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A rosette-forming glioneuronal tumor (RGNT) is a rare and slow-growing central nervous
system tumor. This tumor is usually assessed by MRI during the follow-up period. RGNT
can show alteration of contrast enhancement regardless of tumor growth. Here, we report
a case of RGNT arising from pons which shows partial enhancement on initial MRI, smaller
enhancement on follow-up MRI at 10 months, and totally disappeared at 18 months without
any therapy.

© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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of RGNT have featured favorable outcomes [4]. In this report,
we present a case of RGNT of the pons, in which spontaneous
disappearance of contrast enhancement occurred on follow-
up MR examinations and remained thereafter.

Introduction

The rosette-forming glioneuronal tumor (RGNT) was first de-
scribed by Komori et al. [1]. RGNT is characterized by both
neurocytic and/or perivascular rosettes and astrocytic com-
ponents [1,2]. This tumor mostly affects young people, with a
male to female ratio of 1:1.75 [1]. RGNT of the fourth ventri-
cle was also included in the World Health Organization Clas-
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sification of Central Nervous System Tumors in 2007 with a
grade of I [3]. RGNT is rarely found in the pons, thalamus,
spinal cord, optic chiasm, or cerebellar vermis [4]. Past reports
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An 18-year-old female presented with headache and vomit-
ing. Initial MRI revealed a mass (10 mm x 12 mm) in the pons
which showed low signal intensity on T1-weighted image
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Fig. 1 - (A) T2-weighted image on the first visit to the hospital reveals a hyperintense mass in the pons (arrow). (B) The mass
shows partial rim enhancement on postcontrast T1-weighted image (arrow).

Fig. 2 - Eighteen months later, postcontrast T1-weighted
image shows spontaneous disappearance of contrast
enhancement (arrow).

(T1WI), high signal intensity on T2-weighted image (T2WI)
(Fig. 1A) and fluid-attenuated inversion recovery, and partial
enhancement of the mass on postcontrast TIWI (Fig. 1B).
There was no sign of hydrocephalus. Contrast enhancement
was smaller on follow-up MRI at 10 months (19 years old) and
totally disappeared at 18 months (20 years old) without tumor
growth (Fig. 2). Notably, her symptoms were relieved without

Fig. 3 - Seventeen years after the first MRI, the tumor
exhibits no contrast enhancement (arrow).

any therapeutic interventions. Seventeen years after her first
MRI, when she was 35 years old, we observed slight tumor
growth, but the signal intensities of the tumor on T1WI and
T2WI didn’t change. There was no bleed on susceptibility-
weighted imaging. Increased diffusion was observed on
diffusion-weighted imaging and apparent diffusion coeffi-
cient mapping. No contrast enhancement remained (Fig. 3).
MR spectroscopy showed that the N-acetyl- L-aspartate /
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Fig. 4 - Histopathological findings. (A) Hematoxylin and eosin (H-E) staining shows that the tumor consists of a neurocytic
component (upper half) and an astrocytic component (bottom half). Original magnification x100. (B) H-E staining also shows
a neurocytic rosette: the neurocytic tumor cells are arranged around a neuropil core. Original magnification x400. (C) The
neurocytic tumor cells and neuropil core are positive for synaptophysin. Original magnification x400. (D) The astrocytic
component is positive for glial fibrillary acidic protein. It is the same field as (A). Original magnification x100.

chorine ratio was 1.62. No lipid or lactate peaks were present,
indicating benign biological behaviors. ®F-FDG PET/CT
showed lower uptake than the brain parenchyma. There was
no calcification on CT. Postcontrast CT was not used for follow-
up to avoid radiation exposure because she was a young
female and pregnant at 29 years old. When she was 35 years
old, she underwent a tumor biopsy in the fourth ventricle via
transcerebellomedullary fissure without splitting the vermis
by midline suboccipital craniotomy. Histopathologic examina-
tion revealed 2 components of this tumor; the neurocytic and
astrocytic components (Fig. 4A). The neurocytic component
consisted of neural rosettes and perivascular pseudorosettes
with neuropil core positivity for synaptophysin (Fig. 4B and C).
The neurocytic tumor cells had slightly hyperchromatic small
nuclei with inconspicuous nucleoli and minimal cytoplasm.
The astrocytic component tumor cells had oval nuclei with
slightly dense chromatin and fine cytoplasmic processes.
The astrocytic tumor cells were positive for oligodendro-
cyte transcription factor 2 and glial fibrillary acidic protein
(Fig. 4D). Necrosis, microvascular proliferation, and mitotic

figures were absent. The MIB-1 labeling index was lower than
1%. Thus, we diagnosed her with RGNT. She underwent no
additional resection, chemotherapy, or radiation therapy.

Discussion

RGNT can manifest as solid, cystic-solid, or multicystic tu-
mors. On CT, the solid region of the RGNT appears hypodense
and the cystic region shows lower density. On MRI, the solid
part of the RGNT appears hypointense on T1IWI and hyper-
intense on T2WI. Calcification is seen occasionally [4,5]. On
diffusion-weighted imaging, RGNT shows no evidence of
restricted diffusion unless intratumoral hemorrhage occurs
[6]. Yang et al. reported on contrast enhancement patterns
in 38 patients with RGNT [7]. A quarter of RGNTs demon-
strated no enhancement, and the others showed heteroge-
neous (44.7%), rim (23.7%), or focal (7.9%) enhancements,
which were associated with the cystic/solid nature of the
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tumors [7]. RGNT sometimes shows ring enhancement with
a central hypointensity, surrounded by thin or no enhance-
ment, resembling a sectioned green bell pepper [5]. Haryu et
al. reported that the RGNT of the tectum showed spontaneous
disappearance of contrast enhancement [8]. However, there
has been no report on RGNT arising from the pons with
disappearance of contrast enhancement. On the other hand,
Fujiwara et al. reported that contrast enhancement of the
RGNT in the vermis was not found initially but emerged by
the 6-month follow-up examination [9]. Histopathologically,
RGNT consists of 2 components: a neurocytic component
that forms rosettes and/or perivascular pseudorosettes, and
an astrocytic component that resembles a pilocytic astro-
cytoma. Gaudino et al. reported serial changes in contrast
enhancement on follow-up MRI in 30.8% patients with pilo-
cytic astrocytoma [10]. Contrast enhancement fluctuations
were not related to progression of pilocytic astrocytoma
[10]. Degenerative and inflammatory intratumoral changes
affect blood-brain barrier permeability, resulting in contrast
enhancement variability [10]. Moreover, it is also reported that
dysembryoplastic neuroepithelial tumors shows enhancing
part in the tumor becoming nonenhancing during follow-up
and vice versa [11]. According to another case report of
dysembryoplastic neuroepithelial tumors which shows focal
enhancement in the lesion for the first time 12 years after
the initial examination, histopathologic study demonstrates
pilocytic astroglial tissue in this tumor [12]. Therefore, the
astrocytic component of RGNT and pilocytic astroglial tissue
of dysembryoplastic neuroepithelial tumors may be strongly
associated with contrast enhancement fluctuations. This
knowledge may help us better understand RGNT or other
brain tumors with pilocytic astrocytoma component.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2019.05.011.

REFERENCES

[1] Komori T, Scheithauer BW, Hirose T. A rosette-forming
glioneuronal tumor of the fourth ventricle: infratentorial
form of dysembryoplastic neuroepithelial tumor? Am J Surg
Pathol 2002;26:582-91.

[2] Hainfellner JA, Giangaspero F, Rosenblum MK, Gessi M,
Preusser M. Rosette-forming glioneuronal tumor. WHO
Classification of Tumors of the Central Nervous System.
Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, editors. Lyon:
International Agency for Reseach on Cancer; 2016.

Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, Burger PC,

Jouvet A, et al. The 2007 WHO classification of tumors of the

central nervous system. Acta Neuropathol 2007;114:97-109.

[4] Luan S, Zhuang D, Sun L, Huang FP. Rosette-forming

glioneuronal tumor (RGNT) of the fourth ventricle: case
report and review of literature. Clin Neurol Neurosurg
2010;112:362-4.

[5] GaoL,Han F,JunY, XiongJ,Lv Y, Yao Z, et al. Imaging

features of rosette-forming glioneuronal tumors. Clin Radiol

2018;73:275-82.

Medhi G, Prasad C, Saini J, Pendharkar H, Bhat MD, Pandey P,

et al. Imaging features of rosette-forming glioneuronal

tumors (RGNTSs): a series of seven cases. Eur Radiol
2016;26:262-70.

Yang C, Fang]J,Li G,Li S,Ha T, Wang]J,

et al. Histoopathological, molecular, clinical and radiological

characterization of rosette-forming glioneuronal tumor in

central nervous system. Oncotarget 2017;8:109175-90.

Haryu S, Saito R, Kanamori M, Sonoda Y, Kumabe T,

Watanabe M, et al. Rosette-forming glioneuronal tumor: rare

case presented with spontaneous disappearance of contrast

enhancement. NMC Case Rep ] 2015;2:65-7.

Fujiwara H, Hamazaki S, Kanomata N, Matsuzaki K,

Nishimura H, Irei I, et al. A case of rosette-forming

glioneuronal tumor. Shindanbyori 2012;29:136-41.

[10] Gaudino S, Quaglio F, Schiarelli C, Martucci M, Tartaglione T,
Gualano MR, et al. Spontaneous modifications of contrast
enhancement in childhood non-cerebellar pilocytic
astrocytomas. Neuroradiology 2012;54:989-95.

[11] Campos AR, Clusmann H, von Lene M, Niehusmann P,
Becker AJ, Schwann J, et al. Simple and complex
dysembryoplastic neuroepithelial tutors (DNT) variants:
clinical profile, MRI, and histopathology. Neuroradiology
2009;51:433-43.

[12] Matyja E, Grajkowska W, Kunert P, Marchel A. A peculiar
histopathological form of dysembryoplastic neuroepithelial
tumor with separated pilocytic astrocytoma and
rosette-forming glioneuronal tumor components.
Neuropathology 2014;34:491-8.

[3

6

[7

8

El


https://doi.org/10.1016/j.radcr.2019.05.011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0012
http://refhub.elsevier.com/S1930-0433(19)30203-1/sbref0012

	A case of a rosette-forming glioneuronal tumor arising from the pons with disappearance of contrast enhancement
	 Introduction
	 Case report
	 Discussion
	 Supplementary materials
	 References


