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Executive Summary

This report builds on previous reports by providing the most up-to-date data on the
survival experience of patients with primary CNS tumours in Canada, with esti-
mates of net survival and median survival among all Canadians (excluding Quebec)
diagnosed from 2010-2017. Additionally, we present the first Canadian-wide esti-
mates of primary CNS tumour prevalence.

Estimated 1- and 5-year net survival was higher for non-malignant CNS tu-
mours (1-year: 90%; 5-year: 84%), relative to those with malignant behaviours
(1-year: 50%; 5-year: 23%). Of classifiable histological subtypes, 8 were associ-
ated with median survival time more than 8 years. The shortest median survival
was among patients with glioblastoma (8 months) or lymphoma (12 months). Sur-
vival estimates presented in this report were consistent with those estimated in
previous reports using a subset of Canadian data, and published estimates from
other jurisdictions.

Males and females had comparable survival time for most histological group-
ings. Females with meningioma had slightly longer survival time relative to males.
Conversely, males with glioblastoma and malignant gliomas not otherwise specified
(NOS) had slightly longer survival time relative to females. Younger age was associ-
ated with longer survival time. However, the AYA age category had the longest sur-
vival time for glioblastoma, anaplastic astrocytoma, malignant ependymoma, and
malignant glioma NOS.

At the index date of January 1, 2018, there were an estimated 37,575 pa-
tients living with a primary CNS tumour in Canada. Of these, 80.4% were non-ma-
lignant, which is consistent with the longer survival time among those diagnosed
with non-malignant tumours. The prevalence of primary CNS tumours was slightly
higher in males than females. These estimates provide a measure of the disease
burden from primary CNS tumours.

While this report contains the most comprehensive and up-to-date data on
the survival experience among Canadians with primary CNS tumours, data from
Quebec continues to be missing. We applied the prevalence proportion estimated in
other provinces/territories to the Quebec population to get the prevalence counts
estimate for Canada. As time passes since the initiation of supplementary case as-
certainment activities for non-malignant CNS tumours, more data will be available,
permitting further refinement of tumour classifications. Additionally, one of the sci-
entific directions of the Brain Tumour Registry of Canada is to identify strategies for
ensuring routine and complete capture of molecular marker data in provincial/terri-
torial cancer registries. We anticipate including these tumour characteristics in our
classification schema in future reports.
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INTRODUCTION

The objective of this report is to pre-
sent estimates of survival and preva-
lence among Canadians diagnosed
with primary central nervous system
(CNS) tumours from 2010 to 2017.
Estimates are presented by various
tumour- and person-based character-
istics, and by province. At the time of
analysis, Quebec data on tumour diag-
noses were not available beyond
2010, so all estimates exclude Que-
bec. This report builds off previous re-
ports released by the Brain Tumour
Registry of Canada (BTRC), to provide
the most up-to-date and comprehen-
sive surveillance data for CNS tumours
in Canada.

BACKGROUND

The BTRC is a surveillance research
collaborative established in 2016, with
the aim of enhancing surveillance of
CNS tumours diagnosed in Canada.
Ongoing efforts have involved working
to improve the quality of CNS tumour
data available in Canadian cancer reg-
istries, as well as provide routine re-
porting of the incidence and survival
experience by histology and behav-
iour.

Data quality improvements
have focused on increasing the cap-
ture of non-malignant CNS tumours by
Canadian cancer registries. This effort
is in response to the private members’
motion passed in 2007, which man-
dated the collection of these tumours
(Private Members’ Bill MB235, 2007).
This work began with a collaboration
across four provinces: British Colum-
bia, Alberta, Manitoba and Ontario.
These provinces participated in addi-
tional case-ascertainment activities,

meetings and workshops to identify
strategies for improving the routine
capture of non-malignant CNS tu-
mours in cancer registries. These four
provinces contributed data on all pri-
mary CNS tumour diagnoses from
2010-2015, compiled in two reports
released by the BTRC (Smith et. al.,
2019; Smith et. al., 2019). Since
these reports, we obtained data from
the Canadian Cancer Registry (CCR),
to provide current estimates for more
regions of Canada. The first report us-
ing pan-Canadian data summarized in-
cidence and mortality rates by tumour
and demographic characteristics
(Walker et. al., 2021). The focus of
the second and current pan-Canadian
report is to provide complimentary
survival and prevalence estimates.
Data used in these two reports can be
obtained by the research community
through Statistics Canada, or through
each individual cancer registry.

Brain cancers have the worst
overall net survival of all cancer types
diagnosed among Canadians (Ellison,
2018). However, these estimates are
based on all CNS tumours combined.
Primary CNS tumours are heterogene-
ous, with a high degree of variation in
diagnosis, treatment and prognosis
depending on the type of tumour. To
be more informative to the clinical and
research communities, estimates
should be provided for histology sub-
groups. Clinical studies characterize
prognosis in relatively controlled envi-
ronments providing evidence of pa-
tient outcomes in the context of opti-
mal care. Population surveillance stud-
ies, such as this one, describe patient
outcomes in a real-world setting and
are complementary to clinical data. To
reflect the ongoing transition in cancer
registries from capturing data on ma-



lignant CNS tumours to data on all pri-
mary CNS tumours, whether malig-
nant or non-malignant, we also pro-
vide information by behaviour code.

METHODOLOGICAL NOTES

Data Sources

The CCR is a population-based data-
base comprised of tumours diagnosed
and corresponding deaths among Ca-
nadian residents since 1992 (Statistics
Canada, 2021). The CCR is a dynamic
database, meaning information is up-
dated as it becomes available. The
CCR data file used for this analysis,
which included death information
linked from the Canadian Vital Statis-
tics Death database (CVSD) and T1
Personal Master Files (T1PMF), was
accessed in collaboration with the Re-
search Data Center at U of A and un-
der the approval of Statistics Canada
(Statistics Canada, 2021). This file
contains information on all primary tu-
mour diagnoses among Canadian resi-
dents and their vital status between
January 1, 1992 and December 31,
2017. Data are collected by each pro-
vincial/territorial cancer registry, who
are mandated by their respective
health legislations to collect infor-
mation on all primary tumour diagno-
ses among residents of their jurisdic-
tions. Statistics Canada compiles the
submission of cancer diagnosis data
from each province/territory into the
CCR (Statistics Canada, 2021). Itis a
passive surveillance system that relies
on healthcare providers and laborato-
ries to report new cases to provin-
cial/territorial health agencies for in-
clusion in disease registries. The can-
cer diagnosis data in CCR is then
linked to the CVSD and additional
death information comes through the

T1PMF with a cut-off date of Decem-
ber 31, 2017 (Statistics Canada,
2021). The CCR death-linked file was
compiled using National Cancer Insti-
tute Surveillance, Epidemiology, and
End Results Program rules for 2007
and onward (Statistics Canada, 2021).

Due to delays in reporting, un-
dercounting of cases is most promi-
nent in the last reported diagnosis
year of 2017. The under-reporting is
estimated to be 2% to 3% for all can-
cers combined (Statistics Canada,
2021). Additionally, tumours diag-
nosed and deaths occurring in Quebec
residents are not collected by CCR due
to data sharing agreement issues, es-
timates for Canada are based on all
provinces and territories excluding
Quebec.

Missing Dates. Records of individuals
with completely missing date of birth
and/or death were removed. When the
year is not missing but month and/or
date is missing, the missing data is
imputed with an average of all poten-
tial month and/or date.

Tumour Classification Methods

Tumours can be classified according to
their site (topography), histology, be-
haviour, molecular features, or some
combination of these characteristics.
At present, data on the molecular fea-
tures of these tumours are not rou-
tinely available in the CCR. Therefore,
disease groups presented in this re-
port reflect a combination of topogra-
phy, histology, and behaviour. The
classification system used by cancer
registries in Canada is the Interna-
tional Classification of Diseases for
Oncology, 3rd edition, or ICD-0-3
(Canadian Cancer Statistics Advisory



Committee, 2019). This multiaxial
classification system assigns alphanu-
meric codes for the anatomical site of
the tumour (topography) and numeric
codes for the histology and behaviour.
Primary CNS tumours were defined as
those occurring at the following ICD-
0-3 sites: C70.0-C70.9, C71.0-71.9,
C72.0-C72.9, C75.1-C75.3, and
C30.0 (limited to histology codes
9522-9523). Histology codes were
grouped into categories based on clas-
sifications used by the Central Brain
Tumour Registry of the U.S. (CBTRUS)
(Appendix) (Forjaz et al., 2021). Pri-
mary CNS tumours without sufficient
information on pathology or not classi-
fiable according to the schema devel-
oped by CBTRUS were grouped into a
category called “unclassified tumours”
(Appendix). Primary CNS tumours are
categorized as having one of three be-
haviours: benign, uncertain whether
benign or malignant, or malignant. For
simplicity, we dichotomize tumours as
either non-malignant (including benign
and uncertain) or malignant. It should
be noted that while behaviour codes
are aligned with each histological di-
agnosis according to the World Health
Organization Classification of Tu-
mours, the two categories in this re-
port reflect traditional (malignant) and
current (malignant and non-malig-
nant) criteria used by cancer registries
for case reporting. As such, stratifica-
tion by behaviour demonstrates the
value added and the transition in CNS
tumour reporting taking place to be
consistent with MB235.

Data Analysis

We included CNS tumour diagnoses
from January 1, 2010 or later as reg-
istration and surveillance of non-ma-
lignant tumours significantly improved

from 2010 and onwards. Demographic
variables are sex, age group (catego-
ries include: children 0-14, adoles-
cents and young adults 15-39, adults
40-64, older adults 65+ years old),
and region (“Atlantic Region” consist-
ing of Newfoundland and Labrador,
New Brunswick, Nova Scotia, and
Prince Edward Island; British Colum-
bia; Ontario; “Prairie Region” consist-
ing of Alberta, Saskatchewan, Mani-
toba).

The main measures presented
in this report are net survival and
prevalence. For comparison across re-
gions, age standardized net survival
and prevalence rates are reported
with the 2011 Canadian standard pop-
ulation as the reference population.
The direct method was used for age-
standardization to account for differ-
ences in population age structure,
which allows comparison across differ-
ent geographic regions and over time.

Population estimates for all rate
calculations were obtained from Sta-
tistics Canada (Canadian Cancer Sta-
tistics Advisory Committee, 2019). A
macro program written by Paul Dick-
man (Dickman 2011) and adapted to
calculate Pohar-Perme net survival by
Ron Dewar (Cancer Care Program of
Nova Scotia Health Authority) was
used in SAS (version 9.4). Figures
were generated using R (version
4.1.2) (R Core Team, 2022). Individu-
als may be diagnosed with more than
one primary CNS tumour. That is,
multiple tumours originating in the
brain or another part of the CNS inde-
pendently and not metastasizing from
another tumour. For patients with
multiple CNS tumours, regardless of
whether they are of the same type or
multiple types, only the first brain tu-
mour diagnosis was considered in the



survival analysis and the last brain tu-
mour diagnosis occurrence was con-
sidered in the prevalence estimate.

Prevalence. Prevalence gives a snap-
shot of the number of patients alive
with a certain disease in a population
at a given time, referred to as the in-
dex date (Pearce et. al., 2005). The
prevalence data file was created using
the CCR imputed death file and the in-
dex date was set to Jan 1, 2018. Prev-
alence counts or proportions were es-
timated for the attained age at the in-
dex date.

Person-based prevalence counts
refer to the number of people diag-
nosed with primary CNS tumours be-
tween Jan 1, 2010 and Dec 31, 2017
and still alive as of the index date. To
estimate the number of prevalent
cases, we first divided the number of
cases in the CCR by the Canadian
population (excluding Quebec) at the
index date, to obtain a prevalence
proportion. This proportion was then
multiplied by the Canadian population
(including Quebec) to estimate the
number of prevalent cases at the in-
dex date. The 95% confidence inter-
vals of the prevalence proportions
were estimated based on the Poisson
distribution.

The prevalence calculated in
this report is based on a defined time
period. It differs from point preva-
lence, which includes all cases of can-
cer at a specific point in time. As we
only included diagnosed after Jan 1,
2010, cases diagnosed before the cut-
off date were not included. Thus, we
report the limited duration person-
based prevalence count and preva-
lence proportion.

Net Survival. Net survival is a com-
mon measure of cancer prognosis that
provides an estimate of the probability
of surviving cancer in the absence of
other causes of death (National Can-
cer Institute, 2021). It provides esti-
mates of patient outcomes that take
account for the mortality experience of
the patient population relative to the
general population.

The survival data file was cre-
ated using the CCR imputed death file
and limited to CNS tumours excluding
tumours diagnosed solely through
death certificate or autopsy. For the
remaining patient records, if an indi-
vidual was diagnosed and died on the
same day, the date of diagnosis was
changed to be 1 day prior to the date
of death to prevent the record from
being excluded from the survival anal-
ysis. Lastly, all tumours diagnosed in
patients whose age was greater than
99 years old were excluded as the net
survival approach excludes this age
group.

For net survival, we used the
Pohar-Perme method of estimation
through the period approach using
three years combined method to esti-
mate the 1-, 2- and 5- years net sur-
vival rates (Seppa et al., 2015; Covi-
ello et al., 2015). Net survival is esti-
mated quarterly over the first two
years and biannually thereafter to 5
years. The Kaplan-Meier method was
used to estimate the median survival
time.

Estimated net survival rate
greater than 1.0 were replaced by 1.0,
indicating no survival disadvantage
associated with the corresponding
CNS tumour diagnosis.
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Median Survival. The median sur-
vival time uses the cancer patient file
generated during survival analysis.
The data was extracted from the CCR
with cases limited according to rules
described above. Survival was calcu-
lated using the Kaplan-Meier method
and the time at which 50% of patients
died was deemed as the median sur-
vival duration (Dudley, et al., 2016).
Median survival is estimated for
groups with at least 16 diagnoses to
ensure an accurate estimation of me-
dian survival time without large varia-
tions due to sparse data.

Disclosure Rules and Rounding.
Several measures were taken to pro-
tect the confidentiality of individuals
underlying the data. All counts re-
ported are randomly rounded using an
unbiased random rounding scheme
with a base of five. Estimates of prev-
alence case counts based on fewer
than five but greater than zero ob-
served cases or could disclose which
category have fewer than five ob-
served cases are suppressed. If the
standard error of the net survival esti-
mate was =>0.10, or less than 10 pa-
tients contributed to the net survival
estimate, then the estimate was sup-
pressed. Age-standardized net sur-
vival estimates were suppressed if any
of the contributing age-groups had a
follow-up interval with no person at
risk or no deaths occurring among
<10 people. If the net survival esti-
mates had a standard error >0.05 but
< 0.10, they are italicized to highlight
uncertainty around the estimate and
the need for cautious interpretation.

RESULTS

Survival

A total of 40,235 patients diagnosed
between 2010 and 2017 in Canada
(excluding Quebec) contributed to the
primary CNS tumour net survival esti-
mates in this report. Of these, 38,510
were aged 15-99 and 1,725 were chil-
dren (age 0-14). Survival estimates
are presented in Tables 1-7.

The overall 1-, 2- and 5-year
net survival rates for all primary CNS
tumours diagnosed in patients aged
15-99 years were 75.6%, 68.6% and
61.9%, respectively (Table 1). Sur-
vival varied greatly by histology group
and behaviour. For malignant primary
CNS tumours, the 1- and 5-year net
survival rates were 49.7% and 23.0%.
The median survival length ranged
from 8 months for glioblastoma, 12
months for lymphoma, 13 months for
malignant glioma not otherwise speci-
fied (NOS), 23 months for anaplastic
astrocytoma, to more than 8 years for
eight other histology groups (Table 2,
Figure 1).

For non-malignant primary CNS
tumours, these rates were: 1-year:
90.3%; and 5-year: 83.7% (Table 2).
The median survival time for non-ma-
lignant primary CNS tumour was over
8 years for all except the unclassified
tumours histology group, which was at
7 years and 4 months, the 5-year net
survival rates ranged from 62.9%
(95%CI 60.9-64.9%) for the unclassi-
fied tumours to 100.0% for unique as-
trocytoma variants and germ cell tu-
mours, cysts and heterotopias, while
they ranged from 85.4% to 98.4% for
other histology types.

11



Figure 1: Median survival time (in months) for selected malignant primary CNS tu-

mours diagnosed in patients 15-99 years of age from 2010-2017.
A)

Glioblastoma

Glioma malignant, NOS
Anaplastic astrocytoma|
Diffuse astrocytoma

Anaplastic oligodendroglioma

Oligoastrocytic tumours

20 40 60
Median Survival Time (month)

o4

B)

Lymphoma

Other hematopoietic neoplasms
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Notes: The Median survival time was greater than 8 years (96 months) for the other histol-
ogy types, i.e. pilocytic astrocytoma, unique astrocytoma variants, oligodendroglioma, ep-
endymal tumours, choroid plexus tumours, neuronal and mixed neuronal-glial tumours, tu-
mours of the pineal region, tumours of cranial and spinal nerves, meningioma, mesenchy-
mal tumours, other neoplasms related to the meninges, germ cell tumours, cysts and heter-
otopias and tumours of sellar region.
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Sex. Survival of primary CNS tumours
diagnosed in patients aged 15-99
years stratified by sex were shown in
Tables 3 and 4 (stratified further by
tumour behaviour). For most histology
types, males and females had compa-
rable survival (Table 3). Females had
better net survival rates for meningi-
oma (e.g. 87.2%, 95%CI 85.7-88.5%
vs. 81.0%, 95%CI 78.3-83.4% at 5-
years) and unclassified tumours (e.g.
61.2%, 95%CI 58.6-63.6% vs.
54.1%, 95%CI 51.1-57.9% at 5-year)
(Table 3). When further stratified by
tumour behaviour (Table 4), the re-
spective median survival for males
and females were 8.3 and 7.8 months
for glioblastoma, 14.2 and 11.4
months for malignant glioma NOS,
and more than 8 years for all but one
non-malignant histology groups (Table
4). Females had better net survival
rates than males at 1-year post-dia-
gnosis in diffuse astrocytoma (74.4%,
95%CI 67.3%-80.2% vs. 67.2%,
959%CI 60.8%-72.7%), and at 5-year
post-diagnosis in malignant menin-
gioma (60.1%, 95%CI 49.3%-69.2%
vS. 47.4%, 95%CI 32.5-54.8%), non-
malignant meningioma (87.1%,
95%CI 85.6-88.5% vs. 81.3%, 95%CI
78.6-83.7%), non-malignant ependy-
mal tumours (96.5%, 95%CI 85.0-
99.2% vs. 89.8%, 95%CI 79.3-
95.2%), and non-malignant unclassi-
fied tumours (66.1%, 95%CI 63.4-
68.6% vs. 58.5%, 95%CI 55.4-
61.5%). Comparing to females, males
had better 5-year net survival rates in
pilocytic astrocytoma (91.7%, 95%CI
82.6-96.1% vs. 84.8%, 95%CI 72.1-
92.0%) and in non-malignant neu-
ronal and mixed neuronal-glial tu-
mours (92.2%, 95%CI 85.1-96.0%
vs. 85.3%, 95%CI 76.0-91.2%).

Age. Table 5 showed the survival of
primary CNS tumours stratified by age

group. The 1-, 2- and 5-year net sur-
vival rates were 88.7% (95%CI 86.6-
90.4%), 83.8% (95%CI 81.4-85.8%)
and 80.2% (95%CI 77.7-82.4%) re-
spectively in children, 95.9% (95%CI
95.2-96.5%), 93.5% (95%CI 92.7-
94.3%) and 88.0% (95%CI 86.9-
89.0%) in adolescents and young
adults (AYA), 84.0% (95%CI 83.3-
84.7%), 74.8% (95%CI 74.0-75.6%),
and 68.0% (95%CI 67.1-68.9%) in
adults, and 60.5% (95%CI 59.5-
61.4%), 54.0% (95%CI 53.0-55.0%)
and 46.8% (95%CI 45.6-48.1%) in
older adults (65-99 years of age) (Fig-
ure 2).

Tables 6 and 7 showed that
younger age was associated with bet-
ter survival for patients with the same
tumour type and behaviour, with
some exceptions stated below. The 5-
year net survival rate of glioblastoma
were: children 10.3% (95%CI 2.9-
23.3%); AYA 28.0% (95% CI 21.9-
34.5%); adults 6.1% (95%CI 5.1-
7.2%); and older adults 1.7% (95%CI
1.2-2.4%). Similarly, AYA had the
best 5-year net survival rate for ana-
plastic astrocytoma, malignant epen-
dymal tumours and malignant glioma
NOS. In addition, the 5-year net sur-
vival rate were similar between adults
and older adults for malignant menin-
gioma (55.0%, 95%CI 41.2-66.9%
vs. 49.2%, 95%CI 33.9-62.8%) and
non-malignant other neoplasms re-
lated to the meninges (91.5%, 95CI
83.9-95.6% vs. 94.6%, 95%CI 61.3-
99.4%).

All children and AYA CNS tu-
mours had a median survival time ex-
ceeding 8 years except for glioblas-
toma (11 months in children and 26
months in AYA), anaplastic astrocy-
toma (11 months in children and 82
months in AYA), tumours of the

13



Figure 2: 1-, 2- and 5-year net survival rates (and 95%(CIs) for primary CNS tu-

mours, by age group (2010-2017)
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pineal region and tumours of menin-
ges in children (44 months for both
histology).

For malignant CNS tumours
(Table 6), 5-year net survival rates of
children, from lowest to highest, were
glioblastoma (10.3%, 95%CI 2.9-
23.3%), anaplastic astrocytoma
(19.2%, 95%CI 5.0-40.3%), glioma
not otherwise specified (54.3%,
95%CI 45.6-62.2%), embryonal tu-
mours (72.7%, 95%CI 65.35-78.8%),
diffuse astrocytoma (74.4%, 95%CI
58.6-85.0%), ependymal tumours
(78.7%, 95%CI 67.0-86.6%), germ
cell tumours, cysts and heterotopias
(85.2%, 95%CI 69.8-93.1%) and
pilocytic astrocytoma (100.0%).For
non-malignant CNS tumours (Table
7), the 5-year net survival rates of
children ranged from 90.0% (95%CI
47.3-98.5%) for unique astrocytoma
variants, 94.7% for germ cell tu-
mours, cysts and heterotopias (95%CI
67.0-99.2%), to 1.0 for choroid plexus

tumours, tumours of cranial and spinal
nerves, and meningioma.

Region. The age-standardized 5-year
net survival rates across regions were
shown in Figure 3. Ontario had the
highest overall 5-year net survival for
malignant brain tumours in patients
aged 15-99 years while British Colum-
bia had the highest overall 5-year net
survival for non-malignant brain tu-
mours in both children and non-chil-
dren, however, sample size was small
for pediatric CNS tumours resulting in
wide confidence intervals.

Prevalence

On the index date of January 1, 2018,
an estimated 37,575 Canadians who
were diagnosed since 2010 were living
with primary CNS tumours. Of these,
7,360 had malignant tumours and
30,215 had non-malignant tumours
(Table 8). The top three most preva-
lent malighant histology groups were
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Figure 3: Age standardized 5-year net survival rates (and 95%CIs) for malignant
and non-malignant primary CNS tumours diagnosed in patients 15-99 years and O-

14 years, by region (2010-2017)
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Notes: AThe net survival for non-malignant pediatric tumours in BC is 100%, thus there is
no 95%CI associated with it. *Survival rates for the Atlantic Region were suppressed for
malignant tumours in patients diagnosed between 15-99 years of age and non-malignant
tumours in patients diagnosed between 0-14 years of age.

glioblastoma, pilocytic astrocytoma
and oligodendroglioma. The top three
most prevalent non-malignant histol-
ogy groups were meningioma, tu-
mour of sellar region and unclassified
tumours.

Sex. Table 9 showed prevalence esti-
mates stratified by sex, histology
group and tumour behaviour. Overall,
compared to females, the prevalence
was higher in males for malignant
CNS tumours and lower for non-ma-
lignant CNS tumour (Figure 4). For
the majority of the tumour groups,
there were more male patients living
with the disease at the index date

than female patients. Females out-
numbered males in malignant menin-
gioma and four non-malignant histol-
ogy types: tumours of cranial and
spinal nerves, meningioma, mesen-
chymal tumours and unclassified tu-
mours. Due to the random rounding
rule, any differences within £ 5
counts are deemed equivalent. There
was no difference across sexes for
the majority of rare histology types
(n<55). These included the following
malignant tumours: choroid plexus,
pineal region, other neuroepithelial,
cranial and spinal nerves, mesenchy-
mal tumours, other neoplasms re-
lated to the meninges, and sellar
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Figure 4: Top three prevalent tumours in females and males on Jan 1, 2018, strati-

fied by tumour behaviour.
A) Malignant CNS tumours
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Notes: Four tumour types are displayed in A) because the third most prevalent tumours are
of different histology types between males and females.

region; non-malignant tumours:
germ cell, cysts and heterotopias;
and both malignant and non-malig-
nant primary melanocytic lesions.

Age. Patients with attained age 40-
64 outnumbered other age groups in
a majority of histology groups, fol-
lowed by AYA patients with attained
age 15-39. Pediatric patients (age 0-
14) had the most cases in embryonal

tumours and choroid plexus tumours.

Older adults (age 65 and over) had
the most cases in meningioma, lym-
phoma and the unclassified tumours
(Table 10). The top three most prev-
alent malignant histology groups in
the four age groups were (Figure
5A): pilocytic astrocytoma, embryo-
nal tumours and glioma malignant

(NQOS) for children; pilocytic astrocy-
toma, diffuse astrocytoma and oli-
godendroglioma in AYA; glioblastoma,
oligodendroglioma, anaplastic oli-
godendroglioma and diffuse astrocy-
toma (tied for third most cases) in
adults between 40-64, and glioblas-
toma, lymphoma, ependymal tu-
mours and unclassified tumours (tied
for third most cases) in older adults
(Table 10).

For non-malignant histology
groups, unclassified tumours and tu-
mours of sellar region were among
the top three most prevalent types in
all four age groups (Figure 5B). The
other top category was neuronal and
mixed neuronal-glial tumours in chil-
dren, and meningioma in AYA, adults
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aged 40-64 years and older adults
(Table 10).

Figure 5: Top three prevalent tumours across age-groups on Jan 1, 2018, stratified
by behaviour
A) Malignant CNS tumours
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64 groups in A), due to histology groups with tied prevalence counts.
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Region. Table 11 displayed the age-
standardized prevalence proportion in
four regions of Canada, British Co-
lumbia, Prairie region, Ontario and
Atlantic region. British Columbia had
the highest prevalence proportion in
glioblastoma and oligodendroglioma,
and Ontario had the highest overall
prevalence proportion as well as in
unclassified tumours, tumour of cra-
nial and spinal nerves, glioma malig-

nant (NOS) (Figure 6). The prairie re-
gion had the highest prevalence pro-
portion in anaplastic astrocytoma.
British Columbia had the lowest prev-
alence proportion in pilocytic astrocy-
toma, diffuse astrocytoma, anaplastic
astrocytoma. The Atlantic region had
the lowest overall prevalence propor-
tion as well as in tumours of cranial
and spinal nerves, meningioma, tu-
mours of sellar region and unclassi-
fied tumours.

Figure 6: Age-standardized prevalence proportion on Jan 1, 2018 for selected his-

tology types, stratified by region.
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Notes: *The Prevalence Proportion of unclassified tumours in Ontario is truncated. It ex-

ceeds 30 per 100,000.

DISCUSSION

Summary. This report includes pop-
ulation-based estimates of net sur-
vival, median survival and prevalence
for all primary CNS tumours in Can-
ada diagnosed in 2010-2017 (exclude

Quebec). Estimated 1- and 5-year net

survival was higher for non-malignant

CNS tumours (1-year: 0.9; 5-year:
0.84), relative to those with malig-
nant behaviours (1-year: 0.5; 5-
year: 0.23). Of classifiable histologi-
cal subtypes, 8 were associated with
median survival time >8 years. The
shortest median survival was among
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patients with glioblastoma (8
months) or lymphoma (12 months).
Males and females had comparable
survival time for most histological
groupings. Females with meningioma
had slightly longer survival time rela-
tive to males. Conversely, males with
glioblastoma and malignant gliomas
NOS had slightly longer survival time
relative to females. Younger age was
associated with longer survival time.
However, the AYA age category had
the longest survival time for glioblas-
toma, anaplastic astrocytoma, malig-
nant ependymoma, and malignant
glioma NOS.

This report builds on previous
pan-Canadian CNS tumour surveil-
lance reports with the addition of
prevalence estimates. Prevalence is a
valuable measure providing an indi-
cation of the total burden of disease
from primary CNS tumours at a given
time or period of time. It reflects both
incidence and survival. For example,
glioblastoma is the most prevalent
CNS tumours due to their high inci-
dence (account for ~50% of all ma-
lignant CNS tumours diagnosed) irre-
spective of their poor survival. Oli-
godendroglioma is in the top three
prevalent malignant CNS tumours in
spite of being a fairly low incident tu-
mour as they have a long survival.

At the index date of January 1, 2018,
there were an estimated 37,575 Ca-
nadians living with a primary CNS tu-
mour. Of these, 80.4% were non-ma-
lignant, which is consistent with the
longer survival time for those diag-
nosed with non-malignant tumours.
The prevalence of primary CNS tu-
mours was slightly higher in males
than females. The low prevalence
proportion reported in the Atlantic re-
gion may reflect the disproportionate

underreporting of the non-malignant
tumour diagnoses.

Comparison with Previous BTRC
Report. The previous BTRC report on
primary CNS survival in Canada in-
cluded estimated net survival from
2010-2015 among those diagnosed in
British Columbia, Alberta, Manitoba
and Ontario, representing approxi-
mately 67% of the Canadian popula-
tion. The overall 1- and 5-year net
survival estimates were approxi-
mately the same as those presented
in this report. For malignant tumours,
both 1- and 5-year net survival esti-
mates were 0.02 above those in the
current report (0.52 and 0.25, re-
spectively). For non-malignant tu-
mours, 1- and 5-year net survival
was 0.01 higher in the previous re-
port (0.91 and 0.95, respectively).
This comparison indicates that the
previous report accurately reflected
the survival experience among Cana-
dians with primary CNS tumours.

Estimates generated for the
previous report did not yield evidence
of variation in survival time by sex.
Conversely, the present analysis
shows slight variation in median sur-
vival time for certain histological sub-
types. In both reports, younger age
was associated with longer survival.
However, the age categories used in
the two reports are slightly different,
which limits the ability to compare
them. Specifically, the use of the AYA
group in this report, rather than
grouping adolescents with children
and young adults with older adults in
the previous report. The groupings
used in the previous report masked
some effects identified through the
more recent analysis, including that
the AYA group had the longest sur-
vival time of all age groups for four
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histological categories (glioblastoma,
anaplastic astrocytoma, malignant
ependymoma, and malignant glioma
NOS), relative to both children and
adults =240 years of age.

Comparison with Other Regions.
Net survival was selected for this re-
port, as it provides an estimate of
survival time for primary CNS tu-
mours, relative to the expected sur-
vival experience of the underlying
population. Therefore, these esti-
mates cannot be directly compared to
those from other jurisdictions, given
that the overall survival experience of
those underlying populations may be
different from among Canadians.
However, a descriptive comparison of
general patterns in survival indicates
that these estimates are very similar
to those generated in the United
States (Ostrom et al., 2020), which
presented 5-year relative survival es-
timates from 2013-2017 of 82.4% for
non-malignant CNS tumours and
23.5% for malignant behaviours.
These estimates are approximately
the same as those presented in this
report, with slight variations that are
likely due to differences in estimation
methods.

The Canadian 5-year net-sur-
vival for primary malignant neuro-ep-
ithelial tumours (21.7%) is also com-
parable to Western European coun-
tries. European 5-year relative sur-
vival estimates for primary malignant
neuroepithelial tumours from the EU-
ROCARE-5 study show survival esti-
mates of 24.6% for Norway, 17.9%
for Ireland and UK, 25.1% for Ger-
many, 18.5% for France, and 20.3%
for Europe as a whole (Visser et. al.,
2015). Glioblastoma 5-year relative
survival was reported to be 3.4% in
the UK (Brodbelt et. al. 2015), 6.3%

overall in Europe (Visser et. al.,
2015), and was estimated to be 4.9%
in the present report. However, these
comparisons must be interpreted with
caution because of differences in
methods of: data capture, calculating
survival, and for grouping CNS tu-
mours into histological categories.

Median survival time can be di-
rectly compared across jurisdictions
without the same inferential limita-
tions. Estimated median survival in
this report was lowest for those with
glioblastoma (8 months). Ostrom et
al. (2020) estimated the same me-
dian survival time for glioblastoma
patients in the United States. Popula-
tion based studies in England from
2007-2011 reported a median sur-
vival length of 6.1 months for glio-
blastoma patients. Differences in esti-
mates across regions may reflect the
time periods of the analysis, with im-
provements in cancer care over time
improving median survival time in pa-
tients diagnosed in later time periods.

Limitations. The estimates pre-
sented in this report represent
broader categories of histological
subtypes than may be relevant clini-
cally. This is because primary CNS tu-
mours are rare, and therefore the
number of diagnoses is often too low
to permit reporting on smaller cate-
gories of tumours while adhering to
reporting guidelines set by Statistics
Canada to ensure the privacy of
those represented by these numbers.

While some unclassified tu-
mours are normal, the large propor-
tion shown in this report may par-
tially reflect the recent efforts in cap-
turing complete non-malignant CNS
tumours in cancer registries com-
bined with logistics of implementing
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of newer CNS tumour classifications.
The large proportion of unclassified
tumours may limit some histologic
specific estimates. We know that the
large proportion of unclassified in On-
tario data reflect their approach to
tumour identification.

Additionally, data on molecular
markers are not available through the
Canadian Cancer Registry at this
time. Therefore, tumour classifica-
tions do not include molecular sub-
types, although this information may
have been included in the initial diag-
nostic decisions.

While this report contains the
most complete Canadian data on pri-
mary CNS tumours to date, it re-
mains incomplete - because Quebec
has not submitted data to the CCR
since 2010. Some data on CNS tu-
mours diagnosed among residents of
Quebec is available through other
sources, including through Cancer in
Young People in Canada (CYP-C).
However, these data only include
those aged 15 years or younger and
are collected through pediatric oncol-
ogy centers. Conversely, data from
the CCR are population-based. Differ-
ences in age and population coverage
preclude incorporating those data in
the present report.

CONCLUSION

The present report includes the most
recent data on survival among pri-
mary CNS tumour patients in Canada.
Additionally, this report contains esti-
mates of the prevalence of these tu-
mours in Canada, providing an indi-
cation of the number of Canadian pa-
tients living with a CNS tumour diag-
nosis. Findings were consistent with

previous reports and with those re-
ported from other jurisdictions.

Continued reporting will permit
ongoing assessment of trends in di-
agnoses, survival, and prevalence
over time. As more time passes since
the initiation of supplementary case
ascertainment for non-malignant CNS
tumours in Canadian registries, case
numbers will be sufficient to permit
further refinement of categories, in-
cluding tumours with mixed behav-
iour codes, to better align with clini-
cally meaningful classifications. Sci-
entific direction for the BTRC includes
identifying strategies for ensuring
routine and complete capture of mo-
lecular marker data in Canadian can-
cer registries. We anticipate being
able to incorporate these data in tu-
mour classifications in the future.
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TABLES

Table 1: 1-, 2- and 5-year net survival by histology group for people with primary central nervous system tumours, ages 15-99,
Canada (excluding Quebec), 2010-2017

1-year 2-year 5-year
Median Net Net Net
survival | survival survival survival
Histology group length rate rate rate
(major/specific) (month) (%) 95% Cl (%) 95% CI (%) 95% Cl1
Tumours of neuroepithelial tissue 133 534 523-544 365 355-375 257 24 8-26.7
Pilocytic astrocytoma >96 955 904-980 944 88.8-97.2 89.0 822-933
Diffuse astrocytoma 382 702 656-744 60.7 558-652 44.7 397495
Anaplastic astrocytoma 23.1 68.1 634-724 54.6 495-594 370 31.8-42.1
Unique astrocytoma variants >96 717 602-804 640 522-73.7 569 44 2-67 8
Glioblastoma 8.1 389  376-402 16.1 15.1-17.1 49 43-55
Oligodendroglioma >96 942 91.1-963 910 87.3-93.7 864 815-900
Anaplastic oligodendroglioma 635 80.1 752-842 695 639-74.4 552 489-610
Oligoastrocytic tumours 710 824 768-8638 702 642-754 52.8 470-58 4
Ependymal tumours >96 940 910-960 913 87.8-93.8 87.1 82.7-905
Glioma malignant, NOS 13.1 494 448-538 402 358-44.6 300 259-342
Choroid plexus tumours >96 969 76.1-996 972 734-997 933 66.6-988
Neuronal and mixed neuronal-glial tumours >96 940 905963 90.7 86.6-93.6 86.6 815903
Tumours of the pineal region >96 979 785-998 930 76.6-98.0 74.1 52.8-86.9
Embryonal tumours 68.8 795 704-860 684 58.6-76.4 570 46 6-66.1
Other neuroepithelial tumours - - - - - - -
Tumours of cranial and spinal nerves >96 986 97.7-99.1 984 97 4-99.1 98 4 96.6-992
Tumours of meninges >96 929 922936 90.8 900-91.6 855 842-86.6
Meningioma >96 928 92.1-935 907 89.8-91.5 853 840-865
Mesenchymal tumours >96 912 829956 88.1 79.1-93.3 80.8 705-87.7
Primary melanocytic lesions 67 4 - - - - - -
Other neoplasms related to the meninges >96 963 932-980 953 91.7-97 4 90.9 856-943
Lymphomas and hematopoietic neoplasms 123 523 485-560 450 41.1-48.8 338 298-379
Lymphoma 122 521 482-558 44 3 409-48.6 34.1 30.1-382
Other hematopoietic neoplasms 245 - - - - - -
Germ cell tumours, cysts, and heterotopias >96 94 .8 86.3-98.1 936 84.6-97.5 94.1 84.6-97.8
Tumours of sellar region >96 974 96.6-979 96.5 956-97.2 95.1 937-962
Unclassified tumours 619 69.1 676-705 654 63.8-66.9 582 56.2-600

Total >96 756 751-762 68.6 68 .0-69.1 619 612-62.6



Table 2: 1- and 5-year net survival by histology group for people with primary malignant and non-malignant brain and other central
nervous system tumours, ages 15-99, Canada (excluding Quebec), 2010-2017

Histology group
(major/specific)
Tumours of neuroepithelial tissue
Pilocytic astrocytoma
Diffuse astrocytoma
Anaplastic astrocytoma
Unique astrocytoma variants
Glioblastoma
Oligodendroglioma
Anaplastic oligodendroglioma
Oligoastrocytic tumours
Ependymal tumours
Glioma malignant, NOS
Choroid plexus tumours
Neuronal and mixed neuronal-glial tumours
Tumours of the pineal region
Embryonal tumours
Other neuroepithelial tumours
Tumours of cranial and spinal nerves
Tumours of meninges
Meningioma
Mesenchymal tumours
Primary melanocytic lesions
Other neoplasms related to the meninges
Lymphomas and hematopoietic neoplasms
Lymphoma
Other hematopoietic neoplasms
Germ cell tumours, cysts, and heterotopias
Tumours of sellar region
Unclassified tumours
Total

Median
survival
length
(month)

122
>96
382
231
253

8.1
>96
635
710
>96
13.1
79.1
>96
68.6
>96
580
54.1
>96
59.1
123
122
245
>96
>96
23
116

Malignant

1-year

Net
survival

rate

(%)
509
955
702
68.1
62.1
389
942
80.1
824
927
494
816
100 .0*
787

820
836
853

B2
522

920

203
497

95% CI
49.8-520
904-979
65.6-744
634-724
484-73.2
376-402
91.1-963
752-842
76.8-86.8
88.0-95.6
44 8-53.8

69.7-89.2

69 4-85.5

755-87.0
758-89.1
69.3-93.3

48.7-56.2
48.3-559

79.8-96.9

172-235
48.7-50.7

Non-malignant

340301382 —————

5-year 1-year 5-year
Net Median Net Net
survival survival | survival survival
rate length rate rate
(%) 95%CI | (month) (%) 95% CI (%) 95% CI
217 208-22.7 >96 963 94.1-97.7 91.1 87.6-93.6
390 522-03. | I I I N
447 397495 | I N N N
370 315-42.1 | I A M
440 304-56.7 >96 100.0* - 1000*
as6 4355 | I N N N
364 51.5-00. | I I N
552 | 45.9-61.0 | I R N N
525 470-55.4 | I N N N
816 750-86.7 >96 946 90.0-97.1 925 85.7-96.1
500 255-54.2 I W N
- >96 969 76.1-996 98.341.1-1000
597 457-712 >96 972 940-98.7 892 84.0-928
- - >96 94.0 57.8-993 - -
556 45.1-649 - - - - -
- - >96 986 97.7-99.1 984 559-9923
530 45.1-60.2 >96 93.0 923936 858 84.6-870
543 446-63.1 >96 927 920934 854 405-8659
596 429-728 >96 938 84.1-977 892 769-95.1
- - >96 972942987 938 88.7-96.7
339 299-380

902 773959 >96 1000* - 1000* -

- - >96 974 96.7-980 95.1 93.7-962
129 1103-159 884 757 743-77.1 629 609-649
230 22.1-239 >96 90.3 89.8-908 83.7 82.9-845

Notes: 100 0* indicates the estiamted net survival rate is greater than 100%. Tumours defined as malignant are blacked out in the non-maligant section.
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Table 3: 1-, 2- and 5-year net survival by histology group and sex for people with primary central nervous system tumours, ages 15-
99, Canada (excluding Quebec), 2010-2017

Histology group
(major/specific)
Tumours of neuroepithelial tissue
Pilocytic astrocytoma
Diffuse astrocytoma
Anaplastic astrocytoma
Unique astrocytoma variants
Glioblastoma
Oligodendroglioma
Anaplastic oligodendroglioma
Oligoastrocytic tumours
Ependymal tumours
Glioma malignant, NOS
Choroid plexus tumours
Neuronal and mixed neuronal-glial tumours
Tumours of the pineal region
Embryonal tumours
Other neuroepithelial tumours
Tumours of cranial and spinal nerves
Tumours of meninges
Meningioma
Mesenchymal tumours
Primary melanocytic lesions
Other neoplasms related to the meninges
Lymphomas and hematopoietic neoplasms
Lymphoma
Other hematopoietic neoplasms
Germ cell tumours, cysts, and heterotopias
Tumours of sellar region
Unclassified tumours
Total

Notes: 100.0* indicates that the estimated net survival rate is greater than 100%.

Median
survival
length
(month)
12.9
>96
393
189
>06

8.3
>96
63.5
71.0
>96
14.2
>06
>96
>06
63.2

>96
>96
>96
>06
>96
12.0
12.0

>96
>96
47.7
70.6

1-year

Net
survival
rate
(%)
52.6
95.4
67.2
66.5
64.1
38.6
94.1
80.6
80.7
91.9
49.8
92.3
94.5
100.0*
78.3

98.1
90.7
90.3
96.8
95.1
52.8
52.7

94.5
97.4
65.6
71.2

95% CI
51.2-54.0
87.7-98.3
60.8-72.7
60.0-72.2
49.0-75.8
36.9-40.3
89.7-96.7
74.1-85.6
72.5-86.6
87.3-94.9
43.6-55.7
52.6-99.0
89.4-97.2

67.0-86.2

96.7-98.9
89.3-92.0
88.7-91.6
82.3-99.5

90.1-97.6
47.6-57.8
47.4-57.6

83.6-98.2
96.2-98.2
63.3-67.8
70.4-72.0

Males

2-year

Net
survival
rate
(%)
35.6
94.4
59.0
55.3
62.2
154
91.6
69.1
67.5
89.7
41.8
92.8
92.6
96.1
69.2

98.4
87.8
87.2
89.9
94.0
45.5
45.2

94.6
96.5
61.6
62.7

95% CI
34.3-37.0
86.3-97.8
52.5-64.9
48.4-61.7
46.8-74.2
14.2-16.7
86.6-94.7
61.8-75.4
59.1-74.5
84.5-93.2
35.8-47.6
49.9-99.2
87.0-95.8
61.7-99.7
57.3-78.4

96.5-99.2
86.1-89.3
85.4-88.9
76.0-95.9

88.2-97.0
40.3-50.6
40.0-50.4

83.6-98.3
95.0-97.5
59.2-63.9
61.8-63.6

5-year

Net
survival

rate

(%)
25.1
91.7
43.8
34.5
54.4
4.7
86.7
55.1
52.4
85.9
30.6
934
90.9

55.1

98.5
81.6
81.0
81.1

89.7
35.1
34.9

95.0
95.1
54.1
55.6

95% CI
23.9-26.4
82.6-96.1
37.5-49.9
27.2-41.8
37.2-68.7

3955
80.1-91.3
47.0-62.5
44.4-59.8
79.3-90.5
25.2-36.3
45.3-99.4
84.4-94.7

42.2-66.2

94.9-99.6
79.1-83.8
78.3-83.4
64.6-90.4

81.594.4
29.7-40.6
29.5-40.4

83.4-98.6
92.8-96.7
51.1-56.9
54.6-56.6

Median
survival
length

(month)
14.0
>96
343
27.4
78.5

7.8
>96
60.0
71.0
>96
114
>06
>96
>06
>96

>96
>06
>96
>06
>96
13.9
12.7

>96
>96
70.7
>96

1-year
Net
survival

rate

(%) 95% CI
54.5 52.9-56.1
95.5 85.798.7
74.4 67.3-80.2
70.3 63.0-76.4
84.1 64.3-93.4
39.3 37.341.3
94 .4 88.9-97.3
79.5 71.2-85.6
84.5 75.8-90.3
96.9 92.598.7
48.9 41.8-55.5

100.0* -
93.4 87.3-96.7
93.5 58.4-99.2
81.9 63.9-91.5
99.0 97.8-99.6
93.9 93.2-94.7
93.9 93.1-94.6
86.3 72.7-93.5
97.8 92.6-99.3
51.7 45.9-57.2
51.3 45.5-56.9
95.7 68.0-99.5
97.3 96.3-98.1
71.7 69.8-73.5
79.5 78.8-80.1

Females
2-year
Net
survival

rate

(%) 95% CI
37.7 36.1-39.2
94.2 | 83.6-98.1
62.9 55.1-69.6
54.0 | 46.2-61.0
67.8 47.7-81.6
17.1 | 15.6-18.7
90.0 83.3-94.1
70.1 | 61.0-77.5
73.7 64.6-80.8
93.5 88.3-96.4
38.1 31.444.7

100.0* -
88.2 80.9-92.8
88.2  57.1-97.2
66.6 47.6-80.0
98.5 96.9-99.3
92.3 | 91.3-93.1
92.2 91.293.0
86.8  72.9-93.8
96.9 | 91.1-98.9
443  38.5-50.0
442  38.4499
90.9 64.4-97.9
96.5 95.2974
68.2 | 66.1-70.1
73.7  72.9-7144

5-year
Net
survival
rate
(%) 95% CI
26.6 25.1-28.0
84.8 72.1-92.0
45.8 37.6-53.6
39.2 | 31.8-46.4
60.5 39.9-76.0
52 4.2-6.2
85.8 77.8-91.1
55.4  45.3-64.3
534 44.6-614
88.9 82.5-93.0
29.1 23.0354
95.2  51.3-99.6
80.8 72.0-87.1
60.4 41.4-75.0
98.2 95.7-99.3
87.3 85.8-88.6
87.2 85.7-88.5
80.8 66.2-89.6
92.4  84.4-96.4
32.4 26.5-38.4
33.2 | 27.2-39.2
91.7  62.6-98.4
95.2 93.3-96.6
61.2 58.6-63.6
67.4 66.4-68.3
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Table 4: Median Survival Length (MSL), 1- and 5-year net survival rate (NSR) by histology group and sex for people with primary
malignant and non-malignant brain and other central nervous system tumours, ages 15-99, Canada (excluding Quebec), 2010-2017

Malignant Non-malignant
Males Females Males Females
1-year 5-year 1-year 5-year 1-year 5-year 1-year 5-year
Histology group MSL | NSR NSR MSL | NSR NSR NSR NSR NSR NSR
(major/specific) (month) (%) | 95%CI | (%) | 95%CI (month) (%) | 95%Cl | (%) | 95%CL | (%) @ 95%Cl | (%) @ 95%Cl | (%) @ 95%Cl| (%) @ 95%CI
Tumours of neuroepithelial tissue 119 50.1 487-51.5 212 20.1-224 126 52.1 504-537 2245 210-239 964 932-98.1 914 863-947 962 923-98.1 9605 850-94.1
Pilocytic astrocytoma >96 954 87.7-98.3 91.7 82.6-96.1 >96 955 85.7-98.7 848
Diffuse astrocytoma 393 672 608-72.7 438 375499 343 744 673-802 458
Anaplastic astrocytoma 189 665 600-72.2 345 272-418 274 703 630-764 392
Unique astrocytoma variants 253 529 359-673 409 233-577 319 778 529-906 - -100.0* -100.0* - 100.0* -100.0* -
Glioblastoma 83 386 369-403 47| 39-55 78| 393 373413 52
Oligodendroglioma >96 94.1 89.7-96.7 86.7 80.1-913 >96 944 889-973 858
Anaplastic oligodendroglioma 635 806 74.1-85.6 55.1 470-625 600 795 712-856 554
Oligoastrocytic tumours 710 807 725-86.6 524 444-598 710 845 758-903 534
Ependymal tumours >96 900 824-944 822 724-888 >96 955 886-983 80.7 706-87.7| 93.7 87.1-970| 89.8 793-95.1| 962 874-989 965 850-992
Glioma malignant, NOS 142 498 436-55.7 306 252-363 114 489 418-555 29.1 230-354 -_-_-_--
Choroid plexus tumours >96 - - - - - - - - - 923 526-990 934 453-994 1000%* -100.0*
Neuronal and mixed neuronal-glial
tumours >96 799 62.7-89.8 690 49.6-822 391 836 639-93.1 485 285-659 982 935-995 922 85.1-960 957 892-983 853760912
Tumours of the pineal region 49.5 100 0% - - - -100.0%* - - -100.0% - - -
Embryonal tumours 569 77.7 66.1-858 540 41.0-652 >96 809 62.1-910 588 395-738 - - - - - - - -
Other neuroepithelial tumours >96 - - - - - - - - - - - - - - - - -
Tumours of cranial and spinal nerves - - - - - - - - - - 98.1 967-989 983 950-995 990 978-996 984958-994
Tumours of meninges 341 823 72.1-89.1 439 325-548 814 819 726-883 60.1 493-692 907 893-920 825 800-847 940 932-947 873 859-887
Meningioma 341 847 723918 474 325-609 727 829 716-900 592 461-70.1 90.11 885-915 813 786-837 939 930-946 87.1 856-885
Mesenchymal tumours 352 955 616-99.6 - - >96 79.1 563-909 679 447-830 956 779-992 924 68.1-984 919 750-976 B59 675-943
Primary melanocytic lesions - - - - - - - - - - - - - - - - - -
Other neoplasms related to the
meninges - - - - - - - - - -1 96.7 91.8-98.7 938 852-975 978 926-99.3 940 862-975
Lymphomas and hematopoietic
neoplasms 120 528 476-57.8 351 29.7-406 139 521 464-575 326 267-386 -
Lymphoma 120 527 474-57.6 349 295404 127 516 458-57.1 33.1 272-392 -_-_-_-_
Other hematopoietic neoplasms - - - - - - - - -
Germ cell tumours, cysts, and
heterotopias >96 934 80.7-97.9 937 805-98.1 - - - - -100.0* -100.0* - 100.0%* -100.0* -
Tumours of sellar region - - - - - - 9746 963-983 95.1 928-966 974 963-98.1 952 933-966
Unclassified tumours 2.1 207 163-254 142 103-187 24| 199 158-244 118 84-158 726 704-747 585 554-615 780 762-79.7 66.1 634-686
Total 115 494 48.1-50.7 226 215-238 118 502 487-51.7 235 222-248 889 88.1-89.7 82.1 80.8-834 912 906-91.8 848 83.7-857

Notes: 100.0* indicates the estimated net survival rate is greater than 100%.

MSL = median survival length; NSR = net survivial rate. The MSL of non-malignant tumours is not shown in this

table due to the length limitation. Except for the MSL of non-malignant unclassified tumours in males is 74.2 months, other non-malignant tumours in both males and females are greater than 96
months. Tumours defined as malignant are blacked out in the non-maligant section.
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Table 5: 1- and 5-year net survival rate (NSR) by histology and age group for people with primary central nervous system tumours,
Canada (excluding Quebec), 2010-2017

0 to 14 years 15 to 39 years 40 to 64 years 65 to 99 years
1-year 5-year 1-year S-year 1-year S-year 1-year 5-year
Histology group NSR NSR NSR NSR NSR NSR NSR NSR
(major/specific) (%) 95%ClL @ (%) 95%ClL | (%) 95% CI (%) 95%Cl @ (%) 95% Cl (%) 95%ClL (%) 95%Cl | (%) 95%Cl
Tumours of neuroepithelial tissue 870 845-892 763 733-79.1 922 907-935 742 718-765 632 61.7-647 250 236-264 265 250-280 57 49-6.6
Pilocytic astrocytoma 100.0* - 100.0* - 980 919-995 920 843-960 933 796979 898 74.0-962 - - - -
Diffuse astrocytoma 845 687-927 744 586-850 935 882965 776 696-837 716 645-776 387 317-456 280 19.1-375 43 10-117
Anaplastic astrocytoma - - 192 50-403 873 803-919 663 568-741 710 637-772 289 215-366 394 299-487 114 46-216
Unique astrocytoma variants 896 643-973 850 602-949 915 758972 890 727-958 623 412-777 - - - - - -
Glioblastoma 438 285-581 103 | 29-233 789 | 734-834 280 219-345 527 508-547| 6.1 51-72 227  212-243 17 1.2-24
Oligodendroglioma - - - - 994 946-999 931 856-96.7 938 888-966 858 789-905 689 474-831 - -
Anaplastic oligodendroglioma - - - - 945 859979 774 655-857 837 7T75-884 565 482-639 479 337-607 195 8.6-336
Oligoastrocytic tumours - - - - 968 900-990 755 668-822 812 729-872 473 392-550 441 249-617 58 1.1-169
Ependymal tumours 963 | 88.9-988 793 683-868 993 940-999 930 865-965 950 908973 887 827-92.7 837 7T26-906 74.1 583-847
Glioma malignant, NOS 716 63.0-786 543 456-622 872 792-922 693 60.1-769 668 584-739 373 293-452 203 153-259 64 36-104
Choroid plexus tumours 100.0* - 921  716-98.01000% - - - 946  644-993| 957 550-99.7 - - - -
Neuronal and mixed neuronal-
glial 988 91.1-998 988 906-999 983 945-995 952 906976 911 832954 805 700-87.7 819 627-919 - -
Tumours of the pineal region - - - -100.0* -1000%* - 100.0* - - - - - - -
Embryonal tumours 869 809911 727 655-788 906 802957 671 538-773 786 600-892 548 347-71.1 - - - -

Other neuroepithelial tumours - - - - - - - - - - - - - - - -
Tumours of cranial and spinal

nerves 100.0* - 1000%* - 993 976-998 984 960-994 992 983997 986 968-994 965 936-98.1 98.1 835998
Tumours of meninges 869 646-956 727 510-859 983 968-99.1 970 950-982 972 966978 92.1 910-932 874 86.1-88.7 762 73.7-7185
Meningioma 100.0* - 1000%* - 988 97.1-995 981 960-99.1 972 966978 925 914-936 874 860-88.7 759 733-782
Mesenchymal tumours - - - - 874  583-96.7 - - 964 843992 822 68.7-90.3 84.1 629-93.7 813 536-9334

Primary melanocytic lesions - - - - - = = = o - - - - -
Other neoplasms related to the

meninges - - - -100.0* - 980 900-996 973 929-990 877 796-92.7 898  786-953 895 685-968
Lymphomas and hematopoietic
neoplasms - - - - 738 567-850 672 490-802 708 648-759 505 434-572 379 330-428 192 148-241
Lymphoma - - - - 744  565-858 678 490-809 708 648-759 505 433-572 377 328426 198 154-247

Other hematopoietic neoplasms - - - - - - - - o > E = - - -
Germ cell tumours, cysts, and

heterotopias 912 /80.1-963 893 77.6-95.1 947 842-983 931 819975 938 600-992 956 418-99.8 - - - -
Tumours of sellar region 982 87.6-997 949 847-983 997 987-999 989 975-995 983 974988 968 954-978 943 922-958 896 85.1-928
Unclassified tumours 934 |87.6-965 927 86.7-962 968 949-980 945 92.1-962 845 823-865 758 732-782 568 548-587 429 402456
Total 887 866-904 802 777-824 959 952965 880 869-800 840 833847 680 67.1-689 605 595-614 468 456-481

Notes: 100.0* indicates the estimated net survival rate is greater than 100%. NSR = net survivial rate.



Table 6: Median Survival Length (MSL), 1- and 5-year net survival rates (NSR) by histology and age group for people with primary
malignant brain and other central nervous system tumours, Canada (excluding Quebec), 2010-2017

Histology group
(major/specific)
Tumours of neuroepithelial tissue
Pilocytic astrocytoma
Diffuse astrocytoma
Anaplastic astrocytoma
Unique astrocytoma variants
Glioblastoma
Oligodendroglioma
Anaplastic oligodendroglioma
Oligoastrocytic tumours
Ependymal tumours
Glioma malignant, NOS
Choroid plexus tumours
Neuronal and mixed neuronal-glial tumours
Tumours of the pineal region
Embryonal tumours
Other neuroepithelial tumours
Tumours of cranial and spinal nerves
Tumours of meninges
Meningioma
Mesenchymal tumours
Primary melanocytic lesions
Other neoplasms related to the meninges
Lymphomas and hematopoietic neoplasms
Lymphoma
Other hematopoietic neoplasms
Germ cell tumours, cysts, and heterotopias
Tumours of sellar region
Unclassified tumours
Total

1-year

MSL | NSR
(month) | (%)
>96 85.2
>96 100.0*
>96 84.5
11.0 -
11.1

>96
>96

445 -
>96

44.6 -

>96 -
>96

0 to 14 years

NSR
95%CI | (%)
82.3-87.7 72.8

-100.0*
68.7.92.7 744

- 192
28.5-58.1 103

87.6-98.7 78.7
63.0-78.6 54.3

72.7

S-year

MSL

95% CI | (month)

69.3-76.0
58.6-85.0
5.040.3
2.9-23.3

67.0-86.6
45.6-62.2

65.3-78.8

87.7  72.9-94.7 85.2 69.8-93.1

84.5 81.7-86.9 72.8 69.4-75.8

>96
>96
>96
81.6
>96
26.2
>96
>96
>96
>96
>96

>96

>96

>96
>96
>96

>96
>96

>96

>96
>96

15 to 39 years 40 to 64 years 65 to 99 years
1-year S-year 1-year S-year 1-year
NSR NSR MSL | NSR NSR MSL | NSR NSR
(%) | 95%CI (%) | 95%CI |(month) (%) | 95% CI | (%) @ 95% CI (month) (%) @ 95% CI | (%)
91.0 89.2925 69.7 66.9-72.3 15.8 614 598-63.0 21.6 20.2-23.0 49 256 24.1-27.1 4.4
98.0 1 91.9-99.5 92.0 84.3-96.0 >96 93.3 | 79.6-97.9 89.8 74.0-96.2 - - - -
93.5 88.2-96.5 77.6 69.6-83.7 375 716 645-77.6 38.7 31.745.6 45 28.0 19.1-37.5 43
87.3 80.391.9 66.3 56.8-74.1 18.5 710 63.7-77.2 289 21.5-36.6 54 394 29.9-48.7 11.4
84.6 594-94.8 80.7 559924 14.6 - - - - 33 - - -
78.9 73.4-83.4 28.0 21.9-34.5 12.3 527 50.8-547 6.1 5.1-7.2 48  22.7 212243 1.7
99.4 94.6-99.9 93.1 85.6-96.7 >96 93.8 88.8-96.6 85.8 78.9-90.5 17.5 68.9 47.4-83.1 -
94.5 859979 774 655857 64.0/ 83.7 | 77.5-88.4 56.5 48.2-63.9 11.2 | 47.9 33.7-60.7 19.5
96.8 90.0-99.0 755 66.8-82.2 554 812 729-87.2 47.3 39.2-55.0 72 44.1 249617 58
100.0* - 90.1 79.795.3 >96 91.8 84.4-95.8 82.0 72.2-88.6 >96 84.5 69.2-92.6 68.5
87.2 79.2-922 69.3 60.1-76.9 27.1 66.8 584-73.9 37.3 29.345.2 33 203 15.3-259 6.4
- - - - >96 - - - - - - - -
100.0* - 854 51.796.3 >96 784 59.6-89.2 584 39.3-73.4 247 - - -
100.0* -1 100.0* - -1100.0* - - - - - - -
90.4 79.7-95.6 66.6 53.2-77.0 403 771 57.7-88.5 - - - - - -
- - - - - - - - - >96 - - -
72.2 48.3-86.4 68.8 454-83.8 81.4) 85.7 | 76.4-91.5 52.2 41.4-62.0 34.1 | 80.4 68.8-88.1 48.7
- - - - 81.4 850 72.8-92.0 55.0 41.2-66.9 34.1 83.0 70.4-90.5 49.2
- - - - >96 95.8  70.2-99.5 - - >96 - - -
73.8 56.7-85.0 67.2 49.0-80.2 51.5 71.1 652-76.2 50.9 43.8-57.6 5.6 38.0 33.1429 19.1
744 1 56.5-85.8 67.8 49.0-80.9 51.5/ 71.1 | 65.2-76.2 50.9 43.7-57.6 5.6 37.6 327425 19.5
93.6 81.2979 91.7 78.596.9 - - - - - >96 - - -
72.1 53.2-844 624 43.2-76.7 13.7 50.2  40.7-59.0 36.0 27.145.0 1.8 104 | 7.8-134 5.0
89.8 88.091.3 703 67.7-72.7 16.5 623 60.8-63.7 24.4 23.1-25.8 45 259 246272 6.8

Notes: 100.0* indicates the estimated net survival rate is greater than 100%. MSL = median survival length; NSR = net survivial rate.

S-year

95% C1
3.6-5.2
1.0-11.7
4.6-21.6

1.2-2.4

8.6-33.6
1.1-16.9
48.1-82.3
3.6-10.4

35.1-61.0
33.9-62.8

14.7-24.0
15.124.3

3.27.6
6.0-7.7

27



Table 7: 1- and 5-year net survival rates (NSR) by selected histology and age group for people with primary non-malignant brain and

other central nervous system tumours, Canada (excluding Quebec), 2010-2017
0 to 14 years

Histology group NSR
(major/specific) (%)
Tumours of neuroepithelial tissue 983
Unique astrocytoma variants 90.0
Ependymal tumours 1000*
Choroid plexus tumours 100 0%
Neuronal and mixed neuronal-glial tumours 98.8
Tumours of cranial and spinal nerves 100.0*
Tumours of meninges 100 0%
Meningioma 100 .0*
Mesenchymal tumours -
Primary melanocytic lesions -
Other neoplasms related to the meninges -
Germ cell tumours, cysts,and heterotopias = 94.6
Tumours of sellar region 98.2
Unclassified tumours 96.6
Total 97.6

1-year

95% CI
93.1-996
47.3-985

91.0-998

67.0-992
87.6-99.7
91.8-98.6
95.3-988

NSR
(%)
96.8

90.1

5-year

100.0*

97.6

100.0%*
100.0*
100 0*

94.7
94 .8
95.8
96.3

95% CI
914-988
47.1-98 .6

903-99.4

66.7-99.3
845-98.3
90.7-98.2
938-97.8

15 to 39 years

1-year 5-year

NSR NSR
(%) 95% CI (%)
98.1 954-992 947
100 0%* - 100.0*
984 88.2-99.8 96.7
100.0* -100.0*
976 936-99.1 932
998 973-1000 989
994 98.1-99.8 978
992 977-99.7 980
100.0* - 908
100.0* - 980
100.0* -100.0*
99.7 987-999 989
978 96.1-98.7 935
99.0 98.6-994 97.1

Notes: 100.0* indicates the estimated net survival rate is greater than 100%. NSR = net survivial rate.

NSR
95%Cl | (%)
909-970 969
855993 974

- 946
88.0-962 96.1
964997 99.1
959-988 972
958-99.1 97.1
47.6-988 95.1
89.9-996 985

-1000*
97.5-995 983
910-954 853
962-97.7 957

40 to 64 years
1-year 5-year
NSR
95% CI (%) 95%CI

93.1-987 900 84.0-939
908-99.3 947 85.8-98.
644-993 957 55.0-99.7
873-989 834 702911
982-996 987 968-994
965-977 925  914-935
964977 926 914936
799-989 | 89.7 | 73.4-962
940996 915 839956

- 100 .0* -
974-989 968 955-97.8
833-872 739 713-764
952961 912 904919

NSR

(%)
86.5

8038

96.6
963
873
872
889

913
943

655
816

65 to 99 years
5-year
NSR

1-year

95% CI
732-934

61.7-910
316999
934-980
859-886
85.8-88.5
635-970

802-96.3

922959
634-675
80.6-82.6

(%)
788

95% CI
57 .8-90.1

86.3-99.6
739-78.7
73.3-78.3

61.3-994

85.0-92.7
46.5-52.6
69.1-72.4
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Table 8: Person-based eight-year limited-duration prevalent counts and prevalence proportions (PP, per 100,000) for primary central
nervous system tumours by histology group and behaviour, Canada, January 1, 2018

All primary CNS tumors Malignant primary CNS tumors | Non-malignant primary CNS tumors
Histology group Persons PP 95% Cl of PP | Persons PP 95% CI of PP | Persons PP 95% CI of PP
Tumours of neuroepithelial tissue 7495 204 199-208 6265 170 166-175 1230 33 32-35
Pilocytic astrocytoma 655 18 17-19 655 18 1.7-19
Diffuse astrocytoma 525 14 13-16 525 14 1.3-16
Anaplastic astrocytoma 360 10 09-1.1 360 10 09-1.1 --_
Unique astrocytoma variants 135 04 03-04 70 02 02-02 60 0102
Glioblastoma 1850 50 48-53 1850 50 48-53 _-_
Oligodendroglioma 570 16 14-17 570 16 L4-17
Anaplastic oligodendroglioma 345, 09 08-10 345, 09 03-10 [N
Oligoastrocytic tumours 320 09 08-10 320 09 08-10 --_
Ependymal tumours 870 24 22-25 475 13 12-14 390 10-12
Glioma malignant, NOS 550 15 14-16 550 15 14-16 _-_
Choroid plexus tumours 100 03 0203 10 003 001-0.1 02-03
Neuronal and mixed neuronal-glial tumours 735 20 19-22 105 03 02-04 630 1 T 16-1.8
Tumours of the pineal region 70 02 0202 40 01 0.1-02 30 0.1 0.1-0.1
Embryonal tumours 395 1.1 10-12 385 1.1 09-12 10 003 001-0.1
Other neuroepithelial tumours 10 003 00101 - - - - - -
Tumours of cranial and spinal nerves 4015 109 106-113 20 0.1 003-0.1 3995 109 105-11.2
Tumours of meninges 12430 338 332-344 185 05 04-06 12245 333 327-339
Meningioma 11635 316 310-322 125 03 03-04 11510 313 30.7-31.9
Mesenchymal tumours 190 05 0506 40 0.1 0.1-02 150 04 03-05
Primary melanocytic lesions 15 004 002-0.1 - - - - - -
Other neoplasms related to the meninges 590 16 15-1.7 15 004 002-0.1 575 1 6 14-17
Lymphomas and hematopoietic neoplasms 470 13 12-14 470 13 12-14 0
Lymphoma 460 13 1.1-14 460 13 1.1-14 --_
Other hematopoietic neoplasms 10 003 001-01 10 003 001-0.1
Germ cell tumours, cysts, and heterotopias 255 07 0608 165 05 04-05 95 0 .3 0203
Tumours of sellar region 6580 179 175-183 15 004 002-0.1 6560 178 174-18.3
Unclassified tumours and not classified by CBTRUS 6325 172 16.8-176 230 06 06-07 6090 166 16.1-17.0
Total 37575 102.1 101.1-103.1 7360 200 195-205 30215 82.1 812-830

Notes: *8-year limited duration includes everyone diagnosed since 2010 and still alive on Jan. 1. 2018.
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Table 9: Person-based eight-year limited-duration prevalent counts for primary central nervous system tumours by histology group,
behaviour, and sex, Canada, January 1, 2018

All primary CNS tumors Malignant primary CNS tumors Non-malignant primary CNS
Histology group Males Females Males Females Males Females
Tumours of neuroepithelial tissue 4235 3260 3530 2740 705 520
Pilocytic astrocytoma 345 310 345 30
Diffuse astrocytoma 305 220 305 220
Anaplastic astrocytoma 180 180 180 180 _—
Unique astrocytoma variants 80 50 40 25 40 25
Glioblastoma 1045 800 1045 so0 GGG
Oligodendroglioma 335 235 335 235 I
Anaplastic oligodendroglioma 210 135 210 135 1
Oligoastrocytic tumours 180 140 180 140 I
Ependymal tumours 495 375 260 215 235 160
Glioma malignant, NOS 300 250 300 250 [
Choroid plexus tumours 50 55 - 10 45 45
Neuronal and mixed neuronal-glial tumours 425 310 65 40 360 270
Tumours of the pineal region 40 35 20 25 20 10
Embryonal tumours 235 160 230 155 - -
Other neuroepithelial tumours 5 5 - - - -
Tumours of cranial and spinal nerves 1970 2045 10 15 1960 2030
Tumours of meninges 3720 8710 85 100 3635 8610
Meningioma 3315 8325 55 70 3260 8255
Mesenchymal tumours 85 105 20 25 70 80
Primary melanocytic lesions 10 5 - - - -
Other neoplasms related to the meninges 310 275 10 5 300 270
Lymphomas and hematopoietic neoplasms 265 210 265 210 0 0
Lymphoma 260 205 260 205 [
Other hematopoietic neoplasms - - - - 0 0
Germ cell tumours, cysts, and heterotopias 185 70 135 25 50 45
Tumours of sellar region 3355 3220 5 10 3350 3210
Unclassified tumours 2615 3710 135 95 2480 3615

Total 16350 21225 4170 3190 12185 18030



Table 10: Person-based eight-year limited-duration prevalent counts for primary central nervous system tumours by histology,
behaviour, and age group, Canada, January 1, 2018

All primary CNS tumors Malignant primary CNS tumors Non-malignant primary CNS tumors
Histology group Oto14 15to39 40to 64| 65+ Otol4 | 15t039 40to64 65+ Otol14 |15t039 40to64 65+

Tumours of neuroepithelial tissue 985 2270 3095 1145 835 1725 2690 1020 150 545 405 125

Pilocytic astrocytoma 275 285 90 10 275 285 90 10

Diffuse astrocytoma 40 220 220 35 40 220 220 35

Anaplastic astrocytoma 5 135 165 50 5 135 165 50

Unique astrocytoma variants 20 85 25 5 - - - -

Glioblastoma 15 190 1020 625 15 190 1020 625

Oligodendroglioma - - 330 45 - - 330 45

Anaplastic oligodendroglioma 0 80 225 40 0 80 225 40

Oligoastrocytic tumours - - 175 25 - - 175 25

Ependymal tumours 115 215 375 160 105 105 180 80

Glioma malignant, NOS 130 170 185 65 130 170 185 65

Choroid plexus tumours 40 20 35 5 10 0 0 0

Neuronal and mixed neuronal-glial tumours 95 385 195 55 - - 50 25

Tumours of the pineal region 10 25 30 5 - - - - - - - -

Embryonal tumours 230 130 - - - - - - - - - -

Other neuroepithelial tumours - - - - - - - - - - - -
Tumours of cranial and spinal nerves 55 580 2130 1255 0 10 10 5 55 570 2120 1250
Tumours of meninges 25 805 5850 5750 5 25 85 70 20 775 5770 5680

Meningioma 15 640 5440 5535 - - 50 55 10 625 5390 5480

Mesenchymal tumours 5 25 105 60 - - 25 10 - - 85 50

Primary melanocytic lesions - - - - - - - - - - - -

Other neoplasms related to the meninges 5 135 300 150 - - 5 5 - - 290 145
Lymphomas and hematopoietic neoplasms - - 205 230 - - 205 230 0 0 0 0

Lymphoma - - 200 230 - - 200 230

Other hematopoietic neoplasms - - - - - - -
Germ cell tumours, cysts, and heterotopias 60 145 35 15 40 115 10 0
Tumours of sellar region 70 1245 3050 2215 0 5 - - 70 1240 - -
Unclassified tumours 230 1045 2200 2850 20 35 95 80 210 1010 2105 2770
Total 1425 6125 16560 13460 900 1945 3095 1415 525 4180 13465 12045
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Table 11: Person-based eight-year limited-duration age-standardized prevalence proportions (PP, per 100,000) for primary central

nervous system tumours by histology group and region, January 1, 2018

Histology group
Tumours of neuroepithelial tissue
Pilocytic astrocytoma
Diffuse astrocytoma
Anaplastic astrocytoma
Unique astrocytoma variants
Glioblastoma
Oligodendroglioma
Anaplastic oligodendroglioma
Oligoastrocytic tumours
Ependymal tumours
Glioma malignant, NOS
Choroid plexus tumours
Neuronal and mixed neuronal-glial tumours
Tumours of the pineal region
Embryonal tumours
Other neuroepithelial tumours
Tumours of cranial and spinal nerves
Tumours of meninges
Meningioma
Mesenchymal tumours
Primary melanocytic lesions
Other neoplasms related to the meninges
Lymphomas and hematopoietic neoplasms
Lymphoma
Other hematopoietic neoplasms
Germ cell tumours, cysts, and heterotopias
Tumours of sellar region
Unclassified tumours
Total

PP
187
15
0.7
02
03
5.7
24
0.7
12
18
1.1
02
16
03
10
102
282
26.6
04

1.1
14
14

09
193
25
81.1

British
95% CI of PP
17.5-199
1.1-19
05-10
0.1-04
0205
5.1-64
20-29
0.5-10
09-16
1.5-22
08-14
0.1-04
12-20
0.1-04
08-14
94-11.1
26.8-296
252-280
03-06
08-14
1.1-1.8
1.1-18
0.7-12
18.1-20.5
2.1-30
78.7-83.6

PP
19.2
1.8
12
14
04
42
15
0.8
1.0
24
13
02
19
0.1
1.0
8.9
364
34.6
04

13
13
12

05
14.7
18
82.8

Prairie

95% CI of PP
18.2-203
15-22
10-15
11-17
03-06
37-47
12-18
06-1.1
08-13
20-2.8
11-16
01-04
16-22
0.1-03
08-12
82-97
35.0-380
332-36.1
03-06
11-16
10-16
10-15
03-07
13.8-157
15-22
80.6-85.1

PP
20.6
18
16
10
04
4.6
13
10
0.7
25
18
03
22
02
12
00
124
327
302
06
19
1.1
11
08
19.0
304
1169

Ontario
95% CI of PP

19.8-214
1.6-20
14-18
08-12
03-05
43-50
1.1-15
09-12
0.6-0.8
2.2-27
1620
02-04
20-25
0.1-03
10-14
0.0-0.1
11.8-130
31.8-33.7
293-31.1
05-08
1.7-2.1
09-13
09-12
07-10
18.3-19.7
29.5-313
115.1-118.7

Atlantic
PP 95% CI of PP
189 172-20.8
20 1427
20 14-27
07 04-12
4.7 39-56
15 1.0-2.1
10 07-16
09 06-14
17 1223
07 04-12
03 0.1-07
2.1 15238
02 0.1-05
10 06-15
52 43-6.1
24 .1 223-260
225 208-24 4
03 0.1-06
13 09-19
1.00 07-15
1.00 07-15
07 04-1.1
103 9.1-11.7
07 04-12
609 579-640
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APPENDIX

Brain Tumour Registry of Canada (BTRC), brain and other central nervous system

tumour histology groupings

Histology Groups

ICD-0-3 Histology and Behavior Code*

Tumours of Neuroepithelial Tissue

Pilocytic astrocytoma

9421/1,3; 9425/3

Diffuse astrocytoma

9400/3; 9410/3; 9410/3; 9420/3

Anaplastic astrocytoma

9401/3

Unique astrocytoma

9381/3; 9384/1; 9424/3

Glioblastoma

9440/3; 9441/3; 9442/3

Oligodendroglioma 9450/3
Anaplastic oligoodendroglioma 9401/3
Choroid plexus tumours 9390/0,1,3
Oligoastrocytic tumours 9382/3

Ependymal tumours

9383/1; 9391/3; 9392/3; 9393/3; 9394/1

Glioma malignant, Not otherwise
specified

9380/3

Neuronal and mixed neuronal-glial
tumours

8680/0,1,3; 8681/1; 8690/1; 8693/1,3
9412/1; 9413/0;9442/1; 9492/0 Site C751 ex-
cluded; 9493/0

9505/1,3; 9506/1; 9509/1; 9522/3; 9523/3

Tumors of the pineal region

9360/1; 9361/1; 9362/3; 9395/3

Embryonal tumours

8963/3; 9364/3; 9470-9474/3,; 9480/3;
9490/3,0
9500-9502/3; 9508/3

Other neuroepithelial tumours

9363/0, 9423/3, 9430/3, 9444/1
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Tumors of Cranial and Spinal nerves

9540/0,1,3; 9541,0; 9550/0; 9560/0,1,3;
9561/3; 9562/0; 9570/0; 9571/0,3

Tumours of the Meninges

Meningioma

9530/0,1,3; 9531/0; 9532/0; 9533/0; 9534/0;
9537/0; 9538/1,3; 9539/1,3

Mesenchymal tumours

8324/0; 8800/0,3; 8801-8806/3; 8810/0,3;
8815/0,3,8824/0,1,

8830/0,1,3; 8831/0; 8835/0; 8836/0
8850/0,1,3; 8851-8852/0,3; 8853/3;
8854/0,3; 8857/0,3

8861/0; 8870/0; 8880/0; 8890/0,1,3; 8897/1
8901-8902/3; 8910/3; 8912/3; 8920/1,3;
8921/3,; 8935/0,1;8990/0,1,3

9040/0,3; 9136/1; 9150/0,1,3;
9170/0,3,9180/0,3; 9210/0; 9241/0; 9260/3;
9373/0

Primary melanocytic lesions

8720/3,; 8728/0,1,3; 8770-8771/0,3

Other neoplasms related to the me-
ninges

9160/1,; 9220/0,1,3; 9231/3; 9240/3, 9243/3;
9370-9372/3; 9535/0

Lymphomas & Hematopoietic Neo-
plasms

Lymphoma

9590-9591/3; 9596/3

9650-9655/3; 9659/3; 9661-9665/3; 9667/3;
9670/3; 9671/3; 9673/3; 9675/39680/3;
9684/3; 9687/3; 9690/3; 9691/3; 9695/3;
9698-9699/3

9701/3; 9702/3; 9705/3; 9714/3; 9719/3;
9728/3,; 9729/3

Other hematopoietic neoplasms

9727/3, 9731/3; 9733-9734/3, 9740/1,3,;
9741/3; 9750/3; 9751-9753/1; 9754-9758/3,;
9760/3; 9766/1

9823/3; 9826/3; 9827/3; 9832/3,; 9827/3;
9832/3; 9837/3; 9860/3; 9861/3; 9866/3
9930/3; 9970/1

Germ Cell Tumors, Cysts and Hetero-
topias

8020/3; 8440/0,3

9060-9061/3; 9064-9065/3; 9070-9072/3;
9080/0,1,3; 9081-9083/3; 9084/0,3; 9085/3
9100/3; 9101/3
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8040/0,1; 8140/0,1,3; 8146/0

8270/0,3; 8271/0; 8272/0,3; 8280/0,3;
Tumours of the Sellar Region 8281/0,3; 8290/0,3

8300/0,3; 8310/0,3; 8323/0,3

9492/0 Site C751 only; 9582/0; 9350-9352/1

9120/0,3; 9121/0; 9122/0,3; 9123/0;
9125/0,9130/0,1,3; 9131/0; 9133/1,3; 9140/3
8000/0,1,3; 8001/0,1,3; 8002-8004/3;
8005/0,3; 8010/0, 8010/1,3; 8021/3; 8320/3;
8452/1, 8710/3; 8711/0,3; 8713/0; 8811/3;
8840/0,3; 8896/3; 8980/3

91730/0; 9503/3; 9580/0,3

8050/1; 8246/0; 8272/1, 8683/3; 8712/0;
8720/0, 8726/0; 8772/0, 8821/1,; 8858/3
9084/1; 9120-9121/1; 9160/0; 9161/0,3;
9172/0

9350/0,3; 9380/0,1; 9383/3; 9384/0;
9391/0,1; 9393/0; 9394/3;

9400/0,1; 9401/0;9413/1; 9424/0; 9430/0;
9440/1,; 9451/0; 9490/1

9505/0; 9522/1; 9531/1,3; 9532/1; 9534/1;
9537/1,3;

9538-9539/0; 9571/1; 9581/3; 9688/3,;
9712/3, 9751/3; 9971/3

Unclassified Tumours

Notes:*International Classification of Diseases for Oncology, 3rd Edition, 2000. World
Health Organization, Geneva, Switzerland.
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