Multiple neoplasms in patients with cancer diagnosed during childhood
Second (or later) primary neoplasms are among the most serious sequelae of childhood cancer.  This report presents information on patterns of occurrence of subsequent primary tumours among persons who were initially diagnosed with cancer in Great Britain before the age of 15 years during 1951 onwards.  For first cancers diagnosed during 1962 onwards the data are based on the population-based National Registry of Childhood Tumours (NRCT).  The data for persons with an original diagnosis during 1951-61 are derived from a series of three-year survivors of childhood cancer who are included on the NRCT database and were ascertained in an unbiased way from selected cancer registries and hospitals but do not provide national coverage.  Hence, persons with a first cancer diagnosis during 1951-61 are under-represented in the data reported here.  Subsequent primaries have been ascertained from several different sources, of which the most important are routine NRCT registrations (for multiple primaries diagnosed at under 15 years of age), cancer registrations (for subsequent primaries diagnosed from 1971 onwards) and death certificates (regardless of year of diagnosis) received from the NHS Central Registers, follow-up studies carried out initially by the Childhood Cancer Research Group (CCRG) and later by the British Childhood Cancer Survivor Study (BCCSS, for patients whose first cancer was diagnosed before 1992, and especially for those diagnosed before 1971) and direct notifications from paediatric oncology principal treatment centres affiliated to the Children’s Cancer and Leukaemia Group and its predecessor, the UK Children’s Cancer Study Group.  
Analyses of the risk of second primary neoplasms in survivors of childhood cancer have been published by the BCCSS and CCRG, but have mostly/generally been restricted to first cancers diagnosed before 1992 and subsequent primaries diagnosed at least 5 years after the original childhood cancer but before 2006.  This report gives an overview of patterns of occurrence including data from more recent years and multiple primaries on the NRCT database as of March 2011.  The tables presented here include all confirmed cases of multiple primary cancers together with as yet unconfirmed cases (mostly diagnosed since 2005) in which there is good prima facie evidence of a distinct subsequent primary neoplasm.  
Subsequent primaries include all malignant neoplasms and non-malignant CNS tumours.  Multiple occurrences of meningioma are counted as a single tumour, as are multiple skin carcinomas of the same broad morphological type.  Acute myeloid leukaemia (AML) following myelodysplasia and leukaemic dissemination of a pre-existing non-Hodgkin lymphoma (NHL) are not counted as multiple primaries.
Table 1 shows the maximum possible length of follow-up and age at diagnosis of subsequent primary for persons whose original childhood cancer was diagnosed during successive decades.

Table 2 shows the numbers and types of cancers originally diagnosed in childhood among persons who also had a second primary.  The diagnoses are grouped according to the International Classification of Childhood cancer, Third edition (ICCC-3), but with further subdivision in some groups.  A total of 1832 persons were affected.
The most numerous group of first cancers were CNS tumours (470, 26%).  Within this group the most frequent subgroups were astrocytoma (199, 42%) and medulloblastoma (126, 27%).

The second most common group of first cancers were leukaemias (419, 23%), of which 383 (91%) were acute lymphoblastic leukaemia (ALL).  Leukaemias represented only 3.8% of first cancers diagnosed during 1951-70, reflecting the very low survival rate in that period, but 31% of first cancers from 1971-2010.

There were 294 persons (16%) whose first cancer was a lymphoma, of which 195 (66%) were Hodgkin lymphoma and 91 (31%) were NHL (including Burkitt lymphoma).  There were 158 cases of retinoblastoma as a first cancer (8.6%); of these, 133 (84%) were classed as heritable because they were bilateral or another family member also had retinoblastoma.  Renal tumours accounted for 133 first cancers (7.3%), soft-tissue sarcomas for 117 (6.4%), bone tumours for 71 (3.9%), carcinomas and melanomas for 62 (3.4%) and neuroblastoma for 50 (2.7%).

Table 3 shows the numbers and types of subsequent primaries among patients whose first cancer was diagnosed in successive decades.  The grouping of diagnoses is again based on ICCC-3, to facilitate comparison with the distribution of first cancers and because many of the subsequent cancers are of types that occur in childhood.  Most subsequent primaries occur in adulthood, however, and the classification has been adapted to reflect this in the following ways.  Schwannomas, which are not included in ICCC-3, have been incorporated under intracranial/intraspinal tumours.  Malignant melanoma is a group in its own right.  Carcinomas of all sites have been brought together under one heading.
Overall there were1989 subsequent primaries among the 1832 persons affected, of which 144 were third primaries, 12 were fourth primaries and 1 was a fifth primary.  The most numerous group of subsequent cancer was the carcinomas (866, 44%).  The commonest site for carcinomas was the skin (345, 40%); the overwhelming majority of these tumours (329, 95%) were basal cell carcinomas.  The next most frequent sites for carcinomas were breast (126, 15%), thyroid (88, 10%) and colorectal (62, 7.2%).
The second largest group of subsequent primaries consisted of intracranial and intraspinal tumours (475, 24%).  Within this group, 238 (50%) were meningiomas and 127 (27%) were astrocytomas.
Soft-tissue sarcomas accounted for 162 subsequent cancers (8.1%).  Among them, 53 (33%) were leiomyosarcomas and 46 (28%) were fibrosarcomas and other fibromatous tumours including malignant peripheral nerve sheath tumours (MPNST).  Leukaemias accounted for 158 subsequent cancers (7.9%); 104 (66%) were AML, 22 (14%) were myelodysplasia and 19 (12%) were ALL.  Leukaemias were very rare among persons whose original cancer diagnosis was before 1971.  Bone tumours accounted for 118 subsequent primaries (5.9%), 99 (84%) of them were osteosarcoma.
While most of the subsequent cancers in this series occurred many years after first cancer diagnosis, 227 (11%) were diagnosed in the first 5 years following the original childhood cancer.  Table 4 shows the distribution of these early subsequent primaries, which is in striking contrast to the overall pattern shown in Table 3.  Leukaemias were by far the largest group (95, 42%); 43 early subsequent primaries (19%) were intracranial/intraspinal tumours, 22 (9.7%) were carcinomas and 17 (7.5%) were soft-tissue sarcomas.
Table 5 shows the association of types of first and subsequent cancers.  There were 55 patients with two primary leukaemias.  The first leukaemia was ALL in all but 2 cases; of the second leukaemias, 39 were AML and 10 were myelodysplasia.  Leukaemia was followed by intracranial/intraspinal tumour in 161 cases.  The most common types were meningioma (88 cases) and astrocytoma (36 cases).  With the exception of one case occurring three years after diagnosis of AML, all the meningiomas were diagnosed at least 8 years after the original leukaemia.  Astrocytomas were diagnosed at intervals ranging from 5 months to more than 25 years after diagnosis of leukaemia.  The most frequent sites for carcinomas following leukaemia were skin (99 cases), thyroid (28) and head and neck (25, including 14 salivary and 7 tongue).
Among people whose first cancer was a lymphoma, the most frequent subsequent cancers were skin carcinoma, leukaemia, breast carcinoma, intracranial/intraspinal tumours, thyroid carcinoma and digestive tract carcinoma.  The relative frequencies of these cancers varied markedly between survivors of Hodgkin and non-Hodgkin lymphoma (Table 6).  Breast carcinoma was particularly associated with Hodgkin lymphoma, whereas intracranial/intraspinal tumours were more frequent following NHL.
There were 225 occurrences of an intracranial/intraspinal tumour followed by another intracranial/intraspinal tumour, indeed this was the most frequent combination of first and subsequent cancers in the series.  The next most frequent cancers following an intracranial/intraspinal tumour were skin carcinoma, soft-tissue sarcoma and digestive tract carcinoma.

The most frequent cancers following neuroblastoma were leukaemia, soft-tissue sarcoma and skin carcinoma.  Sarcomas of soft-tissue and bone together accounted for more than 50% of all cancers following retinoblastoma.  The proportion of subsequent cancers that were sarcomas was much higher among survivors of heritable retinoblastoma whereas carcinomas accounted for a greater percentage among survivors of non-heritable retinoblastoma (Table 7).  Carcinomas of the skin and digestive tract and soft-tissue sarcomas were the most frequent cancers following a renal tumour.   The most frequent cancers following a bone tumour were breast carcinoma and another bone tumour.  Eleven of the 12 cases of the latter were osteosarcoma following a first Ewing sarcoma.  Bone tumours and intracranial/intraspinal tumours were the most frequent cancers following a childhood soft-tissue sarcoma.

Some other combinations of first and subsequent cancer not mentioned above were also notable by virtue of a specific category of first cancer accounting for a high percentage of instances of a particular subsequent cancer.  Of the 69 cases of lymphoma as subsequent cancer, 20 (29%) followed an earlier lymphoma; they did not appear to occur markedly more often after either Hodgkin or non-Hodgkin lymphoma (Table 6).  Retinoblastoma was the most frequent childhood cancer preceding melanoma.  Of the 30 cases of lung carcinoma among survivors of childhood cancer, 12 (40%) followed a lymphoma and there was a suggestion that this was an especially frequent diagnosis following Hodgkin lymphoma (Table 6).
Table 1
Maximum possible length of follow-up and age at diagnosis of subsequent tumours for persons with childhood cancer originally diagnosed 1951-2010
	Year of original diagnosis
	Maximum follow-up (years)
	Maximum age (years)

	1951-60
	59
	74

	1961-70
	49
	64

	1971-80
	39
	54

	1981-90
	29
	44

	1991-2000
	19
	34

	2001-10
	9
	24


Table 2
Types of childhood cancer in patients who have also had a second primary, by period of first cancer diagnosis.  Confirmed and unconfirmed cases notified as at April 2011.

Source: National Registry of Childhood Tumours

	
	
	Years of diagnosis of first cancer

	Type of first cancer 
	1951-60
	1961-70
	1971-80
	1981-90
	1991-2000
	2001-10

	Leukaemias
	1
	20
	175
	129
	71
	23

	
	ALL
	0
	18
	170
	115
	60
	20

	
	AML
	1
	2
	5
	14
	6
	3

	
	CML
	0
	0
	0
	0
	1
	0

	
	JMML, MDS
	0
	0
	0
	0
	4
	0

	
	
	
	
	
	
	
	

	Lymphomas
	38
	53
	115
	57
	25
	6

	
	Hodgkin lymphoma
	23
	38
	83
	32
	16
	3

	
	Non-Hodgkin lymphoma
	13
	14
	29
	24
	9
	2

	
	Other & unspecified
	2
	1
	3
	1
	0
	1

	
	
	
	
	
	
	
	

	Intracranial/intraspinal
	68
	99
	111
	96
	79
	17

	
	Ependymoma
	8
	7
	12
	6
	5
	2

	
	Choroid plexus tumours
	1
	1
	1
	0
	4
	0

	
	Astrocytoma
	30
	45
	40
	44
	33
	7

	
	Medulloblastoma
	24
	28
	30
	24
	18
	2

	
	Other embryonal
	0
	0
	1
	5
	6
	1

	
	Other gliomas
	3
	3
	7
	7
	3
	1

	
	Pituitary adenoma
	0
	0
	2
	0
	1
	0

	
	Craniopharyngioma
	1
	3
	4
	4
	5
	1

	
	Pineal parenchymal
	0
	2
	5
	1
	0
	0

	
	Mixed glial-neuronal
	0
	1
	0
	0
	2
	0

	
	Meningioma
	0
	1
	5
	4
	2
	3

	
	Unspecified
	1
	8
	4
	1
	0
	0

	
	
	
	
	
	
	
	

	Neuroblastoma etc
	10
	16
	8
	7
	7
	3

	
	Neuroblastoma
	10
	16
	7
	7
	7
	3

	
	Other peripheral nervous
	0
	0
	1
	0
	0
	0

	
	
	
	
	
	
	
	

	Retinoblastoma
	43
	57
	28
	22
	7
	1

	
	Heritable
	36
	47
	24
	19
	7
	0

	
	Non-heritable
	7
	10
	4
	3
	0
	1

	
	
	
	
	
	
	
	

	Renal
	23
	34
	50
	16
	6
	4

	
	Wilms tumour
	22
	33
	44
	14
	5
	3

	
	Rhabdoid renal tumour
	0
	1
	0
	1
	1
	0

	
	Clear cell sarcoma
	1
	0
	4
	0
	0
	0

	
	Peripheral PNET
	0
	0
	0
	0
	0
	0

	
	Carcinoma
	0
	0
	2
	1
	0
	1

	
	
	
	
	
	
	
	

	Hepatic
	0
	1
	0
	2
	4
	0

	
	Hepatoblastoma
	0
	1
	0
	1
	4
	0

	
	Carcinoma
	0
	0
	0
	1
	0
	0

	
	
	
	
	
	
	
	

	Bone
	9
	13
	23
	16
	8
	2

	
	Osteosarcoma
	4
	7
	7
	11
	4
	1

	
	Chondrosarcoma
	1
	0
	0
	1
	1
	0

	
	Ewing sarcoma family
	2
	3
	12
	4
	3
	1

	
	Other specified
	1
	3
	2
	0
	0
	0

	
	Unspecified
	1
	0
	2
	0
	0
	0

	
	
	
	
	
	
	
	

	Soft-tissue sarcomas
	14
	18
	33
	23
	20
	9

	
	Rhabdomyosarcoma
	2
	6
	21
	17
	17
	3

	
	Fibrosarcoma etc
	4
	6
	4
	1
	1
	2

	
	Ewing sarcoma family
	1
	1
	0
	1
	1
	2

	
	Synovial sarcoma
	3
	0
	2
	1
	0
	1

	
	Other specified
	1
	4
	5
	3
	1
	0

	
	Unspecified
	3
	1
	1
	0
	0
	1

	
	
	
	
	
	
	
	

	Germ cell & gonadal
	3
	7
	15
	17
	4
	0

	
	CNS germ cell
	0
	0
	3
	8
	2
	0

	
	Other non-gonadal germ cell
	0
	0
	4
	1
	1
	0

	
	Gonadal germ cell
	3
	6
	8
	5
	1
	0

	
	Gonadal carcinoma
	0
	1
	0
	2
	0
	0

	
	Other & unspecified gonadal
	0
	0
	0
	1
	0
	0

	
	
	
	
	
	
	
	

	Epithelial
	6
	20
	20
	10
	5
	1

	
	Adrenal cortical carcinoma
	1
	3
	5
	3
	1
	0

	
	Thyroid carcinoma
	1
	5
	3
	2
	0
	0

	
	Nasopharyngeal carcinoma
	0
	3
	2
	1
	0
	0

	
	Malignant melanoma
	1
	4
	2
	1
	0
	0

	
	Skin carcinoma
	1
	5
	7
	1
	4
	1

	
	Salivary gland carcinoma
	1
	0
	1
	1
	0
	0

	
	Colorectal carcinoma
	1
	0
	0
	1
	0
	0

	
	
	
	
	
	
	
	

	Other & unspecified
	0
	1
	0
	2
	1
	0

	
	Pancreatoblastoma
	0
	0
	0
	1
	0
	0

	
	Pleuropulmonary blastoma
	0
	0
	0
	0
	1
	0

	
	Unspecified
	0
	1
	0
	1
	0
	0

	
	
	
	
	
	
	
	

	Total
	215
	339
	578
	397
	237
	66


Table 3
Types of second and later primary neoplasms in patients with childhood cancer diagnosed 1951-2010, by period of first cancer diagnosis.  Confirmed and unconfirmed cases notified as at April 2011.

Source: National Registry of Childhood Tumours

	
	
	Years of diagnosis of first cancer

	Type of subsequent cancer 
	1951-60
	1961-70
	1971-80
	1981-90
	1991-2000
	2001-10

	Leukaemias
	5
	6
	28
	38
	53
	28

	
	ALL
	0
	1
	4
	3
	7
	4

	
	CLL
	1
	0
	0
	0
	0
	0

	
	AML
	1
	2
	17
	29
	39
	16

	
	CML
	0
	2
	2
	1
	0
	0

	
	MDS
	0
	1
	2
	5
	6
	8

	
	Other & unspecified
	3
	0
	3
	0
	1
	0

	
	
	
	
	
	
	
	

	Lymphomas
	7
	8
	18
	20
	12
	4

	
	Hodgkin lymphoma
	0
	4
	4
	5
	2
	0

	
	Non-Hodgkin lymphoma
	5
	3
	13
	11
	7
	3

	
	Myeloma
	1
	0
	0
	1
	0
	0

	
	Other & unspecified
	1
	1
	1
	3
	3
	1

	
	
	
	
	
	
	
	

	Intracranial/intraspinal
	34
	70
	164
	115
	75
	17

	
	Ependymoma
	1
	1
	4
	1
	2
	0

	
	Astrocytoma
	6
	9
	44
	30
	32
	6

	
	Embryonal
	0
	0
	3
	7
	14
	1

	
	Other glioma
	1
	2
	5
	10
	8
	0

	
	Meningioma
	23
	52
	99
	50
	11
	3

	
	Schwannoma
	0
	4
	4
	5
	3
	3

	
	Other specified
	2
	1
	3
	4
	1
	1

	
	Unspecified
	1
	1
	2
	8
	4
	3

	
	
	
	
	
	
	
	

	Neuroblastoma etc
	1
	0
	5
	1
	1
	2

	
	Neuroblastoma
	0
	0
	2
	1
	1
	2

	
	Other peripheral nervous
	1
	0
	3
	0
	0
	0

	
	
	
	
	
	
	
	

	Retinoblastoma
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	

	Renal tumours of childhood
	0
	0
	0
	4
	0
	0

	
	Wilms tumour
	0
	0
	0
	1
	0
	0

	
	Rhabdoid renal tumour
	0
	0
	0
	3
	0
	0

	
	
	
	
	
	
	
	

	Hepatoblastoma
	0
	0
	1
	0
	0
	1

	
	
	
	
	
	
	
	

	Bone
	8
	20
	45
	26
	17
	2

	
	Osteosarcoma
	8
	17
	37
	21
	14
	2

	
	Chondrosarcoma
	0
	0
	5
	0
	0
	0

	
	Ewing sarcoma family
	0
	0
	1
	3
	2
	0

	
	Other specified
	0
	1
	1
	1
	0
	0

	
	Unspecified
	0
	2
	1
	1
	1
	0

	
	
	
	
	
	
	
	

	Soft-tissue sarcomas
	26
	36
	35
	41
	21
	3

	
	Rhabdomyosarcoma
	0
	1
	5
	4
	4
	1

	
	Fibrosarcoma etc
	3
	9
	10
	12
	12
	0

	
	Ewing sarcoma family
	0
	0
	0
	2
	1
	2

	
	Liposarcoma
	2
	2
	2
	2
	1
	0

	
	Fibrohistiocytic
	0
	3
	2
	0
	0
	0

	
	Leiomyosarcoma
	19
	16
	8
	10
	0
	0

	
	Synovial sarcoma
	0
	1
	2
	0
	0
	0

	
	Blood vessel tumours
	0
	0
	2
	1
	0
	0

	
	Other specified
	0
	0
	0
	2
	1
	0

	
	Unspecified
	2
	4
	4
	8
	2
	0

	
	
	
	
	
	
	
	

	Germ cell 
	1
	1
	10
	5
	1
	1

	
	CNS germ cell
	0
	0
	0
	0
	0
	0

	
	Other non-gonadal germ cell
	0
	0
	1
	0
	0
	0

	
	Gonadal germ cell
	1
	1
	9
	5
	1
	1

	
	
	
	
	
	
	
	

	Malignant melanoma
	6
	16
	23
	16
	5
	0

	
	
	
	
	
	
	
	

	Carcinoma
	153
	205
	293
	153
	56
	6

	
	Tongue
	1
	1
	5
	3
	0
	0

	
	Salivary glands
	3
	8
	7
	9
	9
	1

	
	Nasopharyngeal
	0
	0
	0
	1
	0
	0

	
	Other head & neck
	2
	3
	7
	2
	1
	0

	
	Oesophagus
	2
	1
	1
	0
	0
	0

	
	Stomach
	3
	2
	5
	3
	0
	0

	
	Small bowel
	0
	2
	2
	1
	0
	1

	
	Colorectal
	16
	13
	19
	9
	4
	1

	
	Liver
	3
	1
	4
	0
	0
	0

	
	Other biliary
	0
	0
	2
	0
	0
	0

	
	Pancreas
	2
	3
	1
	0
	0
	0

	
	Other/unspecified digestive
	0
	0
	1
	1
	0
	0

	
	Lung
	12
	13
	3
	1
	1
	0

	
	Thymus
	0
	0
	1
	0
	0
	0

	
	Skin
	49
	82
	136
	57
	19
	2

	
	Breast
	23
	30
	42
	25
	6
	0

	
	Ovary
	3
	2
	5
	1
	0
	0

	
	Other female reproductive
	6
	8
	8
	1
	0
	0

	
	Prostate
	4
	5
	0
	0
	0
	0

	
	Bladder
	6
	6
	7
	2
	0
	0

	
	Kidney
	6
	1
	6
	6
	0
	1

	
	Thyroid
	7
	15
	26
	25
	15
	0

	
	Adrenal cortex
	1
	0
	0
	0
	1
	0

	
	Other endocrine
	0
	0
	0
	1
	0
	0

	
	Unspecified
	4
	9
	5
	5
	0
	0

	
	
	
	
	
	
	
	

	Other specified
	5
	1
	2
	0
	1
	1

	
	Endometrial stromal
	1
	0
	1
	0
	0
	0

	
	Mesothelioma
	2
	1
	1
	0
	0
	0

	
	Carcinosarcoma
	2
	0
	0
	0
	1
	0

	
	Sertoli-Leydig
	0
	0
	0
	0
	0
	1

	
	
	
	
	
	
	
	

	Unspecified
	2
	8
	4
	7
	7
	2

	
	
	
	
	
	
	
	

	Total
	248
	371
	628
	426
	249
	67


Table 4
Types of second and later primary neoplasms occurring within 5 years from initial childhood cancer diagnosis 1951-2010.  Confirmed and unconfirmed cases notified as at April 2011.

Source: National Registry of Childhood Tumours

	Leukaemias
	95

	
	ALL
	12

	
	AML
	72

	
	CML
	1

	
	MDS
	8

	
	Other & unspecified
	2

	
	
	

	Lymphomas
	15

	
	Hodgkin lymphoma
	4

	
	Non-Hodgkin lymphoma
	9

	
	Other & unspecified
	2

	
	
	

	Intracranial/intraspinal
	43

	
	Astrocytoma
	21

	
	Embryonal
	6

	
	Other glioma
	1

	
	Meningioma
	3

	
	Schwannoma
	3

	
	Other specified
	1

	
	Unspecified
	8

	
	
	

	Neuroblastoma
	5

	
	
	

	Renal tumours of childhood
	4

	
	
	

	Hepatoblastoma
	2

	
	
	

	Bone
	13

	
	Osteosarcoma
	10

	
	Ewing sarcoma family
	1

	
	Unspecified
	2

	
	
	

	Soft-tissue sarcomas
	17

	
	Rhabdomyosarcoma
	7

	
	Fibrosarcoma etc
	5

	
	Ewing sarcoma family
	2

	
	Leiomyosarcoma
	2

	
	Unspecified
	1

	
	
	

	Gonadal germ cell
	1

	
	
	

	Malignant melanoma
	4

	
	
	

	Carcinoma
	22

	
	Salivary glands
	2

	
	Small bowel
	1

	
	Large bowel
	3

	
	Skin
	13

	
	Kidney
	1

	
	Adrenal cortex
	1

	
	Unspecified
	1

	
	
	

	Sertoli-Leydig
	1

	
	
	

	Unspecified
	5

	
	
	

	Total
	227


Table 5
Types of second and later primary neoplasms by type of first primary in patients with childhood cancer diagnosed 1951-2010.  Confirmed and unconfirmed cases notified as at April 2011.

Source: National Registry of Childhood Tumours

	
	
	Original cancer diagnosis

	Type of subsequent cancer
	Leukaemia
	Lymphoma
	Intracranial/intraspinal
	Neuro-blastoma etc
	Retino-blastoma
	Renal
	Hepatic
	Bone
	Soft tissue sarcoma
	Germ-cell/ gonadal
	Carcinoma/ melanoma
	Other & unspecified

	Leukaemia
	55
	34
	22
	11
	6
	6
	3
	4
	12
	4
	1
	0

	Lymphoma
	18
	20
	13
	1
	2
	4
	1
	5
	1
	2
	2
	0

	Intracranial/intraspinal
	161
	29
	225
	4
	16
	7
	0
	5
	18
	5
	5
	0

	Bone
	6
	12
	11
	1
	40
	8
	1
	12
	18
	3
	6
	0

	Soft-tissue sarcoma
	10
	15
	37
	10
	50
	15
	1
	8
	5
	3
	8
	0

	Germ-cell
	3
	1
	6
	0
	3
	1
	0
	0
	1
	2
	1
	1

	Melanoma
	10
	9
	8
	2
	14
	3
	0
	2
	7
	4
	7
	0

	Carcinoma
	
	
	
	
	
	
	
	
	
	
	
	

	
	Head & neck
	25
	13
	9
	3
	2
	1
	0
	3
	5
	1
	1
	0

	
	Digestive
	6
	26
	30
	1
	3
	20
	1
	4
	7
	4
	1
	0

	
	Lung
	1
	12
	4
	0
	4
	0
	0
	2
	1
	2
	4
	0

	
	Skin
	99
	70
	78
	10
	9
	39
	2
	5
	13
	7
	12
	1

	
	Breast
	15
	32
	15
	2
	10
	11
	0
	16
	12
	4
	9
	0

	
	Female reproductive
	3
	2
	14
	0
	1
	3
	0
	0
	8
	0
	3
	0

	
	Urinary
	6
	10
	5
	2
	3
	6
	0
	1
	3
	4
	1
	0

	
	Thyroid
	28
	26
	14
	1
	2
	5
	0
	1
	6
	0
	4
	1

	
	Other & unspecified
	1
	7
	8
	2
	1
	6
	0
	4
	3
	2
	2
	0

	Other & unspecified
	8
	6
	16
	3
	6
	5
	0
	1
	7
	0
	3
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total
	455
	324
	515
	53
	172
	140
	9
	73
	127
	47
	70
	4


Table 6
Principal types of subsequent primary neoplasms in patients with lymphoma as first cancer

	
	
	Original lymphoma diagnosis

	Type of subsequent cancer
	Hodgkin
	Non-Hodgkin
	Other & unspecified
	Total

	Leukaemia
	15
	18
	1
	34

	Lymphoma
	14
	5
	1
	20

	Intracranial/intraspinal
	8
	20
	1
	29

	Bone
	8
	4
	0
	12

	Soft-tissue sarcoma
	12
	3
	0
	15

	Germ-cell
	1
	0
	0
	1

	Melanoma
	8
	1
	0
	9

	Carcinoma
	138
	55
	5
	198

	
	Head & neck
	9
	4
	0
	13

	
	Digestive
	16
	7
	3
	26

	
	Lung
	9
	3
	0
	12

	
	Skin
	52
	17
	1
	70

	
	Breast
	27
	4
	1
	32

	
	Female reproductive
	0
	2
	0
	2

	
	Urinary
	4
	6
	0
	10

	
	Thyroid
	18
	8
	0
	26

	
	Other & unspecified
	3
	4
	0
	7

	Other & unspecified
	5
	1
	0
	6

	
	
	
	
	
	

	Total
	209
	107
	8
	324


Table 7
Principal types of subsequent primary neoplasms in patients with retinoblastoma as first cancer

	
	
	Heritable / non-heritable retinoblastoma 

	Type of subsequent cancer
	Heritable
	Non-heritable
	Total

	Leukaemia
	5
	1
	6

	Lymphoma
	0
	2
	2

	Intracranial/intraspinal
	12
	4
	16

	Bone
	36
	4
	40

	Soft-tissue sarcoma
	49
	1
	50

	Germ-cell
	1
	2
	3

	Melanoma
	12
	2
	14

	Carcinoma
	26
	9
	35

	
	Head & neck
	0
	2
	2

	
	Digestive
	3
	0
	3

	
	Lung
	4
	0
	4

	
	Skin
	8
	1
	9

	
	Breast
	8
	2
	10

	
	Female reproductive
	1
	0
	1

	
	Urinary
	1
	2
	3

	
	Thyroid
	1
	1
	2

	
	Other & unspecified
	0
	1
	1

	Other & unspecified
	6
	0
	6

	
	
	
	
	

	Total
	147
	25
	172


