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Introduction
Brainstem gliomas constitute 10% to 20% of children’s 

brain tumors [1,2] and less than 2% for adults [3]. This kind 
of tumor can be subdivided into diffuse pontine gliomas, tectal 
and cervicomedullary gliomas [4]. Pontine gliomas represent 
80% of the brainstem gliomas [5]. They are usually inϐiltrative, 
have an aggressive course and are associated with a dismal 
prognosis [6]. Therapeutic options are limited, and brainstem 
gliomas are associated with high morbidity. The treatment is 
based on external radiation therapy, chemotherapy efϐicacy 
has not been proven and resection is still impossible in the 
diffuse inϐiltrative pontine lesions [7,8]. Generally associated 
with a poor prognosis, new imaging techniques demonstrated 
subsets with different evolutions and outcomes. In this 
work, we analyze our own experience with the management 
of brainstem’s pediatric tumors in the Radiation oncology 
department of the Ibn Rochd UHC. This study aims to analyze 
the frequency, clinical and therapeutic aspects of brainstem 
glioma.

P atients and methods
A retrospective study of brainstem tumors treated in the 

Summary 

Background and objectives: Brainstem gliomas are tumors of the central nervous system which have 
varying presentations and clinical courses. This study aims to analyze the frequency, clinical and therapeutic 
aspects of brainstem glioma.

Methods: We retrospectively analyzed the data from the record of the patients treated for brainstem 
glioma under the age of 20 between January 2007 and July 2020 in the Radiation Oncology department of the 
Ibn Rochd UHC.

Results: There were fi fteen patients (10 males and 5 females). The mean age of onset was 12 years 
(range 8 - 14 years). The duration of symptoms varied from 1 month to 2 years. Nine of the patients had 
intracranial hypertension due to hydrocephalus, six had cranial nerve defi cits at presentation, and fi ve patients 
had cerebellar signs. The lesion was pontine in 12 cases. None of the patients had a tumoral resection, 
nine had a ventriculo-peritoneal shunt insertion for the hydrocephalus and three had a Stereotactic biopsy 
that revealed one astrocytoma grade 1, one low grade glioma and one glioblastoma. The radiotherapy was 
indicated in all the cases but only nine patients had a 3D radiotherapy with a total dose of 54 Gy. Three patients 
received chemotherapy. Six patients are still alive, two are lost to follow up and seven patients are dead with 
a mean survival period of 8 months.

Conclusion: Brainstem glioma is a devastating disease with a bad prognosis. The clinical presentation is 
variable and the management is multidisciplinary. Our study illustrates the importance of treatment by radiation.

Radiation oncology department of Ibn Rochd UHC between 
January 2007 and July 2020. Fifteen patients under the age 
of twenty were treated for brainstem tumors in all patients 
registered for a tumor of the central nervous system. The 
parameters studied were: age, circumstances of discovery, 
clinical and paraclinical aspects and the treatment performed. 
Patient information was obtained from the department’s 
registers and patient records.

R esults
A total of ϐifteen patients diagnosed with a brainstem 

tumor were admitted during the study period, ten males and 
ϐive females. The average age was 12 years with extremes 
ranging from 2 to 18 years of age; the diagnostic circumstances 
were the apparition of intracranial hypertension in nine 
cases (60%), cerebellar signs were seen in ϐive cases (33%) 
and a Cranial nerve deϐicit revealing for one patient. Twelve 
patients (80%) had pontine lesions and the tumor was located 
in more than one location (midbrain and pons) three patients 
(20% of cases). Nine of the patients (60%) had intracranial 
hypertension due to hydrocephalus that was cured by a 
ventriculo-peritoneal shunt insertion. The diagnosis was 
conϐirmed by a stereotactic biopsy for three patients (20%) 
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that revealed one astrocytoma grade 1, one low grade glioma 
and one glioblastoma, while the diagnosis was established by 
the typical appearance on brain MRI for twelve patients (80%) 
(Figure 1). None of the patients had a tumoral resection. 
Radiotherapy was indicated in all the cases but only nine 
patients underwent 3D radiation therapy, while two patients 
were lost to follow up and four died before they can access to 
their treatment by radiation. Total radiation dose varied from 
50 to 54 Gy (Figures 2,3). Regarding radiotherapy side effects, 
all patients presented headaches and fatigue during the ϐirst 
week of treatment, two patients had nausea and vomiting 
and one patient presented confusion. Three patients received 
chemotherapy that combines Carboplatin to Vincristin with a 
good tolerance. 

Six patients (40%) are still alive, two are lost to follow 
up and seven patients are dead with a mean survival period 
of eight months with extremes ranging from ϐive to fourteen 
months (Table 1).

Concerning patients who were treated by radiotherapy, 
three are dead and six are still alive with supportive care.

D iscussion
Pediatric Brainstem tumors represent 10% to 20% of the 

central nervous system tumors [4,9], referring to the Cancer 
Regional Register of Casablanca going from 2008 to 2012 [10], 
pediatric brain tumors represent 16.7% of all brain tumors. In 
our study, the average age was 12 years with extremes ranging 
from 2 to 19 years of age, making our results a little higher than 
the previous series [11,12]. In bibliographic references, there 
is no gender predilection [13] but according to recent and our 
results, we notice a little male predomination explained by the 
small number of studied patients. Intracranial hypertension 
syndrome dominated the clinical picture. Medical imaging 
has become invaluable in the diagnosis and management of 
brainstem gliomas; due to their location, getting a biopsy 
is almost impossible [14,15]. Conventional brain MRI is 
the master tool to get a diagnosis, it can help to distinguish 
between low grade and high grade brainstem tumors. They 
are in hyposignal T1 in 82% of cases, hypersignal T2, without 
any hemorragic, necrotic or cystic portion, and diffuse in 94% 
of cases  [6,16].

The new central nervous system tumors classiϐication 
«WHO 2016» is not only based on morphologic criteria, but 
also on some molecular parameters [17], it deϐines homogen 
groups in term of prognosis and the treatment response. In 
the ϐifth edition of the WHO Classiϐication of Tumors of the 
Central Nervous System (WHO CNS5) recently published 
in 2021 which is an update of the 2016 WHO classiϐication 
[18], the Diffuse Midline Gliomas H3 K27M-mutant has been 
recognized as a new diagnostic entity that should only include 
inϐiltrating gliomas arising in midline structures. It has also 
been revealed that H3 K27M mutation accelerates brainstem 
tumorigenesis of high grade gliomas from neonatal progenitor 
cells [19]. The diagnosis was conϐirmed by a stereotactic 
biopsy for 20% of the patients that revealed one astrocytoma 
grade 1, one low grade glioma and one glioblastoma, while 
the diagnosis was established by the typical appearance on 
brain MRI for 80% of the patients. The therapeutic strategy 
is based on the tumor’s histological aspects and its location. 

Figure 1: Cerebral MRI T2: pontic diff use tumor (oncology department of the Ibn 
Rochd UHC  Casablanca).

Figure 2: Target volume and dose distribution (Radiation oncology department of 
the Ibn Rochd UHC Casablanca).

Figure 3: Target volume and dose distribution (Radiation oncology department of 
the Ibn Rochd UHC Casablanca).
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Big progress has been done in brainstem tumors surgical 
approach; they are no longer considered inoperable. In our 
study, none of the patients underwent tumoral resection 
surgery. For diffuse brainstem tumors, radiotherapy is still the 
unique treatment. Radiotherapy is the only treatment that has 
an impact on patient’s survival, it can control 50% to 70% of 
focal brainstem lesions [20-22]. For low grade focal brainstem 
glioma, the prescipted dose goes from 50.4 to 54 Gy/1.8-2 Gy 
per fraction, in some cases a dose of 45 Gy delivered in 25 
fractions can be considered (children under the age of 5). For 
high grade diffuse brainstem glioma, the prescipted dose is 60 
Gy/2 Gy per fraction. A recent study comparing Conventional 
fractionated radiotherapy to hypofractioned radiotherapy (39 
Gy/3 Gy per fraction) has demonstrated that there is no impact 
on patient’s survival or radiation side effects [23].

Hypofractioned is recommended only because patients 
will pass less time on treatment with a better life quality 
[24]. Despite a lot of clinical trials about dose escalation 
or fractionation options, the conventional fractionated 
radiotherapy is still the best option. In our study, radiotherapy 
was indicated in all the cases but only 80% of the patients 
underwent a conventional fractioned 3D radiation therapy 
with a total dose of 54 Gy according to the international 
recommendations. The radiotherapy new technics, including 
the Intensity Modulated Radiotherapy (IMRT), the Volumetric-
modulated arc therapy (VMAT), tomotherapy, protontherapy 

and the stereotactic radiotherapy aims to increase the dose 
received by the tumor with reducing radiation side effects.

Despite all the progress, the neuroprotection beneϐits are 
still not clear, and need more clinical trials [25]. Concerning 
protontherapy, literature data is in favor of neurocognitive, 
sensorial and endocrine beneϐits with protons compared to 
photons for all paediatric patients treated for brain tumours 
in a curative intend [26]. Greenberg demonstrated, in a study 
with 32 pediatric patients with low-grade gliomas of the brain 
or spinal cord were treated with proton RT the efϐiciency of 
protontherapy. The 6- year and 8-year rates of progression-
free survival were 89.7% and 82.8%, respectively, with an 
8-year overall survival of 100% [27]. The chemotherapy 
was indicated for only 3 of our patients. Longer survival 
in patients who were treated with intense chemotherapy 
following irradiation has been shown in a recent study [8], 
but the use of chemotherapy before or after radiation had 
been evaluated in many other studies with no clear beneϐits 
[7]. Carboplatin combined to Vincristin weekly is one of 
the most used drugs; this association has been compared 
to the «TPCV» combination that includes 6- thioguanine, 
procarbazine, CCNU and vincristine, in an american study for 
the treatement of low grade pediatric glioma; their efϐiciency 
was equal [28]. Meanwhile other drugs such as Bevacizumab 
[29] and Temozolomid [30] may be more indicated in case 
of progression after receiving a ϐirst line of chemotherapy or 
after irradiation.

Table 1: Summary of patient observation.
Patients Age Sex Symptoms Treatment RTH: Dose Evolution

1 2 years Male
· Motor pathways defi cit
· Problem behaviors
· Insomnia

· Ventriculo- peritoneal shunt - Dead

2 15 years Male
· Intracranial hypertension
· Cerebellar signs
· Cranial nerve defi cits

· Ventriculo- peritoneal shunt
· Radiotherapy 54 Gy Dead

3 11 years Male · Motor pathways defi cit · Radiotherapy 54 Gy Dead

4 12 years Male · Intracranial hypertension
· Vestibular disorders · Ventriculo- peritoneal shunt - Dead

5 18 years Male · Cerebellar signs
· Cranial nerve defi cits - - Lost to follow up

6 19 years Female
· Intracranial hypertension
· Cerebellar signs
· Cranial nerve defi cits

· Ventriculo- peritoneal shunt
· Radiotherapy 54 Gy Dead

7 8 years Male · Intracranial hypertension
· Cerebellar signs - - Dead

8 10 years Male · Cranial nerve defi cits · Radiotherapy 54 Gy Alive (Supportive care)
9 13 years Female · Intracranial hypertension - - Dead

10 8 years Female · Motor pathways defi cit · Ventriculo- peritoneal shunt
· Radiotherapy 54 Gy Alive (Supportive care)

11 19 years Male · Intracranial hypertension
· Cranial nerve defi cits

· Ventriculo- peritoneal shunt
· Radiotherapy
· Chemotherapy

54 Gy Alive (Supportive care)

12 10 years Male · Intracranial hypertension · Ventriculo- peritoneal shunt
· Radiotherapy 50 Gy Alive (Supportive care)

13 7 years Female · Intracranial hypertension
· Cranial nerve defi cits

· Ventriculo- peritoneal shunt
· Radiotherapy
· Chemotherapy

50 Gy Alive (Supportive care)

14 9 years Male · Intracranial hypertension
· Ventriculo- peritoneal shunt
· Radiotherapy
· Chemotherapy

52 Gy Alive (Supportive care)

15 5 years Female · Cerebellar signs
· Motor pathways defi cit - - Lost to follow up
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Conc lusion
Brainstem glioma is a devastating disease with a bad 

prognosis. The clinical presentation is variable and the 
management is multidisciplinary. Radiotherapy is still the 
unique treatment for diffuse brainstem tumors. Our study 
illustrates the importance of treatment by radiation.
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