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Table 1. Patient Characteristics (Total=44 Patients)

Characteristics Patli\:! %’tSOf(% )
Gender Male 12 (27.3)
Female 32 (72.7)
Age at diagnosis (years) Mean 51
<45 16 (36.4)
=45 28 (63.6)
Histology Meningotheliomatous 13 (29.6)
Transitional 18 (40.9)
Fibroblastic 2 (4.5)
Atypical 4 (91)
Hemangiopericytic 6 (13.6)
Malignant 1(23)
Location Frontal/Olfactory 11 (25.0)
Parietal 2 (45)
Occipital 12 (27.3)
Sphenoid ridge 11 (25.0)
Parasellar 3 (638)
Parasagittal 5 (11.4)
Recurrence No 36 (81.8)
Yes 8 (182)
Operation Biopsy 7 (15.9)
Incomplete resection 37 (84.1)
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Fig. 1. Overall local control.
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Table 2. Details of Local Failure (6 Patients)

. . . . Time to
Histology Location Operation RT" dose (Gy) Failure (Month) Status
Hemangiopericytic Occipital Incomplete resection 59.4 30 Dead
Hemangiopericytic Occipital Incomplete resection 61.2 65 Alive
Atypical Parietal Incomplete resection 61.2 25 Alive
Hemangiopericytic Sphenoid ridge Biopsy 60.0 33 Alive
Transitional Frontal Incomplete resection 61.2 29 Alive
Transitional Frontal Incomplete resection 54.0 16 Alive
'RT : External irradiation
1.0 fm——zeee | Table 3. Univariate Analysis for Local Control
] Attribute LCR' (%) p-value Risk ratio
0.8 1 -
» ] ; Sex Female 9.7 00016 2920
o 3 e : Male 524
T 00 ; Age <45 793 04778 0834
5 ] A >45 84
O 0471 Benign Histology ~ Benign 9.8 00110 2616
:tl ] Malignant = = = = =« Malignant 51.8
8 0.2i £=0.0110 Location Frontal 50 0.6296  0.228
3 : Olfactory 20
00 Parietal 77.9
B N e O O Occipital 88.9
0 20 40 60 80 100 Sphenoid ridge 100
Parasellar 100
MONTHS Parasagittal 80
Operation Biops 85.7 0.8196  0.224
Fig. 2. Local control rates by the histology (Benign vs. P Incgnzlplete 80.9
Malignant, log rank test). resection
Lo N RT" dose <54 921 0.2741 0.996
2 bollellA golen] HAFAAEA FEA A9t 3 >54 85.5
of|, o]¥A FukEol H9u} 14, o3P FukEe] AL} 2 Recurrence  No 81.8 09572 0480
Yes 85.7

dlgich. 4 FAETANE BelF 260004, Py FobE
FolAE 116l dollolld FLAMS Hol ob4 ubz
A FaAlo] o ol WASYTHTable 2). FAE

"External irradiation, TLocal control rate
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Table 4. Multivariate Analysis for Local Control

Attribute Risk ratio

1.265

p-value

0.6270

Sex Female
Male
<45
>45
Benign
Malignant
Frontal
Olfactory
Parietal
Occipital
Sphenoid ridge
Parasellar
Parasagittal
Biopsy
Incomplete resection
<54
>54
Recurrence No

Yes

Age 0.8569 0.731

Histology 0.0326 2261

Location 0.3548 1.470

Operation 0.000

RT" dose N-st

0.000

“External irradiation, not significant

AL FF 5 SARH HolF Holx| shgtrhTable 3)
w e AHE ATl Aol FAHCZ fol Ho|

[+]
T UATHp=0.6296). Tz EAolAE Hzdxel sHA
ouiglE <Al wWazFdkA A ((p=0.0326, Risk ratio=

avel BAF 199 WA 4 F 52z U4
B2 B WSSl AR 25 237 Batel
AZe F52 Bgov WANNE F 32sigleh

a0

-

EE

THEL AU B3~18%5 AAstnl, 43 AHAA
Fo| FAgolh™ azt g AAL Bk A,
ZARH 02 o]golt A ASE Argol P
e Mirimanoff £ b4 AAE $2t] 5, 10, 159 =)
Hhgo] ZH2t 7, 20, 32%2 Rwslgl:, King £79 Hoio)
el FEHos FAAAD FhFA HF AT
457083, g3t BAANETAAY BF AL
= 54570dolglrt. o3t o], FuEkEL Foko] A4 =}
ghe A4 dlged £ F AKX g digt A7} ol

=

HAoul, H29 Hael ofstd A ekEd B4R AAE
FgolA FE F WAIRNEE AUGed AL o
T F Joke B Bagel gk I, FHEe (A%
Foll thalAE olzde] ek ™ 7Y A, FutEe Al
AEE ol AL Ay} OB gy ma
AAE Fugeld A EE S HE 5 AN
P AR, o)y FREY RS ALY WA Fevp a8
32 A2 o @A djop shzrj o 6B

Tl A AEE ol AEIh gyttt
PED popzel Agdld SAAAEY FoAol dAE
B Hagel ook AA 9% 9] 60~80%2] Fhlo]
A HAAAL TFeRtaL old A9 6~20%9) e ALEE
Bol}, A FetFol} B4A AAE AW FUE A4
o A% 30~74%] EE ALgol Husm It
Simpson™-& AA2) HAEE 55Foz 1}yo]
Grade Iz @m7Zdtd o daAAG Ao aats
& AR 73, Grade s §b4 R AASH ZA5et9)9]
22Ee AN 29, Grde Mt §H4
2 A9, Grade IV H4 BAIEE A9 A9, Grade V
T FEH AET AWE A4E LR Adeghite 57
2 A FukE BiAlol|A] Grade [0 SAAAS APt A
3 W

px|

p
B

Mirimanoff £7& $AAAE FHEFL 7~37%, BAHA
H FHEe 37~91%8 e ARE Hasislh olgat 7
o] Grade II9] AAAEE Aldstes A7t Fe F4A]
tg__% i?]li]—.z’ 4, 30, 31)

EWAAAA FFolly A EE AYE e F
A7}’ A Aol ek Be Aol B
| A oA Aptgo] Fohm Hasgiep’ 0B
WO wa (T BRRAAE FHEA PN EE A
Y3 AFellA ALEE $4F F Yoz Basz g’
Taylor 572 13299] E94AAAE R FU4F 3xollA
FeH PAAANETY] 5 FhAlogo] 86%UL, FET
Alggk Fo] 59 FaAo]go] 59%E Hol7t g5 Harsl
c}. Mimbell 5% 11542 EAAAAR F 2% 3
AolA FE AAXES AW o 59 FhAlo}gol
89%, G&ut Al o] 59%F XolE Hlrla X syl
t}. Barbaro £, Glaholm 597} Goldsmith £'9% 2-9-34 7|
H G T AollA] AR EE Agsle] 77~89%2]
5~10d FEAlolgE Bol AMES UdE F S-S B
ek B Aol E E4RAEAE A FHE 3xolA]

_88_



Tab!e 5. Results after Postoperative External lrradiation for
Benign Meningioma

Local control (%)

Authors No. of  Surgery+RT Surgery Alone
Patients

10 5 10

years years years years
Barbaro (1987) 51 77 - 59 -
Talyor (1988)” 132 86 80 43 20
Glaholm (1989)” 186 84 77 - -
Miralbell (1992)7 115 88 - 59 -

Goldsmith (1994)" 140 89 77 - -
Our study (1999) 4 93.8 — — —

Tablle 6. Results after Postoperative External Irradiation for
Malignant Meningioma

Recurrence or Death/Total

Authors PNt(? O{

alents - Surgery +RT Surgery alone
Milosevic (19962”’ 42 30/ 42 -
Glaholm (1990)” 9 6/ 9 -
Jaaskelainen (1986?10) 9 4/ 5 3/ 4
Rohringer (1989)* 14 - 10/14
North (1992)" 16 5/ 9 7/ 7
Maier (1992)*) 55 - 39/55
Dziuk (1993 33 5/ 15 14/18
Goldsmith (1994)° 23 7/ 23 -
Chan (1984)” 12 8/ 12 -
Our Study (1999) 11 4/ 11 -

224 69/126 73/98
Total

o (54.8%) (74.5%)
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—— Abstract

The Role of Postoperative External Irradiation for the
Incompletely Resected Meningiomas

Tae-Hyun Kim, M.D., Dae-Sik Yang, M.D., Chul-Young Kim, M.D. and Myung-Sun Choi, M.D.

Department of Radiation Oncology, College of Medicine, Korea University, Seoul, Korea

Purpose : The aim of this study is to look for the possible efficacy of postoperative external irradiation for
incompletely resected meningiomas.

Methods and Materials : From August 1981 to January 1997, forty-four patients with intracranial men-
ingioma were treated by postoperative external irradiation. Of the 44 meningiomas, 18 transitional, 13
meningotheliomatous, 6 hemangiopericytic, 4 atypical, 2 fibroblastic and 1 malignant meningioma were
identified. We classified all patients into two groups by the histology. The benign group was consisted of
the meningotheliomatous, transitional and fibroblastic types. The malignant group was consisted of the
atypical, hemangiopericytic and malignat types. In the means of surgery, 37 patients were resected in-
completely and 7 patients were managed by biopsy only. After surgery, all patients were received pos-
toperative external irradiation. Radiotherapy was deliverd using Co-60 or 4 MV photon beam to a total
dose of 50 to 66 Gy (mean dose:57.4 Gy) with a 1.8 to 2 Gy per fraction. The median follow-up was
48 months (range : 21~101 months). Multivariate analysis of the influence by age, sex, location, histology
and radiation dose on local control has been done using Cox's proportional hazard model.
Results : 5-year local control rate was 93.8% for the benign histology and 51.8% for the malignant
histology (0=0.0110) and overall local control rate at 5 years was 87.4%. The analysis of the prognostic
factors, such as age, sex, location, and radiation dose were not significant except for the histology.
Conclusion : Adjuvant postoperative external irradiation appears to be significantly improved local control in
the patients with incompletely resected meningiomas.

Key Words : External irradiation, Meningioma, Local control
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