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Resumen

ANTECEDENTES: El ganglioglioma y el gangliocitoma son neoplasias poco frecuentes 
del sistema nervioso central, que se manaifientan principalmente en adultos jóvenes 
y por lo general se asignan al grado I de la OMS. Las neoplasias que aparecen en la 
glándula pituitaria son excepcionales. 

CASO CLÍNICO: Caso 1: Paciente femenida de 54 años, con adenoma hipofisario 
secretor de ACTH recurrente. La biopsia obtenida de la cuarta cirugía reveló un gan-
glioglioma. Caso 2: Paciente masculino de 25 años, con una masa hipofisaria, que 
histológicamente mostraba un ganglioglioma. Ambos tumores mostraron mostraron 
inmunorreacción positiva de neuronas gigantes y pleomórficas a SNE, sinaptofisina, 
DARP32, EMA, tubulina, proopiomelanocortina, neurofilamentoy el gen PTTG-1; se 
observó expresión focal para p53, y el índice de Ki67 fue menor del 5% en ambos 
casos. La cromogranina, ECA, AFP, citoqueratinas, HBM45, vimentina y desmina 
resultaron negativas. El marcador GFAP fue positivo en la matriz fibrilar del segundo 
caso y negativo en el primero.

CONCLUSIONES: Los tumores con neuronas en la glándula pituitaria son excpecio-
nales y se requieren estudios de recciones de inmunohistoquímica para establecer el 
diagnóstico certero. El diagnóstico diferencial debe establecer con la identificación de 
neuronas atrapadas vs neuronas neoplásicas.  

PALABRAS CLAVE: Ganglioglioma; Gangliocitoma; tumores sillares tumores pituitarios; 
Tumores con diferenciación neuronal; Inmunohistoquímica. 

Abstract

BACKGROUND: Ganglioglioma and gangliocytoma are rare neoplasms of the central 
nervous system, manifesting mainly in young adults and usually assigned to WHO 
grade I. Neoplasms that appear in the pituitary gland are exceptional.  

CLINICAL CASE: Case 1: 54-year-old female patient with recurrent ACTH-secreting pitu-
itary adenoma. The biopsy obtained from the fourth surgery revealed a ganglioglioma. 
Case 2: 25-year-old male patient with a pituitary mass, which histologically showed a 
ganglioglioma. Both tumors showed positive immunoreaction of giant and pleomor-
phic neurons to SNE, synaptophysin, DARP32, EMA, tubulin, proopiomelanocortin, 
neurofilament, and the PTTG-1 gene; focal expression for p53 was observed, and the 
Ki67 index was less than 5% in both cases. Chromogranin, ACE, AFP, cytokeratins, 
HBM45, vimentin and desmin were negative. The GFAP marker was positive in the 
fibrillar matrix of the second case and negative in the first.  

CONCLUSIONS: Tumors with neurons in the pituitary gland are exceptional and im-
munohistochemical reaction studies are required to establish an accurate diagnosis. 
The differential diagnosis must be established with the identification of trapped neurons 
vs. neoplastic neurons.  

KEYWORDS: Ganglioglioma; Gangliocytoma; sellar tumors pituitary tumors; Tumors 
with neuronal differentiation; Immunohistochemistry.
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INTRODUCTION 

Neuronal and neuroglial tumors (NGT) are 
neuroepithelial tumors composed by mature 
ganglion cells and neurons (gangliocytoma) 
(GC) and fibrillary or glial cells (Ganglioglioma) 
(GG) and anaplastic Ganglioglioma (AGG).1 Both 
tumors are considered as WHO I or II, accord-
ing presence of cellular atypia,1,2 both tumors 
represent 0.4% of all Central Nervous System 
(CNS) tumors and 1.3% of all brain tumors.1 The 
most common location is the temporal lobe.1 
Other rare localization represents 1% of all brain 
tumors and including; cerebellum,3 brain stem, 
spinal cord, pontomedullary,4 nerves, intraven-
tricular,5 pituitary,1,2,4,6-8 suprasellar region9 and 
pineal gland. The most frequent entity observed 
in patients long-term of epilepsy. Symptoms vary 
according tumor size and tumor localization, 
this entity observed in patient with long-term 
epilepsy.   The age of the patients ranges from 
2 months to 70 years.   MRI usually show solid 
mass or cyst with mural nodule and can be calci-
fied, hemorrhages and necrosis are rare.1

Those tumors are usually benign well differenti-
ated tumor with slowly growing neuroepithelial 
tumor, composed by neoplastic mature ganglion 
cells, groups of large multipolar neurons with 
often dysplastic features.1 However, the stroma 
consists of non-neoplastic glial components and 
network of reticulin fibers with perivascular loca-
tion.1 Dysplastic neurons are characterized by 
loss of the cytoarquitectural organization with 
clustered appearance, cytomegalic, peri mem-
branous aggregate, bi or multinuclear. The stroma 
could resemble fibrillary diffuse astrocytoma or 
oligodendroglioma or pilocytic astrocytoma.1 Eo-
sinophilic granular bodies   and Rosenthal fibers 
could be presented. However, GANGLIOMA 
are considered to be WHO grade III because 
they exhibit anaplastic features in their glial 
component.1,2 By immunohistochemistry those 
tumors usually express neuronal proteins such 

as MAP2, NeuN, neurofilament, synaptophysin 
(syn), neuron specific enolase (NSE), and glial 
fibrillary acidic protein (GFAP)that it is usually 
positive in the stroma, in the neoplastic glial ele-
ments and lacking in neurons.3 Mitotic features 
are rare and MIB1 index is low (1.1 to 2.7%).1

In the present study, we reported two cases of 
pituitary tumor with neurons, one GANGLIOMA 
and pituitary adenoma secretor of ACTH, and 
the other one was a GANGLIOMA, who were 
enrolled as sellar tumor.

CLINICAL CASES

Case 1

A 54 years old-Women, she had been operated 
for pituitary adenoma in three times. Current 
condition started with headache, amenorrhea, 
galactorrhea, and five months after Cushing 
syndrome and visual disturbance. MRI showed   
pituitary tumor (PT) again, recurrent tumor was 
considered (Figures 1A and 1B), she was again 
subjected to surgery because of tumor recur-
rence. Histologically a tumor with biphasic 
pattern, one formed by a pituitary adenoma 
classic identified (Fig 1C), and a second pat-
tern where large cells with abundant cytoplasm 
(Figure 1D) with eosinophilic core with the 
presence of prominent nucleoli (Figure 1E). 
Some of these cells were pleomorphic, and a 
reach fibrillary pattern (Figure 2f). Immunohis-
tochemistry revealed positive ACTH (Figure 1G), 
synaptophysin, NSE. The GFAP was negative 
in both adenoma cells and ganglion cells but 
occasionally interspersed shows positive cells. 
EMA, Tubulin, Neurofilament, DARP32 and 
chromogranin and were negative. The tumor 
was positive to p53 and Mib1 proliferation index 
(Ki67) was 5%. Proopiomelanocortin (Figure 
1H) and the PTTG-1 gene were also positive. 
Transnasal resection of the lesion was performed 
and the patient is asymptomatic two years later.
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Case 2

25 years old-man, with history of headache and 
progressive visual disturbance one year ago. 
The MRI showed a pituitary adenoma (Figure 
2A and 2B), neoplasm was isointense that was 
graded as IIIa according Hardy-Vezina.  He 
was operated in one time. Total resection was 
performed. Histologically tumor was formed by 
only one histological Pattern numerous giant 
cells were observed, those cells corresponding 
to neurons (Figure 2C and 2D), with a fibrillary 
stroma. Immunohistochemistry those cells were 
immunoreaction to neuron specific enolase 
(NSE) (Figure 2E), synaptophysin, PTTG-1gene 
(Figure 2F), neurofilament, tubulin (Figure 2G), 
Proopiomelanocortin and DARP32 (Figure 2H), 

and the stroma was GFAP and vimentin positive 
immunoreaction. P53 was focally positive and 
Ki67-li was 5%. It was negative to EMA, chro-
mogranin, HMB45 and CD20. Diagnoses were 
ganglioglioma of the pineal gland. 

DISCUSSION

The histogenesis of this tumor remained con-
troversial, Horvath E, et al.,5 suggested that the 
presence of these ganglion cells with features 
similar to those of magnocellular hypothalamic 
neurons in pituitary gland could be considered 
the result of abnormal migration during the 
early phase of embryonic life, or differentiation 
or anomaly maturation of neuroblasts, this rare 
event presumed to occur in the neurohypophysis 

A B C D

E F G H

Figure 1. Case 1. (A) and (B) MRI showed a sellar mass, isointense gratified as grade IIa according Hardy-Vesina 
(HV). (C) And (D) histologically tumor showed numerous giant cells with nucleoli and abundant eosinophilic 
cytoplasm. The size of neurons was variable (H&E x200). Immunohistochemistry, the tumor was immunoreaction 
to (E) PTTG-1 gene, (F) DARP32, (G) Proopiomelanocortin, and (H) tubulin positive stroma round the neurons 
(IHQ stain x400 original magnification).
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maturation process. And observed that neuronal 
cells expressed alpha subunit, and beta-endor-
phin.5 An origin from dysplastic, malformities 
glioneural precursor with neoplastic transforma-
tion, as well as, a hamartomatous transformation 
of the glial element has been suggested.5 

We presented two cases of pituitary tumors 
with neurons, one case was a recurrent ad-
enoma and fourth biopsy presented neuronal 
differentiation (GANGLIOCYTOMA) and in the 
second case was a GANGLIOMA. In both cases 
were positive for SNE, synaptophysin, DARPP 
32, Proopiomelanocortin, one showed tubulin, 
neurofilament and glial stroma, GFAP positive. 
Both tumors were EMA, chromogranin negative.

Suprasellar GANGLIOMA with unusual dif-
fuse involvement of the entire optico-chiasmal 
hypothalamic pathway is a very rare presenta-
tion,9 often occur in combination with pituitary 
adenomas (PA), which are frequently associated 
with the hyper secretion of pituitary hormones, 
particularly growth hormones.8,9  Fehn M, et 
al.,7 reported the association with vasopressin 
immunoexpression.  Mikami S, et al.,10 reported 
a combined GANGLIOCYTOMA and prolactino-
ma. One of our cases was a recurring functional 
adenoma, ACTH producer.  

The ultrastructure imagines of GANGLIOMA 
observed the presence of dense-cored vesicles, 
synaptic vesicles, synapses and a basal mem-

Figure 2. Case 2. (A) And (B) MRI showed a sellar tumor. The pituitary gland showed a neoplasm with isointense 
and hyperintense areas that was diagnosed as pituitary adenomas, grade IIIa according HV. (C) Histologically 
tumor showed a numerous giant cell with nucleoli and abundant eosinophilic cytoplasm. (D) The size of neurons 
was variable and some of them were pleomorphic and hyperchromatic (H&E x400). By immunohistochemistry 
the tumor was immunoreaction to (E) PTTG-1 gene, (F) DARP32, (G) GFAP with fine fibrillary stroma positive 
immunoexpression and (H) showed tubulin positive stroma round the neurons (IHQ stain x400 original mag-
nification).

A B C D

E F G H
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brane, with dystrophic neurites, autophagic 
vacuoles, and intermediate filaments, multive-
sicular bodies. In most cases reported have been 
observed abundant dense core vesicles, as well 
as, synapses features.11  

Some GANGLIOMA differ and depending on 
the localization and presented neuronal and glial 
components characterized either by NF, NSE and 
Syn or GFAP immunoreactivity.1 Dysplastic gan-
gliocytoma (Lhermitte-Duclos disease) cerebellar 
tumor is composed of dysplastic ganglion cells. 
Only the tumor of the youngest patient could 
presented desmoplasia.1 Observations indicate at 
an easy classification of glial component contrary 
to neuronal component in relation to the origin 
of neuronal changes.3 Desmoplastic infantile 
astrocytoma and gangliocytoma composed of 
prominent desmoplastic stroma with neuro-
epithelial components, restricted to neoplastic 
astrocytes with a variable neuronal component.1 
Sugita Y, et al.12 reported a case of GANGLIOMA 
with pleomorphic xanthoastrocytoma as a com-
ponent of a temporal lobe cystic. Phi JH, et al.,13 
demonstrated atypical cell clusters expressing 
both neuronal and oligodendrocytes markers, 
other cases of GANGLIOMA with other pattern 
as; ependymal differentiation,14 with meningoma-
tous and myofibroblastic components.15 Multiple 
intracranial GANGLIOMA is an extremely rare 
condition, generally has been associated with 
van Recklinghausen neurofibromatosis.16 Some 
tumors may also display a clear cell morphology, 
which raises the differential diagnosis of oligoden-
droglioma or dysembryoblastic neuroepithelial 
tumor.  Ganglion cells can be present in neurocy-
tomas and papillary Glioneural tumors.1 In those 
tumor mitotic features are usually rare and ki67-li 
is low and present only in the glial component, 
and mean value ranged from 1.1 to 2.7%.1

Pleomorphic and atypical neurons have been 
observed by the malignant changes only affected 
the glial component.1 Mittelbronn M, et al,17 
published a low-grade GANGLIOMA rapidly 

progressing to a WHO grade IV tumor show-
ing malignant transformation in both astroglial 
and neuronal cell components. Takei H, et al.18 
reported a rare case of anaplastic GANGLIOMA 
arising from a Lhermitte-Duclos-like lesion.

Other tumors could be considered as differential 
diagnosis are; Pituicytoma19 and granular cells 
tumor20 and astrocytomas are rare tumors1 oc-
curring in the neurohypophysis location.   

The few cases of WHO grade III Ganglioglioma 
were either primarily malignant glio-neuronal 
tumors or underwent malignant progression 
from other WHO grades after radiotherapy.2,7,8 
Ganglioma with a glioblastoma component and 
high-grade atypia of neuronal cells are extremely 
rare findings.21 Mekni A, et al.2 and Rogojan L. 
et al.,21 reported a case of ganglioma with glio-
blastoma component, that histologically, two 
cell populations were observed: a predominant 
glial component consisting in a glioblastoma 
and ganglion cells positive to antibodies to 
GFAP and neuronal cells by chromogranin and 
synaptophysin markers. There was an accumula-
tion of p53-positive cells. There was a high Ki-67 
labelling index (19%). Good prognosis usually 
is associated with temporal location, complete 
surgical resection, low ki67-li, lacking of p53 
immunoexpression.

CONCLUSION

Neuronal tumor in pituitary gland is rare, and 
variety of neurons as well as minor components 
can be very broad, we presented two differ-
ent pituitary tumors with neurons, one was 
pituitary adenoma with neuronal differentiation 
and second one might be a GANGLIOMA with 
pleomorphic neurons. 
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