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1. Abstract

1.1. Introduction: Papillary Glioneuronal Tumor (PGNT) is a
grade I tumor based on the new World Health Organization CNS
tumor classification. Its special feature concerns its biphasic histo-
logic pattern of both glial and neuronal elements. Because of the
rarity of this entity, literature is mostly based on case reports.

1.2. Research Question: The objective of this paper is to display
our experience treating endoscopically a papillary glioneuronal
tumor located into the third ventricle in an adult patient and to
highlight the main points of the literature.

1.3. Material & Methods: A 75-year-old patient with known Par-
kinson disease presented with episodes of loss of consciousness
and gait disorders in our institution. Brain MRI demonstrated en-
largement of ventricular system due to an obstruction caused by an
intraventricular tumor in the third ventricle.

1.4. Results: Patient underwent an endoscopic subtotal removal of
the tumor. Postoperative brain CT scan revealed minor residual of
the tumor and patient was discharged 2 days after surgery in good
clinical condition. Histopathological analysis of the tumor sam-
ples matched the diagnosis of PGNT. Postoperative follow-up in 1
month demonstrated great neurological improvement.

1.5. Discussion & Conclusion: Literature reports that total sur-
gical resection is the treatment of choice in almost all cases of
PGNT giving the most favorable clinical outcome. Only 4 cases
of PGNT located in 3rd ventricle have been recorded and data for
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endoscopic management found only for one of the cases concern-
ing a pediatric patient. Therefore, we report for first time removal
of third ventricle papillary glioneuronal tumor in adult patients via
the endoscopic technique.

2. Introduction

Papillary Glioneuronal Tumor (PGNT) was discovered relatively
recently, in 1998, and concerns a biphasic CNS neoplasm char-
acterized by pseudopapillae lined glial cells with interpapillary
neuronal elements. Based on the new 2021 edition of the WHO
classification of CNS tumors, PGNT is considered a grade I tumor,
in the category of glioneuronal and neuronal tumors [1]. The liter-
ature surrounding this tumor is mostly based on case reports and
epidemiologic data demonstrate that the rare PGNT accounts only
for 0,02% of intracranial oncology [2].

The purpose of this paper is to present our experience of this un-
usual neurosurgical entity and review its bibliography. The differ-
ence with this study lies in the fact that it is the 5th PGNT case in
literature located in the third ventricle and we decided to treat it
endoscopically. No data have been found for endoscopic manage-
ment of ventricular PGNT tumors in adult patients.

3. Case Presentation

A 75-year-old man, with known Parkinson disease on medication
since 2009, presented with episodes of loss of consciousness and
gait disorders. Contrast enhancement brain MRI demonstrated en-
largement of ventricular system due to an obstruction caused by an
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intraventricular tumor in the 3rd ventricle. Initially, it was thought
to be a high-grade glioma and thus had to be operated on. Be-
cause of the patient’s age, an endoscopic approach was suggested
to manage this lesion as minimally as possible (Figure 1).

Patient underwent a right frontal burr hole at Kocher’s point for
an endoscopic subtotal removal of the tumor via right lateral ven-
tricle -foramen of Monro — 3rd ventricle, and a third ventriculos-
tomy - septostomy were performed for drainage of CSF. After a
few minutes delay due to antiparkinsonian treatment, the patient
was promptly extubated with an uneventful postoperative course
(Figure 2).

Case Report

Post-operative brain CT scan revealed minor residual of the tumor.
Patient was discharged 2 days after surgery in good clinical con-
dition. Histopathological analysis of the tumor samples showed
vascularized areas consisted of neuronal and oligodendroglia cells
with immunophenotype of GFAP+, synaptophysin+, OLIG2+ that
matching the diagnosis of Papillary Glioneuronal Tumor. Ki-pro-
liferation index found at about 1%. Follow-up in 1 month after
surgery demonstrated great improvement of gait and elimination
of instability. Oncologic assessment and management was recom-

mended to the patient (Figure 3).

Figure 1: Preoperative MRI T1 weighted contrast enhancement illustrating lesion into the third ventricle (axial, sagittal, coronal).

o

Figure 2: Endoscopic intraoperative images demonstrating the tumor and the anatomical correlations to the surrounding structures.
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Figure 3: Postoperative brain CT scan with IV contrast day 1 postoperatively (a, b) and MRI T1 weighted contrast enhancement at 1 month follow-up
(c, d).

4. Discussion

The rare Papillary Glioneuronal Tumor (PGNT) was firstly report-
ed in the article of Komori et al. in 1998, presenting 9 cases of an
extraventricular tumor with indolent behavior composed primarily
of glioneuronal elements with prominent pseudopapillary structure
[3]. Its recognition as a separate entity was published in the 2007
edition of the World Health Organization (WHO) classification of
CNS tumors and is considered as grade I tumor in the category of
neuronal and mixed neuronal-glial tumors [4]. In earlier bibliogra-
phy, it was described as pseudopapillary ganglioglioneurocytoma
or pseudopapillary neurocytoma with glial differentiation [5]. In
the new WHO classification in 2021, gliomas, glioneuronal and
neuronal tumors are divided in six groups, from which the catego-
ry of glioneuronal and neuronal tumors (CNS5) include fourteen
separate tumor subgroups with papillary glioneuronal tumor being
one of them [1].

Approximately just under 140 papillary glioneuronal tumor cases
were revealed by reviewing the literature until 2017, and less than
20 patients with PGNTs have been recorded from 2017 to 2021
[6-11]. It mostly affects young adults in age around 25 years old,
however, it has been reported in all age groups (range 2-75 years
old) [7, 8, 12]. In a systematic review of Ahmed et al. in 2017, it
is reported that 80% of PGNT cases concern patients less than 40
years old [8]. While in most papers it is supported that there is no
gender predilection, some authors suggest that PGNT is more fre-
quent in males [5, 7, 8].

The features that make special PGNT are the two distinct histo-
logical patterns. This means that the macroscopic mixture of solid
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and cystic components, microscopically, is formed by both glial
(astrocytic) and neuronal elements [13]. The glial component con-
sists of small uniform glial cells pseudopapillae lined with hyalin-
ized vascular cores without atypia or mitosis [11, 13]. Additional-
ly, the neuronal component is characterized by an interpapillary
zone occupied by neurocytes with uniform nuclei and occasional
perinuclear halos and mixed with ganglion and ganglioid cells [13,
14]. Vascular proliferation and necrosis are exceptional in PGNT
and gliosis overwhelm the surrounding brain tissue [13]. Immuno-
histochemical exams of PGNT samples reveal again its biphasic
character. Glial appearance has an immunophenotype of GFAP+,
S100+ and nestin+, while neuronal components are explained by
synaptophysin+, neuron-specific enolase+, and class III beta-tu-
bulin+ [5]. Molecular analysis has demonstrated the association
of PGNT with the presence of a fusion gene SCL44A1/PRKCA,
which seems to be a common characteristic of most PGNTs with
a high diagnostic value and detectable by FISH [2, 11, 15]. In the
new WHO classification in 2021, PRKCA is regarded as a key-di-
agnostic gene for papillary glioneuronal tumors [1]. This type of
cancer in general has a low proliferation index (Ki67 = 1-2%) [7,
13]. Only in a pooled analysis of Ahmed et al. in 2017, it was men-
tioned that average Ki67 of PGNT accounts of 3.6% [8]. However,
in extremely rare cases, there have been reported cases with high
mitotic index and aggressive behavior [5, 13].

Clinical manifestation of this glioneuronal tumor variates from an
indolent behavior to mild neurological deficits. Symptoms may in-
clude fever, headaches, seizures, vertigo, vomiting, language dis-
turbances, vision behavioral changes and neck pain [8].
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Concerning its radiological appearance, literature review suggests
a tumor usually presented as a demarcated and heterogeneously
contrast-enhanced mass with some calcification. Occasionally,
PGNT consists of cystic formation and hemorrhage with incidents
of 86% and 10% respectively [2, 16]. Only slight edema may be
present. MRI is the gold-standard for its illustration and PGNT is
described isointense to hypointense on T1, heterogeneously hyper-
intense on T2, and Flair. While the cystic components may be sup-
pressed, the solid nodules are heterogeneous enhanced. Regarding
its topography, radiographic appearance of PGNT does not have
any distinct characteristics and resembles to the one of ganglio-
glioma [16]. It may be surmised that this glioneuronal tumor may
arise from anywhere in the central nervous system and mostly su-
pratentorial locations close to the ventricles [2, 8]. The most pre-
ferred sites for PGNT are temporal, frontal, parietal lobes and less
often it is developed in more than one lobes or into ventricles [2, 8,
12, 17]. The periventricular association of PGNT in the majority of
cases suggests its possible origin from the germinative zone in the
subependymal plate and explains its presentation with symptoms
of obstructive hydrocephalus [3, 8, 17].

Because of its non-specific radiological and clinical presentation
diagnosis of PGNT is difficult. Differential diagnosis may include
other masses presenting radiologically with a cystic component
and variably enhancing nodules [5, 18]. For instance, ganglioglio-
ma- gangliocytoma, pleomorphic xanthoastrocytoma, pilocytic
astrocytoma, astroblastoma, clear cell ependymoma, oligodendro-
glioma, diffuse astrocytoma, Rosette-forming glioneuronal tumors
[13].

Papillary glioneuronal tumors are usually indolent and their com-
plete surgical resection is the treatment of choice in almost all cas-
es giving the most favorable clinical outcome [13]. In his article,
Ahmed et al. described that PGNTs with Ki-67<5% being resected
in gross total mode, do not demand further management [2, §].
After radical excision, prognosis with free survival and overall
survival is very good, with follow-up free of disease for up to 7
years after total resection as reported by Bouvier-Labit et al. in
their article in 2000 [6, 14]. Lavrador et al. propose the use of
5-ALA fluorescent in the lesion to achieve complete removal of
PGNT [19].

Even PGNTs are classified as grade I, PGNT has the potential to
exhibit an aggressive clinical course or recurrence [16]. Age and
Ki-67 index may predispose patients to a worse outcome. Either
the glial or neuronal component may be blamed for the malignant
or anaplastic nature of glioneuronal tumor [20]. In the aggres-
sive or anaplastic phenotype of PGNT, adjuvant radiotherapy and
chemotherapy may be needed [8, 16]. Additionally, only scarce
data have revealed, an extremely rare appearance of primary met-
astatic dissemination of such tumors.

Reviewing scientific data concerning papillary glioneuronal tu-
mor cases similar to ours, literature demonstrated only 4 cases of
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PGNTs in the third ventricle. In general, the intraventricular pat-
tern of this tumor is more frequent in lateral ventricles and aque-
duct than in the 3rd ventricle [20]. The cases found concern one
adult - a female patients 28 years old with a PGNT located in the
third ventricle, and 3 children - a 4-year-old boy with this tumor
in the pineal region, 3rd, and lateral ventricle, a 7-year-old girl
with a mass of PGNT in the 3rd ventricle and a similar case of a
8-year-old boy [15, 20-23]. Regarding the adult patient and the
8-year-old boy, no available data was found in the literature. How-
ever, as far as the other two children are concerned, the 4-year-old
boy was treated endoscopically while the girl underwent a trans-
cortical transventricular approach [22, 23]. In the vast majority of
papers describing the technique used for total or subtotal resection
of PGNTs, craniotomy was performed. Except from the endoscop-
ic treatment of the 4-year-old boy with the PGNT lesion in pineal
region, third and lateral ventricle, only in the article of Saratziotis
et al. endoscopic endonasal surgery is mentioned for removal of a
PGNT lesion located in the suprasellar area of the optic chiasm and
aqueduct in a 14-year-old girl [9]. In no papers is referred removal
of papillary glioneuronal tumor in adult patients via the endoscop-
ic technique similar to the management of our case. Finally, our
patient aged 75 years old belongs to the very rare category of pap-
illary glioneuronal tumor occurring in the elderly.

5. Conclusion

PGNT is a rare newly diagnosed brain tumor group and therefore
literature surrounding it is still based on case reports in order to
complete its profile. Our paper adds an extra case of this entity and
more particularly in the category of papillary glioneuronal tumors
located into the third ventricle. It is the first time that endoscopic
treatment is mentioned for a third ventricle papillary glioneuronal
tumor in an adult patient.
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