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SUMMARY
Brain irradiation has several well-known long-term side
effects, including radiation-induced neoplasms and
vasculopathy. In this case report, we describe an
extremely rare case of meningioma and 15 cavernomas
developing in a 29-year-old man, 19 years after cranial
irradiation for posterior cranial fossa medulloblastoma.
To our knowledge, this is the first case of a radiation-
induced meningioma accompanied by this many
radiation-induced cavernous angiomas.

BACKGROUND
Prophylactic or therapeutic cranial irradiation is
part of the treatment protocol for certain neoplas-
matic conditions. Brain irradiation can lead to
several well-known complications, including neo-
plasm formation and vasculopathy. As long-term
cure rates increase, such side effects also begin to
appear more frequently.
We describe a case of a radiation-induced men-

ingioma (RIM) accompanied by 15 radiation-
induced cavernomas (RICs). Synchronous develop-
ment of tumours and vascular lesions is rare.
Concomitant development of meningioma and
cavernoma(s) has been reported as a long-term side
effect of the brain irradiation1–3 and, to our
knowledge, this is the first case report of RIM
accompanied by such a large number of RICs.

CASE PRESENTATION
A 29-year-old man was admitted to our hospital
for epileptic seizures. Nineteen years earlier he had
undergone a gross total resection of medulloblas-
toma of the posterior cranial fossa and had received
prophylactic irradiation to the neuraxis. Follow-up
MRIs over the next 5 years showed no signs of
relapse or pathological findings other than the
gliotic/porencephalic operated region.
The present MR scan showed a markedly enhan-

cing extra-axial tumour compatible with meningi-
oma in the right frontal lobe, and 15 hypointense
lesions on T2* gradient echo images compatible
with cavernous angiomas. Among the 15 cavernous
angiomas, the largest two displayed high signal
intensity on T1-weighted images (T1W), compat-
ible with a subacute haemorrhage (figures 1 and 2).
Surgical resection of the extra-axial tumour was

performed, and histopathological analysis revealed a
typical meningioma (meningothelial, transitional and
fibroblastic type, grade I, according to WHO), with
no evidence of atypia or malignancy. Seven months
after the resection, our patient is symptom free.

The criteria for classifying a tumour as
radiation-induced are (1) tumour development in
the radiation field, (2) existence of a sufficient
latency period, (3) different histological findings
between the primary irradiated tumour and the
radiation-induced neoplasm and (4) absence of
familial predisposition.4 5 The meningioma and
cavernomas fulfilled the criteria for classification as
radiation-induced lesions. Furthermore, the age and
sex of our patient (young man) were not typically
compatible with idiopathic meningiomas.

DISCUSSION
It is well known that patients who receive prophy-
lactic or therapeutic brain irradiation can develop
radiation-induced intracranial lesions, which can
include white matter necrosis, gliosis and demyelin-
ation leading to cerebral atrophy, as well as neo-
plasm formation and vascular proliferative lesions
(capillary telangiectasia and cavernous angiomas).6

The most common radiation-induced neoplasms
are meningiomas, gliomas and sarcomas. However,
vascular proliferative lesions, such as capillary tel-
angiectasia and cavernous angiomas, are also
described with increasing incidence. Synchronous
radiation-induced tumours/vascular lesions are a
rare occurrence. We described a case of RIM with
the synchronous presence of 15 asymptomatic RIC.
To our knowledge, this has never been described
before in the literature.
Compared with their ‘idiopathic’ counterparts,

RIM tend to appear in younger patients, and tend
to be multiple and more aggressive or atypical.
Histopathological examination of our patient’s
RIM showed no evidence of atypia or malignancy.
RIMs develop with a variable latency period, which
is generally shorter in patients who received radio-
therapy at under 5 years of age.7 8 It has been sug-
gested that mutations and chromosomal lesions
play a role in RIM development.9 10

RIC are believed to result from vasculopathy
caused by radiation injury, leading to hyalinisation
and necrosis of vascular walls, occlusion and
neoangiogenesis. Mutations have also been blamed
for cavernoma formation.3 11 Their latency period
varies, and their incidence reportedly increases
over time.12 Poussaint et al reported a series of 20
pediatric patients with intracranial neoplasia in
whom delayed intracranial haemorrhage developed
after cranial irradiation or radiation combined with
systemic or intrathecal chemotherapy. The onset of
haemorrhage after treatment occurred with a mean
of 8.1 years.13 Young age and larger radiation doses
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increase the risk of RIC formation.3 14 Many RICs are asymp-
tomatic, follow a benign course and do not require surgical or
interventional treatment.6 7 However, haemorrhage reportedly
occurs with an incidence of 40%14; thus, MRI should always
include a gradient-echo T2* sequence.11 In the present case, 2
of the 15 cavernomas showed high signal intensity on T1W
images, compatible with acute/subacute haemorrhage, while the
others showed only haemosiderin deposition with very low
signal intensity on gradient-echo T2* sequence. No specific
symptoms were related to the cavernomas.

The tumorigenic effects of the brain irradiation are well
known and meningioma is one of the most common

radiation-induced neoplasms. Synchronous development of
RICs has been described in the literature but, to our knowledge,
the concomitant existence of 15 RIC has not previously been
reported. Systematic follow-up with MRI and T2* gradient-echo
images is indicated in long-term survivors of brain tumours who
have received brain irradiation.

Learning points

▸ The most common radiation-induced neoplasm is
meningioma.

▸ Radiation-induced cavernomas are believed to result from
vasculopathy caused by radiation injury.

▸ Synchronous radiation-induced tumours/vascular lesions are
a rare occurrence.
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