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L " L L I=0°%

0 . — A
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®1 JUA-TORE

. 1969-1983 | 1984-1993
glioblastoma 29.7% 34.5%
astrocytoma 31.0 285
anapl. astrocytoma 151 18.3
oligodendroglioma 58 3.6
anapl. oligodendroglioma 0.5 0.7
ependymoma 45 3.1
anapl. ependymoma 1.4 1.0
mixed glioma 1.1 1.9
medulloblastoma 7.5 4.3
others 4.4 4.0
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2R RES

%2 ZBEBEHORWEFE (1997 ~ 2000)

N 1y 2y 3y 4y Sy
astrocytoma 698 91.5% 81.4% 75.0% 72.3% 68.3%
anaplastic astrocytoma ; 523 729 50.7 41.0 354 339
oligodendroglioma 108 96.0 91.0 87.8 87.8 878
anaplastic oligodendroglioma 64 85.3 81.5 74.1 63.0 63.0
ependymoma 113 94.4 83.9 825 79.7 75.1
anaplastic ependymoma 27 87.9 83.5 66.8 66.8 60.1
glioblastoma 1,195 55.1 221 123 91 6.9
medulloblastoma 120 85.3 7.7 66.0 62.1 580
neurinoma  (schwannoma) 1,296 9204 98.5 98.1 98.1 98.0
meningioma 3,380 98.3° 97.7 96.9 9.5 95.9
malignant meningioma 63 86.6 78.8 66.3 66.3 66.3
germinoma 209 979 954 94.6 946 94.6
pituitary adenoma 2,407 98.9 98.5 97.9 97.9 97.4
craniopharyngioma 454 96.9 94.9 945 937 933
metastatic tumor 2,711 45.0 27.7 205 17.3 15.0

TROLEFRD LA EHE L\ 0 germinoma &
medulloblastoma Td Y, BI#ICD W TIX B M EED A
TOREDEREEBICO o TV T LHFTRTH B &
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T B BARRIERIE S FTbNDB L 1ot L &t
BRLEFLOND, BETE, £EEONLEEZOLT
T, LREREOSBICELD, BAHREREERS L, &
BEECHSWE TORHEZER L OOEBRDEL KD &
JEFTHRAI L EN T 5% Oligodendroglioma %
astrocytoma % &M low grade glioma D&M b F =i
BMELTWA, SHORBFEROBBEIAE { FRICNS
TEHEETHY, CT, MRI% COBWEORFICL Y,

WML BMICRR SN, DoEE DL ) AERICHE
BTEDLI TR LDRVITBMEIE L2 bR
%o €hiTx L high grade glioma D MBIz o Tt
0FITbIo THEALEENZVEVR B, BHEEHH
BAOGNTVEY, VIR EDFRIUBLVL TS
TH 5 ¥, 1991~ 19934 ® glioblastoma 0 54F 4 77 3 13
63%BERV:, RETHLN TV 2 BRMEL BICES L
RDOBTRERBERKOM LIZFD T, ®IETFHER FLwv
BORERER LE > F LW FEORREFETh D,

PR & EERTIC 1, EROS  ORENBHER OB
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% X M L 7zReport of Brain Tumor Registry of Japan
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%), BRBBMOBEL LTAVIBZIIL2bDLEL
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©, University Hospital Medical Information Network
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Abstract
In this study, we present statistical analyses of pineal tumors based on the data from Brain Tumor
Registry of Japan. The most frequent tumor in the pineal region was germinoma, and it
accounted for 49.2% of all pineal tumors; it was followed by pineocytoma (8.5%), glioma (6.5%),
pineoblastoma (5.1%), malignant teratoma (5.2%) and teratoma (5.1%). Germinoma is most fre-
quent among patients between 10 and 19 years of age, and there are some patients aged >30
years; however, there are few patients with choriocarcinoma, embryonal carcinoma, and yolk sac
tumor who are aged >30 years. Pineoblastoma is most frequent among patients under 5 years of
age, while pineocytoma is evenly distributed in patients between 10 and 60 years of age. The
S-year survival rate of germinoma was 89.4%, while those of embryonal carcinoma, yolk sac
tumor and choriocarcinoma were 35.3, 37.3 and 58.1%, respectively.

Copyright © 2009 5. Karger AG, Base!

The Committee of Brain Tumor Registry of Japan (BTR]) was founded in 1975
in order to investigate the incidence and characteristics of brain tumors in Japan;
it is organized by 80 professors of neurosurgical departments of universities and
medical colleges throughout Japan. The first report was published in 1978, and
in September 2003 the 11th edition of the report was issued [1]. The number of
collaborating neurosurgical institutions is now 473. This report was based on the
data of the 11th edition of BTRJ (1969-1996) and 12th edition of BTR] (1984~
2000), which we are now preparing to publish. Statistical analyses of the pineal
region tumors were performed mainly for the patients registered during 1984 and
2000. Permission to use the data was obtained from the Committee of BTR] in
June 2008.
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Registration

Patients with brain tumors who were treated during 1969 and 2000 have been reg-
istered in the brain tumor registration office of National Cancer Center Hospital
according to the registration forms which had been sent from the collaborating
neurosurgical institutions throughout Japan. The numbers of the patients by diag-
nosis, age, location and treatment were summarized, and survival rates were cal-
culated using Cutler’s method [1]. Every year about 5,000 cases are registered, and
more than 117,000 cases have been registered so far. According to the Central
Brain Tumor Registry of the United States (CBTRUS), the incidence rate of all
primary and brain and central nervous system tumors was 14.8 cases per 100,000
person-years [2]. If the incidence rate in Japan was similar to that of the United
States, the registration rate of the primary brain tumors would be estimated at 40%
of the brain tumors occurring in Japan in a year.

Frequencies of Primary Brain Tumors

The frequencies of various primary brain tumors registered between 1984 and
2000 are listed in table 1. Meningioma was the most frequent and accounted for
26.5% of the primary brain tumors; it was followed by glioma (25.6%), pituitary
adenoma (17.9%) and schwannoma (10.5%); however, the trequency of each
tumor was ditferent by age of patients. Among patients under 15 years of age, gli-
oma was the most frequent. It accounted for 54.1% of all primary brain tumors; it
was followed by germ cell tumors (14.6%), craniopharyngiomas (8.5%), meningi-
oma (2.0%) and pituitary adenomas (2.0%). Frequency was quite different among
patients over 70 years of age. Among elderly patients, meningioma was the most
frequent. It accounted for 41.3%, followed by glioma 25.6%, pituitary adenoma
9.6% and schwannoma 7.0%. Malignant lymphoma was as high as 6.7%.

Compared with the data of CRTRUS 1998-2002, glioma and meningioma were
less frequent, and pituitary adenoma and germ cell tumor were much more fre-
quent in Japan.

Neuroepithelial Tumor

Frequencies of neuroepithelial tumors are listed in table 2. Glioblastoma was the
most frequent neuroepithelial tumor. It accounted for 34.5% of all neuroepithe-
lial tumors and was followed by astrocytoma (26.7%) and anaplastic astrocytoma

(17.6%). Among patients under 15 years of age, astrocytoma was the most fre-
quent. [t accounted for 32.9% of all neuroepithelial tumors and was followed by

2 Shibui-Nomura
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Table 1. Frequencies of primary brain tumors (Brain Tumor Registry of Japan 1984-2000)

Total Age CBTRUS 1998-2002

<l4years 15-69years 270years

Meningioma 26.5 2.0 26.5 413 314
Glioma 256 54.1 234 256 436 o
Schwannoma 105 14 119 70 8.0
l;i:uitary adenoma 179 20 206 96 6.3
Germ cell tumor 2.7 14.6 19 0.0 0.6
Craniopharyngioma 3.9 8.5 . 33 16 0.7
Dermoid, epidermoid 1.5 14 16 04 N/A
Hemangioblastoma 1.7 4.9 19 o 1.0 09
Sarcoma 21 5.2 1.9 ;J,Z N/A
Malignant lymphoma 3.0 03 27 6.7 3.1
Others 4.6 56 43 6.6 54
Total 100.0 100.0 100.0 100.0 100.0

(n=67,293) (n=5148) (n=53674) (n=8471) (n= 63,698)

fFigures indicate percentages.

medulloblastoma (22.2%), anaplastic astrocytoma (9.1%), ependymoma (8.7%)
and glioblastoma (6.9%). Among patients over 70 years of age, glioblastoma was
the most frequent and it accounted for 59.4% of all neuroepithelial tumors; it was
followed by anaplastic astrocytoma (19.6%). It was observed that 80% of neuroepi-
thelial tumors in aged patients were malignant gliomas.

Pineal Region Tumor

Apart from 105 histologically unknown cases, 1,188 cases of pineal region tumor
were registered during 1984 and 2000. The most frequent tumor was germinoma.
It accounted for 49.2% of all pineal region tumors and was followed by pineocy-
toma (8.5%), glioma (6.5%), pineoblastoma (5.5%), malignant teratoma (5.2%),
and teratoma (5.1%; table 3). There was a 13:1 male predominance in germinoma,
14:1 in teratoma and malignant teratoma, 2:1 in pineoblastoma and totally 5:1,
while there was no predominance in pineocytoma.

Statistical Analysis of Pineal Tumors from BTRJ 3
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Table 2. Frequencies of neuroepithelial tumors (Brain Tumor Registry Japan 1984-2000)

Al Age

sl4years 15-69years =70 years

Glioblastoma 345 6.6 36.1 60.9
Astrocytoma 267 329 276 13.2
Anaplastic astrocytoma 17.6 9.5 19.0 19.8
Oligodendroglioma 35 1.4 43 1.2
Anaplastic oligodendroglioma 0.9 0.1 1.1 0.7
Ependymoma 31 8.1 24 04
Anaplastic ependymoma 0.9 34 0.5 0.2
Plexus papilloma 1.0 28 0.7 0.4
Medulloblastoma 40 213 08 0.1
Other glioma 7.8 14.0 7.5 31
Total 100.0 100.0 100.0 100.0

(n=17492) (n=2,787) (n=12,536) (n=2,169)

Figures indicate percentages.

Age distribution of patients with various pineal tumors is shown in fig-
ure 1. Germinoma is most frequent among patients between 10 and 19 years
of age and there are some patients over 30; however, there are a few patients
over 30 with choriocarcinoma, embryonal carcinoma, and yolk sac tumor.
Pineoblastoma is most frequent among patients under 5 years of age, while
pineocytoma is evenly distributed in patients between 10 and 60 years of age.
Benign teratoma is common in patients under 20 years of age, and so is malig-
nant teratoma.

Treatment of pineal region tumors depends on the histological diagnosis, and it
will be discussed in the other chapters. Generally, the benign tumors, such as tera-
toma, dermoid and epidermoid tumors, are resected surgically, and the malignant
tumors are treated with chemotherapy and radiotherapy after histological diag-
nosis by biopsy or surgical removal. Germinoma is sensitive to chemotherapeutic
agents such as cisplatin and carboplatin. They are usually administered with eto-
poside and followed by low-dose radiation [3-6]. Most of malignant tumors such
as choriocarcinoma, embryonal carcinoma and yolk sac tumors are usually treated
with ifosfomide, cisplatin and etoposide and radiation in Japan.

4 Shibui-Nomura
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Fig. 1. Age distribution and sex ratio of patients with priﬁ'oarybrain tumors in the pineal region.

a Germinoma (n = 585; malefemale ratio = 12.6:1). b Choriocarcinoma (n = 27; male:female ratio
=581).
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Fig. 1. ¢ Embryonal carcinoma (n = 34; male:female ratio = 10.3:1). d Yolk sac tumor (n = 34;
male:female ratio = 10.3:1).
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Fig. 1. e Other germ cell tumor (n = 68; male:female ratio = 7.5:1). f Pineoblastoma (n = 65;
male:female ratio = 1.7:1).
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Fig. 1. g Pineocytoma (n = 101; male:female ratio = 1:1). h Teratoma (n = 61; male:female ratio =
14.3:1).
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