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Postoperative Radiotherapy for Intracranial Meningioma

Ha Chung Chun, M.D., Myung Za Lee, M.D.

Department of Therapeutic Radiology, Hanyang University, College of Medicine, Seoul, Korea

Pumose : To evaluate the effectiveness and tolerance of postoperative external radiotherapy for patients
with intracranial meningiomas.

Materiank and Methods : The records of thity three patients with intracranial meningiomas who were
treated with postoperative external irradiation at our instiution between Feb, 1988 and Nov, 1999 were
retrospectively analyzed. Median age of patierts at diagnosis was 53 years with range of 17 to 68 years.
Sites of involement were parasagital, cerebral convexity, sphenoid ridge, parasellar and tentorium
cerebelli. Of 33 evaluated patients, 15 trarsitional, 10 meningotheliomatous, 4 hemangiopericytic, 3 atypical
and 1 malignant meningioma were idertified. Four patients underwert biopsy alone and remaining 29
patients underwent total tumor resection. A dose of 50 to 60 Gy was delivered in 28-35 daily fractions
over a period of 5 to 7 weeks. Follow- up period ranged from 12 months to 8 years.

Results : The actuarial survival rates at 5 and 7 years for ertire group of patients were 78% and 67%,
respectively. The corresponding disease free survival rates were 73% and 61%, respectively. The overall
local control rate at 5 years was 83%. One out of 25 patients in benign group developed local failure,
while 4 out of 8 patients in malignant group did local failure (p<0.05). Of 4 patients who underwert
biopsy alone, 2 developed local failure. There was no significant difference in 5 year actuarial survival
between patients who underwent total tumor resection and those who did biopsy alore. Patients whose
age is under 60 showed slightly better survival than those whose age is 60 or older, although this was
not statistically significant. There was no documented late complications in any patients.

Conclus ion : Based on our study, we might conclude that postoperative external beam radiotherapy tends

to improve suwvival of patients with intracranial meningiomas comparing with surgery alone.
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INTRODUCTION

Meningiamas candgt of goproximatdy 15% of dl intraca
nid negplaams and they uaudly have a durd attachment and
ae primarily benign, dow gowing, wel ciraumscribed.” ?
Qrgicd exddan provides the mangay of managament.
Redigion thergoy is uaidly resarved far the trestment of
resdud dissae o unressdtable umars, for recurrent disesse
fdlowing srgay and far tumas of mdignant histology.”®
7,11, 14 19)

Reported crude reaurrence rates of benign  meningiomas
fdlowing conplete ressction range from 0% to 11%" >
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Howeve, cude reaurence rates may underetimate the
longterm risk which is mare rdisbly eqressed on actuaial
basis. This has been recently amphaszed by Mirimendff &
d.? who reported 32% 15yexr actuarid recurence rae 145
paiets following complee resedtion, aude recurrence rae
was only 11% Also Jeeskdainen & d.” repated continuing
rik of rdgpe up to 25 yeas with median time to re-
aurence of 75 yeas fdlowing complete argical removd.
Higaricdly meningiomas have bemn onsdered to be
radiacesgant and the rde of radiothergoy has been con-
trovesid. We rerogedivdy andyzed the recards of patients
with inraocaniad meningionas to evduae the dfedtiveness
and toleance of podgeaative radathagpy fa these umars.

MATERIALS AND METHODS

Thirty three patients with infraoenid meningionas who
were treated with postoperative edtena irradidion & o
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inditution between February, 1988 and November, 1999 weae
reviewed. Median age of paiets at diagnoss was 53 years
with range of 17 to 68 yeas. Twaity two paiets were
under the age 60 and 11 patients were 60 o dde. Sxteen
pdients wee mde and remaning 17 paients weae fende
with mde to femde raio of 0.94. Didribution of patients
according to dte of invavemant is shoan in Teble 1 Stes
of the involvanent were parasagita, ceebrd convexity,
ghenaid ridge, paadla and tentorium cerebelli in decress
ing ade.

Higologicd diagnods wes avalable in al of the patients.
Of the 33 patients in this dudy, 15 trandtional, 10 meningo-
thdiomatous, 4 hemangipericytic, 3 aypicd and 1 mdig
nant meningama weae idmtified. Tumas which showed
inoeased mitods vesH proliferation, bran nexaods, invasm
into bran, defamity of architectre wee classfied as aypi-
cd and mdignant type. Trandtiond and meningotheliomatous
higologic types wae consdeaed to be benigh goup, while
hemangipericytic, atypicd and mdignant higdogc types
wee considered to be maignant graup. Therefore 25 patients
consiged of benigh graup and remaining 8 patients congsted
of mdignant graup.

Of 33 pdients four pdiets undewent bigpsy alme.
Remaining 29 paients undewent tota tuma resection and
wee refared fa radothergoy ethe because of uncertanty
abaut complete exdsion or because of aggessveness of the
tumar. Of 4 patients who undawent biopsy done, 3 were
mdignant graup and ane was benign graup.

Table 1 Patiert Craracteristics

No. of patients

Age
Median 53 (17 68)
<60 22
>60 11
Male : Female 16:17
Site of Involvement
Parasagittal 12
Cerebral convexity 11
Sphenoid Ridge 4
Parasellar 4
Tentorium Cerebelli 2
Histology
Transitional 15
Meningotheliomatous 10
Hemangiopericytic 4
Atypical 3
Malignant 1

All paients wee ftresed with megavdtage phatan
iradigion mostly with 6 MeV linexr accderator except few
with Cdodt 60 units ddivering unifam dose to a tage
voume erconrpassing the preopeaative extent of tumor with
goproximatdy 2 am magn. A dose of 50 to 60 Gy wes
ddivered in 28 35 daily fractions over a peiod of 5 to 7
weeks. Didribution of the patients accordng to delivered
dose is shomn in Teble 2. Usialy padld opposed 2 laead
fidds wae arployed with gopraoriae blocks. Folow- up
peaiod ranged fran 12 manths to 8 year with median follow
up of 37 months. Paients were followed by us or their
referring neurourgeans a regula interval after campletion of
redichagy. Survivll wes cdalaed fron day e of
redichegy and aduaid survivd probability wes used to
define the rate of survivd.

RESULTS

The actuaia aurvivd rates & 5 and 7 yeas fa entire
goup of patients wee 78% and 67% repecdtivdy. The
carepanding dissese free arvivd rates wae 73% and 61%
repectively. The aduaial and disease free aurvivd rates for

Tabke 2. Dstribution o Patierts according to Delivered Dose

Dose No. of Patients
<53 Gy 5

5 56 Gy 26

>57 Gy 2

Total 33
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Fig. 1. Actuarial survival rates for benign and malignant

group.
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group.
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Fig. 3. Cumulative local failure rate.

entire graup of padients ae hown in FHg. 1 and Hg. 2.

The ovadl locd cotrd rade a 5 yeas was 83%
Cumulative locd fdlure rate is shown in Fig. 3. Five pa
tients develgped locad reaurences, of which two were
hemangigpeicytic, ane wes transitiond, ane wes atypicd and
renaning one was mdignant higology. One aut of 25
pdients in benign gaup devdoped locd failure, while 4 out
of 8 paieits in mdignant graup did locd failure (p<0.05).
One patient who faled in benign graup was trested with
totd twmo resection and postoperdive radiothergpy. Of 4
pdients who undawent biopsy done 2 developed locd
falure. Of these 2 faled pdients one paient died of
dicae a 2 yeas dta the reament and the cohe wes
alive with diseese & the time of fdlow-up. On the contrary,
3 out of 29 tatdly resected paients devdoped locd falure
(Table 3).

Thee was no dgificant difference in 5 year actuarid
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Table 3. Local Railue accodirg to Heobgy ard Bdert of
Surgery

Biopsy alone Total Resection
Benign 01 v
Malignant 2/3 215

arviva raes betwean patients who underwent total tumor
ressction end those who did bigpsy done (80% vs 7599.
Patients whoe age is unde 60 showed better aurvivd than
those whoe age is 60 or dder (80% vs 69% p>0.05).
Howeve, this wes not ddisticaly dgnificent. This result
was probably due to the amdl numbe of patients in eath
gouwp.

Tweve patients complained of mild to modaate headeche
duing the trestment and 6 patients pressted with gene
rdized faigue. None of the paients had to have tresment
bresk because of acute resctions. There was no doaumented
late carplications in any paients.

DISCUSSION

This repat desribes the results of reament of intra
aanid meningioma with megavoltage phaton irrediation. Be
cause wrgery was condgdeed by the refaring neurosurgeans
to be definitive and enouch trestment far completdy resected
benigh meningiomas, it is impatent to emphasze tha the
paients in this sudy represnt a pguuldion with adverse
prognodic factars.

The rde of podopedive radichegpy for incampledy
resscted meningioma has nat yet been addressed by a pro-
Pedive randamized trid and therfore compardive dudies
have employed histaricd controls. Waa @ d 2 in Nathan
Cdlifania reparted results of tresment in 118 patients with
abtataly resected meningiana. The 5year aude recurrence
free rate was 76% in 58 patients who recaived postaperdive
iradiation campared with 29% in 34 pdients treated surgay
done. Thexe results wae auppated by Tayla e d” in
which 10yex rdgpse free arvival was 8% in 23 pdients
who wee irradiated following subtatd tumar resection.

Howeve, relgpse free survivd in 19 non-irrediaed pa
tients was anly 18%. In cur sudy, we repat 5 and 7 yer
diseese free surviva rates of 73% and 61% regpectivdy and
this is dmilar to athe sxies.

The reallts of postperdive radichegy fa mdignant
meningiamas wes disgppointing, with a high praoability of
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desth from dissese progession o recurence of tumar.
Review of the literature reveds large vaidion in reaults of
trestment of these malighant meningiomas which is prabably
due to the andl numbea of cases in each sries. Cadla &
a.” repated 8 of 11 disease free survivas over 1to 10
yeas fdlow up dter rediothaapy. Smilaly, Waa & d?
reported 2 of 3 long teem urvivors with maignant wmars.
In contrag, sevad ohe graups have reported poor lang
tem survivel despite posiperative radiothergpy.” ™

The reallts of postopeaaive radiothergpy far these tumors
may be unsttisfectay even after so cdled complete surgicd
remova. In ar dudy, three out of dght paients with ma
lighant graup undeawent biopsy done and far out of eght
maignant patients devegped local failure.

Although pdients under 60 shoned better wurvivd then
those over 60, this was nat gaidicdly Sgnificant.

Because mgaity of patients in aur dudy received 54 to
56 Gy, dose dgpendence of the tuma in terms of survivd
o locd recurence was nat evaluated. The impatance of
fradion dze ecificdly in reldion to bran tdeance has
ben erphasized by Peme & d* who has documented
bran tderance unit based upon hidaricd daa fram litera
ture. The isoeffective dose was faund to have grester depen-
dence on fraction size rahe than ovedl trestment time.
The excdlent tdeance with low inddence of lae carplica-
tion in or dudy probably reulted from daly tuma dose
16 to 18 Gy pe fradion.

As mentioned ebove, Taylor et d” reported anly 18% of
rdgpse free arvival in non-irradigded patients falowing
subtotd tumar resection. Also Wara e al.? documented 29%
of recurrence free rae in pdients trested with surgery alane.
Campaing with thee hidaicd daa aurvivd raes of
irradiaed patients in aur sudy tend to be highe. Based on
these reallts we suggest that podopedtive radicthegpy is
likdy to inprove aurvivd of the pdieits with intracrenid
meningiama. Radiation tumar dose of nat mae than 18 Gy
pe fradion rexults in minimd late morbidities. Thaefae,
we might condude tha podopeative extand beam radio
thegpy is sofe and effective reament fa paients with
inracanid meningiamas.
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