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Radiotherapy for Intracranial Meningioma :
Special Reference to Malignant
and High Risk Benign Meningioma

Teppei Shimizu, Mitsuharu Iijima®
and Yoshiaki Tanaka"

Results of radiotherapy in 21 patients who had been treated
for intracranial meningioma from April 1975 to March 1993
at Tokyo Metropolitan Komagome Hospital are presented.
All patients were treated with 4 MV X-rays using conven-
tional fractionation. The median tumor dose was 54.4 Gy
(range 30 Gy to 70 Gy). Radiotherapy was delivered by
conformation technique in 11, parallel opposed field in four
and three ports technique in two. Of 21 meningiomas, 13 were
histologically malignant and 8 were benign. The median
follow-up period was 63 months. Overall survival rate at 5
years was 71% for benign and 63% for malignant
meningiomas ; the 5-year progression-free survival rates were
25% and 30%, respectively. Eight of 21 patients received
60 Gy or more, and the remaining 13 received less than 60
Gy. The 5-year overall survival rates for these two groups
were 43% and 83% (p < 0.05), respectively. Ten of 21 pa-
tients were treated with post-operative radiotherapy as ini-
tial treatment and eleven of 21 patients were treated with
salvage therapy with or without surgical excision for recur-
rent lesions. The 5-year survival rates and progression-free
survival rates of these two groups showed no significant
differences. From analysis of the clinical course of the sal-
vage therapy group, radiotherapy may prolong survival time
and delay further tumor recurrence.

According to the present study, radiotherapy (doses of 55
Gy to 60 Gy)after primary resection and at the time of re-
currence are equally effective for prolongation of survival
and delay of further tumor recurrence.
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U &

SE P ISNE (RNSNE) | 2R £ 7= (Xarachnoid villi & 1) 5§
AL, BRACRGNEES BELRERED 1 2 THY, &
MBS D15 ~20% % 5 A, L E L Ty eaodE
AR TEMWH CHBEATTRETH D, (AR FHEH R
[EE % e TAEMICERET S Z EHEAITH A 2. Ly
L, ZEH43ATIC £ - TIZEB O MAE IR & OB 7
HEMWMPRELRHE DL, FHRRCED14%IIDITH L
TAHHEDH Y, EHEHEOBREFEILS £ 5104T12
%~32% & SNTWVAHY 3 HHAA 1L BHIENE LR
PibEE s, HrsusESEHE S s Z i3, F0
BBRIZOWTOHT L TWEEREWEES, BRI LH
HL Lo, Shlbb O L 7 HiIERRE BTG #AE
BlOBRERERETTAZ EIC &Y, BEIEME 3 2 s
BIREOHRIIODWTETOMR TGO THRET 5.

MHEBLVITH

AFEUL19754 4 A 225 19934F 3 A £ TR AR EaAR
Pt CHRUHRER 21T\, BRTAYRIEEAYICHEE L TV 55
fEfE2 151 T 5. BIFFAIZ19934E12 A 14T W IRETEIE
MiZ251 H, HEBRZHMIZ4389H, HRHI8ISHTH 5.
FERIRTEDST5REE T, TH51E, Bl D 10TH
o7z, 215 10GIDEEFATIZE | & fiev s T O ERST (R0
GEEEL T5) T, MonFldEemEo—RE LTt
BRIz (BUFBER L T5). BT A FAioftE
(IRESF AT 4 B, HRE26), oYk 3 6, HEAERD
A2 BITEH o 7z, AR A o L R E LRk AT R T
BROEBRATE VW E BONIHERT, M RAHES 212
TEHREE 2 BIAG L7, BUNHUEEIZAMV ) =7 v 7 X#R
T30~70Gy % 1 [A]180~200cGy D 57EI TG L, “FHDIE
BRRIE54.4Gy TH o 7z, IBHTEFIIMES (CBRIB L, HRgh:
ERBBEE L), A4 2 PIIBETIs X ONEZE 2 PIHEST
4 G50, ZMEEE 2 BITaH -7z (Table 1). HEEAEDTA
EBfiidsphenoidal ridge © 7, convexity @ 6 ffll, parasagittal/

falx/tentorium cerebelli ; 5 f, parasellar : 1 ¥, temporal
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fossa : 2 BT o7z, MERZFAITEERIENE - 1360, B
PEEEISE 8 1 (meningotheriomatous type : 3 fil, fibroblastic
type : 2 i, transitional type : 1 #l, unspecified : 2 1) T&
o7, '

AR DR I3Kaplan-Meierd:, HEEMRE $logrankik
Lo,

= R

1. EfHEE

MEFMR R OAETFR L BT L BWERICH ) TREH 5
&, SHEBIVI0FEOREEFRITRERETTL%, 71%, &
HEE63%, 0% & BUBEIEN TV, et e
(378D Ao 72 (Fig.1(A)). FECHIBIOFER 1358 PIHE
DEFEIZLHDD 36, MWHIE2 6, BEBIILIL5E
HIcLBbD 1 8ITHo/:, BEBTRE LERIIEE
HNOFBFEIIRD TR, 5 FEEFRETFEII RIS %,
EMB0% THEEIIED b o 72 (Fig.1 (B)). FEMI155
D HLIFEIEIFER 2 R0 72 2 Bl B REEEE D13
BRIRTHITEETH 7.

2161 % 60Gy LA _EHES L 72 8 il & 60Gy il D 134124313
THE L7465, 5 EREAETFERIZ60Gy L. F#43%, 60Gy
FiGHES3% & 60Gy RiMEEAH BT L Ao 72 (Table
2). MHOERETERS L, 60GyLL LTI 8 #d 6 I
MR CRERERIL S {, 60GyRiiEETIZEMRNIZ13
Blirp 7 BT, 4 BIOMEHEWEEITSTERBIIETLTY
i

BUHARIGHE 2 ARG D —B & L TIT o 720G D
1081 &, BRBORFEREL L TT o o ussEii 1 &
THIRIFREDRMAEFELBRE L, 5 EREEFRIY
HGENE49%, ROEBETSO% THEERFED Wb DD
HFHEBE O s R ER TV, iR, AR OWE
B B BRSO TR L THABOERTH -
7z (Table 2).

2. ERERARB

BEHFRGEFEO DR RET T 5720, HuEREREO 114112
DWW, WEFHA S ERE L THEHIGEL21T) £ ToH
&, BURWGELToHo 2B OEEE TCORE %
B L7z, 7272 LREIRIE 0S4, BREEIES M TE
ZWVEEBIS B Y, —EROERTIIIRIFH S H 127k - 728
BEL - THRERE L, 1147 63, f#EsEL LT
BURBRIGHE %247 - TH 5 OEEFRIAM A5, WEFH2 5K
SHRUER L TOMIM & Y SEER LTz, 4 I2ER 7, 8,
1L ESFEERS0 7 A 5598 A BB % Bo R T
HoH. b, EHL, 2, 4, 7, 1105 FlIHFRERC, o
6 FIASEMRITH 5 (Fig.2).

3. BIRmS

BB o e sHRtA S 2 BUICCT LB & D 2 MANIR 2 % 32
®7z. 1 #lidsphenocidal ridge DR FHFEHEIZS0GYBBET L
7z 4 FERICHERBA AL - S R OREEZ . 1 4
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BICEETHEEICTHELTWAYL, BROFRIZZD L
Mol APIIHERFOEHE D H 0 HGHRIEHE & Xz &
DORERBIRIEHS A TidZe v, o> 1 Flidsphenoidal ridge
DIRFENZ60GY DRI RIS 21T o 7 EBITH 5. 4 FFERICH
SR LB TH <A 71k BIGHE 2, #0014
BRI L RO, BRE 26 VALEETTH .
19BN I S D AREEIIED Ty iv,

4. JEfI

H.A 645% 1% (Fig.3)

SR, WERECIEAE, KAXBROEMBERAE L B0, BEEMm
HAT o P2 HFEBARAE L 727200, FEARTFHEZ T50Gy,/
25[8],736 H M OMEGHRIGHEE 1T - 72, B L D H60% D
M2 RO, BHHRIGRTE 8 FEMREFDTH S,

K.M 545  H1E(Figd)

SEE CHAE, /M o N OEMERIEAE & W, ERES
##5(90%) 470 7275, 194 AHRICES, BRMiB X URE
H=F-BE5HC T60Gy./300m],/40 H MO EHRIGH* 1T - 72,
2871 212 b B & SO MR O FEARRE-F I35 T40Gy ./ 20[[]
J28HBE R L7z, TORERRIIIERELERO Lo
72 BE, SEME, MEMELR SRR ERD, RIS TREE

Table 1 Patients’ characteristics

age and sex M F
-39 3 2
40--49 2 3
50--59 2 0
60--69 3 4
70-- | 1
mean :51.0%17.0 total 11 10
""" extentofsugery  total 4 |
sub-total 12
partial 3
biopsy 2
"""" ntal treatment 10
salvage treatiment 11
| radationtechnique  conformaton oo
parallel opposed 4
wedge pair 4
multi-portal 2
- dseqy) 49 2 |
50--59 10
60--69 7
mean 54.44:8.5 70 2

HAREREE $55% H155
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100
T
6o+ benign meningioma (8)
-

E 60 p:(ns.)
frr
A ;
& 40F | malignant meningiomay (13)

20+

% 2 4 & 8 10
YEARS AFTER FIRST SURGERY

100 WL
80 - —l benign meningioma (8)
: (n.s.
Se0f pElEs)
w
2
w ol malignant meningioma (13)
201 .
S
0 1 1 1 1 L L L 1 E ]

o 1 2 3 4 5 6 7 8 9 10
YEARS AFTER FIRST SURGERY

(A)

(B)

Fig.1 Cumulative survival (A) and progression free survival (B) for meningioma by histology. (n.s. : not significant)

DEIB EZW. BOBOBSRIGHR 1T VIER O/,
I ORI Z FBO 7275, HMRIFARI04F THI L 72,

% =

RN ICHEEO KBS IERMETH Y, TEED
FRIZFRIC L A TH A 7200 2, GHEHEEISEE &
NBZ LI v, 2ok, bbhORE/-§HT
VBB |2 A Mgt iG % Drandomized triallZ & & i
RGN D o7, BEHRIGEROEE %5 U7 BT O 4
RIFS2F LT, King5Y*RYamashita &% I3FEFEEOHERIC
B THEHRIGEEOERE I L 2V EBRTWE, —F
Taylor 531313240 BAERERRIE DIAREREZ 54T L, 104
BRI SIS O WO A18%, T4 AT IES %
BFRLAbD82%, BELEHLIZbDTT%E, HERHH
WA A TR BRSO F M EZ R LT\ 5. Miralbell 5% %36
BlOBHFEEE AT L, 8 FHEFEMATEER (progression free

survival) & L, FATEIMEE48%, Wiaiasor 88 %

EHEHREEOERE AR LT A, Wara 5TIKERSHE
PRI D2136) DORENE % 204ELL EERZE L, @RS &M TE
S4BT IS 2 L ¢ REBREHIM 2 £ TIRIHEZRD
¥, W T FEROADSIHILT4%ICEIEE DT
S, WiRERET % 4T - 723460 Tl329% I HR 4 HD - DAT
Hofzt LTWn5,

A & U ERNS T TR RIG IR 21T o 7 ERI T
0, BROFEIZLZHGHNGEOFREZERT A2
LIETE A, 2 TYamashita 55 %°Chan HY 0¥ 2 5 IZHE
vy, FEIEHECRURFRIER & 2T R WS EER O BRR
FBERET 52 LI &) BHREREROG S RE L7
(Fig.2). +Z:hbBFig.2i2 B\ THEIF# D HEHEE T
M, MEHEEEOBARZECOMME LB, BED
TEE L TWISHRGRIEEROM RS D EEZ NS, &
OYEREEI I, bbb ORESTE1IEF 7 ol
SHRIGIEVSER TH o LIS, 7809 B, 53

Table 2 Cumulative survival rate by irradiated cdose and treatment aim

histology total malignant benign
No. survival No. survival No. survival
irradiated dose:
60 Gy:» 13 83% 7 69% - 6 B0%
] £ ] £ } *
60 Gy<= 8 43% 6 20% ~ 2 50% -
treatment aim
initial Tx. 10 49% 7 33% - 3 67%
’ ] * ] * *
salvage Tx. 11 80% 6 50% - 5 75% -

SERT74E12H25H

No. : number of patients # : p : not significant #* : p<0.03
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CASE g

{ === DOD ————— pre-radiotherapy period

g EE{R ) DOD ————— post-radiotherapy period

3 I 1 DOD R radiotherapy

R S surgery

4 = A — DOD  death of disease

5 T T oh ] DOD DOl death of intercurrent disease

6 - - DOD NED no evidence of racurrent disease

S/R
7 I ] NED
S R .
8 T T ] NED
S/R
9 I | DOD
S/R R
10 1 T = —1 DOD
11 T 1 NED
0 10 20 30 40 50 60 80 90 100 110 120 130 140 150
months after first surgery

Fig.2 Clinical course of meningioma treated with radiation therapy as salvage treatment.
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Fig.3 64-year-old female. Malignant
meningioma. CT scan taken after surgical
resection showed massive remnant tumor
at the falx (A).

Isodose distribution curves using arc ro-
tation in conformation technique (B).

CT scan of 7th year follow up showed
stable disease (C).

BUIHEREERS0H H 25984 F MEMRIRETEF P TH

D, BEHEIEEIEC AR TH L Bbh b,

Glaholm 5% %2Goldsmith & 'O\ GHGIGIE 21T - 7= BIEEE
foifE & RGO BRRAEfFR B L CEREFRY L
L, HMEIFAICOAFBICAUBORE S I ho/ b LT
. AIkET U72216l% RYERE L BURE L 109, B
PR, SEFEPATER, WE, BRI OEIERA L
7o, MEMFEM LA EEZ RO LD o/, TSRS
E L7 RYERIEIE Y, RESICIIRMT D AR IREE
A  BIROTREMATE WIEF R, FiithkaE g
ICHBRE &/ LIERTH ozt Bbhs, AERET
&0 LS FABRESE RO IERNL, Wb IESHEH
THho7-.

ERSE |9 5 R AT A 700, 2181%60Gy Ll
EHREL 72 8 BlE, 60Gy KD 136 & 12501 ) hHR B & 4R

HEERSRHE #5545 E155
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BT L7CHER, 60Gy RilEAVE BICHEN L 2o 72, 60GyLL
EEICEESRRIRFM LR 205% {, BEIZONWT
OFEFR L REETH 2 A5, BB L T60Gy L Ex BagT L
THIEFEBEDM LI 20w BEbhs, #ERXD
e Tl REIEE |20 2 MR IR ORI DV T50~55Gy
FEBEHEREETLHL 0L D10 F 72Goldsmith 501
BHMIZ1354Gy, EBHEIZIZ60Gy K LETHL L L,
Salazar 5P I K & LIRFEE O H 256, MRS EED
BAICIi60Gy F TR 2 Z L 2w T\ 5, Miralbell 5
NI BRI A LS4GyLF TR BEROBRYED Y, —K
558Gyl ECIIEEL A& U2 MRS EmTs L LTw
L. Pl b EiEiga e LT, BMEISSGy, BRI AT
BRI DS RN L TId60Gy ATl & Bbh 5.

Wara 5713 @) [ T4 O FFFE 166 8 Bl HERIEET

SERTHE12A 258

|||I||;'\|
"all dllw I

Fig.4 54-year-old male. Malignant meningiorna. CT scan taken
after surgical resection showed remnant tumor at tentorium
cerebelli (A).

Isodose distribution curves using arc rotation in conformation
technique (B).
Left iliac bone metastasis (C).
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HiESh, BEBRCNT 2 RREROEMEERL
7z. Forbes 52 3HENGEO—IRE L C OB L, B%
BB DN H o Th S OMESHRIGR & TIHBBREIZEN %
W2 &R L7z, Miralbell 59 %°Solan &' & FEFEHRELL 0§
LBUHRIEEOENEE R L, MEHRIEEE B A5
EEEEToTH, HEIBELMIIE s THeIToTHHEE
IIEE ozl LTWwA, —7, Carella bW It
WG L TilfRE S L TbhLRETHAELTWY
205, BRAFMEEAVN S WA IEERSHL IR o Thb
OMEHEIEETD L WwE LTwa, bhubhOfEs Tl
B L, HOSBERE L TR R A L 2R TR,
HEZIRD LWL DOMBFREFHOHFRRPLENRTSE
D, BEHSIEEIIEEIHO MR o THSTH L WVITEE
PATRENTz, 7275 LATRIBE % 1T o 7P BRI A%
CHRIIGLUERREEL VSR A0, ZOHIIDWTI
LSHBELIIBRT T AULENH L.

AR DO BUSHREERER OBITER I 2V TR, B
SIHOKE S, FiTTEEE, BEOFERLRESL COEF
HHY, BEFELEMEICLYVRERL W, SERRET L
FEBITIE2160 9 2 B BOHIE R RN A & o 72,
I idsphenoidal ridgel=50GyFa4H L 72 4 MR O ARHZE
AL S RMAFEL B0, BRBOA LD, B
WEEE NEZE L DREMEBRRLZ VO TREVWRLEEZ
B, BERRER I Lz 1 Blid SR CoiEEE, flilETh >~
TFA 7OBEEZITTBY, REROEEIZIT Y~ T
A 7OFERRKEVEEZLONS, WMO19FIITHL 2k
M % ed S, RERBINER &F B WERRE QHRETE 2
VETAHIEICED, BBIEICHET 550 ~60Gy 2D KU
BIEEIIRSITO) S TE L E BN,

EFIH AR L7=ZE <, HSHEREIC B 9RF L <
b 8 EDEMEBBIE CRENEILERERWHILDH 5.
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DL EBIHEEOR#MTH ), REFIZIZITER
WKHEEL # 2 5N D, 7277 Llaaskelainen' |2 & AUiE15 ~204F
BRIZHRTLERODH Y, 4L OEMICh 2EEREN
RSP EEEDNS,

SEPIK. M CILEERBEEOHEI R 2R L2, 21460F
FHESMRRE 2R L - O EMEMIEIE D 2 1T, EBERGIE
BB L OB TH o 72, Black" i L MITEIBER DT
HERRREN0.17 % LVFC, WFFEERALIZAN, MEMEAIRE, BCh
0, EROFAEICIZHER SR ITERRT, Ak
B RYEBIOEIBIZS b M STV 5. RBITIIEBEIC
A9 BRI TBSIAEA LIS ), BRI TIED 548
FEROEHIZIIFHTH - 7.

A, BAERE 20§ 2 BURERE LTh v~ 4 7
R, ERD) =T v 7 X#i % F > /zstereotactic high dose
radiation therapy D¥5ildx 5TV 2 AHT0 17 TAFREER O F R
bHY, RE-MPYLBEREL X R TR, 4Ebh
HIHHET L7218 ERDEFREB R EE L H V7o fE
BITH2H, EFHHOEESCERT TOMELEE ¢
B L BbN B HER 2380, WBEHLREO A AR 5
niz. LaL, 4HoiHidEEb 4%, ¥aRATY
SEEITHY, REBICH L CEBBFELERTAIC
FERIOIEAEERTHH L EDZLENDH L L BD
ha,

¥ & ®

19754 4 A 519934 3 A & CTICBEHRIGHE 21T - 7221
Bl DBEIENE D IGHA A RE L TU T o 2157,

1. HRERE 256 2 BUHROE R L R A TR 220
HTEL, REEFLWREL 2 Y, BHribfEr Bbh
5.

2. MR X DGR O EITZRD 2o 7.

3. BHRICARZEFMBIIESSGyBREDIE ASE:Y & |
ro¥ (-3

4. EVERB X UCRMEIT L BRIFIEE DS WEFIZ3 LT
360Gy E AT E i & Bhbh b,

5. MEATRIGH ORI FMERTY, BRI 2L
S ThHLTH BRI E IR b o7,

6. FREEGHESE CRESHICIRE LB #iT) 2 T, %
ELBEHREENTEETH - /2.
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WERZBIIHD, FEFERE L Tidn iz LBk
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