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Patterns and trends in childhood cancer incidence for Navarre and Zaragoza registries were studied 
over the 15-year period, 1973-1987. Overall cancer rates and rates for 10 specific types of cancer 
were analysed using a log-linear Poisson model or, alternatively, a gamma-Poisson model whenever 
overdispersion was present, with age, sex, registry and period being used as predictor variables. 
Childhood cancer was 30% more frequent in boys than in girls, and, except for lymphomas and 
bone tumours, incidence decreased remarkably with age. Adjusted rates were high in comparison 
with other European countries, particularly in the case of non-Hodgkin’s lymphomas. Cancer rates 
proved somewhat higher in Navarre, but this difference attained statistical significance solely in the 
case of central nervous system tumours (rate ratio = 1.75; 95% confidence interval 1.21-2.54). A sig- 
nificant rise in overall incidence was observed (11% 5-yearly increase) due mainly to the upward 
trend in central nervous system tumours. While the rise in these tumours coincides with the period 
which witnessed the spread of computerised tomography in Spain, the trend nevertheless held 
steady over the last 5-year period, when access to this diagnostic technique had already become gen- 
eralised nationwide. tc 1997 Elsevier Science Ltd. All rights reserved. 
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INTRODUCTION 

THERE IS a very low frequency of cancer in children under 

the age of 15 years. Cases in this age group account for 1% 

of total malignant neoplasms [l]. However, the specific 

characteristics of childhood tumours render it essential for 

these to be regarded as a group apart. 

Differences vis-&vis adult cancer go beyond the purely 

clinical (histology, presentation, prognosis or survival) and 

include important discrepancies in the respective epidemio- 

logical characteristics. Hence, with the exception of 

Burkitt’s lymphoma, geographical variations are far less 

marked [l-3], as seems to be the case with changes over 

time [P8]. Furthermore, the principal known risk factors 

(tobacco, alcohol and profession) could only act indirectly 
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on tumour genesis, whereas genetic factors play a more rel- 
evant role [l, 8-101. 

Two Spanish cancer registries have been providing infor- 
mation on incidence for over 15 years now. The Zaragoza 
Cancer Registry, set up in 1960, was the first registry of its 
kind in Spain. This registry’s catchment area is the Province 
of Zaragoza, situated in north-east Spain with a population 
of 832 855 (Figure 1). The Navarre Cancer Registry, dating 
from 1970, currently covers a population of 5 17 344. 
Navarre also lies in the north of the country, adjacent to 
Zaragoza (Figure 1). According to 1981 census figures, the 
breakdown for the childhood population under 15 years of 
age was: Zaragoza, 96 017 boys and 90 457 girls; Navarre, 
62 496 boys and 59 248 girls. 

This paper studies patterns and trends in childhood can- 
cer incidence in Navarre and Zaragoza, the respective catch- 
ment areas for Spain’s two longest-serving cancer registries. 
Specific goals were: (1) to describe childhood incidence by 
specific site and sex in both registries; (2) to analyse the in- 
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Figure 1. Geographical position of Zaragoza and Navarre in Spain. 

fluence of age, sex and registry on observed rates; and (3) 
to investigate and quantify any time trends detected. 

MATERIALS AND METHODS 

All cases diagnosed between 1973 and the last available 
year, 1987, in children aged under 15 years in Zaragoza and 
Navarre were included in the analysis. Diagnostic groups 
were based on the International Classification of Diseases 
for Oncology (ICD-0), in accordance with the classification 
scheme developed for childhood cancer [ 11, 121. Non- 
Hodgkin’s, Burkitt’s and unspecified lymphomas (groups II 
b, c d of the Birch-Marsden classification) were grouped 
under the heading of non-Hodgkin’s lymphoma. With 
respect to central nervous system tumours (CNS), benign 
and uncertain neoplasms were excluded. 

Age-specific rates for each sex and age group (O-4, 5-9 
and lo-14 years) were computed in both registries. 
Population estimates were calculated from all available cen- 
suses and municipal population registers for the study 
period, using a logistic polynomial model [ 131. To allow for 
differences in childhood age distribution, overall rates were 
age-adjusted by using the world standard childhood popu- 
lation [ 141. 

A more detailed analysis was carried out for diagnostic 
groups having more than 25 cases. Specific rates were com- 
puted for every quinquennium and log-linear Poisson 
models were fitted, with age, sex, registry and period being 

taken as explanatory variables. We first tested whether 
specific rates exhibited a degree of variability greater than 
that permitted by a Poisson distribution (overdispersion of 
rates). In such cases, the Poisson model would erroneously 
produce narrower variance estimators. Thus, where this 
proved to be the case, we proceeded to use a corrected 
model (gamma-Poisson model) which took overdispersion 
into account [15, 161. Explanatory terms were sequentially 
introduced in the following order: age, sex, registry and 
period; and differences in rates attributable to these vari- 
ables were tested by using the log-likelihood ration test 
[ 171. Since it was of particular interest to ascertain whether 
temporal trends were similar for the two registries, both 
sexes and all age groups, a check was run on these inter- 
action terms. For comparison purposes, we also tested all 
remaining two-way interaction terms, including registry. 
Maximum likelihood estimates of rate ratios for the explana- 
tory variables and their corresponding 95% confidence 
intervals were calculated. However, owing to a lack of sym- 
pathetic nervous system tumours and renal neoplasms in the 
IO-14 age group, we had no option but to exclude these 
from the analysis for both sites. 

Finally, using a log-linear age-cohort-period model [ 181, we 
tested for changes in incidence among different birth-cohorts, 
simultaneously allowing for the effects of sex and registry. 
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RESULTS 
In the period 197331987, 338 childhood cancer cases 

were registered in Zaragoza and 256 in Navarre. Crude and 
adjusted rates for the entire period are shown in Table 1. 
The term “neuroblastoma” replaces the rubric 
“sympathetic nervous system” tumours in the tables, since 
all those involved were neuroblastomas. Almost one-third of 
all cases were leukaemias, and haematological tumours 
(leukaemias and lymphomas) together accounted for 50% of 
the total number of cancer cases. Among solid tumours, the 
most frequent were those of the central nervous system 
(CNS). As seen in Table 1, cancer rates were generally 
somewhat higher in Navarre, and the overall male-to-female 
ratio was similar in both registries, standing at around 1.3- 
1.4. This sex ratio was higher for non-lymphocytic leukae- 
mias, Hodgkin’s and non-Hodgkin’s lymphomas and CNS 
neoplasms. 

Owing to the low number of cases, retinoblastomas, hepa- 
tic tumours, gonadal neoplasms, malignant epithelial neo- 
plasms and unspecified malignant neoplasms were excluded 
from subsequent analysis. Table 2 shows age-specific rates 
for the remaining groups and statistical significance for age, 
sex and registry variables when they are sequentially 
included in the model, as yielded by the log-likelihood ratio 
test. In general, rates decreased with age, with this pheono- 
menon being stronger for neuroblastomas. Indeed, for this 
type as well as for malignant renal tumours, there was only 
one case in the lo- 14 year age group, thus determining the 
group’s exclusion from the model. The exceptions to the 
rule were Hodgkin’s disease and malignant bone tumours, 
both displaying a rising trend with age, and CNS with no 
clear unique pattern. 

Table 3 shows the standardised 5yearly rates for the two 
registries. The statistically significant trend seen for overall 

cancer rates was chiefly due to the pronounced increase in 
CNS tumours, non-Hodgkin’s lymphomas seemed to 
increase during the two first quinquennia, but the overall 
trend was not significant. 

Overdispersion of rates was present in four sites, namely: 
other leukaemias, Hodgkin’s disease, non-Hodgkin’s lym- 
phomas and renal turnours. Modelling was carried out by 
taking the “age + sex + registry + period” as baseline. In no 
case did replacing the period variable (linear time trend) by 
a factor (non-linear time trend) improve the model (data 
not shown). None of the interactions considered proved to 
be statistically significant. Thus, the absence of interactions 
means that there are no significant differences in trend with 
respect to the other variables, and that sex and age distri- 
butions are roughly similar in both registries. 

Effect estimators for sex, age, registry and time are shown 
in Table 4. Rate ratios for age confirm the aforementioned 
downward trend. Taking the first group as reference, cancer 
incidence fell by 30% in the 5-9 years age group, and by 
almost 50% in the eldest group. Neuroblastomas were 

mostly diagnosed in children under 5 years of age, and the 
incidence of renal tumours in 5%9-year old children was half 
that of the reference group. In contrast, Hodgkin’s disease 
and bone tumours showed a sharp increase with age, as 
expected. 

Childhood cancer was 30% less frequent in girls 
(Table 4). Differences between the sexes were more marked 
in the case of lymphomas (Hodgkin’s and non-Hodgkin’s), 
where the incidence was half that of the boys. While the 
same was true for non-lymphocytic leukaemias, lymphocytic 
leukaemias appeared with the same frequency in both sexes. 
For solid tumours, these differences were less marked, and 
in the case of neuroblastomas and malignant bone tumours, 
girls showed a non-significant excess of risk. 

Table 2. Childhood cancer in Zaragoza and Navarre. Number of cases and age-specific rates per million by sex. Statistical sign+- 

cance of age, sex and regimy factors 

o-4 years 5-9 years 10-14 years P-values 

Tumour Sex No Rate No Rate No Rate Age Sex* Registry? 

All malignant tumours 

All leukaemias 

Lymphocytic leukaemias 

Other leukaemias 

Hodgkin’s disease 

Non-Hodgkin’s lymphomas 

CNS neoplasms 

Neuroblastomas 

Renal tumours 

Malignant bone tumours 

Soft-tissue sarcomas 

M 137 190.9 134 162.4 81 97.8 
F 108 160.2 63 81.3 71 89.8 
M 54 75.3 39 47.3 17 20.5 
F 37 54.9 23 29.7 23 29.1 
M 31 43.2 28 33.9 10 12.1 
F 30 44.5 21 27.1 10 12.7 
M 23 32.1 11 13.3 7 8.4 
F 7 10.4 2 2.6 13 16.4 
M 3 4.2 7 8.5 9 10.9 
F 1 1.5 2 2.6 6 7.6 
M 9 12.5 29 35.1 12 14.5 
F 11 16.3 7 9.0 6 7.6 
M 23 32.1 32 38.8 16 19.3 
F 10 14.8 12 15.5 19 24.0 
M 14 19.5 5 6.1 1 1.2 
F 18 26.7 3 3.9 0 0.0 
M 6 8.4 5 6.1 1 1.2 
F 10 14.8 4 5.2 0 0.0 
M 2 2.8 4 4.8 10 12.1 
F 3 4.4 3 3.9 9 11.4 
M 9 12.5 9 10.9 6 7.2 
F 7 10.4 4 5.2 4 5.1 

co.01 

<O.Ol 

co.01 

0.12 

0.42 

0.15 

0.52 

<O.Ol:: 

0.12$ 

0.01 

0.28 

<O.Ol 0.10 

0.12 0.91 

0.72 0.68 

0.14 0.46 

0.31 0.86 

0.04 0.76 

0.01 co.01 

0.61 0.73 

0.48 0.88 

0.98 0.53 

0.21 0.62 

*Taking age into account. tTaking age and sex into account. $10-14 year age group excluded from analysis. CNS, central nervous system. 
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Table 3. Childhood cancer in Zaragoza and Navarre. Number of cases and average annual standardised incidence per million by 

period of diagnosis 

Tumour Sex 

1973-1977 

No Rate 

1978-1982 

No Rate 

1983-1987 

No Rate 

Trend* 

P-value 

All malignant tumours 

All leukaemias 

Lymphocytic leukaemias 

Other leukaemias 

Hodgkin’s disease 

Non-Hodgkin’s lymphomas 

CNS neoplasms 

Neuroblastomas 

Renal tumours 

Malignant bone tumours 

Soft-tissue sarcomas 

M 123 155.5 113 147.4 116 173.9 
F 76 103.7 74 103.6 92 147.4 
M 39 49.4 34 46.0 37 61.3 
F 35 48.0 23 31.6 25 39.7 
M 21 25.4 23 31.2 25 41.6 
F 26 36.0 16 22.5 19 31.9 
M 18 24.0 11 14.8 12 19.8 
F 9 12.0 7 9.1 6 7.9 
M 12 14.0 3 3.3 4 5.4 
F 4 4.6 1 1.7 4 4.8 
M 16 19.3 18 21.9 16 21.2 
F 6 8.6 10 13.8 8 12.5 
M 13 16.4 28 34.8 30 44.4 
F 8 10.5 14 17.2 19 27.5 
M 8 11.5 8 11.7 4 6.6 
F 6 8.8 6 10.1 9 19.2 
M 6 8.1 3 4.4 3 3.9 
F 5 7.5 3 4.6 6 11.1 
M 6 6.6 5 5.9 5 6.4 
F 2 2.4 9 12.0 4 4.5 
M 14 17.6 5 6.9 5 6.9 
F 6 8.2 3 5.1 6 8.2 

0.04 

0.93 

0.61 

0.72 

0.48 

0.58 

co.01 

0.65t 

0.87t 

0.70 

0.16 

*Taking into account age, sex and registry. TlO-14 year age group excluded from analysis. CNS, central nervous system. 

Table 4. Childhood cancer incidence in Zaragoza and Navarre. Rate ratios and 95 % confidence intervals from the Poisson models 

RR? by age group 

Tumour o-4 5-9 10-14 

RR* 

Females versus 
males 

RR* 

Navarre versus 
Zaragoza 

Relative? 
5-yearly trend 

All malignant tumours 

All leukaemias 

Lymphocytic leukaemias 

Other leukaemias 

Hodgkin’s disease 

Non-Hodgkin’s lymphomas 

CNS neoplasms 

Neuroblastomas 

Renal turnouts 

Malignant bone tumours 

Soft-tissue sarcomas 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0.70 
0.58-0.84 

0.60 
0.43-0.83 

0.70 
0.48-1.02 

0.34 
0.12-0.95 

1.98 
0.29-13.64 

1.39 
0.70-2.76 

1.15 
0.73-1.80 

0.22 
0.10-0.47 

0.49 
0.19-1.23 

1.22 
0.39-3.84 

0.72 
0.35-1.50 

0.53 
0.43-0.64 

0.38 
0.26-0.55 

0.28 
0.17-0.46 

0.65 
0.26-1.67 

3.58 
0.55-23.22 

0.73 
0.34-1.56 

0.87 
0.54-1.40 

3.22 
1.20-8.62 

0.55 
0.25-1.21 

0.73 1.15 1.11 
0.62-0.86 0.98-1.35 1.00-1.22 

0.80 0.98 0.99 
0.60-l .06 0.74-l .3 1 0.83-1.18 

0.94 1.08 1.06 
0.66-l .32 0.76-1.52 0.85-1.31 

0.52 0.76 0.92 
0.23-1.18 0.34-1.70 0.56-1.50 

0.51 1.04 0.74 
0.12-2.22 0.24-4.51 0.30-1.83 

0.53 1.10 1.11 
0.29-0.96 0.62-1.97 0.78-1.58 

0.61 1.75 1.58 

0.42-0.90 1.21-2.54 1.25-2.00 
1.18 1.12 1.09 

0.63-2.19 0.60-2.09 0.74-1.60 
1.39 0.94 1.05 

0.56-3.47 0.37-2.37 0.60-1.84 
0.99 1.25 1.09 

0.49-2.00 0.62-2.54 0.71-1.68 
0.66 0.85 0.76 

0.35-1.26 0.44-l .63 0.51-1.13 

*Rate ratio. TFive-yearly rate ratio relative to preceding period. CNS, central nervous system. 

The slight excess in incidence in Navarre (Table 4) was Childhood cancer incidence rose by 11% for every 5 
almost completely due to CNS neoplasms, which were 75% years of the study period (Table 4), which translated into an 
more frequent than in Zaragoza. The remaining sites yielded annual increase of 2%. For specific sites, CNS tumours 
similar rates in the two registries. alone exhibited a statistically significant increase of 58% for 
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Figure 2. Central nervous system tumour incidence rates by 
histological type in Navarre (0) and Zaragoza (*). 

every 5 years (9.6% p.a.). Non-Hodgkin’s lymphomas, neu- 

roblastomas and malignant bone tumours recorded a non- 
significant upward trend (less than 2% p.a.). The opposite 
was true of Hodgkin’s and soft-tissue sarcomas which 
decreased by approximately 6% annually. 

Given that registry-related differences and the presence of 
a statistical significant trend were both restricted to CNS, a 
comparison of these tumours by histological type is shown 
in Figure 2, in which adjusted rates for each registry are 
plotted over time. It can be seen that differences between 
Navarre and Zaragoza were not confined to a single histo- 
logical group. However, one can reasonably assume that the 
aforementioned upward trend was mainly due to the 
increased incidence of astrocytomas reported in both regis- 

tries. 
One would have expected a cohort effect to be present 

only for those sites with some evidence of a time trend. In 
our case, both overall cancer and CNS tumours showed a 
constant rise with time not linked to any particular period 
or cohort. As the age-period-cohort analysis failed to detect 
significant cohort effects for any site, these results have not 
been presented. 

DISCUSSION 
In Navarre and Zaragoza, overall childhood cancer inci- 

dence, particularly in boys, ranks among the highest in 
Europe [2, 4, 5, 7, 141. Similar rates appear in Italy and 
certain Scandinavian countries (Sweden and Finland). The 
incidence is equal in magnitude to that reported in the 
U.S.A. [19]. Cases among children under the age of 5 years 
account for approximately 40% of the total. M incidence 

has been described as being 20% higher [8], a phenomenon 

which is more pronounced in Spain. In general, while rela- 

tive distribution of the different types of tumours is similar 
to that found in other countries [l], the proportion of lym- 
phomas is somewhat greater due to the high incidence of 

non-Hodgkin’s lymphomas. Over the 15year study period, 
childhood cancer incidence exhibited a rising trend, owing 
in most part to an increase in CNS tumours. 

The relative rarity of childhood cancer means that large 
population groups must be studied over lengthy periods of 
time in order to obtain incidence rates that are at all reliable 
[3]. The respective child populations covered by the two 
registries (around 150 000 children) limits the viability of 
separate studies. In this regard, we judged it acceptable for 

the information on Navarre and Zaragoza to be combined 
in the same model, given that they are neighbouring pro- 

vinces and alike in many ways. Nonetheless, information 
has been quoted by province and the variable registry has 
been retained in the analysis to allow for comparisons 

between these two geographical areas. 
Accuracy in denominators is essential in order to explain 

variability of rates in terms of change in incidence. Given 

that population figures are not available at the midpoint of 

every stratum, we used a logistic polynomial model to esti- 
mate these. This saturated model took observed demo- 
graphic trends into account, precluding the assumption of a 
constant rate of change. 

On interpreting incidence patterns and time trends, atten- 
tion must be paid to the quality of the data. In Navarre, the 

percentage of cases diagnosed by death certificate in the 
three 5-year periods were 9%, 2% and 3%, respectively, and 
90% of cases were histologically confirmed. In Zaragoza, 

the percentage of cases diagnosed by death certificate in the 
first and last quinquennia were 10% and l%, respectively, 

and histological confirmation rose from 85% to 97%. 
However, in 1979 and 1980, half of all cases registered in 
Zaragoza were on a death certificate basis. This was due to 
a change of the reporting system which was passive until 
1979 and active from this date. This possible under-regis- 
tration might explain the appreciable downturn observed 
during the second 5-year period for most of the sites studied 
(see Table 3). 

Log-linear Poisson regression models have only recently 

been applied to analysis of childhood cancer incidence [20- 
22]. Regression models allow effect estimates to be obtained 

for the different factors that influence variability in rates, 
removing the confounding effect stemming from their inter- 
relationship. Furthermore, in the case of diseases with very 
low incidence (the case in point), Poisson models have 
proved to have theoretical and practical advantages over 
other approaches [23]. However, Poisson distribution 
assumes that variance in the rate is equal to the mean rate 
divided by person-years. It is important, particularly in the 
case of very low rates, to check whether this strong assump- 
tion in fact holds, and to use a corrected model if overdis- 
persion is present [ 151. Otherwise, statistical significance 
may be found purely because estimates of variance yielded 
by the Poisson model are erroneously small. Then again, 
the power to detect small effects depends on the size of the 
population and the underlying incidence rate. In our case, 
this implies that some differences between sexes, registries, 
periods and age groups would not be detected. For this 
reason, we decided not to remove any of these variables 
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from the final model. Even though confidence intervals may 
be wide, rate ratios serve to quantify the aforementioned 
differences. 

Other authors have suggested the convenience of using 
“age-period-cohort” models when studying trends in child- 
hood cancer [20]. The birth cohort represents the natural 
way of aggregating individuals and better detecting the in- 
fluence of variations in those environmental factors having 

greatest impact during the prenatal period. Access to only 
three 5-year periods limits the potential of such models in 
our case, ruling out the possibility of detecting significant 
cohort effects for any tumour. For meaningful conclusions 

to be drawn, this analysis would have to be repeated with a 
longer follow-up time. To our knowledge, the only study on 
childhood cancer incidence using “age-period cohort” 

models involved the Connecticut registry, covered data for 
the period 1935-1979, and found no birth-cohort-related 
differences in incidence [22]. 

The incidence rates for leukaemias were similar for both 

registries and in agreement with figures reported for other 
European countries [ 141. Two-thirds correspond to acute 
lymphocytic leukaemias (among lymphocytic leukaemias, all 
but two cases were acute), with a similar incidence for both 
sexes, in contrast to other leukaemias where frequency was 
higher in males. Incidence of lymphocytic leukaemias in the 

developed countries exhibits a peak between ages 2-4 years 
[l, 4, 51. Some studies based on European and U.S. regis- 

tries have shown a rise in incidence for leukaemias in gen- 
eral and acute lymphocytic leukaemias in particular [3, 6, 
20, 22, 241, which has been attributed to a possible increase 

in the prevalence of infectious agents implicated in the dis- 
ease’s aetiology [25]. Nevertheless, in Navarre and 
Zaragoza, leukaemia incidence can be regarded as stable 

over the 15year study period. 
The incidence of Hodgkin’s disease was high compared 

with the rest of Europe [2, 141 and disease frequency was 

l-fold higher in boys. The relative trend found suggests a fall- 
off over time. This decline is evident in Navarre, but less so in 

Zaragoza. In Spain the first peak in incidence of this tumour 
is seen beyond the age range under review [26]. International 
patterns of Hodgkin’s disease in children coincide with the 

distribution of infectious agents such as Epstein-Barr virus, 
poliomyelitis and tuberculosis. This, together with the obser- 

vation of space-time clusters, has lent force to the hypothesis 
of an infectious aetiology for this tumour [8]. 

Non-Hodgkin’s lymphomas are particularly frequent in 
Mediterranean countries [ 1, 21. On the basis of the rates 
reported in this paper, Spain has the highest incidence in 
Europe for both boys and girls [14]. Unlike adults, con- 
fusion between Hodgkin’s and non-Hodgkin’s lymphomas is 
infrequent among children, so that this phenomenon can be 
ruled out as an explanation for the rates observed [27]. Of 
the lymphomas diagnosed: 76% corresponded to lymphatic 
and reticulocytic sarcomas; 19% to Burkitt’s lymphomas 
and 4% were unspecified. A peak in incidence was seen 

between the ages of 5 and 9 years, with frequency among 
boys being twice that of girls. Furthermore, the relative 
trend observed (1.11 per quinquennium), while not statisti- 
cally significant, does suggest an increase in the frequency 
of these tumours in this country. The same conclusion can 
be drawn from the observation of the Zaragoza incidence 
rates. Rises in incidence have been reported in Australia 
[28] and the U.S.A. [6]. 

The rates of CNS neoplasms observed for boys in 

Navarre are among the highest in Europe [14]. The relative 
frequency of the histological types is different to that found 
among adults, suggesting possible aetiological differences 
[29]. A number of authors warn as to the difficulty of estab- 
lishing comparisons between different geographical areas, 
owing to marked divergences in diagnostic techniques [l] 
and the absence of a clear limit between benign and malig- 
nant tumours for certain histological types [3, 141. It is, 
however, possible that these factors do not totally explain 
the rate ratio of 1.75 for Navarre versus Zaragoza, especially 

when one bears in mind that the availability of diagnostic 
procedures is similar across both provinces. CNS tumours 
have been diagnosed with growing frequency over recent 

decades [3, 21, 22, 30, 311, although in some countries 
rates have been observed to level off or fall from the age of 
70 years [3, 4, 221. Computerised axial tomography (CAT) 
was introduced in Spain in 1977 and, therefore, widely 

available in the 1980s [32]. 
Neuroblastoma accounted for 7% of childhood cancer in 

both provinces, a percentage similar to that reported for 

other registries [l, 331. Although the most frequent tumour 
in children under one year old, it is nevertheless seldom 

seen among those over the age of 5 years [l, 4, 5, 8, 221. 
While France exhibits the highest rates in Europe [5], 

Navarre and Zaragoza rank at an intermediate position. 
There are under-reporting problems hindering comparison, 
since mass postnatal screening results in a considerable 

increase in the number of cases diagnosed [l]. Descriptions 
of increased incidence in this tumour in different countries 

have always been attributed to improved case detection [21, 
22, 341. The 5-yearly rates for the registries studied showed 

a trend in the opposite direction, although in no case was 
this statistically significant. 

Of the renal tumours, most (84%) were nephroblastomas, 

and the incidence resembled that of other European 
countries [14]. In Zaragoza, the frequency was higher 
among boys, while in Navarre the opposite applied. 
Although it was initially thought that incidence of nephro- 
blastomas were constant worldwide, substantial variations 
have been found [3]. The incidence fell to half in the 5-9 
age group, and was very low thereafter. Sweden is the only 

country reporting a pre- 1975 increase in these tumours [35]. 
The incidence of bone tumours was similar to that found 

in the rest of Europe [14], with Navarre rates being 25% 
higher than those for Zaragoza. A little over half the cases 
diagnosed correspond to Ewing’s sarcomas (55%), and the 
remainder to osteosarcomas. Incidence rates were similar 
across the sexes and showed a clear rise with age. As with 
Hodgkin’s disease, the age range chosen places limitations 
on the analysis of these turnours. 

Rates for soft-tissue sarcomas in Zaragoza, in boys in par- 
ticular, rank among the highest in Europe (alongside France 
and Switzerland) [ 141. The two most common histological 
types were rhabdomyosarcomas (5 1%) and fibrosarcomas 
(23%). For this group of tumours, incidence declined with 
age, and frequency was somewhat higher among boys. The 
5-yearly rates observed and the relative trend plotted by the 
Poisson model both suggest a fall-off in incidence, albeit not 
statistically significant. In Italy, in contrast, a rise in inci- 
dence has been reported [7]. 

Among the remaining tumours, mention should be made 
of the high incidence of hepatic tumours among males in 
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Zaragoza. Half of these tumours were hepatoblastomas and 
the remainder hepatocarcinomas. Elsewhere in Europe, the 
highest incidence rates are registered by Slovenia for hepato- 
blastoma (2.6 per million), and Norway for hepatocarci- 
noma (1.8 per million). This high incidence in Zaragoza is 
concentrated in the last quinquennium (1983-1987), in 
which seven out of the total of 10 cases were diagnosed. 

The population covered by the two registries accounts for 
only 3% of Spain’s child population. Accordingly, it must 
be asked logically to what extent the results discussed here 
represent the situation at a national level. The rates reported 
by other, more recently created, Spanish cancer registries 
are similar to those found in this study [26]. Furthermore, 
both the sex ratio and the relative proportion of the different 
tumours agree with data provided by the National 
Childhood Cancer Registry (Registro National de 
Tumoures Infantiles), which gathers information on cases 
diagnosed in 40 Spanish hospitals [36]. The sole point of 
difference worthy of note is the high proportion of CNS 
tumours in Navarre: 23.4% versus a figure of 17.7% quoted 
by the above source [36]. 

In conclusion, taking childhood cancer incidence reported 
in these two registries as reference, one out of every 440 boys 
and one out of every 590 girls in Spain develops cancer of 
one type or another before the age of 15 years. Incidence 
rates are particularly high for lymphomas, and especially so 
in the case of non-Hodgkin’s lymphomas. The rise in CNS 
neoplasms coincides with the period which witnessed the 
spread of computerised tomography in Spain [32]. The trend 
held steady over the last 5year period when access to this 
diagnostic technique had already become generalised nation- 
wide. We are unaware of the underlying reason(s) for the 
high rate of CNS neoplasms in Navarre, affecting a wider age 
group than that strictly covered by this paper [26]. Hence, 
before any definitive conclusions can prudently be drawn, we 
feel that over the next few years, an in-depth follow-up in 
both registries of this turnour’s incidence is needed. 
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