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Various Tumors in the 4th Ventricle in

Adults: MRI Findings'

Seung Ja Kim, M.D., Kee-Hyun Chang, M.D., Keon Ha Kim, M.D.,
Ja Young Choi, M.D., Bae Joo Kwon, M.D., Moon Hee Han, M..D.

Primary fourth ventricular neoplasms are common in children but rare in adults,
and the disease categories encountered differ according to the patient’s age. This study
reviewed the records of patients aged 16 years or over, who underwent magnetic reso-
nance (MR) imaging and were found to have fourth ventricular lesions. Most patients
then underwent surgical resection, leading to specific pathologic diagnosis. The vari-
ous fourth ventricular tumors encountered were ependymoma (n=8), subependymo-
ma (n=1), choroid plexus papilloma (n=23), astrocytoma (n=3), medulloblastoma
(n=1), lymphoma (n=2), epidermoid cyst (n=2), meningioma (n=1), melanoma
(n=1), cavernous hemangioma (n= 1) and metastasis (n=1).

We describe the various tumors located mainly in the fourth ventricle and review
their clinical presentation and the radiological findings, the majority of which were
nonspecific. In some cases, however, specific signal intensity or the growth pattern of

the tumors was useful for differential diagnosis.
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Primary fourth ventricular tumors are common in
children but rare in adults. In addition, the disease cate-
gories encountered differ according to the patient's age;
in adults, the most common fourth ventricular neo-
plasm is metastasis (1). The most frequent primary intra-
ventricular tumor of the posterior fossa is the ependy-
moma; other tumors include choroid plexus papillomas
and an occasional meningioma (2). Subependymomas
can occur in the inferior fourth ventricle near the obex
and are usually found incidentally in older patients (1).
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This paper describes the various tumors located main-
ly in the fourth ventricle in adults, and reviews their
clinical presentation and the radiological findings.

Ependymoma

Ependymomas account for 2—8% of all primary in-
tracranial brain tumors, and are four to six times more
common in children than in adults. MRI differentiates
ependymomas from other gliomas on the basis of their
location and morphology, but the signal intensity (SI) or
enhancement patterns seen at MRI are similar. The clas-
sic appearance of a posterior fossa ependymoma is a
somewhat lobulated soft-tissue mass that appears to
form a cast or mold of the fourth ventricle and extrudes
through its outlet foramina into the adjacent subarach-
noid cisterns (3). An ependymoma can arise anywhere
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in the ventricular system, but the fourth ventricle, par-
ticularly the caudal part of its floor, is the most common
site, followed in order of frequency by the lateral ventri-
cle, the aqueduct, the third ventricle, the spinal cord,
the filum terminale and the cerebral hemisphere (4).
This study reviewed eight cases of fourth ventricular
ependymoma, the solid components of which were a
low or iso SI compared to the brain at T1-weighted
imaging and a high SI at T2-weighted imaging. In six of
the eight cases, the mass extended to the level of the
foramen magnum, and in three cases, intratumoral he-
morrhage was detected (Figs. 1, 2).

Subependymoma

A subependymoma is a rare benign tumor of the cen-
tral nervous system (CNS), in which age at presentation,
histology, and clinical course are distinct. Subependy-
momas occur in middle-aged and elderly adults, most
often arising from the lower medulla and projecting into
the caudal fourth ventricle (3). Chiechi et al. (5) reported
nine fourth ventricular subependymomas, eight of
which extended into the foramina of Luschka/
Magendie. Subependymomas tend to be well-defined
intraventricular masses that enhance after contrast in-
jection and have a high SI at T2-weighted imaging (2).
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We present one case in which a subependymoma showed
good enhancement at enhanced T1-weighted imaging
(Fig. 3).

Papilloma of the choroid plexus

Infratentorial choroid plexus papillomas typically
arise from the roof of the fourth ventricle and expand in-
to the ventricular cavity. A few, however, arise within
the foramen of Luschka and present as cerebellopontine
angle masses. Fourth ventricular choroid plexus papillo-
mas account for less than 1% of all primary intracranial
tumors, and in contrast to lateral ventricular choroid
plexus papillomas, generally occur in adults. Hydro-
cephalus is common, and can result from obstruction of
the cerbrospinal fluid (CSF) pathways, excessive CSF
production, or both. At MRI, the lesions appear to show
an iso to mildly low SI relative to adjacent cerebellar and
brainstem parenchyma on T1-weighted images, but sig-
nificantly higher intensity on T2-weighted images.
Serpentine, branching, or tubular signal void structures
reflect the high vascularity of these tumors (6). We expe-
rienced three cases of choroid plexus papilloma in
adults whose mean age was 31 years. Mass size ranged
from 3 to 4 cm. In all three cases, hydrocephalus was
present and SI was heterogeneously low at T1-weighted

Fig. 1. Fourth venrticle ependymoma in a 27-year-old man.
A. There is an intraventricular mass in the fourth ventricle, which extends through bilateral foramen Luschka (arrows).

B. The tumor has a mainly iso SI in relation to the white matter at T1-weighted sagittal imaging and the mass has a hemorrhagic
portion within it (arrowheads).
C. The mass is located in the fourth ventricle and extends to the level of the cervical cord. The mass shows heterogeneous en-
hancement at Gd-DTPA-enhanced T1-weighted sagittal imaging. The mass caused mild obstructive hydrocephalus.

— 156 —



J Korean Radiol Soc 2003;49:155-164

imaging and heterogeneously high at T2-weighted imag-
ing. In two of the three cases, the lesions extended to the Astrocytoma
lateral recess and foramen magnum. A signal void struc-

ture was detected within the mass in one case (Fig. 4). Approximately half of all primary brain tumors are

C

Fig. 2. Fourth ventricle ependymoma in a 57-year-old man.

A. At T2-weighted axial imaging, the fourth ventricular mass shows heterogeneous high SI. The peritumoral cyst (arrows) can be
seen in the left lateral aspect of the mass.

B, C. The mass shows heterogeneous low SI at T1-weighted sagittal imaging (B) and relatively good homogeneous enhancement at
Gd-DTPA-enhanced T1-weighted imaging (C). The mass also extends to the level of the cervical cord.

A B

Fig. 3. Subependymoma of the fourth ventricle in a 28-year-old man.

A. There is a well-defined heterogeneous high SI mass in the fourth ventricle at T2-weighted axial imaging.

B, C. The mass shows mixed iso and low SI at T1-weighted sagittal imaging (B) and good heterogeneous enhancement at enhanced
T1-weighted imaging (C).
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glial cell neoplasms and more than three quarters of all
gliomas are astrocytomas. Astrocytomas are a histologi-
cally heterogeneous group of primary brain tumors that
have been both graded and classified, and can be subdi-
vided and studied according to histological type, patient
age, and geographic location. The generally accepted as-
trocytoma subtypes are fibrillary (subdivided into low-
grade astrocytoma, anaplastic astrocytoma, and glioblas-
toma multiforme), pilocytic, and subependymal giant-
cell astrocytomas, as well as pleomorphic xanthoastro-

cytoma. Most pilocytic astrocytomas are located around
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the third and fourth ventricles, whereas anaplastic astro-
cytomas and glioblastomas are primarily hemispheric
neoplasms, which rarely occur in the posterior fossa (3).
The MR imaging findings of astrocytomas vary accord-
ing to their grade. We encountered an anaplastic astro-
cytoma, a low-grade astrocytoma and a pilocytic astro-
cytoma in the fourth ventricle. The low-grade fibrillary
astrocytoma showed heterogeneous, low SI at T1-
weighted imaging, and a heterogeneous, high SI at T2-
weighted imaging. The mass had a cystic portion, and
heterogeneous strong enhancement was observed after

Fig. 4. Choroid plexus papilloma of the
fourth ventricle in a 33-year-old
woman.

A. At T2-weighted axial imaging, the
mass shows heterogeneous high SI and
a signal void vascular structure (arrow-
heads) is seen within the mass.

B. The lobulating contoured mass
shows iso or slightly low SI at T1-
weighted sagittal imaging and the mass
extends to the level of the cervi-
comedullary junction.

Fig. 5. Low grade astrocytoma of the
fourth ventricle in a 51-year-old man.
A. At T2-weighted axial imaging, the
mass shows heterogeneous SI and has
cystic portion in the periphery (ar-
TOWS).

B. The mass shows heterogeneous en-
hancement with linear enhancement
along cystic portion (arrowheads) at
Gd-DTPA-enhanced imaging (B).
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contrast enhancement (Fig. 5).

Medulloblastoma

Medulloblastomas are believed to be primitive neu-
roectodermal tumors, and are the most common variant
of this tumor category to occur in the CNS (6). They arise
primarily, but not exclusively, during childhood, with al-
most three quarters of cases occurring before the age of
15. Medullobalstomas occur in two posterior fossa loca-
tions; the most common site, observed in 75% of cases, is
the vermis, near the roof of the fourth ventricle, and tu-
mors occurring there are midline lesions that bulge ante-
riorly into this ventricle and posteriorly into the cisterna
magna. A less common location, occurring more com-
monly in older children and adults, is the cerebellum (7).
Hemorrhage, cysts, and calcification are uncommon fea-
tures, but in larger lesions central necrosis tends to oc-
cur. The cranial and spinal seeding of medulloblastomas
via the CSF is common and often extensive (6).

We encountered a case of medulloblastoma in a 17-
year-old male (Fig. 6). T1l-weighted axial imaging
showed that the lesion was composed of an iso SI por-
tion and multiple low SI areas, suggesting cystic change,
and at Gd-DTPA-enhanced T1-weighted coronal imag-
ing, good heterogeneous enhancement was apparent.

Lymphoma

A primary lymphoma of the CNS can occurs in two
different settings: immunologically normal patients, and
immunoincompetent patients. These tumors are found
in patients of all ages: the average age in immunological-
ly normal patients is 60 years, and in AIDS-related lym-
phoma sufferers, is 33 years. Primary CNS lymphomas
account for approximately 1 to 2% of all intracranial
neoplasms, and for approximately 1% of all primary
non-Hodgkin lymphomas. Approximately 20 to 40% of
such lesions are multiple. Most focal primary CNS lym-
phomas show iso to slightly low SI compared to gray
matter at T1-weighted imaging, and iso to high SI at T2-
weighted imaging. Three quarters of all primary CNS
lymphomas in immunologically normal patients en-
hance strongly and homogeneously (7). We encountered
two cases of fourth ventricular lymphoma with typical
homogeneous SI and homogeneous enhancement in im-
munologically normal patients; in one, a second lesion
was present in the pineal gland (Fig. 7).

Epidermoid cyst

Congenital epidermoid cysts probably arise from ecto-

Fig. 6. Medulloblastoma located in the fourth ventricle, vermis and right cerebellar hemisphere in a 17-year-old male.

A. At T2-weighted axial imaging at the level of pons, the mass is composed of an iso SI in relation to the gray matter and multiple
high SI areas suggestive of cystic changes (arrows).
B. At T1-weighted axial imaging, the iso SI portion remains unchanged. Multiple low SI areas can be seen.
C. The mass shows good heterogeneous enhancement at Gd-DTPA-enhanced T1-weighted coronal imaging.
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dermal epithelial elements included at the time of neur-
al tube closure or during the formation of secondary
cerebral vesicles. Epidermoid cysts represent 0.2 to 1%

of all primary intracranial tumors and typically occur

A
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between the ages of 20 and 60. Intra-axial epidermoid
tumors are, however, uncommon (8). The most fre-
quent infratentorial location of epidermoid cysts is the
cerebellopontine angle; lesions within the fourth ventri-

Fig. 7. Primary CNS lymphoma of the fourth ventricle and pineal area in a 23-year-old man.
A. At T2-weighted axial imaging, the mass shows homogeneous iso SI in relation to the gray matter and have lobulating contour

and discrete margin.

B. The masses in the fourth ventricle and pineal gland show homogeneous slightly low SI at T1-weighted sagittal imaging.
C. The masses show good homogenous enhancement at Gd-DTPA-enhanced T1-weighted sagittal imaging.

A

Fig. 8. Fourth ventricle epidermoid cyst in a 27-year-old man.
A. At T2-weighted axial imaging, the mass shows mainly bright SI with focal low SI in the dependent portion.
B. The cystic mass shows the same signal intensity as the CSF at T1-weighted sagittal imaging.

C. No definite enhancing portion was detected at enhanced T1-weighted coronal imaging.
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cle are extremely rare (6, 9). With few exceptions, epi-
dermoid cysts show a lower SI than adjacent brain
parenchyma at T1-weighted imaging, and a high SI at
T2-weighted imaging. The differential signal relative to
CSF is largely related to increased protein content,
which causes T1 shortening (6). We describe a case in-
volving a 27-year-old man with a fourth ventricular epi-
dermoid cyst showing CSF-like SI at T1-weighted imag-
ing and no enhancement (Fig. 8).

Meningioma

Meningiomas are the most common nonglial primary

brain tumor and the most common intracranial extra-ax-
ial neoplasm (7). In a larger clinical series, slightly more
than 15% of meningiomas involved the posterior fossa
(6). The posterior surface of the petrous temporal bone
and the clivus are the most common infratentorial loca-
tions, though approximately 2% of intracranial menin-
giomas have no dural attachment. These tumors arise
from choroid plexus stromal cells or tela choroidea, and
grow as intraventricular masses (7). The majority of in-
traventricular meningiomas are found in the trigone of
the lateral ventricle; meningiomas of the fourth ventri-
cle are very rare, accounting for 5% of intraventricular
meningiomas (10). Most meningiomas show an iso or

Fig. 9. Fourth ventricle meningioma in
a 61-year-old man.

A. At T2-weighted axial imaging, the
mass shows heterogeneous SI with
dark SI portion suggestive of calcifica-
tion in the periphery.

B. The mass shows mixed iso and low
SI at T1-weighted axial scanning.

C. At enhanced T1-weighted sagittal
imaging, the mass shows good homoge-
neous enhancement.

D. At precontrast CT scanning, a well-
defined mass with peripheral calcifica-
tion can be seen in the fourth ventricle.



slightly low SI relative to gray matter at T1-weighted
imaging, though the signal observed at T2-weighted
imaging can vary according to the lesion's histopatholo-
gy (7). Meningiomas can be diagnosed if their contour is
smooth; in such cases they enhance brightly and the
fine calcification they contain is apparent (2). We pre-
sent a case involving a 61-year-old man in which a
fourth ventricular meningioma showed good homoge-
neous enhancement and peripheral calcification was
suspected (Fig. 9).

Melanoma

Primary malignant melanoma most commonly origi-
nates in the skin, mucosa, and the ocular choroid; in
most cases, melanomas involving the CNS have arisen
through metastasis. In the CNS, particularly in the lep-
tomeninges, melanocytes are normally found, though
melanin is not usually present in the ventricular system.
During brain development, melanocytes initially located
within the pia might find their way into the choroid
plexus, and because of the stable free radicals it con-
tains, melanin causes T1 and T2 shortening. In the radi-
ological literature, we found only one description of the
MR imaging findings of an intraventricular melanoma.
The mass was located in the left lateral ventricle and
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showed inhomogeneous SI, with peripheral high SI at
T1-weighted imaging and relatively low SI at T2-weight-
ed imaging (11). We present a case in which a fourth
ventricular melanoma with slightly high SI at T1-
weighted imaging occurred in a 36-year-old woman (Fig.
10).

Cavernous hemangioma

Cavernous hemangiomas are uncommon vascular
hamartomas of the CNS, and in the ventricles they oc-
cur very rarely. In a series of intracranial cavernous he-
maniomas, an intraventricular location was observed in
2.5 to 10.8% of cases. The reported characteristic MRI
findings of an intraventricular cavernous hemangioma
are a central area of high SI correlated with the presence
of methemoglobin, together with areas of low SI appar-
ent at T1- and T2-weighted imaging and caused by calci-
fication and fibrosis within the lesion. A peripheral low-
SI rim caused by the hemosiderin paramagnetic effect is
often present, with a moderate mass effect, mild perifo-
cal edema, and slight enhancement after gadolinium in-
fusion (12). We present a case in which a 63-year-old
woman presented with a fourth ventricular cavernous
hemangioma which at T2-weighted axial imaging
showed inhomogeneous high SI together with peripher-

Fig. 10. Fourth ventricle melanoma in a 36-year-old woman.
A. At T2-weighted axial imaging, the fourth ventricular lesion shows heterogeneous SI and the majonty of the mass shows dark or
low SI.
B. At T1-weighted sagittal imaging, the mass has a slightly high SI with a peripheral dark signal intensity rim.
C. The mass shows relatively good enhancement at enhanced T1-weighted sagittal imaging.
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al dark SI, probably due to hemosiderin (Fig. 11).

Metastasis

In adults, a fourth ventricular tumor arising through
metastasis is the most common type (1). A diagnosis of

leptomeningeal or ventricular metastasis contributes to

earlier treatment and sometimes affects decisions re-
garding the management of patients with intra- or ex-
tracranial malignancy. Chou et al. (13) reported that the
mass or nodule present within the ventricles could be
clearly identified at enhanced CT scanning, and the in-
volved ventricles, in order of frequency, were the later-
al, third, and fourth.

Fig. 11. Cavernous hemangioma of the fourth ventricle in a 63-year-old woman.
A. At T2-weighted axial imaging, the mass shows inhomogeneous high SI (arrows) with peripheral dark SI probably due to hemo-

siderin.

B. The mass shows relatively homgeneous low SI at T1-weighted sagittal imaging.
C. At enhanced T1-weighted imaging, the mass has heterogeneous enhancement.

Fig. 12. Fourth ventricle metastasis in a
51-year-old man with known renal cell
carcinoma.

A. At T1-weighted sagittal imaging, the
mass shows mixed iso and low SI (ar-
TOWS).

B. The mass shows good heterogeneous
enhancement at enhanced T1-weighted
sagittal imaging. He has another
metastatic lesion within the right later-
al ventricle (not shown).
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We encountered one case involving ventricular metas-
tasis from renal cell carcinoma (RCC) (Fig. 12); in a se-
ries of intracranial metastatic RCCs reported by Uchino
et al. (14), a single fourth ventricular lesion was also pre-
sent. They noted that the signal intensities of the tumors
were not specific, but concluded that an intra- and/or
peritumoral flow void is a fairly characteristic MRI find-
ing of intracranial metastases of RCCs.
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