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Brain Cavernomas Induced By Radiotherapy in the Patient
With Acute Lymphocytic Leukemia (ALL)
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Abstract

Introduction: Radiotherapy is considered the main part of the curative and preventive regimes in the pediatric cancer especially has been
highly used in acute lymphocytic leukemia (ALL) as prophylaxis. A large number of the radiotherapy secondary delayed effects have been
well known.

Case Presentation: In present study, we has introduced a 15-year-old boy with ALL underwent chemotherapy and radiotherapy. Who had
generalized tonic-colonic seizure which has been lasted 10 minutes (without any previous history). The patient with ALL ten years ago has
been treated by chemotherapy and whole brain prophylactic radiotherapy with dose 1200 cGy/120 cGy/10. In his MRI a heterogeneous mass
with the dimensions 3 x 2 cm in the left frontal lobe with the peripheral edema and after complete the diagnose process the final report of
this mass was Cavernoma.

Conclusions: There has been identified a clear link between radiotherapy and brain cavernoma; therefore, it should be considered in
differential diagnosis of brain hemorrhagic lesions in each patient with the history of radiotherapy of the central nervous system. This risk is

higher when the patient has the history of the brain radiotherapy in childhood.
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1. Introduction

Radiotherapy is considered the main part of the curative
and preventive regimes in the pediatric cancer especially
has been highly used in acute lymphocytic leukemia (ALL)
as prophylaxis (1, 2). A large number of the radiotherapy
secondary delayed effects have been well known. There
are clear evidences of Glioma and Miningioma followed
by radiation while radiation-induced cavernous angiomas
(RICA) has been sporadic and even there has been reported
few cases of early appearances of RICA (2, 3). In 1994, Ciri-
cillo et al. propounded, for the first time, seven patients
with brain cavernoma induced by radiotherapy (4). Since,
different cases have been reported in several studies and
most of the cases were children with Medulloblastoma (5).

In present study, we has introduced a 15-year-old boy with
ALL underwent chemotherapy and radiotherapy and it
was proved brain cavernoma followed by some signs.

2. Case Presentation

The patient, a 15- year- old boy, was referred to referral
Radiotherapy center of Razi hospital, Rasht City and com-
plained of the generalized tonic-colonic seizure which
has been lasted 10 minutes (without any previous histo-

ry). On admission, his GCS was 13 with symmetric move-
ments in four limbs and he has urine incontinence while
hospitalizing. The patient with ALL ten years ago has been
treated by chemotherapy and whole brain prophylactic
radiotherapy with dose 1200 cGy/[120 cGy/10.

After performing initial treatment and controlling the
seizure, brain MRI with and without contrast for the pa-
tient was requested. There was observed a heterogeneous
mass with the dimensions 3 x 2 cm in the left frontal lobe
with the peripheral edema (Figure 1). After investigating
the spinal cord MRI and CSF, there was not detected any
pathological point. The patient with above recognition
was treated by craniotomy surgery to drain the mass and
it was completely removed. During surgery, the mass ap-
peared to have vascular origin and the case was sent to
pathological investigations. The final report of this mass
was Cavernoma.

The microscopic description of the lesion in the cases has
contained some parts of the cystic structures with fibrotic
tissue and adjacent to gliotic brain tissue including the num-
ber of macrophages with hemosiderin without any hemor-
rhage or necrosis and there was not detected some evidence
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Figure 1. Patient Brain MRI

Figure 2. The Appearance of Microscopic Lesion

of malignity. The morphological appearance and the diagno-
sis of the lesion have been based on cavernoma (Figure 2).

3. Discussion

Cavernoma, known Cavernous Hemangioma or Cavern-
ous Malformation, is a vascular lesion in the central ner-
vous system that is composed of dilated capillaries with
thin walls without any interstitial brain tissue that has the
congenital origin (6). However, there have been observed
some sporadic cases and the autosomal dominants with
incomplete genetic activities with the frequency 0.5% (7).

Cavernoma, vascular malformation, is composed of the
continuous vascular channels. There may be observed
brain parenchyma among channels (8) but, in histologi-
cal investigations, vessels are hyalinization and second-
ary changes such as thrombosis is also common. Brain
parenchyma adjacent to the lesion is in a gliotic level and

it is associated to hemosiderin hemorrhagic extravasa-
tion (9). There have been observed some cystic structures
with fibrotic tissues and adjacent to the gliotic brain
tissue associated to several points of macrophages with
hemosiderin in pathological case of the patient’s lesion
introduced in this paper that are without hemorrhage,
necrosis and malignancy evidences which have been cav-
ernoma, based on histological evidences.

According to the reports of Ruggeri et al. (2014), most
reported cases of cavernoma induced by radiation have
been observed in children with an average age of 11.7 and
has been reported in 7 patients over 40 years yet there
has not been identified the reason of higher prevalence
in children (5). Heckl has assumed that the children with
ALL-most prevalence of radiotherapy- are susceptible to
cavernoma; although, there is no evidence on this hy-
pothesis in texts. Another assumption discussed by him
is that cavernoma has been shaped in the small size be-
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fore radiotherapy but it has been hidden due to radiog-
raphy and it has grown after radiotherapy and has been
observed in MRI (3).

The release of vascular endothelial growth factor (VEGF)
due to radiotherapy, has involved in the induction of
angiogenesis in which that radiotherapy at first by the
fibrosis formation of adventitial layers and endothelial
edema causes narrowing the vessel lumen. Reactive an-
giogenesis due to the increasing release of hypoxy-induc-
ible-factor 1 (HIF-1) leads to ischemia and micro infarction
which itself cause to VEGF secretion (10). The prevalence
of some cavernomas far from the radiotherapy port can
be justified to VEGF ability effect further in the distance.
VEGF and HIF-1 have been more expressed among very
young people. This leads to explain a part of why RICA has
been mostly observed in children (3, 10).

It is noteworthy that the average of the cavernoma
incubation period is 10.3 £ 1.9 (5). In the patient intro-
duced in this paper, there has been an interval of 10
years between the radiotherapy and the formation of
RICA. In the study of Van Calenbergh, the patient was
a young person with neurofibromatosis that has been
treated 16 years ago by radiotherapy because of gliomas
mesencephali and there has been not found any evi-
dence of cavernoma in early MRI (11).

There has been identified a clear link between radiother-
apy and brain cavernoma; therefore, it should be consid-
ered in differential diagnosis of brain hemorrhagic lesions
in each patient with the history of radiotherapy of the cen-
tral nervous system. This risk is higher when the patient
has the history of the brain radiotherapy in childhood.
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