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Abstract 
Objective: To describe the histological and immunohistochemical findings 
observed when studying a dysplastic cerebellar gangliocytoma observed in a 
33-year-old man with a history of Thyroid Cancer. Material and Methods: 
Radiological images (MRI) and histological and immunohistochemical prep-
arations obtained from the cerebellar tissue were received in our laboratory. 
Results: A neoplasm constituted by aberrant-looking mature neurons was 
observed that showed negativity for the immunohistochemical markers of the 
PTEN protein, expression of the activity of the PTEN gene. Conclusions: 
Verify the diagnosis of a rare entity, clearly related in scientific publications 
with Cowden’s Syndrome. 
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1. Introduction 

The current standard of hospital care requires pathologists to give increasingly 
accurate diagnoses providing information on not only the nature of the lesion 
(tumoral or reactive inflammatory), its histological lineage and its prognosis, but 
also on clues about its etiopathogenesis. 

This especially true for lesions of genetic origin that are susceptible to heredi-
tary transmission, in which it is necessary to monitor and advises both the pa-
tient and his or her relatives. 

In these situations, immunohistochemistry and molecular biology techniques 
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are indispensable tools employed by pathologists to detect genetic mutations of 
great interest in clinical. 

The abovementioned factors can be considered in the case reported herein of a 
very rare cerebellar tumor closely associated with a mutation of the PTEN gene. 

2. Clinical Case 

A 33-year-old man, without familiar history of interest, reported two years earli-
er a thyroid papillary carcinoma with follicular pattern, treated with hemithy-
roidectomy. The patient presented to our hospital with neurological symptoms 
(headache, gait disturbances, ataxia and dysmetria) in recent weeks, suggestive 
of a cerebellar hemispheric origin. 

Radiological studies (MRI) confirmed the existence of an expansive lesion 4.8 
cm in maximum diameter in the left cerebellar hemisphere that was causing dis-
placement and distortion of the fourth ventricle (Figure 1). With suspicion of 
metastasis, the patient underwent surgery, and the entire resected lesion was sent 
to our laboratory, where the histological study was performed. 

Microscopic examination revealed abnormal proliferation of large cells with a 
neuronal habit and a large amount of cytoplasm, some of which were optically 
empty (Figure 2(a)). Positive immunohistochemistry (enolase, synaptophysin  

 

 
Figure 1. MRI (coronal fast fluid-attenuated inversion recovery (FLAIR) inversion re-
covery fast spin echo sequence (FLAIR irFSES)): Space-occupying lesion located in the 
left cerebellar hemisphere. 

 

 

Figure 2. (a) Dysplastic gangliocytoma: Atypical large neuronal cells, some of which were 
optically empty (HE × 400); (b) Dysplastic gangliocytoma (Immunohistochemistry): Strong 
positivity of aberrant cells for synaptophysin (Synaptophisin × 200). 
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and neurofilaments) confirmed the neuronal lineage of these cells (Figure 2(b)). 
Similarly, immunohistochemical markers showed low tumor proliferative activ-
ity (Ki67 less than 1%) and negativity for the PTEN protein, encoded by the 
PTEN gene, both in tumor cells and histologically normal cerebellum (Figure 
3(a) and Figure 3(b)). On the contrary, in tissue lacking the mutation, used as a 
control, the positivity of this marker is observed (Figure 4). 

Based on these findings, our diagnosis was dysplastic gangliocytoma of the 
cerebellum (Lhermitte-Duclos disease). 

3. Discussion 

Mutation of the tumor suppressor gene PTEN, a gene located on the long arm of 
chromosome 10 (10q23), is the genetic alteration that characterizes Cowden 
syndrome, also called multiple hamartoma syndrome [1] [2] [3]. 

This hereditary syndrome has an autosomal dominant pattern and is charac-
terized by the development of multiple benign and malignant neoplasms in the 
thyroid, breast, endometrium, colon, and kidney [4] [5]. Despite the great diver-
sity of neoplasms that can accompany this syndrome, there are two entities, both 
benign in nature, whose presence is practically pathognomonic. The first one is 
multiple trichilemmomas [6] [7], cutaneous adnexal neoplasms of pilar origin  

 

 

Figure 3. (a) Immunohistochemistry Negativity of tumor cells for PTEN (PTEN × 200); 
(b) Immunohistochemistry Negativity of normal tissue for PTEN (PTEN × 200). 

 

 

Figure 4. Immunohistochemistry. Normal brain tissue used as PTEN control Nuclear 
positivity of cells for this marker (Immunohistochemistry PTEN × 100). 
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with a predominantly facial location. The second entity is dysplastic gangliocy-
toma. This rare tumor, described in 1920 by J. J. Lhermitte and P. Duclos [8], is 
characterized by its slow growth, its typical location (cerebellar hemispheres) 
and its peculiar histological appearance (aberrant-looking mature neurons). Due 
to its histogenesis and controversial nature, dysplastic gangliocytoma is current-
ly believed to derive from cerebellar granular cells and to be fundamentally ha-
martomatous in nature [9] [10] [11]. 

Dysplastic gangliocytoma is considered a benign process and is included by 
the WHO within the grade I neoplasms group [12]. Cases of tumor recurrence 
have been described, but they may be secondary to incomplete resection of the 
lesion [13]. 

Our case presented dysplastic gangliocytoma, which clinically and histologi-
cally coincided with the examples described by other researchers. The clinical 
history of the patient (thyroid cancer) and his negativity for the PTEN immuno-
histochemical marker support our diagnosis, as does his favorable progression. 
The patient who underwent periodic check-ups, five years after his surgical in-
tervention, does not present recurrence of his cerebellar and thyroid neoplasms, 
having developed, on the contrary, facial lesions compatible with trichilemmo-
mas (we do not have histological images). 

To conclude, we would like to highlight once again the importance of histo-
pathology in the daily routine as an indispensable tool for clinicians for the pro-
vision of good hospital care. 
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