	they	represent	
approximately	10%	of	all	childhood	cancer	malignancies.	The	highest	incidence	rates	are	ob-
served	 in	the	first	years	of	 life.	After	 the	age	of	3	years,	 the	 incidence	rates	decline	rapidly	
(Figure	48).	After	the	age	of	5	years,	renal	tumours	are	very	rare.

Figure 47 Relative frequency of renal tumours by age at diagnosis,  
Belgium 2004-2009

Figure 48 Renal tumours: age specific incidence rates, Belgium 2004-2009
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Survival

Renal	tumours	have	a	good	prognosis	(Figure	49).	The	5	year	survival	rate	in	the	Flemish	Re-
gion	is	94%	and	remains	stable	thereafter	(92%	10	year	survival	rate).

Figure 49 Observed survival for renal tumours, Flemish Region 1999-2009.
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VII Hepatic tumours

Incidence

Hepatic	tumours	are	an	extremely	rare	disease.	In	children	and	adolescents	they	represent	
0.4%	 of	 all	 malignancies.	 In	 Belgium,	 there	 are	 only	 12	 new	 diagnoses	 registered	 between	
2004	and	2009,	6	boys	and	6	girls.	Among	the	hepatic	 tumours,	 there	are	 10	diagnoses	of	
hepatoblastoma	and	2	hepatocellular	carcinoma	(Table	10).	The	majority	of	the	tumours	are	
diagnosed	in	the	first	years	of	life	(Figure	50).
Due	to	the	low	incidence	rates,	no	further	analyses	are	performed	on	hepatic	tumours.

Table 10 New diagnoses of hepatic tumours, Belgium 2004-2009

Boys Total 0-14 15-19
VII Hepatic tumours 6 5 1
VIIa Hepatoblastomas 5 5 0
VIIb Hepatic carcinomas 1 0 1
Girls Total 0-14 15-19
VII Hepatic tumours 6 6 0
VIIa Hepatoblastomas 5 5 0
VIIb Hepatic carcinomas 1 1 0

Figure 50 Hepatic tumours: age specific incidence rates, Belgium 2004-2009

Age (in years) at diagnosis

Ag
e 

sp
ec

ifi
c i

nc
id

en
ce

  (
N

 / 
1,0

00
,0

00
)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

15-1910-145-91-40



38

be
lg

ia
n 

ca
nc

er
 r

eg
is

tr
y

VIII Bone tumours

Incidence

In	 Belgium,	 between	 2004	 and	 2009,	 176	 new	 diagnoses	 of	 bone	 tumours	 are	 registered,	
which	represent	6%	of	all	cancer	diagnoses	in	children	and	adolescents	(Table	11).	More	boys	
are	diagnosed	than	girls	(M/F	ratio	=	1.3).	The	incidence	rates	for	bone	tumours	between	the	
sexes	are	more	comparable	in	children	(M/F	ratio	=	1.1)	than	in	adolescents	(M/F	ratio	=	1.5).
Bone	tumours	are	rare	in	children	younger	than	5	years	of	age.	After	the	age	of	5,	the	inci-
dence	 rates	 (Figure	 52)	 increase	 to	 reach	 a	 peak	 in	 late	 childhood	 (around	 15	 years	 of	 age).	
Afterwards,	in	adolescence,	incidence	rates	seem	to	decline	slightly.	This	trend	is	already	ob-
served	in	international	studies.	(33)	In	the	age	group	10-14	years	bone	tumours	represent	10-15%	
of	all	childhood	cancer	diagnoses	(Figure	51).

Table 11 New diagnoses of bone tumours, Belgium 2004-2009

Boys Total 0-14 15-19
VIII Bone tumours 100 53 47
VIIIa Osteosarcomas 50 23 27
VIIIb Chondrosarcomas 4 0 4
VIIIc Ewing tumours 42 27 15
VIIId-e Other bone tumours 4 3 1
Girls Total 0-14 15-19
VIII Bone tumours 76 46 30
VIIIa Osteosarcomas 36 22 14
VIIIb Chondrosarcomas 3 0 3
VIIIc Ewing tumours 33 23 10
VIIId-e Other bone tumours 4 1 3

Figure 51 Relative frequency of bone tumours by age at diagnosis, Belgium 2004-2009
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Figure 52 Bone tumours: age specific incidence rates by histology,  
Belgium 2004-2009

Figure 53 Bone tumours by age group, Belgium 2004-2009

Ewing	 sarcoma	 (43%)	 and	 osteosarcoma	 (49%)	 are	 the	 predominant	 histological	 subtypes.	
The	incidence	rates	for	both	tumours	increased	with	age,	but	with	a	somewhat	different	age-
pattern	(Figure	53).	
Bone	tumours	are	very	rare	under	the	age	of	5	years	and	almost	all	diagnoses	are	Ewing	sar-
comas	(VIIIc).	The	highest	incidence	rate	of	Ewing	sarcoma	(VIIIc)	is	observed	in	the	age	group	
10-14	years.	Osteosarcomas	(VIIIa)	are	rare	under	the	age	of	10	years.	With	the	onset	of	ado-
lescence,	 incidence	rates	increase	and	after	the	age	of	10,	they	become	the	dominant	bone	
tumour	diagnosis.	
Osteosarcoma	(VIIIa)	and	Ewing	sarcoma	(VIIIc)	also	differ	in	site	distribution	(Figure	54).	The	
long	bones	of	the	lower	limbs	are	the	predominant	primary	site	for	bone	tumours	(93	diagno-
ses).	Three	out	of	four	tumours	at	this	localisation	are	osteosarcoma	(VIIIa).	The	most	frequent	
primary	site	for	Ewing	sarcoma	(VIIIc)	is	the	central	axis	(spinal	column-rib-sternum-pelvic	
bones-sacrum-coccyx),	followed	by	the	long	bones	of	the	lower	limbs.

Figure 54 Bone tumours: incidence by primary site and histology, Belgium 2004-2009
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Trends

International	studies	show	little	evidence	of	consistent	changes	in	bone	tumour	incidence	
in	children	and	adolescents.	(33)	In	the	Flemish	Region,	incidence	rates	in	children	seem	to	in-
crease	slightly	in	the	last	decade.	In	adolescents,	lower	incidence	rates	are	observed	between	
2005	and	2009	when	compared	to	the	other	time	periods	(Figure	55).

Figure 55 Bone tumours: age standardised incidence (WSR) by histology, Flemish Region 1999-2003, 2002-2006 and 2005-2009

Survival

The	 5-year	 survival	 rates	 for	 children	 in	 Belgium	 by	 histology	 show	 no	 difference	 in	 prog-
nosis	 between	 osteosarcoma	 (VIIIa)	 (73%)	 and	 Ewing	 sarcoma	 (VIIIc)	 (75%)	 (Figure	 56).	 For	
adolescents	(Figure	57),	prognosis	for	Ewing	sarcoma	(VIIIc)	seems	less	than	for	osteosarcoma	
(VIIIa).	For	osteosarcoma	the	5-year	survival	rates	are	70%,	for	Ewing	sarcoma	the	numbers	at	
risk	are	less	than	10	and	therefore	no	5-year	survival	rate	is	calculated.
Prognosis	for	Ewing	sarcoma	(VIIIc)	depends	on	the	primary	localisation	(Figure	58):	primary	
tumours	of	the	central	axis	have	a	worse	prognosis	than	tumours	on	other	sites.	
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Figure 56 Bone tumours in children: observed survival by histology,  
Belgium 2004-2009

Figure 57 Bone tumours in adolescents: observed survival by histology, 
Belgium 2004-2009
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Figure 58 Ewing sarcoma (VIIIc): observed survival by primary site,  
Belgium 2004-2009
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IX Soft tissue sarcoma

Incidence

Soft	tissue	sarcomas	(STS)	are	a	heterogeneous	group	of	neoplasms.	These	tumours	represent	
6%	of	all	childhood	and	adolescent	cancer	diagnoses.	The	relative	frequency	of	STS	by	age	at	
diagnosis	is	evenly	distributed	around	6%	(Figure	59).	All	STS	combined;	more	boys	are	diag-
nosed	than	girls	(M/F	ratio	=	1.3).
Soft	tissue	sarcomas	are	classified	in	2	broad	categories:	rhabdomyosarcoma	(RMS)	and	non-
rhabdomyosarcoma	(Non-RMS).	

Table 12  New diagnoses of soft tissue sarcoma, Belgium 2004-2009

Boys Total 0-14 15-19
IX Soft tissue sarcoma 106 66 40
IXa Rhabdomyosarcoma 44 34 10
IXb-e Non-rhabdomyosarcoma 62 32 30
Girls Total 0-14 15-19
IX Soft tissue sarcoma 82 39 43
IXa Rhabdomyosarcoma 24 21 3
IXb-e Non-rhabdomyosarcoma 58 18 40

Figure 59 Soft tissue sarcoma: relative frequency by age at diagnosis, Belgium 2004-2009
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Figure 60 STS: age specific incidence rates by histology, Belgium 2004-2009 Figure 61 STS by age group, Belgium 2004-2009

Rhabdomyosarcoma (IXa) are	 the	 most	 important	 sarcoma	 in	 children	 under	 the	 age	 of	 10	
years	(Figure	60	and	Figure	61).	Almost	twice	as	many	boys	are	registered	with	RMS	than	girls	
(M/F	ratio	=	1.7)	(Table	12).
Two	 main	 histological	 types	 of	 rhabdomyosarcoma	 exist.	 Embryonal	 RMS	 is	 the	 most	 fre-
quently	diagnosed	subtype	(66%	of	RMS)	and	primarily	targets	infants	and	young	children.	
Alveolar	RMS	(19%	of	RMS)	becomes	more	frequent	in	older	children	and	adolescents	(Figure	
62).	The	remaining	10	RMS	diagnoses	(15%),	consists	of	6	unspecified	RMS,	1	pleomorphic	RMS	
and	3	spindle	cell	RMS.
RMS	occur	at	various	sites	in	the	body.	The	most	common	sites	in	our	dataset	are	head	and	
neck	(29%)	and	the	genito-urinary	tract	(28%).	Embryonal	RMS	accounts	for	about	70%	of	the	
diagnoses	for	every	site,	with	exception	of	the	 limbs	(Figure	63).	This	result	must	be	 inter-
preted	with	care,	since	there	are	only	6	diagnoses	of	RMS	registered	at	the	limbs.	However,	
this	observation	is	comparable	with	results	obtained	in	the	ACCIS	study.	(35)

Figure 62 Rhabdomyosarcoma by histology, Belgium 2004-2009 Figure 63 Rhabdomyosarcoma by primary site, Belgium 2004-2009
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Non-rhabdomyosarcoma (IXb-e)	are	more	frequently	diagnosed	after	the	age	of	10	years	(Fig-
ure	60).	In	adolescents,	they	account	for	84%	of	all	STS	diagnoses.	This	group	contains	a	wide	
variety	of	different	histological	subtypes	(Table	13).	The	majority	of	the	Non-RMS	diagnoses	
are	fibrohistiocytic	tumours	(23%),	synovial	sarcomas	(15%)	and	fibrosarcomas	(14%).	The	re-
maining	subtypes	each	encompass	less	than	10%	of	the	Non-RMS.

Table 13 Non-rhabdomyosarcoma by histology, Belgium 2004-2009

ICCC-3 Classification
New diagnoses (N)

Total % 00- 05- 10- 15-

IXb-e Non-rhabdomyosarcomas 120 100,0% 13 7 30 70

IXb Fibrosarcomas 17 14,2% 4 0 5 8

IXb1 Fibroblastic and myofibroblastic tumours 7 5,8% 3 0 2 2

IXb2 Nerve sheath tumours 10 8,3% 1 0 3 6

IXb3 Other fibromatous neoplasms 0 0,0% 0 0 0 0

IXc Kaposi sarcomas 1 0,8% 0 0 1 0

IXd Other specified soft tissue sarcomas 93 77,5% 9 6 22 56

IXd1 Ewing tumours and Askin tumours of soft tissue 12 10,0% 1 1 1 9

IXd2 PNET of soft tissue 1 0,8% 0 0 1 0

IXd3 Extrarenal rhabdoid tumours 0 0,0% 0 0 0 0

IXd4 Liposarcomas 4 3,3% 0 0 0 4

IXd5 Fibrohistiocytic tumours 28 23,3% 2 2 7 17

IXd6 Leiomyosarcomas 6 5,0% 0 0 2 4

IXd7 Synovial sarcomas 18 15,0% 1 1 5 11

IXd8 Blood vessel tumours 10 8,3% 4 0 0 6

IXd9 Osseous and chondromatous neoplasms of soft tissue 4 3,3% 0 0 3 1

IXd10 Alveolar soft parts sarcomas 2 1,7% 0 0 0 2

IXd11 Miscellaneous soft tissue sarcomas 8 6,7% 1 2 3 2

Trends

European	data	show	an	annual	 increase	of	1.8%	in	the	 incidence	of	soft	tissue	sarcoma.	 (35)	

However,	in	Western	Europe	this	trend	could	not	be	observed.	The	observed	incidence	rates	in	
the	Flemish	Region	rather	seem	to	decrease	slightly	(Figure	64),	mainly	in	children.	The	low	
number	of	new	diagnoses	did	not	allow	a	more	detailed	trend	analysis.

Figure 64 Soft tissue sarcoma: age standardized incidence (WSR) by histology, Flemish Region 1999-2003, 2002-2006, 2005-2009
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Survival

Histology	is	considered	as	an	important	factor	in	prognosis.	(34)	In	our	data,	little	difference	
in	survival	is	observed	in	RMS	(82%)	versus	non-RMS	diagnoses	(76%)(Figure	65).	Although	
based	on	small	numbers,	a	larger	difference	in	survival	rates	is	observed	within	the	different	
RMS	subtypes,	with	higher	survival	rates	for	embryonal	RMS	than	for	other	histological	RMS	
subtypes	(Figure	66).	Alveolar	RMS	is	mainly	responsible	for	the	lower	survival	rates.	Of	the	
12	children	with	alveolar	RMS	included	in	the	survival	analysis	in	Belgium	(2004-2009),	5	did	
not	survive	more	than	2	years.

Figure 65 STS in children and adolescents: observed survival by histology, 
Belgium 2004-2009

Figure 66 RMS in children and adolescents: observed survival by histology, 
Belgium 2004-2009

N at risk N at risk

RMS (IXa) 66 61 54 46 36 23 Embryo-
nal RMS

45 43 40 36 31 22

Non-RMS 
(IXb-e)

117 111 103 78 57 43 Other 
RMS

21 19 15 11 6 2

O
bs

er
ve

d 
su

rv
iv

al
 (%

)

0 1 2 3 4 5
Years after diagnosis

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Non-RMS (IXb-e)RMS (IXa)

O
bs

er
ve

d 
su

rv
iv

al
 (%

)

0 1 2 3 4 5
Years after diagnosis

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Other RMSEmbryonal RMS



46

be
lg

ia
n 

ca
nc

er
 r

eg
is

tr
y

X Germ cell, trophoblastic and other gonadal neoplasms

Incidence

Germ	cell	tumours,	trophoblastic	and	other	gonadal	neoplasms	(GCTOG)	represent	6%	of	all	
tumours	in	children	and	adolescents.	The	majority	of	the	tumours	are	found	in	adolescents	
where	they	account	for	11%	of	all	tumour	diagnoses.
In	Belgium,	171	new	diagnoses	are	registered	between	2004	and	2009	(Table	14).	Almost	twice	
as	many	boys	are	diagnosed	than	girls	 (M/F	ratio	=	1.7).	 In	adolescents	the	number	of	new	
diagnoses	 in	boys	 is	five-fold	the	number	 in	girls,	corresponding	with	a	male/female	ratio	
of	5.4.	However,	in	children	(M/F	ratio	=	0.5),	the	opposite	is	observed	with	two	times	more	
diagnoses	in	girls	than	in	boys.

Table 14 New diagnoses of GCTOG, Belgium 2004-2009

Boys Total 0-14 15-19
X GCTOG 115 20 95
Xa Intra-cranial / -spinal GCT 22 10 12
Xb Extra-cranial / -gonadal GCT 6 5 1
Xc Gonadal GCT 86 5 81
Xd Gonadal carcinoma 0 0 0
Xe Other and unspecified 1 0 1
Girls Total 0-14 15-19
X GCTOG 56 39 17
Xa Intra-cranial / -spinal GCT 5 4 1
Xb Extra-cranial / -gonadal GCT 21 20 1
Xc Gonadal GCT 24 14 10
Xd Gonadal carcinoma 4 0 4
Xe Other and unspecified 2 1 1

Figure 67 GCTOG: relative frequency by age at diagnosis, Belgium 2004-2009

At	infancy,	GCTOG	represent	8%	of	all	cancer	diagnoses	(Figure	67).	In	children	between	the	
age	of	1	and	13	year,	the	incidence	rates	are	very	low.	Around	the	age	of	14-15	year	incidence	
rates	increase	rapidly	with	age,	especially	in	boys	(Figure	68).
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Figure 68 GCTOG: age specific incidence rates by sex, Belgium 2004-2009 Figure 69 GCT: age specific incidence rates by primary site,  
Belgium 2004-2009

GCTOG	are	subdivided	in	five	main	groups	according	to	the	cells	of	origin	(germ	cells	(Xa-c),	
trophoblastic	cells	(Xd)	or	other	cells	(Xe)).	The	germ	cell	tumours	(GCT)	are	further	separated	
by	site	of	origin	(gonads	(Xc),	central	nervous	system	(Xa)	or	elsewhere	(Xb)).
The	majority	(64%)	of	GCTOG	tumours,	occurring	among	children	younger	than	20	years	of	
age,	are	gonadal	germ	cell	tumours	(Xc).	However,	when	only	children	younger	than	15	years	
of	age	are	considered,	non-gonadal	germ	cell	tumours	(Xa	and	Xb)	are	more	common	than	
gonadal	(Xc)	germ	cell	tumours	(Table	14,	Figure	69	and	Figure	70).

Figure 70 GCTOG by age group, Belgium 2004-2009

Intracranial and intraspinal GCT (Xa)	are	more	frequently	diagnosed	in	older	children	and	ado-
lescents.	 In	the	age	group	5-9	years	GCTOG	are	very	rare	(9	diagnoses	in	Belgium	between	
2004	and	2009).	In	this	age	group,	intracranial	and	intraspinal	GCT	(Xa),	with	5	diagnoses	in	
Belgium	between	2004	and	2009,	are	the	most	frequent	GCTOG	subtype	(Figure	70).
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Almost	all	intra-cranial/-spinal	GCT	(Xa)	are	diagnosed	in	boys	(81%).	The	male/female	ratio	
is	4.1.	
Intracranial	GCT	are	frequently	diagnosed	in	endocrine	glands	(Table	15).	Six	diagnoses	are	
registered	in	the	pituitary	gland	and	eight	in	the	pineal	gland.	The	remaining	13	diagnoses	
are	registered	as	primary	brain	tumours.
The	most	frequently	diagnosed	histological	subtype	(Figure	71)	in	boys	and	girls	are	germino-
mas	(Xa1)	(81%,	both	sexes	combined).	The	remaining	tumours	are	teratomas	(Xa2)	or	mixed	
germ	cell	tumours	(Xa6).

Table 15 Intracranial and intraspinal GCT (Xa) in children 
and adolescents by primary site, Belgium 2004-2009

Primary localisation N

Cerebrum 2

Cerebral ventricle 3

Brain stem 1

Brain, NOS 7

Pituitary gland 6

Pineal gland 8

Extracranial and extragonadal GCT (Xb)	 are	 most	 frequently	 diagnosed	 in	 infants	 and	 very	
young	children	(Figure	70).	Of	the	27	diagnoses,	22	are	registered	in	children	younger	than	3	
years	of	age.	

In	contrast	with	the	other	GCT	(Xa	and	Xc),	where	far	more	boys	are	diagnosed,	the	majority	
of	extracranial	and	extragonadal	GCT	(Xb)	are	diagnosed	in	girls	(M/F	ratio	=	0.3).

Extracranial	and	extragonadal	GCT	(Xb)	are	most	frequently	diagnosed	in	the	pelvic	region	
(67%).	 The	 most	 frequent	 histological	 subtypes	 are	 teratomas	 (Xb2)	 and	 yolk	 sac	 tumours	
(Xb4),	respectively	44%	and	30%	when	both	sexes	are	combined	(Figure	71).	

Gonadal GCT (Xc)	are	by	far	the	most	frequent	diagnosed	GCTOG	(64%).	In	adolescence,	more	
boys	(testicular	GCT)	are	diagnosed	than	girls	(ovarian	GCT),	while	in	childhood	the	opposite	
is	observed	(Table	14).	The	male/female	ratio	is	0.4	in	children	and	7.8	in	adolescents.
The	 majority	 of	 testicular	 GCT	 (Figure	 71)	 are	 of	 mixed	 origin	 (Xc6;	 31%),	 embryonal	 carci-
noma	(Xc3;	24%)	and	teratoma	(Xc2;	23%).	94%	of	gonadal	GCT	are	diagnosed	in	adolescents.	
In	children,	only	five	testicular	GCT	are	diagnosed,	three	yolk	sac	tumours	and	two	immature	
teratomas.
Diagnoses	of	ovarian	GCT	(Figure	71)	are	predominantly	teratoma	(Xc2;	50%).	Two	out	of	three	
ovarian	teratoma	diagnoses	occurred	in	children.
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Figure 71 Germ cell tumours (Xa-c) by histology and sex, Belgium 2004-2009

Gonadal carcinomas (Xd)	are	a	rare	malignancy	in	children	and	adolescents.	In	Belgium,	between	
2004	and	2009,	only	4	adolescent	girls	are	diagnosed	with	an	ovarian	gonadal	carcinoma.

The	remaining	GCTOG	diagnoses,	other and unspecified malignant gonadal tumours (Xe),	are	
very	rare.	Only	three	diagnoses	of	Sertoli-Leydig	cell	tumour	are	registered	in	this	category	in	
Belgium	between	2004	and	2009.

Trends

When	 comparing	 the	 incidence	 data	 over	 time	 in	 the	 Flemish	 Region,	 an	 increase	 in	 age	
standardised	incidence	(WSR)	can	be	observed.	This	increase	can	almost	entirely	be	attribut-
ed	to	an	increase	in	testicular	cancer	(Xc)	in	adolescents.	The	increase	in	incidence	of	adoles-
cent	testicular	germ	cell	tumours	is	comparable	to	the	increase	in	testicular	cancer	observed	
in	young	adult	males.(3)	 In	children,	incidence	rates	for	GCTOG(X)	seem	to	decrease	slightly	
(Figure	72),	but	due	to	the	low	incidence	rates,	analyses	on	trends	are	not	possible.

Figure 72 GCTOG in boys: age standardised incidence (WSR) by age group and primary localisation, Flemish Region 1999-2003, 2002-2006, 2005-2009
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In	girls,	due	to	the	low	number	of	new	diagnoses,	trends	for	GCTOG(X)	are	not	clear	(Figure	73).	

Figure 73 GCTOG in girls: age standardised incidence (WSR) by age group and primary localisation, Flemish Region 1999-2003, 2002-2006, 2005-2009
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XI Carcinomas and other malignant epithelial neoplasms

Incidence

Carcinomas	are	the	most	common	histological	cancer	type	in	adults.	Nevertheless,	a	variety	
of	malignant	epithelial	neoplasms	do	occur	in	children	and	adolescents.	In	Belgium,	between	
2004	and	2009,	127	children	and	239	adolescents	are	diagnosed	with	an	malignant	epithe-
lial	neoplasm.	Almost	two	out	of	three	carcinomas	are	diagnosed	in	girls	 (Table	16).	For	all	
tumour	sites,	with	the	exception	of	lung	(XIf4),	colon	and	rectum	(XIf2)	and	nasopharyngeal	
carcinomas	(XIc),	incidence	rates	for	girls	are	higher	than	for	boys	(Figure	74).	All	carcinomas	
combined,	the	male/female	ratio	is	0.6.	

Table 16 New diagnoses of malignant epithelial neoplasms, Belgium 2004-2009

Boys Total 0-14 15-19
XI Malignant epithelial neoplasms 144 54 90
XIa Adrenocortical carcinomas 1 1 0
XIb Thyroid 21 6 15
XIc Nasopharyngeal carcinomas 5 4 1
XId Malignant melanomas 36 13 23
XIe Skin (non melanoma) 19 6 13
XIf1 Salivary glands 3 3 0
XIf2 Colon and rectum 7 2 5
XIf3 Appendix 39 16 23
XIf4 Lung 8 2 6
XIf10-11 Other and unspecified 5 1 4
Girls Total 0-14 15-19
XI Malignant epithelial neoplasms 222 73 149
XIa Adrenocortical carcinomas 1 0 1
XIb Thyroid 41 12 29
XIc Nasopharyngeal carcinomas 3 2 1
XId Malignant melanomas 54 12 42
XIe Skin (non melanoma) 38 20 18
XIf1 Salivary glands 9 4 5
XIf2 Colon and rectum 4 0 4
XIf3 Appendix 55 21 34
XIf4 Lung 6 1 5
XIf6 Breast 3 0 3
XIf7 Cervix uteri 1 0 1
XIf10-11 Other and unspecified 7 1 6
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Figure 74 Malignant epithelial neoplasms: age standardised incidence (WSR) by primary localisation and sex,  
Belgium 2004-2009

This	diverse	group	of	malignant	epithelial	neoplasms	is	the	5th	most	frequent	tumour	in	chil-
dren	and	the	2nd	most	frequent	in	adolescents.	In	young	children	carcinomas	are	very	rare.	In	
late	childhood,	the	incidence	rates	increase	sharply	with	age.	In	adolescents,	they	account	for	
23%	of	all	malignancies	(Figure	75	and	Figure	76).

Figure 75 Malignant epithelial neoplasms: relative frequency by age at 
diagnosis, Belgium 2004-2009

Figure 76 Malignant epithelial neoplasms: age specific incidence rates by 
sex, Belgium 2004-2009
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The	most	frequent	malignant	epithelial	neoplasms	are	endocrine	tumours	(carcinoids)	of	the	
appendix (XIf3). This	tumour	is	most	commonly	discovered	by	coincidence	during	routine	ap-
pendectomy,	where	they	are	found	in	0.3-0.9%	of	patients.	(36)	(37)	Between	2004	and	2009,	a	
total	of	94	diagnoses	are	registered	in	Belgium,	39	in	boys	and	55	in	girls	(M/F	ratio	=	0.7).	Car-
cinoids	of	the	appendix	(XIf3)	are	very	rare	in	children	younger	the	10	years	of	age.	In	the	age	
group	5-9	years	of	age,	only	8	carcinoid	tumours	of	the	appendix	(XIf3)	are	diagnosed,	6	boys	
and	2	girls	(M/F	ratio	=	2.8).	The	incidence	rates	increase	with	age	(Figure	77).	After	the	age	of	
10	years,	more	girls	are	diagnosed	than	boys	(M/F	ratio	is	0.5	for	the	age	group	10-14	years	and	
0.6	in	the	age	group	15-19	years).

Figure 77 Carcinoid of appendix (XIf3): age specific incidence rates by sex, 
Belgium 2004-2009

Worldwide,	registration	practices	for	carcinoid	tumours	of	the	appendix	vary	between	regis-
tries.	This	variation	is	considered	a	potential	source	of	artifact	when	comparing	data	between	
regions.	(37)	The	Belgian	Cancer	Registry	includes	all	carcinoids	of	the	appendix,	regardless	of	
size.	Recent	updates	in	the	ICD-O3	classification	(7)	published	by	the	WHO	(38),	include	any	car-
cinoid	of	the	appendix	in	the	list	of	malignant	neoplasms.	
An	important	parameter	determining	prognosis	of	carcinoids	is	the	size	of	the	tumour	(Figure	
78).	Information	on	size	is	available	in	67	cases	(27	boys	and	40	girls).	The	median	size	is	7mm	
(range	1.5mm	–	22mm).	In	76%,	21%	and	3%	of	cases	the	diameter	is	<=10mm,	>10mm-20mm	
and	>20mm	respectively.	Tumours	diagnosed	in	girls	(median	size	=	7.5mm	[range	1.5mm	–	
22mm])	are	often	larger	than	in	boys	(median	size	=	7mm	[range	2mm	–	15mm]).	In	girls	28%	
of	the	carcinoid	diagnoses	in	girls	are	larger	than	10mm,	while	in	boys	this	is	only	19%.
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Figure 78 Carcinoid of the appendix: number of diagnoses by sex and tumour size (N=67)

The	2nd	most	frequent	malignant	epithelial	neoplasm	is	malignant melanoma (XId). For	the	
period	2004-2009,	a	total	of	90	cases	of	melanoma	are	diagnosed	in	Belgium	(Table	16),	36	
boys	and	54	girls	(M/F	ratio	=	0.7).	In	children,	no	difference	is	observed	between	the	sexes	(13	
boys	and	12	girls,	M/F	ratio	=	1.1)	(Figure	79).	In	adolescents	the	diagnosis	of	melanoma	is	made	
more	frequently	in	girls	(N	=	42)	than	in	boys	(N=23)	(M/F	ratio	=	0.5).

Figure 79 Malignant melanoma (XId): age specific incidence by sex,  
Belgium 2004-2009

Figure 80 Malignant melanoma (XId): distribution by primary site and sex, 
Belgium 2004-2009

In	boys,	melanoma	more	often	occur	on	the	trunk	and	the	head,	while	in	girls	more	mela-
noma	are	diagnosed	on	the	upper	and	lower	limbs	(Figure	80).	This	preferential	tumour	lo-
calisation	is	comparable	with	the	site	distribution	in	adults.(3)

For	 the	90	melanoma	diagnoses	 in	Belgium,	 information	on	stage	 is	available	 in	72	of	 the	
cases.	For	registrations	between	2004	and	2009,	stage	is	classified	by	means	of	the	6th	edition	
of	the	UICC	TNM.	(42)	After	excision,	the	extent	of	melanoma	can	be	classified	by	a	pathological	
assessment	of	the	primary	tumour	(pT-category).	Figure	81	shows	an	overview	of	the	distri-
bution	of	cancers	with	a	known	pT-stage.	The	majority	(68%)	of	the	cases	with	known	patho-
logical	T-value	is	pT1	in	both	sexes.	The	pT2,	pT3	and	pT4	melanoma	diagnoses	account	for	
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respectively	17%,	11%	and	7%.	Between	boys	and	girls	a	different	stage	distribution	is	observed	
(Figure	81).	In	boys	24%	of	the	diagnoses	are	pT3-4,	while	in	girls	this	is	only	14%.	
Staging	of	the	primary	tumour	(pT)	in	melanoma	relies	on	information	on	the	tumour	thick-
ness	and	ulceration.	 (40)	The	exact	tumor	thickness,	also	known	as	Breslow	index,	 is	known	
in	56	of	the	melanoma	diagnoses	(22	boys	and	34	girls)	(Figure	82).	The	median	Breslow	in-
dex	(both	sexes)	is	0.67mm	(range	0.17-6.08mm).	Melanoma	diagnosed	in	boys	are	generally	
thicker	 in	 size	 (median	 Breslow	 index	 =	 0.89mm	 [range	 0.17-5mm])	 than	 tumours	 in	 girls	
(median	Breslow	index	=	0.58mm	[range	0.22-6.08]).

Figure 81 Malignant melanoma (XId) by sex and pT category,  
Belgium 2004-2009 (N = 72)

Figure 82 Malignant melanoma (XId): new diagnoses (N) by Breslow index 
(mm) and sex, Belgium 2004-2009 (N= 56)

The	 3rd	 most	 frequent	 malignant	 epithelial	 neoplasms	 are thyroid carcinomas (XIb).	 In	 Bel-
gium,	62	new	cases	are	diagnosed	between	2004	and	2009	(Table	16).	Two	times	more	girls	
(N	=	41)	are	diagnosed	with	thyroid	cancer	than	boys	(N	=	21).	In	children	under	the	age	of	10	
years,	thyroid	cancers	are	rare.	From	the	age	of	10	years,	incidence	rates	increase	rapidly	in	
boys	and	girls	(Figure	83).
Histologically,	four	main	types	of	thyroid	carcinoma	are	distinguished	(Figure	84).	Papillary	
carcinoma	are	the	most	frequent	subtype	(68%).	Follicular	carcinoma	and	medullary	carci-
noma	account	for	respectively	22%	and	8%	of	the	thyroid	cancers.	In	Belgium,	anaplastic	car-
cinoma,	the	fourth	main	thyroid	carcinoma	type,	is	not	observed	in	children	and	adolescents	
between	2004	and	2009.
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Figure 83 Thyroid cancer (XIb): age specific incidence rates by sex,  
Belgium 2004-2009

Figure 84 Thyroid cancer (XIb) by histology, Belgium 2004-2009

Non-melanoma skin cancers (IXe)	are	the	4th	most	frequent	malignant	epithelial	neoplasm.	
Between	2004	and	2009,	57	new	cases	(19	boys	and	38	girls)	are	registered	(Table	16).	
Under	the	age	of	10,	non-melanoma	skin	cancers	(XIe)	are	rare.	Only	8	new	diagnoses	(3	boys	
and	5	girls,	M/F	ratio	=	0.6)	are	observed.	In	older	children	(age	10-14	year),	especially	in	girls,	
an	increase	in	the	incidence	rates	is	observed	(Figure	85).	In	total,	18	cases	(3	boys	and	15	girls,	
M/F	ratio	=	0.2)	are	registered	in	this	age	group.	In	adolescents,	31	new	diagnoses	(13	boys	and	
18	girls,	M/F	ratio	=	0.7)	are	registered.	
The	 majority	 of	 the	 non-melanoma	 skin	 tumours	 (XIe)	 are	 basocellular	 carcinomas	 (81%).	
Squamous	 cell	 carcinoma	 account	 for	 14%	 (Figure	 86).	 These	 tumours	 were	 subjected	 to	 a	
profound	quality	assessment.	For	every	skin	carcinoma,	the	corresponding	pathology	report	
has	been	reevaluated	to	ensure	correct	diagnosis.

Figure 85 Non melanoma skin cancer (IXe): age specific incidence rates by 
sex, Belgium 2004-2009

Figure 86 Non melanoma skin cancer (IXe) by histology,  
Belgium 2004-2009’

The	remaining	epithelial	neoplasms	are	very	rare	and	no	detailed	analysis	is	performed	for	
these	tumour	sites.
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Trends

In	 children	 the	 incidence	 rates	 for	 malignant	 epithelial	 neoplasms	 in	 the	 Flemish	 Region	
seem	to	decrease	slightly	in	girls	(Figure	87).	The	decrease	in	girls	can	be	related	to	the	lower	
incidence	rates	 in	thyroid	cancer	 (XIb)	and	malignant	melanoma	(XId)	 in	the	period	2005-
2009.	Non-melanoma	skin	cancer	(XIe)	increases	in	girls.	In	boys,	an	increase	is	observed	for	
malignant	melanoma	(XId).

Figure 87 Malignant epithelial neoplasms (XI) in children: age standardized incidence (WSR) by primary localisation and sex,  
Flemish Region 1999-2003, 2002-2006, 2005-2009

The	main	trend	for	all	malignant	epithelial	neoplasms	(XI)	in	adolescents	(Figure	88)	is	com-
parable	with	the	trend	observed	in	children.	In	girls	the	incidence	rates	for	malignant	epithe-
lial	neoplasms	(XI)	seem	to	decrease,	while	no	trend	is	observed	in	boys.	Thyroid	cancer	(XIb)	
increases	in	boys	and	girls.

Figure 88 Malignant epithelial neoplasms (XI) in adolescents: age standardized incidence (WSR) by primary localisation and sex,  
Flemish Region 1999-2003, 2002-2006, 2005-2009
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Survival

Malignant	epithelial	neoplasms	(XI)	have	a	very	good	prognosis.	In	children,	(Figure	89)	the	5	
year	survival	rates	in	boys	(89%)	are	significantly	lower	than	the	rates	observed	in	girls	(99%).	
In	adolescents	(Figure	90),	the	prognosis	for	boys	and	girls	is	comparable	with	respectively	
96%	and	97%	5	year	survival	rates.

Figure 89 Malignant epithelial neoplasms in children: observed survival by 
sex, Belgium 2004-2009

Figure 90 Malignant epithelial neoplasms in adolescents: observed survival 
by sex, Belgium 2004-2009
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Cancer in Infants

Between	2004	and	2009,	201	tumours	are	diagnosed	in	the	first	year	of	life.	Cancer	in	infants	
represents	11%	of	all	childhood	(0-14	years)	cancer	diagnoses.	
Neuroblastomas	 (IV;	 N=49)	 are	 the	 most	 frequent	 tumour	 type.	 They	 represent	 24%	 of	 all	
tumours	in	infants.	CNS	tumours	(III;	N=40)	are	the	2nd	most	frequent	cancer	among	infants,	
representing	20%.	Leukaemia	(I;	N=24),	retinoblastoma	(V;	N=23)	and	germ	cell	tumours	(X;	
N=16)	complete	the	five	most	frequently	occurring	tumours	(Figure	91).

Figure 91 Infants: age specific incidence rates by histology,  
Belgium 2004-2009

Figure 92 Infants: new diagnoses by month of age at diagnosis,  
Belgium 2004-2009

About	1	out	of	every	5	cancer	in	infants	is	diagnosed	in	the	first	month	of	life.	Some	of	these	
tumours	are	possibly	already	detected	in	utero	(Figure	92).

Figure 93 All tumours: observed survival by age group,  
Belgium 2004-2009

Figure 94 Observed survival by histology and age group,  
Belgium 2004-2009
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Overall	 survival	 for	 infants	 (82%)	 is	slightly	poorer	 than	for	children	and	adolescents	 (86%)	
(Figure	93).	Prognosis	is	largely	dependent	on	the	histological	subtype	(Figure	94).	Neuroblas-
toma	had	a	very	good	prognosis	in	infants	(96%	5	year	survival),	while	for	children	and	adoles-
cents	5	year	survival	is	61%.		For	brain	tumours,	the	survival	rates	are	somewhat	less	favourable	
for	infants	when	compared	to	other	children	and	adolescents	(respectively	69%	and	82%).	In	
leukaemia	the	survival	rates	for	infants	(44%)	are	far	worse	than	for	the	other	ages	(83%).
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Appendix 1: Notifications by source type in children and in adolescents, 
Belgium 2004-2009

0-14 years 15-19 years

Leukaemias, myeloproliferative and myelodysplastic diseases:  
notifications by source type (N=500)

Leukaemias, myeloproliferative and myelodysplastic diseases:  
notifications by source type (N=125)

Lymphomas and reticuloendothelial neoplasms:  
notifications by source type (N=238)

Lymphomas and reticuloendothelial neoplasms:  
notifications by source type (N=264)

CNS and miscellaneous intracranial and intraspinal neoplasms:  
notifications by source type (N=475)

CNS and miscellaneous intracranial and intraspinal neoplasms: notifications 
by source type (N=146)

Paediatric centres:
N=32 (25.6%)

Pathology/Clinical Biology:
N=76 (60.8%)

Hospitals/Health insurance:
N=105 (84.0%)

N=0
(0.0%)

N=18
(14.4%)

N=3
(2.4%)

N=11
(8.8%)

N=31
(24.8%)

N=17
(13.6%)

N=45
(36.0%)

Paediatric centres:
N=32 (12.1%)

Pathology/Clinical Biology:
N=235 (89.0%)

Hospitals/Health insurance:
N=192 (72.7%)

N=1
(0.4%)

N=5
(1.9%)

N=0
(0.0%)

N=26
(9.8%)

N=23
(8.7%)

N=71
(26.9%)

N=138
(52.3%)

Paediatric centres:
N=25 (17.1%)

Pathology/Clinical Biology:
N=115 (78.8%)

Hospitals/Health insurance:
N=93 (63.7%)

N=1
(0.7%)

N=4
(2.7%)

N=2
(1.4%)

N=18
(12.3%)

N=26
(17.8%)

N=50
(34.2%)

N=45
(30.8%)

Paediatric centres:
N=480 (96.0%)

Pathology/Clinical Biology:
N=218 (43.6%)

Hospitals/Health insurance:
N=425 (85.0%)

N=17
(3.4%)

N=253
(50.6%)

N=54
(10.8%)

N=156
(31.2%)

N=12
(2.4%)

N=4
(0.8%)

N=4
(0.8%)

Paediatric centres:
N=211 (88.7%)

Pathology/Clinical Biology:
N=190 (79.8%)

Hospitals/Health insurance:
N=186 (78.2%)

N=10
(4.2%)

N=35
(14.7%)

N=24
(10.1%)

N=142
(59.7%)

N=3
(1.3%)

N=18
(7.6%)

N=6
(2.5%)

Paediatric centres:
N=356 (74.9%)

Pathology/Clinical Biology:
N=335 (70.5%)

Hospitals/Health insurance:
N=377 (79.4%)

N=28
(5.9%)

N=77
(16.2%)

N=24
(5.1%)

N=227
(47.8%)

N=35
(7.4%)

N=46
(9.7%)

N=38
(8.0%)
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0-14 years 15-19 years

Neuroblastoma and other peripheral nervous cell tumours:  
notifications by source type (N=128)

Neuroblastoma and other peripheral nervous cell tumours:  
notifications by source type (N=2)

Retinoblastoma:  
notifications by source type (N=64)

Retinoblastoma:  
notifications by source type (N=0)

Renal Tumours:  
notifications by source type (N=102)

Renal Tumours:  
notifications by source type (N=6)

Paediatric centres:
N=0 (0.0%)

Pathology/Clinical Biology:
N=2 (100.0%)

Hospitals/Health insurance:
N=1 (50.0%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=1
(50.0%)

N=1
(50.0%)

Paediatric centres:
N=0 (0.0%)

Pathology/Clinical Biology:
N=0 (0.0%)

Hospitals/Health insurance:
N=0 (0.0%)

N=0
(0.0%)

N=0
(0.0%) 

N=0
(0.0%) 

N=0
(0.0%) 

N=0
(0.0%) 

N=0
(0.0%) 

N=0
(0.0%) 

Paediatric centres:
N=3 (50.0%)

Pathology/Clinical Biology:
N=6 (100.0%)

Hospitals/Health insurance:
N=5 (83.3%)

N=0
(0.0%)

N=0
(0.0%)

N=1
(16.7%)

N=2
(33.3%)

N=0
(0.0%)

N=0
(0.0%)

N=3
(50.0%)

Paediatric centres:
N=124 (96.9%)

Pathology/Clinical Biology:
N=118 (92.2%)

Hospitals/Health insurance:
N=109 (85.2%)

N=2
(1.6%)

N=7
(5.5%)

N=15
(11.7%)

N=100
(78.1%)

N=1
(0.8%)

N=2
(1.6%)

N=1
(0.8%)

Paediatric centres:
N=59 (92.2%)

Pathology/Clinical Biology:
N=22 (34.4%)

Hospitals/Health insurance:
N=56 (87.5%)

N=8
(12.5%)

N=29
(45.3%)

N=0
(0.0%)

N=22
(34.4%)

N=5
(7.8%)

N=0
(0.0%)

N=0
(0.0%)

Paediatric centres:
N=97 (95.1%)

Pathology/Clinical Biology:
N=81 (79.4%)

Hospitals/Health insurance:
N=87 (85.3%)

N=4
(3.9%)

N=14
(13.7%)

N=10
(9.8%)

N=69
(67.6%)

N=3
(2.9%)

N=1
(1.0%)

N=1
(1.0%)



0-14 years 15-19 years

Hepatic tumours:  
notifications by source type (N=11)

Hepatic tumours:  
notifications by source type (N=1)

Malignant bone tumours:  
notifications by source type (N=99)

Malignant bone tumours:  
notifications by source type (N=77)

Soft tissue and other extraosseous sarcomas:  
notifications by source type (N=105)

Soft tissue and other extraosseous sarcomas:  
notifications by source type (N=83)

Paediatric centres:
N=0 (0.0%)

Pathology/Clinical Biology:
N=1 (100.0%)

Hospitals/Health insurance:
N=1 (100.0%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=1
(100.0%)

Paediatric centres:
N=30 (39.0%)

Pathology/Clinical Biology:
N=73 (94.8%)

Hospitals/Health insurance:
N=70 (90.9%)

N=0
(0.0%)

N=0
(0.0%)

N=0
(0.0%)

N=30
(39.0%)

N=4
(5.2%)

N=7
(9.1%)

N=36
(46.8%)

Paediatric centres:
N=17 (20.5%)

Pathology/Clinical Biology:
N=75 (90.4%)

Hospitals/Health insurance:
N=57 (68.7%)

N=1
(1.2%)

N=1
(1.2%)

N=0
(0.0%)

N=15
(18.1%)

N=6
(7.2%)

N=25
(30.1%)

N=35
(42.2%)

Paediatric centres:
N=10 (90.9%)

Pathology/Clinical Biology:
N=11 (100.0%)

Hospitals/Health insurance:
N=9 (81.8%)

N=0
(0.0%)

N=0
(0.0%)

N=2
(18.2%)

N=8
(72.7%)

N=0
(0.0%)

N=0
(0.0%)

N=1
(9.1%)

Paediatric centres:
N=90 (90.9%)

Pathology/Clinical Biology:
N=94 (94.9%)

Hospitals/Health insurance:
N=86 (86.9%)

N=3
(3.0%)

N=1
(1.0%)

N=8
(8.1%)

N=78
(78.8%)

N=1
(1.0%)

N=2
(2.0%)

N=6
(6.1%)

Paediatric centres:
N=90 (85.7%)

Pathology/Clinical Biology:
N=89 (84.8%)

Hospitals/Health insurance:
N=85 (81.0%)

N=4
(3.8%)

N=8
(7.6%)

N=9
(8.6%)

N=69
(65.7%)

N=4
(3.8%)

N=7
(6.7%)

N=4
(3.8%)
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0-14 years 15-19 years

Germ cell tumours, trophoblastic tumours and neoplasms of gonads:  
notifications by source type (N=59)

Germ cell tumours, trophoblastic tumours and neoplasms of gonads:  
notifications by source type (N=112)

Other malignant epithelial neoplasms and malignant melanomas:  
notifications by source type (N=127)

Other malignant epithelial neoplasms and malignant melanomas:  
notifications by source type (N=239)

Paediatric centres:
N=11 (9.8%)

Pathology/Clinical Biology:
N=96 (85.7%)

Hospitals/Health insurance:
N=92 (82.1%)

N=1
(0.9%)

N=1
(0.9%)

N=0
(0.0%)

N=9
(8.0%)

N=14
(12.5%)

N=19
(17.0%)

N=68
(60.7%)

Paediatric centres:
N=7 (2.9%)

Pathology/Clinical Biology:
N=222 (92.9%)

Hospitals/Health insurance:
N=124 (51.9%)

N=0
(0.0%)

N=0
(0.0%) 

N=2
(0.8%)

N=5
(2.1%)

N=17
(7.1%)

N=113
(47.3%)

N=102
(42.7%)

Paediatric centres:
N=48 (81.4%)

Pathology/Clinical Biology:
N=39 (66.1%)

Hospitals/Health insurance:
N=44 (74.6%)

N=6
(10.2%)

N=12
(20.3%)

N=6
(10.2%)

N=24
(40.7%)

N=2
(3.4%)

N=3
(5.1%)

N=6
(10.2%)

Paediatric centres:
N=38 (29.9%)

Pathology/Clinical Biology:
N=118 (92.9%)

Hospitals/Health insurance:
N=60 (47.2%)

N=1
(0.8%)

N=3
(2.4%)

N=4
(3.1%)

N=30
(23.6%)

N=5
(3.9%)

N=62
(48.8%)

N=22
(17.3%)
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