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Rosette-forming glioneuronal tumor of the fourth

ventricle
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We present a case of a 22-year-old asymptomatic female whose CT study (performed following trauma)
incidentally discovered a posterior fossa mass. The lesion was further evaluated with a MRI study, and
(following discussion with the patient and her family) elective surgical resection of the lesion was per-
formed. On pathology, histological evaluation revealed a diagnosis of rosette-forming glioneuronal tu-
mor of the fourth ventricle. RGNT of the fourth ventricle or posterior fossa should always be considered

in the differential diagnosis of infratentorial lesions, especially in young adults.

Case report

A 22-year-old female presented to the ER following a
motor vehicle accident. A CT study, obtained for trauma
workup, revealed a posterior fossa mass lesion. No acute
intracranial findings related to the trauma were seen.

On physical exam, there were no positive neurological
findings. The patient had a normal motor and sensory
exam, with no difficulty with coordination or balance, and
had normal gait. No clinical signs of hydrocephalus were
present.

The CT study of the head revealed a heterogencously
hypodense mass lesion involving the fourth ventricle and
the cerebellar vermis, with some calcifications within (Figs.
1A, B).

MRI study revealed a 5 x 4 x 2.5 cm, heterogeneously T2
hyperintense lesion, with multiple cystic areas, involving the
fourth ventricle, which was expanded (Figs. 2A, B). The
lesion was closely related to the midline vermis; no definite
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A

Figure 1. 22-year-
old female with
rosette-forming
glioneuronal tu-
mor. Images re-
veal a hypodense
mass lesion in-
volving the mid-
line posterior
fossa, with pre-
dominant in-
volvement of the
fourth ventricle.
Calcifications are
seen within the
lesion. A: Sagittal,
noncontrast CT
image. B: Axial,
noncontrast CT
image.
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Figure 2: 22-year-old female with rosette-forming glioneuronal tumor. T2-
weighted MRI shows a heterogeneous, hyperintense lesion in the midline
posterior fossa, with involvement of the fourth ventricle. A: Axial view. B:

Coronal view.

Figure 3: 22-year-old female with rosette-forming glioneuronal tumor.
Noncontrast , T1-weighted image shows a heterogeneous, hypointense
lesion involving the midline posterior fossa, with predominant involvement
of the fourth ventricle. A: Axial view. B: Sagittal view.

plane between the lesion and the vermis was seen. On the
T1-weighted sequence, the lesion was predominantly hy-
pointense and mildly heterogeneous (Figs. 3A, B). Areas of
gradient susceptibility corresponding to the calcifications
seen on the CT study were seen. Linear and serpiginous
areas of enhancement were seen within the lesion (Figs. 4A,
B). No significant dilatation of the third and lateral ventri-
cles was seen.

After discussion with the patient and her family, the le-
sion was surgically resected with a suboccipital midline cra-
niotomy approach. A white and tan-red mass was totally
resected.

On pathology, a low-grade neoplasm with bland histo-
logic and cytologic features was seen with fragments of
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Figure 4: 22-year-old female with rosette-
forming glioneuronal tumor. Postcontrast T1-
weighted image shows patchy areas of en-
hancement involving the midline posterior
fossa lesion, with involvement of the fourth
ventricle. A: Axial view. B: Sagittal view.

unremarkable cerebellum. The neoplasm had variable his-
tology, with pilocytic astrocytoma-like areas, myxoid areas,
and groups of oligodendoglial cells, neurocytic rosettes,
and perivascular pscudorosettes. Microcalcifications were
noted.

Immunohistochemically, GFAP and S-100 protein were
positive in the glial areas, and synaptophysin was seen to
highlight the neurocytic and perivascular rosettes. The Ki-
67 proliferation index was 1%. EMA was negative. A tri-
chome stain showed scattered hyalinized vessels. The neu-
rofilament showed scattered axons focally in the neoplastic
fragments.

One year after surgery, the patient has no complaints, is
neurologically intact, and is doing well.
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Discussion

Rosette-forming glioneuronal tumor (RGNT) was de-
scribed as a distinct disease entity by Komori et al. in 2002,
in a report of 11 cases (1). RGNTs were noted to be histo-
logically distinct and separate from dysembryoplastic neu-
roepithelial tumor (DNET) of the cerebellum, a report of
which was described in 1995 by Kuchelmeister et al (2).
RGNT was recognized as a new category of grade 1 tumor,
in the WHO classification of tumors of the central nervous
system, in 2007 (3). It is a rare, slowly growing tumor of the
posterior fossa, closely related to the fourth ventricle, and it
predominantly affects young adults. Some studies have re-
ported a female predominance (4). RGNT usually arises in
the midline and primarily involves the wall and floor of the
fourth ventricle and the cerebellum. It often occupies the
fourth ventricle, may show parenchymal extension, and
may extend to involve the aqueduct (3). Rarely, tumors in-
volving the tectal/pineal and acqueductal regions have
been described (1, 5, 6, 7) as well as multifocal lesions with
mesencephalic and thalamic components (1, 5).

It has two separate histological components, glial and
neurocytic, with the site of origin hypothesized to involve
the periventricular germinal matrix.

The patient may remain asymptomatic and the lesion
discovered incidentally, as in our case. It is often associated
with hydrocephalus (8). If the patient is symptomatic, the
clinical findings may be secondary to obstructive hydro-
cephalus, ataxia being the most common kind. Other clini-
cal findings of nausea, vomiting, headaches, vertigo, visual
disturbances, neck pain, and rigidity have been
described (5).

On imaging, T2-weighted MRI studies reveal a well-
defined, hyperintense lesion, with limited mass effect and
surrounding edema. In the study of Shah et al. (4), a major-
ity of the lesions seemed to arise from the cerebellar vermis,
without an obvious fourth ventricular element. In the case
of Yasutaka et al. (9), the tumor was in the midline, abut-
ting the fourth ventricle. T2-weighted images showed sev-
eral high-intensity areas within the tumor, with T'1 hypoin-
tensities and no significant postcontrast enhancement.

An association with type 1 neurofibromatosis (NF-1) has
been demonstrated in some cases (10, 11). Our case did not
have any physical stigmata or radiological findings to sug-
gest NF-1.

On the CT study, the lesion in our patient was predomi-
nantly hypodense, with few areas of calcifications.

On pathology, the predominant feature of RGNT is
presence of both neurocytic and astrocytic/glial compo-
nents. The neurocytic component consists of small cells
with round hyperchromatic nuclei in a background of mu-
cinous matrix, forming rosettes around central aggregates
of fibrillary material, with positive synaptophysin staining,
The glial component consists of astrocytes with eosino-
philic fibrillary processes, resembling pilocytic astrocytoma,
with positive immunostaining for glial fibrillary acid protein
(GFAP) and S-100 protein. The nuclei of tumor cells are
round and small, with no mitosis or atypia (8). Shah et al.
(4) reported two cases containing DNET-like “floating”
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neurons involving Purkinje cells in the adjacent cerebellar
cortex. They also reported hyalinized small blood vessels,
Rosenthal fibers, focal microvascular proliferation, and a

less than 1% Ki-67 labeling index.

Differential diagnoses may include pilocytic astrocytoma,
medulloblastoma, ependymoma, and metastases. The age
of the patient, location of the tumor, and imaging features
may help in the differential diagnosis, but histopathological
evaluation is necessary for definite diagnosis (4, 9).

Pilocytic astrocytomas occur more often in children
and young adults. They are more commonly seen in the
posterior fossa. They are usually discrete lesions with cyst
formation, often associated with an enhancing nodule (12).
Calcification is seen in a few cases.

Medulloblastomas are posterior fossa midline lesions
seen in children and young adults. They are generally T'1
hypo- to isointense and iso- to mildly hyperintense on T2-
weighted images. They show varying enhancement on
postcontrast images. They may show areas of calcification
and cystic changes (13).

Ependymomas are usually heterogeneous lesions that
may involve the posterior fossa or supratentorium. Poste-
rior fossa lesions are usually midline, are seen more often in
children, and often extend through the foramina of
Luschka and foramen of Magendie. They insinuate struc-
tures, often encasing blood vessels and lower cranial nerves.
They are heterogeneously hypointense on T1, hyperintense
on T2-weighted images, and show heterogeneous postcon-
trast enhancement. They may show cystic, hemorrhagic,
and calcific components (14).

Posterior fossa metastases may have different radio-
logical appearances. They generally show postcontrast en-
hancement and varying amount of associated edema.
Hemorrhagic and cystic changes may be seen, depending
on the primary tumor.

Few cases of DNET have been described in the posterior
fossa, which 1s a predominantly a supratentorial lesion, with
a majority of cases seen involving the temporal lobe. MRI
findings may show a cystic lesion, which may show nodular
components and calcifications, with varying enhancement
(15, 16).

In view of the varying involvement of fourth ventricle
and cerebellum, the term "RGNT of the posterior fossa"
instead of "RGNT of the fourth ventricle" has been sug-
gested by Shah et al. (4)

RGNTs may generally be treated with gross surgical re-
section with good results. Neurological complications like
nerve palsies, diplopia, and cerebellar ataxia have been
reported (1, 17). The surgical approach may vary depend-
ing on the predominant involvement of the cerebellar ver-
mis versus the fourth ventricle.

In summary, RGNT needs to be considered in the differ-
ential diagnoses of posterior fossa tumors, especially in
relation to the fourth ventricle and vermis. These are slow-
growing tumors, with an indolent course, and they have
good prognosis after gross surgical resection.
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