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Introduction 

Brain tumors represent the most common solid 
neoplasm in children and second most common 
pediatric malignancy overall, following leukemia. 
Outside of infancy, the majority of primary childhood 
brain tumors occur in the infratentorial compartment 
and include medulloblastoma, juvenile pilocytic 
astrocytoma (JPA), ependymoma, and brainstem/
pontine glioma; atypical teratoid rhabdoid tumor 
(ATRT) is an additional rare but important primary 
brain tumor of early childhood. 

Children with posterior fossa brain tumors typically 
present with signs and symptoms related to increased 
intracranial pressure, gait disturbances, and/or cranial 
nerve deficits, depending upon the type, size, and 
location of the tumor. CT and MR evaluation is critical 
in the work-up, management, and follow-up of these 
patients. This article aims to provide an overview of 
the imaging manifestations and appearances of the 
most common primary posterior fossa brain tumors in 
children. 

 

Medulloblastoma 

Background. 

Medulloblastoma is a highly malignant (grade IV) 
embryonal cerebellar tumor which occurs most 
frequently in children but may also affect adults.  It is 
the second most common pediatric brain tumor 
overall, following astrocytoma, but is the most 
common pediatric posterior fossa tumor, accounting 
for up to 40% of cases.1-5   In the pediatric population, 
there are two age peaks – one at 3 and one at 7 years 
of age;6 in adults, the peak age of presentation is 
between 20 and 40 years of age.3,7,8 Boys are affected 
more often than girls by a ratio of greater than 2:1. 
There is an association and increased incidence in the 
setting of basal cell nevus, or Gorlin, syndrome. 

Medulloblastomas are categorized into various 
pathologic subtypes, including classic, desmoplastic, 

extensively nodular, large cell, and anaplastic.3,9 The 
classic subtype is by far the most common. An 
additional rare subtype is the melanotic 
medulloblastoma, which appears similar to a classic 
medulloblastoma on imaging but has melanotic tint on 
gross inspection. The vast majority of 
medulloblastomas (85-90%) arise from the midline 
cerebellar vermis dorsal to the fourth ventricle.10  
Approximately 10-15% occur within the cerebellar 
hemispheres, which is more common in older patients 
with the desmoplastic variant.1 More aggressive 
variants may be infiltrative and invade the fourth 
ventricle and adjacent brainstem or cerebellar 
parenchyma. 

Children with medulloblastomas most often present 
clinically with a relatively rapid onset of symptoms - 
over the course of weeks or a few months - due to the 
rapid growth and malignant features of the neoplasm. 
The most common symptoms include headaches and 
nausea/vomiting due to obstructive hydrocephalus; 
truncal ataxia and papilledema are common clinical 
findings. Tumoral seeding of the cerebral spinal fluid 
(CSF) is present in approximately one-third of cases at 
the time of initial diagnosis.  
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Figure 1. 
Medulloblastoma. 
Unenhanced axial CT 
image reveals a well-
circumscribed 
midline hyperdense 
posterior fossa mass 
with small 
hypodense cystic 
regions. There is 
compression of the 
4th ventricle with 
obstructive 
hydrocephalus, as 
evidenced by 
enlargement of the 
third (arrow) and 
visualized portions of 
the lateral ventricles.  
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Imaging Findings. 

On CT, medulloblastomas typically present as well-
defined, midline posterior fossa masses. The high 
cellularity with increased nuclear-to-cytoplasmic ratio 
leads to increased attenuation on unenhanced CT in 
approximately 90% of cases (Fig. 1); the remainder are 
isodense to brain parenchyma.3 Surrounding 
parenchymal vasogenic edema is noted in >90% of 
cases. After contrast administration, there is often avid 
enhancement which may be homogeneous or 
heterogeneous. Calcifications are seen in 
approximately 20% of cases; cysts are more common 
and occur in 50-60% of cases.11 As the lesions grow, 
there is anterior displacement and compression of the 
fourth ventricle, which often leads to obstructive 
hydrocephalus in approximately 90% of cases.12  If 

uncompensated, transependymal flow of CSF may be 
seen along the margins of the lateral ventricles. 

On MRI, the majority of medulloblastomas are iso- 
to hypointense compared to white matter on T1 
sequences and variable in signal on T2 sequences.3 The 
T2 signal variability has to do with the cellularity of the 
tumor. More cellular components are hypointense, 
while less cellular components are iso- to mildly 
hyperintense compared to white matter. Increased 
cellularity also leads to increased signal intensity on 
diffusion weighted sequences; although helpful, this 
finding has some overlap with other posterior fossa 
tumors .13 Medulloblastomas commonly demonstrate 
avid but heterogeneous enhancement on MRI (Fig. 2). 
Regions of CSF dissemination present with focal (more 
common) or diffuse leptomeningeal enhancement, 
which is typically nodular (Fig. 3). MR spectroscopy 
demonstrates a tumoral spectra with increased choline 
and decreased N-acetyl aspartate (NAA), along with 
decreased creatine. Lipid-lactate doublets may also be 
seen. An elevated taurine peak has recently been 
shown to be a specific MRS finding for 
medulloblastoma (Fig. 4).14-15 

Medulloblastomas grow in a circumferential pattern 
and maintain rounded borders. Unlike ependymomas, 
which are soft and pliable, medulloblastomas 
infrequently extend through CSF outlet foramina. 
When aggressive, however, medulloblastomas may be 
more infiltrative and invade the fourth ventricle, 
brainstem, and/or adjacent cerebellar parenchyma. 

Preoperatively, it is critical to evaluate the entire 
neuroaxis on MRI to look for disseminated disease (Fig. 
5). Failure to do so could complicate management 
decisions. Postoperatively, surveillance imaging of the 
brain and spine is typically performed at 3-6 months 
intervals for the first 5 years following initial therapy to 
evaluate for early recurrence or new CSF 
dissemination.3 Although the long-term impact of 
surveillance imaging on overall survival is debated, 
early detection of new or recurrent disease may alter 
clinical management.  

 

Treatment. 

Treatment options depend upon the age of the 
patient and extent of disease and include surgical 
resection with radiation and/or chemotherapy. 
Although medulloblastomas are relatively radiation-

Figure 2. Medulloblastoma. Axial T2 MR image (A) demonstrates a 
well-circumscribed, midline posterior fossa mass which is 
hyperintense compared to white matter and iso- to slightly 
hyperintense compared to gray matter with small cystic 
components. The mass is hypointense on T1 (B) with avid 
enhancement of solid components (C). Diffusion-weighted image 
(DWI) shows characteristic increased signal (D). ADC map (not 
shown) demonstrated corresponding hypointensity. The mass 
compresses the 4th ventricle. 
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Figure 3. Medulloblastoma CSF Seeding. 
Pre (A) and post (B) contrast T1 MR images 
reveals multiple foci of nodular 
enhancement along the cerebellar sulci 
and interpeduncular cistern (arrows). 
There is also enlargement of the visualized 
portions of the ventricles due to 
obstructive hydrocephalus. 

 

Figure 5. Medulloblastoma CSF 
Seeding. Sagittal post-contrast 
T1 image with fat-suppression 
demonstrates multiple foci of 
nodular leptomeningeal 
enhancement along the distal 
cord, conus, and cauda equina 
(arrows). 

Figure 4. Medulloblastoma. MR spectra reveals 
elevated choline, decreased NAA, and the 
presence of a lipid/lactate doublet. A taurine peak 
is specific for medulloblastoma. 

sensitive, radiation therapy is typically avoided prior to 
3 years of age due to the potentially devastating 
effects of craniospinal radiation to the developing CNS. 
The primary exceptions are in the presence of known 
CSF dissemination or with tumor recurrences. 
Neoadjuvant chemotherapy has produced promising 
results;16 its use prior to or after surgical resection has 
allowed for avoidance of craniospinal radiation in 
many cases of patients under 3 years of age and 
decreased the overall radiation dose needed to 
minimize the likelihood of tumor dissemination or 
recurrence. For children over 3 years of age, 
craniospinal radiation is typically performed after 
surgical resection – with or without adjuvant 
chemotherapy. 

Prognosis. 

The prognosis for medulloblastoma is based upon 
age at the time of presentation, presence or absence 
of CSF dissemination, and residual tumor following 
initial surgical resection.17 The best prognosis 
(approximately 80% 5-year survival) is for children 
greater than 3 years of age and adults at the time of 
presentation with no evidence of CSF dissemination 
and no or minimal residual post-operative disease. The 
presence of CSF dissemination at the time of diagnosis 
drops the 5-year survival rate to between 
approximately 30 and 50%.18  
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Cerebellar Juvenile Pilocytic Astrocytoma (JPA) 

Background. 

JPAs are low grade neoplasms (WHO grade I) which 
occur most often in children and young adults. 
Common locations include the cerebellum, optic 
pathways, and hypothalamus. Supratentorial 
hemispheric involvement is more common in adults 
than children. There is an association and increased 
incidence of JPAs in the setting of NF-1, particularly 
involving the optic pathways. JPAs are the most 
common subtype of pediatric gliomas and account for 
85% of all cerebellar astrocytomas;19 diffuse cerebellar 
astrocytomas are less common variants. Cerebellar 
JPAs represent approximately one-third of posterior 
fossa tumors in children, second in incidence only to 
medulloblastoma. The peak age of presentation is 
between 5 and 15 years of age, and boys and girls are 
affected equally.  

Patients with cerebellar JPAs typically present with a 
gradual onset of symptoms due to slow growth of the 
tumor. Common presenting symptoms include 
headache, nausea and vomiting, gait imbalance, and 
visual disturbances. Common clinical findings include 
truncal ataxia and papilledema (due to increased 
intracranial pressure).  

 

Imaging Findings. 

Posterior fossa JPAs demonstrate imaging features, 
such as enhancement patterns and MR spectra, which 
are incongruent with their biological nature, meaning 

that some of their imaging features are more often 
associated with higher grade tumors, rather than a low 
grade astrocytoma. JPAs may present as midline or off-
midline (more common) masses due to vermian or 
hemispheric involvement, respectively. They are 
typically well-circumscribed, round or ovoid, and have 
a large cystic component with a mural nodule. A less 
common appearance is a solid component peripherally 
with central necrosis. 

On CT, the cystic component is hypodense and the 
solid nodular component is isodense compared to 
surrounding brain parenchyma. Adjacent parenchymal 
edema may occur but is less common due to the 
indolent nature of JPAs. With contrast administration, 
there is avid enhancement of the solid nodule and 
occasionally the walls of the cyst; enhancement of the 
cyst wall suggests but is not diagnostic of the presence 
of tumor cells within the cyst wall lining. A less 
common appearance is solid peripheral enhancement 
with central necrosis. Larger masses result in 
compression and obstruction of the fourth ventricle 
with associated hydrocephalus. If uncompensated, 
transependymal flow of CSF may be seen along the 
margins of the lateral ventricles.  

On MRI, the cystic component is hypointense on T1 
and hyperintense on T2 sequences, similar to CSF 
signal intensity. The solid components are T1 
hypointense and T2 hyperintense compared to 
surrounding brain parenchyma. Vasogenic edema, 
when present, is relatively mild compared to the size 
of the lesion and is T2 hyperintense. After contrast 
administration, there is avid enhancement of the solid 

Figure 6. Juvenile Pilocytic Astrocytoma. 
Axial T2 MR image (A) demonstrates a 
large cystic mass with solid mural nodule 
centered within the right cerebellar 
hemisphere. There is surrounding 
vasogenic edema and compression of the 
4th ventricle. Post-contrast T1 image (B) 
reveals avid enhancement of the solid 
nodule. 
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nodular component (Fig. 6). As discussed above, 
enhancement of the cyst wall may occasionally be 
seen and is suggestive but not diagnostic of tumor 
cells lining the cyst wall (Fig. 7). Rarely, the nodule of a 
JPA may show increased signal on DWI; however, the 
high ADC will typically allow differentiation from high 
grade differentials, such as medulloblastoma.20 On MR 
spectroscopy, JPAs have a spectra which may be 
confused with higher grade tumors – increased 
choline/creatine due to very low creatine levels, 
decreased N-acetylaspartate (NAA), decreased myo-
inositol, and increased lactate.21 Obstructive 
hydrocephalus will lead to ventriculomegaly proximal 
to the obstruction with transependymal flow of CSF, if 
uncompensated; the transependymal flow presents as 
a rind of increased T2 signal intensity along the 
margins of the lateral ventricles. 

 

Treatment. 

Surgical resection of cerebellar astrocytomas is the 
primary treatment and is considered curative in the 
setting of gross total resection.19 Repeat surgical 
resection is the treatment of choice for recurrences or 
regrowth after subtotal resection. Radiation and/or 
chemotherapy is reserved for rare instances of 
disseminated disease or in cases which are not 
amenable to surgical resection.19,22 

 

Prognosis. 

The overall prognosis for cerebellar astrocytomas is 
excellent and is primarily based upon the lesion 

location and presence or absence of neurological 
deficits at the time of presentation. The 10-year 
survival rate is greater than 90%; complete surgical 
resection is generally considered curative. 

 

Ependymoma 

Background. 

Ependymomas arise from ependymal cells which 
line the ventricles and the central canal of the cord. 
They may occur at any age but are most common in 
children and young adults, especially when located 
within the posterior fossa/fourth ventricle. 
Approximately 70% of ependymomas are 
infratentorial,23 and they are the third most common 
pediatric posterior fossa tumor, following 
medulloblastoma and cerebellar juvenile pilocytic 
astrocytoma. They occur along the floor (more 
common) or roof of the fourth ventricle. The mean age 
of presentation for infratentorial ependymomas is 6 
years of age,24 and there is a slight male 
predominance. Supratentorial intraventricular and 
intraparenchymal (extraventricular) ependymomas are 
more common in adults. 

The majority of ependymomas are WHO grade II 
tumors; a more aggressive anaplastic variant is less 
common. Ependymomas are soft, pliable tumors which 
have a propensity for spread through ventricular outlet 
foramina, which is fairly characteristic. CSF 
dissemination at initial presentation is estimated in 
approximately 12% of cases and is more common with 

Figure 7. Juvenile Pilocytic Astrocytoma. 
Axial T2 MR image (A) demonstrates a 
large cystic mass with solid mural nodule 
centered within the posterior fossa. There 
is surrounding vasogenic edema which 
extends into the left cerebellar peduncle 
and brainstem, as well as compression of 
the 4th ventricle. Post-contrast T1 image 
(B) reveals avid enhancement of the solid 
nodule, along with enhancement of the 
cyst wall (arrow), which is suggestive but 
not diagnostic of tumor cells lining the cyst 
cavity.  
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more aggressive histology.23,25 

Children with ependymomas most often present 
clinically with symptoms related to increased 
intracranial pressure due to hydrocephalus; the most 
common symptoms include headaches, nausea/
vomiting, and gait imbalance; truncal ataxia and 
papilledema are the most common clinical findings.  

 

Imaging Findings. 

On CT, posterior fossa ependymomas appear as 
fourth ventricular masses with solid components 
which are typically isodense to mildly hyperdense 
compared to surrounding brain parenchyma.23 Lesions 
result in obstructive hydrocephalus with nausea and 
vomiting in roughly 90% of patients.23,26 If 
uncompensated, transependymal flow of CSF may be 
seen along the margins of the lateral ventricles. 
Compared to medulloblastoma, ependymomas are 
more heterogeneous; calcifications are noted in 
roughly 50% of cases, cysts in approximately 20% of 
cases, and hemorrhage in 10% of cases.23 Solid 
components avidly but heterogeneously enhance. 
Ependymomas are soft and pliable, insinuating along 
tissue margins and through foramina; extension 
through the foramina of Luschka and/or Magendie is 
highly characteristic, although not pathognomonic. 
They may also encase surrounding nerves and vessels. 

On MRI, posterior fossa ependymomas are iso- to 
hypointense on T1 and hyperintense on T2 sequences 
compared to surrounding brain parenchyma and 
demonstrate heterogeneous enhancement of solid 
components (Fig. 8). Signal characteristics of solid 
components are more heterogeneous compared to 
medulloblastoma, especially with foci of calcification, 
hemorrhage, or cystic change. More cellular 
components of ependymomas may show increased 
signal on DWI sequences; ADC maps are typically 
intermediate in signal with some overlap compared to 
medulloblastomas.20 Ependymomas fill and obstruct 
the fourth ventricle as they growth, often resulting in 
hydrocephalus. Extension through fourth ventricular 
outlet foramina and encasement of surrounding 
structures is better depicted on MRI compared to CT 
(Figs. 9 and 10). MR spectroscopy often reveals a 
nonspecific tumor spectra with elevated choline and 
decreased N-acetylaspartate (NAA).23 

Figure 8. Ependymoma. Sagittal T1 MR image (A) reveals an iso- to 
hypointense mass centered within the inferior aspect of the 4th 
ventricle (arrow). Axial images show that the mass is hyperintense 
on T2 (B) and hypointense on T1 (C) sequences with heterogeneous 
enhancement of the solid components (D). CSF within the 4th 
ventricle is seen surrounding the mass (C – arrows). 

A B 

C D 

Figure 9. Ependymoma 
Foraminal Extension.  
Sagittal T1 MR image 
reveals an iso- to 
hypointense mass 
centered within the 
inferior 4th ventricle 
with extension through 
the foramen magnum 
and along the dorsal 
aspect of the upper 
cervical cord (arrow).  
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Brainstem/Pontine Glioma 

Background. 

Brainstem gliomas vary in histology and prognosis 
based upon location and are fourth in incidence in 
terms of pediatric posterior fossa tumors, accounting 
for approximately 15% of cases. There is an equal 
incidence between boys and girls.27 

Diffuse intrinsic pontine glioma (DIPG) is the most 
common and most aggressive subtype of brainstem 
glioma. The majority are fibrillary astrocytomas (WHO 
grade II) with focal progression to anaplastic or even 
glioblastoma multiforme variants. Low-grade variants 
occasionally occur in the pons but are more common 
within the medulla and tectal plate; the discussion for 
this review will focus on the more common DIPG 
variant.  

Children with brainstem gliomas most often present 
with relatively rapid onset (weeks) of cranial nerve 
deficits, long tract signs, and occasionally ataxia.28 

 

Imaging Findings. 

On CT, DIPG presents as diffuse, infiltrative 
hypodensity with expansion of the pons, often 
affecting more than 50-75% of the cross-sectional 
area.28 The MR appearance is similar with diffuse 
decreased T1 and increased T2 signal abnormality, 
which is ill-defined. There is heterogeneous 
enhancement of the solid components following 
contrast administration; enhancement characteristics 
vary during treatment. Cystic or necrotic components 

Foci of CSF dissemination are best seen on post-
contrast sequences as regions of leptomeningeal 
enhancement, which is most often nodular and located 
along the cerebellar sulci and spinal canal (Fig. 11); pre
-operative evaluation of the spine to evaluate for drop 
metastases is important for both management and 
post-operative follow-up.  Postoperatively, surveillance 
imaging of the brain and spine is typically performed 
to evaluate for recurrence or new CSF dissemination.  

 

Treatment. 

Surgical resection is the primary treatment of 
choice. Complete resection is difficult due to tumor 
pliability and adherence to adjacent structures; thus, 
recurrence is common. Post-operative radiation 
therapy is performed in the surgical bed with 
craniospinal radiation for disseminated disease or drop 
metastases, although radiation therapy is typically 
avoided prior to 3 years of age due to the potentially 
devastating effects of craniospinal radiation to the 
developing CNS.  

 

Prognosis. 

The prognosis of posterior fossa ependymoma is 
primarily based upon the degree of initial surgical 
resection and presence or absence of disseminated or 
recurrent disease. The overall 5-year survival rate is 
between roughly 50% and 75%; a younger age at 
presentation, CSF dissemination, and recurrence 
correlate with a worse prognosis.24 

Figure 10.  
Ependymoma 
Foraminal Extension. 
Axial post-contrast T1 
MR image reveals a 
lobulated, 
heterogeneously 
enhancing posterior 
fossa mass centered 
within the 4th ventricle 
with extension into the 
left cerebellopontine 
angle (arrow). 

Figure 11. 
Ependymoma CSF 
Seeding.  
Sagittal post-contrast T1 
image with fat-
suppression demonstrates 
a nodular region of 
abnormal enhancement 
along the cauda equina 
(arrow).  
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Figure 12. DIPG. Axial FLAIR image (A) 
reveals a hyperintense pontine mass with 
expansion of the brainstem. Anteriorly, 
the mass engulfs the basilar artery (arrow), 
and posteriorly, the mass extends into and 
compresses the 4th ventricle. Post-
contrast T1 image with fat suppression (B) 
shows prominent enhancement with a 
region of central necrosis posteriorly on 
the right. 

A B 

A B C 

are not uncommon with higher grade lesions (Fig. 12). 
Perfusion and diffusion-weighted imaging are useful 
for evaluation of focal progression to a higher grade or 
to guide biopsy on the rare occasion where the 
diagnosis is unclear. Regions of increased cellularity 
will show increased signal on DWI, decreased signal on 
ADC maps, and increased perfusion. MR spectroscopy 
shows a tumor spectrum with increased choline and 
decreased N-acetylaspartate (NAA); the degree of 
increase (choline) or decrease (NAA) is proportional to 
the grade of the tumor. Higher grade lesions or regions 
will also commonly show a lactate peak. 

When large, exophytic components of DIPG may be 

seen anteriorly with engulfment of the basilar artery 
(Figs. 12, 13, and 14) or posteriorly projecting into the 
fourth ventricle (Figs. 12, 13, and 14). Obstruction of 
the fourth ventricle is typically a late finding. As the 
tumor progresses, it may extend posteriorly, cephalad, 
and caudad along white matter tracts (Fig. 14).28 

 

Treatment. 

Due to the critical brainstem location, surgery is not 
a viable option for the treatment of brainstem 
gliomas, aside from debulking of exophytic 
components. Radiation and adjuvant chemotherapy 

Figure 13. DIPG. Axial T2 MR image (A) demonstrates a diffuse, infiltrative T2 hyperintense mass with expansion of the pons. Anteriorly, 
the mass engulfs the basilar artery (arrow). Posteriorly, the mass projects into the 4th ventricle on the left. Pre (B) and post (C) contrast T1 
images reveal patchy, heterogeneous enhancement. 
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(more common) (Fig. 15). A cerebellopontine angle 
(CPA) location is highly characteristic for ATRT.33,34 
ATRT is more likely to appear heterogeneous 
compared to medulloblastoma with large eccentric 
cystic components, visible calcifications, and 
intratumoral hemorrhage.33,34  Despite the aggressive 
features, there is often little or no vasogenic edema 
within the surrounding parenchyma. Solid components 
demonstrate avid but heterogeneous enhancement. 
CSF dissemination may present as regions of 
leptomeningeal enhancement or multifocal masses 
with similar imaging characteristics to the primary 
tumor. Hydrocephalus due to compression and 
obstruction of the fourth ventricle occurs in 
approximately 60-65% of cases, which is less frequent 
than with medulloblastoma.34 If uncompensated, 
transependymal flow of CSF may be seen along the 
margins of the lateral ventricles. 

On MRI, ATRTs are typically iso- to hypointense 
compared to white matter on T1 sequences; however, 
intratumoral hemorrhage will demonstrate regions of 
T1 hyperintensity, which are more characteristic of 
ATRT compared to medulloblastoma. As with 
medulloblastomas, T2 signal intensity is variable; more 
cellular components are T2 hypointense, while less 
cellular components are iso- to mildly hyperintense 
compared to white matter. Eccentric cysts are 
commonly seen and are T2 hyperintense. Foci of 
calcification are hypointense on all sequences and may 
demonstrate blooming on gradient echo sequences. 
High cellularity of solid components leads to 
hyperintensity on DWI, similar to medulloblastoma. 

are the mainstays of treatment in children older than 3 
years of age; in children under 3 years of age, attempts 
are made to minimize or avoid radiation therapy due 
to its potentially devastating effects to the developing 
CNS. 

Prognosis. 

Prognosis for DIPG is dismal with a nearly 100% 
mortality rate.29 Median survival is approximately 9-12 
months with aggressive treatment.28 

 

Atypical Teratoid Rhabdoid Tumor (ATRT) 

Background. 

ATRT is an uncommon, highly malignant tumor 
which is composed of rhabdoid cells plus primitive 
neuroectodermal tumor components. It occurs most 
often in very young children (<3 years of age), 
although it may occasionally occur in older children 
and adults. More than half are infratentorial, while the 
remainder are supratentorial in location.30,31  

The precise incidence of ATRT is difficult to 
determine, since it is believed that ATRT is significantly 
under-diagnosed and misdiagnosed as 
medulloblastoma, especially in infants and young 
children.32,33 If not suspected prospectively, routine 
histological results will favor medulloblastoma. 
Therefore, it is important to consider ATRT in the 
appropriate setting in order to guide the histological 
evaluation;33 the presence of rhabdoid cells is a key 
distinguishing feature from medulloblastoma. 

Children with posterior fossa ATRTs present with a 
rapid onset of symptoms – over the course of days to 
weeks; headaches and nausea and vomiting are most 
common. Older children also present with truncal 
ataxia, while infants present with increase in head size. 
CSF seeding is common at presentation and may result 
in multifocal disease.  

 

Imaging Findings. 

There is significant overlap in the imaging 
appearance of posterior fossa ATRT and 
medulloblastoma; however, some distinguishing 
features may help suggest ATRT, especially in children 
under 3 years of age.34  

On CT, ATRT most often presents as a large, iso- to 
hyperdense mass which may be midline or off-midline 

 
 
 
Figure 14. DIPG.  
Axial FLAIR image 
reveals a diffuse 
pontine mass which 
engulfs the basilar 
artery anteriorly 
(arrow) and projects 
into and compresses 
the 4th ventricle 
posteriorly. The mass 
has extended into the 
cerebellum and 
medial aspects of the 
temporal lobes.  
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Conclusion 

CT and MRI are instrumental in the work-up, 
management, and follow-up of patients with primary 
posterior fossa brain tumors. Although imaging alone 
is insufficient to reliably predict histology 
prospectively, characteristic imaging features may help 
provide the most likely diagnosis, along with 
appropriate differential considerations. Therefore, it is 
essential that radiologists involved with interpretation 
of pediatric neuroimaging have a working knowledge 
of the imaging appearances associated with the most 
common pediatric posterior fossa brain tumors.   

   

ATRT demonstrates avid but heterogeneous 
enhancement of solid components (Fig. 15), including 
the walls of the eccentric tumoral cysts. CSF 
dissemination may present with foci of leptomeningeal 
enhancement, which is often nodular, or multifocal 
masses. 

Treatment. 

ATRT is aggressive and less responsive to 
therapeutic options compared to 
medulloblastoma.32,34,35 Treatment options are 
dependent upon patient age and the extent of disease 
and include surgical resection with radiation and/or 
adjuvant chemotherapy. Radiation therapy is typically 
decreased in dosage or avoided prior to 3 years of age 
due to the potentially devastating effects of 
craniospinal radiation to the developing CNS; however, 
each case is evaluated independently with 
considerations for CSF dissemination or multifocal 
disease.  

 

Prognosis. 

The overall prognosis for ATRT is dismal, and a 
younger age at presentation corresponds to a worse 
prognosis. The mean survival for patients under 3 
years of age is roughly 3-6 months; mean survival in 
older patients is roughly 12 months from the time of 
initial presentation.30 There have been reports of 
curative treatment and survival measured in years, 
however, that is relatively uncommon and occurs more 
frequently in older patients. 

Figure 15. ATRT.  
Unenhanced axial CT image (A) 
demonstrates an off-midline slightly 
hyperdense posterior fossa mass (arrow) 
with cystic components. There is mass 
effect on the 4th ventricle. No significant 
vasogenic edema is seen. Axial post-
contrast T1 image with fat suppression (B) 
reveals heterogeneous enhancement of 
the solid components, as well as extension 
into outlet foramina and overlying 
leptomeningeal enhancement (notched 
arrow). 
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