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M EDSOWRERETH D, FTORBITH LR
BEEALGNZBREORERL VWA LS, EBMD
EML b 20RBEEDE T IBERNT -4 Th
D, 20— 5 BREFHERIC & 3 WRRERE
T3l XoTHRTERLENS. BRI
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GRESTOIEMIRB LB X b T3 19,
7, BHBI O T Walker 54139
& A RETORBRIC B\ TII L NAES 29T
bhT\wad, RERENR, BRBESTD
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Ty %, Glioma Meta-analysis Trialists
(GMT) Group i< & % meta-analysis i & 2 #&R
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(One-sided test 3 30{REH : (P2>P1))

AxEe kELElA—] X ES (PLP1)

(P1) 0.10 0.20 030  0.40 050 060 070

0.10 155 47 30 19 13 11 8
390 120 60 41 28 20 16

0.20 230 63 36 23 15 10 8
590 160 76 44 30 22 16

0.30 280 73 37 23 15 10 -
720 185 85 47 32 20 -

0.40 310 76 37 23 13 - -
780 195 84 44 28 — -

0.50 3100 73 36 19 — - —
780 185 76 39 — - —

TEBOHTIF =005, £=0.20 (}ZH7 Power=0.80)
TEROHER =001, 5=0.05 #RH" Power=0.95)

(JCOG) TR u ba—rDiE#{LERS -
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A Proposed Staging System for Glioma Surgery
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Among the significant prognostic factors such as the patient’s age, performance status, or tumor histopathol-
ogy, the most important prognosticator for glioma patients is the degree of tumor removal. On the other hand, sur-
gical removal should not induce aggravation of the patient’s performance status. As a result, surgical planning for
glioma should be carefully considered, However, there is no standard guide for precperative planning at present. In
this study, we tried to divide 390 gliomas into 5 stages according to the difficulty of surgery and then analyzed the
relation between removal rate and each stage. The results demonstrated that the stage correlates with both the
removal rate and the patient’s survival, This grouping can be useful to discuss the feasibility of surgical planning
among multiple neurosurgical institutions. '
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Fig.1 A : A preoperative T2-weighted MR image showed a tumor that seemed to be
motor glioma. : '

B * A magnified image showed that the motor gyrus located between the tumor and the
central sulcus (CS). This tumer is a premotor glioma.

C * A preoperative diffusion tensor MR image displayed that the corticospinal tracts
(arrow) were intact.

D! A postoperative diffusion tensor MR image displayed that corticospinal tracts
(arrow) were preserved.

FRIa 12, B4 Tl BRE G TERBI N 258411,
ERINIEEE bulk L ERT 2. BEINLVES
& T1 BB T, EESOEET bulk LT3, Bigic
T2 MIABHR TOAENDH 2541, T2 RREROE
ES4EE % bulk & EET 2D,

2) Eloguent area OERE

SEIERBIAVHY, —FEORBEME D, HE
FUCIZFMTRG, FHBTRED ADL 2852 {ETT
5H DD eloquentarea ¢ VWHEBZFETBZIEHNTE

Table 1 Eloquent area

Motor and sensory cortex
Visual center

Speech center

Internal capsule

Basal ganglia
Hypothalamus or thalamus
Brain stem

Dentate nucleus

BAZCEBEL, SURICBY 27V A— 2 OMiRIOR
X, FEAEERAL MHEERE T s LeHE0 ) 4~
TDEMRAF—IAERERT 2 2 L 2HA& .

7ok
@ FNAT—VDREICHBIT DREER
FA L PRUTOIETHS,
1) Tumor bulk DEH

2) Eloquent area DEE
3) Removal rate DZEE

B, —HREVCIZ Table 1 @ & 9 %8RI eloquent area &
LTHSAT»BY, L LAadS eoquent & Ebi3
BREFHL T, MREROELL AWEHSLHY,

. HEOEWTO eloquent area D EHIRBE TR Tk k

5%V eloquent area BRI T REFHLIERT 3,

iE Bl 31, BHE left frontal diffuse astrocytoma,

i f &R 1d central sulcus (CS) I# L, motor area
ERFEL TV B EIIRA S (Fig. 14). L LAas
MRI ZEEMlictRay LTAa 2 &, BELE CSOMEICE 12
7 gyrus BHFEL TE D, premotor area 7 astrocytoma
LEZ 6Nl (Fig 1B). BEMZIEBIZSML R,
WHROMBEIIRD shlkh o7 BERH 30 flokstc
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Fig.2 A :Stage 1 glioma. A T1-weighted MR image with Gd-DTPA showed that the tumor was located within one
gvrus in the non-eloquent area.
B : Stage 2 glioma. A T1-weighted MR image with Gd~DTPA showed that the tumor (2 cm) was located in the right

frontal lobe.

: Stage 3 glioma. A T l-weighted MR image with Gd-DTPA showed that the tumor (5cm) was located in the right

frontal lobe.

fronto-parietal lobe. The tumor was beyond the eloguent area.

C
D : Stage 4 glioma. A Tl-welghted MR image with Gd-DTPA showed that the tumor (3 cm) was located in the right
E

! Stage 5 glioma. A T1-weighted MR image with Gd-DTPA showed that the tumor (4 crn) was located in the left fronto-
temporal lobe. The tumor was beyond the sylvian fissure and extended to the basal ganglia.

Table 2 Surgical staging for glioma

Stage 1: Tsize (=1cm) or within one gyrus
Stage 2 Stage1 {+1) or T size (1<T<3cm)
Stage 3 Stage2 (+1) or Tsize (>3 cm)
Stage 4 Stage3 (+1} or Stage2 (+1+1)
Stage 5: Stage 3 (+1+1) or Stage2 {+1+1+1) o
Multiple lesions, Disseminated lesions,
Extra CNS lesions
411 Eloquent area (motor, speech, visual)
Thalamus, Basal ganglia, Bilateral lesions
Sylvian fissure (insular cortex)

T tumor, CNS : central nervous system

i3, CT Ik motor avea WfEICIBEVFEETEIIHIICAR

Tdh, MRIS 5

450

V343 magnetoencephalography (MEG) &

lightss 134%6%

b, FEBRI motor area 12 HFFE L TV 2 EEHIIE 9 1 (30%)
THot, RICEBAEOHERCBELTHEEDOZ &
DA D, [EEPHEFIRIC PP TWwBE X I ICRA BE
#1-T b, diffusion tensor MR image T, #H4FEED? intact 12
HEhs Il LdH B (Fig 10). FEBI D L S RiEH
THARBEORELIEVC EME L, REMD FITLEE
L, MEBOHEERD, HHED tensor image T b HE(#RE
BfREENTVR (Fig.1D). T L) Mk T
V3, eloquent area ZRET S Z LB ETH D,

3} Removal rate O7EFE .

ROREIC %2 2 D, itk WUFEZHHETIAD0ZD
i TH A, MRIBHBBOHWETSH Y, 52 benign
enhancement # W5 T 2 7= &1, Hif% 72 MRLAR IC iR R

WOLEEH .
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T5IEWHEE LY,

FEMAT—UTHOER

R OMES 2 LA RMNEATF—CHEFERL
7o, FTIEEORE 525, Stage 1~3 12 HF L 7= (Table
2). eloguent area (motor, speech, visual), K, EE
I FFIET BIH%, sylvian fissure ##BA (insular cortex
eh) HEETEHEE, corpus callosum %8 & MHEICE
BLEREZIKEL T Stage x 1B LTz &L
7o ¥RBHRFE, MEPHEE BEAEEHHZLO
EA L L, REXZICBEL L Stage5 £ LA, k%
FLHBE Table2 DL I o7z,

EROAF -V HREDOPIZRBNT B,

ER 10 12 3%, M. left occipital pleomorphic xantho-
astrocytoma, :

tumor size i3 12D gyrus KRB LT D, non-elo-

quent area }CFEEE L Tla7: (Fig. 24). Stage 1 L ¥IBTL,
g L e S,

FER 2 24 7, Z¥k. right frontal astrocytoma,

tumor size ¥ 1~3 cm @, non-eloquent area iZFFE L
Tvafe (Fig. 2B), Stage 2 S HilTL, EFiz&HER
7z, _ ‘

fEBI 3: 45 3%, BYE, right frontal glioblastoma,

tumor size & 3 ecm BA_E T, non-eloquent area W HFEL
Tis7s (Fig. 2C), Stage3 L¥IEFL, BRI &RE N
7z,

fEB 47 51 AR, ZCt%. left fronto—parietal astrocytoma,

tumor size 3 3cm BALT&H 555, eloquent area {motor
area) WWFFEL Tw 7z (Fig.2D), Stage 4 LHEL, &
SEHICE B o,

IEGI 5: 58 B%, Bk, left fronto-temporal glioblastoma

tumor size 4 3 ecm BL T, eloquent area #>*2 sylvian
fissure # ¥ A T& b Stage 5 & $IE, biopsy 217\, 2
WiEHEEL 7. (Fig. 2R) _ _

IOEIRHERBICO- L D, EEHBHE TEHRIE,
BHEMEBEOFHENET L - D OIRERBREDE
M B AEA, IRHHELZBL T 2 I AT —
CHBEEEREL, FERICBLTEROETINL 390
Flor)A—<itBLT, FHAT-—CYHRLBERD
M E R L. RBEEICSER O overall survival 72 51
DETF & AT — Y FREOEE BRI %17\, Hazard ratio
EEFEL L

Jpn ) Neurosurg -
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Stage 1 @5

Stage 2 36 Eﬂi] 81

Stage 3 68

150

Number of cases

Fig. 3 Bar graph showing the number of cases for
each stage

Table 3 Survival (multivariate analysis)

Sex $=03173 Hazard ratio 0.859
Age 2<0.0001 1.025
AA p=0.0462 1.760
GBM £<0.0001 £.500
Partial p=0.0185 0.629
Subtotal p=0.0153 0.492
Total p=0.0004 0.446
Stage £=0.0003 '1.424

AA : anaplastic astrocytoma
GBM : glioblastoma multiforme

B R

% Stage 11T BIEHE L HHEEOBFRE Fig. 3 KR
T, Stage 3R LA, 15080 (38%) 25/~ MT
Stage 4 %% 103 f5l (26%), Stage 5 4% 71 i (18%), Stage
25614 (16%) QMETEHD, Stage1 1356 Ehd
THTH-7, BBURSIREICE W THHECHS
DlpEid o7z (Fig. 3), & Stage TORHIZE 14 Stage
1~3 T, #960%DREM T subtotal removal BL DT
BTHosz, —75 T, Stage 4 Tid subtotal removal M &
OREHE L 28%, Stage 5 T3 21 partial removal LT
MEETH- -, ERSEERMFORERCILER, B
HERE, WERL CoftkroMEINTVB3FE
FREFMA, FHAF—SDED Stage DELHD
B, FETRTHHIMBENWRENL (Table 3),

Z B

N HER DR AN B L TR, LR IEES & Rk
UICC (International Union Against Cancer) i< & 2 TMN 4
EAREE NI, L Ladis NETHEGD LMK
OIEER e LTORHRED S, — s ER L 2d ok,
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