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INTRODUCTION

Medulloblastoma is the most common central nervous 
system embryonal tumor in children. The incidence of child-
hood medulloblastomas from all paediatric intracranial neo-
plasms represent approximately 25% and up to 40% of the 
posterior fossa tumors1. In adults, this tumor is extremely 
rare, accounting for nearly 1% of primary brain tumors and 
6% of the posterior fossa tumors1. In the literature, there is 
no specific predominance for male or female2. Cerebellar 
medulloblastoma was first described in 1925 by Baileys and 
Cushing as a malignant tumor of the cerebellum3.

Medulloblastoma is most commonly localised in the 
midline of the cerebellum, at the level of the apex of the 
fourth ventricle and vermis and rarely may occur in the 

cerebellopontine angle or in the cerebellar hemispheres 
spreading extra-axially4.

There are some controversies about the origin of cerebel-
lopontine angle (CPA) medulloblastoma. A theory described 
that CPA medulloblastoma is formed from a remnant of the 
lateral medullary velum which proliferates into the cerebel-
lopontine angle5,6. The origin of extra-axial medulloblastoma 
in the cerebellopontine angle may appear because of the ex-
tension from the midline of the cerebellum through the fo-
ramina of Luschka or arising directly from the surface of the 
external germinal layer of the pons or cerebellum; or it may 
appear in the tentorial region7. 

Usually, medulloblastoma manifests as a dysfunction of the 
cerebellum or gives symptoms related to high intracranial pres-
sure. Rarely, it manifests with isolated auditory symptoms (dys-
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ABSTRACT

BACKGROUND. Medulloblastoma is the most common central nervous system embryonal tumor in children. In adults, this tumor is ex-
tremely rare, accounting for nearly 1% of primary brain tumors. Raised intracranial pressure signs are common manifestations of posterior 
fossa tumors, but tinnitus and/or sensorineural hearing loss are very uncommon presenting symptoms.
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Direct, Wiley Online search engines for patients with medulloblastoma and tinnitus and/or sensorineural hearing loss.
RESULTS. All patients found in the relevant literature with auditory dysfunctions presented sensorineural hearing loss. Other frequent 
manifestations were: ataxia, facial numbness, vertigo, headache, nystagmus. Two patients were found with tinnitus and sensorineural hearing 
loss as isolated symptoms of medulloblastoma, as in our case, and in two other cases the sensorineural hearing loss was the unique symptom. 
With refers to the onset of medulloblastoma, just 3 patients had the first symptoms sensorineural hearing loss and tinnitus. 
Concerning the tumor location, in patients manifested with isolated tinnitus and sensorineural hearing loss, like our patient, the tumor arised 
from the internal auditory meatus, extended to the cerebellopontine angle or involved the vestibulocochlear nerve.
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function) with evolution of weeks or even months. In unilateral 
sensorineural hearing loss, the tumor is localised in the cere-
bellopontine angle, internal auditory canal, or cerebellum at 
the level of the fourth ventricle. Cerebellopontine angle me-
dulloblastoma manifests in most patients with headache and 
vomiting or nausea, followed by ataxia. Some patients may 
complain about hearing loss, tinnitus, dizziness, fullness sensa-
tion of the ear and facial asymmetry if the seventh and eighth 
cranial nerves are involved when the tumor extends to the 
porus acusticus7-9. When the extension of the tumor involves 
the sixth cranial nerve or it is a result of hydrocephalus, pa-
tients may present with double or blurred vision. Exceptionally, 
these patients have normal neurological examination8-13. 

MATERIAL AND METHODS

The present literature review began with a 39-year-old male 
patient who presented to our clinic with left tinnitus and left 

progressive sensorineural hearing loss, with no other com-
plaints. He did not present any associated neurological mani-
festations, despite the location of the tumor described on the 
imaging examination. The MRI (magnetic resonance imag-
ing) scan performed with intravenous contrast showed a nodu-
lar lesion (23/16mm maximum axial dimensions) with tissular 
isointense signal on T2 and T1, slightly hyperintense FLAIR, 
with non-homogeneous structure due to the presence of areas 
of hypersignal in T2-weighted images, hyposignal in T2-
weighted images, localised on the left side of the Luschka fora-
men, procident in the fourth ventricle, without a demarcation 
interface to the left middle cerebellar peduncle and the poste-
rior edge of the medulla oblongata on the left side (Figure 1); 
symmetrical ventricular system, with dimensions within normal 
limits, and midline structures in normal position.

On ENT examination, the external auditory canals were 
clear, tympanic membranes were normal, the nasopharynx 
looked normal. Weber lateralised on the right ear, Rinne 
positive bilaterally, but short on the left ear. The audiometric 
assessment revealed on the pure-tone audiometry a left mod-
erate to severe sensorineural hearing loss on high frequencies 
(55dB on 2kHz, 90dB on 4kHz and 80dB on 8kHz); there was 
also a mild decrease in hearing thresholds on 4kHz (35dB) 
and 8kHz (30dB) in the right ear (Figure 2). 

After the diagnosis, the patient was referred to the Neuro-
surgery Department for specific therapy (surgery and/or 
gamma knife radiosurgery).

The literature research in the PubMed, ProQuest, Web of 
Science, Science Direct, Wiley Online databases was per-
formed according to the following inclusion criteria: case 
reports with medulloblastoma associated with tinnitus and/
or hearing loss, articles in English with full access, adult and 
paediatric patients.

Figure 1.  Contrast-enhanced cranio-cerebral MRI (T2 and T1 signal-
axial section) reveals a nodular mass in the left side of the Luschka 
foramen extended to the fourth ventricle and left cerebellar peduncle.
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RESULTS

Following the application of chosen criteria, we found only 
21 cases of medulloblastoma associated with auditory dysfunc-
tion5,7,11,14-29 (Table 1). In this study, a gender predominance 
for male was found (52.3% males, 47.6% females); 38% of the 
patients were children and 62% of the patients were adults, 
with a mean age of 23 years (between 2 and 50 years). 

Among patients with auditory dysfunction, all of them (21 
patients) manifested with sensorineural hearing loss – 81% 
manifested with unilateral hearing loss and 19% had bilateral 
hearing loss; 43% of patients related unilateral tinnitus and one 
of them had transient tinnitus. The most frequent associated 
clinical manifestations to auditory symptoms were ataxia (48% 
of cases) followed by facial numbness (38% of patients), vertigo 
(33% of cases), headache (33% of patients), nystagmus (24% 
of patients), nausea and vomiting (19% of patients). Only 2 
patients (10%) manifested with isolated tinnitus and sensori-
neural hearing loss19,24, like our patient, and in 2 cases (10%) 
the sensorineural hearing loss was the unique symptom27,28. 

Regarding the onset of the medulloblastoma, 3 patients 
(14%) had the first symptoms tinnitus and sensorineural 
hearing loss16,23,24. Some patients associated other less fre-
quent manifestations such as seizures (10% of patients), 
ageusia (10% of patients), progressive cranial nerve defi-
cits, facial paralysis, swallowing difficulty, absent corneal 
reflex, visual impairment, quadriparesis, cognitive impair-
ment, paretic foot musculature (in a patient with lepto-
meningeal spread).

With reference to the location of the tumor, in patients 
manifested with isolated tinnitus and sensorineural hearing 
loss, like our patient, the tumor occurred in the internal audi-
tory meatus, extended to the cerebellopontine angle or it 
involved the vestibulocochlear nerve. In our patient, the 

tumor was localised on the left side of the Luschka foramen 
with extension to the fourth ventricle and left cerebellar pe-
duncle. Even if the mass had contact with the fourth ventricle 
and cerebellar peduncle, the patient did not have hydroceph-
alus or other neurological manifestations. In patients with 
tinnitus, hearing loss and other symptoms (43% of patients), 
the lesion presented the following localisations: the cerebel-
lopontine angle extended to the fourth ventricle; the cerebel-
lar hemisphere extended to the cerebellopontine angle and 
the internal auditory meatus; the midline cerebellar or cere-
bellar vermis extended to the fourth ventricle; the internal 
auditory meatus extended to the cerebellopontine angle; the 
cerebellopontine angle compressing the brainstem; the cer-
ebellopontine angle extended to the right porus acusticus 
and to the foramen magnum.

In most cases (38%), patients were treated by surgery in 
association with radiotherapy and chemotherapy, while in 
almost 29% of cases surgery with radiotherapy was the thera-
peutical choice. The rest of the cases were treated by surgery 
and chemotherapy (10%) or isolated surgery (10%).

HISTOPATHOLOGICAL AND MOLECULAR 
CHARACTERISTICS OF 
MEDULLOBLASTOMAS

Diagnostic criteria from the current classification of me-
dulloblastomas in accordance with the fourth (2016) and 
fifth (2021) editions of the World Health Organization Clas-
sification of Tumors of the Central Nervous System incorpo-
rate histopathological characteristics and the molecular 
features30 (Table 2). 

Histopathological patterns of medulloblastomas
From the histopathologic point of view, medulloblasto-

Figure 2.  Pure-tone audiometry – left moderate to severe sensorineural hearing loss on high frequencies (55dB on 2kHz, 90dB on 4kHz and 80dB on 
8kHz); mild decrease in hearing thresholds on 4kHz (35dB) and 8kHz (30dB) in the right ear.
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Table 1.  Cases with medulloblastoma associated with auditory dysfunction found in the literature.

Author 
First published

Age (years)
Gender Initial manifestations Following manifestations Lesion localization

Britton et al.14, 
1975 39, M

Progressive right hearing loss
Tinnitus

Aural fullness

Vertigo
Nausea and vomiting

Occipital headache
Right-sided ageusia

Ataxic movements on the right hand
Wide-based gait ataxia

From the right cerebellar hemisphere extended to the 
cerebellopontine angle, with displacement of VII, VIII 

cranial nerves and partial blockage of the right internal 
auditory meatus.

Britton et al.14, 
1975 46, F Progressive right hearing loss

Vertigo
Occipital headache 
Right-sided ageusia

Right-sided facial numbness
Positional nystagmus, papilledema

From the right cerebellar hemisphere to the right 
cerebellopontine angle, with obstruction of the right 
auditory internal meatus and tonsillar herniation on 

the right side.

Merino et al.15, 
1994 25, F Sudden left hearing loss

Vertigo
Nausea and vomiting

Nonlocalized headache
Left-sided facial hypoesthesia

Anaesthesia of the left external auditory mea-tus

Left cerebellar hemisphere, displacing the fourth 
ventricle to the right.

Nishizawa et al.16, 
1997 19, F Tinnitus

Sudden right hearing loss

Alternate lateral gaze nystagmus
Wide-based gait 
Right limb ataxia

Lateral recess of the fourth ventricle extended to the 
right cerebellopontine and cerebellomedullary cisterns.

Mehta et al.17, 
1998 40, M

Sudden right hearing loss
Severe vertigo

Ataxia 

Tinnitus
Headache

Numbness on the right side of the face
Weight loss

Hypoesthesia V2, V3 divisions of the right trigeminal 
nerve 

Positional nystagmus to the left, right and upward 
gaze 

Absent right corneal reflex
Mild facial weakness on the right

Right cerebellopontine angle causing distortion of the 
fourth ventricle.

Park et al.18,  
2004 15, M Sudden left hearing loss Facial paralysis on the left side House-Brackmann 

grade 3
Left cerebellopontine angle cistern and in the internal 

auditory canal
Magliulo et al.19, 

2005 28, M Progressive left hearing loss Left tinnitus Intracanalicular left internal auditory meatus with 
extension to the left cerebellopontine angle.

Adeleye et al.20, 
2009 16, F Right-sided tinnitus

Headache

Progressive visual impairment
Increasing tinnitus

Ataxia
Cognitive impairment

Seizures
Bilateral hearing loss

Quadriparesis 
Bilateral blindness

Cerebellar midline filling up the fourth ventricle 
causing obstructive hydrocephalus, marked scalloping 
of the supra-and infratentorial skull bones including 

the petrous ridge bilaterally.

Lobbes et al.21, 
2010 26, M Progressive left hearing loss

Right hearing loss
Progressive cranial nerve deficits

Paretic foot musculature

Left internal auditory canal
Right internal auditory canal; bilateral thickening of 

the cranial nerves III-X
Intradural extramedullary lesions on C3 and Th11 

thickening of the cauda equina
Extensive supratentorial and intraspinal 

leptomeningeal deposits 
Terakawa et al.22, 

2011 19, M Sudden right hearing loss Vertigo
Facial anaesthesia on the right side Middle cerebellar peduncle.

Chou et al.23,  
2011 7, F Transient tinnitus 

Sudden bilateral hearing loss 
Slightly

Ataxic gait with left-side deviation

From the cerebellar vermis extended to the fourth 
ventricle 

with obstructive hydrocephalus.

Amene et al.24, 
2012 21, M Tinnitus 

Sudden right hearing loss No other neuro-vestibular manifestations
Thickening of the VIII cranial nerve complex, along to 
other numerous parenchymal lesions that lead to the 
diagnosis of recurrent metastatic medulloblastoma.
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mas are classified as follows: classic medulloblastoma; des-
moplastic/nodular medulloblastoma; medulloblastoma 
with extensive nodularity and large cell/anaplastic medul-
loblastoma (Table 2).

Classic medulloblastomas are by far the most frequent 
encountered in clinical practice, accounting for 72% of me-
dulloblastomas31. The classic type of medulloblastoma is 
characterized by the absence of mitosis or a persistent mi-
totic activity, almost round nuclei and the absence of en-
larged cell size32. 

Desmoplastic/nodular medulloblastoma is more fre-
quent in adults than the classical variant of medulloblas-
toma. This histopathological type is characterized by 
nodules of neurocytic differentiation that contain also em-
bryonal elements, pericellular collagen deposition (identi-
fied by reticulin deposition)32-34.

Medulloblastoma with extensive nodularity is usually de-
scribed in infants and it is characterised by more nodules (which 
are predisposed to be irregular and to unite) than primitive ele-

ments. There is a pattern described by a connection of adjacent 
nodules through linear arrangements of neurocytic cells32.

Large cell/anaplastic medulloblastomas are two variants 
that were integrated in one variant. Anaplastic medulloblas-

Author 
First published

Age (years)
Gender Initial manifestations Following manifestations Lesion localization

Spina et al.11,  
2013 22, M

Sudden left hearing loss 
Tinnitus 

Headache
Vertigo
Ataxia 

Right arm weakness
Left nystagmus

Mild peripheral deficit of the left facial nerve
A left CPA lesion in contact with the posterior edge of 
the petrous bone and the tentorium with a supero-

medial cyst.

Bahrami et al.25, 
2013 23, M Sudden right hearing loss

Nausea
Vomiting

Ataxia
In the right cerebellopontine angle.

Alnaami et al.26, 
2016 7, M Progressive right hearing loss 

Headache
Nausea

Vomiting
Ataxia

In the right cerebellopontine angle extended to the 
foramen of Luschka and the right internal auditory 
meatus (IAC) – Crani-al nerve VIII infiltrated with 

tumor throughout its entire course, the right VII cranial 
nerve infiltrated with the tumor.

Goudihalli et al.7, 
2018 50, M

Right hearing loss
Short duration of facial 

asymmetry
Weak gag

No other neuro-vestibular manifestations In the right cerebellopontine angle, extending to the 
porus acusticus and to the foramen magnum.

Roy et al.27,  
2019 2, F Progressive left hearing loss Sudden bilateral hearing worsening From the cerebellar vermis to the roof of the fourth 

ventricle.

Magg et al.28,  
2019 14, F Progressive left-side hearing 

loss No other neuro-vestibular manifestations

Left cerebellopontine angle originating from the left 
cerebellar flocculus adjacent to the left cochlear nerve 
and the brain stem (cochlear nerve partially infiltrated 

at its entrance into the brain stem).

Magg et al.28,  
2019 14, F Progressive left-side hearing 

loss Mild gait unsteadiness and a slight postural instability
From the caudolateral part of the fourth ventricle up to 

the left cerebellopontine angle leading to a 
displacement of the vestibulocochlear nerve.

Thanh Dung et al.5, 
2021 6, F Progressive right hearing loss

Seizure No other neuro-vestibular manifestations Right cerebellopontine angle.

Aqel et al.29,  
2022 43, F

Vertigo
Headache
Vomiting

Tinnitus
Progressive left hearing loss 

Imbalance
Swallowing difficulty
Unsteady ataxic gait

A weak gag reflex on the left side 
Uvula deviated to the right side (nv IX, X)
Left horizontal and vertical nystagmus

Left cerebellopontine angle lesion compressing the 
brain stem.

Table 2.   Histopathological and molecular classification of 
medulloblastoma.

Histopathological 
classification

- classic medulloblastoma
- desmoplastic/nodular medulloblastoma

- medulloblastoma with extensive nodularity
- large cell/anaplastic medulloblastoma

Histopathological 
classification

- WNT (wingless-type)-activated medulloblastoma
- SHH (sonic hedgehog)-activated and TP53-wildtype 

medulloblastoma
- SHH (sonic hedgehog)-activated and TP53-mutant 

medulloblastoma
- non-WNT/ non-SHH medulloblastoma subdivided in group 

3 and group 4
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tomas are described by increased cytologic pleomorphism, 
frequent mitotic activity, increased cell size, frequent apop-
totic bodies, while large cell medulloblastomas are character-
ized by round cell morphology, prominent nucleoli and 
increased cell size35.

Molecular types of medulloblastomas
Genetically defined medulloblastomas are classified as: 

WNT (wingless-type)-activated medulloblastoma, SHH (Sonic 
Hedgehog)-activated and TP53-wildtype medulloblastoma, 
SHH (Sonic Hedgehog)-activated and TP53-mutant medullo-
blastoma, non-WNT/non-SHH medulloblastomas (subdivided 
in group 3 (G3) and group 4 (G4)) (Table 2). Molecular types 
of medulloblastoma may be identified by immunohistochemis-
try (by pattern expression of three proteins GAB1, YAP1, beta-
catenin), molecular genetics and a diversity of molecular 
profiling approaches by a variety of nucleic acid-base tech-
niques (such as DNA fluorescence in situ hybridization, RNA 
and DNA sequencing, RNA expression profiling) and by meth-
ylome and transcriptome profiling36.  

In adults, SHH-activated medulloblastoma is the most fre-
quent molecular group accounting for up to 60% of all cases, 
representing 30% of all medulloblastomas30,31,37. Usually, this 
tumor is located laterally in the cerebellar hemispheres or in 
the cerebellar vermis and, most frequently, it is associated with 
desmoplastic medulloblastoma38,39. 

WNT-activated medulloblastoma may be found in roughly 
15% of adults with medulloblastoma and it is the least frequent 
type of medulloblastoma37. This tumor usually appears in the 
midline or near the cerebellopontine angle, involving the 
brainstem, cerebellar peduncle and extending through the fo-
ramen of Luschka39,40. 

When it appears in adults, G3 tumors are highly rare, but G4 
tumors are regular, up to 25% of these types of medulloblasto-
mas being present in adults. Statistically, G3 tumors have a fre-
quency of 20% and G4 tumors of 40%37.

Non-WNT/Non-SHH medulloblastomas are the most fre-
quent types of medulloblastoma and they are usually located in 
the midline and the fourth ventricle. The most of these tumors 
are associated with classic medulloblastoma and in some cases 
with large cell medulloblastoma37,41. 

RADIOLOGIC CRITERIA FOR 
MEDULLOBLASTOMAS

Craniospinal magnetic resonance imaging is the gold stan-
dard diagnostic imaging in medulloblastoma. Computer tomog-
raphy imaging is recommended in emergency and in patients 
with contraindications to magnetic resonance imaging. 

On magnetic resonance imaging (MRI), medulloblastoma 
appears as intra-axial mass with slight edema and sharp margins. 
There are described some MRI characteristics of medulloblas-
toma such as the specific localisation (a posterior fossa mass with 
possibly obstructive hydrocephalus), variable enhancement pat-
terns (from strong to mild or even no enhancement identified), 
variable signal intensity (from hyperintense to hypointense on 

T2 signal; a decreased T2 signal is a sign for important cellular-
ity), tumor margins (ill-defined or well-defined), diffusion re-
striction of the tumor compared to the adjacent cerebellar 
parenchyma, tumors with or without edema, cystic or necrotic 
changes are mostly small and may appear in up to 50% of cases42, 
but calcifications are uncommon in medulloblastomas4. It was 
observed that group 3 from non-WNT/non-SHH medulloblas-
tomas present strong enhancement, while group 4 medulloblas-
tomas show weak enhancement42.

On T1-weighted images lesions are usually hypointense and 
on T2-weighted images lesions appear from hypointense to hy-
perintense, compared to normal grey matter, according to mo-
lecular and histopathological subtype. The lesion presents 
moderate to strong contrast after intravenous administration of 
contrast agents. It is suggested to achieve diffusion-weighted im-
ages on which medulloblastoma appears with restricted diffusion 
because of the high cellularity of this tumor43. In our patient, the 
magnetic resonance imaging showed a nodular lesion with tis-
sular isointense signal on T1 and T2, slightly hyperintense FLAIR 
localised on the left side of the Luschka foramen, with extension 
to the fourth ventricle and left cerebellar peduncle (Figure 1).

With diffusion MRI are evaluated different brain injuries such 
as abscesses, tumors or ischemia. Apparent diffusion coefficient 
amount of tumor depends on nuclear area and cellular density 
and it is useful in differentiating medulloblastoma from other 
brain tumors44.

The CT scan usually shows a high-density lesion because of 
important tumor cellularity in the posterior fossa. On CT, medul-
loblastoma may appear as a well-defined, hyperdense mass with 
edema around, on the midline in the cerebellar vermis and fre-
quently compressing the fourth ventricle with obstructive hydro-
cephalus. Also, CT imaging may be useful in detecting 
mineralization and haemorrhage areas43,45,46. 

It was reported that in some patients with hearing loss, tinni-
tus or dizziness, unexpectedly, the computer tomography scan of 
petrous bones did not show any lesion at the level of the internal 
auditory canal, but on the MRI examination, a lesion was noted 
in the cerebellopontine angle as a homogenous solid mass which 
appeared hyperintense on T2-weighted image5,33.

DIFFERENTIAL DIAGNOSIS OF 
CEREBELLOPONTINE ANGLE 
MEDULLOBLASTOMA

Cerebellopontine angle medulloblastoma sometimes cannot 
be clearly differentiated from other cerebellopontine angle tu-
mors, such as meningioma, schwannoma, epidermoid cyst, ep-
endymoma, because their radiological and clinical features may 
not be completely different. For example, it is difficult to differ-
entiate a cerebellopontine medulloblastoma with hearing loss 
from an acoustic schwannoma. Usually, on MRI images, acoustic 
schwannoma appears as a hypointense mass on the T1 sequence, 
and heterogeneous hyperintensity on T2 that appears homoge-
neous after the contrast substance administration. Patients with 
acoustic schwannoma may present with unilateral hearing loss, 
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tinnitus and some of them with vertigo. On CT imaging, it may 
appear as a heterogeneous mass in the cerebellopontine angle7,47. 
One must keep in mind that the acoustic schwannoma is the 
most frequent tumor found in the cerebellopontine angle, and 
the most important tumor with which the differential diagnosis 
of medulloblastoma should be made5.

Meningioma commonly appears near the petrosal and sig-
moid sinuses, in the posterior part of the petrous pyramid. Most 
often, it is discovered incidentally. When meningioma is identi-
fied in the cerebellopontine angle, it is usually calcified with hy-
perostosis of the adjacent bone. The signs and symptoms appear 
late because the tumor grows outside the internal auditory canal. 
Most of the patients complain about hearing loss and tinnitus48.

Epidermoid tumors are frequently localised in the posterior 
fossa and are commonly found in the third and fourth decade of 
life. In the beginning, most of the patients complain about asym-
metric tinnitus and hearing loss and others about headache and 
instability. Some of the patients may present spasms and facial tic. 
The CT scan shows a homogenous low-density mass, and MRI 
reveals a mass with a high signal on T2, a low non-enhancing 
signal on T149.

Ependymoma, in contrast to medulloblastoma, occurs from 
the floor of the fourth ventricle or cerebellopontine angle. This 
tumor particularly spreads via the foramen of Luschka or Ma-
gendie and it may be attached to the nerve roots and vessels. 
Calcifications occur in almost 50% of cases and are better identi-
fied on CT scan. Ependymoma, in comparison to medulloblas-
toma, appears on MRI as a heterogeneous mass with intermediate 
diffusion, commonly enhancing and usually with calcifications50. 

PROGNOSTIC FACTORS 

There are several prognostic factors that should be consid-
ered in medulloblastomas, such as: age, gender, tumor’s loca-
tion, tumor’s size, risk group, histological type, molecular type, 
stage, involvement of brainstem / the fourth ventricle floor / 
cerebrospinal fluid, extent of resection, interval between surgery 
and the beginning of radiotherapy, the dose of cerebrospinal 
irradiation, use of chemotherapy51-53.

Regarding the negative prognostic factors, we point out: the 
residual postoperative tumor, metastasis especially M2-M3, des-
moplastic histology and large cell histology compared to classic 
histology, extent of the medulloblastoma further the posterior 
fossa, reduction in radiotherapy dose51,53. 

Positive prognostic factors include female, younger age at di-
agnosis may be a positive factor, limited extension of medullo-
blastoma at presentation.

The prognosis of medulloblastoma is based on tumor stage, 
histopathological type, molecular type, treatment of choice, age, 
extend of resection.

Medulloblastoma stages (Chang classification) is based on 
pre-operative radiological characteristics and intraoperative ones 
to determine T stage and M stage43 (Table 3).

There are some differences regarding the prognosis of me-
dulloblastoma in adults and paediatric patients. Risk stratifica-

tion in children depends on age less or over 3 years, extend of 
the tumor, histological type and molecular type. It was observed 
that infants and children under 3 years had poorer survival rates 
than older children because of reduced dose of radiotherapy or 
missing radiotherapy54.

 In children between 0-5 years old, the 5-year survival rate is 
reported between 30% and 60%. Infants with desmoplastic me-
dulloblastoma compared to classic and anaplastic medulloblas-
toma, treated with chemotherapy alone, have better survival rates 
up to 90%55. In high-risk patients, survival rates seem to range 
between 30% and 40% and in average risk patients, survival rates 
from 70 to 80%51. 

Dufour et al., in a study centered on M stages, reported in pa-
tients with M1 a 5-year overall survival rate of 47%, in patients with 
M2 5-year survival rates of 51% and in patients with M3, 42%56.

Medulloblastomas metastasize in the spinal canal, leptomen-
inges and supratentorial regions through the cerebrospinal 
fluid. Metastases may appear between 38% and 60% of cases and 
the most frequent metastases are in the spinal canal (58%), but 
cerebellopontine angle medulloblastomas rarely metastasize in 
the spinal canal57,58.

The overall survival rates of medulloblastoma in adults is re-
ported between 70% and 80% after radiotherapy52,59. 

The dose of radiotherapy is a prognostic factor. Abidi et al. 
reported that the 5-year survival rate was 53% and 10-year survival 
rate was 34% in patients who underwent craniospinal radiother-
apy after surgery53. 

It was observed that postoperative radiotherapy and chemo-
therapy have improved the prognosis. The dose of chemothera-
peutics and radiation may be individualized, and it should be 
reduced in children with low risk of recurrence60. 

WNT medulloblastoma has a favourable prognosis in the 
paediatric population with a survival rate at 5 years over 90%; 

Table 3.   Medulloblastoma TM staging according to Chang43.

T stage

T1 Tumor < 3 cm

T2 Tumor > 3 cm

T3a Tumor > 3 cm extended in the aqueduct of Sylvius and/or the 
foramen of Luschka

T3b Tumor > 3cm extended in the brainstem

T4 Tumor > 3 cm extended down over the foramen magnum and/or up 
the aqueduct of Sylvius

M stage

M0 No evidence of hematogenous metastasis or gross subarachnoid

M1 Microscopic tumor cells found in the cerebrospinal fluid

M2 Evidence of gross nodular seeding in the cerebellar or cerebral 
subarachnoid space or in the lateral or the third ventricle

M3 Evidence of gross nodular seeding in the spinal subarachnoid space

M4 Metastases outside de cerebrospinal axes



29 Romanian Journal of Rhinology, Volume 13, No. 49, January - March 2023

in adults, the prognosis is worse and they are not classified as 
a low-risk group as those from the paediatric population61,62. 
WNT-activated medulloblastomas have violent evolution if they 
remain untreated. Almost all patients that are receptive to cur-
rent therapeutical management, have long-term survival30. 

The 5-year survival rate is 76% in SHH-activated medulloblas-
toma and TP53-wildtype medulloblastoma with an intermediate 
risk disease. TP53 anomalies in SHH medulloblastoma have bad 
prognosis, being associated with a 5-year survival rate of around 
41% and a high-risk disease63,64. SHH medulloblastomas have 
been divided in four subgroups (SHH- α, β, γ, δ) by Advanced 
Genomics International Consortium61. The majority of children 
have SHH-α and almost all infants have SHH-β, SHH-γ, whereas 
adults have SHH-δ tumors. It was observed that SHH-β medul-
loblastomas have worse prognosis with a 5-year survival rate of 
67% than 88% 5-year survival rate in SHH-γ medulloblasto-
mas54. The adult population from the SHH-δ group present with 
metastatic medulloblastoma in less than 10%, having a favour-
able prognosis with 5-year survival rate of 88.5%65.

In comparison with WNT medulloblastomas and SHH me-
dulloblastomas, Non-WNT and Non-SHH medulloblastomas 
have the worst overall prognosis. For example, G3 medulloblas-
tomas have an overall survival rate <60%. G3 medulloblastomas 
appear in around 45% of the infant population and G4 medul-
loblastomas appear commonly in older paediatric patients66.

TREATMENT OF CEREBELLOPONTINE 
ANGLE MEDULLOBLASTOMA

Regarding the management of medulloblastomas, the stan-
dard therapeutic approach is surgery accompanied by chemo-
therapy and/or radiotherapy. A total resection of the tumor 
should be performed if it is possible. Where a total resection is 
not possible, a maximum safe resection should be performed. 
The purpose of the surgery is to procure samples for molecular 
and histological examination, to decrease the tumor compres-
sion effect and the intracranial pressure, solving a possible hy-
drocephalus. In hydrocephalus, surgery with tumour removal 
should be taken into consideration. If immediate surgery is not 
achievable, in hydrocephalus, at least an external ventricular 
drain is required. Before surgery, vasogenic tumour oedema 
should be decreased using corticosteroids43,67,68.

Postoperative radiotherapy is compulsory in patients with in-
termediate risk (patients with residual tumor less than 1.5 cm2, 
M0, M1, classic or desmoplastic histology and WNT or SHH mo-
lecular subtype) and hight risk (patients with residual tumor 
greater than 1.5 cm2, M2, M3, M4, anaplastic or large cell histol-
ogy, non-WNT or non-SHH molecular subtype and the presence 
of SHH p53 mutation)50. Craniospinal irradiation with sufficient 
target volume coverage should be performed in association with 
a local boost to the tumor bed. 

To decrease long-term side effects, proton therapy is a pos-
sible choice. In children, it is suggested to initiate radiotherapy 
within 28-42 days after surgery, according to paediatric proto-
cols69,70. Proton therapy seems to have some advantages regard-

ing early and late toxicity such as decreasing hematotoxicity, 
ototoxicity, cardiotoxicity and endocrine dysfunction71-73.

Gamma Knife stereotactic radiosurgery proved to be ben-
eficial as adjunctive therapy for residual or recurrent medul-
loblastoma74,75.

Systemic therapy should be associated in adult patients beside 
surgery and radiotherapy, regardless of their risk classification, 
because medulloblastomas are chemosensitive tumours. In 
adults, especially in Europe, the packer chemotherapy systematic 
plan is used, which consists in cisplatin, vincristine, lomustine. 
Tolerance to this therapy is better in children than in adults76. 

In one of those two patients with medulloblastoma mani-
fested only with tinnitus and hearing loss and intracanalicular 
localisation of the tumor, the left internal auditory meatus ex-
tended to the left cerebellopontine angle, the chosen treatment 
was surgery with total resection of the tumor with preservation of 
the cranial nerves (VII, VIII, IX, X, XI), followed by radiotherapy 
and chemotherapy without symptoms at the 7-month follow-
up19. In the other patient with medulloblastoma and isolated 
auditory symptoms (tinnitus, hearing loss), the tumor appeared 
at the level of the VIII cranial nerve complex and other numer-
ous parenchymal lesions were also described, with the diagnosis 
of recurrent metastatic medulloblastoma. The therapeutic op-
tion for this patient was stereotactic radiosurgery, but he died 6 
months after his surgery and 8 years after the initial diagnosis. It 
is important to mention that this patient had 2 recurrences 
treated by radiotherapy and chemotherapy (first time), chemo-
therapy and biologics (the second time)24.

Some authors consider that treatment with COX2 inhibitors 
which target prostanoid production can have some benefits 
against medulloblastoma, because it was demonstrated that this 
tumor is dependent on the activity of prostaglandin E2 for 
growth. It was observed that the inhibition of prostaglandin E2 
synthesis caused a decline in cell viability depending on the con-
centration of inhibitors. It was noticed that the clonogenic capac-
ity of medulloblastoma cells can be inhibited by COX2 inhibitors 
and also producing apoptosis77.

CONCLUSIONS

Medulloblastoma is a very rare tumor in young and adult 
patients with a precisely particular profile from clinical, prog-
nostic, molecular and therapeutic perspective. It is important 
to pay attention to patients with isolated auditory dysfunction 
that may mimic significant posterior fossa tumors. Regardless 
of the distinctive risk, the standard therapeutic management 
of medulloblastoma is surgery accompanied by cranio-spinal 
radiotherapy and multi-modal chemotherapy. 
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