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N =W

N

0

BETdH -7, BAPICHCGES ML % R T 5 =
L3TEAhoTz,

ER 2R]
fEFI3  145%. BIR

126875 A TRRORE TRAE L7z, 1EXIEE
KIFEE N T WA Z DRIELIEITL. FBEE21
MHBECEBEANBN 5T, ZREOCTTIRAR
KEONE R ARIE S ICBIRED & #5358, ik
FRIAIZE S ERUUE & ERR., IR E B o (R
BAEDz, BRU%ICIT T < BEOIEEE &
iz, B ORNE PRME I b T A ik
LTw/z, MRIT1E{& Tid, CTTOERIUL, K
g & bIcFEFESERL, AEOEERE XA
TERD Tz, T2EE TIEICTOEWRU . (ORI
EHIE—RBESEEL TW e (Figl), M,
BEEPHCGIZ £ NE140 | 32mIU/ml, HCG B (3%
NZN0.1, 0.4ng/mlEBEFE LR L Tz, B
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Table 3 MRI, #WEEEHRE (REZID A S1ED A)
CT_E®high density, low density & O H#§

(HD : high density, LD : low density)

HD (n=4) L D (n=2)
T1 E(EB : 3% EES:1
(n=3)
T2 =58 : 4 =fss : 2
(n=4)

AEH 3

C

Fig.1 fEfI3, 212 ABFOCT, MRI

145%. BR

RIE21 008

a:CT b:CT(&F#HE) c:MR(T1) d:MRI(T1, &Ef#) e:MRI(T2)

DiEHRZE AL & HE M OmicrogliadIEH | gliosis A
whonfcbon, BEMREZORRIGSNT,
W EHEETE LD o7z, ORISR TOREE
BLLIA, COBOMBIIGLAIET L. BIE
407 ABEICIRE L 7-CTTIEBAR - EEEED & k=
Al A B BRI ERE O TERR % 380 fz, BRI ($3E IR/ 08
IR AR, EEEEOEEONERIZED )i
HF-oTwiz, BRIOMZEESTEAE TH -7z, MRI Tl
EH{§ TZCT L OBWAUKITIRES # £ L 2(Fig.2).
BEAWTITAV, BEEES L ORI REEOEE
D OEFEELL 7R ICPASIBIE DA A WAk F T 5
REEGMR L) VBRI EDN S B, WhWY 5
two-cell pattern germinoma® it & % 588 7z (Fig.3).

(£ %)
BHENICHRAE T SIEHRES DS b, Bk - BE
BEMILEETI2L0E5- 4 505 L& h
(413,19), BT LbFNTIERV, BRIOEBMEL
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(8,10), REM SHEEZHE CRIAMAZET A2 LA
HMoNTW5S(4,8,13), AEETO3f (FEFIL. 2, 3)
LRENCHEESH E CHMmE2MALXEL, &
DOk HICEMBIZEST 22 EoF s ERGEER
Ao MEEWHHRE) LETEhh sz &itd
hLEZONS,

oo bEsT Lo mEE g BER1H A D 5 159D
BoficiEganiztoT, £3LE HHEOHH o
EEEFWARBVLOD, £ LicEERROKBH
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Fig.2 fERI3. 409 BB OCT, MRI

(RAEA0A)

a:CT b:CT (&%) c:MR(T1) d:MRI(T1, &%) e: MRI(T2)

AER) 3

Biopsy # 2

Fig.3 JERI3, 2EH @05 ) OEMEER & B#HE

ERET A LIRS EERTH 5. CTHIEIE
B TIEERER QIO RIK(E & B ARM 1<%
WETRUE = 2 FIEB0 BEIAFFR EE 2 o h
oo HHMRIIH > THRE T, BRTLRITED S
N o7z, "early stage"DCTE GO EEIT, &
PR« ZEFZER O SHUDR % b 7270 VBRI, &

EN(2,5,13,16,17), AIRIEPLELANIC L 28E 0
WHR. O RERLSBEIL SEY 5h 313),
MRIT1#{& CECT E@MPUE . KRS % 7 554
HWINLFEFL LT a N, EERESE o
XANIRETH 7z, T2EBTIHCTTRENZKEL
LY PRLREICh AN —EESE L LTy
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HE N/, MRIZH (T 5 "early stage" DE{&(, T1H
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R RA T BE O BRI T EB M0 BRI K
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Brain tumor recurrence in children treated with growth hormone:
- Relation to immunohistochemical study on GH receptor-
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TER Z & bRBikeEs P
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("B, BAXEY. PEHIT) . HREREZY, FEHRED

Abstract

Purpose: GH replacement therapy is required in the majority of children with GH deficiency after
treatment of sellar and suprasellar tumors. Owing to the high cell proliferative ability of human GH
(hGH), its influence on tumor recurrence has been debated. We retrospectively studied the
immunohistochemical expression of the GH receptor in various tumor tissues, in order to investigate
the relation between tumor recurrence and hGH replacement. Methods: GH replacement therapy was
performed in 25 patients (8 boys and 17 girls) after the treatment. Tumor recurrence was noted in 4
patients (craniopharyngioma: 2 patients, pilocytic astrocytoma and germinoma:1 each).
Immunohistochemical study of GH receptor in tumor tissue was carried out in those recurrent and
recurrence-free cases, by using MAb 263 as a primary antibody. Results: Two patients with recurrent
craniopharyngioma were positive for MAb 263, but 1 recurrence-free patient was negative. Patients
with pilocytic astrocytoma (recurrent and recurrence-free: 1 each) were all positive. Five patients
with germinoma (1 with recurrence and 4 without recurrence) were all negative. Conclusion: In the
patients with craniopharyngioma treated with GH, a positive immunohistochemical expression of
GH receptor in tumor tissue may indicate a high probability of recurrence. In our cases, GH receptor
was positive in astrocytomas and negative in germinomas, with or without recurrence. It is therefore

speculated that each brain tumor may have its specificity in GH receptor expression.

Key words
Brain tumor, children, GH receptor, recurrence
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Introduction

GH replacement therapy is required in the majority of
children with GH deficiency after treatment of sellar and
suprasellar tumors. Owing to the high cell proliferative
ability of GH, its influence on tumor recurrence has been
debated >*. It is now understood that GH does not
increase the risk of brain tumor recurrence. But brain
tumor recurrence was reportedly noted after GH
replacement therapy®. We retrospectively studied the
immunohistochemical expression of the GH receptor in
various tumor tissues (craniopharyngioma, pilocytic
astrocytoma, and germinoma), in order to investigate the
relation between tumor recurrence and GH replacement.
Materials and Methods: The present study included 25
patients, 8 boys and 17 girls, with a mean age of 12
years, who received GH replacement at the Department
of Neurological Surgery, Chiba University Hospital
between 1968 and 1996. Among the 25 patients tumor
recurrence or regrowth was noted in 4 patients
(craniopharyngioma: 2 patients, pilocytic astrocytoma
and germinoma: 1 each). Immuno-histochemical study of
GH receptor in tumor tissue was carried out in those

recurrent and recurrence-free cases (craniopharyngioma
1 patient, pilocytic astrocytoma 1 patient, and germinoma
4 patients), by using MAb 263 as a primary antibody,
MAD 263 is from a panel of mouse MAbs reactive with
the GH-binding proteins of rabbit, rats, humans, and
other species”. Tumor tissues were fixed with 10%
buffered formalin, embedded in paraffin, and sectioned.
The immunohistochemical study was carried out using
sections deparaffinized in xylene and rehydrated throu gh
a graded series of ethanol to phosphate buffered saline.
Endogenous peroxidase activity was blocked by
placement in 3% hydrogen peroxidase in me-thanol for
15 minutes. One hundred microliters of the primary
antibody (10 mg/ml; diluted 1:200 in PBS-0.5% BSA,
pH 7.2) was applied to the sections for 30 min. Slides
were then washed for 15 min. in PBS-0.2% gelatin.
These sections were then saturated with the second
antibody (goat anatomized antibody;15  I/ml ) for 10
minutes. The antigen-antibody complex was visualized
by the avian- biotin-peroxidase complex method. Meyer's
hematoxyline was used as a nuclear counter stain.

Results

Craniopharyngioma

Case 1: A 13-year-old girl received GH replacement
therapy for poor growth after treatment for a brain tumor.
Four months after GH therapy, tumor recurrence was
noted. MAb 263 positive cells were seen at high
concentration in this tumor tissue(Fig.1a). Recurrence-
free patient's tumor tissue was not stained for MAb 263
(Fig. 1b).

Pilocytic astrocytoma

Case 2: A 12-year-old girl had a history of surgery for
optic glioma when she was 1 year old. GH replacement
therapy was started at the age 4 years and discontinued at
the age of 7 years when the complication of precocious
puberty occurred. Tumor regrowth was noted at the age
of 10 years. MAb 263 positive cells were seen in tumor
tissue (Fig.2a). In a recurrence-free case of pilocytic
astrocytoma, tumor tissue was stained for MAb 263
(Fig.2b).

Germinoma

Case 3: A 15-year-old girl with a retarded growth had an
intra- and suprasellar mass on brain CT scan.
Stereobiopsy was performed and the histological
diagnosis was germinoma. She received GH therapy after
treatment for the tumor. The tumor recurrence was noted

after 2 years and 6 months of GH therapy. Her tumor
tissue was negative for MAb 263 (Fi g.3a). In recurrence-
free cases of germinoma (4 cases), tumor tissues were all
negative for MAb 263 (Fig.3b).

Discussion

The effect of human growth hormone (hGH) on the
growth of brain tumors in childhood is not clearly
established. Because hGH has the ability to increase cell
proliferation, it is recommended that GH therapy should
be a delayed usually for 1 to 2 years until the lesions are
inactive and antitumor therapy is completed?. Recently
there have been reported about the influence of GH
replacement therapy on tumor recurrence in a large
number of cases™*“). Despite the theoretical arguments, it
is pointed out that there is no evidence of an increased
risk of tumor recurrence after GH therapy®®), On the
other hand, there was the case of enlargement of a
pilocytic astrocytoma in a boy after a trial with hGH
treatment®. We should therefore continue to be cautious
about the administration of hGH to children with growth
impairment who have had only partial removal of brain
tumors. To the best of our knowledge, our study is the
first on GH receptor expression in an immunohisto-
chemical study on brain tumor tissue. Since only a small
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Fig. 1a
In the patient with recurrence of craniopharyngioma, MAb 263 positive cells were seen at a high concentration in this
tissue (MADb 263, X 400).

Fig. 1b

In the patient wihout recurrence of craniopharyngioma, tumor tissue was not stained for MAb 263 (MAb 263, > 400).

number of cases were included in this study, further tissue may have a high probability of recurrence. GH
studies are necessary to identify the factors that deter- receptor was positive in astrocytomas and negative in
mine recurrence in GH therapy. In summary, patients germinomas, with or without recurrence. It is therefore
with craniopharyngioma treated with GH, a positive speculated that each brain tumor may have its specificity
immunohistochemical expression of GH recetor in tumor for GH receptor expression.
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Fig. 2a

Slightly positive cells were seen in the patient with pilocytic astrocytoma with recurrence (MAb 263, X 400).

Fig. 2b

In the patient without recurrence of pilocytic astrocytoma, tumor tissue was slightly positive for MAb 263 (MAb 263, X 400).

2) MH. Connors, JE. Bogan, Brian Chong, Sobha
Kollipara (1996) Expansion and shrinkage of central
nervous system tumor coinciding with human
growth hormone therapy : case report. Neurosurgery
39: 1243-1246
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Fig.
. o0 Tumor tissues in the patients with germinoma were negative for MAb 263 regardless of recurrence
(3a: with recurrence, 3b: without recurrence) (MAb 263, X 400).
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IR PNETIC X3 5 R HH MERHE AR s % & 2
L TOBSHREaERS L LEEEDRE

Post operative adjuvant therapy for PNET in consideration of

peripheral blood stem cell-transfusion.

RARIRZEREA IR ANifiE s e

BEHEF &FHE—E BRLE—

---case report---

INERH

=R SHAREER

i BA REEE RBREN BE

[IZL&IZ]

PNET(primitive neuroectodermal tumor)® BT
[ZOWTIEF—EDORBAF SN TLALA, 19934
DOWHOS A (Z & ME /IRELSMZ 4 L 7z medulloblast-
oma BROEEE % 27 5/NERD(LEMEAGAES % PN
ET& L. /)Miii%E4 # medulloblastoma & 279 5, &
NooEEEIMBLLTE Y, —ICIEE—
OB THEELS TN AY, L L., PNETEHROH
HEREB LRV OHIBRTH 5,

SEF~13. /NE PNET OER #1325 L. KM
BRI MR E M % Z 58 L T ORUHRIaEE, (LEiEE
EREhERE L LTRHWOEER T k0T, BT
MHRIEZZE A, BET 5.

[E f1)
1m%BR
¥ oA, e, ERIER
KIGHE : HaciR&z ezl
BEGERE - 35k )R
BlwiRE
199711 £ O BEREZFRA TV 1998530 £ b
IEARE &2 b 6 AN, EIRMER & R L7z,
6 A 14 H{EHR R H13858 L TEBE AR, BEEPCT scan
I THiESE ASEH N, 6H16H LFHBNM AR L7257z,

APl BT R, - BieEERIPT R

B112.5cm, {58 22.5kg, FEF 54.5cm & +2SDLL
FOFEEILKE FBH Tz, GCS3-5-6T, K%, IFLEHE
BEEHIH, BREFRRICIIRE#EBD AL 5T,

ABERFBEE AT R,

- MR - E(LFmeE Bl T RERELL,

- PefaffEd  46XY (IEH BHE)

- BB R SRR CEHS B RSN %
87z, BAEPCT scan TIIRHZEYLK & HRITAREAIC I
A5 BARE L | iso~high densityDheterogenous density
BRI & Blow density 7 328, —HEROFEEER T
Fio MR AR LIz, BEMRITERBEILR A
AIEAZEM (Tiso~low intensity, —iBhigh intensity D H#
L BHIEE 72 heterogenous intensity & low intensity (D%
fazB¥, —EOEREMNIIIFLIERDRERL
7z. #F 7z, third ventricle, forth ventricle, inter hemis-
pheric, syivius, retrothalamic, interpeduncular, crural,
ambient, prepontine, quadrigeminal, suprasellar, paracallo-
sal cistern®iso intensity # 28, 18R R IZZB DI H
ST, FEEMRZEAE BEbN: (F1),

ERREEE ([2)

ABEENAMNE F L+ — U #HE{TL . 58K, EHiE
FIHE LI, BERMIIAE23Class VTH -7z, 1998
£ 6298 . MufEE OB CERIEAMIBARIEAIC &
% EBER A ENFR & V-P shuntZ 51T L7z, WihArR T
., EBoXmICERZED, HEEHOBEESE
ATHED, BRAIPHM &L, BSESHmE.
BAABAE T, cisemlCEMWBLTH D, BE, A
TaBhAR (AEE 2% L T Wiz,

WEMRAIATR (3)
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B 1 ABewsEASE MRI: EE2 ; T1(TR 420,TE 153 38@ (%, TEE ; T1 %A@ (gadolinium enhancement)

MR & G RITEAREM I Ziso~low intensity, —&Phigh intenity ! HL#ZH1E 57 8RR L heterogenous  intensity
Llow intensity DIERD %388, —FPOEBEE A IIF LB R LR Lz, £/, third ventricle,
forth ventricle, inter hemispheric, syivius, retrothalamic, interpeduncular, crural, ambient, prepontine,

quadrigeminal, suprasellar, paracallosal cistern & v 728 51 AcisternPIZiso intensity %228, 1§
REMERZ A58 < BEb Tz,

R P 7% 38

1998,6 1999 2000
Symptom :
' A _l:he -f\ﬁﬁhﬂmﬁfq]ﬂ“ q 1 ™ it e Tl
cons. A i A P A
ascites Al «u
Therapy :

W ERE - )N R R
¥R 485 466 43 46 £ 9. V-P shunt

8/3 10/9 1/20 3/3  5/11 /10 1171 /11
-5 -11 -22 -6 -13 -14 -4 -15
\/ \ v \4 \ Yy V vV

f f
7/22 FHIMmE R EEm4/2 6/10 7/16 A i 0 MR 2
-8/12 -15  -30 -30

Irradiation : % ;Whole brain, # #; Partial brain, * * *; Whole spine
Our chemotherapy protocols

Y .coprao mg/m?/day + ACNU 40 mg/m?*/day
:CARBP 40 mg/m?*day + VP-16 160 mg/m?*day -+ Ifos 2500 mg/m?/day
:CDDP 40 mg/m?/day + VP-16 160 mg/m?/day + Ifos 2500 mg/m*/day

X 2 parkizd
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X3 mmageEs

a,b ;HERM(X400) c;Ki-675E( % 200)
e ; Grial fibrillary acid protein4¢t5( X 400)
g ;Epithelial membrane antigen%2f2.( X 400)

d ;S-100 proteinZ£a( X 400)
f ;VimenitinZ2 (X 400)

HEf Tld, ZMifattr & <. Rabi3/NEmian B TE L U £ AMIEEEH
WExnf, —H#icbH 3D IZHomer Wright rosettelk Drosette 'R 5N 545, fIICHIZ -

FAHEERER o hsh o7z,

FERETIE, WTNLBEERAERICH SN, S-100proteinfe AR & 58 < [HiE
#~ L. Grial fibrillary acid proteinf ., Vimentin#:f&, Epithelial membrane antigen42tf
FESBICBEE AR LTz, WM LRVl E A WEERLR c BB E h e,

ROBRTELVE AWENMEGELET, §B5H)I2Ho-
mer Wright rosettefk Drosette HVERZE S 7z (K3 a,b),

Ki-67 rabeling Index($26.5% T& -7z (H3c).

FIF R ERA TIES-100 proteinf 35572V L
551 (B3d). Grial fibrillary acid protein, Vimentin,
Epithelial membrane antigen 428 (3585 69 (2[5 1% (&
3e~g) % L7z4, Neurofilament triplet proteins,Syna-
ptophysinft (321 TH > 7z, £z, MIC2 geneEH
T & 5 glycoprotein P30/32% 38359 2 HBA-713L{Ak 25
THRERICLEETCH -7z, LLELOFRR LD, &

4912 glial differenciation® 7R 9 PNET & 2217 L 7=,

WREREA (H2)

i EREEOWE (GCS4-5-6) L I HIRITAHE
. EREBEA L. BOIEEF T &) L,
19984E7F 10H O BREIMRIIC T, HRIZEABRZ
el s nich, GRKERSERE ICERFEZR
ventricle, cistemDFEIIE(LE -7 (F4), =
T. synchronaized radiochemotherapy & L T. whole
brain irradiation (29.2Gy) & CDDP40mg/m?/day, ACNU
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X4 fieasEMRI : B2 T1 (TR 650, TE10) S438E{%. TFEX ; TI363E(& (gadolinium enhancement)
HHEAEMRZ AL S nicht. BRIRNERI AR & ventricle, cisternN DR E 37 L 72,

40mg/m?*/day D 72 A FFEERRIE (L protocol A)E{T -
foo BUHERBHR LGS 5118 (21.5GyBS) R T
O BREPMRITIE, ARIREERTA T ORZZERIC
ML, WEE LR, ventricle, cistemPNDIFE T
FRICHETRICFES b o7, EBRICHEIL
7= (¥5).

2HREN LIV Po—LEnTWd, B
R MR % 0f ) L /e KE{E¥EEE % B
LT, {EFERREL MR L DD, Spectra (Gambroft,
USA) #{EM L. B SRMEMeFMIERI % 2E117
WIhbL T+ BEENT AN TER (R2), &
DO, KELE#EEL LT, protocol B (F1) # ;&
R 52 L#FA, CARBP 40 mg/m¥/day, VP-16 160
mg/m*/day @ 4 B [ £5 &% § & . Ifosfamide 2500
mg/m?/day D 1HFE(FE1 protocol C)% fiefT L 7z, BE{E
IR H S B T & f@EBX-PIC TCTRILAA R 511
feZ &EH S, CDDPTIEA <, BHgSICBIER D
WCARBPZEF L7z, Lol EEEE{LAAGK

e olclzh, Z OEOALER L Eprotocol AIZE L
Tzo ERPREGICIZERRRIIHERE L 7oht, BERE(d /2 <,
BAIC BV TIZ1999FE3H26H DT, HRIZAE
F+. EIRIZ001 L HES RSN,

MOHRHEER T » BB W T, ARTAENREES
x4 2L ERE S LT, BTEtiREE (24Gy)
#HEATL . B, KEILEEREE FELIZA. FiE
DORENFEONTEE LT,

Z0RIFI2HNIC LEFENIC LRE LIRED
. &L OERFEEOERLZELIRDLh) -
fzh% 1999 &£ 5 BUIRHD o B UM, RABEE %38
&7z, BEEE MRI [ZT third ventricle, forth ventricle,
inter hemispheric, syivius, retrothalamic, interpeduncular,
crural, ambient, prepontine, quadrigeminal, suprasellar,
paracallo-sal cistern DFEFFIEE DOET OIFK#BH -
fz¥h. MEBOEREMNERE & ¥l LT, protocol A D1k
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X 5 mstigmestpamss 5118 B OFEEEMRI : T1 (TR 380, TE 15) 588§ (gadolinium enhancement)

G ER AR EORZ T ER I/ L., BENELE U7z, Ventricle, cistenNDIFZE F5E L
HETHICBESHM -T2, EBRICHE/NLI.

(3% 1) Our chemotherapy protocols

protocol A : CDDP 40 mg/m¥day + ACNU 40 mg/m*/day D725fEl#FcaiE

protocol B : CDDP 40 mg/m%day + VP-16 160 mg/m*/day D4 H RS
Ifosfamide 2500 mg/m?¥/day D1 H ##7E

protocol C : CARBP 40 mg/m%day + VP-16 160 mg/m*/day D4 H FHHEE#E
Ifosfamide 2500 mg/m%day D1 H #E

(X 2) <HECHAR MR >

FREUREER -
1999.2.19 331
G-CSF#5& (ug/kg) 7 7
AR I & (ml) 5798 3653
(/kg) 1159.6 202.9
FREUMmR & (ml) 200 41
FREUVE KRR (cells) 80.4 X 10° 57.9%X10°

(/kg) 4.47%10° 3.32%X10°
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FROEEREITL . . ESEEEER L. 1999
F5H14H & Ol TRCOME L REAZ B, £FH
MRUC CIIEERE*EETE LD o 7ch, BRI S
HRAOBEEEE S L. 27/ (30Gy)
ZHEAT L7z, ZOfER. M0 & IMMT 2/55° 5
199956 A TAICI34/5(ceE L7z,

19996E7H12H & W BU, B, BEEEFEHSBBRL.
BEHEBCT scanlZ T forth ventricle &2 UM% BEE & Dcistern ™~
BEMERREOREZ D, FIFPHOMRITIE,
third ventricle, forth ventricle, inter hemispheric, syivius,
retrothalamic, interpeduncular, crural, ambient, prepontine,
quadrigeminal, suprasellar, paracallosal cistern® 777 &
EASEICIEAL., Bo, £IE=EEcistern, ventricle®
EEEANAREN LEBRBLI, T0, £h
F TORGHRRS £ Z@ L . BEEEICHPBE R
L (24Gy) % HETT L THRE O8ERE & MR E Ok
#58% , BEHERCT scan FAPREERZE OFR LM%
Rz (E6).

ZFO®RIBERIFPTHNIBEOHEITLHL, R
IFITIRRE T dH - 1= HY, BAEFMRIT (Zventricle, cisternP
REZECHICHELZRLTW:, o, EiCT
scan TR JRIENIBRETIE s W h - fo, £ DR,
19998E9H 8 H D EEBCT scan|Z THI/K DI %38,
JEREN G R X N7z, 6H (R ICITEREE » R
L. BAERMRIIC T, RIEEE cisten D RIFIEE D% T
DI K & lateral ventricle, third ventricle, retrothalamic,
paracallosal cistern DFFFRES DK% 38 7z (7).
ZT D7z protocol ADILERLEZEICHETL. 9H
16HED S EREEIRE L, Lr L, BEKORE
LHESNID > 2128, protocol BIZ & AL
T L /iR FRLBEKOEDHE o NTh,
FEEPMRITIIAERE I S SICRL TV, Ly
L. B/KOREDE—EM T, 2HREIIGR2IIEE
L. 2000fE1H 108 EROEHIEE # 8 1, FHEP
CT scan TIIFRIFRE DI K, IREBCT scan TIEARKD
8 OBEEL Tz, BU, protocol B D{LFEHE
EERET Lcht, FmERELD ., Wiz, BUMSE % §f F#
L. BHEEIEZRA7:0, BERHE MMz 2
x10%kgliiiE L7248, EI{EF SN 9, 2000E2H3H .
ML o205 B, REN 5275 BICTHRT L7, #
wEIgohiad -7z,

[Z %]

BA#EN PNET O F®IZEHTARTH 5, HAEN
PNET # ]I $4& L 7z Hart 35 £ U Barle &2 & d
EHEGEREIE 10 s BTH D 2), TORICHEEN
Tz 2li—2F RS & cisplatin ZH0 & LIc{bER
FICLAEETH 1 FRIEROEFRESZ L INI0N
B)

PNETO fBhEREIL . BEEFAEICHE L. MURHRIGSHIC
MA T2 L EREOR A AT ENTE/z, Evans

SIIBEFEICE VT, BAHIRAERM( 5 EEEER
50%) & CCNU, Vincristine % fif ] L 7={45 (SELTF
£ 59%) CRABRENROSNLI T ERELTW
5%,

W, (LEFREOFME D 12 & v ERDIZE
&£ 1y, 19834F & b Packer S [ZPNET/medulloblastoma
|Z%f L. CCNU, Vincristine, cisplatiniZ & 5 {bZ#8E#
TV, 871% LV IBHTHVWSEEFRZFTW A,
Thid, 5 01975~19825F DA% & LB L T
BEILGSVHEETH-7/2OW, £/, Boors id
etoposide % B3t T F \\ T F FEmedulloblastoma (= % 3
Z2ERAMEAEHBLTWAED | FS IEPNET/medu-
lloblastomalZ it L, HUS SR | Ifosfamide, cisplatin,
etoposide % {5 L. 14 FHEI1%. 2FEHEFFE% L
BIFAEREGETVAY

APlL radiation [ HIEFICETH - 12H, BHFEIT
WA EZZALERRE = B L1z, {LFFEEO protocal
(3 PNET 209 B RER L H DAL W Tod . AFEH
V3 24/53% T high grade astrocytoma *° neuroblastoma |
LTHW, RIEFEA#B TV 2#0ENTZ protocal
BEA L 7o (WIFERERS 121X, protocol A, FARMESIC
xtLTid, protocol B (£ 1) ) .

# 7z . By Sridharan 5 (4 recurrent malignant brain
wumorlZ Xt L | FEIEB I FREEE S D 0 E Vo ik
Bhro. BREHMBEA L CoLEREOED
% L. alive and disease freeldF1937.94 B, 34
HEERBRT13BERMELTVAEY,

MR GRMEr L E L, B
FRERICERT, FEEASENC &, RiGMmEsH
faghald B X BRI IC AT TR OB MmERER,
M/MEEOEIEREAE N EHEH S, DNREMER
EEICB T LBEALREI NS LB S, A%
HERQ 2 A2 X 10%B/kg | & N T EHERIE # A aE I &
BA5DIC+ALBRMBEIEENS LEDNTEY,
KrOEFIHVTH, BHMEIEZOIREIZT 52 +5
BEEEET A LN TE (R2).

PNET\ZHEEMERCRS - B OBR A FFREM - 226
Wiz zE U, e CEEELS VOB T
Hb. Br b, BEOBRED S TEAHI AL
TERWEHIETL, £/, BBPEh TN DOILES
EOBUNTIE E N/, B SR %
FALIcKEB(L¥FEE#EHELz, LHL, KR(EF
BEORERANEI N TH Y . SR LRES I
HRD CIHEIL TWRWEREIZL D, informed
consentDERME T, £FREHNBVLEIAICRAENE S
N E&RL7,

SBRIIECHAT—I—DERHIVETH S L
Bz, SNoDERICHTIEEZIVETHL LR
bhiz,
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X6 e 2mmstianss o | Fk0BREE 1B OFELE CT scan
forth ventricle MU EBEEE O cistem~MEIEHEBRLZ O FE FBH 7
TER : HIREE R AT SRR E4Gy HE TR DTS CT scan
RIREBRE DER RN E B

X7 Rasker@msiEss CTscan & [FIFEHIOTREEMRI
EZ : 856 CTscan
FRGREKORTE 2380, BEEREIRETE 2 -7
TER : JEEFMRI ((£ : T1(TR 6400, TE 10) 3&3HE{%. % : FLAIR(TR 10002, TE 161))i#i{§
ventricle, cistern OFE{EIEENIE K FRH7-
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LEHLTREREEEZE L FELSZ onic—ph

A Case of cerebellar medulloblastoma with extensive CSF dissemination.

JB)IERERS: ARt
IR W, SRR, (AREIER. MEEERE. B, BrLED

[FLaIC]

B2 fE (medulloblastoma) (% . /)\RAKAER D 122% %
dith, HREEEICRWTES <, MEREBICFRT S
BEMEHTH A, £z, BREEERLOTVE
mrLTbE<{HMonTWS, LHOL, BEH -k
EREICE CRIG L, SEEFRTIINS% LS DN
TWAY, B, TOMHEMELICDOWTIE, desmoplas-
tic medulloblastoma, medullomyoblastoma. melanotic
medulloblastomaZs & @variantsH' & < FISNT V5.5
B3k 2 3. RAERF, BN HBEE T -7,
BEFELEA oh-—Fl2ERL ., T OREHEMSS
BcER L7 b 00, lER{EEFREICTED G
DTHET 5.

[7iE i)

4% L2 NS990487

FRABITREE. DA, et

BURHE : 1999 B L U | BITHIC O T VTEY
PILaotz, EENALLELDEER, BHZHFA
B&Hchh, EERNREHC AR 72 D, FREBCTIC
TEE#ERmEh, E1H2ESBARK L E o7z,

ABRRMRENHRR  ERERHTH -0 B
& WEROKRANERTCH -, LA L, BEEER
BEERIED D -1, RERICRELR <, ko
R EE AR LRBO AL -, RRESITER
iz, Eic. W FREEEEBR R TUE K U fiBabinski
a1 % B 1,

B BRI R © BECTFig1) Tld, /MEhER
ICERIEE SN EELED, Bz, ZEHE.
FEARRER oL Er 2 32 E Ol ikE 0 viEEo
ERATR LM ST, BEEBMRIFig2) T HERT.
ER BRI RIS S A o,
F7-, IAHE- Bl TEHEMRI(Fig3) T &R ZRERHE

xR,

BERMERR : MK - E{tFRETEREE &
j8~ — 51 —(AFP, CEA, HCG, CA19-9, NSE, FEHVA -
VMA)b 2T Th -7,

ABite#:d : FE12A6H ., LR iRiEEE ) /)
A SR EPRERS DS I T, REA T FASEIC T/ R ERRE
B O Wil & fBIT L7c. FHAR Tl (Fig). /M
hEREREE L. TRE B TR o B WSS 2 32 |
Ch xR L.

WEABFHRR  HERLEFEAFgS)TIE, 707
FUBERKERT S, MRRAICZLW, NEME
OB MR UM ICHEE L. RMEERESEIC LD
ERDohRBERICABEBEINTVSA, ZLEZE
DOBFERHEOHICEEMRIEIET 4BE2ELTH
.oty MEETERD T, MRS EGEIHRET LD
DD, BB IFERD I - Tz, BIEREFg6) T,
GFAP, NSE, Synaptophysin, Neurofilament, LCA, MIC-2,
Desmin, Keratin, Vimentin7s &4 Tt T, MIB-1 LI
1316.9% L BfE %= L T Wiz, @ TR LI E}
JEZEMRES & % 2 541, PNET*neuroblastoma’s £ &
Bbn, SRcERLELY. BBSODIRIET S, K
?desmoplastic medulloblastoma & Z5Hf L 7z,

WEEH MO TRMBEETH L2, B
1§ - LR IC A LB A Shc o, BIREZ4
REFEDTH A0, LFFETRELI, EILE
FEsEt - NREMER TEwing's tumor (Ewing's sarcoma
and PNET) [ZHE{TEhTWA 7o ba—LEHFAL
7z(Tab.1), Bl % | Vincristine, Cyclophosphamide, Adria-
mycinlZ & % Regimen A & Ifosfamide|Z & % Regimen B
#REHIC4 I—RTV, BILEI—AOFHIIMTX
DF =Y F == oORELHALK. 23
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BEERCTE 1

Fig. 1

SBERMRI Gd(-+)

Fig. 2

—ZHRTHICIE, FAM - Rt - EEREERL. R %, BAEBMRI(Fig.7) - EHEMRI(Fig.8) T 4 MEE 1 E T
RBESITOHEL, HBRENICEE 2RO AN > CHE/N - HELTHB Y, BlobFHEEL#EL T
fzo E1z, ZOM., —AYORH & [ MmEkED #28 B,

iz, FIHF K U'G-CSFAF| 0 5 TR L T W
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Fig. 3 | ﬁﬁﬁ Gd)

Fig. 4

[E %] SHEEEN, oty MBEEZRED Shigh o,

AEHNE, BITRETREL., 937 ADRET, fz. REREBTERIVT - =2—0~OMEER
[LE 7 HREEE 2T 5 10 E - fo, RGN 9, Btk /B Ewing's tumor (Ewing's sarcoma
WmETE., DHRBREEESZA Sh. b - FiE and PNET)R ED~<—h—bfglETh -7z, LLEL
ICIRE RIS A (f > T Wi, REMRE TR/ ., BHTRMEGHENTELEERLEAON
MEoEEmR I EEL w200, ZEOER fzo LA L., @% Omedulloblastoma’s & & (T 875
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THBEER L, HicT 0B E 2 BREM S IFEY
ThoTeo TOELIRBEARBBEETLILOLLT,

ES® 0igigd %, Eddesmoplastic medullo-
blastoma'%$(¥ 515, —75,Burger5" (tdesmoplasia
DERALEGEGE X E T 5L O Fundifferentiated

medulloblastoma& LTW5A, LlE& b KEFIT.E
(Mdesmoplastic medulloblastomak |\ (Zundifferentiated
medulloblastoma & & A © #1172, Medulloblastomald: .

BEHR (EFBERICE RIS L, SEEFERTIRE
50% L EHNTWAM A FREFIHED TRA{ER
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Table 1

{t2EsEO 7O a—IL

Regimen A:
Vincristine
Cyclophosphamide
Adriamycin

Regimen B:
Ifospfamide

1.5mg/m? IV  1HH

900 mg/m? DIV 1,2HH

30 mg/m? DIV 1,2HH

4 g/m?
2 g/m?2

DIV 1HH
DIV 2-7HH

ALBZIBEREIC2EBRDIEL., FH4O—AfTS
$hE 2 AT, BFEMorBE R orCMTZ2E B
EET120— AT 3)

*FIC{HI—A1HEIZ
125 mg IT

Methotrexate

Fig. 7

HEEE 2L, BICLelRiEErH-TED,

BT LLFERIFEEITARWNS Bl EICE
FEoEL - ANRELFESL TEwing's tumor(Ewing's sarcoma
and PNET)(Z%f L T Adriamycin*®Ifosfamide # F £ %
WIS LB ENEITE N, SEEFER D 60-70%2
BEOFRERHIT T 529, Zofh, §EEZO
regimen[CHEHLL | BlcA v =V U HF—/1—=Hh 5D

MTXO8FE L OFH L, (EEFREE T L. N
ICHEBLEVENRDRD I, b, BUEEREICHE
LTid, /MNRICEL TR L D REEER & A48
BahTsh, YBlo At THSEELT O/NRENC
ST, BHRGHRBHEIREbETE, 58
(F472 VL6 — 2T TR, SHICTLADEFE-T, 2
fii - 2EHBHZETALLLTWS,
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Fig. 8
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. L BEREE R S . RBMRNIER 0 —fFl
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tomalEZ Sz,

. 2 RURECEREICENE R L.
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pp205-225 Tumors of the Central Nervous System in
Atlas of Tumor Pathology AFIP Washington DC
1994

Dunst J,Saver R,Burgens JM et al : Radiation therapy
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Evans RG,Nesbit ME,Gehan EA et al:Multimodal
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=3
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CMT 2O0—R§& Tk
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EiBFEAL, KISHIEL:Medulloblastoma pp80-83 H
ARESRE 2R RAEEREARRES 7 —7 b
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INBBEIFIEIC B ZMIB-1IEHERDE

MIB-1 Index in Childhood Medulloblastoma

R FE AR B AR )
WZE)BIL 2 £ b EERE 7 —INReR, 5w

PR T AL RE R e /M R

D, (LOAER, BIF#—?, EP#HEY, B

[(FL&IZ]

L. FOFERICHVT, FiTEBEHEOA T
HEOEMOEGENMGoN S Lo L Fily - BEHR -
{EZEFEZ REAICIT> THIBRLEEWFIAH S
EMHISNTH D EETIE. N #standard riskBf &
poor risk#¥ (2731 THEERIRA G s TV 5,

standard riskB¥lL. A 3I~4FLLET, FifTick b
2 d 5 WIIMNEERED A L1 THE D 15
MRE #BH A WEIE L, poor riskBElF S NIZEH L
RubnEanst,

FRIBFZRESE0Y (CRESFRE (L, & LT/ ERIC R
9" %small round cellDEFEH &7z H/NREMIERE L —
BENLH, EENROB LN OH B & HEHRD &
UVERIICR T 3 RIGH R 220 FEET 2D TH
0| WE I ZESE NI A0 EN D B D EE
AoNb, £, REFRKIEETTFRICHET
AETFEENY, HoH LEER TIRIESMRL NI
THLRERREALOAHADTIEIRVIEBBENS,

MIB-1#7ifkiZ. cycling cell (G1, G2, S, M Hi)IZFEH
TAKi-6THMBRICHT 2= A€ /) 7a—F+ L&A T
HhH., FOEHFEL, BUIR labeling index & & < #HE
L. MR OFMIcFH L SN THA™Y,

SEFk 4 3. R R FRERE v 5§ — ek
NFz/NRRESFRE 14612 D T, standard riskB¥ & poor
riskB¥. B LU, FERQFU L L2F R THITE
GREHB L/, 610, FHICH T AMIB-1EHR
EM L AR OFHE & Tk L OBEIZ DWW T
WEt Lz THET 5,

g, AiE]
KFEid . 1982 H 5 1997 FE IC MR | FEERE L ¥
— THESREOY I CBEEFRE & sl s o/ hNR14BITH 5.

FlsIT1F ~123F (F193.6F) T, FEhH T EFigllc
Yo SFUTOERHI06I(71%) & . T DRFEE LB
TH Y, standard riskB¥I T4 DA TH - 7=,

EEEICDWTE, 20 TR RETICHES # it L. i
FHEHRBEICIA T, 116 Tld B & %A (cisplatin,
carboplatin) % B4R & LI{LEHE LT -7z,

MIB-1#:fat, FiL=Y VEE/NT 7 « BB H
%\, microwave LI & fn Z 7z & (2. MIB-15i{k
(Pharmingen,U.S.A.)IC TRFR B % (T > /=, MIB-1§5
MR L BEAN TR BIEMRRO 2 VW E5 & SofFHEAR
TEHERY L T, 1FHN 025 & MIB-1[5 14
fazhy b LTEHR LI, A% b LIZIREFRO
EHaEI3 24821 433BTH > 12,

Wt Mg ALTE (2, 2B¥M o E$ i D W T i Mann-
Whitney U test # Wz, F/o, £EF 0K
Kaplan-Meieri% T{T\ . Kaplan-Meierffl#f D {ER 5 &
UH17E 0O F B A E (g-Wilcoxon 5 K UFCox-Mantel
%)l (3HyperKaplan (Ver.4.2.4-)) % fl\ /2,

[ %]
(1) standard riskB¥ & poor riskB¥ D F#. $ X U'MIB-1
BiFEIcoO>WT
FEF|DF & & % Table 112779, follow upfAfliZ&5E
24 B, B&E1SF4y AFEE3FELY A)ThH . 146
LRFHFEE LT Wiz, 209 51H|GEER 4 )3 E A
IZFETE L7z DA FAB 02 S 1dk L1z,
standard risk#¥(n=4) & poor riskB¥(n=9)D 4= {FHAR =
Kaplan-MeienE T 5 &, BEITpoor riskB¥ LT
BARRTH ., £0h284, BURNICFELT LTV,
4L FOETEME S Nz O (dstandard riskBED4F| D
& TdH - 12(Fig.2).
S EfEET L 721465 OMIB-1 15143 13715264 £9.1%
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Table 1

case age stage op

radiation chemotherapy follow up

prognosis MIB-1

1y T3a,M0 subtotal
1y T2, Mx partial
1y 4m T2 ,Mx partial
1y 6m T3a,Mx total
T3a,M0 total
1lyl0m  T3a,M3 total
2y T3a,Mx total
2y T3a,M0 partial
2y 2m T3a,M2 subtotal
10. 2y 3m T3a,Mx subtotal
11. 6y 2m T3a,M0 subtotal
12. Ty T3a,M0 subtotal
13. Ty 6m T3a,M0 subtotal
14. 12y 4m  T3a,M0 subtotal

PO wN
—
~
w
=2

FHE+ A F A+

+ 2y 4m dead 29%
- 8m dead 21%
+ 1y 8m dead 29%
- - dead 43%
+ 8m dead 37%
+ Tm dead 39%
+ 2m dead 35%
+ iy 1m dead 18%
+ 2y dead 20%
- 1y 4m dead 13%
+ 4y 8m dead 15%
+ 4ylim dead 29%
+ 15y 4m alive 24%
+ 4y 8m alive 18%

(13%~43%) Td - 7z, F 7= poor riskBf OMIB-1f51%
(3 F19284£10.1% (13%~39%) & . standard riskF¥
DOF21£62% (15%~29%) & W BT EMTH - 12
A, BEIFENRAEE IR a1,

(2) RIEFE#REFHR, BLUMIB1BHEIZOWVWT

FEIEEM/H2F Kifi(n=5) & 2F LI E(n=8) TF DEF
MM Z e 5 &, 2T RBOPITIRABILTFERR
Td - 7-(Fig-3).

/o, 2F KR (n=6)DMIB-1[5H R T F1Y33+
7.4%(21%~43%). 2F VL E(n=8)TIZF1921.5+6.9%
(13%~35%) & . 2F ki Of| THEICMIB-1E5 1= H
BB Td - 12(p<0.05).

(3) MIB-1BBMER L EF I >V T

FERTHAIZIET Liz1fl % o # < 136 % {7 A &
a9 5 & EFIFEREDP|(n=4) TIIMIB-1[514
31933+ 7.1%(21%~39%) 1 FELL_E O F(n=9) T3 F
¥921.7£59%(13%~29%) & . BEIIERB T L

fe Bl TMIB-1 [543 3 # % 7R L 72(p<0.05),

F 72 MIB-1[5 L A110%E (n=4). 20% 5 (n=6). 30%
P E@=3)D&BII oW TEFER a5 £.30%
P EDBHROREL ORI LB EER A
A > 72(Fig.4).

[AEF—45IIMIB-1BB1E R A30%LL ED3FIIZ DLV T)
EGIS 197 A, BR(T3a. Mo)

fEZE 2% . £h46.8Gy. FFT59.4Gy. FHH39.6Gy
DB EIT o1, BEDIC LIBEIEREAGEITL .,
cisplatinlZ —BF UG L 72 0V HIE ICE & T3 T (24388
7 ) MIB-15143(337% TdH > 72,

EMI6 ;17104 A, BIR(T3a, M3)

EE 21t £ CSFIES125.2Gy., BFrIBSTs4Gy N
A T, carboplatin’s £ 12 & B{EEBELITL. LTz
ABRLID, TOBBEL,. BEXEEHBELHAL
Fe ZRCERE LT o 120, [BBISE L fo(2 87~
). BHEAROMIB-1EHHII39%TH - 72,
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35% LMEETNTH I SEHK 2 OHZE T HF264
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LA L, MIB-1[5143 L f3FED T & Ot
WTIE B LIE/E Y TIEERWE T 2 HEDH
Td > 72348) 12, MEFIE AT S L. AP
N TORER RABI ENREDHBI R/ LI LD
DA T ZEOD & ITNRESED A THRKT — 4
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- Molecular pathway underlying medulloblastoma oncogenesis -

NV E PN N S
Ak F e At

[zL&®IC]

INRERIC FENE 9 5 B NER O 72 A CHUBESS (38 ©
<, BCHLHFEEI LD 4HD 1 LD HEER
BB Td 5", FE., BEFERE O 5T B O/
KL T2 ooREREENAA N, T oiE
BT, KIB#E DR D5 F M -© P IRMER O RAE
MEEBOREBALEA TRIBEHKIC, H< o
FEARET HSEENESELLTHON TV,
Turcotfif & #¥ & GorlinfiE {5 £ 0 [ K& (=T O fR T 12
HoTbhsaniz®, 202008 EHEEICE
WTiE, £ FH Wnt signal pathway & Hedgehog
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Rt (Fib) 1LRd & (A uFEomE
Holc, REFIERHSHLEREERBEY K- 2
DOEEBHSFEL . AEFIB & L APCEIEZ T I FfE
Al & D Germline mutationZ g T, REH & L
THEABEEZEI N T W, NEFIOAPCEETOKE
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L. MedulloblastomalZ 5 |F 2 5 EM 2 RR % 15H
L = A—5FLhh )BT LEMELIZicl
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Yokota et al.”) [T & 5 SR E AR bHFE TIT
S7z. 2 XPUALLTORISIE. Emvision kit (DAKO
Japan,for § -catenin and Zic) & anti-goat immunostain-
ing kit (Santa Cruzft. for Gli and Wnt-1)Z 2 /2, &
7= . peroxidase & D EE & L T3,3’-diaminobenzidine
tetrahydrochloride & F \ /2,
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Table 1.

Summary of immunohistochemical findings

case 1 (TS) case 2 (GS)
Whnt-1 -
b-catenin +++ -
Gli-1 +
Zic ++ -
catenin DK E(LICEETH S 2 LAUBAL TS [£EXA]

Wnt@Dhomolog T & % wingless® 7' 1) A — < D&M
f2THEIE L T 5 Gliddhomolog T & % ci®AFEE X 1
TWAM, F/z, GlildZ 6% bgliomalZ 5\ THEIE
LTWAEEIEFELTAEENZH O Ttrans-
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D FEBT, GorlinfiE & B D BEZFABEM R 72 13 T2 < pie
{Zmutation % £ D B F 12 B\ T H Gli-1D FIF G
EHRENITIET L TH H ( Zic-113 hedgehog signal ™
THRICBVTGl-1EREMICHEEL TWA T LAY
fENns, T4bb Zic-lORBE T ILREFEIC 5
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Clinico-pathological study of fourth ventricl ependymoma
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Prognostic Study for Pediatric Brain-stem Gliomas.
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Reconsideration of the treatment strategy for pontine glioma in younger age
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Astrocytoma (grade [ll) diagnosed as radiation necrosis by autopsy: a case report
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Fig. 4

Neurological complication of radiotherapy

1.Early-delayed reaction (4~16weaks)
Somnolence syndrome
Rhombencephalopathy

2.Late-delayed reaction (4months~years)
Radiation necrosis
Dementia
Endocrinopathy
Radiation arteriopathy
Radiation-induced tumor

Fig. 5
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for patients with malignant gliomas
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Table 1. Patients background

GB

Age
<50 14
=50 1
Gender
male 8
female 7
Karnofsky Status
60 - 70
80- 100
Location
frontal
temporal
occipital
parietal
thalamus
midbrain
Initial tumor volume
<20
20-50
50-90
= 9
Surgery
biopsy
partial
subtotal
total
Postoperative volume
<2
2-10
> 10

S AR =RNNE =R RNOoOW D

th -1 W

~ 00
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ME A Lol T AL AAT (dcentral, in-field,
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Fig. 1
Figure 1 shows dose distrributions for a patient with less than 90% dose area recurrence

10 months after surgery. a) postoperative scan, b) dose distribution for PTV, c)and
d) recurrence MR scan showing tumor recurred in regions recciving less than 54Gy.

Table 2. Recurrence

AA GB
Central recurrence group 6 (40.0%) 6 (31.6%)
In-field recurrence group 5(33.3%) 8 (42.1%)
Marginal recurrence group 2(13.3%) 2 (10.5%)
No recurrence group 2(13.3%) 3 (15.8%)
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1 O marginal recurrence group
O In-field recurrence group
.8 A Central recurrence group

0 10 20 30 40 50 60 70
Months

1 O Marginal recurrence group
O In-field recurrence group
8 /\ Marginal recurrence group

0 10 20 30 40 50 60 70
Months

Fig. 2
Figures 2 a) illustrate the TTP curves for the AA and GB patients, respectively.
For the 13AA patients with recurrence the median time to progression (TTP) of
central, in-field, and marginal recurrence group were 4.5, 15.0 and 42.7 months,
respectively while 4.9,5.4, and 10.0 months for the 16GB patients with recurrence.
Differences in TTP of the AA Patients were statistically significant (p>0.05).
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Table.2

FHLUL\PRSHiT R EESTE

* Craniotomy
- R ETa—
* Biopsy

Navigation Z LY PRS &5t

— Marker BFa1—T DiEA

— IR YG

— Navigation ZFiL\ Corticotomy

ERESan

WefT. PEALLI. 345 E CHEE L., Navigation#
Fet) L FRHEEER & R E L7z, WIS/ MIBRE MDA £
9 Biopsy # 1T L 7z, Universal Studio|Z Biopsy Needle
ZHEA LR 2 5% L 72, Frozen Section®#fER .
Malignant Glioma & DEZEI T -7z, RIBZEFDTE,
PRS Navigation T Biopsy & [6] U Tract % F) Fi L #: 1%
Smm T O HZRHEAISGyD iR BT B & L /2
(Figd), € O&AMTE, EBMarker  ORNE K L +
—UF a2 —T7=EAL, ARSI & BT Lz,

[ £#]

PRSZ. Interstitial Radiotherapy D7z ZFiFE Z
fREETHAHNS, LTICHARBEALEBHEBLT
W3,

BUHREIMI TR # Witk BrriRst & s L
BOTHEELT, BHEXLDFINETHEATGET
bHAH, FTIPRSH S H A MGHRIZEXIRTH 1 | EEBE
DIFIZKIEF T 5. RO BREDBTIIER LR
Ao HAEHIERTEIEENPRVOTH S,
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Fig.4 EAIRIPRSEES DERE,

A: ERRIC & 5HH. BIRYIBARTICPRSZIRATL TV 5, B
B: 3 M (Axial, Coronal, Sagittal) _t D +F3 X APRSD Sl # F&m L
4L v UEoMIRERISGYyOE N ERRLTWA,

B A Es0 & D EE15mm T15Gy O ELLR B # 3% 5E
L7z5&. SmmEBAI THIS00GyBES X 5 A, 20mm
DOEMLITIE6.4Gylc LHBEZ VL, LA ThHH920
HTHRETES,
fDREHLE VT VELIDRE D2 O3MED Y T A
TELLBREIZETHS, MATRSFBFRADRE L
FLPRSOBFMTH 5. MGHRFAELELF, BFHAGold
RICYT=b & EREAVBT X NF—ICEBEINS
o T, IBEGhEAHAFF T & 59, £ 7/zin vitroTPRS

D Gliomaffifiafk (o3t 4 5 BMRZNE bRET s,
15Gy T99% LA T DHEMIRB T - 729, Probe ZFHE
EALICHEA T B 720 I3 S D OSAEI LB AL E
hobE, BHEATIEEGRIG,FHE TSR
WZ EAHERTH 5,

PRS D EFEFZS 1232 D Stage (243 1T & 11 5 (Table
3), | HEERROE—H 2 . REUEROD
DE_H 3 EEDRHMEOE=MTH 5. A
(3HE 2 o RNREE IC 6 LPRS# (T L7z, BMEY N
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&P ATHAaNE 0 & 5 (B ClESRD A Sh 5
TEFIP £ /NS BS SRIRERE 2 E DA PHE 5| &
' IaREEsE v, NRPEATORBHIEOE]
HEME 2R Lo, SR EILRE L oHEZ
T, 650 D MHEEIENEICPRS % HE(T L 7z, MHEHNTEE
KCEEREE EOBIER 23853, PRSOEHAN 72
et IEE T Xz, 18f]ICCR/PRAA ST,

ARZE D FRSY % HEe1T L 7= Anaplastic AstrocytomalZ
B89 5 Retrospective Study Tl3EGFER ICHat#02H
BEZREDINFigs). £l MBEECMTEHEEH
W T W7z A% Navigation % F T & Brain ShiftD 7z |
EMEICERMELD -7z, T TOSETFKLE, 1§
HENCEMR TS T 2 Sk MR L. B TE

Table 3

LAY 72 PRSFRST 00 B M ACENE RE (= % 3 B {AHE D 2 )
EFHBASBETH 5,

F 25 H WP CTPMRIZ £ OB 2K % i
&b, Brain Shiftf% D Navigation /B FEIZ 75 1) |
L EOEMNHMPRE GERRICLS EEA SN
5,

(¥ &)

PRS Navigation D HESSRIR Z(BHBRZER > 2 5
Ltk FEERASEREC. HE A 74 hIL(KR) HEE
BE. V7 FRARIMEFTACRATLTF 7 Juv—
BIE—RICBROBBRICFLHOTH O, F#
%,

PRS brachytherapy

» First Stage

— initial experiences for various tumors

» Second Stage

— Phase I, II study to check the safety of PRS

* intraoperative irradiation after tumor removal

« few systemic and a few of local complications

* better results in anaplastic astrocytoma than conventional tr.

* Problems about stereotaxy

* Third Stage

— Stereotactic irradiation using PRS Navigation
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. PRS group (1/17)

: ®
8 7

|
n 1 P <0.05
4 7 D

] Non-PRS group
] (9/17)
& A

0 25 50 75 100 125 150 175 200
Time (weeks)

Fig.5

PRS# A i #% O Anaplastic Astrocytoma® 4= 77HHI4R : PRSFEFIHF(1995F L) (3
PRSIFIBHTEE(1990-1995) I Ll LB EICERER A L -T2,

[3Z ##]

D)

2)

3)

4)

5)

Muragaki Y. Taira T. Iseki H. Imamura T. Kubo O.
Takakura K. : Radiotherapy for Brain Tumors using
a Photon Radiosurgery System ( PRS ).: Clinical
Neurology and Neurosurgery 99(supp): 123,1997
Cosgrove GR, Hochberg FH, Zervas NT, Pardo FS,
Valenzuela RF, Chapman P : Interstitial irradiation
of Brain Tumors, Using a miniature radiosurgery
device: initial experience. Neurosurgery 40:518-525,
1997

FEEE ARREPHE H.ESELHUE B
5. PREBEE . WEIE . HAEE : Photon
Radiation System ( PRS ) (T & 5 BuAEBS 7GR I BY
3 5 ERIGE - 2SI REZEIC B T 5 65HEH]
DFRET- : B SIEIRKMEIMFE 2422000, fEHE
fiE &, F FE, £ Ul EE. &
B A 7 YBHICH 1T APRSBHIC L B REE
{Elz 2T Surgical Science21.1998.7 B
FBEE. BB ARAM: glioma MERAERICH T 5
PRS D52 HAREENERIZ D\ T, : Neuro-oncology
8(1):14-16 1998

6)

7

8)

FHEEE, ¥ FE, FE F. S8 & JIE
shF. HEREZ., ARERE, SELH : RiEE
l{2%9 % Photon Radiosurgery System ( PRS ) %
o BATUTR AR, - Neuro-oncology 6(1):19-
20, 1996

Muragaki Y. Taira T. Iseki H. Imamura T. Kubo O.
Takakura K. : Radiotherapy for Brain Tumors using
a Photon Radiosurgery System ( PRS ).: Clinical
Neurology and Neurosurgery 99(supp): 123,1997
FiEEE. AREE. BB FE BB S
B/HA : Photon Radiosurgery System |2 & 5 Htk
AR RERE Lo 9 B Ul R B T AR AR i R — SOFE 6
OIBEERNM & Tath—. BssEMRARIES
41999, B
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HEICRFBRIIT VA —7ICXtT B
LINACEAML SR BEIZC DT

LINAC stereotactic irradiation for gliomas

BGERIRY:  RfRiE ey
BAMED BHEZEKY

EH&LY

7 A —< DRI FWT - (CEEE - e
FOMBIC L 2 EFMERIREOBHE TH D, &
SICHEHREEIC S W TIE, ILABFRBHZITS 0
B—HTH S, BRTHIZEAEDERIT DA
BhHETIToTW 5,

ST YR TIE19974E7H £ O LINACKE 7 i R4
B(ERFTEX knife L BET)EZH AL, 20009E3A F
TEBERES /2 £ % 0100605 LIRS £ 17
W, —Ho 7 VA —=I1cxt LT HX knife®{T - 72,
TOEB LT OMIGIE, 1) malignant gliomalZ X3 2
boost, 2) eloquent arealZfF1E 9 5 low grade glioma. 3)
BE OBRSHREEEOBRRIL ERERE Lz, B
RENZIZ 7 ) A —=oflIcxf LX knifeE 1TV 2 h &
DOFEF|E T~ TX knife conference THEST L@ %
L7z, $IHRRBEFNEERL. KT LD
EET 5,

(EER1 (Fig.1))

6252t ARIZAZEDring enhance & 115 &7 |23
L. B2l %17 - 7z, R TldglioblastomaTd 1 |
PEKIBFTIZ60Gy D % 73 & BBE # hE{T{% | boost& L T
X knifelZ & 0 1[EIBBET, 80%#Rfilk11.64Gy D EhNR
HET-7,

X knifef28+ H Z#5:8 L | [F%F{ii|Zenhanced lesion
AHB L. 2B EOFM£1T - 7. RIS THREHRIE
FELEHT L7,

Z D% OMRIT lfenhanced lesion® 18 K {H[E % T
L. HEEGLIETLooHh 54, 2Z#ik28yH.
X knifet%275 B #E8 LEFHTH 5.

[fEM2 (Fig.2))
126% B 1. MRIIC THRBEICTI TP RE.T2TH
MR, GdIZ Tenhance X N 7L WIEE % 287z, #92

HEREHD

TR RRFE

SR> s AP

y HEOMRIZ Th M AMER #BH 17128,
MESMERA & &8\ FBRER S L ifTheiT. R TIE
low grade gliomaT& - 7z, WiAflcIE AR £ 5R L1z
EXDHEHRREAZE ALY, HEETHAHT &
eloquentareaTd 5 Z & & O | FBEEEE~OEED D
72 WX knifer BIBEBS 28R L 7z, 7RIS EIIESS, 1[E
809647 B 156.31Gy . #4457 M 44.15Gy(C TSI L
72,

X knife®94 A ##5:8 L, BHBIIHEIMAR TH D .
HHEZAPEROHIR b2,

(ERI3 (Fig.3))

125% 2%  ependymoma recurrence

199385k i IC B2 4MHT. S1Gy D IMEHRIGE £ 1T
-7z,

1997F 12 ICHFEL . BFMizAs 50, HER
FEIET & D SEPHE (Broca) |V & & A SEHH
HicE EF o7z, LRINCHSHRGEEEZT-o-TWAZ
s BINVERR & L TX knife# 247 L, 8B4 2|18
5. 1EIFRE75% R MIKSGy., 2FRE40GyRET L7,
X knifef%294 H ##5:8 L, MEFEREED S
Nz,

[ =]

INF—=d@EMERT &L DIREHRREIE
LABFRICBHT 5200 — RO TH S, Lo LESM
BEHREEDOERIZL D, ZTORME OH LIciaE
EFELT, =807 YA —< I biEEDBIREO—
DELTEAOND LI -2, Thbb, &
BOREMEESRLETEbADIZC L, FREEM
Bt REE C2RICBHE T 0REETCH L & h
S, I A —=IIx T B EMBEHFEEILERG £
ABVENH A, BFTX knife? 1T - 1o EH| £ 125

_.70_
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BRHE

SRSALA B
ETARE : S0%&R B 11.64Gy
(2GyIRHIRE : 21Gy)

X knife8 4~ B \
-

X knife274 B#%

Fig. 1 fERI : 6255 %t glioblastome

SRTAAT#E
80 %M : 15 #ME6.31Gy
RS 7
HE : s0% MM : total 44.15Gy
(2GyHRMN MR : 60Gy)

»:,_‘.- -

X knifeRl

Fig. 2 fiEQ : 125 tecal glioma
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X knifeHi]

X knife294 B 1%

A

SRTALA R
TSR R - 1EHE S Gy
RRETES : 8
AT - T5%42 81 ; total 40Gy
QGyREHE : 50Gy)

Fig. 3 fiER : 12X  ependymoma
Laho, BibEBbhangr £ EDTHI, (A%
9, PIMAERE L LTX knife % (T > 7256 2 =¥, FIZEFEISH L TX knife ® 1T - 7246 & R 99,
(table 1) (table 2)

LEd2ffiZlow grade gliomaTd 5, 2] & L figI D
R REFFRITIE & A £ <, eloquent arealZ7F
FET 5, FilcL AP EBEETH 720 TH
5. X knifell & 54815 T2 EEEGEOZE
DianZ Eno, HERNEETLL LIERHEBEND
HEZERL. XknifelZ & 5H0EBH 21T 72,

eloquent arealfF{ET % 7'V 4 — <t O &0
ExEZ 5 EMEPEBTHERLE L, &
S 2HMNES £ 179 156 [EE BB Deloquent areall
EEHiERENBFENAI L LIRS, ZOER
HE~NOEEZET 520, EAMBIHRS SRS &
—ODMWIGLFE A SN, FNRPIE ENE DR
EEZOLNEY,

TE23# I malignant gliomaT#H 5.,

1Pl EEETH A7 LABHLRA SHEn &
ZZRBH V72 §< biopsy, X knifeZ{T 57,
G, 2o sHER DD, HMEFIZHA S
NigweEZSNAEHTIE, BREDD 2 BEIA
fEl D8 WEA B EE LBEICD—2I28 5 DT
WIZA D,

fh D21 $ 8% O HFEEE (Zboost & L TX knife
ZEMLY, COBFREZ L NEWEENREHE
L7zH®DTd Y, anaplastic astrocytoma® il Ti%, 28
»AEEBLBREIBDShAV, LA LEFIER
TRLfzkH, BRRCEBRESBHEI N ®
radiation necrosis®D fEfEME L ERL 2T NEa o7

4019 X TIC B W THIHAEIC TEE O UG
BET>7.

ependymomaD | TIX/ATBEHETH H |, T OfthoH
TILER O BFHREFEO BT 00ZHOBEFETH
5, T REETIIINESIC & BB
HifTHh s, BNERLITHIHE. BFERIZTE
—lZEBZA N AL, FiliHAHEESERM, BFlcT
+H ML AITA R > FERR EIZBVTE, X
knifeDBIGIC/E 5D TRABVWHEZZ Shiz,

LIEE E8 5 L eloquent arealZFE(E T A low grade
glioma, malignant gliomalZ$3 Aboost, % DK
WEREOBER L L, @ 0ERIZD &+
L7z E CEMBARER LT - 7z, EEMEMES I
LIESEAEICBETERVWEVW) RERFHEDL S
A, HICETICEREEZBHOIEETH A T EDERE
WMERE, BHRICLIEHEELLCTELEVIR
ADST 5L, gliomall s 5 EAMBEHHRIGE.
ZOHREZOMLTNREZBLBISHILL S EE
AWE LT,

(4% :E)
X knifex HWTHEEBER T2 VA —<9flcD
WTHE L,
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table.1 #EAEETDX knife

ZH Fip Fiff AR KPS Xknifef
B fi &R gi#E  followup HARY
(months)
astrocytoma grade || 16M open biopsy SRT 90 100 30
lt.temporal 7Gyx 7@
tectal glioma 12M  open biopsy SRT 100 100 9
6.31Gy X7[d]
glioblastoma 78M stereotactic SRS 70 dead 7
rt.frontoparietal biopsy 24.82Gy
glioblastoma 62F subtotal conventional 90 20 27
rt.frontal removal +SRS 11.64Gy
anaplastic astrocytoma 27M  subtotal conventional 90 90 28
rt.frontal removal +SRS 14.5Gy
table.2 BFAEHI X T S X knife
2 i VAR X knife KPS X knifefg
=g 3] Fi gimeE  follow upHing
TREHA AR (months)
ependymoma 12F subtotal SRT 100100 29
It.frontal removal 5Gyx8[m]
51Gy
astrocytoma grade |l 28F subtotal SRS 80 80 7
It.parietal removal 21Gy
60Gy
oligodendroglioma 50M open biopsy SRT 80 70 25
It.frontal 63Gy B8GyX5[q] -
glioblastoma 49M gross total SRS 60 dead 11
rt.temporal removal 20Gy
62Gy

SRS : stereotactic radiosurgery SRT : stereotactic radiotherapy
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(X #k]

D

2)

3)

4)

5)

6)

(ERRI, FILTFHK, BHEZEK : REPE. &
FRIEES 1 £ 5 TE AL RIS O ¥Eaw & KRR
205-215

BEEE : BB ERINERSIC L 5ENM
R IR OB AR & EFE. 216-221

MHRED, HPESE, KEEA, #LEL, /7
PR, BIRER : o< T4 710 & 2 BUIES
DR, Bz, 48(2) : 121-128, 1996

Grabb PA, Lunsford LD, Abright AL, Kondzoilka
D,Flickinger JC : Stereotactic Radiosurgery for Glial
Neoplasm of Childhood Neurosurgery, 38(4), 696-
702,1996

MASCIOPINTO JE, LEVIN AB, MEHTA MP,
RHODE BS Stereotactic radiosurgery for glioblas-
toma : a final report of 31 patients J Neurosurg, 82,
530-535, 1995

Shrieve DC, Alexander E [ll, Wen PY, Fine HA,
Kooy HM,Black PM, Loeffler JS Comparison of
Stereotactic Radiosurgery and Brachytherapy in the
Treatment of Recurrent Glioblastoma Multifolme
Neurosurgery, 36(2), 275-284, 1995
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SR RER DT U F — v RAEBERICDOINT

Dissemination of glioma after radiotherapy

FEENA L V57—
KERE. HRERE, KE #

Key word ; dissemination glioma radiotherapy

[Freic]
BALMEIBAE IO A REEE L LT, EHRGHE
HETH ST L35 Ktz v, L LEGHR
MBI EENEL S LD —ERENBHEATT L
TL %) LRILEBE~OBERF IEH THRHEL L -
TLEH, —HEMBEIEREETA I b LS
HMonTwb, COHESOMRIEELREFICA
nBaRroRHEE* TEAIEIRELRET
ZLEND HLRBE LTI N TSR, LALE
fuiEsh itk IR E5 kR TS <. Bk
DEGFEHARVUT - BERRBH £ HRT M
ERELIE>TETWS, Tr bEEBEEHIC
) Oz BIF AR AIETEA, BERERRIC
BT AN A T E L OBRER AT
VEND S EEA, HEEPICOEHETE AT,

[HiEExR]
FEEAAL Y I —ICBWTHEHREEEIT o 1C
astrocytoma 3 & Uoligodendroglioma R IEZIZ DWW T
BEOEELRAEL. TORREGPOEEDR
HIFCTE WMRIOAHENTW S EDBERER/IC
(fig 1) T, MRIIZ TIRE 1T o 7o EFIC D = HEHED
SARE & ERELRAL. BHE L ofR., BEOERORE
th#ziT-7c.

[¥ %]

EFEOWM EITGMER 12 B W TCTTIE3/21 (14%)
TH - 1=h'. MRITI325/52 (47%)TH H . AATHE
AR T d - 17, oligodendroglioma . fE S} 13 /L O
BIAEZ<, CTEMRIZHERT A L3 TELD
fzo BREIFITHEL TH 5 ECTERLICEELTY
F=5EH] &£ MRUCFEIT L TH S OFER] T I FEEOIRE
EWEES oD oTz, TOT EHSHEEDRE

Bric EMRIO B A BN TH 5 LWL A, BEORENTE
MRI% ZBOHOICBWER THRITT 2R ELE
A 57z, MRIEB A 0% R275% 8 (T glioblastoma (GM)
53, anaplastic astrocytoma (AA) 29, astrocytoma (A) 19,
oligodendroglioma (O) 9, anaplastic oligodendroglioma
(AO) 3B T - 1=, MEBORBIEIIATAIEST, IZAEE
23, BATHEE12, (REAEES. MMEREBCIRER)10. /)id3p
Thb, HEBFOCZHEIN TRV, BEROE
B3R L7 (table 1). ZN S DEEPID ) BEEAPIC
FBELAS SN0 IEGM;20/53(37.8%), AA;14/29
(48%), A;2/19(10.5%), 0:3/9(33%) T & - 7=, MK
[CEEMERE AR L & 2T S NTRER IS L IERED fafR A
bBEVAS, BEOBBIIGMTERLE | BHE
DEVESIMEROLDHAZ N LEORERTH S
(table 2), HEHE L T & - ERALIZGMEI T MIREEI1C %
<. BHEASMEVCESITEIVINECHRL & OLE
EREEBIA, SN EVWEEAS.
e IEET & FEFEERAL & OBLE I IRGTEEPN LTI
# L7 (fig 2). MB¥ & bIAHOMD S L TV A1
BlAid b, FOERMEMIIBRICEOHENMEL T
ECVH,2ERMA S LBEOHEIIL BT
WAERFNTLELBEOGBRIAGEELTVLAS LW
ZA, cNOOMERIIERFE IR ONTEY .,
FoERIBHONLL, BENELHOERED
IREEIZKPSH'80LL L DEERIT5. 80LAT60LA LTI,
60LL F40LL ET13, 0L T TL2HITH o7z, 2D
LIHEBEAERL., AIGEL R A I ONEELZ
(BBEDHERTH AN, REORWEEIC L EE
DfEksd AT EbigE N5, KPS60LLENES
THEMEAVE U 72140 O3BIEEBAL (table 3)I3FHHE4. B
IVANEE6. SANE2 & FREEAL SBENTFRIZELD
TWAEALS NS, BEFFARIEEh THOTHE
SREEN 72 & = A | B A Bl Niperformance state % &
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I B A
SRS ém’ M
% iR 1
100 quffgu
50
4| 2 3 6
A total O AO total
astro. oligo.
Fig.1 FRAEMIM S ARSI R CTISN & MRIBH & T2 M2 hs

Table 1 MRI [Z THEFEE O 71T - I iEF O B EE 0955 I & IS R rEER AT
Brain cere-

Fron. Temp. Pari. Occi. stem bellum
M. 26 13 7 3 3 1
(53)
AA 13 6 3 3 4
(29)
9 2 2 1 3 2
(19)
0(9) 8 1
AO
e 1 2

&t 57 23 12 8 10 3

Table 2 MRIIC THEH L 735 E 0 ER (I

BRE NRE VBE  RE WER DO

/IETE)
GM 12 7 7 5 2 47/20
AA 5 2 5 2 3 24/14
A 2 1 312
0 1 1 1 4/3

AO
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IR

iR
100
50
1 2 3 44
Fig.2 RS G & $BE & oBE
ARBSITFNIEE BRHHIMNEE CHSEROEEE
Table 3  {kfERIF/ABEOBEERL &7 OBMEICHT 5168

KPS 60< n=14

BESG sz | Fl+BCE MR LR
wEE 4 3 1
EIVRIZE 6 3 3
HRE 2 2
A= 2 (1) 1
MBS 0
5 14 3 4+a  6(43%)

fExd Tz, HBEIICH T A2 EETREHES B
FERRS T & 7o) 2374 FIEI PR BN I HEfE A E U
etz D BRHEALSTRE CILEREICHES S5 2840 h
> TPl eI T o7z, 66 & HILESEILEINT 1
FLURIZLTIHT L TWAS, Fil7 - MEHREEEIT
ATBIE3BIH2FEETED . 1FIA1FEEED, D3
FUETSENTETHLTICE-> TV A, BELERLES €
ERIC>WT, HEFOEEOERBRE L FIlF
e & 1 L = (table 4), [FZEERAL 0 FEES ({50912
Eanhd, BEEFKESEEI N E0204F, 1
Bl ERIEEL A SN T Wz, BB MERICE T
BEL W plh2dfls n, S BITHIICHE@EAE L
TWe, 2O N—7OFEIESRMICEZ A5
N, GMOIEF N E D - 7o, EREICITERETED S
NiWA, FMICTHEERMBLTL E - 72658
Bld 2 HHERIZLIH) I LHEBS sied o 7o, BED

fiEREE cREL, FNFCh oo E et L
7=l A9 H 54, FORWTNLINEEECEST
FEL, BEAE L0 TH 1z, COT L
—THEEOHENRLE8IWNTH -1z, BB
MESEICER L TWRWA, HOHICERELTWA
flix3f T, O BAFICHEELSE T W,

£ %]

7 A —< OREREE MR (LERRIEIR . EiE
HIESHT, BEmMARES . MEIFIc L W B 5, Sl
TII21 %0 566%' VL FHE T T35, MlazzidiE
B % FZA L 73 \ vmeningeal carcinomatosis D51
FENTHAH, BHREBICHELD - 129, Bkl
MRIZMOEEIC & WEREEOZHFEIMLELT
ETWES, Lh LEREGORE & 1%E L« RE
ICEAT 5 &EHEETDH Y Choucairs HHIET 5
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Table 4  {EHEEG OREEER & FilRIFORH
3 EEp
EERERL L 20 1 5%
I EEF 58 24 17 71%
b 2= A A 8 1 13%
ibd 22 B2 /R R + Fid =2 BRI 19 17 8%
WEFNICHEREET 32 4 13%
LTV A —<DOFBEIIT.0% S HYTH S & (32 #k)
LEONT WS, [EEOHEME T IIRIEE2EE: 1) Erlich SS,Davis RL ; Spinal subarachnoid dissemi-

FEEE TIIGMIZ £ L & X 11T W A Hlanaplastic
astrocytoma& b D E TR WEDOHE L H A, G
FOEGTEAMBRMEVEERSEL S ICBED
HEABWI LR EDSBEOMEEIIAERDRE
W& LBEI NS EZA NS, RAOPITHLA
OB H BIF LR - HHEEAEZ D - /2, K
WICR B LRBENMERERFAAEATERLAD
BEZEITIAZENDALAZILELFOERE
8%, BBEMICHBERAERIZCDL ) ICHERE
HHBEH DY bo—LENBIFSREXFE-TWAE
PITH D, ZDIHEDEBMIEET ST EHEL,
Filr A FATRE L FUIBSHFEBROBIS L35 H, ¥
TIZREHE L TwWAHITIdBE LERTH H BLRILEA
BEEHAWETZENTERYL, RrOWETIIIE
I MEFHEBE N LTI EARD SNV & DS
RTHolze SO LITTHIMEHRIGE IC THEL,
LT ORHETHHREEL T 5 2 £ 3F DEROBEE
REEERDBERERBLERRLTVS, BEN
REZEBE I L T & TR VL HloMEHRBEIZ /RO
AATIFNERTHH LORRETH S, MEREIC
RELTE TV AHIIEAICBEREES & VAR
DETHINICHT BHMEFH LR ALERED
o ARBFMAFLTLS,

2)

3)

4)

5)

6)

7

nation from primary intracranial glioblastoma multi-
forme, Cancer 42;2854-2864,1978

Yung WA Horten BC,Shapiro WR ; Meningial glio-
matosis. A review of 12 cases. Ann Neurol 8;605-
608,1980

Onda k,Tanaka R, et al ; Cerebral glioblastoma with
cerebrospinal fluid dissemination ; A clinicopa-
thological study of 14 cases examined with complete
autopsy. Neurosurgery 25;533-640,1989

WITFHEE 5 R RESSS O BERE P REE D 35 1
Neurosurgeons 11;311-319,1992

Sze G,Solesky S.et al ; MR imazing of the cranial
meninges with enphasis on contrast enhancement
and meningeal carcinomatosis, AINR 10;965-
875,1989
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Clivus chordoma with lung metastases in a child - case report -
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Fig.1
A,B,C.E : T1-weighted image with Gd-DTPA on first (A,B), second (C), and third (D) admission.
D,F : Chest XP on second (D) and third (E) admission.
Note progression of pulmonary metastatic lesions.
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Fig.2
Histopathological appearance of the specimen obtained at the first operation.
A : Tumor cells have abundant cytoplasmic mucus in physaliphorous cells. H & E, X400.
B : Tumor cells are positive for cytokeratin staining. X200.

Table Schedule of Chemotherapy

Kur Started Protocol Chemotherapeutic agents (mg / m2)
VCR CPA Act-D THP-A IFO VP16 CDDP

T 23.Dec RabdomyosarcomaA dayl 1.5

day2 800 09
day3 800 09
day4 40

2 20.Jan Rabdomyosarcoma B dayl 1.5 3000
day2 0.9 3000
day3 0.9 3000

3 17Feb  Neuroblastoma A dayl 1200 40 100
day2 100
day3 100
day4 100
day5 100 90

4 18Mar  High Dose [FO  dayl 40 7000

5 15.Apr  HighDoseIFO  dayl 40 7000
day2 7000
day3 7000

6 23Jun___ HighDose [FO  dayl 38.8 6800

7 19.Aug  HighDose [FO  dayl 38.8 6800

8 22.8Sep  HighDose [FO  dayl 38.8 10200

9 21.0ct _ HighDoseIFO dayl 38.8 10200

VCR: vincristin, CPA: cyclophosphamide, Act-D: actinomycin D, THP-A: adriamycin, IFO: ifosfamide
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