342 Wi bR eskiES

(anuclear zone) BRI b. —F, LKut¥y
id ERE RS MBS TH Y, FELH
tr R ARMIBY (columnar cel) M TH 5. BED
RESWZED, AEVLOEEROEY b (true
rosette) F/zid LRV y b, RRRELLONE
ERHE (ependymal tubule), & BIZJEWAER
D% 2L % DL EKE (ependymal canal) & &
BB, AEWCERALLOTHS. LROE
v ME ERIBOMBM LR ThH B, EBRIE
D HNDEENI D v, BENIC, BOMIRELSY
EEDLRVEEEEREALNLS I L0H 5,
BUFRTEHRVWE SR TWS,

AL AR R BREERD
(glial fibrillary acidic protein ; GFAP), ¥ X ¥
¥ (vimentin), S—-100&H, VA brF5F »
(cytokeratin) DB TH 5. GFAPIIHIRE, &
CIREROWHVHBIEL 25 (R1e). BIECH
9 % AN SR T b B BRI (epithelial membrane
antigen ; EMA) 258UR IS & 2 5. MIB-1 14
PRIZBB LT CH Y, WHO Grade IHIZHHHH &
s,

DU 7S

LRWED 20T, MREEEE VD, HoRE
BZELL, Z20MOBETRBOLAEZVHO
% M L AE (cellular ependymoma) & & A T
5., MEBRBEHBoEy MEdhL, EXRKabEy
MIRD LRV LAE W,

SILIFIR E1khE .

FLBUIR £ 3 (papillary ependymoma) i LR
MRRFIO B o LRIETH 5. E oM
i GRAPIIED = 2 435, ERIBWE LT,
M ELUENE, FLUIRREIE, WRMERIEE L &
%Y, GFAP, EMAR EAMEMICHHTHA.

S IR L ARAE

B M b 2% I (clear cell ependymoma) & i3
TE A CHEMIBOR & b o BRI & 5
EXRETHL (B2). TolRFZREER
central neurocytoma (HAHK (L) PR ek M
1% 2 (hemangioblastoma) 72 & & FAL TH
ENTBLEND B, 7 v b LREODRAIC
WIS 5. IWERAEEBT Yy b, ERY
v NEBBREVD, ABRDHETSHTE
B, E B OMIBAT GRAP BTk

BBCRBWEIET S Z &5 0.

SRR LTE
1R b 28 (tancytic ependymoma) wE
BIEEHRCH Y, FHIcE < Aohb. Bl
B g M iasin s £ 9 &
B0 D RS WA BT B, “tane
12 stretch # 3 %Y ¥ v 3B D tanyos I2 H
B0, LROEy MdEEes, mEREk
HEy bbb b B RETH:



R BL R BRI (pilocytic astrocytoma) & DT -

TRTH.

Lt

ERBICBW TS ERMROFEZIRL T
3. Fihbb, MFLE microrosette % R L, K
P RS (microvilli) & MR7E (cilia) % %4 L
Twa, HilamE junctionai complexes (BE3FHf
(zonula adherentes) % M FRES & (gap junction)) B35
ELTWa.

BicT ¢, BEELSRIUED S5 WIEER
PIRC, ARALEHEBICED S (@38). 7> b

LERBCEERENE) ZLBHV, FYMT
METREEALPREETH S, HHAHEHB)
RIGHEEC, B—dHsr0WERH—ICERs5
A%, #3FHE (medulloblastoma) , 2 IRMIHIE & b B
BB S N A M H 5. NEBIFE N Eh
LFEE OENL CICBETHS. HIKLE
HFIECTO RO 5N AR CHEINCRIRL 2w
A%, 2l UCIEMIEIED ) 2 BRI R E A
»H5b.

MRI

LARJECIEARRIC T RGP EE CIRIES, T2
WMRERCRBESL 25D, NEHEBICLIAR
B—RBERELRT I EHFE (L), TIHRNA
MR, 7 FY =25 (Gd) WMRIES TR < IR
BRI BIENE . BRELBo TESET L
26, MNEEAE, BRKE, LHBEHREICET
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56 mMMemmmmhkﬁﬁ%E*&ﬁ?ﬁﬁ
FuhEERECHTS midline approach. RS, Ffﬁﬁﬁiﬁ@ ﬁﬁtﬂﬁﬁ&’n

BRELTWARAEEKESELDNS. 7 MR
ERIBEBMBEBAIZEEE L 0EP L, £
JMEEMIZERT A2 L6, W EIEhOME
BIEEENT Ao L IHREETCH S,

&R

ERIECH, BBLE RO SRRV LS

SN R BT, BREES IR 5 B
W& & DERDPRIZBNTIIMEE 25, EHA
LTI, BB LAMRIOFFRS, L&IEIL%
HEEMAEUNBIRTH ), WEBILBRET
BoLEwHIpEhbiFons, 7z, HEMEEYN
Wi, BAMERE bAHE &2 R IEIE B X O central
neurocytoma & DEERIAHRE L 12 5.,

LA, BT REEETE e, B
e, TEE M OIS 5. FHEAST
BAC BT 5 72 0T A A £ 15 05, m
BRI L CO AR &, R
LAGNND KA LTV A -mm,mV
BT L 263 B U AT A 0 & BN KL — Y
BF). COBY, HFEAvS T oEmtsh
B, BMOPERE 3~ 5mL/FRE #é?
BEAHE L E LG, BRAOMEIE Y ¥ ¥
FWW@mm&w.%%%tvvybﬁ%%&ﬁ
BUEAS BIRE T B ™, .

FiviE

%%ﬂﬁgiﬁﬁmﬁﬁﬁﬁmmmemmmmhlx
RGIIAGLIC T, B % % B A 8¢
b, W CEEHREOEREHEIDOTBS tﬁ
BEETHS. ﬁ@wﬁﬁimﬁﬁaiikﬁw
V% B L RE, BEIRRIESEC B 5
EIEETS. me%ﬁ%@fﬁgcbf;
BOLTHA~O#ERBEHELRTS L
HOK, BIEKS S L OHBEOBR @5
PEPRRET S, FEYRESIKIETRY
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“E 7 midline approach [z &3 BEEEA
: a i@gt&;‘wﬂ#« lobex) &z, MERREM~TARAEICERL TS,
| fl\ﬁ‘&ﬁﬁttﬂﬁﬁo)iﬁﬁ {cerebellomedullary fissure) &ﬁwa_ sl
1 ‘J EMMER NS lateral recess (SSMBMEIMIIALD) ~DDHEA &
z|L f?ﬁz‘f PICA(&'F/J\M@JPJE?)mﬁﬁﬁ‘jﬁﬁt&«é
| RENNERTEERE OERIERTHD. N2 EL S
1 &ﬁ%@ﬁﬁﬁ@%ﬁ%;ﬁ?%

B, TumIEEs 7 MR oMM SN B EM LY (obex) R MBS H Z LRI THE., X220
2em b, FUIARBEERITCEL, LEIBLE  #45 cercbellomedullary fissure 2 #EEd 5, 22
TEEWRE EAIEMT 5, BEOKE SIS T % T /MR ENIR (posterior inferior cerebellar

UC BRI % e $ 528, @H, RILEmL, artery ; PICA) @ choroidal branch 25T & 2 712
B3 4-~5Scm, MR6~8emDBE%ETTH (H6). O, BHE~NORBMEZRET S (E7b). mmu

BHESSOWBRICE LT, HEBRoETIC #9412 cerebellomedullary fissure & 402 BRIL L, B
RET L, 8, HERIRGBEESO EBREE W2 oBEBEZMH L0k, AREEO LI
fTT2mC, BHUETHHE, K75 —@% BAREL L% v, L BRBOBIEI A %
EIRAETHEEBIIROETZIBRL T o eavk E&, HinelERMrRAE v I H oW
UTha, WBEICL D BHEFENELEI R o T2, BEEFERLHE 1 CUSA I CRIRIE & 1T
LHEDL T, }('}"L“ﬁ@ﬂll" TFURL, W, BREEMUE, M OREEE S S I0ED

ROTAMO L BEZ WL THKZ T 5. . BIIRE O F M & ORMBEL 1T A,
T IR AR A (occipital sinus), marginal sinus D %83E MFEE, & OETMEZM, REME=m,
EMMERETHALTBE, LDEM SN B URBEA A USRI R CH

WECKDF % » 7)) v 7&Hw ks, + HOT, RSB 2 (@7c). WEER
IR B, A S S ICRen K THBBEAE 2 PR EL TV 20T, 1q
Y FRUCYIBIL, BT 5, S0 K A YOEEET B, L ICERBE X
EEE, BUBEESHIEET S LS, A A CIFPCREE O FHAS KAL) C, LB Ch L
LI Lid MagendiefL2e o TR L, AN 1 B a— 72 PEETIRT 2 A TH Lv, #ifg,
LTwaZehds(@ra)., SoOBE, MR DROBER, B s, SrUmssmngEL
WEAMES I L 0 WAMINCIEES O B i % SRR S 3723 2 BB 2O CEEALET
EJFCEES LYoo, Magendiedl-7 » X * 5.
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D7 b EFREGICT T HEITRER E IR

i R 58 U0 BR R AR AR A R 5 C R T R
(middle frontal gyrus) % $J6 U C B2 AR EB1C
BT AEHREC, MBS ASRICHEIL o8
BchHbH(E8). HREWRBIIHL IS —
y -2 CEREORMAMIZIT Su—FTE5
EOMHLCH L, REDURIGERE2~3emT
RIS HAMICEAT S,

S5 b ERENI T SIS MEREEE

R REEL L, EHEOMPIFATHWSLHET
H5H. ERREIRT & OREEIROMLE R 5ER
ERMRL, thitshF A CEANEZRETS.
MR D B i B RARERIR I 65 DTS S FRIR
T 5. MG CERER & A L E AR
Ef6emicbie ) LRIREFIRE % & 13 5 FREE
M THLH (). K PIRME L AL 2
~3emDWHCTHEE YT S, COLEDA
BERELOTCEETHLOT, FEIY—~y—%H
WTHARRERD TS L,

D72 b ERERIC T DREHREHREE

R EEGL G, BELILL VLS

HETHH2, BRI EE R EDT
B, MEEFHBERAIMEES S REECHER L
TV AHEIEBMEILERIC L, L) Ll
FraEohs (E10). KBEHREE 2 L 2
th, WIREREHT, BMEBRICEATS.
MHBNERYE | £ FIRMEE, Monrofl, BHDPH

S,

PUprORpaE I
T
.

Ltmﬁawm)&u@ﬁnﬁgns
(Tominaga T, et al. Neurosurg Rev 1996 19: 105~ 8”)

BERANZ =ML ClEE L o ERA L
B, WL R R R, IR
DRMBEAUCHA LRV K S BET 5, BEIAY
DEE, WIRE L TIRERM MR LoD, Bl
WoMERrERLY, BELEES LY LGN
HERTICHEBEEME LREDBREHEETS.
B HIRE B L I OF 1, RE» L Ol
0% #8 23 20T o Cld e b,

3 mEsaE

BT, HREIERD LIS T CHRETHRER
EABETHLEVIBRLH LD, BFCHT2
AT AR XE R RS H L LT AR FEED




EAH B, L LDt 3BT /MBS TR,
pEaEn ER R L, BRAE® b havRY,
SRR E R MY 2 220, UTHRIARIE
W4 3 OB — W TH S, FE, ARBNH LE
(O BETRIBREO A ARG ShTwa, Th
2 L A EOBERBASESRES O ORFHERETH
B ERBILE LTWwABR, F122 AEBIAEHR
EXNTOVBITET, SHOEMEENHR
2P, BAEOL IS, LRIECHTHFHNRE
AT L TR S Y 2 bR, ik
AEDHBERTIEHTOATWRVONRBIRTH 5.

Rleaivs

IMULT ONRBTI BT RIBRIC KT D, b
BREMThLTWA, L L5 BIRRR
JESE & FRRC, B OERNER LR
WThb, VATIFUVROBRBBAEOL LA
BOSIREDH D L) THEHY, HEFEORL DL
FEDH o) ME R RN,

Fi&, E

FRBOFHRICHLTEE L OMEND B2,
BBULRASELEFERILO~T0%HETH S0,
oM FRICERL5ZAETRPMCE S
HETH LY, JIFEHBH S ERO S F4
FRIIBOBRETH S, EWMBFIIEL, =
OEFAAMBHEANLEL 2 5. IR TFHRETF
ELT, EBAHTHENTEY, ARG
WL PRRIFTH L, RGBS HRESE
BWEERINE W L, BEEE LRESS L
REBFERELTEZONS, T, WEREL
L COBRGHREROERD FREFDO—2ThH 5.

Bz m 1S

EF, WE

JBIE R 2R JE (anaplastic ependymoma) (X E %K
HMlRBROBEEVF—Thh, BELREXE
AL, EEAREBWTHEBLIRTHS, Ml
FIIC S BHEO 5 HE, microvascular prolifera-

tion, - pseudopalisading necrosis % D 5.

7, YEE

FHOLRRBEICIZEREOLOIETATD
D, HEARENEBTLAETHS.

TR, R

B LRE IS 2 EETFRERNLON
Twiaw, 10FRBEREMO T LIV OREHFE
WoNLH, PTENBIEFORERZHDOLNT,
BED L CARERETIERBELMN R o TR,

BRFRAEIR

SR AR 1 2R A 1 1 RN & AR
BT 20 RO LK L ) BETHY,
BB NE IR E BT 51,

FREEF R

BRI ERIEC L ERIBOMHTH S B[
FMEBaEy PO SNBRITHEHTH L,
ERuEy Mo EERHRETIZIZE A LA
Shiewv, BERFFRLE LCHREEDONN, £
Bonssg, WBEERE, nENKOHEME,
pseudopalisading necrosis 7 & 23A b A (H11a).
MIB-1BHRIZ10%U LOFEMEERL, WHO
Grade 11 (B 11b) TH 5. RERGTIELKELE
Rl Tdh 5%, GFAPOBBBRBL WS L
Z v (F11e).

| EfEETR

) MRI

B B IE > MR T3 S8 72 iR
22T 5.

B2, SERURSHE

7 v b EREOEE IS HIBFIE, DA IE,
R LA RS AR FEME B (primitive neuroectoder-
mal tumor ; PNET) %%, %72, 7V FFREADE
HIIBSERE L EASBBE L REOERNREE L
THITons. WTFhbHEED ISR EBDE CFF
bhib,

LiRiEE 347
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Bl ﬁﬁm&xmmmm&@,‘
a: BRONRBRIEES, DEAROENS Bons. HE SRS,

.
bl
X
ol

348
=

B

BEREEREEEE Y A —=TH), KM
P TR B H 5.

1 FinE
LRIBEOFRBEIZET 5.
] RERA

BB BN 0T 5 PR 2 2B AR
DORRIZET 20 200 BAMEMESTHA
e, WO EFHEOER IR LR, o
2. Led o, BED LI AHRBEH» S MRI
L%@%ﬁWW%ntémm& RLHREL & M b3

WEFBBITE2T O~ EEo TV S,
P%mﬁi%@ﬂw%Adm&ébﬁ#bbf
TR RO R AT IR R I 60 Gy A — I TdH b
SRIRETE 300Gy, BHBENI25Gy, SHLIHM
%ﬁ%k&ﬂwmﬁm“%%ﬁ EQALiT R

b WB1%%$%W@%W? WB?%@
c:GFAPIREBETHS. GFAP e,

(FEbRE, SRR

FUC, BERREROFBELRESh TSP,
HHEOLPMEEBSECHBELRD, TORAT
yeFr4 7, BHREEOHEACRERRAE T,
NEBRGREEOa Y ba— LB TY
BIEERL TV (R12). |

5%
BED & 2 A anaplastic type b2 LT, TR

#, BHIENEIZHE U bR R AT ) OA - RS
ToTwsb,

s

Fik, R

SR R RIET L, AR 2 EPREDS R
SR RITT VI MBERFEAL RS, 298
BIOE LTy, HTFE & Y B L
B0 o 229, —HC, HlLHEL
SEUEAST T 5 L oMEe, JRUTO
ERIE TR OM I, MBI, B

1 1En

WO A ST BT 5 LW b b
% 3!,32)’



PWHREERIL64R T, Bilid17~22:1
, — THERE W, FRCHE R S0ty
KRB L1 O “

A, AR

R

LR B AR, FRCho L& 2 7l
REWCFL IR b AN (myxopapillary ependymoma) fainbRETBHEEZ LRTWA, 10+ 22FH
1, HEBAOFMARICERMICHEETSE. i GROEBILT LVORESBREEZN TR B,
Mo, MBS E 2o IS PTEN, NR2OBIZTFREIROONL W,
HIPLIIR IS 5.

BRPRIEIA

S, e

WALER LA, WA ERWEROW
HBALBUR LRI ERRIEEO 13%% 50, HEERT LI LAS W,
WRADERPORETHMBEO83I%E LS.
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Sl HES

| i

PARRFT SR

PINRAT R C ik, REHCPLBUR ERIEIE 5 7 4%
OEBE LTRAS. HREGERTHRS 2 IR
BTH5.

1 KPR

R LR L RIB YT R, R EwL
IRV RS E LM E o CE
OERICATRICENT 250 TH5H. MEIE
CEHLRHETRIEESROONLEILLH B,
WHO Grade NI S 5. SIBMMILFERNIC
GFAP, S-100H, Y X ¥F ¥ (vimentin) 23 851%
T, B4 b &5 F v (eytokeratin) FEETH 5.
MIB-1 B P51 0.4~ 1.6 % & I % R T,

% iP5

I MRI

R RELEUR AR, TUREIHE TR RO
BEE SR E LC, T2Hmie T s Rk s
BEME LTHB SN 5. GdEMTIMMNERT
SRR N, LI LTI, i
P &%, BIHCIBEE LTSS Lbibs.

| B
FBALBUR LRI ORI R 1, BB RE

O EFAPEHNT, MEWNOFIYIL2,000mg/dL
KA,

| s, SERVISH

EAER L LTIk B %EIE (chordoma), myxoid
chondrosarcoma, FHiIREHINE (paraganglioma),
B (mesothelioma), FLEHIRIRIE (papillary
adenocarcinoma) 2 &, BRIZEET HEER
HiFohsd. GFAPHYE, H4 by oF vigkn
EORBEMBACENT R LV EESZH S b,

MR AR ERIEOERIL, SRBENIFAO
AE L, MBI BRERZBMT 5.
WE, RFRE (50Gy BE) SfTbRTn5.

| 3, wm

MR EREO TR, 2Mld 5 i3l
SEMENLHE, 10ELLOEEVMETE
5. BRECHEIZEDODTINTHA.

FAITHE

—

E#FIiE (subependymonma) (&GS REICAT & L 72
EDhOTHEORRERUEBETHS.

| 0, mE

LA TR A B AT A iy & A E S
T, BIMERENSA%TRLE L, RTH
BHEBEAENIB% ThH D, BHPW, EZWE,
AGE, BRI LREET S, BRERTHEIL
DE Ve, HRTRREREZENEL, HD
R COHEETHCTH S, HEIRL, HOW
BERTIRIET 5% PEH D VIZBHOBIEL




| o,

ERTHEEKIRFBEOHE D 5%, — I
GMFEETH S, AR LRME E FRI,
10+ 2FRBERORBIC T LV ORENHE &
nTwbHAs, PTEN, NF2OHEETFRERED S
Nz,

BRFRAER

BEBE DM S W ERTFEIGIZ L A CRERT
HH. ABBFREFNILITLIEMARL, BREMEK
HETRL, HENETEERE BT 5, BICE
FERC D JEEAMMCRIET 2 2 L0 5.

TRIEFR R

- RHRFRR

ERTIRE IR & PRI 2T B, Re%
T HBERII & PRI OIE T 5.

J SeHARRR

ERTFREOEHFTR ¢, 27V 7o)
OIS B MR o T N R B L,
BB GRS A L NS, HIREEIXEL,
BN oEAE T, SREBEEZ LW (E13).
AREFEDHBVITHNERDLZEbHD. RiE
AR E A GEAPH M TH 5. MIB-1
BRI 1 % T C& b T, WHO Grade I
WA EhA.
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LERTEEBACE <, T2RABERTERE ERTHEOEHRTE, ERDHZ S OIXFilhE
T, TURRERTERMRZRD LV LA IEAHHA, WEROLOTHBMEY, H2n
Zv(F14). BFURSHEF TRAKAERLARYE LB AROEIROBEOWREED & FHBS IS
—ERHRERD L LSV, MMERE 5.

BITIRENRTH 5.

{
BR2HILIIRETHY, HEDHIXHHMMED

Filfisk

ROHE, SERISSER
ERIEDHE BIR.
IO N FAEIRS & LR TIE L OB EE

fhEhRE

REHBFNB TR ING.,

WAL ERE O LB L,

Fi&, R

LRTFHEOTFHRIGBIFC, FHIC L0 BE
HTE5, EREE ERTEOESHMREL T
LA, WRERE ERBICETS.
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Surgery for tumors within dominant parietal lobe

FILFE, #H &, B % T E, KEES

WK IR R Mt A 4 B

Takamasa Kayama, Kaoru Sakurada, Wataru Mouri, Makoto Saino, Shinya Sato
Department of Neurosurgery, Yamagata university school of medicine

FEMREEEOEEOHBORE, HFET&HERITarea 1, 2, 3OHEPOE & area3d DA, aread) D
FETH L. HPOEEEOEEICE LT, $ARE OBGR D HIRT 5 BENSH 5. EEELENI R
BLTWwAEES, #AIVETLOEZEALTYADDE, HIBEOREBEIRETLY, EHEL
TIEEEBIMMATETH S, LrLed s, BP0 L D ESAE 2 B CAiF.LE~NEET 5 & 5 2IEE
2, ERHIERTRETCHSL. —HTAE, BLEICRBT 2 X9 REE BRI EB RN CRBW 217
STWh, ATV NVEY AEERME T CRBL, 2IhbBAHNTIu—F 45 L CHEEEHBLT
Wh, HEPIZRRLOORADOHEEBATS.

Abstract

When we remove the tumors locating dominant parietal lobe, we have to keep in mind to preserve eloquent areas such
as postcentral, angular and supramarginal gyri. In addition, a tumor arising from post central gyrus, somteimes compress
or invade pre central gyrus or pyramidal tract. So it is also important to preserve motor function during surgery for the
tumors locating even in the parietal lobe. Using appropriate monitoring, we could totally remove the tumors locating
within post central gyrus or just compressing the pyramidal tract. However, when the tumors are invading pyramidal
tracts, they were never totally removed without aggravation of motor function.

Functionl brain mapping by awake surgery could be very useful to remove the tumors surrounding angular or supra-
marginal gyri. We could successfully remove the tumor adjusting angular gyrus thorough transsylvian approach after

functional brain mapping.

Key words: parietal lobe, angular gyrus, monitoring, mapping

PC0O000000000000C00050D0000000060060CV0G0CO0DDOC00U0B0000G00000D0000BD0N00D0060806800GC0090B000A0000000ACO00



F X

GHIHBENR S (b B A e, i
T AEM AR E R ) BRI L
B bhs, EZ O E Tk eogquent & #
ABHINE, HALBEMBERLBHEOEZ IS X
HEBbhoas, WMicky, s ADL
DT %2 X -8, 0% eloquent &
EZDHZEICEERPEVWIHICEDLRAED,
AN AITETERE 12 BV Teloquent 28 &
£ 2 5B post central gyrus {area3, 1, 2) i
f#, angular gyrus, supramarginal gyrus
(area39, 40) AEHEE IS T 5, B4 OWHEMH
NI 5.

Post Central Gyrus ¥i E1EE

Post central gyrus #EEIEEHI LT O 3HHIC

s

1. Post central gyrus WIZBREG LTwv 5 [li5

2. Post central gyrus & ¥ %4 L, Pre central
gyrus & FEHEL T 2 Jl5

3. Post central gyrus X B ¥4 L, Pre central

gyrus & & WX ERARE BIZIRE L T 5 JE

S OEMLER, MRIOATIKNEETH 5.
WA & L C MEG (magnetoencephalogra-
phy), diffusion tensor image (DTI) *°trac-
tography 72 & OWALER B SIPEI BN TH

B IR TH IS OB 25

550 F 24T O BE OBTEEIEEMIE S b
THEELRBEETH Y, BEOREZ 53 2 ifl
BLIFED2OMIIEENE Z L%, i
SEP, MEP, subcortical stimulation 7 & @€ =
¥ THPUETH BV,

1) Post central gyrus RICIEB L TV 3 1EE
JERN I & IHTTRE & # 2. C\v»%. Primary
sensory cortex IR 5 5 OBAIE, AR
SRR, HAVWIE LUK, LUhssfEe
Vo 7o OPEERTH B4, RO Z R
LTwaldd0, SEAEMKEOBMARERETCN
i, MR A B D B,

REBIL ¢ 2308, P, FAE
o Eiff 5 CADASE

o UM 5 20014 2 HICHMER O 51E (BT
) THERE. 2002 5?'2)*] 5H ATEICILE
D, FEEPOEFENLEHTVRA TR
T L, EESES. MRIERERLERD, 2002
FAH A BB AR E o,

o PHEEAEINIT L § /A T hypesthesia (9/10),
dysesthesia, HAFDHE ATE) 8o
Y hE—VARR).

o JR AT AT L, MRI L, %% post cen-
tral gyrus PMINCBRB LTw b E#E 2 o (Fig.
1A}, MEGIZ X Y post central gyrus RIZFAE
TAHZEEMALL (Fig 1B).

o TR EL 5 post central gyrus iCHET %

Fig. 1 Case 1l
A: Preoperative gadolinium-enhanced axial T1-weighted MR imaging showing the lesion within left post central gyrus.

B: Preoperative magnetoencehalography (MEG) confirming the lesion within left post central gyrus.
C: Postoperative gadolinium-enhanced axial T1-weighted MR imaging showing total removal of the lesion.
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A: Preoperative gadolinium-enhanced axial T1-weighted MR imaging showing the multi-cystic tumor w1thm right parietal lobe.
B: Preoperative magnetoencehalography (MEG) confirming the tumor within left parietal lobe.

C: Preoperative diffusion tensor tractography showing the pyramidal tract shifted by the tumor.

D: Postoperative gadolinium-enhanced axial T1-weighted MR imaging showing total removal of the tumor.
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Fig. 3 Case 3

A: Preoperative gadolinium-enhanced axial Tl-weighted MR imaging showing the tumor invading beyond the central sulcus.
B: Postoperative gadolinium-enhanced axial T1-weighted MR imaging showing partial removal of the tumor,
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Fig. 4 Case 4

A: Preoperative gadolinium-enhanced axial Tl-weighted MR imaging showing the tumor adjusting angular gyrus.
B: The result of functional brain mapping created by awake surgery.
C: Postoperative gadolinium-enhanced axial Tl-weighted MR imaging showing partial removal of the tumor by transsylvian

approach.
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CHAPTER g 6

GERM CELL TUMORS
IN CHILDREN

The histopathologic entity of primary intracranial germ cell
mmors includes a nomber of subtypes such as germinoma,
germinoma with syncytiotropboblastic giant cells (STGCs),
mature teratoma, immature teratoma, yolk sac tumor, chorio-
carcinoma, and mixed germ cell tumors that include several
types of components of germ cell tumors." Even though the
symptoms and radiologic appearances are similar, the prog-
noses and outcome of primary intracranial germ cell tmors are
extremely different and depend on tumor type type,*%%

In this chapter, the characteristic findings of germ cell
tumor in children are described. In addition, the prognostic
factors for survival and quality of life are presented. Finally,
we summarize the most recent data from the literature on
primary intracranial germ cell tumors treated with surgery,
radiotherapy, and chemotherapy.

EPIDEMIOLOGY

Intracranial germ cell tumors consist of rare and varied histo-
logic types of brain tumors. A higher incidence of germ cell
tumors in Asian countries compared with Western countries has
been reported. The incidence of pineal region tumors in Asia is
higher (3.0%) than in Europe and the United States (04 to
1.0%). Of the germ cell tumors limited to the pineal region in
Japanese and Korean studies, pure germinoma was found in
70.3% and 80.2%, respectively. In European and U.S. studies,
pure germinomas comprise 53.6% and 58.3% of pineal region
germ cell tumors, respectively. Age and gender distributions of
pineal region germ cell tumors show a high incidence in males
and in children. The sex ratio of the occurrence of germ cell
tumor in the pineal region shows a marked male predominance,
with g male to female ratio of 51:5.5. Males predominate for
all the different subtypes of germ cell tumors, As for age dis-
tribution, germinoma, embryonal carcinoma, and malignant
teratoma have a peak age incidence at 10 to 14 years, whereas
choriocarcinoma and teratoma are widely distributed through
ages 10 0 20 years.

As for the germ cell wmors in the suprasellar region, the
sex ratio between males and females is almost equal. Compared
with the pineal region, there is a tendency for suprasellar germ
cell mmors 10 be nongerminomatous germ cell tumors, espe-
cially immature teratoma.

T ohihile Wakah hi and Jun Yoshida

LOCATION

As with other extragonadal gerin cell fumors, intracranial germ
cell tumors tend to arise in the midline. More than 80% of
intracranial genn cell tumors arise in the region of the pineal
gland, followed by tumors in the suprasellar region. Other
sites of origin of intractanial germ cell tumors include intra-
ventricular, basal ganglia, thalamic, cerebral hemispheric,
bulbar, intrameduliary, and intrasellar, Multifocal or germ cell
tumors usually involve the pineal region and suprasellar
compartment simultaneously (synchronously) or sequentially
(metachronously).

DIAGNOSIS

Clinical Features

The clinical manifestations of germ cell tumors and their dura-
tion vary with histologic type and lbcation. Tumors of the
pineal region often compress and obstruct the cerebral aque-
duct, resulting in progressive hydrocephalus with intractanial
hypertension. Also, pincal region tumors may compress and
invade the tectal plate, producing a characteristic paralysis of
upward gaze and convergence known as Parinaud’s syndrome.
Suprasellar tmor typically compresses the optic chiasin,
causing visual field deficits, and often disrupts the hypothala-
mus as suggested by the occurrence of diabetes insipidus and
manifestations of pituitary failure, which include growth retar-
dation and delayed sexual maturation, Germ cell tumors may'
also canse precocious puberty by pineal or hypothalamic
destruction or by the elaboration of human chorionic
gonadotropin (HCG), a stimulant of testosterone production
that is secreted by neoplastic syncytiotrophoblasts located in
the tumor.

Tumor Markers

Tumor marker levels in the serum or cerebrospinal fluid (CSF)
provide quite reliable data for the diagnosis of the germ cell
tumor type, even for primary intracranial mass lesions. HCG-
f is mostly elevated with the diagnosis of germinoma with
STGCs. In cases of choriocarcinoma, the levels of HCG-3
sometimes exceed 10,000 ng/mL in the serum, and they cotre-
late well with a poor prognosis. o-fetoprotein (AFP) is another

96.1




96.2 S8ECTION | Pediatric Neuro-Oncology

reliable marker for the diagnosis of yolk sac tumor, and levels
greater than 4000 milli-international umits per milliliter are
indicative of a poor prognosis. Sometimes the serum levels of
carcinoembryonic antigen (CEA) are elevated in cases of
embryonal carcinoma, Finally, placental alkaline phosphatase
(PLAP) is positive at times in immunohistochemical studies of
germinoma,

Imaging

The diagnosis of germinoma may be suggested on plain com-
puted tomography (CT) when nodular clusters of calcification
in the pineal region are present. Usuatly, hydrocephalus can be
seen because of obstraction of the agueduct by the mass. Gerin
cell mmors usually appear as solid masses that ate isodense or
slightly hyperdense relative to gray matter. Following contrast
administration, the germ cell tunors typically show prominent
enhancement on CT or magnetic resonance imaging (MRI).
Suprasellar germ cell tumors may initially cause only enhance-
ment of the pituitary statk until a later stage, when the tumor
may infiltrate the optic chiasm. In cases of teratoma, cystic
regions may also be identified as part of the mass. An intratu-

~moral hemorrhage seen on imaging studies strongly suggests
the diagnosis of choriocarcinoma.

Histology

Whereas germinoma and teratoma typically occur as pure
tmmor subtypes, chorfocarcinoma, yolk sac tumor, and embry-
onal carcinoma occur as mixed germ cell tumor types. Of all
the pineal region germ cell tumors in Japan, the most common
tumor subtype is germinoma, accounting for 70.3% of tumors,
followed by immature teratoma at 14.7%.

TREATMENT

Most malignant germ cell tumors other than germinoma are
associated with a poor prognosis; however, recent progress in
surgical techniques and effective chemoradiotherapy bas
improved the prognosis.

Surgery

The surgical procedures that are used for germ cell tumors
include a shunt operation or third ventriculostomy for hydro-
cephalus, tumor biopsy, or aggressive tumor resection. It
remains somewhat controversial as to whether surgery of germ
cell tumors should be the first line of therapy. For example, in
Western countries there is a tendency to select surgery, but in
Asian countries radiotherapy or chemotherapy is selected as the
first treatment, because radiochemosensitive germinoma is pre-
dominantly found for tumors in the pineal region. Certainly the
role of radical surgery for germinoma has never been proved.
However, for nongerminomatous germ cell tumors, total resec-
tion of the mass lesion may improve the prognosis.

Radiation Therapy

Radiation therapy has long been known to be effective for ger-
minoma. After the diagnosis is made, germinomas are treated
by radiation therapy that comprises treatment of the whole ven-

tricle or focal boost cranial irradiation. Whole-brain irradiation
was used in the past, but this practice has largely disappeared.
If spinal seeding has been demonstrated, the spine is incorpo-
rated into the radiation fields. Because of some of the deleteri-
ous effects of radiation therapy on the central nervous system
(CNS), current approaches have explored the possibility of
reducing or even eliminating radiation therapy.” Recently, it
has been recommended that the radiation dose and volume for
germinomas be reduced to 24 to 30 Gy in a localized field
(including the entire ventricular systems)>® The 5-year cumu-
lative survival rate in patients who received reduced radiother-
apy with chemotherapy has been almost équal to that of those
who were freated with full-dose irradiation alone. Finally,
in cases of other malignant germ cell tmors, the prognosis
is still unsatisfactory, even after full-dose irradiation with
chemotherapy.

Chemotherapy

In efforts to reduce radiation dose and to improve prognosis,
combination chemothetapy with radiation therapy has been
generally accepted.! Of the chemotherapeutic agents used
0 treat germ cell tumors, cisplatin, carboplatin, vinblastine,
etoposide, bleomycin, or CCNU are generally effective.
Several drug combinations such as PVB (cisplatin, vinblastine,
bleomycin), PE (cisplatin, etoposide), and ICE (ifosfamide,
carboplatin, etoposide) have been shown to have particular
promise. Today, PE therapy may be the chemotherapy treat-
ment of choice for germ cell wmors. Interestingly, chemother-
apy alone without radiotherapy is currently not recommended
because many patient recurrences have been reported.”

OUTCOME—SURVIVAL

Outcome for genn cell wmors varies widely among differing
histologies. Of the cumulative sutvival rates for various types
of germ cell tumors, germinoma shows the highest survival rate
at 89.2%. In the case of germinoma, it is known that diffuse
dissemination of disease at diagnosis is not a risk factor for poor
prognosis. On the other hand, embryonal carcinoma, yolk sac
tmor, and choriocarcinoma have worse survival rates than the
other types of gern cell tumors (Table 96-1).7

FUNCTIONAL OUTCOME

Functional cutcome after treatment for germ cell tumors can be
assessed by examining performance status, neurologic deficits,
hormonal dysfunction, and brain injury after radiation therapy.

Performance Status

Yoshida et al analyzed performance status after radiochemo-
therapy for germ cell tumors. They showed a performance
status score of 75% for pure germinoma, 75% for germinoma
with STGCs, and 57% for nongerminomatous germ cell
tumors. In this report, the response rate for all germ cell tumors
was 67%.% In long-term survivors, if patients had received
radiation therapy with a total dose of more than 30 Gy, cogni-
tive dysfunction was found in some cases. In general, intel-
lectual decline correlates directly with total radiation dose.



