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T1 Pre-Contrast T1 Post-Contrast

T1-weighted imaging shows a well-circumscribed cystic and solid mass originating from the floor of the 4th
ventricle. The mass is hypointense to gray matter and demonstrates contrast enhancement. Sagittal 
contrast-enhanced T1-weighted image (left) shows inferior extension through the foramen of Magendie 
into the cisterna magna. Mild hydrocephalus is seen due to an obstruction of CSF flow through the fourth 
ventricle.

T1 Pre-Contrast T1 Post-Contrast

32-year-old female presenting with 3 months progressively worsening frontal headaches, 
nausea and vomiting worse in morning and night, intermittent visual changes, 

lightheadedness, vertigo, and anorexia.



T2 FLAIRT1 Post-ContrastT1 Pre-Contrast

32-year-old female presenting with 3 months progressively worsening frontal headaches, nausea and vomiting worse in 
morning and night, intermittent visual changes, lightheadedness, vertigo, and anorexia.

What is the most likely diagnosis?

Axial contrast-enhanced T1-weighted image (above) shows lateral spread through the foramen of 
Luschka towards the cerebellopontine angle cisterns and scattered calcifications can be 
appreciated. Axial T2 FLAIR (right) a few slices inferiorly shows a hyperintense mass spreading inferiorly 
from the 4th ventricle within the foramen of Magendie (median aperture) as well as posteriorly into the 
foramen magnum. 



•Two subtypes: WHO grade II (low-grade, well-differentiated) or WHO grade III (anaplastic)
•1-3% of all brain tumors in adults
•60% intracranial ependymomas located in posterior fossa (40-50% of which are found in the fourth 
ventricle); 40% are found supratentorially

•Posterior fossa more common in children (mean age 6); supratentorially in adults (mean age 18-24)

Background

•MRI: iso/hypo-intense to gray matter on T1, iso/hyper-intense on T2; heterogeneous enhancement
•Cystic components are common; areas of calcification and intratumoral hemorrhage may be present
•Characteristic feature is extension through the foramen of Luschka into the cerebellopontine angle 
cistern or foramen of Magendie into the cisterna magna.

Imaging Characteristics

•Surgical resection is important, though infiltrative nature increases difficulty
•5-year survival rate in children is 50%-75%
•Mortality without resection is ~90%

Treatment / Prognosis

Ependymoma



• The differential diagnosis for posterior fossa masses can all 
involve the 4th ventricle.

4th Ventricle Neoplasms

• Astrocytoma
• Medulloblastoma
• Ependymoma
• Hemangioblastoma (VHL)
• Choroid Plexus Tumor
• Teratoma (rare, more commonly 

3rd ventricle)

Pediatric

• Metastasis (most common)
• Hemangioblastoma (most common 

posterior fossa primary neoplasm 
in adults)

• Ependymoma
• Astrocytoma
• Medulloblastoma (rare, more 

common in children)
• CNS Lymphoma
• Neurocysticercosis

Adult



•WHO grade IV
•Most common malignant brain tumor in children; second most common 
pediatric brain neoplasm

•Accounts for 12-25% of pediatric CNS tumors; <1% of adult CNS tumors
•Mean age at diagnosis is 13-years-old; rare in adults

Background

•Vast majority are in the cerebellum, with >75% in the vermis, which often 
invade the 4th ventricle from the roof

•Drop metastasis, or subarachnoid seeding, is seen in up to ~40% of 
patients at time of diagnosis (seen on sagittal spine images). Seeding of 
VP shunts in the setting of hydrocephalus can lead to peritoneal disease.

•CT: usually hyperdense, with cysts and necrosis (40%). Prominent 
enhancement.

•MR: iso- to hypointense relative to white matter on T1WI; iso- to 
hyperintense on T2WI. Often heterogenous (cysts/necrosis). Prominent 
enhancement. Restricted diffusion (high DWI, low ADC)

Imaging Characteristics

•Restoration of CSF flow is important, surgery is cornerstone to therapy 
but increasing a combination of surgery and radiation are being used. 
Adjuvant chemotherapy has increasingly been used in aggressive or 
high-risk lesions (lesions that invade the 4th ventricles).

Treatment / Prognosis

Medulloblastoma
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•WHO grade 1
•Most common primary brain tumor in children (peak incidence is 5-13 
years); rare in adults

•Usually infratentorial; most commonly found in the cerebellum (37% 
pediatric cases, 26% adult cases)

•Associated with neurofibromatosis type 1

Background

•Cystic mass with an enhancing mural nodule
•Solid portions of tumors are hypo-/iso-intense on T1WI and hyperintense 
on T2WI and FLAIR

•No or minimal peritumoral edema
•Occasionally includes calcifications
•Variable enhancement; when present, enhancement is intense and 
heterogenous

Imaging Characteristics

•Complete surgical resection can be curable
•Radiotherapy is used for non-resectable lesions or incomplete resection 
with progression in patients ≥8 years old

•Primary chemotherapy is used for patients <8 years old
•5-year overall survival rates up to 95%

Treatment / Prognosis

Pilocytic Astrocytoma

FLAIR
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•WHO grade 1
•Most common primary neoplasm of the posterior fossa in middle-
aged adults

•Associated with von Hippel-Lindau disease

Background

•Most commonly see in cerebellar hemispheres (80%); remaining 
cases in vermis and 4th ventricle

•Imaging: 60% cystic mass with intense enhancing mural nodule 
(above). (A cystic mass with mural in an adult, think 
hemangioblastoma); 40% are exclusively solid. Spontaneous 
hemorrhage has been seen in some lesions.

Imaging Characteristics

•Prognosis of hemangioblastomas ranges from very good in 
cerebellar disease following surgical resection (85% surviving 5-20 
years), while involvement of the medulla has a higher mortality rate 
(40%) in the same interval. Exclusively solid lesions also have a 
poorer prognosis. 

Treatment / Prognosis

Hemangioblastoma
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•Choroid plexus papilloma (CPP; WHO grade I), Atypical CPP (WHO 
grade II), choroid plexus carcinoma (CPC; WHO grade III)

•CCP:CPC, 5:1
•Median age CPC 26-32 months
•50% found in lateral ventricle, 40% in 4th ventricle

Background

•Lobular strongly enhancing mass
•More aggressive lesions invade adjacent parenchyma
•May contain calcifications
•MR: iso- or hypointense on T1WI and hyperintense on T2WI with 
occasional punctate calcification. Tumors are often show marked 
enhancement, while cystic/necrosis may result in heterogeneity.  

Imaging Characteristics

•CPP: Gross total resection if symptomatic; observation if asymptomatic
•CPC: surgical resection; adjuvant radiotherapy may be beneficial; 
chemotherapy if the patient is young

•5-year overall survival of 97% (CPP) and 26-43% (CPC)

Treatment / Prognosis

Choroid Plexus Tumors

NCCT T1 Pre-Contrast

T1 Post-Contrast

T1 Post-Contrast



Hemangioblastoma
• Most common primary 

neoplasm of the posterior 
fossa in middle-
aged adults.

• Most commonly see in 
cerebellar hemispheres 
(80%); remaining cases in 
vermis and 4th ventricle.

• Associated with von 
Hippel-Lindau disease.

• Imaging: 60% cystic mass 
with intense enhancing 
mural nodule (above). (A 
cystic mass with mural in 
an adult, think 
hemangioblastoma); 40% 
are exclusively solid. 

Pilocytic Astrocytoma
• Most common primary 

brain tumor in children. 
Rare in adults.

• Peak incidence: 5-13 
years.

• Associated with 
Neurofibromatosis type 
1 (NF1).

• Imaging: Cystic mass 
with enhancing mural 
nodule

Medulloblastoma
• Rare in adults; more often a 

primary neoplasm of 
childhood.

• Arises from the roof of the 
4th ventricle.

• Imaging: Due to high 
cellularity they are relatively 
dense on CT. At MR, there 
they are usually isointense 
to heterogeneously 
hyperintense on T2WI. 
There is often characteristic 
restricted diffusion 
(above). Drop metastasis 
(spine) is common.

Choroid Plexus Tumor
• Choroid Plexus 

Papilloma 
(CPP)/Choroid plexus 
carcinoma (above)

• CPP:CPC, 5:1.
• Median age (CPP) 26-

32 months.
• 50% found in lateral 

ventricle, 40% fourth 
ventricle, remainder in 
3rd, basilar cisterns.

• Imaging: Lobular 
enhancing mass. More 
aggressive lesion 
invade adjacent 
parenchyma. May 
contain calcifications.
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Rapid Review

T1 Post-Contrast T1 Post-Contrast

Ependymoma
• 60% found in posterior 

fossa (mean age 6 yo); 
40% found infratentorial 
(mean age 18-24 yo)

• Imaging: Heterogenous 
enhancing mass often 
with cystic components, 
and may contain 
calcifications 
Characteristic feature is 
extension through the 
foramen of Luschka 
into the 
cerebellopontine angle 
cistern 



References
1. Casares K, Araújo AT, Arias C. Differential diagnosis of fourth ventricular lesions. Rev Colomb Radiol. 2020; 31(3):5379-88.

2. Chamberlain MC. Ependymomas. Curr Neurol Neurosci Rep. 2003 May;3(3):193-9. doi: 10.1007/s11910-003-0078-x. PMID: 12691623

3. Gaudino S, Martucci M, Russo R, Visconti E, Gangemi E, D'Argento F, Verdolotti T, Lauriola L, Colosimo C. MR imaging of brain pilocytic astrocytoma: beyond the 
stereotype of benign astrocytoma. Childs Nerv Syst. 2017 Jan;33(1):35-54. doi: 10.1007/s00381-016-3262-4. Epub 2016 Oct 18. PMID: 27757570

4. Koeller KK, Rushing EJ. From the archives of the AFIP: medulloblastoma: a comprehensive review with radiologic-pathologic correlation. Radiographics. 2003 Nov-
Dec;23(6):1613-37. doi: 10.1148/rg.236035168. PMID: 14615567

5. Lee SR, Sanches J, Mark AS, Dillon WP, Norman D, Newton TH. Posterior fossa hemangioblastomas: MR imaging. Radiology. 1989 May;171(2):463-8. doi: 
10.1148/radiology.171.2.2704812. PMID: 2704812

6. Salles D, Laviola G, Malinverni ACM, Stávale JN. Pilocytic Astrocytoma: A Review of General, Clinical, and Molecular Characteristics. J Child Neurol. 2020 
Oct;35(12):852-858. doi: 10.1177/0883073820937225. Epub 2020 Jul 20. PMID: 32691644

7. Smith AB, Smirniotopoulos JG, Horkanyne-Szakaly I. From the radiologic pathology archives: intraventricular neoplasms: radiologic-pathologic correlation. Radiographics. 
2013 Jan-Feb;33(1):21-43. doi: 10.1148/rg.331125192. PMID: 23322825

8. Wolff JE, Sajedi M, Brant R, Coppes MJ, Egeler RM. Choroid plexus tumours. Br J Cancer. 2002 Nov 4;87(10):1086-91. doi: 10.1038/sj.bjc.6600609. PMID: 12402146; 
PMCID: PMC2376189

9. Yeom KW, Mobley BC, Lober RM, Andre JB, Partap S, Vogel H, Barnes PD. Distinctive MRI features of pediatric medulloblastoma subtypes. AJR Am J Roentgenol. 2013 
Apr;200(4):895-903. doi: 10.2214/AJR.12.9249. PMID: 23521467

10. Zhang TJ, Yue Q, Lui S, Wu QZ, Gong QY. MRI findings of choroid plexus tumors in the cerebellum. Clin Imaging. 2011 Jan-Feb;35(1):64-7. doi: 
10.1016/j.clinimag.2010.02.010. PMID: 21237419

Acknowledgement
• Thank you to Dr. Ryan Murtagh and Dr. Anthony Alioto for providing 

the images for this review series.


