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High grade glioma [CE W TFMEHENFRICEZ 5%

i

The Impact of Extent of Resection on the Outcome of
Adult Patients with High-grade Gliomas

JEUE K S SRR 1

(e

(1L LC&HIZ])

TEMER R EE (HGG : high grade glioma) (2% 4% F
firo&E, SEVFHHNPRICRICHEGT 50089
DB LTI I E TIZEZ L OBFRRE S LT
%, 2 Glioblastoma multiforme (GBM) % Hils& L
7= high grade astrocytoma (Z B L CTi&#7#% MRI % ZE
AT U7 BRI TR EE S PR IERICEBR L T
WHZERFENTWSD Y, —J5 anaplastic
oligodendroglioma 7 £ @ high grade oligodendroglial
tumor (%, AU BRIRHE oAb TR IE D R MRS & <
astrocytoma SR EHE & bhls U Pt BAf7effigE & LTt
FEH SN TV, Firf BT 2t s
EE <y, 2o, duifE RFICBIT 5 2000
LI O 10 4FH D HGG O T4t 24T - 72, £ 2
CHFIZ oligodendroglial component ™A i & T4t
FEVZHER UCAAFIT 21T 5 2 & kBT,

[X& & AHE])

2000 £F LARE 0 AL E K 2295 e C AT BRI
(54~60Gy) A HiAT S AT AT R NIEFI 2350 52, /N
5], brain stem glioma, gliomatosis cerebri, follow up
HIRI2S 3 1 H ARG OFEFNEIRIS LT, 7o, B
DB THIHNRE I B BIE R T O R Dy > T2 E
1< follow-up A 2% 6 A7 A A DAERI & BRI L7z,
S GRAE A3 AL NS B 7 AR 0D e L
(2 &Y WHO 2007 (23550 TR S AU, anaplastic
astrocytoma : AA, anaplastic oligoastrocytoma : AOA,
anaplastic oligodendroglioma : AO . glioblastoma
multiforme : GBM, & 512 GBM with oligodendroglial
component : GBM with OC &t H oy E S i,
Oligodendroglial component @ 4 # T high grade
astrocytoma #f (AA & GBM) & high grade
oligodendroglial tumor #% (AOA, AO & GBM with OC)
D2 HODFET/EL TTREF DT 21T > 72,

TR I IIELE (13 & A & DIEFIDN 24 K
L) O MRI & IV CREAMT L 72, fird | e 90 28
D3 > TR VVER] 2 complete resection B, —#5 %
72135 < OFEFHTRRE N B > 12 JEFI % incomplete

F5. S BRIT

IV N AN S AR T

resection #E & L. Z W& O HBIT mass
reduction % 1T 727 - 7= JEHI % biopsy Bt & L 7=
(needle biopsy & & Te),

IS H B LIS D P& IR & LT OFFE, O
Al KPS, QNS KT, @IESHHAL (eloquent area 73
BEATHDENE S0 @FEMEEE (WHO grade 11
F 7213 IV) . @it Temozolomide (TMZ) fi F DA
%26\ F 7=, Endpoint IZ 2417 HIH (OS) & My ALy
IR (PFS) & L7,

MEFFHFEE Lk, AFESRICE L T
Kaplan-Meyer % % i\~ 7=, ¥ #% A ¥ (X Cox
proportional hazard model % F VT BLZE &fRHT 21T\,
INESHEIZ L TRINE L TR OISR & 24 Bt
\ZTHEE L7 G & LT, @M C p=
0.25 L 72 o = TN 7 2 %IN) .,

(#&R]

163 il 3 RIRIEHEIC BB L7z, AA: 21 il AOA :
34 5], AO : 23 5], GBM : 71 5], GBM with OC : 14
T v | high grade astrocytoma 7% 92 {5, high grade
oligodendroglial tumor 73 71 f5il & 72 > 7=, JREERZ W AT
M GBM with OC & 72 - 7= 14 Bl O HI[EIFZ L,
GBM 28 12 il C AOA 23 2 fil72 5 7=, EALLIS DY

BWAEEFIIL, GBM—AA 28 2 i, GBM—AOA
23 151, AA—AOA 75 3 f5il, AOA—AO 7 3 fil, AO
—AOA 2% 3 72> 7=, Table 1 (2 high grade
astrocytoma &% & high grade oligodendroglial tumor #£ ™
BERMELZE LD, MBELZLERT D L.
Oligodendroglial tumor #£D 52, A% b - TH
JEAEMR AT < | AT KPS 23 2o 7=, FESHE I
B L CIIM#E CHEAEZR O RN > 72, Follow up H]
filiZ4{K T 20.8 » A ., astrocytoma #Ti% 16.3 » A,
oligodendroglial tumor #£ Tl 321 » A TH Y |
astrocytoma F Tlx 64 il (70%) 233 TIZsE 1=, 83 fi
(90%) 23755 L Cu /=23, oligodendroglial tumor #fC
IFFET AL 18 B (25%) . FFFE61 % 30 1] (42%) 12 &
EFEoTW e,



Neuro-Oncology 21(1), 2011

Al Astrocytomas Oligodendroglial P-value
(n=163) (ATs) (n=92) tumors (OTs) (ATs vs OTs)
[n=71)

Age (mean=£50, yrs) 55+14 59+12 50+14 <0.0012
sex Male 88 46 42 0.24%
Female 75 46 29
Location Right 93 50 41 0.36°
Left 70 44 28
Precperative KPS (mean 5D, %) 80+16 7717 83+15 0.04*
Tumor diameter {(mean =+5D, cm) 4.6x1.6 44x1.4 4.7+£1.7 0.232
Inveolving eloguent area yes 70 46 25 0.06°
no 93 46 46
Histological malignancy Il 78 21 57 <0.001°
v 85 71 14
Postoperative TMZ  yes 74 39 35 0.38°
(e a9 53 36
Extent of resection  biopsy 33 22 11 0.36
incomplete 77 40 37
complete 53 30 23
No. of deaths 82 (50%) 64 (70%) 18(25%)
No. of recurrences 113 (69%) 83 (90%) 30(42%)
Median follow-up (months) 20.8 16.3 32.1

a Student-t test, ® Chi-square for independence test

Table 1. Patient Characteristics

Overall Survival Progression Free Survival
Hazard 95% CI Hazard 95% CI
ratio ratio
1.005 0.98-1.03 0.62 1.009 0.99-1.03 0.34
Preoperative KPS <80 1.177 0.70-1.97 0.54 1.206 0.77-1.88 0.41
=80 10 1.0
Tumor diameter >>4cm 1.011 0.61-1.69 0.97 0.898 0.58-1.40 0.63
S4em 10 1.0
Eloguentarea no 0.580 0.35-0.96 0.04 0.752 0.49-1.17 0.20
yes 1.0 1.0
WHO grading 1l 0.712 0.39-1.29 0.25 0.848 0.51-1.42 0.53
v 1.0 1.0
Postoperative TMZ no 1.386 0.82-2.35 0.23 1.266 0.81-1.98 0.30
yes 1.0 1.0

* Increasing variable

Table 2. Analysis of high grade astrocytomas

<high grade astrocytoma &> 2B RAT ORER 2 LT, %2 BT I E 5
Table 2 |Z Cox proportional hazard model Gt #HiEAT eloguent are (28 £ TV 50 E 9 >, WHO grading.,

L 7= high grade astrocytoma #£IZ35 1T 5 PR 1234 % TMZ R Of B4 FHEER 7 & L7-, Complete

FICHE 2B a R LT, AREZRDD THRE resection #£(% Incomplete resection #f & el L, A&

K7-1%, JEE2S eloquent area (28 N TWVWDH 2 ED =% o T 0S, PFS HLTIER L CWe (ENRZE

T -7, Figure 1 ’Hﬁ%i‘%ﬁf# BT D AELFih p=0.022, p=0.042), —7J7. Biopsy #¥ & Incomplete

n‘? (E AR, A EIEEAFHM) . Table 3 resection #£(Z OS & PFS O ZEIFFBO o T2,

MES I IC 31T D 0OS & PFSICH- 2 D BD%
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Figure 1. Survival of high grade astrocytomas

Overall Survival Progression Free Survival

Hazard 95% CI Hazard 95% CI
ratio ratio

Complete 0.500 0.28-0.90 0.022 0.571 0.33-0.98 0.042
resection

Incomplete 1.0 1.0

resection

Biopsy 1.216 0.56-2.65 0.62 1.155 0.62-2.14 0.65

Adjusting for the effect of tumor location (involving eloquent area), WHO grading, and
postoperative temozolomide therapy

Table 3. Multivariate analysis of high grade astrocytomas

Overall Survival Progression Free Survival

Hazard 95% CI P value
ratio

Hazard 95% CI
ratio
Age*

1.095 1.04-1.15 <0.001 1.042 1.01-1.07 0.006

Preoperative KPS <80  2.856 1.04-7.85 0.04 1.651 0.72-3.77 0.23
280 10 1.0

Tumor diameter >4cm  5.500 1.26-24.1 0.02 2.268 1.01-5.12 0.05
S4m 10 1.0

Eloquentarea no 0.787 0.29-2.13 0.64 0.676 0.33-1.41 0.29
MEs 1.0 1.0

WHO grading Il 0.248 0.091- 0.006 0.423 0.19-0.93 0.03
v 1.0 0.67 1.0

Postoperative TMZ no  (0.590 0.20-1.71 0.33 1.123 0.50-2.55 0.78
yes 1.0 1.0

* Increasing variable

Table 4. Analysis of high grade oligodendroglial tumors
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Figure 2. Survival of high grade oligodendroglial tumors

Overall Survival

Progression Free Survival

Hazard 95% CI Hazard 95% ClI
ratio ratio

Complete 0.854 0.18-4.16
resection

Incomplete 1.0

resection

biopsy 12.67  2.91-55.2

0.84 0.439 0.16-1.24
1.0
<0.001 4.091 1.62-10.3 0.003

Adjusting for the effect of patient age, preoperative KPS, tumor size and WHO grading

Table 5. Multivariate analysis of high grade oligodendroglial tumors

<high grade oligodendroglial tumor >

Table 4 (2 high grade oligodendroglial tumor &% E

BT DR R 2R T, FRIERFOFHT OS, PFS

IR L Tz, F72, EEORKEN dcm %
B2 T =4 & WHO grade IV (GBM with OC)
OS. PFS HIZ PHR AR DR Th -7z, HIEAT KPS
DEWEE S OS 3 EITALHE L Tu 7o, Figure 2 234§
I 2 7R, Table 5 A3 %28 BftT Of
KThD, TERFIIFIER R, AT KPS, &%
DK E & & WHO grading T#& % %3, complete resection
#E L incomplete resection £ Tl OS | iéfﬁﬁﬂﬁ‘%‘i
FERLZENPHBL, ZEERITCHLAER
<RI h -7 (p=0.84), PFS % complete resectlon
HETORIER L CW A M2 & - 72 (p=0.12) , — 7,
biopsy £ X OS.PFSIZH LM TR AR TH o 72,

(E%]
Z OWFFECTiE. HGG % oligodendroglial component
DA M THy¥E L 7=, Grade 1 glioma (233 T, AOA

A0 DAEFHIMN AA LHRTEWZ LT L <
S5 TW5 ¥, FE7-. Oligodendroglial component %
A L7 GBM 25@H O GBM LR TFHELTH
L ERHME S TS ¥ Oligodendroglial
component D AFTE DS R IEECAL P IE T B AT 72
FUGZER L, TR THRUGEICEN > TWD EEZ
ENTWD Y, Zh s D%EEDRTBEZ I ThI 5
FINZIBN T, Z ORI HED T KT T 8N
oligodendroglial component OA%EZ L V) B7z > T
HETREL, lx Ot L LU CTRREELZ AT,
ZNETIZH, GBM X AA 2BV T, i ® MRI
{5 % T2 BEROMRATIC TREHE DS PRICERR L T
W52 EIFBEIORENTWS MY, Lacroix 5 IEHT
BIFEIED GBM TlE 98%LA E D A P U
BNS>TNDZEERLTEY I McGirt 513 AA
(2N THESRINZE D FERH H AN U 72 P12 BAFIK

FTHHZLERLTVS B, ReDRTY
high-grade astrocytoma #£iZ b\f\ b OWE L
kDO FERN™HE DAL, T 75 high-grade
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astrocytoma BEIZF W TIE, & BE TR A Oy 223
OS. PFS IZHER TR EBIFH T & L TURS L, i
IR DS RATF L 725565013, biopsy HUMEE & bhig
L CHAEFHMOER DR BRI o T,

— 77 high grade oligodendroglial tumor (23Tl
ZOMmA Lo XD LR TV, ik OB
BT OR TIAEGFHBICE B R EZE 52 o T
73, biopsy #f & L7 5 & OS - PFS HLIZH 5 034
TEHIRE O IE & 23R 372, AO <2 AOA O phase 111 trial
O THRHTIZFB VT, tumor debulking surgery 237
S LEPRERKR T TH S 2 LiRrahTing B9,
ASBEIORFETHZDOWME LT E LRWVFERTH Y |
high grade oligodendroglial tumor {Z 33\ T I 58 ER 5>
DEFEHEH L WIS TH AlREZRR Y @ cytoreduction
DEETHLZEDNRINTZEZLZTNS,

(#55E)

HGG {245\ T M5 ORI OIS D F A1
X 59, AIREZRFR Y @ cytoreduction & FA 5 X& T
bHEHEZXTWDH, L L7%Z&M 5 high-grade
astrocytoma & high-grade oligodendroglial tumor T3,
TN S PRI RE T RN R > TV D TR
PERE, bHAA, Z ORISR EBE KN 163
il & by 72wy, E 72, high-grade oligodendroglial
tumor FEDBEIIRIMAEFENGOLNTNWDTZH, &
72 % follow up 23R8 BV 5, 2451 Z OWFFERE R
OFHIICHIRE 5% 5 Z & I3 TH D, LL,
BRI I AT K D INATR2 B O RS E 2 & &£ - 7o 5
B LT, Z OB OFENIC K D FREHE O
BOMIERNERLRY S HRERH D EFhx T
FExT0D,

[References]

1) Keles GE, Anderson B, Berger MS. The effect of
extent of resection on time to tumor progression and
survival in patients with glioblastoma multiforme of
the cerebral hemisphere. Surg Neurol. 1999; 52(4):
371-9.

2) Keles GE, Chang EF, Lamborn KR, Tihan T, Chang
CJ, Chang SM et al. Volumetric extent of resection
and residual contrast enhancement on initial surgery
as predictors of outcome in adult patients with
hemispheric anaplastic astrocytoma. J Neurosurg.
2006; 105(1): 34-40.

3) Lacroix M, Abi-Said D, Fourney DR, Gokaslan ZL,
Shi W, DeMonte F et al. A multivariate analysis of
416 patients with glioblastoma multiforme:
prognosis, extent of resection, and survival. J
Neurosurg. 2001; 95(2): 190-8.

4) Pope WB, Sayre J, Perlina A, Villablanca JP,

5)

7)

10)

11)

12)

13)

Mischel PS, Cloughesy TF. MR imaging correlates
of survival in patients with high-grade gliomas.
AINR Am J Neuroradiol. 2005; 26(10): 2466-74.
Donahue B, Scott CB, Nelson JS, Rotman M,
Murray KJ, Nelson DF et al. Influence of an
oligodendroglial component on the survival of
patients with anaplastic astrocytomas: a report of
Radiation Therapy Oncology Group 83-02. Int J
Radiat Oncol Biol Phys. 1997; 38(5): 911-4.
Miller CR, Dunham CP, Scheithauer BW, Perry A.
Significance of necrosis in grading of
oligodendroglial neoplasms: a clinicopathologic and
genetic study of newly diagnosed high-grade
gliomas. J Clin Oncol. 2006; 24(34): 5419-26.
Tortosa A, Vinolas N, Villa S, Verger E, Gil JM,
Brell M et al. Prognostic implication of clinical,
radiologic, and pathologic features in patients with
anaplastic gliomas. Cancer. 2003; 97(4): 1063-71.
He J, Mokhtari K, Sanson M, Marie Y, Kujas M,
Huguet S et al. Glioblastomas with an
oligodendroglial component: a pathological and
molecular study. J Neuropathol Exp Neurol. 2001;
60(9): 863-71.

Hilton DA, Penney M, Pobereskin L, Sanders H,
Love S. Histological indicators of prognosis in
glioblastomas: retinoblastoma protein expression
and oligodendroglial differentiation indicate
improved survival. Histopathology. 2004; 44(6):
555-60.

Homma T, Fukushima T, Vaccarella S, Yonekawa Y,
Di Patre PL, Franceschi S et al. Correlation among
pathology, genotype, and patient outcomes in
glioblastoma. J Neuropathol Exp Neurol. 2006;
65(9): 846-54.

Kraus JA, Lamszus K, Glesmann N, Beck M,
Wolter M, Sabel M et al. Molecular genetic
alterations in glioblastomas with oligodendroglial
component. Acta Neuropathol. 2001; 101(4):
311-20.

McGirt MJ, Chaichana KL, Gathinji M, Attenello
FJ, Than K, Olivi A et al. Independent association
of extent of resection with survival in patients with
malignant brain astrocytoma. J Neurosurg. 2009;
110(1): 156-62.

Cairncross G, Berkey B, Shaw E, Jenkins R,
Scheithauer B, Brachman D et al. Phase 111 trial of
chemotherapy plus radiotherapy compared with
radiotherapy alone for pure and mixed anaplastic
oligodendroglioma: Intergroup Radiation Therapy
Oncology Group Trial 9402. J Clin Oncol. 2006;



14)

Neuro-Oncology 21(1), 2011

24(18): 2707-14.

van den Bent MJ, Carpentier AF, Brandes AA,
Sanson M, Taphoorn MJ, Bernsen HJ et al.
Adjuvant procarbazine, lomustine, and vincristine
improves progression-free survival but not overall
survival in newly diagnosed anaplastic
oligodendrogliomas and oligoastrocytomas: a
randomized European Organisation for Research
and Treatment of Cancer phase 111 trial. J Clin
Oncol. 2006; 24(18): 2715-22.



Neuro-Oncology 21(1), 2011

’7“ l/—

ED=-HICH AL @ERBE
F 2 R 3 DELFEM

The Role of Genetic Analyses for Grade IlI/lll Malignant Gliomas to
Determine a Therapeutic Strategy Based on Proper Diagnoses

FOURZFE S

Jpi g 4

HAE L

[IFC&IZ])

ENEAREBIE ORI, B2 ENC SV TR
SNDHLDTHDHIZHE DL EERITR L7
JRELE DR T H 2 W $Héﬁiébé$%f’\b< 720

72, Eﬁﬁﬁfot/L‘fﬁ%ﬂkH%i DI=HITIE, fERDFEE
W MTET 5 &) BB 2R oRENHE IR
HEZATHDH, SEFLITTIC *ﬁﬂfy‘ﬂ%H@@Lfﬁ

TEREOMBHIERORE L LT%’%% Ehi
isocitrate dehydrogenase 1 (IDH1) &z T-Z5 % Yoo [ B
B COMATREFRICIE D & | B 1 F5 O 3 ppie
JRIE DR EZ W I 3 L ONART SR EIC BV TR
72 L9 DEENCOWTEEEITo T2,

IDH 7 2 534D FB A EIC BV TR S L7225,

Z D% OIFFEIT X0 BRI AKENEE OB EIZ B0
TEBEICERERNBDOOND Z EN gD, 0O
13 59-90% 22t DIE D, IDH ZHEITE -, #hfk
JE R 3 A i gliomagenesis OWINTE Z v | EETE
FRIZ & > TEHEERERHZR-THRE B2 5 TH
%o IDH X FIC= 3L F—REH B b 2 irEE AT
LHEEFETHY . NAD(P)+ & fififedE s LA V=
VAR a-7 NTVEVEE (a-KG) IZEWT D, A
WZBWTIX3FED IDH BERNFAET 208, DO H
R IR A IR H LD DI, MR~ L
ﬁ#yy A’ﬁfﬁ%lmuwkm%ﬁﬁf&é
YO, I parR ICIFEEL., 7 = U EEIEIC ==
fé%f;@ﬁ% %ﬁa‘é IDH2 DI fn 28 HITH TR
HHENDDIHTEH Y IDH3 OIFLIBIE T O s+ 24
FBITHAED L Z AME S TW7ew, IDHL 51T,
ZOIFLEALLITBNT, FE L ORBAESCEER ST

BRI 2 12 FBHOT X JBEERICAELDII ALY

AERTCHHZ ENRMOBNTEY IDH2 2B W T,

I EHEBERIC FREDERALICA S 52 172 ZHH DT
I RRILOBEBNRA U D, FARRIIZ IDHL /> IDH2
DNWTNPDERDOIHZFFOIZE EFED, oL
— X DOYOARD AT LIV DOIRET D Z L0V

DAL, WAEROBIE TR LTV D Z & DR
Tﬁ)é :|.3560

IDH ZE58 4495 WHO 7 L— R 4 ¥68 L 2 —
R 3 40810 EpE AR BB O FRAE TlE, BRE A S
WIS &bl UL EFFE A A (progression-free
survival; PFS)®9 & 4 /& 77 #] B (overall survival;
OS) M OINENZ ERHMBN TS, LLARND,
7 L— R 2 OMRBIETIX, IDH AR L 7% & DB
ML, KRERONDPND EZHTHD M,

AENIRFC, ZOF7Z IR S 7z IDH ZE R
Z. ek X 0 MIRBEE OB T % & OBTEIZ B
TEHIEDM LN TN D, REA 1p/19g D~T 15
A PERES (loss of heterozygosity ; LOH) . TP53 485
MGMT 7' 2 & — % — X FIALDRIE TV, T H
DY# L DOBEELED T, BB F2WOBRKRNRE

FATOWT O H BB COMHTHRE R 2 I LI AR
REREIT o,

(& &AE]

TR U 72 MBS 250 FR i & 771270 5 ik % |
WRRFMBERROERBE O, BENGA 7+
—AR-ar ey NESTHEH L, IDH R,
ERKRY hARy N THD IDHL Tik= K 132,
IDH2 Tida R 1R 2 & 0fEO XA L b —
7 = AZTRE Lz 39, Yefafk 1p19qLOH 1~
A 7 aT A MEST P, £721% MLPA (multiplex
ligation-dependent probe amplification) % (2 TR E L
7co TP53 M2 %%, =727 Y 5-8 % PCR-SSCP
FBleTA7 ) —=v7 1L, v 7 hOR 6T PCRE
MELAL VLI e =2 ATHI ETRELE
9 MGMT 7u®—4%—0 A F/LkiE, MSP(XF
L—3 g VERREPCR) I CIRIE L 7=, MEEHIEAT I,
HEM O IIT T v ¥ % — O EMEMEFEREIZ T
OS:PFSIZH TV « A ¥ —{EIZ T, 74l
OB EAZOHER IR 7T v 7V BREICTHRIE LT,
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#MLAE (diffuse astrocytoma ; DA) 73 29 #ifk, Z 22
JE A e SR EELSES 28 52 AR AN T A A e Pk S A S
(pilocytic astrocytoma ; PA) 7% 9 A, Fiee i I8 i
(ganglioglioma ; GGL) 7% 6 ffACThH -7z, ZDHH
IDH1 2882 73 §41] (29%) . IDH2 Z= 5% 2 45l (1%) IZ
T, FESNZERIETHET LADHD
Av U ABERTHH-T=, 73 HlD IDHL Z2EHDOH B
G395A (R132H) DiEH#a3 fix b % < 70 11(96%) (273
¥, C394A(R132S) i #a % 2 fill, C394T (R132C) i
Bz LIRS T2, 2810 IDH2 R0 5 H, 1 #ilik
G515A(RI72K) E#A TH W . & 5 1 #iliT A514T
(R172W) &2 T&H - 7=, IDH Z 5 (IDH1 £ 7= 1% IDH2
DZEEL) 13, GBM T 13 #i (10%) . AA T 8 1] (28%) .
DA T 17 #1(59%) . Z 2Bl RIESE; T 37
(71%) \ZFR 7= (K 1), 52 Bil D Z ZEiE B e S 15
D55 IDH R 1T, Z 22 BE (oligodendroglioma ;
OG) ™ 19/25 5l (76%) . Z %2 & 2 M fu &
(oligoastrocytoma ; OA) @ 4/7 #1] (57%) . B EkIEZ
7=t B iE (anaplastic oligodendroglioma; AOG) ¢ 10/15
Bl (67%) . B Ak M Z 22 L B HE B IE (anaplastic
oligoastrocytoma ; AOA) @ 4/5 {5 (80%) (278 7=, E
FRAM AR 2 M e & AR B (T IR R A R 72
S 7e, kI (secondary) GBM T IDH 28 E O E
I% 6/13 #i (46%) TdH v . JEFEME (primary) GBM D
6/109 f (6%) L W mME TH o7, 3 D
GBMO (glioblastoma with oligodendroglioma
component) ® 5 5 1 FliZ IDHL Z# A F D 7,

(B) TP53 mut.
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IDH | 1p18g | TP53 ipH | 1p18g | TP53 joH | 1p19g | TP53
OG | mut LOH wt || OA | mut LOH wt DA mut LOH wt |
OG | mut LOH wit OA | mut - mut DA mut LOH wt |
OG | put | LOH wit OA | mut wt DA mut mut_|
OG | put | LOH wit OA | mut wt DA mut mut_|
oG mut LOH wit OA wit wt DA mut mut_|
0G mut LOH wit OA wit wt DA mut mut
OG | mut | LOH wit OA ] wt wt DA | mut - mut
oG mut LOH wit DA mut mut
oG mut LOH wt DA mut mut_|
oG mut LOH wit DA mut mut_|
oG mut LOH wit DA mut mut_|
oG mut LOH wit DA mut mut_ |
oG mut LoH wit DA mut mut_ |
OG | mut | LOH | wt DA | mut mut
OG | mut | LOH wt DA | mut wi
OG | mut | LOH wt DA | mut wi
(o.c] mut LOH wi DA mut wt
OG | mut | LOH wt DA wt - mut
OG | mut - mut DA wt LOH wt
oG wi LOH wt DA wt wt |
(oc] wt mut DA wit wt |
(oc] wt mut DA wit wt |
oG wit wi DA wit wit
oG wit wi DA wt wit
[alc] wt wt DA wi wt
DA wit wt
DA wit wit
DA wit wt
DA wt wit

3. #MEBEJL—F2I1ZH175IDHEELE 1p/ 199 # R 5K - TP53 £E & DR,
BEINMELZDEBRKERT ., (0G; ZRERIE. OA; ZREZMME.

DA ; VFEAMEMIAE. mut;

IDH ZZ£ & 1p/19q R K, TP53 Z£E. MGMT
TOE—45—AFIJLILDEEE

1p/19q IR K & TP53 B H DML A [X] 2 |TR Lto
TAEE Y | 1p/19q IR KT Z 2L BANE RIS £
<\%K%%@@@nyﬁ—%yb®ﬁw%@fﬁ
FE S Do 72 (OG 76%, AOG 67%), TP53 25 H 131K
MR O 2 HRIEIZ 205 72 (DA 45%) 23, 1p/19q
R L TFT D LT otz, T2, JL—F
2 MRIBIEIZ IS D IDH AR L. T HDRE LD
JES A = & OBIfR %X 3 1Rk, OG T, 1p/19q

HRKIT IDH AR -/ EIZFHE L TH Y (p< 0.001) .

1p/l9q HRKEHT HZEEBHMRIESEDIEE A
427C (28/30, 93%) |2 IDH £ #2587, TP53 A H
i AA (34%) UM GBM (22%) L 0 DA (45%) (2
X0, IDH BB 5 EE TIL, TP53
EROBEITL Y m<, DA @ 12/17 4 (71%)
@ 5/8 51 (63%) . JFFEM: GBM @ 3/6 {5l (50%) (2788
72, TP53 B 249 2 M lE R ES 2351 5 IDH
RO L, FAER TPS3 AT HMEE LY &<
(DA; 92% vs 31%. AA ; 50% vs 16%. J5.3&M: GBM ;
13% vs 4%) ., TP53 &% & IDH £ % L OFHEH X DA
134 (p= 0.0018) TH-7=7%. AA & GBM Tix
HEIMBEZRD o7, TPE3 AR % H 3% DA

FE wt; FER, LOH; R&kbhY.

- REHGL)

DIE & A E(12/13 B, 92%) (2 IDH 28 5 % 58 abfmx
TP53 & M %44 2% RN GBM TIDH A R 2389
HDIE I < D> (3123 ], 13%) Th - 7=,

FRRRBNE 250 B> 9 B MGMT 7' &—4% — X F
MEIX R R KR E FEH R REIC TR 2T -
132 | DR IBIE (grade 2, 3, 4) \Z THENT 24T > 7=,
A FUALIE GBM @ 37/69 f5(54%). AA @ 5/18 i
(28%) . DA @ 10/17 %4 (59%) . AOG & AOA ™ 8/10
141 (80%) . OG & OA D 13/18 #i (72%) |28 7=, IDH
ZH L MGMT 7' 1t — % — X F b oMBEix, 7 v
— K 2(p<0.001) & 7' L— K 3(p=0.02) DR IBIEIC
BWTHETH-7=M, 7 L— K 4(p= 0.11) TiI3H
BB ERO RN T,

IDHZEE L ZDMDETFEED TR L DEE

WHO 7' L— K 2, 3, 4 DMEBIEIZHB W T, IDH
EE L ZDOMOBERTETE DT L DOEHEIZHONT
mEt L7z,

7 L— K 2 OMRBIESEE TIX, IDH A %X 0S
(p=0.07), PFS(p=0.29) DT 42 % B 258 7e
NoT- (X 4;A B),1p/19q F /K 2k & Bp AR TP53 1,
W HE T O PFS IER (% %, p= 0014 & p=
0.029) & AHBE L T /=23, OS & OFIRSITRE O 220>
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(A) grade 2 (B) grade 2
1.0 10
- 0gi, p=0.29
0.84 084 i
1 0.7
0.6 064 et
| el B
044 e 04+ botiinifaenresasyts
1 034
021 IDH mut — 024 IDH mut —
014 IDHwWt --- PFS
ool lOHwWt -=- ——— OS 1 — ——
0 100 (months) 100 (months)
(C) grade 2 (D) grade 2
10 W
09 _ p=0.7 09 p=0.014*
08+ sz.. 084 %,
07+ 07 . eeah
06+ = 06+ 3
54  ilaaliaaaaz osd TR .,
04+ 04+ Y .
03 ot :
U271 1p19q LOH(+) — 021 1p19q LOH(+) — :
07 1p199 LOH () == OS | 017 1p19q LOH () --- PFS
o 100 (months) T " YT

4. HERBEISL—FR2(2HEI1TH5IDHZEE(AB) & 1p/19g £X%&(C-D)D
OS(A-C) & PFS(B'D) L DEE(H TSV « YA V—HE7FHER) .

L EEEHY (DTS UIRE)

(A) grade 3 (B) grade 3
1.0 - 10
1% IDH mut— g IDH mut—
oed 3 IDHWt === 08" IDHwt ===
_ ‘;: . 074 1 - T
061 % = 064 4
1 4 05 ¢
0.4 044 =
1 e p =0.0004* 034 p <0.0001*
0.294 0 G eeeeeeesssseemaeeeaaeees 2. 024
1 OS| o .. PFS
00— T 0.0 +———v—v———+ —————
0 100  (months) 0 100 (months)
(C) grade 3 (D) grade 3
10— 10 % l
pod = 094 :; .
1 = 081,
g_?b k‘z. 079 3
06{ 1 064 %
J 054 5
gi- ...... P =0.028* 04+ - ) *
03 R TUIE L P =0.0025
024 1p19q LOH(+) — 029 1p19q LOH(+) —
01 1p19qLOH () -~ OS | %71p19LOH () --- PFS
0 100 months) o 100 (.mc’nnlr‘\s}
X5 #MEBESL—F3IZHTSHIDHZER(AB) & 1p/19g #R%K(C-D)D

OS(A-C) L PFS(B'D) L DEE(h TS > « YA V—HETFHR) .

* .
’

BEHY (OIS UUBE) .

-10 -



Neuro-Oncology 21(1), 2011

(A) grade 3, 1p19gLOH(-)

(B) grade 2, 1p19qLOH(-)

10

004 %

084

074 %

061 S

05 ‘;

04+ :

32: e p <0.0001*

014 Bereransrancncnansnnnnanas . OS

00 +————————— e
0 100 (months)

1.0
09
08 a.t.

07+ N =
064

054
044
0.3
024
01 0s
0W+— ——
0 100 (months)

IDH mut—
IDH wt ===

ot

6. 1pl9q HREAZDHHVEHERBESI L—F3QWERUTIL—F2B)IZEITS
IDHZEEL OS EDBEE(H TS - w4 v—EF8ER) .

LABREHY (OIS UIURE

7-(X4;C D, MGMT 7 rE—4&— %?/lxﬂgtgi
=T & OMBEERD 2o, FEEIZ, DA 128
WTChH IDH AR LT ﬁi@m%%mbﬁﬂo
72 (OS; p=0.10, PFS; p=0.58),

7 L— K 3 OMfRBIEEE T, IDH AR L 0S
(p= 0.0004) . PFS(p< 0.0001) DiLF: & OAHBEITAE
THY (X 5;A B). F7z 1p/19q K%K 0S(p=
0.028) . PFS (p=0.0025) DIt & A EIZHBE L T
23 (¥ 5;C,D), TP53 A # & MGMT 7' E— & — A
FIAGITIZ PR EMABEL TWiehol, 22T,
1p/19q XK EZHT HHRBIEDOIZ L A E2TIC
IDH ZRBBHHNDHZ DN, JL— R 3 D
fxﬂgﬂi 1XF DOBIGTF-EBEDNNE— 5 FEIT 3FEC

DETLONEENEE X, FuL, (@ 1p/19q

R K EBHT DMRBIE(NEE A E2TH IDH £ R
%mbiﬁtW@%®r@@%£#é)mnmm
HRINTFRD 72\ S IDHE R 29 DR BIE (c)
1p/19q KK E IDH R A RBD I WA BIE, Z 0
oIz VT, (0) D 1p/19q HK %t IDH 48
By A ERNT L— R 3 OMIRBIEEE TIX, 1S
M2 L < FVv 0S(p< 0.0001) & PFS(p< 0.0001) %
AT (K65 A, ZALE TR, 1p/19g Kb
|DHfﬁ%M@&w7v—b2®%&W@$%f

O XD ITHBEITEW IR Té&#aﬁﬂ
6;B), 1p/19q EREKZH I NI L— R 3 OFFfE

JBHE & 13, Z D% < 5 AA(AA 28 5], AOAS {5, AOG
5%1)) Tdh v, 1p/19q KK ZFBH D AA 1T 1 FHID I
Thotz, L TAADEFTIILIELY, IDHER
i< OS(p= 0.0064) & PFS(p= 0.0001) DIEFIZH EIZ
FERH LTz, TP53 A& ¢ F 72 PFS(p= 0.013) DL
FELHBEL W= DD, MGMT 7B E—X — A F
JABIZ PFS X° 0S & DR BB ZRD R Do T,

JFREME GBM T, IDH Z 5| 1p/19q k2, TP53
TROWVWTNG TH%EDOHBEZRBD RN T208,

MGMT 7uE—% — A F/{kix OS(p= 0.0043) &
PFS(p= 0.0038) & H 2, ZDIER & HE/Z2FHEE %5
D7,

[E%]

IDH Z8 B %, OVE A2 H B, 2 22k 2 i e e
CERBIEL W2 727 L— K 2 OMEBRBIEICIER I
Z<RBOLNTZDIZET L, L0 EME O SO
@fi%@ﬁ&iﬁ<\ﬁ%@%#@fum%uT
Thol-, ZOREEIL, IDH Z5FE MK EM: iR

JEOMRICRICEE M@ 2T TV, IE
T E X+ 25D THoT-, /2, ZFL—FK

1 O BAM I A AE & iR E BRI 13 IDH 248 B
EROT, INOLOEEN L —R2UEOUEA
PEARR R AE (diffuse glioma) & 1T B2 29N &2 H T 5
Lo L Ebiv, ZOERNZE, IDH ZROF )N
BNEOBLDEEZ BNT,
ZHETOWSE &R, Yk 1p/19q DKk
& TP53 ARE, 71— K 2 X3 OMRIBIEIZ &4
FETH Y | 1p/19q R KT TN Z 2SR IE R EE T,
TP53 2% B |3 5 M i SR 5 TR BEE CTh o 7,
IDH 28 5413 1p/19q /R =2 TP53 A (272 - TA
U5, R BIER AN ORE L E 25N TH D 39,
Z ORGERE SFFT D X 912, 1p/19q KD TP53
TREGTH T L— R 2 ORBIEDIE L A LI
IDH £ %% 4B Tz, NEAMEEMEEIZES W
TiE, TP53 AR L IDH BRI L Tunizsd, &
TR A SO R MR SRS T 2 o0 K 5 7o FHBE
Z D3 TP53 28 SLITHFIC T4 & FEMEE O @ R
JBIE CiL, IDH 288 &3S U CEEERIC &5 L
TWbEEZONE, IDHERZAETDHIZEALED
PRRIBIE X, 1p/19q HL/R K FE 721X TPS3 ZRAf L
fﬁ@~% 30 IDH AR L Zhics| ke BT 5
(2 & O REME A RBIE S AL S D & S (G
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BT AR TChH o7, LrL7enns, IDH 2R
EHTDHHOO, 1p/19g Rk TP53 AR 5890
RVRIBIE S DR WRNHIFEAELTEBY . Zhb
DORBIEIZBNT, ED L D IREfs -5 2% IDH
EREME > THEERICT S L TWDO00E, 4
BHLMNIENDIREEALEEZLND,

IDH 8 & 7% & OBEIL, WHO 27 L— RO
WIZE D Bipo T, ARIOFEA OFERTIEZ, Z
IWETORE L HRY | BHEEEF BV TIDH A
HIPETOPFS X 0S O PRIERZRBORNoT-, Z
AUX. IDH B R A2 H 9 5 BIEMEEE B 7e otz 7
EONIES S WA it L TN A D A NN il (e SR - =
Hbdsd, WTFcE X, 7' a1 REZMEC
B2 MGMT 7' & & — &% — X F )Lk, B3 E B
IZBW T, PFS & 0S Mt & BB LTEY
NI BHEICIB N TIEL, £9 MGMT 7rE—4 —
AFIALODIRRENR, THZHWT 5 LT, FEFICE
ERINTThD EEZLNT,

7 L— R 2 OMRBIEREIZBW TS, IDH AR
DTH%EDHEEEBO -7, BAER TPS3 &
1p/19q /R 1%, 4EIZ PFS MER & AHEE L TUV 228,
ZHUE, ZL— R 2 OMRRBIEIC VLT, 1p/19g
KRIE2HTHIEEL. (LT EAR TP53 243
LHZEICHLEETSEEZOND, KEMEMRE
JEIZBIT D, IDHERDO THTEY B~ A NG
P& DHBEIZOWTIIERDOS I INLD EZATH D,
Forx LRBEIC, Kim 5 3, IDH 28 53R M
FRBHEIZ W T P14 & B L 7oy TP53 28 5% 3
WA O, 1p/19g R KFEWAGFHM O E 2
FHIK T &85 L TWD, Zhix L, Sanson & 9
1L IDHL ZBE N 7 L — R 2 O IBIEIC B T BAF
PRVBIR AR & BT 5 & LTV %, Dubbink & i3,
IDH ZES47% DARTIC B ARG & 52 0 7= 2 M i o>
BRI T 2 RAF 2R T6 A & tHRS -5 2%, IDH
ERETEY v~ A FOKSIEITIEfR EHE Lz,
Houillier & * (X, IDH1 721 IDH2 £#R%, T7F
Yy u<wA FIZXDIEEE O T T RBIEO Rif 727
BETHL D DM, ZOIREEZ T TR W
JEOTHRITITA LN EL 5200wk Lic, ZTh
LD LD, IDH 2SO AR E 2 T 14
BT AERIT. 7Y u~vA RESHED TRIA T
ThO, PHRIERTFTLH D & SD 1p/19g KR K &
TR b0 EBEZOND, ZOX T, (KEMERE
PRRBIEIZ 3517 5 IDHZ B & {RIR AlE & o0 B 4 3
NRIAFFERE RS, MEIC Lo TRARDFRO—> L
LT, ZbL—R2ETHMRBIEICE D Z 580
B & BAREOEIG A, e iz b2 b
HIZEMWEZLND, 1p/19q KR KkZ2HT D2 %84
BAHIERIES DT E A EETIZIDHER 2B D H 2
ERFE SN TEY M WHBIEFIO S £ IS, &

0B ThREAET DT T OZEERES &S
. ZNHDIFEE A LD IDH BRFIHAAN BN
L7128, IDH A5 5 AR ik B R o 42 (4
DTHND, ZHORZLYBIFIZRE2ZENHVE
HEEZD, T, ZOLX )Rz ERBIED BT
2T L Vo TGN T DR B ERET D7, B
1p/19q kK TPE3 AR b S 720y, BF/ET IDH
ZAETHOFE AR MR SR Z AL - e BT
STl Zhvb b, IDHZEREZGT HOE AMEEM
JEE HFEVEDLOLRNTHREVIFBERTH- T,
Z OFERIL, B IDH 2F 75 OVE AR E
X, DHZEEAZFTH LD LEELTHTLLH LD
EMETIEI AN E W) ZEEREBL TS, ZhE,
AT IDH A 3 5 1B a0 2 A R T,
IDHZERZHTDHHO LI L TEHICTELIRNE
(0S; p=0.0064, PFS;p=0.0001) THbHZ & &, L
DICRIR DRERE VR D,

71— R 2R 4 OMRBIEOSA & I35 R,
7 L— R 3 OMRBIED T4 12815 % IDH A H OB
BIZHATH Y, ZhTBEOHE L L —H LT
% 8918 7L — 1 3 Oz ZEE B M RIEE D% < A8
1p/19q KA F L, 20 1p/19q K K2 H T 51%
A ERETOMRIBIEIZIDHER AT L2 E0b
) IDH R OF MO WIL, FHRNICIE 1p/19q Ft
RKEDBOLNT L— R 3OMRBIE, >F0Z2D
F & A E DA IR M MR ED BF 2BV T
FEEERFEWEE X OND, FEE FRCRERERE
FMAERE & BERE-C OV E A B IE o S B 2 70
BlX. LI LIREBAHEIC L > Tk b, RREE
IRAPRREER T ORI R R D Z BN n b
b5 ), RIS & A Y R
DI, IEfMERREZKNIERICEETH DI
L BT, IR R AR & FREEZ R O
TERS, LT LB THE LS TFEDO LD
TRWAEEER S DD TH D, ED X DR T,
IDH 28 B 3R B AR R AR IC B AR E 2 > T b
I ENTREN, EOH DRI OME &
LCWbeEEZLNDLZEND, IDHEROFEE
TARD Z & T, IR AME R &R S T E
D, ARY X IDH B R 2 H/ T 2 & O MREM: R
BIEIZ L DWW Od, D WE, B4 IDH 244
52 EDZNERMEBIERBIZLVITVONEELL
W DT 2D TiERVW e, B HFEsh
LT THD, 2FEV ., IDHEBRDORIEIL, Z2%HE
B RIS 1T D 1p/19q I KL D4 & RIFRIC,
HESE DM FRMEE 2 R L 9 %, BEELOJRIA &
HEZONDOAREN B G RERS T D EN
ST, REBZE AL 5 52 HBMEO SV ER T2
Wrikemv 256EEEx 605, (6> T, IDHERD
AL TR B R IER & BRI & %
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—H—L LCIHERIERTHDL EEX DI, IRED
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1p/19q HERFDOFEZ I L CTZRERIE & 2
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Case report :

meningioma resected entirely and

easily following acute brain swelling
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H LR TIER 2 RE8R LT D THiE 5,
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F R AL TEORERER L OEE
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BRE 1 FAlk 0 BN H 0 ITE T O oW L
Bl S WNARINE 24T - T, (EIEFEESIC, A

LT%@T IR & BRI O Z B L, EEW

AN ZdfE L Cuie, 0k, BRAHELL T
7o T2 UL ETHEE CT 21To7c & 2 A, /BHTHEE
NI 2 RO T IO YR Shz2 L /e -
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AR Efr R BRG], BEAL 2.5mm A4 TR
K XSG ER, AR 2/V (MMT), 45 EF
& 0,
HEMSHRFERR B C
42mm K% %W@@F%% L TER RS & 2L
JEI D @@%ﬁofmtwgn JEJE1E MRI Tl
T1 MG CIRAE 5 T2 5 mEgE CRE T 2 L.,
B)—cHm S Tz (Fig. 2), M E iR E <ix, £
ﬁﬁ@ﬁ@%t%f&<ﬁ@&@£%%#%%*%
SN DY 238D 72 (Fig. 3), LLE X v firaiazkrix.
PERAMRERBENERE C oo o 72,

FM FIE. MEENL CEEE 2 = AEE SR THEE L
A 157 W LA X 0 @ viiE & Lz, il

H
SEP. MEP =X U 7 %479 7=, ApstifEAllL R

TIFEFHTARRIZ 50X

Figure 1. Plain CT demonstrates a left parietal mass lesion with massive perifocal edema (A,B).
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Figure 2. Contrast-enhanced T1weighted image (WI), A: axial, B: coronal, and C: sagittal MR images (MRI)
demonstrating heterogenous enhancement of the tumor in the left parietal region . MRI T2WI shows
an isointensity mass lesion with massive perifocal edema (D).

Figure 3. Cerebral angiography showed a tumor stain feeding from the right superficial temporal artery (A) as
well as the left middle meningeal artery (B).

Fs ANRFIZ DR Lz, DB, ey
TH B il B SR ED R AL & B U7, ARG B
A S BRI REE (= > = F—/1)300ml %256
U7, REREEO BRI C BN & A0 1E A
L OREITRECThH o7, NBIEMTZITWRB 5,
JEIFARN & DB S 2 FIEE L TV IEE IR E A %
DA, ZZRBE DG AE L2 Lz, Z0%, thx
\HERE S LR 7272 B EEZ T L,
S IR 2R T K o Icfim L=, L

-
—
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2300 < FERE ORI H 24 H LT L E - 7= (Fig.
4), KRBT IER A2 Gl LTV o TR IR
(R TRIIRAIC &R S vz, e 1k &
R L, MIERSEE TRV 2R L, ATl
a2 O THREBEIZR 21TV, BEER 2R L TlE
Y AR L7,

REBFEMAAR L2 ERoRED2 WL,
meningotheliomatous meningioma T& ¥ . LT AIX
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Figure 4. The tumor of expulsion from brain. (A—B—C—D)

RO o T,

AERIZB  FRIE T %, REE A CHOREME TRE R
7= ORE Lz, A AL IR S RRBRETH - 7=,
REEED CT T3, B HIILIZA LR -T2,
#%2HBHHEIZIE, UnNEUT—va BBl itk
5 H BICIFMARATRE & 22 0 11514 20 B HICIBRBE L T2,
SBERE A GEAN L L CHAER L, FIXF Tk
AT LT,

ER HFEIRENERTHY, ERNHELT
MHERAINDETIZEHBEIZEXRIZRsTWH Z &
LN, AJEFID X 9 1 FIRBEEAE A H T
AWM MERE 2 LM LHESN - ®RENH LY, F
7= IRETC B IMIEIEA R L, I~ =7 Z3k7- L
TmEES &Y, MRS AR A HBL T 3 R
& LT, PN i AR T MR & oo i 2%
VWA BRSO AT IR S 2R il FE AR
DATOIND T MBS, FERRINRICIEE AN EEAE L
TIMRERE L= HERH 52, Znbid, v
Lt mass effect?y | 2 EB TH O IMIEIR A HEEE L
T fk BE R S AT B AL LTV B,

W BERBE I LIS C L E - 7= & LT,
L e R L B LT B > T B S 3
TEL TV, AHEEIBECHEE i BRI & 0 I~
JEHEDSERIR L 7 B RS DM o I 8 I 2338 = 0
BHAEBE AN R = 0 RV REBICH B Z EAVRIBR SN T
WBY KEFNC X ST, I EEREE L 2
LITk Y, S5 HEENETTEERE R MND - -5
BHLHSNTETLEI ZERHY 55, fili
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A case of osteosarcoma at the sellae induced by irradiation
after pituitary adenoma surgery

i BBV Ak BEE
SIS IRC N

Key words :

(£E8])

EHE BB IC L0 AU DIEEEEEOE W E
(RIOS : radiation-induced osteosarcoma) (253~ 2 f 7.
SITIRFEET e <. PRIZIEF TR R Tz O F
IEGHIE 65 » AL S TWnd,

FEBI - 75 F AP ARIMBER AR X D ERkREE CTA
Bt L7z, 21 T, NEERER LIS, RS
50Gy D KRR PRS2 Jif T SN2 BEENR H D . MRI
BEZITIR o Te, ZORER, BB~ b Lk
RN SN D NER 2300, INELEE NI B TR N
HEEIZEAG IR 2 AT UL Vi ST R T 7 L i
i o 7=, REREAIZ G P & 2 Lﬁéﬂ Cahan
5 DOZWHEHEIC IS & | RIOS O EZWICE -T2,
fiith 5 7 H CHEBENE L AL, P’WE@%T%‘&E%%
B R AT & J 1T L | ICE #%&ik (ifosfamide, cisplatin,
etoposide) 1T > 7=, (LFEIC L 0 FEE O HE KILFE
D BN T2, FILER 400/mm?, iR 1 5 LA
TMMETIKTF L4 7 — L BEBALE, 47 A%
WZIEE DR O OAHINKRT L, PSS TR
T RS AR & Jtif T L7=, = D%, cyber-knife {5
WRAEITV, ARINZIEE Le o2, BN 6
i AR Uz (5t 23 7 A) REA T H BB O BRI
BOLNT, BHETEEL TS,

ER . CROWE LT 5 & AREIOEFHIFIX
FHIZEV, PINCHEEZ2M T2 N THRER
KTHERESNTNWDEN, BEHEETIZHAELZE
PR AR XA ) RO O B AR RTRE C°h D, T UK,
MFFIENBEETH 50, (L FRIEITMLS N D
DML, TRT LI > T HUlEE3E A LT
W5, AIER]TIE ICE (ifosfamide, cisplatin, etoposide)
FVE AR L, G GEIEH & v O TR L H
ST, LU, ALFRIER IR, SO F K NE

HiH

R bV R LB Y,

radiation ; osteosarcoma ; skull base ; pituitary adenoma ;

— WARAVEL D BARBERKEA BT B RSMEL Y

AV, IR AV,
VN S 7 )

therapy

L Borof=zZ Exb, RIOS 2% L ICE $#&iEIINE
BEFEAE RN Z L Sl L7, X BRIREHZ 0 58
A L7 RIOS (Z%f L cyber-knife 75 217 5 = & 1%,
— B ZRIREETIX 72V S, ARBIZIE cyber-knife 157
i L7z,

HEEm - THRARRIEZFERO RIOS IZxf L. Mk
BT T RIS B 9T, ICE 1%, cyber-knife
R 21T 7o 72 1Bl &8s LT,

[IZL®IZ]

BE AR BRI L0 E U B A BE (RIOS :
radiation-induced osteosarcoma) iZ#H T2 L <. 0.01
~0.03% & HEENTWD Y2, FHSEEIC R4 L35
A JRSRPEO B PIED 5 4E A ESR 70%I2 % L P RIOS

TIX 7% EHALMCTFHRARRTHS Y, RIOS (X
TOROANRIERIIEMHT DL THDHH, EE
JEEBIZ AR U T2 58 1S OB i 2> & 24 K 3 C
HH, Lo iﬁ%f&ﬂﬂif‘&‘oé N, HEROWME L H
W% & ABENIFEFICAEFHBNELS . 220
T D,

€n3 k)|

EEI> 75 F bk

ERBFE> 2009 4F 10 AT K 2 Bk E I
T, YEEABHZARBE L., BaEOME, LT EAREEE
KA 72, %S magnetic resonance imaging
(MR \Z THETZ RN~ F /L 2 ZRIC1E R S5
AR, THEEAREF IO CYRHTHR S
(Fig.1),

BRAERE> 21 4l FEREREME T HE(RUIE (25 Lkigt
T RS N A 52 F . FRFIESE I 50Gy (2Gy X 25
[E]) O FG FR IR 2 M1 T S A7z, LABE, AR LE Al 7R
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Figure 1. ARZEF MRI
KL S s B A IR PN IZ 200 C TIW | iso-intensity O fERE 4388, AN T HRICEE S, &
KW TRAIBICB LATND, LarL, TEEBIOCTERENIIEEMHEZko TWVD,

Figure 2. [EEAHDRER
M ENE U< @< B BRSO 245 LD b EHE M BIREL TV 5 (3, b), F 72, vimentin
BB (0) Tdh - 72, MIB-1index 20% & SETH 0 (d) . ‘B & 2 Sz,
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Figure 3. ffi#& MRI

A. Fiff 2 @REI% D MRI T

B E T TN,
<EEiE>

1 Bl B OF4#7:2009 4F 11 H I NHEE T RIS B 5
i &2 51T, FESIXEAHMETH D | O ARR
T B IR NIZ & o To AV EREDN R < | BB RN
DONEEZERT 2 &, TEREEHOER L XL -0
DEERNH Y, TEMA LS & TEkeE R 72 < |
THRAEME S IXR R DESE TH D Z &0 LT,
RIVERR SRR PSR R L=y 28 L. rI RIS
[l 2 BIER L 7=,

SRIBARE - AR IE S T RS & e < R
HEOTHY, MEENE L < &< FHRER
AXH FR O B AL E IR 23 EAE L T4 (Fig.2a, 2b),
% 7=, vimentin 58514 T - 72 (Fig.2c) . MIB-1 index
20% & EETH Y (Fig.2d) . BRMEE 2K S,

1 BB QTR . T 2 HE% O MRI Tk, mifl
HERREF IR PN PR AT IR S A AR X L D 2N B IR N
DOIEF IR STz (Fig3A) . itk 5 » H DIk
RCEMAKZFFZ, MRl ZHRA L7-fE R, g
HRELTEBY, WEEBRNO R BT, SPEICE T
ETHRE IR L TV (Fig.3B),

2 BB OFiE & OMiT&#E@ : 2010 /£ 4 A2, 2 &
H ONHREE T REEE B IS /il 2 17T L, 2 D%,
{b529895 (ICE J&4E « ifosfamide, cisplatin, etoposide)
EiTolc, 37 —/WHET LIRS TO MRI Tl il

3FEFNCH DT IE LT,

TUE, MRS ERIE P O FAF RS LIS X
B. #it& 5 » H LR Tid, BIEETRNOLR 64, HIEl
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IFEMTH D,
=3 T@% L 7= R 72 RS R 2580 5,

BOW SR RITFRBO Do T2 n (Fig.4A)\
EFFRIEIT L0 BRI BRI E 2 58

Bl H @ ICE L% 121X, AMmER 400/mm?®, i/ *ﬁ l
LU TFmm £ TR FL, B2 7 A¥E8He L
ZEmb, KA. FIEEMHROMER, 4 FIHD ICE
PRI T Ue o7z, 3 [81H O ICE LK T 5
4 MAKONKZZ LRI, ARINTITIEREL
L. follow-up MRI b, JEESEHERK L, HAHEHREIC
F CffJE LTV (Fig.4B),

3 BB OFMie &K UiTEEE : AN, FikLHED
A, 2011 4F 1 AT 3 BE H ORISR TR i IE5
Fﬁfﬁ%ﬁ’@ﬁLT&E’J ZHES A UlkR L (Fig.5A) . £ D
%, 2 HIZ MRIICTER SALAIRWFEIFRIZ, 5 4
T® cyber- knlfe EE%T%:WO 72, Cyber- kmfe 1R 4 %
A% D MRI TiX, 15 222 RS KIFEED S a7
(Fig.5B) , fﬁf\ BAIDOFHH 5 23 wﬂﬁﬂa UIN
FHEIZEE L220WA, BFEITMBRRETHY BE
ATEZ T TV D,

(F%]

ARG IC LV A LImAEDOSRMEE LT,
1948 4£(Z Cahan LMNLL F D 4 >OIAHE % 2R LT
%9,

1. The initial and secondary neoplasms are of
significantly different histological type.
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Figure 4. ICE #&i%% MRI
A 2[EHOFEMR AT L., ICEEE 3 7 — VAT LZKE O MRI TiE, JEBEOBRKNED LI TN
AN
B. b ETRIEE 4 2~ A LT 6O MRl Tit, BEEBTRANICIEENMEL TW5,

Figure 5. Cyber-knife BI# ® MRI
A. 3 [ H OFidT# D MRI,
B. Cyber-knife 5 6 » H#% D MRI TlL, JEITRIE HEE L, EEHE RN 2RO LTV,

-21-



Neuro-Oncology 21(1), 2011

2. The secondary neoplasm must arise within the

irradiated area.

There must be a long latency period (>5 years).

All sarcomas must be proven histologically.
AFITIE, ERL 4 SOFRMZm - L TE Y, RIOS
LW LT, U I AET 2 AIED % < 13,
fibrosarcoma T& V¥ | osteosarcoma D F&EITIEF I Fi
T D78, BEIED case report 73S, A Tl,
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Primary central nerve system lymphoma as a one of
general malignant lymphoma

ALK B bk RE

IR 2 VW FEY R

ZI RV ME Y.

Key wards :

[IFLC&HIZ]

HOHR e A% R RS B U 2 Xl (primary  central

nervous system lymphoma ; PCNSL) 1%, E#nag <o

AARREH TP L, I IMEIC B 5, JRERAH
%%m YETIE, B Y > YD 90-95% % 15 6,
FEMEFE X intermediated grade T & 5 diffuse large B cell
type 2T 52 ENZW,

CHOP (D) #% £ (cyclofosfamide . doxisolbicine .
vincristine, dexamethazone) 72 £, L OEAL D ENEY
ANEICE E SN REICERIE A R T 2k
M%< Y HIEDOFEHER #1213 high-dose methotrexate
(HD-MTX) & 2 icfi < 4 4T (whole  brain
radiotherapy ; WBRT) O ff FHEIE DA A RS T
W5, T XY AWM A S (median survival
time ; MST) 1 30-40 72 H LFER 2V Lz b DD, 22k
PEAEME Y SR T D L KR TR AR ESD
5% 2T, IBROFFEFERIC %JE"?%E PR T 1 2
EERICRD D T o BRI I b BT Z W
4,5)

AR TIHIHBENRL DO AR LT, BHPEEMEY
SN & B L7 EFI DN S . BRI, FRC R~ O
FDG-PET DMZMERS, A MIT & 2 B A0 5
EEEE 2. T ORBAOT R 2 FERHI I O 2 FE
(ZOWTHRRTT %,

(REHI1R=]
(FEFI 1)

Fk, Bor A ORIZERSS TOfEE Eoo I AN
ML, TR EBBEELE O RICR72Z &
O, FAHENSITBIRRE L Bl S, R 2 2R
STz, EfGZ W TR, AN e 2R
ZaR0 (M 1A-C) . YEHEIMICES, #2kt JCS
0-10 & EMEENEITLTBY, EARSMEL 2
L CTW 7z, Karnosky performance scale (KPS) 50, #E

o N Uil = I SN

AR RS R IR TR U SN,

KBRS R ALY

SO0 A R B A,
A Fbt

BRIE TEE Y
1 NRE

B uf®z’5%f“$*fﬁ V2t 2 B4 LR 2 fi A T
J73 B0 2% 272 W12 C diffuse large B cell lymphoma
(DLBCL)%:‘\U?L/K(I 1D, E, F, G H), firf (T itk
Fi#E ¢ human immunodeficiency virus (HIV) HTiR %
2> cytomegalovirus (CMV) 1gG, CMV IgM B5tE %
8 L7, 134> LDH 168U/l, s-1L2 receptor 2841U/ml
EIEFMEANICH D H DD, CDA<S0u/l EIRETH Y |
CMV OAEDFEEZ & LT mBEREREIZH é
acquired immune deficiency syndrome (AIDS) & 2k
L7z, #iif41C1Z HD-MTX (3.5g/m%) % 3 =1 — A Jifi{T

#% . JYIEN LT O highly active anti-retroviral therapy
(HAART #%%ik) & A1, WBRT (total 50Gy) %iﬁﬂu
IR & Uiz, BUERIRZIN G 18 7y AR 7278,

% ORI (K IH) L, 25 RES BFTH @ .
KPS90 ThtSH1E IR S LT 5%,

(FEFI 2)

60 itk A BB DS, REEIEIR & FARARFRLAE
WRHIHIER T - T2, ¥1%jALﬁTEHIJJﬁ%rW€’
fEf L7 (2 A, B) . i2WiRFICIZ R H SER I B EURR.
FEEN BT D B ERI wbﬁ“%@®\Eﬁ%
ZIZUH & L7V o HilERA HIL S, FDG-PET IZ
Tad ) v GER#ER S 7z (K 2C), LDH
257U/, s-1L2 receptor 15501U/ml, ZESEER Y > )Eitk
R OFE ST indolent 7¢ follicular lymphoma (FL) T&
72 (M 2D), ‘BRAROFRER AR TH > 7273, 18
W OFL OBHBNERIIH TH O, 2B HMICEEEN
A DERRIN 28N, #551% aggressive 72 DLBCL
Tho7= (K 2E), L7=»M->7T FL @ malignant
transformation OfER, DLBCL MEEHENIEKE L=

L2z o b ALFREDONE L HD-MTX +
C|tarab|ne TRIA L7z, & 512 WBRT 30Gy fRET & L
7= T RIZ R-CVAD (ritukisimab, cyclophosfamide.
vincristin, adriamycine) Z3B8 L, &R A LR IEE
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1. EHBEEDH£TTER L= AIDS BE PCNSL ) 26 & B M 5EH

A BEBOERE R, B : Gd &R T1 MFHE %, C: Gd & FLAIR 3R Ei4:
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Pineal Region Tumors of Childhood: Report of Two Cases
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We report two pediatric patients with rare tumors
located in the pineal region and present a review of the
literature. Case 1 is a girl with immunocompetent
PCNSL in the pineal region mimicking germ cell tumors.
Case 2 is a boy with precocious puberty caused by
human chorionic gonadotropin (HCG) —producing cystic
germinoma.

[Case report]
Case 1:

A 9-year-old girl presented with a 5-day history of
mild diplopia. She had been in good health and had no

history of congenital immunodeficiency disease,
previous organ transplantation, or immunosuppressive
therapy.

Parinaud sign. Head MRI revealed a homogenously

Initial neurologic examination revealed
enhanced lesion in the pineal gland and the right
cerebellar vermis adjacent to the fourth ventricular floor
(Fig. 1A, B). Whole-body examination including CT and
FDG-PET disclosed no abnormal lesions. Diagnostic
neuroendoscopic biopsy in the pineal region tumor by
CT-guided stereotactic ventriculostomy was performed
and intraoperative

pathological  diagnosis  was

germinoma (Fig, 1C). CT performed 10 days after the

Figure 1. Gadolinium enhanced MRI showing enhanced masses in the pineal body (A) and cerebellar vermis
(B). Intraoperative frozen specimens with H.E. stain showing two cell patterns with small cells and

epithelioid cells (C). Immunohistochemical study showing immunoreactivity for CD10, UCHL-1,
MIB 1 (>90%), and no immunoreactivity for c-kit.
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Figure 2. Plain CT showing small cystic mass located in the pineal region (A). T1-weigted MRI showing the
pineal mass with isodensity and partially high intensity (B). Gadolinium enhanced MRI showing
slightly enhancement of cystic wall (C). T2-weighted MRI showing niveau formation (D).

Microphotographs showing two cell patterns with small cells and epithelioid cells (E), strong
immunoreactivity for c-kit, and patchy immunoreactivity for HCG (G).

biopsy revealed enlargement of the pineal tumor and
ventricular dilatation. Therefore, she was transferred to a
specialized facility to perform subsequent chemotherapy
for intermediate type germinoma. Two days after the
transfer, final histopathologic diagnosis revealed Burkitt
lymphoma or diffuse large B cell lymphoma (Fig. 1D).
She received a protocol of Japanese Pediatric
Leukemia/Lymphoma Study Group (JPLSG) and free of
recurrence for two years after discharge.

Case 2:

A 6-year-old boy was pointed out his abnormal
height increase (1.5cm/months) in December 2010. He
developed voice change and pubic hair at the abdominal
base of the penis. Physical examination revealed signs of
precocious puberty. height : 124.7cm ( +2SD ), weight :
26.9kg ( +2SD ), penis 8cm ( 4.1+£0.5cm ), testis : 6ml /
6ml ( 1.4+04ml ), pubic hair. Hematological
examination showed increase in testosterone 11.2 ng/dl
(normal <Ong/dl), HCG 41.2 mIU/ml (<1.0mIU/ml),
B-hCG 0.2 ng/ml (<0.lng/ml), and AFP 2.3 ng/ml
(<13.4ng/ml). Cerebrospinal fluid examination showed
increase in B-hCG 2.0 ng/ml. He had no neurological
sign. Head CT and MRI showed small cystic mass in the
pineal region (Fig.2A, B, C, D). She received

neuroendoscopic biopsy by CT-guided stereotactic
ventriculostomy and histopathologic diagnosis was
HCG- producing germinoma (Fig. 2 E, F, and G). The
patient was transferred to a specialized facility for

subsequent radiochemotherapy.

[Discussion]

Pineal region tumors are relatively rare, which
represent approximately 0.5% to 2% of all intracranial
tumors."? There have been very few reports of
involving the pineal gland.****” The
Japanese CNS-Lymphoma Study Group reported only

lymphoma

one case of pineal lymphoma among 175 patients.”’ In a
series of patients with pineal masses, Popovic et al.
described one case of lymphoma among 35 patients, and
Grimoldi et al. described one case among 13 patients.*”
Primary central nervous system lymphoma (PCNSL)
accounts for less than 5% of all primary CNS tumors and
for 1-2% of all lymphomas.®’ There have been several
reports of pediatric patients with primary central nervous
system lymphoma.”'” To our knowledge, there have
been no precise reports of pediatric lymphoma in the
pineal region. Precocious puberty divided into two major
categories of gonadotropin-dependent and

gonadotropin-independent. Gonadotropin-dependent
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precocious puberty defined as premature activation of the
hypothalamic-pituitary-gonadal axis or damage to the
inhibitory system of the brain (due to infection, trauma,
or irradiation) such as hypothalamic hamartoma
produces pulsatile GnRH or idiopathic type.
Gonadotropin-independent precocious puberty
(pseudopuberty) caused by congenital adrenal
hyperplasia, HCG-producing tumors : ovary, testis,
pineal body, mediastinum etc, McCune-Albright
syndrome, polyostotic fibrous dysplasia. Most of
precocious puberty caused by HCG producing
germinoma occurred in male and female case was
extremely rare.’® Hayashida et.al. reported germinoma
with syncytiotrophoblastic giant cells mimicking MR
imaging findings of a pineal cyst.’® Our case (Case 2)
was also mimicking to pineal cyst and no dilatation of
ventricles in the CT and MRI findings. Finally,
endoscopic  biopsy  assisted  with  stereotactic
ventriculostomy could be confirmed as HCG-producing
germinoma.

[Conclusions]

We reported two infant patients with tumor located
pineal region. Case 1. malignant lymphoma mimicking
germinoma. Case 2: HCG-producing cystic germinoma
developing precocious puberty. Stereotactic
ventriculostomy and endoscopic biopsy may be useful
for correct diagnosis of pineal tumors without ventricular
dilatation.
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A : CT scan C : MRI-T2WI E : MRI-FLAIR

B : enhanced CT scan D : MRI-DWI F : MRI-T1IWI (Gd)

Figure 1. pre operation

A : MRI-T1WI(Gd) C : MRI-T2WI E : MRI-T2WI
ol
L]
B : MRI-T1WI(Gd) D : MRI-T1WI(Gd) F : MRI-T1WI (Gd)

Figure 2. post operation (A,B,C,D) and post radiotherapy, chemotherapy (E,F)
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A : HE (gray matter)

B : HE (white matter)

C : HE (atypical nuclear)

D : HE (oligodendroglial feature) E : GFAP F : MIB-1
G : Kliver-Barrera H : LFB&HE
Figure 3.
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