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An increase in the incidence of CNS tumors has been
observed in many countries in the last decades. The
reality of this trend has been much debated, as it has hap-
pened during a period when computer-assisted tomogra-
phy and MRI have dramatically improved the detection
of these tumors. The Gironde CNS Tumor Registry pro-
vides here the first data on CNS tumor incidence and
trends in France for all histological types, including
benign and malignant tumors, for the period 2000–
2007. Incidence rates were calculated globally and for
each histological subtype. For trends, a piecewise log-
linear model was used. The overall annual incidence
rate was found to be 17.6/100 000. Of this rate, 7.9/
100 000 were neuroepithelial tumors and 6.0/100 000
were meningiomas. An overall increase in CNS tumor
incidence was observed from 2000 to 2007, with an
annual percent change (APC) of 12.33%, which was
explained mainly by an increase in the incidence of
meningiomas over the 8-year period (APC 5 15.4%),
and also more recently by an increase in neuroepithelial
tumors (APC 5 17.45% from 2003). The overall
increase was more pronounced in women and in the
elderly, with an APC peaking at 124.65% in subjects

85 and over. The increase in the incidence rates we
observed may have several explanations: not only
improvements in registration, diagnosis, and clinical
practice, but also changes in potential risk factors.
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P
rimary tumors of the CNS are not frequent com-
pared with many other tumor sites. In a survey
of 24 sites in France, they were the 15th and

13th most common sites of cancer in males and
females, respectively, and represented about 5300 new
cases and 3200 deaths per year in 2000 (about 2% of
all cancers for incidence and mortality) (http://www.
invs.sante.fr/publications/2003/rapport_cancer_2003/).
However, they are a public health concern because of
their poor prognosis and the many unsolved questions
about their epidemiology. Since the mid-1980s, clinical
reports and epidemiological literature have pointed to
their increase in many countries,1–11 which has been
more pronounced in subgroups like elderly persons
(+5-fold among those ≥85 y in a 10-y period in
the US)11–14 and children.15–18 Over time, several
hypotheses have been proposed to explain the trends.

In the 1970s, it was debated whether the introduction
of x-ray computer-assisted tomography, which
improved the detection of CNS tumors, could have
been responsible for all or part of the increase in inci-
dence.3,9,19 In the 1980s, the same question was raised
concerning the impact of MRI.20 During the same
period, the contribution of acquired immune deficiency
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syndrome (AIDS) to a rise in brain lymphomas was con-
sidered,19 with the assumption that these tumors would
be the most frequent in the CNS in the US by the year
2000.21 In the 1990s, a hypothesis was that the sharp
increase in mobile phone use could have had an impact
on incidence.22 Exploring the various hypotheses has
been difficult owing to the lack of standardization
among tumor registries over time in such areas as
changes in coding classifications, differences in types of
tumors recorded, differences in health care, variations
in the proportion of tumors without histological
confirmation, autopsy rates, and misclassification of
secondary brain tumors as primary.

Since the recommendations of the International
Agency for Research on Cancer at the end of the
1990s,23 most registries have taken into account stan-
dardized reporting definitions and have started collect-
ing data on tumors with benign or uncertain behavior
as well as malignant tumors.24,25 For these reasons, the
2000s represent the first decade where no major event
created an artifactual increase in CNS tumor recording
and offer the opportunity to obtain realistic data on
incidence and trends for major histological subtypes.
Getting high-quality and detailed data is critical for pro-
viding a good basis for etiological clues, since differences
in age, sex, and other individual characteristics may be
related to risk factors.

A primary CNS register was implemented in France
in 1999, and the first data covering the period 1999–
2001 showed rather high incidence rates (IRs) compared
with other published data.26 Here we present data from
this registry over an 8-year period (2000–2007).

Material and Methods

Cancer surveys in France are based on a network of 25
population-based registries, which in 2009 covered
18.5% of the population (about 11 million people).
Since 1991 they have been connected in a network
called FRANCIM (France Cancer Incidence et
Mortalité), which is now funded by the French
Institute for Health (Institut de Veille Sanitaire) and
the French Institute in charge of Cancer (Institut
National du Cancer). The network includes 13
“general” registries collecting data from all tumor
sites, including the CNS, and 12 “specific” registries
devoted to specific sites or populations. One of them
specifically collects data about primary tumors of the
CNS. It is based in Gironde, an administrative area in
southwestern France, where about 1 400 000 inhabi-
tants were recorded as living in 2007. The French
general registries published data on gliomas in 1997,27

and some others on brain tumors in 2006,28 but the
lack of standardization in definitions and collection
methods among registries did not allow incidence and
trends for all histological subtypes to be assessed.

The Gironde area is served by a university teaching
hospital with 2 neurology departments (1 for adults
and 1 pediatric), 2 neurosurgery departments, and
1 neuropathology laboratory, and by a Regional

Comprehensive Cancer Center with 1 oncology and 1
radiotherapy department involved in brain tumor treat-
ment. Twenty-two CT and 16 MRI machines are now
available in the Gironde area, installed in the 1980s in
the largest health centers. Patients from Gironde with
suspected CNS tumors are unlikely to be referred
outside the area, as the regional neurosciences center is
based in Bordeaux.

From May 1999, all patients who lived in Gironde in
whom any new primary tumor of the CNS was diag-
nosed, whether symptomatic or asymptomatic, were
prospectively registered. Spinal tumors were included.
We excluded pituitary tumors, tumors associated with
AIDS, recurrence of tumors, and metastatic tumors.
No case was obtained from autopsy or from a death cer-
tificate only. Collection of the data is exhaustive because
of the collaboration of a work group comprising prac-
titioners (neurosurgeons, neuropathologists, medical
oncologists, radiotherapists, neurologists, etc) involved
in the diagnosis and therapeutic management of
patients. To identify eligible cases and minimize the
number of cases that may have been missed, multiple
overlapping sources were used: (1) clinical reports
obtained through registration forms filled in by prac-
titioners, (2) extractions from the French National
Hospital Database (PMSI) for relevant discharge data,
(3) neuropatholology reports, (4) requests to the
French Health Insurance Organization (Affections de
Longue Durée) for free health treatment for CNS
tumors, and (5) death certificates.

Medical data were individually reviewed to ensure
that the diagnoses were eligible, to check for the diagno-
sis date (from April 1999), and to fill in exclusion cri-
teria. All duplicate cases were thoroughly searched and
excluded. To ensure completeness, a periodic review of
archives and pathology records was performed in the rel-
evant departments and laboratories. Diagnosis was
based on clinical and radiological data with or without
histological confirmation. Whenever a surgical specimen
was available for neuropathological analysis, the slides
were systematically reviewed by a pathologist not
involved in the initial diagnosis. When biopsy or surgical
resection of the tumor was not possible, an assessment
was made by experienced neuroradiologists and neuro-
surgeons (A.H., H.L., T.T.) to ascertain the diagnosis.

The following parameters were systematically
recorded: date of birth, sex, postal code of residence,
date of diagnosis, topography, and tumor histological
type and grade.

Tumors were classified by grouping 4-digit histology
codes from the International Classification of Diseases
for Oncology, third edition, into broad histology sub-
groups based on the recommendations from the 2000
Consensus Conference on Brain Tumor Definition for
Registration.25

Overall, age- (5-y age groups) and sex-specific crude
IRs were calculated and expressed per 100 000 per year.
Population estimates by gender and calendar year were
supplied by the Institut National de la Statistique et des
Études Économiques (INSEE) (http://www.insee.fr/
en/bases-de-donnees/default.asp?page=recensements.
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htm). The study population was divided into children
(,15 y), young adults (15–24 y), middle-aged adults
(25–64 y), and elderly persons (65–84 y and ≥85 y sep-
arately). Rates were presented according to the rural/
urban status assigned to the place of residence at time
of initial diagnosis, obtained from the INSEE urban
zoning classification (http://www.insee.fr/fr/methodes/
default.asp?page=zonages/unites_urbaines.htm). The
annual age-standardized IRs (per 100 000) were calcu-
lated globally and separately for men and women. The
age distributions of populations in Europe, in the US,
and in the world were used as references.

For trends, we estimated a piecewise log-linear
model with constant variance and uncorrelated errors
using Joinpoint Software (version 3.4.2) available on
the Surveillance, Epidemiology, and End Results
(SEER) *Stat pages on the US National Cancer
Institute website (http://srab.cancer.gov/joinpoint/).
The method implemented in this software allows choos-
ing the number and the locations of joinpoints and
testing whether an apparent change in trend is statisti-
cally significant. The tests of significance use a Monte
Carlo permutation method. We chose to use only one
joinpoint because of the limited number of points in
our series. The date of onset was aggregated into calen-
dar years. We characterized trends in IRs by estimating
annual percent changes (APCs). P , .05 was considered
statistically significant.

Here we present data collected from January 2000 to
December 2007.

Results

General Characteristics

From 2000 to 2007, a total of 1907 new primary CNS
tumors were registered among the 1 407 500 inhabitants
of Gironde, corresponding to an overall crude rate of
17.6/100 000, unchanged when standardizing on the
French population. To enable international compari-
sons, standardized rates were calculated as follows:
17.5/100 000 (reference population, Europe), 15.9/
100 000 (reference population, US; used by SEER and

the Central Brain Tumor Registry of the United States),
and 12.1/100 000 (reference population, world; used
by the International Agency for Research on Cancer
for the calculation of cancer in the 5 continents).

Overall, 1513 tumors (79.3%) were histologically
confirmed (from 69.6% of meningeal tumors to 87.8%
of neuroepithelial tumors) (Table 1). In cases with histo-
logical confirmation, 43.6% were supratentorial; 27.4%
were in the brain, with no other details given; 16.5%
were meningeal; 5.8% were intracranial and intraspinal;
4.8% were infratentorial; and 1.9% were ventricular.
The proportion of tumors in the brain with no other

Table 1. Distribution and crude incidence rates (IRs) of CNS tumors by site globally and according to histological confirmation, Gironde
CNS Tumor Registry, 2000–2007

Site All Cases Cases with Histological
Confirmation

Cases without Histological
Confirmation

n % IR n % IR n % IR

Supratentorial 785 41.16 7.25 660 43.62 6.09 125 31.73 1.15

Ventricular 30 1.57 0.28 29 1.92 0.27 1 0.25 0.01

Infratentorial 87 4.56 0.80 72 4.76 0.66 15 3.81 0.14

Unspecified 611 32.04 5.64 415 27.43 3.83 196 49.75 1.81

Meningeal 283 14.84 2.61 250 16.52 2.31 33 8.38 0.30

Intracranial and intraspinal 111 5.82 1.02 87 5.75 0.80 24 6.09 0.22

Total 1907 100.00 17.60 1513 100.00 13.97 394 100.00 3.64

Table 2. Crude and standardized incidence rates (reference
populations: Europe, US, world) by sex and histological type,
Gironde CNS Tumor Registry, 2000–2007

Crude Rates/
100 000

Standardized Rates/
100 000

Europe US World

Men 16.31 15.87 14.92 11.66

Neuroepithelial tumors 9.33 9.06 8.52 6.92

Meningeal tumors 3.26 3.16 2.94 2.04

Cranial and spinal nerve
tumors

2.35 2.40 2.22 1.77

Lymphomas 0.56 0.51 0.48 0.30

Other tumors 0.81 0.74 0.76 0.63

Women 18.79 18.98 16.94 12.52

Neuroepithelial tumors 6.66 6.74 5.99 4.68

Meningeal tumors 8.56 8.60 7.70 5.33

Cranial and spinal nerve
tumors

1.98 2.07 1.88 1.49

Lymphomas 0.60 0.61 0.51 0.33

Other tumors 0.99 0.95 0.87 0.68

All 17.60 17.48 15.95 12.08

Neuroepithelial tumors 7.94 7.86 7.23 5.81

Meningeal Tumors 6.02 5.98 5.36 3.67

Cranial and spinal
nerves tumors

2.16 2.23 2.05 1.63

Lymphomas 0.58 0.56 0.50 0.32

Other tumors 0.90 0.85 0.82 0.66
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details given was higher in tumors without histology
(49.7%).

Distribution and Incidence by Histological Subtype
and Sex

The incidence of tumors by histological subtype and sex
is presented in Table 2 in the form of rates that are crude
and standardized for Europe, the US, and the world. The
overall incidence was higher in women (18.8/100 000)
than in men (16.3/100 000). In the whole population,
neuroepithelial tumors were the most frequent
(n ¼ 860, 45.1%) and corresponded to a 7.9/100 000
crude IR, ahead of meningeal tumors (n ¼ 652,
34.2%; IR ¼ 6.0/100 000), neurinomas (n ¼ 234,
12.3%; IR ¼ 2.2/100 000), lymphomas (n ¼ 63,
3.3%; IR ¼ 0.6/100 000), and other tumors (n ¼ 98,
5.1%; IR ¼ 0.9/100 000). The pattern differed with
gender: more than half (57.2%) of the tumors in men

were neuroepithelial, but only 35.4% in women were,
whereas meningeal tumors were the most frequent
(45.5%) in women but represented only 20.0% of
tumors in men. Histological subtypes are presented
in more detail in Table 3. Glioblastoma represented
28.2% of all tumors (35.0% in men, 22.7% in
women) and 62.4% of neuroepithelial tumors. Mixed
gliomas, including oligoastrocytomas and anaplastic
oligoastrocytomas, were ranked second among neuroe-
pithelial tumors, ahead of anaplastic astrocytomas.

Incidence by Age and Sex

IRs are presented by age and sex in Figure 1. In children,
IRs were 4.3/100 000 in the very first years of life and
between 3.4 and 4.2 from 5 to 19 years of age.
Between 20 and 39 years of age, the incidence slightly
increased from 4.9 to 8.7. The incidence exceeded
10/100 000 after 40 years, 20/100 000 after 50, 30/

Table 3. Distribution of CNS tumors by histological type and sex, Gironde CNS Tumor Registry, 2000–2007

Histology Males Females Total

n % IR n % IR n % IR

Neuroepithelial tumors

Diffuse astrocytoma 20 2.4 0.39 13 1.2 0.23 33 1.7 0.30

Anaplastic astrocytoma 19 2.2 0.37 21 2.0 0.37 40 2.1 0.37

Glioblastoma 296 35.0 5.71 241 22.7 4.27 537 28.2 4.96

Pilocytic astrocytoma 14 1.7 0.27 13 1.2 0.23 27 1.4 0.25

Unique astrocytoma variantsa 4 0.5 0.08 2 0.2 0.04 6 0.3 0.06

Oligodendroglioma 8 0.9 0.15 6 0.6 0.11 14 0.7 0.13

Anaplastic oligodendroglioma 2 0.2 0.04 7 0.7 0.12 9 0.5 0.08

Ependymoma/anaplastic ependymoma 18 2.1 0.35 13 1.2 0.23 31 1.6 0.29

Ependymoma variants (myxopapillary ependymoma) 6 0.7 0.12 2 0.2 0.04 8 0.4 0.07

Mixed gliomab 33 3.9 0.64 20 1.9 0.35 53 2.8 0.49

Astrocytoma, NOS 8 0.9 0.15 4 0.4 0.07 12 0.6 0.11

Glioma malignant, NOS 18 2.1 0.35 8 0.8 0.14 26 1.4 0.24

Choroid plexus 2 0.2 0.04 2 0.2 0.04 4 0.2 0.04

Neuroepithelial 3 0.4 0.06 2 0.2 0.04 5 0.3 0.05

Benign and malignant neuronal/glial, neuronal and mixed 14 1.7 0.27 16 1.5 0.28 30 1.6 0.28

Pineal parenchymal 1 0.1 0.02 0 0.0 0.00 1 0.1 0.01

Embryonal/primitive/medulloblastoma 18 2.1 0.35 6 0.6 0.11 24 1.3 0.22

Tumors of cranial and spinal nerves 122 14.4 2.35 112 10.6 1.98 234 12.3 2.16

Meningeal Tumors

Meningioma 146 17.3 2.81 464 43.7 8.22 610 32.0 5.63

Other mesenchymal, benign and malignant 6 0.7 0.12 9 0.8 0.16 15 0.14 0.8

Hemangioblastoma 17 2.0 0.33 10 0.9 0.18 27 1.4 0.25

Lymphomas 29 3.4 0.56 34 3.2 0.60 63 3.3 0.58

Germ cell tumors and cystsc 6 0.7 0.12 4 0.4 0.07 10 0.5 0.09

Tumors of the sellar region (craniopharyngiomas) 10 1.2 0.19 12 1.1 0.21 22 1.2 0.20

Chordoma/chondrosarcoma 2 0.2 0.04 3 0.3 0.05 5 0.3 0.05

Unclassified tumors 24 2.8 0.46 37 3.5 0.66 61 3.2 0.56

Total 846 100.0 16.31 1061 100.0 18.79 1907 100.0 17.60

Abbreviations: IR, incidence rate; NOS, not otherwise specified.
aUnique astrocytoma variants correspond to subependymoma (n ¼ 3) and subependymal giant cell astrocytoma (n ¼ 3).
bMixed gliomas correspond to anaplastic oligoastrocytoma (n ¼ 23) and oligoastrocytoma (n ¼ 30).
cGerm cell tumors and cysts correspond to germinoma (n ¼ 4), mature teratoma (n ¼ 1), dermoı̈d cyst (n ¼ 3), and choriocarcinoma (n ¼ 1).
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100 000 after 55, and finally culminated over
40/100 000 after 65. The incidence was higher in men
than in women before 40 years of age, then the opposite
pattern was observed until 80 years. After this age, a
decrease was observed in women, but not in men,
which drove the overall tendency of CNS tumors
downward for subjects over 85.

Histological Types by Age and Sex

The distribution of histological types varied consider-
ably within age groups and between the sexes (Fig. 2).
In children younger than 15 years, more than 80% of
all tumors were neuroepithelial, other types being very

rare (≤2 tumors registered every year). In adolescents
and young adults (15224 y), neuroepithelial tumors
remained predominant (60.6%), with a higher fre-
quency in men than in women (64.9% vs 55.2%), but
neurinomas and meningiomas represented 13.6% and
9.1%, respectively, both with higher frequency in
women than in men. In this age group, cranopharyngio-
mas (in men and women) and germ cell tumors (in men)
also exceeded 5% of the tumors. In adults between 25
and 64, the proportion of neuroepithelial tumors was
40.8% (53.1% in men, 30.5% in women), and the pro-
portion of meningiomas was 36.6% (20.3% in men,
50.5% in women). In men the proportion of neurinomas
(20.9%) was very similar to that of meningiomas,
whereas it was only 13.8% in women. All other types

Fig. 2. Distribution of main histological types by sex and age, Gironde CNS Tumor Registry, 2000–2007. Neuroepithelial tumors,

meningeal tumors, cranial and spinal nerve tumors, lymphomas, others (local extension from regional tumors,

craniopharyngiomas, germ cell tumors and cysts, unclassified tumors.

Fig. 1. Annual incidence of CNS tumor by age and sex, Gironde CNS Tumor Registry, 2000–2007. Men Women Total.
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represented less than 5% of the cases. In elderly persons
65284 years, the distribution was quite similar, but a
lower proportion of neurinomas was observed in
women (7.6%) and in men (7.2%) than in the previous
age group. On the other hand, the proportion of lym-
phoma was higher (5.8% in men, 4.4% in women). In
elderly persons 85 years and older, the proportion of
unclassified tumors reached 10%. In this age group,
meningiomas were the most frequent type (46.7%),
corresponding to 51.7% of the tumors in women and
37.5% in men. Neuroepithelial tumors (34.4%) and
lymphomas (6.7%) were the only other types exceeding
5% of the tumors. Incidence by age, sex, and histological
subtypes are presented in Table 4.

Trends over the 8-year Period

When considering all tumors together, the APC over the
period 2000–2007 was +2.33% and was statistically
significant (P ¼ .04) (Table 5). The increase in the
annual rates standardized on the French population
was lower in men (+0.65%) and was not statistically
significant, while it reached +3.88% in women and
was nearly significant (P ¼ .06). The IRs in the age
groups younger than 65 years were quite stable over
the period (Fig. 3). A nonsignificant increase was
observed in the 65- to 84-year-old group (+3.30%),
while a sharp increase in annual rates was observed in
the group 85 years and older (+24.64%, P ¼ .03). The
joinpoint analysis identified 2 trends for neuroepithelial
tumor IRs: in the early years of the study (2000–2003), a
7.46% annual decrease was found (P ¼ .12), while a
nearly significant increase was observed thereafter
(+7.45% for the period 2003–2007) (P ¼ .05). A
clearer tendency was observed for meningiomas, with
an APC of +5.40% for the whole period, which was

statistically significant (P ¼ .02). This trend included
meningiomas both with (+6.3%) and without
(+3.9%) histological confirmation. There were only
52 asymptomatic patients in the 8-year period, but
these presented a sharper increase (+23.8%) than did
symptomatic patients (+3.6%). No tendency was
observed for cranial and spinal nerve tumors, and
unstable results were obtained for other histological
types owing to the limited numbers over the 8-year
period. The changes in the rates over the period did
not appear to be related to the place of residence at the
time of diagnosis, as the APC was similar in urban
(+2.13%) and rural (+3.07%) settings.

Discussion

The Gironde CNS Tumor Registry provides here the first
data on CNS tumor incidence and trends in France for
all histological types, including benign and malignant
tumors. The overall annual IR was found to be 17.6/
100 000 for the 2000–2007 period (15.9 and 12.1/
100 000 when standardized on the US and the world
population, respectively), which is higher than most pre-
vious published data. Over comparable periods, the
California Cancer Registry found a 14.3/100 000 IR,
standardized on US population,29 and the National
Cancer Registration System in England found a 9.2/
100 000 incidence, standardized on world population.30

When excluding pituitary tumors, which were not con-
sidered here, this incidence was even lower, from 1 to
2/100 000.

The most comparable data are from the Austrian
Brain Tumor Registry, which found an 18.1/100 000
overall IR (standardized on US population), correspond-
ing to a 16.3/100 000 rate when excluding tumors of the
sellar region.31 Concerning histological types, they

Fig. 3. Trends in crude incidence by age group and by sex, Gironde CNS Tumor Registry, 2000–2007. 0–14 y 25–64 y

15–24 65–84 y ≥ 85 y. Women Men.
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found IRs of 7.3/100 000 for neuroepithelial tumors
and of 5.3/100 000 for meningeal tumors, which are
comparable to the rates we found in the Gironde (7.2/
100 000 and 5.4/100 000, respectively).

The global characteristics of CNS tumors included in
the Gironde Tumor Registry were consistent with the
findings of most other studies: overall incidence
increased dramatically with age, and neuroepithelial
tumors in men and meningeal tumors in women were
the predominant histological categories.

There was an overall increase in CNS tumor incidence
from 2000 to 2007, with an APC of +2.33%, which was
explained mainly by an increase in the incidence of
meningiomas over the 8-year period (APC ¼ +5.4%),
and also more recently by an increase in neuroepithelial
tumors (APC ¼ +7.45% from 2003). The overall
increase was more pronounced in women and in
elderly persons, with an APC peaking at +24.65% in
subjects 85 years and older. Even if some authors did
not detect any clear change in any subgroup in the past
decade,1 numerous reports have found an overall
increase in brain tumors with time, with a considerably
greater rise in older age. However, most of those
studies concerned periods when diagnostic tools,
although improved, were not performing as well as
nowadays. Christensen found a 3.9% increase in menin-
gioma from 1943 to 1997 in Denmark.2 Klaeboe also
observed an overall increasing incidence of intracranial
meningioma in Scandinavian countries for the period
1968–1997, which was more pronounced in women.32

In elderly persons, the likelihood of other cancers
(breast, lung) commonly associated with brain metas-
tases is greatest, so misclassification of some secondary
tumors could be suspected, especially in the absence of
histological data. However, the percentage of tumors
without histology was not found increased in this age
group in our registry, so this hypothesis is not likely to
explain the whole increase.

The increase in the IRs we observed may have several
explanations: there may have been not only improve-
ments in registration, diagnosis, and clinical practice,
but also changes in potential risk factors. Interestingly,
our results were obtained during a period when no
major changes in the registration procedure or in
access to imaging technologies occurred. However, we
cannot completely rule out that clinical practice may
have evolved and that physicians increased their willing-
ness to pursue a diagnosis for older patients, although
this is not likely to explain the difference in increase
between histological subtypes and gender. Moreover, a
number of statistical hypotheses have been tested, par-
ticularly with respect to changes in APC, and P-values
have not been adjusted for multiple comparisons. Then
confirmation from other locales would be advisable.

The more pronounced increase in incidence for
women than for men suggests the possible role of
gender-related factors. Increased use of hormones in
women since the 1960s with the introduction of oral
contraception, hormone replacement therapy, and steri-
lity treatment is a potential explanation. Another is that
exposure to electromagnetic fields and to someT
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chemicals has also increased in recent years and constitu-
tes a hypothesis for changes over time, even if not
obviously gender related.

The debate that has lasted for more than 2 decades
about the reasons that CNS tumors increased in most
countries and especially in elderly persons does not
seem completely closed. At the end of the 1990s, data
from the US, the Scandinavian countries, and recently
from England33 tended to show a stabilization or a
slight decrease in rates, which pleads for the hypothesis
of an artifactual increase in the 1980s and 1990s likely
related to progress in imaging and a better specificity
in diagnosis. However, the more recent trends were cal-
culated until 1999 in the Central Brain Tumor Registry
of the United States4 and until 2003 in the
Scandinavian countries and England,1,33 which were
before the increase appeared for gliomas in our study.
Thus there will be interest in coming years to compare
updated trends from other countries, with specific

focus on subjects over 85 and on nonmalignant
tumors, in order to interpret the results we have found
here in France.
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