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AbstrAct

Introduction: radiation therapy is an established 
cause of secondary neoplasia in the central 
nervous system. Few reports of glioblastoma 
multiforme following radiation therapy have 
been documented. case report: We herein 
report a rare case of glioblastoma multiforme 
in a remitted acute lymphoblastic leukemia 
(ALL) patient who have received craniospinal 
irradiation and stayed free of complications for a 
five-year follow-up. conclusion: Implementation 
of leukemia protocols with minimal central 
nervous system (cNs) irradiation role may 
minimize the late complications and even the 
development of secondary cNs tumors.
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INtrODUctION

The treatment of acute lymphocytic leukemia (ALL) 
has been interrupted with the high rate of occurrence of 
central nervous system (CNS) leukemia [1]. Radiation 
therapy, in combination with chemotherapeutic agents, 
has been well known to be one of the prophylactic 
methods to ascertain long-term disease free survival 
for the childhood ALL patients.  However, when the 
radiation itself acts as an oncogenic factor, especially 
for the occurrence of glioblastoma multiforme (GBM) 
subsequent treatment of tumor becomes even more 
troublesome [2].

cAsE rEPOrt

A seven-year-old boy presented to our hospital in 
2006 with breathing difficulty, easy fatigability, pallor, 
and generalized lymphadenopathy. The child was 
diagnosed as T cell acute lymphoblastic leukemia with 
CNS disease as proved by the presence of blast cells in 
the cerebrospinal fluid. Cytogenetic study was reported 
as normal.

The patient started immediately on chemotherapy 
(St Jude total XIII protocol) [3]. He went into complete 
remission after the induction phase. He continued through 
the protocol with good tolerance to chemotherapeutic 
agents and with minimal reported complications.

At week 56, the patient received craniospinal 
irradiation as per the protocol guidelines (cranial 
irradiation 24 Gy/16 fractions and spinal irradiation 
12 Gy). He resumed the protocol of chemotherapy 
till he ended his treatment in 2009, when he was in 
complete remission and in good general condition. He 
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started his followup program regularly with no reported 
complications for five years.

In 2014, the child presented with severe headache, 
projectile vomiting, blurring of vision, increased 
weakness and poor appetite. His symptoms and signs 
were suggestive of increased intracranial tension, so we 
requested full investigations to exclude the recurrence of 
the initial disease including bone marrow aspirate which 
was normal. We requested also MRI scan of brain and 
spine which was done during his admission and showed 
a large supratentorial multi-loculated mass suggestive of 
brain tumor versus brain abscess (Figure 1).

The child’s general condition showed some 
improvement after the initiation of brain dehydrating 
measures, steroids and mannitol. This was followed 
by neurosurgical intervention with partial excision of 
the brain mass. Histopathology studies confirmed the 
diagnosis of Glioblastoma multiforme. 

Following the surgical intervention, the child 
deteriorated rapidly, as he started to develop uncontrolled 
seizures with progressive deterioration in his general 
condition till he ended into deep coma. Unfortunately, 
the child was intubated and ventilated for few days before 
he passed away from the rapidly progressive disease and 
cardiopulmonary arrest.

DIscUssION

Radiation therapy is an established cause of secondary 
neoplasia in the central nervous system [4–7]. Both 

benign and malignant tumors can develop after cranial 
irradiation in the form of meningiomas [8–10], and 
sarcomas [11–13]. Few reports of glioblastoma multiforme 
following radiation therapy have been documented [14].

Glioblastoma multiforme, despite a most occurring 
de novo brain tumor, its development from radiation 
effect have been reported very rarely worldwide [15].  
Moreover, its occurrence in ALL patients has been 
reported even scarcely. Salvati et al. analyzed their 16 
cases and previously reported cases of radiation-induced 
GBM and measured the frequency among all GBM to be 
1.3% [16].

Salvati et al, reported 10 cases who were treated 
earlier for ALL [17].  They have stated that by examining 
the various case series, it is evident that gliomas occur 
more frequently in patients treated for ALL.  

Moreover, it has been suggested that the simultaneous 
administration of intrathecal chemotherapeutic drugs 
might also play an etiologic role that leukemia itself might 
favor tumors of the glia [18, 19].

Concerning the radiation dose, there have been 
reports postulating that prophylactic irradiation of 
higher dose (more than 30 Gy) gives rise to higher risk 
of malignant brain tumor occurrence compared to that of 
lower doses (less than Gy).  On the other way, there have 
been counter proposals suggesting that radiation does 
not always gives rise to higher rate of secondary tumor 
development because when the radiation dosages are too 
high, oncogenic cells may also be eliminated [18].

Cahan et al. in 1948 proposed the following criteria for 
the definition of radio-induced tumors: 1) the tumor must 
originate in the previously irradiated region; 2) there 
must be a sufficiently long time interval from irradiation 
and the onset of post radiation tumor; 3) the histotype 
of the tumor must be different from the primary one; 4) 
the patient must not suffer from pathologies favoring the 
development of tumors such as Von Recklinghausen’s 
disease or Li Fraumeni’s disease, tuberous sclerosis, 
xeroderma pigmentosa, retinoblastoma, etc. [20].

In the case report by Daewon et al, they have stated 
that GBM developed after irradiation have been known 
to have less tumor control rate and more aggressive 
behavior compared to that of the de novo GBM, even 
after the tumor is being treated with active medical and 
surgical means [2].  Moreover, severity of the progress 
of gliomas, when developed after irradiation, is not 
related to radiation dose received.  Furthermore, there 
are no much clinically efficient management protocols 
extending survival rate for radiation-induced GBM and 
when it is related to ALL, prognosis is even worse.  

More trials with active surgical manipulation, in 
combination with medically possible strategies and also 
with other advanced therapeutic means should be carried 
out to gain improved clinical outcome. 

Figure 1: Magnetic resonance imaging scan of brain showing a 
large supratentorial multi-loculated mass lesion mainly cystic 
with fluid-fluid level occupying the left high parietal lobe, 
associated with significant surrounding brain edema causing 
mass effect and shift of midline structure with subfalcine/
uncal herniation with a noted mass effect on ipsilateral lateral 
ventricle.
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cONcLUsION

Implementation of leukemia protocols with minimal 
central nervous system (CNS) irradiation role may 
minimize the late complications and even the development 
of secondary CNS tumors.
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