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ABSTRACT 

Gangliocytoma of the pituitary gland is a rare lesion that often occurs in combination with pituitary adenomas and the exact origin is the 
subject of discussion. We report a rare case of an intrasellar mass of combined gangliocytoma/ pituitary adenoma coexistent with Rathke’s 
cleft cyst. A 50-year-old female was admitted to our hospital with headache, mild acromegaly, and bitemporal hemianopsia. Histologically 
the tumor was composed of triphasic component of pituitary adenoma, clusters of ganglion cells and small cysts embedded in a variably 
dense neuropil substrate. Immunohistochemical analysis revealed the ganglion cells and adenoma cells were positive for synaptophysin and 
neurofilament. The lining of Rathke’s cleft cyst was immunoreactive for cytokeratin 8. The exact pathogenesis of combined sellar pathology is 
not clear yet. However, a common stem/progenitor cell origin of both the adenomatous and neuronal component of these lesions has been 
suggested.      
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ÖZ 

Hipofiz bezi gangliositomu sıklıkla hipofiz adenomlarıyla kombinasyon halinde görülen nadir bir lezyondur ve kesin kökeni belli değildir. Rathke 
yarığı kistiyle birlikte görülen kombine gangliositom/hipofiz adenomundan oluşan nadir bir intrasellar kitle bildiriyoruz. 50 yaşında bir kadın 
hastanemize baş ağrısı, hafif akromegali ve bitemporal hemianopsiyle yatırıldı. Histolojik olarak tümör, hipofiz adenomunun trifazik bileşeni, 
gangliyon hücreleri kümeleri ve değişken şekilde yoğun nöropil substratına gömülü küçük kistlerden oluşmaktaydı. İmmünohistokimyasal 
analiz gangliyon hücreleri ve adenom hücrelerinin sinaptofizin ve nörofilament için pozitif olduğunu gösterdi. Rathke yarığı kistini döşeyen 
tabaka sitokeratin 8 için immünoreaktifti. Kombine sellar patolojinin tam patolojisi henüz kesin değildir. Ancak bu lezyonlarda hem adenomatöz 
hem nöronal bileşenin ortak bir kök/progenitor hücre kökeni düşünülmektedir. 
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Acromegaly Associated with Mixed Pituitary 
Adenoma-Gangliocytoma and Rathke’s Cleft Cyst 
Karışık Hipofiz Adenomu-Gangliositom ve Rathke Yarığı Kistiyle İlişkili 
Akromegali

INTRODUCTION

Collision tumors are defined as histologically different tumors 
close to each other. A great variety of lesions such as neoplastic, 
vascular, congenital, or infectious/inflammatory lesions can 
be found in combination. The presence of a collision tumor in 
the sellar region represents a very rare event. A preoperative 
diagnosis is usually very difficult and cases present clinically 
and radiologically as pituitary adenomas. Histological studies 
confirm the definitive diagnosis. The pathogenesis of these 
rare lesions is still unknown. Most combinations include 
the coexistence of a pituitary adenoma and a cystic tumor, 
particularly a Rathke cleft cyst (9,12).

The aim of this article was to report a gangliocytoma co-
existing with a growth hormone (GH) secreting pituitary 
adenoma and Rathke’s cleft cyst. Clinicopathologic correlation 
and review of the literature are undertaken.

 CASE REPORT

A 50-year-old woman with a history of diabetes mellitus 
was admitted to the neurosurgery department with chief 
complaint of headaches and visual disturbances since 2 
months ago. Physical examination revealed signs of mild 
acromegaly. Bilateral temporal hemianopsia was detected on 
ophthalmologic examination. The patient was preoperatively 
evaluated by an endocrinologist. Serum triiodothyronine 
(T3), thyroxine (T4), thyroid-stimulating hormone (TSH), 
luteinizing hormone (LH), follicle-stimulating hormone 
(FSH), adrenocorticotrophic hormone (ACTH) and cortisol 
levels were normal. GH serum levels were elevated (15.7 
ng/ml). Prolactin level was marginally increased at 30 ng/
ml, (145.0 ng/ml; normal 2.5–20 ng/ml). MRI studies of 
the sellar region were performed as sagittal and coronal 
planes and included T1-weighted sequences, T1-weighted 
images after administration of gadolinium (Gd) and T2-
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weighted images. The images showed an intrasellar mass 
and the lesion enhanced after Gd administration (Figure 1). 
A clinical diagnosis of pituitary adenoma was made and she 
was operated via the transsphenoidal approach. Loss of the 
inhibitory effect of hypothalamic dopamine release due to 
tumoral ‘‘stalk effect’’ was suggested as an etiology of mild 
increased of prolactin level. After the operation, the patient’s 
serum PRL level returned to normal (7.6 ng/ml).

Histologically, the sellar tumor was composed of three 
different parts. Pituitary adenoma, the major component, 
was composed of small cells with ovoid nuclei (Figure 2A,B). 
In the gangliocytoma, neuronal component with areas of 
abundant neurofibrillary background containing isolated 
or small clusters of ganglion cells were identified. Ganglion 
cells were defined as large cells with glassy cytoplasm and 
single or double nuclei with prominent nucleoli (Figure 
3). Rathke’s cleft cyst with single cell lining that contains 
colloidal material was also present. The cyst was lined by 
ciliated and/or cuboidal epithelial cells. No squamous 
epithelium was identified.  Few psammomatous calcifications 
were present in stroma. There were no features suggesting 
aggressive behavior. Both ganglion cells and adenoma cells 
were immunoreactive for synaptophysin and neurofilament 
(Figure 4,5). Rathke’s cleft cyst cell lining was immunoreactive 
for keratin 8 (Figure 6). The final diagnosis is mixed pituitary 
adenoma-gangliocytoma with Rathke’s cleft cyst.

DISCUSSION

To our knowledge, our case is the first report of gangliocytoma 
co-existing with GH-producing pituitary adenoma and 
Rathke’s cleft cyst. 

Figure 1: Coronal T1-weighted MRI showing a sellar mass.

Figure 2A, B: Rathke’s cleft cyst with single cell lining contains 
colloidal material. The surrounded tissue corresponds to pituitary 
adenoma /gangliocytoma (H&E × 200).

Figure 3: Gangliocytoma admixed with pituitary adenoma. 
The gangliocytic component contains large ganglion cells with 
abundant cytoplasm and prominent nuclei. (H&E × 400).
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To our knowledge, approximately less than 80 cases of 
pituitary adenomas containing ganglions have been reported 
(9,11,12). The other synonyms are mixed pituitary adenoma-
gangliocytoma, gangliocytoma with pituitary adenoma, 
pituitary adenoma with neuronal metaplasia (gangliocytoma), 
and pituitary adenoma with neuronal choristoma (PANCH). 
The majority of patients was females and preoperatively 
diagnosed as pituitary adenoma (1,7,8,13,14,17,19,21,223,24). 
Few cases reported with symptoms of Cushing’s disease or 
excessive PRL secretion (2,8, 15,20,24).

A number of reports of Rathke’s cleft cysts coexisting with 
pituitary adenomas have been also published in English 
literature (4,7,16,18, 22) , that the majority of them were 
prolactinomas (15). A smaller number were GH-secreting 
(5,17,21), corticotrophic (4), or nonfunctional adenoma (10). A 
mixed gangliocytoma-adenoma with ependymal component 
was also reported; which clinically presented with acromegaly 
and menstrual problems (25).

The tumor cells in pituitary adenomas have monoclonal 
nature. Molecular genetic alteration as either over- or 
underexpressed oncogenes, such as gsp, pituitary tumor-
transforming gene, p16 and the Gadd45y has been shown to 
participate in adenoma formation (3,16).

Gangliocytomas are rare tumors with unknown histogenesis 
(12). Rathke’s cleft cyst seems to be arising from remnants of 
Rathke’s pouch (4,5,16,18,22). The anterior and posterior walls 
of the pouch form the anterior and intermediate lobes of the 
pituitary gland. Normally obliteration of the duct occurs. If the 
lumen is not obliterated, a cyst forms between the anterior 
and posterior lobes of the pituitary (5,16).

Several interesting hypotheses have been suggested to 
explain the histogenesis of different lesions in the sella. One 
theory suggested that abnormal migration of hypothalamic 
neurons within the adenohypophysial parenchyma was 
happen during the early phase of embryogenesis and 
pituitary adenoma developed with a preexisting neuronal 
choristoma (9). Another theory believed that an endocrine or 
paracrine stimulation of adenohypophysial cells by pituitary 
hormone- releasing hypothalamic hormones, which locally 
produced by ganglion cells of the neuronal component was 
responsible for pituitary adenoma formation (14). The third 
theory explained that the ganglion component originated 
from the neural differentiation of a preexisting pituitary 
adenoma (20). Towfighi et al. suggested that both neuronal 
and adenohypophysial cells originate from the same 
embryonal pituitary cell rests, showing intermediate features 
between neuronal and adenohypophysial elements (24). 

The adult pituitary gland like other organs contains stem/
progenitor cell population (7). Kontogeorgos et al. (11) 
suggested that both neuronal and adenohypophysial 
components comes from uncommitted stem/progenitor cells 
that capable of multidirectional differentiation. 

CONCLUSION

Collision sellar lesions in a patient operated for a pituitary 

Figure  6: Rathke’s cleft cyst with single low cuboidal cell lining 
immunoreactive for keratin 8. The surrounded tissue corresponds 
to gangliocytoma. (IHC × 400).

Figure 4: Synaptophysin immunostaining was observed both in 
the ganglions as well as adenoma cells (IHC × 400).

Figure 5: NF staining was positive in ganglion cells as well as 
intermingled adenoma cells (arrow) and fibrillary substrates        
(IHC × 400).
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adenoma is extremely rare and histological studies are essential 
to confirm the diagnosis. Although several hypotheses have 
been proposed to explain the histogenesis of these lesions, 
but the origin of this lesion has been the subject of discussion. 
In the future, progress in molecular pathology and further 
research on the mechanisms of pituitary tumorigenesis can 
explain the mechanisms.
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