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Fig. 5 Postoperative permanent language deficit in 43-year-old woman with left fronto-parieto-temporal

oligodendroglioma. Preoperative (Pre) and postoperative (Post) diffusion tensor MR images showed that the py-

ramidal tracts fibers (red lines) were preserved while the superior longitudinal fasciculus (green lines) were

disrupted. Note that electric stimulation of white matter did not elicit any language deficits during surgery.
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Fig. 6 Fibers of the pyramidal tracts were disrupted in a 67-year-old man with preoperative right hemiparesis

(3/5 on the brachium, 4/5 on the hand, and 2/5 on the leg) due to a left fronto-parietal glioblastoma multiforme.

(A) Preoperative T2-weighted MRIs identified a focus of hyperintensity in the left perirolandic region with gado-

linium enhancement of the rostral precentral cortex. (B) Cortical SEPs exhibited weak responses upon stimulation

of the right median nerve; no response could be observed after stimulation of the right tibial and sural nerves.

Stimulation of the left cortex rarely elicited weak MEP responses in the right abductor pollicis brevis muscle. Sub-

cortical stimuli, even on the approximated posterior bank of the precentral gyrus on neuronavigation did not elicit

MEPs. (C) A relative anisotropy map indicated the principal eigenvector (green, anterior-posterior; red, right-

left; and blue, inferior-superior) . Fibers of the left pyramidal tract (red lines) near the tumor were disrupted dur-

ing its course to the cortex. (D) Postoperative MRIs with gadolinium enhancement.
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Low-grade Glioma: Management Issues

by

Ryo Nishikawa, M.D.

from

Department of Neuro-Oncology/Neurosurgery, International Medical Center, Saitama Medical University

There is little consensus about the optimal treatment strategy for low-grade gliomas (LGGs). This article
reviews the most recent data regarding LGG treatment. There is evidence that radical resection may prolong
patient survival. LGGs in younger population with epilepsy as the single symptom have a better prognosis, which is
not influenced by the timing of surgery especially when the tumors are within the eloquent locations. There is little
evidence, however, to support the view that radical resection of LGG eliminates the necessity of adjuvant
treatment. Early radiotherapy after surgery lengthens the period without progression but does not affect overall
survival. Radiotherapy mainly results in additional long—term cognitive disability only when high fraction doses are
used. There is a need for a randomized phase I trial comparing temozolomide and radiotherapy with stratification
for 1p status. Such study has been organized by the EORTC and is open to accrual.
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Table 1 Phase II part of the RTOG 9802 A phase 1I study of observation in favorable low~
grade glioma and a phase III study of radiation with or without PCV chemotherapy in
unfavorable low~grade glioma

Eligibility criteria
Age 18~39 years
Diffuse astrocytoma, oliogodendroglioma, oligoastrocytoma
Supratentorial location
Gross total resection on the operative report
~ Results S B o ' :
Cases entered in the study 111
5-year progression free survival 48%
5-year overall survival 93%
‘Residual tumor diameter ) " Crude incidénce of
on postoperative MRI e tuinor recurrence
| <lem 59% (58/98) 26%
| 1~2cm 32% (31/98) 68%
>2cm 9% (9/98) 89%

%, $hbb, ThIAETHL, HHL»EH &R
% B8 L 72139 SRS L weEZohn 3,

R DEREZHOBR, SW/ETELTNE
ZZAS5NIBSTHERRITS 0N

& B 2% eloquent area I ETET 2 A TH 5. Mass
effect %2 U T CTREOSEESH L, WRELREH
OFWHIIMHETH A9, FOBERRBLVWEEIOND
BEDBERTHS. Ph EOHEREIT > TEHZ D
HERETHBEEVIEINB—RITH 595D, K
bbb, BRI K 22EORICEERL 2T HiEH 2
Bt L BRIC L 5 L, WHOBKP T 2% 62~
83% L WA INTBEYID o, EHZHIIRE ) TH
% 9%, MRLICBWTHEWLE LGG & 2l S - EH
DIEBR MRS LGG TH - A D, 50~64% &
HEINTL 2RI SERCEBREES 2L, ¥
e bR k) B REDNWTIEBRIZ 23T %
W2 6h, FHMMBEEELMZTIC “wait-and-see”
ETBIENAHBELTEY DLW FRTH 3,
“Wait-and-see” %17t & L =B AOBBEIC 2T HH
E3H 5, BEREOATHRAIN LGG30HID I b,
ELIFM WP EIhL 138 L, T IZFEm
ZETICHhRE 14 A HE, BROBIAEZHERELT
DOFMET>H 1TH L DORT, SEEFLIL63%T
—~HLELVwIZETHBEY, LI LARDKE
anaplastic glioma T& - 7%:3&, anaplastic glioma Th i
IR R A I & 2 AR EHEEE R SR DI S T
WEL G, PHRVERTRERSZOPL LAk,

anaplastic glioma Z#W EF2 2V v b BB B LEZN
i, RROERBLE»D Lk,

SR URICERBHEDESH

T, 2RHET) 2 LB TELBADEREEIZ
BEBEOTHA W,

Radiation Therapy Oncology Group 25 Z @ i< 3 L
THIERBZ T -7 (RTOG 9802). HALE 14
HUZEHL 2 L6 Blic > TRIBE2TbLTICR
BZBE-TE IS, 5 FEEBEFHIAR 8% THo%
(Table 1). T DEIZHE 5 OFERTRIRHC AT S 17k unfa-
vorable group (40 BB L F - 3BFEEBEH D) 28T 3
SRR BB D 46% L RIFETH Y, THHBBT3
EORTC (the European Organization for Research and
Treatment of Cancer) O RBBGARIC BT 2 HEHRIES
B55% %2R TH 2 GEEHEE35%)Y, LidisTZ
DFERIE, L ICHEEES LMD E CRERE RN LT
5 EHRLTVSD, BERREE L okEEzEd
WRERZ A TEVEE LW DI, it MRI @ FLAIR
& CHRETENE o 1 R Aok BAiiziERoh
HEVH)ILETRBRL TS EEZ NS,

HT R AR DR

RGFE L L CORSRBHOBERICOWTIZ, 2005 £
CERERBEDBERINEORTC 0ORBHEETH
21 RHHE L SRR 21T 157 6] & B
H#2{7b %\ 157 HiC randomize 4, MERIT A AR
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Table 2 Cognitive follow-up after radiotherapy in low-grade glioma

Study Tumor type 2. Cognitive impairment

Prospective study

Vigliani MC, et al.2V LGG, AA 17 Transient decline in reaction time

Brown PD, et al.? LGG 203 Significant decline of MMSE was observed

in 5.3% at 5 years.

Laack NN, et al.” LGG 20 None
Retrospective

Klein M, et al.” LGG 104 Memory disability in pts receiving >2 Gy frs

Taphoorn MJB, et al.’®) LGG 41 None

AA; anaplastic astrocytoma

RS MRS 5.3 4F, FEIRETHE 34 4 Ll HMREH
MICEBICIERE LT, 24 PREaiEs
TAE BENT2EEF (A THLTEVHIDD
TH 5, FEEHBED 65% i REERF I BURESR 2 21 ¢
W3 DT, EHBEMIC early radiotherapy & delayed radio-
therapy % B L ez o e L I RBTH 5.

CORBREEIBRT o MPREEL RS,

37, A LTCOERIGBEVCEIBL 0 E0IELS
Db %, LGG BEOEXMME L RO 8L BRI, B
BOHFEZOLDOTHLLEHEATWE, $4b
b, EELNERET S LBEORBIELTIOAL6 T,
FRLEZ LW EENBREICEZ DBHNS A-C b K
XV, BLOLoHERZHRICLBETEERL, <
FCEREE, T cHUTIBRICE &) iR E
FIRETHBLVIELABH S, FLARBOTE
L - M i s i BRI L T8 2 6, #)
DB TH RO IO LEHHE § b ICREHR
BB 2T THRBRITTEL 2 L1, BREBECEATS
LD LEEMBIVEVLIEZT O HBWY,

—%, BHEBEHEERBICRoTBERELWIE
AHLH 5, BEHRIEE I RO SRS EEREE SRR
EOWHMENH % L TIUE, FTHHERLEEAEDOEH
TERILBET SN wE T, 24F0HE»IERSTH
20 L, AIBEE I R EE LB 3 ) kv
BhROHEEZ2hITTHE, HRLCEEELL T
5DiE ) A, DEEOE LMRLS D ISR
DEOESTHODENIVELIEZTLH B,

LGG [CHT DIaHRiRaIC LD
B REREE

LGG Tl stz H < o RMEHETH 5,
L7285 T, BEHEREOHBEIEMNIc Lo TELE D

420

TH5H., DL heterogeneous ZEMICEB L TEX
S HEEL T T 2 2 L RRELRMEY, BEE TR
LGG B 2 B IRE IC X 2 BRI R & 174
LEEBELHEZ Table2 ICE L O,

LGG B} 2 s RIBAHC & 2 BRINEReREE L, &
ET2LLTCHITSOTHTH S, 2O, HEE
DIREE, BATRRIEE, (Lo, MERRERDEDIZ,
BEREOFELIRSEAAROEARKE Thh b > TS
prEZonD, KEE RIRE, » oL BERER
HBRETHSEH?Y,

FERFOERS

LGG #MAlc Y R 7 3T 5 AHHRIZ 2 PREINT
w3, —lF, %D EORTC DARERBRO 7T—F 2 &
IR L2 b 0T dH 312, D40 BELLE, @astrocytoma, @)
EEfecm ML, OEENETREBZ 5, QWS
HiERZRD 2, DL HEVMEREATFREATFL L TH
HXh, 2P 1ETO 2552810k Y, 0~
2 #i% low-risk group, 3~5 M DHER % high-risk group
LT, b9 213 UCSF D7 — % 2 BRI T LI
WEFFE X NP, Deloquent area IKHFHET %, QKPS<80,
G0 mEMA L, OEER 4cm 2825, ME4HE
HEHOTFHRETLLT, ZhfR 1832252
55D TH 5, WHIZER, KPS %73 fAEFARMER &
Vo ARIEIERETH B, EORTCOY AT ALK
RSB O EBEINE Fh, — UCSF O 27 LI i3IBS
DRENEENTVE EV)IBEVYD S, BEDORER
FERCEBEAE» I pERDLIETFD—2THH S
DT, Boz b L, RRECTO THETE2RT
Tid 50, BEEREHETELLEIL LV IRTH
Bobifont bMRTELNLLLNUARY,

EORTC ® A a7 AF LIZ X -5 T high-risk group &
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iz BB O A F M ARRIEIL 3.20~3.67 £ THB, 1
UCSF O ¥ A7 LIZEB T high-risk & AR INSE 3~4
BOEMOSEEFHANER6%THD, wFhd
anaplastic glioma DEFHABIEYS, D% b low-risk #f
~NOBSRBAICHERIHZELTYH, PHED
high-risk #IZ%F L “C i anaplastic glioma 2 ¥ U T #R
M BT IRETH DL EOIEZHTBHD )
3. EBRIZZOZEZFIKESWIERERRBRD RTOG i
Lo THETHRTH 2 (RTOG 0242),

LGG [CBF L2 EDRE

SeIZRRAT L 7 RTOG 9802 ABRIC B W TIX, 40 BB L
H 5V IEESHIBET L TOSESICR LT, Wk
SHRIEICLEEE (PCV) on/off DRI 2RI T2 5
v LMMEHEEFER L Thh:, SRBARHEOR S
RPBROATH 29, 251 HBHEINS, 2FELT
OEFHN & IOEEATHRISBS RS +PCV Bo
129 EETHREHBEE L ) b PPER T 00K
HENLRERZRB OG-0, 1EY REEL-
FEGHZBR - CRITT 2 &, BURIRE +PCV o224 %F
A o NI IR & O IR A U &
hHEEIC (£EEHEIC BT HR=055, p=0.02,
eI TEA: IR IC BT HR=0.36, $<<0.0001) Bh T
wiz, 1EHM EOEFEORIIE W TEFEH &I ENE
LBL0HIEELEIBRT 20, FHik 1 FHUHCE
WCTRHIC 223 e o IOV Tt PCY DRI
DEBLELBERINTWEY, BEEREBRINS L
ZATHD,

LGG % temozolomide DA THEL 6 EI 2B TH
AHm, b USRSk b &b ER kRS
BHLDTHIUL, TNERIEFLICT S 84, FFic
EESERTH BECHRBEICRLTAY y b21b2
DTH 2\, Temozolomide 12 & 5 B/ AR D
ENLDTHNE, ZOBIEHTS I LICk> T2
HEOE EBEADZDO TRV, REOBRIZL -
TREINTVS, ZORMICNLTE7I v DS
W—=ThoDBRENEET S, LGG 1O FlIc >0 T
temozolomide CIEFE LT -7+ 24, CREMIREELE
ot PR DY 15% (22/149), MR 45 38% (57/149),
SD %3 37% (55/149) T, FIZ 53% DIEGCIEEMA
REROT0 Y, BASRICHET 2 FcoliihR
fEix 12 AHCHo 7z, —7H, FHEELIR g
28 AATLDRL, ZOBBEORKRERBL TV 55
b LNk, BEEORTC I & - TS SRS B &

temozolomide BAMHIGHE % LT 2 B MR s fT
T ® % (http:/ /www.cancer.gov/clinicaltrials/EQORTC-
22033).

BHbIC

B R T LGG OB BT 244 ¥ 94 v R
TEENALE LTS, BMIHEINLBER2THH
TILREEETHA ), ZNITHBEDY A 78R
Do IDDZ D &I, LGG MK E L EHEDE S FER
DEATHHZEILDEBESI, 22% 5, bHEIC
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MEZIMLL LT T RERBLEES,
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