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Natural History of Intracranial
Meningioma after Radiotherapy

Yoshio Monzen

The author examined the natural history of intracranial
meningioma after radiotherapy using CT or MR imaging.
Twenty patients with intracranial meningioma received ra-
diotherapy from a high-energy linear accelerator (4—10 MV
X rays) from 1980 to 1996. The total doses were 50 Gy to
the tumor bed in single doses of 2 Gy in 5 weekly fractions.
Meningiomas in 10 of 20 patients were reduced within 1 to
38 months after radiotherapy, the average being 11 months.
The tumors were controlled for a median of 60 months af-
ter radiotherapy (range 19-126 months). Four other patients
have shown no change in tumor size after radiotherapy. The
tumors were controlled for a median of 70 months after ra-
diotherapy (range 37-127 months). The other six patients have
shown tumor growth within 3 to 25 months after radiotherapy,
after which the tumors stopped growing for a median of 71
months (range 2—-181 months). Neither tumor size nor his-
tological type was related to response. The growth of tumors
was controlled by radiotherapy for a median duration of 43
months in the meningothelial type, 52 months in the fibro-
blastic type, and 61 months in the transitional type. The median
duration for all benign tumors was 52 months. A moderate
correlation was noted between tumor response and functional
outcome after radiotherapy in 9 patients with neurological
deficits.

The natural histories of intracranial meningiomas after
radiotherapy were grouped into three categories. Some tu-
mors showed no change in size over a long period. This was
a characteristic response after radiotherapy that differed from
that of other brain tumors. The results of this study provide
important information for the follow-up of intracranial
meningiomas after radiotherapy.
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Table 1 Site of tumor 4 =
Site No. of cases
Parasagittal - falx 6 1. BERGER GO B O RESFEA DR Z Fig. 112357,
Tuberculum 3 HEBROMBEOGERRIE, 3BEICRIS:, Thb
Temporal 2 L, ABEQL0#) : BEBOf/N L NS, BEE(4B]) © @S
Parietal 1 DREBICEALERD L, CHE(6 ) © EBORKE, —
Sphenoid ridge 1 EHIEEG OKR E 21T ERD v,
Posterior fossa-tentorium 5 2. 206091051 (50%) 1%, EEEIES O/ E Oz, E
Clivus 2 Bosie b i/ T AR, EER 1~380 A CE911A A)T
Total 20 &tz EEORELEX, 19~126% A (Fheftico H A)
Td o7 (Table2). 3HliZ, MEEOHKZHOL Do 1255,
BN BEE L AATREE OFEALD 72 O BG
#1971 A, 8 #H, 524 A& TR
AT AT S - GERI 1, 7, 8). 2
Tumor TOSPO"“ rate &, HB&HR7SH R, 710 B BHIZHES
(%) — DR D 7= O FFM AT b7z (EF]
\ 4, 10).
20 \3_ 3. 4B10%)1E, EHEIIHOR S S
. .S CBALE RO R o 72 (Table 3). 15
g €—— Operation OFIEBE I, BAHE3T~1270 A (F
SR \ S {ET0H A) Th o7z,
~20 ‘K \ 4. 651(30%)13, WHHEH3~257 A (F
B A EEALZOL, 2~1814 A
40 - W (Fpoefi7 1 B ) B & HiH S iz
(Table 4). 1B, MEEOWEKDI=0H
. \\ BasH27 4 BB ICBERAAT i bR,
\ HEER Hlatypical type | ZFE1T L Ty rz,
N\ BF#iE340 B 28 TR O itz
~807 (S THEE L (I 5).
3WOEHEMOEIYEIX, &
CR-100 ) o . A7 g T8 13.5¢cm?, 4.5cm?, 29.2cm*TdH o7z
T|me after radiotherapy (year) , MEFFRICHEELRO 2P -
7o, ER3ROMBROEEIZEALT

Fig. 1

Changes in tumor size after radiotherapy. CR: complete response.

LA EETRRD o 72,

Table 2 Summary of patients in group A

Nosage (y) S Hsdoay SO, RT@) OGS tme(mo) porod (mo)  (me)  ProImOSs
1/39 F Meningothelial 20.0 50 18 17 19 223 ED
2/23 F Meningothelial 4.8 50 29 5 93 188 ED
3/53 F Transitional 25 60 100 21 30 30 DOR
444 F Angioblastic 18.4 50 79 38 70 128 ED
5/62 F Meningothelial 4.3 45 100 5 126 126 NED
6/59 F Meningothelial 2.0 50 23 & 40 123 ED
7162 M Fibroblastic 33.6 50 18 & 8 41 ED
8/67 F Fibroblastic 354 50 11 1 52 64 ED
9/38 M Atypical 2.1 50 100 1 86 86 NED

10/22 M Transitional 12.0 50 50 & 67 77 ED

RT: Radiotherapy, ED: Evidence of disease, NED: No evidence of disease, DOR: Died of radiation necrosis.
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Table 3 Summary of patients in group B

Patient @ Hi Tumor RT Tumor control  Follow-up . :

No./Age (y) oex 'stology size (cm?) @y) period (mo) (ma) Prognosis
1/83 F Meningothelial 10.8 50 127 135 ED
2/67 F Meningothelial 2.0 50 46 123 ED
3/79 F - 2.2 50 37 100 ED
4/66 F Fibroblastic 3.0 50 93 94 ED ‘

RT: Radiotherapy, ED: Evidence of disease.

Table 4 Summary of patients in group C

Nomge () S Hsolay DO RT@) 2O ) e o PSP Prognosis
1/54 F Transitional 6.0 50 24 10 181 191 ED
2/55 M Transitional 3.0 50 5 g 55 111 ED
3/65 F Meningioma 26.5 50 3 86 102 ED
4/62 Iz - 99.7 50 35 4 94 98 ED
5/61 M Meningothelial 36.0 50 13 25 2 61 DOD
6/83 F Meningothelial 4.0 50 37 14 13 29 ED

RT: Radiotherapy, ED: Evidence of disease, DOD: Died of disease.

Table 5 Functional outcome after radiotherapy in nine patients with neurological deficits

Patient No. Tumor location Neurological symptom Functional outcome Tumor response
Group A
1 Tuberculum Visual disturbance Deterioration No change
2 Tuberculum Visual disturbance Improvement Reduction
4 Temporal Visual disturbance Improvement Reduction
7 Sphenoid ridge Visual disturbance Deterioration No change
8 Posterior fossa - tentorium Disturbance of motility of lower extremity Deterioration No change
Group B
1 Clivus Numbness of upper extremity Stability No change
Group C
1 Temporal Numbness of face Improvement Na change
3 Posterior fossa Disturbance of motility of limbs Stability No change
5 Parasagittal Disturbance of motility of limbs Deterioration Growth
6. EPEREMRIEAHESHIC & o THIME S 12 R (shodefig) 12, = Bl

meningothelial type (8 ) #5437 H, fibroblastic type (3 fi)
#5271 H, transitional type (4 B1) A%614 A, 460 (15%1) 1%
S2HBTHor.

7. HESRNCHESHC X B EERAT O BlicRo Sz, M
ZTable 51277, 9 frb 3 Gl AEAER DT, 2 BlIEAR
%, 4BIEEAL L7, WHEREIR OERIG & 850 BBET4) 5 (i
ARERIR OFFAMEE) o 1812 BARE 2 ARRE 2 320 2 2 o 72,

8. Flrk, /NIMSEOIESSIZ4MV Linac X, A% 2 MY
HEGT CTHASSEF 8 x 6cm?, 2Gy/[], FREARFE0GyY % HASS L
721 B, BRI L2 AHNiRTE L & b gt 300 B %
FETIHEL L7z (Table 2, FEBI 3). 19613 IR E% 2
HT W,

38

54i#% ; 2t (Table 4, FEHI) (Fig. 2).

A=A O MR CTHRIAE. FEaMoE I LT
A4 (transitional type) ASHE{T S L7z, #i74MV Linac X#,
e 2 PUHRATC THRAFRBLICS0Gy 2 BRAY L 72, BRI
107 H MREEIBER L7225, #0%15% 1 1 AE, EEo
RESIELEBD L.
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Fig. 2 A 54-year-old woman.

A: Contrast-enharced CT scan obtained 40 months after radio-
therapy. A contrast-enhancing mass of the right petroclival region
is seen (arrow).

B: Sixteen years after radiotherapy, axial T1 image was obtained
after intravenous injection of gadolinium. The right petroclival
meningioma is stabilized (arrow).

C: Isodose distribution curves.
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RplEhrz, o TRIBIEIZ, Maireb BE LT3 L 510
fBDRMAES; & e ) BB 2 A RRGADS A SR, BER
LT, BURGHRRIC & 2 IS HILODNA DG D111 B
5L T 2 & PCNA (proliferating cell nuclear antigen)
DFHERT K b= ADOBRENFS- L TVD EEZ 2100,
AN, FFROMEERE AV TPCNAR T K F— Y 20
BEZBE L TR, 4%0OREREE L.

R AWl & LT 2 AR (Fhefif) i3 ABET60 0 A, BEE
3707 A, CEEIZ710 A CHIEIMIM I 2RO o7, ft
> THREGENEE, MRAHAOIEEM/NRIZBIRS <, B
sz, 7272 LCBE® 1 #HiZmalignant transformation!>
LB MEBOWAR TR, WEHREE AT 2 62
ROBBEPLETHLD. FHOENICI, HRISE~<TY
% T L B DI KA/ NS B ST 117 B, s
WA BRI, HEHETES11 0 H CTh 2 O TR ICE
BCEHORE S EWEL, HHE 1 Eitr—onE%R
& LCEDBRDIES OB L MRS 5 = L AR L 2
25,

PAIEIE DRLR I, 0.24cm/4E & Vi TH ) mean vol-

ume doubling time(, benign type/*415H (138~1045H) &

HENTWR, JERO T & btsibimc & 2 g
REEE OHIEMAEILS27 A& ), HMEE Cidiansitional type
w617 B LR (RIS iz, fE- TREBEBNEIL, Bagtic
Lo TRMMMB S a0, EFICSERLEL 5124
TR DI THRER D VIS ER RIS 125
L7 RUBEBEAH & Bbh, 50Gy DHSHILE &%
7y 14).15)
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