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Intracranial germ cell tumors (GCTs) are relatively rare.
Their incidence has been considered to be higher in
East Asia than in the United States. This study estimates
the incidence of CNS GCTs in Japan and the United
States, investigates gender discrepancies in each country,
and describes treatment outcomes. Data on primary
CNS GCTs from 4 databases were utilized: popula-
tion-based malignant incidence data from (1) the Japan
Cancer Surveillance Research Group (2004–2006; 14
registries), malignant and nonmalignant incidence data
from (2) the Surveillance, Epidemiology, and End
Results Program (2004–2008; 17 registries), and hospi-
tal-based observed survival data from (3) the Brain
Tumor Registry of Japan (1984–2000) and (4) the US
National Cancer Data Base (1990–2003). Incidence
rates per 100 000 for malignant GCTs were not
statistically significantly different between Japan
(males 5 0.143, females 5 0.046) and the United
States (males 5 0.118, females 5 0.030). The malignant
incidence-rate ratio was higher for pineal GCTs versus
nonpineal (ie, the rest of the brain) GCTs in Japan
(11.5:1 vs 1.9:1, respectively) and the United States

(16.0:1 vs 1.7:1, respectively). In general, 5-year survival
estimates were high: over 75% for all GCTs, and over
81% for germinomas, regardless of the type of treatment
in either Japan or the United States. The incidence of
primary GCTs is similar between Japan and the
United States and has the same gender-based patterns
by location. High rates of survival were observed in
both countries.
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T
he CNS is the second most common site of extra-
gonadal germ cell tumors (GCTs), following the
mediastinum.1 CNS GCTs are still relatively

rare, occurring at an incidence rate of 0.10 per 100 000
person-years in the the United States (males ¼ 0.13,
females ¼ 0.06).2 In East Asia, including Japan and
South Korea, where many surgical and treatment investi-
gations have originated, the incidence is thought to
be higher—yet epidemiology studies demonstrating in-
creased incidence are limited.3–5 A recent investigation
of a prefecture by the Brain Tumor Registry of Japan
(BTRJ) representing ,1.5% of the population estimated
an incidence rate of 0.17/100 000/year (males ¼ 0.3,
females ¼ 0.07) from 1989 to 2004; but from 2005
to 2008, the incidence rate was 0.10/100 000/year
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(males ¼ 0.13, females ¼ 0.08), which is similar to the
rates seen in the United States.6

Members of our group have published on CNS
GCTs in the United States. Unexpectedly, a 15-fold
increased incidence of GCTs in males over females
in the pineal gland area was demonstrated.1 This
small area represents occurrence of nearly half of
CNS GCTs. The rest of CNS GCTs, being mostly in
suprasellar areas, have a near even gender incidence.7

The reason for this gender discrepancy based on
loction is unknown.

The goal of this study is to identify whether similar
gender discrepancies are present in the historically in-
creased incidence of an East Asian population and then
to describe clinical and treatment outcomes. To accom-
plish this goal, 4 independent datasets were analyzed.
Incidence rates were estimated from 2 population-based
datasets: the Japan Cancer Surveillance Research Group
(JCSRG) and the US National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER)
Program. In addition, 2 hospital-based follow-up data-
sets were used to estimate survival: the BTRJ and the
US National Cancer Data Base (NCDB). Large studies
of GCTs have not been performed, and although this
is an infrequent CNS cancer, there is an added impetus
for our investigation: it is highly curable and affects a
young population.

Methods

Data Estimated by the Japan Cancer Surveillance
Research Group

As the JCSRG only collects data on malignant tumors,
incidence rates were estimated for all primary malignant
brain and CNS tumors diagnosed during 2004 through
2006 in 14 population-based registries in Japan (Aichi,
Chiba, Fukui, Hiroshima, Kanagawa, Kumamoto,
Miyagi, Nagasaki, Niigata, Okayama, Saga, Tochigi,
Tottori, and Yamagata). All 14 registries met the domes-
tic quality criteria of registry data, representing 31.8% of
the total population. All primary malignant brain and
CNS tumors were identified using the International
Classification of Diseases for Oncology, third edition
(ICD-O-3) and were grouped by primary site as

(i) Pineal: C75.3 (pineal gland), or
(ii) Nonpineal: C70.0–C72.9; C75.1–C75.2 (menin-

ges, brain, spinal cord, cranial nerves, and other parts of
the CNS, pituitary gland, craniopharyngeal duct).

GCTs were further selected by using ICD-O-3 histol-
ogy codes 9060–9091 and 9100. The cases that were
identified were also grouped into the histologic catego-
ries of germinoma (9060, 9061, 9064, 9065), teratoma
(9080, 9082, 9084), and mixed GCT (9081, 9085).

Surveillance, Epidemiology, and End Results
Research Data

The SEER database for 17 population-based cancer reg-
istries covers 26% of the US population and collects

incidence and survival data on all primary malignant
and nonmalignant brain and CNS tumors.8 SEER
research data available in April 2011 were used to
analyze information on all primary malignant and
nonmalignant GCTs located in brain or CNS diagnosed
and reported during 2004 through 2008.8 Incidence
estimates were presented separately for malignant and
nonmalignant tumors for comparison of only malignant
tumors with the Japanese incidence data described above
while including some incidence data on nonmalignant
tumors as a parallel to the data from the 2 hospital-based
follow-up registries to be described. All primary malig-
nant and nonmalignant brain and CNS tumors were
identified using the ICD-O-3 and were grouped as
previously described.

Brain Tumor Registry of Japan Data

All primary malignant and nonmalignant GCTs diag-
nosed from 1984 through 2000 and reported to the
BTRJ were included in the data analyses. The BTRJ ob-
tained data from 263 institutions, consisting primarily of
universities, colleges, and hospitals, with authorization
from the Japan Neurological Society; the data represent
�25% of all primary brain tumors in Japan (personal
communication, S.S.). Tumors were identified using
the ICD-O-3 and were grouped as previously described.
Cases were selected for the study if the tumor behavior
was identified as malignant, benign, or borderline and
if the tumor was the only or first primary tumor identi-
fied in the patient’s lifetime. Comparative descriptive
analyses grouped primary site, patient sex, age,
surgery, and first course treatment. Follow-up of cases
was to be pursued every 5 years following the initial
year of diagnosis (eg, for a case diagnosed in 1990,
follow-up would be done in 1995, 2000, etc, until
death or loss to follow-up); therefore, survival outcomes
of treatment were limited to patients with at least 5 years
of follow-up data.

National Cancer Data Base

The NCDB, a joint program of the American College of
Surgeons (ACS) and the American Cancer Society, con-
tains cancer patient demographics, tumor identification
characteristics, stage, treatment, and outcomes data. It
captures nearly 75% of all newly diagnosed cancer
cases in 49 of the United States from over 1450 hospitals
accredited by the ACS Commission on Cancer.

This descriptive study reviewed 1652 GCTs, includ-
ing 1262 germinomas diagnosed between January 1,
1990 and December 31, 2008 reported to the NCDB.
Tumors were identified using the ICD-O-3 and were
grouped as previously described. Cases were selected for
the study if the tumor behavior was identified as malignant,
benign, or borderline and if the tumor was the only or first
primary tumor identified in the patient’s lifetime. Data
were abstracted according to the Facility Oncology
Registry Data Standards manual. Follow-up of cases was
to be pursued every 5 years as previously described.
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Data reported to the NCDB are retrospective in
nature. No patient or physician identifiers were collected
as part of the study. Case identification information (fa-
cility identification number and local registry accession
number) was collected for administrative purposes
only. Analyses were reported only at the aggregate
level to assist hospital cancer programs with quality as-
surance, rather than to be used to make decisions
about individuals and their care. The ACS has executed
a business associate agreement on data use with each
hospital approved by the Commission on Cancer.
Results reported in this study were in compliance with
the privacy requirements of the Health Insurance
Portability and Accountability Act of 1996 as reported
in the Standards for Privacy of Individually Identifiable
Health Information, Final Rule (45 CFR [Code of
Federal Regulations] Parts 160 and 164).

Statistical Analysis

Population-based incidence data were available from the
JCSRG for Japan and from SEER for the United States.
Frequency and incidence rates, age adjusted to the 2000
US standard population, were estimated per 100 000
population for the data from the JCSRG using SAS
v9.2, and for the SEER research data using SEER*Stat
7.0.5.9 Hospital-based follow-up data were available
for survival analysis from the BTRJ and NCDB, with
comparative descriptive analyses grouped by primary

site, patient sex, age, surgery, and first course treatment.
All data analyses for the BTRJ were conducted using
Stata*12, and for the NCDB using SAS v9.2 or SPSS
v18.0. Survival curves were estimated using the observed
life-table method.

Results

Frequencies and Incidence-Rate Estimates from
the 2 Population-based Incidence Registries

Data from 2004 through 2006 from the JCSRG included
122 primary malignant GCTs of the brain and the
CNS. Males (0.143/100 000; 95% confidence interval
[CI] ¼ 0.113–0.172) had a statistically significantly
higher incidence of all malignant GCTs than females
(0.046/100 000; 95% CI ¼ 0.029–0.064), with an
overall male-to-female incidence-rate ratio (IRR) of
3.1:1 (Table 1). However, when stratified by site, the
male-to-female IRR for tumors of the pineal region
was 11.5:1 compared with a corresponding IRR of
1.9:1 for tumors located in a nonpineal region (ie,
other brain or CNS site; data not shown). Over 50%
of tumors were reported in the young adult age group
(Table 1). About 40% of GCTs were located in the
pineal region, while the remainder were located in a
nonpineal region. The majority (82%) of tumors were
categorized as germinomas (Table 1).

Table 1. Frequencies and incidence rates for all primary malignant brain and CNS germ cell tumors estimated by the Japan Cancer
Surveillance Research Group (2004–2006; 14 registries) and Surveillance, Epidemiology, and End Results (2004–2008; 17 registries) data.
Age-adjusted to the 2000 US Population

Characteristics JCSRG (malignant) SEER (malignant)

n (%) Incidence (95% CI) n (%) Incidence (95% CI)

All malignant GCTs 122 (100.0) 0.096 (0.079–0.114) 289 (100.0) 0.075 (0.067–0.084)

Male 93 (76.2) 0.143 (0.113–0.172) 233 (80.6) 0.118 (0.103–0.134)

Female 29 (23.8) 0.046 (0.029–0.064) 56 (19.4) 0.030 (0.023–0.039)

00–14 ya 43 (35.3) 0.188 (0.132–0.244) 119 (41.2) 0.147 (0.122–0.176)

15–29 ya 65 (53.3) 0.224 (0.169–0.278) 141 (48.8) 0.175 (0.147–0.207)

30+ ya 14 (11.5) 0.013 (0.006–0.019) 29 (10.0) 0.014 (0.009–0.020)

Primary site

Pineal (C75.3) 49 (40.2) 0.039 (0.028–0.049) 134 (46.4) 0.035 (0.029–0.041)

Nonpineal (C700–729, 751–752) 73 (59.8) 0.058 (0.044–0.071) 155 (53.6) 0.040 (0.034–0.047)

Suprasellar Regionb 51 0.038 (0.027–0.049) 88 0.023 (0.018–0.028)

Ventricle – – 28 0.007 (0.005–0.010)

Brain, NOS 36 0.027 (0.018–0.036) 40 0.010 (0.007–0.014)

Pituitary gland 13 0.010 (0.004–0.015) 19 0.005 (0.003–0.008)

Cerebrum 16 0.014 (0.007–0.021) 29 0.007 (0.005–0.011)

All other sites – – 38 0.010 (0.007–0.014)

Selected histologies

Germinoma 100 (82.0) 0.078 (0.062–0.093) 224 (77.5) 0.058 (0.051–0.066)

Teratoma 7 (5.7) 0.006 (0.002–0.011) 21 (7.3) 0.005 (0.003–0.008)

Mixed GCT 9 (7.4) 0.007 (0.002–0.012) 32 (11.1) 0.008 (0.006–0.012)

Dash indicates number too small to report. Abbreviation: NOS, not otherwise specified.
a Incidence rates are age specific, not standardized.
b Includes all tumors in site codes C71.5, 71.9, 72.9, and 75.1.
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Using the SEER data for cases diagnosed from 2004
through 2008 from 17 registries, 289 primary malignant
and 94 primary nonmalignant GCTs of the brain and
CNS were reported. By behavior, the incidence rate for
malignant GCTs in males (0.118/100 000 person-years;
95% CI ¼ 0.103–0.134) was statistically significantly
higher than for females (0.030/100 000 person-years;
95% CI ¼ 0.023–0.039), with a male-to-female IRR
of 3.9:1 (Table 1). The incidence of nonmalignant
GCTs was not different between males and females
(0.029 [95% CI ¼ 0.021–0.037] and 0.020 [95%
CI ¼ 0.015–0.028]), respectively, with an IRR of 1.4:1
(data not shown). By site, the malignant male-to-female
IRR for tumors of the pineal region was 16.0:1, as
opposed to the male-to-female IRR for tumors located
in a nonpineal region (ie, other brain or CNS site),
which was only 2.1:1 (data not shown). The majority

of malignant tumors in the SEER data were reported in
the pediatric (41%) and young adult (49%) age groups
(Table 1). Of malignant tumors, more than half (54%)
were located in a nonpineal region, with the remainder
located in the pineal region. Germinoma was the most
frequently occurring (78%) malignant germ cell histolo-
gy reported (Table 1). Teratoma was the only histology
category where both malignant (18%) and nonmalig-
nant tumors (82%) were reported (data not shown).

Frequencies from the 2 Hospital-based Follow-up
Registries

Both the BTRJ and the NCDB are hospital-based regis-
tries, whose frequency results are presented in Table 2.
Within the BTRJ, the frequencies of pineal (48%) and
nonpineal (50%) GCTs were similar to each other. In

Table 2. Description of first primary germinomas and all CNS germ cell tumors from the Brain Tumor Registry of Japan (1984–2000)
and the National Cancer Data Base (1990–2008) by tumor location, extent of surgical resection, radiation treatment, and chemotherapy

Total Germinoma, n (%) All Germ Cell Tumors, n (%)

BTRJ NCDB BTRJ NCDB
1258 (100) 1262 (100) 1815 (100) 1652 (100)

Tumor locationa

Pineal gland 585 (46.5) 1034 (81.9) 871 (48.0) 1300 (78.7)

Male 542/585 (92.6) 971 (93.9) 802/871 (92.1) 1216 (93.5)

Female 43/585 (7.4) 63 (6.1) 69/871 (7.9) 84 (6.5)

Nonpineal gland 645 (51.3) 228 (18.1) 910 (50.1) 352 (21.3)

Male 429/645 (66.5) 129 (56.6) 589/910 (64.7) 188 (53.4)

Female 216/645 (33.5) 99 (43.4) 321/910 (35.3) 164 (46.6)

Age at diagnosisa

0–9 y 105 (8.3) 95 (7.5) 245 (13.5) 186 (11.3)

10–14 y 357 (28.4) 321 (25.4) 509 (28.0) 433 (26.2)

15–19 y 339 (26.9) 360 (28.5) 460 (25.3) 431 (26.1)

20–24 y 220 (17.5) 240 (19.0) 284 (15.6) 273 (16.5)

25+ y 225 (17.9) 246 (19.5) 300 (16.5) 329 (19.9)

Surgical procedurea

None 400 (31.8) 704 (55.8) 491 (27.1) 792 (47.9)

Biopsy, local, or partial removal 795 (63.2) 331 (26.2) 1133 (62.4) 500 (30.3)

Total surgical removal 47 (3.7) 148 (11.7) 169 (9.3) 256 (15.5)

Radiation treatmenta

No 133 (10.6) 235 (18.6) 332 (18.3) 399 (24.2)

Yes 1113 (88.5) 937 (74.3) 1470 (81.0) 1116 (67.6)

Mode for first coursea

Linac 849/1113 (76.3) NA 1123/1470 (76.4) NA

Co60 216/1113 (19.4) NA 282/1470 (19.2) NA

Other 17/1113 (1.5) NA 23/1470 (1.6) NA

Chemotherapya

No 717 (57.0) 642 (50.9) 913 (50.3) 801 (48.5)

Yes 519 (41.3) 577 (45.7) 872 (48.0) 795 (48.1)

Agent for first coursea

Cisplatin 253/519 (48.7) NA 456/872 (52.3) NA

VP-16 103/519 (19.8) NA 149/872 (17.1) NA

Other 149/519 (28.7) NA 246/872 (28.2) NA

Abbreviation: NA, data not available.
a Counts may not add to total number due to subgroup category unknown or not presented here.
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the NCDB, the frequency of all GCTs located in the
pineal gland was much higher than nonpineal GCTs
(79% vs 21%). The frequencies of pineal GCTs in
males were 11.7 and 14.4 times higher than the frequen-
cies of pineal GCTs in females for the BTRJ and NCDB,
respectively. For tumors of the nonpineal region, the fre-
quencies of tumors were 1.8 and 1.1 times higher in
males than females in the BTRJ and NCDB, respectively.

In the NCDB, almost half (48%) of all GCTs and
56% of germinomas were recorded as having no surgical
treatment as the first course of therapy. Conversely, 68%
of all GCTs and 74% of germinomas received radiation
treatment as a first course of therapy. Chemotherapy
was used in the first course of treatment in 46% of ger-
minomas and 48% of all GCTs. In the BTRJ, 62% of all
GCTs and 63% of germinomas received surgical treat-
ment consisting of biopsy, local or partial removal,
while less than one-third of tumors were not treated
with a surgical procedure for the first course of treat-
ment. Radiation treatment was performed more fre-
quently in the BTRJ (81% for all GCTs and 89% for
germinomas) than in the NCDB. However, chemothera-
py was utilized in the first course of treatment (48% for
all GCTs and 41% for germinomas) at a frequency
similar to the NCDB.

Survival Estimates from 2 Hospital-based Follow-up
Registries

No statistically significant differences in survival were
observed in the BTRJ between males and females
for tumors located in the pineal or nonpineal
regions (Fig. 1A; 5-year cumulative survival estimates
for males ¼ pineal: 81.3%, nonpineal: 82.3%;
females ¼ pineal: 83.2%, nonpineal: 83.8%). Using
data from the NCDB, females with a pineal GCT
(62.1%; 95% CI ¼ 48.6–75.6) had statistically signifi-
cantly worse 5-year observed survival than males with a
pineal GCT (84.9%; 95% CI ¼ 82.3–87.5); no other dif-
ferences in 5-year observed survival were seen (Fig. 1B;
5-year cumulative survival estimates: male ¼ nonpineal:
79.3%; females ¼ nonpineal: 80.4%). In general,
5-year survival estimates were high for all germ cell
tumors: over 75% in both datasets (NCDB and BTRJ), re-
gardless of radiation therapy, chemotherapy, or surgery
status (Table 3). Similarly, cumulative survival estimates
for germinomas were over 81% at 5 years in both datasets
regardless of the type of treatment received.

Discussion

Descriptions of incidence, outcomes, and treatment of
care are important for a highly curable disease, especial-
ly one affecting primarily pediatric and young adult
populations. International comparisons, although inher-
ently complicated, can provide insightful direction in the
management of such conditions. Our study is the largest
international comparison to date on primary CNS
GCTs, and our findings are noteworthy.

The observed incidence data for Japan and the United
States were not statistically different in this study. This
was largely unexpected, as previous literature demon-
strated an increased incidence in East Asia, including
Japan and South Korea.3–5 We also demonstrated that
the differences in anatomic site and incidence of
primary CNS GCTs by gender found in the United
States paralleled those observed in the Japanese popula-
tion. This likely reflects inherent biological differences
based on gender. Finally, and importantly, clinical vari-
ables such as treatment and outcomes were similar in
both countries.

Our study verifies the findings of a recent but small
registry study in Japan.6 In the Japanese registry study,
the incidence of CNS GCTs decreased over time, but
only from males, as the incidence in females remained
the same. In the United States, an overlapping time
period shows incidence rates for malignant GCTs in-
creased slightly, but not statistically significantly, for
tumors diagnosed from 2000 through 2008 (annual
percent change ¼ 1.11; 95%CI ¼ 23.18 to 5.59).10,11

These rates indicate that CNS GCTs are an uncommon
tumor. It would be of interest to know if other parts of
East Asia have a similar incidence rate as Japan.

Fig. 1. Five-year cumulative survival for all CNS germ cell tumors

by primary site and gender. Data from (A) the Brain Tumor

Registry of Japan (1984–2000) and (B) the National Cancer Data

Base (1990–2003).
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Our previous finding of differences in anatomic site
and incidence of primary CNS GCTs based by gender
was unexpected in the United States.1,12 Finding the
same results in Japan affirms the gender-based biology
of this disease. To highlight, the difference in incidence
of GCTs in the pineal region is the largest gender diffe-
rence for any cancer besides gender-based endocrine
organs. The biological basis is unknown, but the findings
are remarkable.

Although treatment and outcomes were largely
similar, there were exceptions. There were higher rates
of surgical procedures in Japan compared with the
United States. Neurosurgical procedures in the pineal
and suprasellar areas are challenging, as these areas are
near the center of the brain.13 In clinical studies, radia-
tion therapy is the standard of care for CNS germino-
mas, with demonstration of 5-year survival of over
90%.12 Although there are positive results from studies
involving sequential chemotherapy and radiation
therapy,10,11,14,15 no randomized trial has yet compared
the combined modality treatment with radiotherapy
alone. However, results from the Societé Internationale
de Oncologie Pédiatrique CNS GCT 96 protocol are
expected to be reported soon, which will allow physi-
cians to choose either combined sequential therapy or
radiation therapy alone.16

Another notable difference between the US and
Japanese data includes lower survival in pineal region
GCTs in females in the United States. These differences
in survival rates are likely attributable to the limited

number of cases and possibly differences in surgical
practice or, less likely, inherent racial differences.
Ethnic variability affecting disease biology has been
demonstrated between the United States and Japan, in-
cluding the location, treatment, and outcome of gastric
cancer17–19 and incidence of epidermal growth factor
receptor mutant allele lung cancer.20,21

An important similarity between the US and Japanese
data is the predominance of germinoma histology and
overall high rates of survival. Outcomes, with the excep-
tion previously discussed on lower survival of pineal
region germ cell cancers in females in the United
States, based on location in the brain and gender did
not influence survival.

Limitations of our study were expected concerns for
database analysis, including the complexity of analyzing
from 2 different countries and 4 distinct databases that
are not directly comparable. The structure and quality
of these databases are certainly different, which needs
to be taken into consideration when evaluating our
results. Also, as there were 4 independent analyses done
(one for each database), therewere differences in the anal-
yses performed. For comparison purposes, we analyzed
and presented the incidence of GCTs in the SEER data
by gender for both malignant and nonmalignant GCTs
separately. The data from the NCDB and BTRJ were hos-
pital or clinic-based and were therefore not representative
of the entire population. Although this database analysis
is based on large amounts of data and a large number of
cases, generalizations on the success of individual

Table 3. Five-year cumulative survival for all CNS germ cell tumors and germinomas by radiation therapy status, chemotherapy status,
and surgery status; data from the National Cancer Data Base (1990–2003) and the Brain Tumor Registry of Japan (1984–2000)

National Cancer DataBase (NCDB) Brain Tumor Registry of Japan (BTRJ)

1-y 2-y 3-y 4-y 5-y 1-y 2-y 3-y 4-y 5-y

All GCTs

Radiation therapy status

Yes 95.2 90.6 88.3 85.8 84.4 93.0 88.2 86.5 85.3 83.9

No 89.9 86.0 83.5 81.0 79.3 84.4 80.7 78.7 77.8 75.3

Chemotherapy status

Yes 93.5 87.3 84.6 82.0 80.5 88.0 81.0 78.7 77.3 75.2

No 93.1 90.2 87.7 86.3 85.3 94.9 92.6 91.3 90.4 89.5

Surgery status

Total 87.0 83.2 82.4 78.4 77.6 90.0 87.3 85.9 83.6 82.0

Partial 94.4 90.5 87.6 84.5 83.0 91.0 86.0 83.8 82.8 81.0

None 93.7 88.9 85.9 85.0 84.0 93.9 90.0 88.9 88.0 86.7

Germinoma only

Radiation therapy status

Yes 97.0 94.3 92.2 89.7 88.4 96.9 93.9 93.1 91.9 91.0

No 93.4 91.4 90.0 87.1 85.6 87.7 85.8 84.8 83.7 81.2

Chemotherapy status

Yes 96.2 93.0 90.8 88.1 86.7 96.2 91.8 90.6 88.7 87.0

No 95.1 93.1 91.0 89.7 88.8 95.7 94.0 93.5 92.9 92.5

Surgery status

Total 91.8 90.8 90.8 85.1 83.9 93.3 93.3 93.3 90.5 90.5

Partial 96.5 94.8 92.1 89.2 88.6 96.1 93.3 92.1 91.1 90.0

None 95.9 92.7 90.2 89.1 88.0 96.2 93.1 92.8 91.6 90.4
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treatments should be cautioned against, especially given
that this is not a clinical trial. Survival rates were present-
ed as observed survival as opposed to relative survival,
which can adjust for survival in the general population
by age and gender. In addition, other clinical variables
that may influence survival (ie, those not presented
here) were not available for inclusion in the analysis
and may have influenced the results.

In conclusion, we found that the incidence of primary
GCTs is similar between Japan and the United States
and that there is the same high incidence of GCTs predom-
inantly in males in the pineal region, with more balanced
gender incidence in the remaining brain locations. Finally,
outcomes are similar in the United States and Japan for
this uncommon but curable primary CNS tumor.
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