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Childhood thyroid cancer in England and Wales
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Summary A total of 154 cases of thyroid cancer in children under 15 were registered in England and Wales
over a period of 30 years. an incidence of about 0.5 per million per year. A total of 4.5 cases per year were
registered in 1963-72. 4.9 in 1973-82 and 5.8 in 1983-92. A rapid rnse in incidence with age occurred after
the age of 5. Malignancy was confirmed in 92% of the cases in which tissue was available. Of these. 68% were
papillary carcinomas. 110% follicular carcinomas and 17% medullarv carcinomas. There were two spindle cell
tumours with mucous cysts and one teratoma. The increased frequency but small size of medullary carcinomas
in the second half of the period suggested that this increase was due to the introduction of screening; it
accounted for most of the rise in crude incidence rates with time. The sex ratio (F:M) in all registered cases in
the differentiated follicular cell carcinoma groups in children aged under 10 was 1.2:1. and 3.6:1 in the older
children. Five children with differentiated thyroid cancer of follicular cell origin died up to 17 years after
diagnosis. Two of the eight children aged 9 or less with a 20 year follow-up died. compared with three of 28
older children. An unusual group of differentiated carcinomas showed solid or follicular architecture. These
tumours were unencapsulated. often widely invasive, contained psammoma bodies but little or no papillary
architecture and the nuclei often lacked prominent grooving. This childhood type of papillary carcinoma
contrasted with the classical type commonly found in the adult, which was present in none of 13 confirmed
papillary carcinomas in children aged less than 10. compared with 20 of 35 older children. These observations
show that thyroid carcinoma in very young children has a different spectrum of histological types from both
older children and adults. From the age of about 10 well-differentiated papillary carcinomas rapidly increase in
frequency in females. so that the other types come to form only a small proportion of the total. These
differences. and the lower incidence but poorer prognosis of thyroid carcinoma in men and the poorer
prognosis in post- as compared with premenopausal women. are compatible with a major role for sex
hormones in thyroid carcinogenesis in females during the reproductive period. This study documents the
incidence of childhood thyroid cancer in England and Wales. explains the rise in crude incidence rates. shows
differences between carcinomas in children under and over the age of ten which may correlate with puberty.
and draws attention to an unusual aggressive type of childhood papillary carcinoma. It illustrates the value to
crude registry data of a pathology revies.
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Thyroid carcinoma is rare in childhood, forming about 0.4%
of all paediatric malignancies in Great Britain (McWhirter et
al., 1989). Because of its rarity there have been few detailed
studies of the change in incidence with age and sex in child-
hood, or any change in incidence with time. Studies of large
series of thyroid cancer in young children have been largely
confined to major tertiary referral centres and have usually
concentrated on the clinical behaviour and treatment rather
than pathology (Winship and Rosvoll, 1961, 1970; Buck-
walter et al.. 1981; Schlumberger et al., 1987; Zimmerman et
al., 1988; Harness et al., 1992; Samuel and Sharma, 1991).
Thyroid cancer in children is however, currently assuming
greater importance, because of the reports of a greatly in-
creased frequency in children exposed to fallout in the areas
around Chernobyl (Baverstock et al., 1992; Kazakov et al.,
1992; Williams et al., 1993). In addition there have been
reports that thyroid carcinoma is increasing in incidence in
Sweden and England and Wales (Pettersson et al., 1991; dos
Santos Silva and Swerdlow, 1993) with suggestions that this
too might be linked to exposure to fallout. We have therefore
set out to descnrbe the histological type, age and sex
incidence of an unselected series of thyroid cancer in child-
ren. We have obtained information on all cases of thyroid
cancer registered in England and Wales over a 30 year
period, verified where possible the histological diagnosis, des-
cribed the major subtypes and assessed changes in incidence
with time.

Materials and methods

The data available on all cases of children under the age of
15 from England and Wales registered as having thyroid
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cancer in the United Kingdom Childhood Cancer Registry
during the 30 years from 1963 to 1992 inclusive formed the
basis of this study. The data available included age. sex, date
of birth, date of diagnosis, ICD-O code and, where relevant.
date of death. The frequency of occurrence of thyroid cancer
in the registry data was analysed by age at operation, by sex,
by date and type of diagnosis and by date of birth. His-
topathological material was requested from all hospitals
where cases had been operated. It could be traced, was made
available and contained tumour in just over half the total
number of cases. Where blocks were made available, fresh
sections were cut, haematoxylin-eosin-stained sections were
studied by two observers and an agreed diagnosis established
using the critenra of the WHO classification of thyroid
tumours (Hedinger et al.. 1988). The salient features of each
case were recorded and, where appropriate, graded. Cal-
citonin and thyroglobulin histochemi'stry (Dako anti-human
calcitonin 1:750 dilution and Dako anti-human thyroglobulin
1:4000 dilution, indirect peroxidase technique) were used in
all cases to confirm the histological diagnosis.

Results

Registrv data

The 154 registered cases included 108 females and 46 males.
The mean age for females was 11.5 ± 3.8 and for males
10.7 ± 3.2. There were seven cases in the first year of life and
one in every year up to the age of 4. From the age of 5
onwards there was a rapid rise with age in the number of
cases registered (Figure 1). The sex ratio altered markedly
with age: for the ages 5-9 inclusive 31 cases were registered,
17 males and 14 females, while for the age of 10- 14 in-
clusive, there were 111 cases, 27 males and 84 females. The
number of cases registered in each of the three decades rose
steadily, averaging 4.5 cases per year from 1963 to 1972. 4.9
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per year for the next decade and 5.8 per year from 1983 to
1992. For reasons that are discussed later we do not believe
that this represents a real increase in the true incidence of
thyroid cancer.
The diagnosis recorded in the registry was papillary car-

cinoma in 63 cases (41%), papillary-follicular carcinoma in
20 (13%), follicular carcinoma in 25 (17%), medullary car-
cinoma in 21 (14%), adenocarcinoma or carcinoma not
otherwise specified in eight (5%). teratoma in seven (5%).
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Figre 1 Absolute numbers of thyroid cancer from the United
Kingdom Childhood Cancer Registry (1963-92) by age and sex.
0. Males; *. females.

malignant lymphoma in five (3 %), anaplastic carcinoma in
one and clinical evidence only of malignancy in one (Table
I). In addition, three cases were coded as follicular adenoma.
Sixteen of the 154 (10%) cases had died of malignancy
(Table II): four of these were deaths within a few days of
birth, three of which were diagnosed as teratoma and in the
fourth case, probably also a teratoma, malignancy was diag-
nosed clinically only. Four of the 108 cases diagnosed as
papillary, papillary-follicular or follicular cancer had died,
at 4, 15, 16 and 17 years after diagnosis. All four deaths
occurred in the 34 cases in this group for which a 20 year
follow-up was available. One death occurred among the eight
cases diagnosed as adenocarcinoma or carcinoma not other-
wise specified less than 2 years after diagnosis, and four
deaths were recorded in the 21 medullary carcinoma cases. 1,
4, 13 and 19 years after diagnosis. Three of the five cases
diagnosed as malignant lymphoma died, two about 1 year
after diagnosis.

It is possible that a change in incidence with time or in
relation to environmental exposure might be reflected in the
date of birth of the children rather than the date at which
thyroid cancer was diagnosed. The data were therefore also
analysed by year of birth for children born between 1954 and
1978 inclusive, when all or virtually all who later developed
thyroid cancer by the age of 14 should have been included in
the registry. The number of cases diagnosed as thyroid car-
cinoma during the period 1963-1992 inclusive with a
registered diagnosis in the papillary or follicular carcinoma
group born in the years 1954-78 inclusive was 3.4 per year.
The distribution of birth dates is shown in Figure 2.

Table I Diagnosis of thyroid cancer recorded in the registry as compared with the review of histologically confirmed
cases

No of cases No. available Review diagnosisa Doubtful
Diagnosis recorded in registrn (0%0 for review P F M SC L T malignawwv
Papillary carcinoma 63 (42) 38 33 1 0 0 0 0 4
Papillary-follicular carcinoma 20 (13) 7 6 1 0 0 0 0 0
Follicular carcinoma 25 (17) 13 5 6 0 0 0 0 2
Adenocarcinoma or carcinoma 8 (5) 4 4 0 0 0 0 0 0

not otherwise specified
Medullary carcinoma 21 (14) 12 0 0 12 0 0 0 0
Teratoma 7 (5) 2 0 0 0 1 0 1 0
Malignant lymphoma 5 (3) 1 0 0 0 0 1 0 0
Anaplastic carcinoma 1 (1) 1 0 0 0 1 0 0 0
Clinical evidence of malignancy 1 (1) 0

No. of reviewed cases 48 8 12 2 1 1 6
Percentage of all reviewed cases 62 10 15 3 1 1 8
Percentage of all confirmed cases with thyroid malignancy 68 11 17 3 - I -

'P. papillary carcinoma: F, follicular carcinoma; M. medullary carcinoma; SC, spindle cell tumour with mucous cysts;
L. malignant lymphoma; T, teratoma.

Table H Deaths from malignancy by sex and age at diagnosis

Registered
diagnosis Survival

Teratoma
Clinical diagnosis
Teratoma
Teratoma
Pap-foll carcinoma
Carcinoma not otherwise

specified
Medullary carcinoma'
Malignant lymphoma'
Medullary carcinoma'
Papillary carcinoma
Malignant lymphoma
Medullary carcinoma
Papillary carcinoma'
Follicular carcinoma
Medullary carcinoma
Malignant lymphoma

aHistology available for review. All diagnoses were confirmed.
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Histological verification

Material was available for review from 78 cases. The diag-
nosis of malignancy was confirmed in 72 (92%). The other
six cases included one follicular tumour with no evidence of
capsular or vascular invasion in the material submitted, and
five papillary tumours where the diagnosis of malignancy
could not be confirmed. Although the sections of the five
lesions showed tumour, they lacked evidence of invasion or
the cytological features of papillary carcinoma. These five
were regarded as of dubious malignancy as not all sections
were necessarily available for review. In addition, one case
proved to be a mediastinal lymphoma with no evidence of
thyroid involvement in the sections studied. There was also
clinical doubt as to whether the tumour in this case was
primary in the thyroid or in the mediastinum. When the
findings in the histologically verified cases were compared
with those of the whole registry series (figures in brackets) it
can be seen that there is no evidence of any major selection
bias. The sex ratio F:M was 2.7:1 (2.3:1), the mean age was
11.3 (11.2), the sex ratio F:M in children aged 5-9 inclusive
was 0.8:1 (1.3:1) and in children aged 10-14 inclusive was
4.1:1 (3.1:1). The proportion of registered cases with
available histology was not surprisingly a little lower in the
earlier years due to difficulties in tracing histological material.
In the first decade of the study 20 (45%) of 44 registered
cases were available for study, compared with 58 (53%) of
110 registered cases in the subsequent two decades.

Pathological findings

Forty-eight cases (68%) were classified as papillary car-
cinoma, eight (11%) as follicular carcinoma and 12 (17%) as
medullary carcinoma. Two (3%) of the remaining cases were
spindle cell tumours with mucous cysts (Harach et al., 1985)
and one (1%) was a teratoma (Table I). There was a change
in the relative frequency of the different types in the different
decades of the study with papillary carcinoma falling from
84% of confirmed cases in the first decade (1963-72). to
71% in the second and 54% in the third (1983-92). The
absolute numbers of papillary carcinoma however were
relatively constant in the three decades and the difference was
largely attributable to the rise in the numbers of medullary
carcinoma in this age group in the successive decades (Figure
3).
The papillary carcinomas showed a variety of histological

appearances. They were first assessed by their architecture:
27% were dominantly papillary, 33% dominantly follicular
and 15% dominantly solid (Table III). In addition there were
examples of two well documented specific types - diffuse
sclerosing papillary carcinoma and oxyphil papillary car-
cinoma and a few tumours that did not fit into the other
groups. sometimes because of inadequate material. When
features other than architecture were taken into account we
concluded that the tumours fell into two broad groups. In
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Figre 2 Date of birth of cases registered during 1963-92 as
differentiated carcinomas derived from the follicular cell.
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one a combination of follicular and solid architecture was
accompanied by nuclear features that were not typical of
papillary carcinoma in adults, except for nuclear cytoplasmic
inclusions. The nuclei were often rounded, not overlapping.
with irregular borders: the tumours were widely invasive
through the gland and none was encapsulated (Figure 4).
Psammoma bodies occurred in 75% of the cases. These
tumours differ from the follicular variant of papillary car-
cinoma, including the diffuse infiltrating type (Hedinger et
al.. 1988: Sobrinho-Simoes et al.. 1990), not only in their
nuclear features but also in the absence of any even minor
papillary infoldings. In the sections available eight of the 16
tumours in this group showed direct infiltration of extra-
thyroid tissue. The other type showed a combination of
papillary and follicular architecture. typically with the elon-
gated, crowded, overlapping, grooved. often pale nuclei of
the papillary carcinomas seen in adults (Figure 5). Solid areas
in these tumours were infrequent, and almost all were examp-
les of squamoid metaplasia. rather than solid areas of cells
retaining many of the features of follicular cells. Analysis of
the age of the children showed that the solid follicular
tumours were generally found in younger children than were
the classical type. As the solid follicular tumours are rarely. if
ever, seen in adults we have referred to these as 'childhood'
papillary carcinoma, and believe that they are a distinctive
subgroup of this very variable tumour (Table IV). Cases of
the childhood type formed 33% of all papillary carcinomas
and over 60% of those aged under 10. The mean age was
10.4 years, considerably less than that of the classical papil-
lary carcinomas where none were younger than 10, and their
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Figure 3 Absolute numbers of the histologically confirmed
thyroid cancers from the United Kingdom Childhood Cancer
Registry, and papillary and medullary carcinomas by decade. The
overall increase with time in numbers of confirmed cases is
largely due to the increase in medullary carcinomas, which coin-
cides with the introduction of screening for MEN 2. A similar
trend was seen in the non-confirmed cases using the registered
diagnosis. =. confirmed cases: M. papillary carcinoma;
M, medullary carcinoma.

Table III Frequency of architectural patterns of papillary carcinoma
of the thyroid by sex and age (years) of the patients at diagnosis

Age at diagnosis (F:.UM
.4rchitectural patterns No. (00 0-9 10-14
Papillarv dominant 13 (27) 0 13 (5.5:1)
Follicular dominant 16 (33) 4 (1:3.0) 12 (11:1)
Solid dominant 7 (15) 4 (4:0) 3 (3:0)
Others including specific 12 (25) 5 (1.5:1) 7 (2.5:1)

types (Table IV)

Total 48 (100) 13 (1.6:1) 35 (6.0:1)
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Figre 4 Papillary carcinoma, solid follicular type (female 8). (a)
Solid tumour islands deeply infiltrating the thyroid and showing
blood vessel invasion (arrow). (b) High power of a solid area of
neoplastic cells showing slightly irregular nuclei without promi-
nent grooving.

Fiue 5 Papillary carcinoma, classical type (female 13). (a) Low
power view showing typical papillae. Psammoma bodies are also
present. (b) High power showing a papilla lined by neoplastic
cells with overlapping irregular pale and grooved nuclei. A large
nuclear cytoplasmic inclusion is arrowed.

Table IV Frequency of specific types of papillary carcinoma of the thyroid by sex
and age (years) of the patients at diagnosis

Age at diagnosis (F:My(M%
Tipes ofpapillary carcinoma No. (002 0-9 10-14
Classical type 20 (42) 0 20 (5.7:1) (57)
Childhood type 16 (33) 8 (1.7:1) (62) 8 (8:0) (23)
Diffuse sclerosing variant 5 (10) 2 (1:1) (15) 3 (3:0) (9)
Oxyphil 3 (6) 1 (1:0) (8) 2 (2:0) (6)
Others 4(8) 2(1:1) (15r 2(0:2) (6)b
Total 48 (100) 13 (1:1) (100) 35 (6.0:1) (100)

'Papillary carcinomas both arising in macrofollicular nodules with benign
papillary areas. bNon-assessable.

mean age was 13.1. Nearly half of all papillary carcinomas
(42%) showed the changes of the classical type, they formed
nearly 60% of those aged 10 and over.

Five cases (10%) were classified as belonging to the diffuse
sclerosing variant of papillary carcinoma with diffuse
infiltration of tumour throughout the affected lobe accom-
panied by fibrosis and lymphoid infiltration. In this group
squamoid metaplasia of surviving tumour was common, as
were psammoma bodies (Figure 6). A further three (6%)
showed a papillary architecture but were composed of
oxyphil cells with a granular eosinophilic cytoplasm and
rounded nuclei with a prominent nucleolus (Figure 7). All
these contained psammoma bodies. Overall, about 60% of
the papillary carcinomas showed psammoma bodies and
about a third showed lymphoid infiltration of the tumour. In
those cases where the tissue available allowed it to be judged,
direct invasion of extra thyroid tissue was present in just over

one-third of the cases and a quarter showed prominent vas-
cular invasion (Figure 4).

The follicular carcinomas (mean age 12.6) included one
with oxyphil cytology, seven were of the type commonly seen
in adult examples of this tumour with a dominantly follicular
architecture and capsular and, or vascular invasion. The
medullary carcinomas were, with three exceptions, small
primary tumours of less than 1 cm in diameter. In one there
was inadequate material for assessment. The available sec-
tions showed accompanying C-ell hyperplasia in eight of the
12 cases (Figure 8). The spindle cell tumours with mucous
cysts and the teratoma showed the features discussed in
recent publications (Harach et al., 1985; Vujanic et al., 1994).
Material from the thyroidectomy specimens of patients who
subsequently died was only available in four cases. These
included two medullary carcinomas, one papillary carcinoma
and a malignant lymphoma. The papillary carcinoma showed
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Figwe 6 Papillary carcinoma, diffuse sclerosing variant (female Fgure 8 Medullary carcinoma and C-cell hyperplasia in an
5). Highly infiltrating solid and squamoid tumour islands sur- 8-year-old male as shown by calcitonin immunocvtochemistr.
rounded by dense fibrous tissue and lymphoid infiltrate. Several
fragmented psammoma bodies are present.

Figure 7 Papillary carcinoma. oxyphil cell ty.pe (female 13).

Papillary structure lined by oxyphil cells writh regular nuclei and

prominent nucleoli. Nuclei are frequently present at the apical

pole of neoplastic cells.

an oxyphil cytology but the degree of invasion could not be

properly assessed as only the material from the second oper-

ation was available.

Correlation of the registry-coded diagnosis and the review

diagnosis is set out in Table It can be seen that of the 38

cases coded as papillary carcinoma, and the seven coded as

papillary-follicular carcinoma, the review diagnosis was

papllary carcinoma in 33 and six respectively. One in each

group was reclassified as a follicular carcinoma and four of

those coded as papillary carcinoma were regarded as of

doubtful malignancy. Five of the group coded as follicular

carcinoma were on review, regarded as papillary carcinomas;

all four coded as adenocarcinoma or carcinoma not other-

wise specified were regarded as papillary carcinoma. Overall

of the 62 cases available for review coded as differentiated

carcinoma, papillary carcinoma, papillary- follicular car-

cinoma, follicular carcinoma, adenocarcinoma or carcinoma

not otherwise specified, six were regarded as of doubtful

malignancy, the remainder were all classified as either papil-
lary or follicular carcinoma. Similarly all 12 of the cases

originally diagnosed as medullary carcinoma that were

available for review were confirmed as medullary carcinoma.

One case with a diagnosis of anaplastic carcinoma and

another with a diagnosis of teratoma were each on review

classified as a spindle cell tumour with mucous cysts.

The overall incidence of thyroid carcinoma childhood

found in the study was about 0.5 per million children per

year. This is towards the lower end of the expected range of
incidence, most countnres record rates of between 0.2 and 3
per million per year (Parkin et al.. 1992). For any registry
data such as that presented here. one must question the
completeness of the record and the accuracy of the diagnosis.
The completeness of the data collected by the United King-
dom Childhood Cancer Registry has been estimated to be
well over 90% (Parkin et al.. 1988) but this estimate is based
largely on studies of leukaemia and lymphoma. It is possible
that it is less for thyroid carcinoma in view of the high
survival but it is very unlikely to be grossly incomplete.

Variation in pathological diagnosis can lead to incorrect
inclusion in. or incorrect exclusion from, the data. In this
study we excluded only six of the 78 cases on review (8%)
because of doubt about the diagnosis of malignancy on the
submitted material. In five cases this probably reflected
changing criteria for the diagnosis of papillary carcinoma
over the last 30 years. These five tumours showed a clear
papillary architecture but, because of the lack of the nuclear
features that have come to be accepted as a major factor in
establishing the diagnosis of papillary carcinoma and because
of the lack of evidence of invasion in the sections available.
the diagnosis of malignancy must be regarded as doubtful.
The original sections used to make the diagnosis were not
reviewed. and may have contained other diagnostic features,
so that the accuracy may well have been higher than 92%.
Studies of the reproducibility of the pathological diagnosis of
thyroid tumours have shown a particular problem with fol-
licular tumours (Saxen et al.. 1978) where there is a lack of
agreement on the presence or absence of features indicating
minimal invasion. We questioned the diagnosis of malig-
nancy in only one of nine follicular tumours despite having
only a small number of sections for some cases. Because of
the high standard of diagnosis overall we think it unlikely
that there was any great underdiagnosis. One additional case.
a mediastinal lymphoma, is not considered further because of
doubt about the site of the primary lesion rather than the
diagnosis of malignancy.
The reason why the UK incidence is low compared to

other countries is not clear. Potential contributory factors
include the relatively sparing use of radiation for the treat-
ment of thymic or other disorders in early infancy in the UK
compared to the US, and the relative dietary iodide
sufficiency in the UK compared with many other European
countries (Weiss. 1979; Gutekunst and Scriba. 1987). Few
other registries have carried out detailed histological
confirmation, making accurate comparisons difficult. Thor-
esen et al. (1993) studied the histology of 35 children aged 15
or younger from the Norwegian Cancer Registry and found a
high relative incidence of papillary carcinoma, but did not
comment in detail on their histology.
The crude registry data for thyroid malignancy showed an

increase in incidence during the 30 years of the study. The
histology of the tumours shows that the major factor in the
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rise was an increase in the number of cases of medullary
carcinoma in the later part of the survey. The cause of this is
almost certainly the development of screening for familial
medullary carcinoma which was introduced in the United
Kingdom from about 1976. but systematically from 1980
(Ponder et al.. 1988). Of the histologically confirmed cases,
only three of the 11 with adequate material were larger than
1 cm and seven of the eight small pnrmary medullary car-
cinomas occurred in the 15 years following the introduction
of screening, compared with only one in the first 15 years of
the study. Of the 21 cases registered as medullary carcinoma.
only one occurred in the first decade of the study, nine in the
second decade and 11 in the third decade. No misdiagnosed
cases of medullary carcinoma were found in the review, and
the change in incidence in the overall registry data parallels
that in the cases where the histology was reviewed.
The majority of the papillary carcinomas fell into two

histologically different groups - classical papillary carcinoma
with the features commonly seen in adult cases and a solid
follicular childhood type. All 20 of the former type occurred
in children aged 10 or more. with eight of the 16 childhood
type occurring in children aged under 10. There were no
major histological differences between the seven follicular
carcinomas in the 10 to 14-year-old children compared to the
single case aged 8. or compared with the follicular car-
cinomas of adults.
The sex ratio (F: M) in all registered differentiated fol-

licular cell carcinomas in children aged 10 and over was
3.6:1, in those aged under 10 it was 1.2:1. Younger children
showed a higher death rate. as has been shown previously in
tertiary referral centres (Winship and Rosvoll. 1961;
Schlumberger et al.. 1987). In two large series of differen-
tiated thyroid carcinomas 7-18% presented with distant
metastases and 74-90% with palpable lymphadenopathies,
8-14% patients died up to 33 years after initial treatment
(Schlumberger et al.. 1987: Zimmerman et al., 1988).
Although the numbers in the present study are small, there
were five deaths in cases registered in categories representing
the differentiated follicular cell carcinoma group, two occurr-
ing in the 26 patients aged under 10 at operation, and three
in the 91 aged 10 or over. A long follow-up is needed, as
deaths were still occurring 17 years after diagnosis. If the
study is restricted to those with a possible 20 year follow-up.

the figures are two deaths in eight cases aged under 10 at
diagnosis and three in 28 aged 10 or more.

These findings have documented the national incidence
rate of registered cases of childhood thyroid carcinoma and
shown a high level of histological confirmation of the
registered diagnosis. within broad diagnostic groups. The
pathology component of the study shows a high frequencv of
several specialised subgroups of papillary carcinoma in child-
hood. Differentiated thyroid carcinoma occurrng in children
under 10 differs from that occurring in older children in a
variety of ways. The younger group shows a high proportion
of boys, a higher proportion of the specialised subgroups of
tumour and higher death rate. Not surprisingly, the findings
in the older children are much closer to those seen in adults.
We would speculate that the differences relate to the hor-
monal changes accompanying puberty. While many more
papillary tumours arise in the relatively high oestrogen-rich
environment in the mature human female. they are of
relatively low aggressiveness compared with tumours arising
in men and postmenopausal women (Cady et al.. 1985).
Involvement of sex hormones in thyroid carcinogenesis may
be relevant to the differing sex ratios in the younger com-
pared with the older children. in post menopausal as com-
pared to menopausal females, and in men as compared to
women. Whether the reason for these age- and sex-related
differences in the biology and natural history of thyroid
carcinoma are sex hormone-related or not they need to be
taken into account in any comparison of the aetiology.
incidence or prognosis of thyroid cancer in different studies.
The major differences in this population-based study between
the histological type and sex incidence in thyroid tumours
occurring in children under 10 as compared to children aged
10-14 is particularly relevant to current studies of the rela-
tionship between fall-out exposure and the subsequent
development of childhood thyroid cancer.
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