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AAbbss tt rraacctt

BBaacckkggrroouunndd  aanndd  ppuurrppoossee:: Despite their rarity, post-radiation
meningeal tumours seem to be a growing problem due to the
increasing application of radiation therapy. The aim of the
study was to ascertain the specific features of these tu mours.
MMaatteerriiaall  aanndd  mmeetthhooddss::  Among 433 intracranial meningeal
tumours treated from 2000 to 2008, eight cases (2%) have
been presumed to be associated with high-dose therapeutic
radiation for previous neoplasm of the head (7) or neck (1).
On average, tumours were diagnosed 24 years after irradia-
tion. All patients had a solitary meningeal tumour, but two of
them also developed other neoplasms in the irradiated area.
RReessuullttss::  All tumours were microsurgically removed. The post-
operative course was uncomplicated in two cases only. In the
remaining 6 (75%), complications included liquorrhoea (2),
brain oedema (1), venous thrombosis (1), bleeding into the tu-
mour bed (1) and focal deficit due to manipulation (3). Most
tumours (5) were WHO grade I meningiomas. These be -
nign meningiomas exhibited some peculiar histological 
features, including focal increase of cellularity, focal enhance-
ment of proliferation index, pleomorphism of nuclei, occa-
sional mitotic figures and, in one case, evidence of brain inva-
sion. One meningioma was assigned to WHO grade II, one
to WHO grade III and one appe ared to be meningeal fi -
brosarcoma. The event-free survival and overall survival rate
at 4.4 years of follow-up were 63% and 75%, respectively.
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SStt rreesszzcc zzeenniiee

WWssttêêpp  ii cceell  pprraaccyy::  Popromienne guzy opon mózgowo-rdze-
nio wych – mimo ¿e stwierdzane rzadko – wydaj¹ siê nara-
staj¹cym problemem ze wzglêdu na szerokie zastosowanie
radioterapii. Celem pracy jest charakterystyka kliniczna i histo-
patologiczna tych guzów.
MMaatteerriiaa³³  ii mmeettooddyy:: Spoœród 433 œródczaszkowych guzów
oponowych operowanych w latach 2000–2008, w 8 przypad-
kach (2%) stwierdzono zwi¹zek pomiêdzy powstaniem guza
a przebyt¹ radioterapi¹ z powodu nowotworów g³owy (7)
i szyi (1). Guzy popromienne by³y rozpoznawane œrednio po
24 latach od napromieniania. U wszystkich pacjentów wyst¹ -
pi³y pojedyncze guzy opon, ale u 2 dodatkowo pojawi³y siê
inne nowotwory w obszarze napromienianym. 
WWyynniikkii::  Wszystkie guzy by³y leczone mikrochirurgicznie. Prze-
 bieg pooperacyjny bez powik³añ obserwowano tylko u 2 pa -
cjentów. U pozosta³ych 6 (75%) komplikacje pooperacyjne
obejmowa³y: p³ynotok (2), obrzêk mózgu (1), zakrzepicê
¿yln¹ mózgu (1), krwawienie do lo¿y pooperacyjnej (1) oraz
ogniskowe deficyty neurologiczne wskutek manipulacji (3).
W wiêkszoœci przypadków (5) stwierdzono oponiaki o niskim
stopniu z³oœliwoœci histologicznej (I stopieñ wg WHO), któ-
re jednak wykazywa³y szczególne cechy histopatologiczne:
ogniskowy wzrost zagêszczenia komórkowego i podwy¿szo-
ny indeks proliferacyjny, pleomorfizm j¹der komórkowych,
pojedyncze figury podzia³ów mitotycznych oraz, w jednym
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IInnttrroodduuccttiioonn

Wilhelm Roentgen discovered X-rays in 1895 and
shortly thereafter its usage in cancer patients was docu-
mented [1]. In the 20th century, rapid development of
radiation treatment methods brought awareness of its
side effects. Maria Sk³odowska-Curie helped to intro-
duce the use of radiation in medicine; nevertheless, she
died almost certainly of radiation-induced leukaemia.
The first experimental reports of the possible carcino-
genic effects of ionising radiation appeared in the sec-
ond decade of the 20th century, and the first radiation-
induced sarcomas in humans were documented in the
early 1920s [2].

Today, radiotherapy is commonly used. Moreover,
exposure to X-rays is increasing due to progress in inter-
ventional radiology as well as the widespread use of com-
puted tomography (CT). About 60 million CT exami-
nations were performed in the United States in 2005,
which is three times more than 10 years earlier. Theo-
retical calculations indicate that as many as 1.5-2% of
neoplasms could be caused by radiation doses during
CT examination [3].

Among brain tumours, which are believed to be
caused by irradiation, the most frequent are menin-
giomas, gliomas and sarcomas [4]. Radiation-induced
meningiomas (RIMs) have usually been reported as
a later consequence of prior low- or high-dose radio-
therapy. In the present study, we attempted to deter-
mine the distinct features of radiation-induced tumours
of meninges with an emphasis on clinical and histo -
pathological aspects. The study group consisted of seven
RIMs and one fibrosarcoma arising from meninges.
We decided to include the last case in the study because
it represents the same clinical problem and aetiopatho-
genesis.

MMaatteerriiaall  aanndd  mmeetthhooddss

The personal files of 433 patients operated on for
intracranial meningeal tumours between 2000 and 2008
have been retrospectively reviewed. Eight patients (2%)
developed tumours that met the criteria of radiation-
induced neoplasms. These tumours were qualified as post-
radiation ones according to the adapted Cahan’s crite-
ria: the tumour had to arise at least several years after
irradiation within the irradiated area and had to be his-
tologically distinct from the previously treated tumour
[2]. Among these 8 patients, there were 4 women and
4 men, aged between 28 and 67 (mean, 43). The pa -
tient’s age at radiotherapy ranged from 2 to 31 years
(mean, 19). The post-radiation tumours were diagnosed
from 7 to 36 years after radiation treatment (mean, 24).
Prior radiotherapy was applied to head (7) or neck neo-
plasms (1) including orbit rhabdomyosarcoma (2),
hypophyseal adenoma (1), medulloblastoma (1), oligo-
dendroglioma (1), anaplastic astrocytoma (1), unveri-
fied pineal region tumour (1), and thyroid neoplasm (1).
The patient after thyroid gland irradiation had two tu -
mours: foramen magnum meningioma and acoustic
schwannoma. Cranial base location suggested a possible
relationship between these tumours and previously ad -
ministered radiation therapy.

In all cases, high-dose irradiation was used: X-ray
radiotherapy in 3 and Co-60 radiotherapy in 5 patients.
All the patients had solitary post-radiation meningeal
tumours, but two of them had other coexisting neo-
plasms in the irradiated area (vestibular schwannoma – 1,
basocellular carcinoma – 1; see Fig. 1F, H, I).

Each intraoperative difficulty and postoperative com-
plication was analysed as possibly related to post-radia-
tion changes. Early results were evaluated according to
the Glasgow Outcome Scale (GOS) and the long-term

CCoonncclluussiioonnss:: Radiation-induced tumours of the meninges
show certain characteristic histopathological features, which
may promote invasiveness of the tumour and higher risk of
malignancy.

KKeeyy  wwoorrddss::  radiation-induced tumour, meningioma, fibrosar-
coma, radiotherapy.

przypadku, cechy naciekania mózgu. W jednym przypadku
rozpoznano oponiaka II stopnia wg WHO, w jednym 
III sto pnia wg WHO i w jednym w³ókniakomiêsaka opon.
Prze¿ycie wolne od zdarzeñ i prze¿ycie ca³kowite w okresie
obserwacji trwaj¹cym 4,4 roku wynios³y odpowiednio 63%
i 75%.
WWnniioosskkii:: Popromienne guzy opon mózgowo-rdzeniowych
wykazuj¹ znamienne cechy histopatologiczne, które mog¹
sprzyjaæ wiêkszej inwazyjnoœci i z³oœliwoœci tych guzów.

SS³³oowwaa  kklluucczzoowwee:: guz popromienny, oponiak, w³ókniakomiê -
sak, radioterapia.
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