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Abstract

Dysplastic Cerebellar Gangliocytoma (DCG) or Lhermitte-Duclos Disease (LDD) is a rare neoplasm in the cerebellum of unclear
etiology. This pathology can occur as a sporadic disorder or as part of the familial Cowden disease, an autosomal dominant
disease characterized by multiple hamartomas involving tissues derived from all three germ cell layers. Given the benign nature
and slow growth rate, the prognosis for DCG is predominantly favorable, and surgery is required only if neurological symptoms
are present. A clinical case of successful neurosurgical treatment of patient A., 2 years old, in which the disease was manifested
by hypertensive-hydrocephalic and convulsive syndrome, is presented. The presented clinical observation of a rare disease ac-
quaints practitioners with the morphological characteristics of the process, which will improve diagnosis and choose the right

treatment tactics.
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Actuality

Dysplastic Cerebellar Gangliocytoma (DCM) or Lermitte-
Duclos Disease (LDD) is a rare neoplasm of the cerebellum ge-
netically determined by a constitutional mutation of the PTEN
(Phosphate and Tensin Homolog) gene. According to the WHO
classification of tumors of the central nervous system (CNS)
2021, it belongs to grade 1 (a neoplasm of the CNS with low
proliferative activity, slow growth, from cells similar to normal,
and rarely spreading to nearby tissues) [1].

J. Lhermitte and P. Duclos first described this tumor in 1920
under the name "diffuse myelinated ganglioneuroma of the
cerebellum" in a 36-year-old man, whose initial symptoms ap-
peared at the age of 10 months in the form of hearing loss on
the left and pain in the back of the head. The authors came
to the conclusion that the pathological formation in the pos-

terior cranial fossa found during autopsy is a combination of a
congenital malformation and a tumor frolicking from ganglion
cells [2-4]. At the moment, the question remains whether DCM
is a tumor or a hamartoma (malformation). Cases of de novo
manifestation of the disease, as well as cases of recurrence of
education after surgical intervention are described. However, in
the overwhelming majority of cases, there is no progression,
low proliferative activity, and malformative histological features
of the tumor [1].

Lhermitte-Duclos disease can occur as a sporadic disease or
as part of the familial Cowden syndrome (OMIM 158350), an
autosomal dominant disease characterized by multiple hamar-
tomas involving tissues derived from all three germ layers [5-7].
Approximately 85% of patients with Cowden syndrome have a
germline mutation in the PTEN gene (also called "PTEN hamar-
toma syndrome") located on the long arm of chromosome 10
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(10g23.31), including intragenic, promoter mutations, and large
deletions/rearrangements [8,9]. The PTEN gene was first discov-
ered as a tumor suppressor in glioma. Researchers associated its
somatic mutations with glioblastoma, melanoma, endometrial
and prostatic cancer [10]. Patients without PTEN mutations may
have SDHB or SDHD germline variants that have been shown to
affect the same downstream signaling pathways as PTEN [11].

The leading clinical manifestations of DCM are occlusive hy-
drocephalus and intracranial hypertension, cranial nerve pare-
sis, and convulsions [1,11-13]. The disease can occur at any age;
cases of disease manifestation are known both in early child-
hood [1,11,13,14] and in elderly patients [1,11,15]. The main
method of treatment remains microsurgical removal of the
pathological substrate.

Description of the clinical case

Patient A., female, 2 years old, was admitted to the Federal
Center for Neurosurgery in Tyumen. It is known that in the post-
natal period, neurological disorders, growth and development
disorders were not observed. 4 months before hospitalization,
against the background of acute respiratory viral infections,
strabismus first appeared, marked weakness, lethargy, convul-
sive syndrome in the form of twitching of the fingers. A Mul-
tispiral Computed Tomography (MSCT) was performed, which
revealed a neoplasm of the right cerebellar hemisphere, as
well as occlusive hydrocephalus. When performing Magnetic
Resonance Imaging (MRI) of the brain with contrast enhance-
ment, a giant tumor of the right cerebellar hemisphere, severe
occlusive hydrocephalus with periventricular edema, was veri-
fied. Due to the increase in hypertensive-hydrocephalic syn-
drome, Ventriculo-Peritoneal Shunting (VPS) was performed.
After 3 months, the patient underwent a control MRI, which
visualized a volumetric formation in the region of the posterior
cranial fossa, with a volume of more than 1,5 cm®. No positive
dynamics was observed after the VPS. The disease progressed,
accompanied by a pronounced dislocation syndrome. The pa-
tient was re-admitted for surgery-endoscopic total removal of
the cerebellar tumor under neurophysiological control. After
the surgical intervention, the patient's condition improved: ce-
rebral symptoms, convulsions and strabismus regressed.

Pathological study

Macroscopic examination of the surgical material showed
thickening of the cortex and an increase in the volume of the
cerebellar hemisphere.

Histological examination verified the morphological picture
of dysplastic cerebellar gangliocytoma, grade 1 (Figure 1, A-J),
while the cytoarchitectonics of the cerebellum was preserved
(Figure 1A). The neoplasm is represented by large and medium-
sized cells with round-oval nuclei and visible nucleoli, with light,
abundant eosinophilic cytoplasm, and visible cell processes
(Figure 1, B-C). Neuronal tumor cells significantly exceed nor-
mal cells in size, Purkinje cells are practically absent, single pre-
served Purkinje cells are reduced in size. Some of the large cells
of the ganglionic type had vitreous opalescent cytoplasm and an
eccentrically located nucleus, and some had perimembranous
aggregation of Nissl's substance (Figure 1D, G, H). Tumor cells
showed a tendency to cluster (Figure 1C). Abundant capillary
vasculature was noted (Figure 1E), slight focal lymphocytic infil-
tration of the tumor stroma, single calcifications. Mitotic activ-
ity, necrosis and proliferation of vascular endothelium were not
detected. Perifocally, there were fragments of the cerebellum

of a typical histological structure. Van Gieson staining showed
moderate desmoplasty in the tumor stroma (Figure 1F), Foot’s
ammoniacal silver impregnation (Figure 1, I-J) visualized a rich
network of reticulin fibers braiding numerous thin-walled capil-
laries.

Figure 1: (A,B). Diffuse expansion of the molecular and internal
granular layers of the cerebellar cortex filled with ganglion

cells; there is a relative preservation of histoarchitectonics with an
increase and thickening of the gyri. H&E stain, x200.

(C,D). Ganglion cells of different sizes, leading to thickening of the
gyri of the cerebellum; no Purkinje cells. H&E stain, x200.

(E). Pronounced capillary vasculature. H&E stain, x200.

(F). Desmoplasty in the tumor stroma. Van Gieson’s stain, x200.
(G,H). Ganglion cells with a large round-oval nucleus and a centrally
located basophilic nucleolus, abundant opalescent “vitreous” cyto-
plasm, and perimembranous aggregation of Nissl’s substance. H&E
stain, x400.

(1, J). A rich network of reticulin fibers in the tumor. Foot’s ammo-
niacal silver impregnation, x100 and x200.

Figure 2: Results of immunohistochemical reactions with neuronal
markers. Positive reactions of tumor cells with antibodies to synap-
tophysin (A, B), MAP2 (C), chromogranin A (D), NeuN (E).

A, C- x200; B, D, E-x400
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Results and discussion

DCG is characterized by a slow volumetric increase in the
cerebellar cortex with the preservation of its laminar histoarchi-
tectonics [1]. Gangliocytoma neurons do not divide, however,
the size of the neoplasm can increase slowly due to the growth
and myelination of neuronal processes [10]. The main method
of diagnosis is radiation research methods: CT and MRI. Thus,
the inner part of the lobe of the cerebellum, consisting of white
matter, an abnormal granular cell layer, and a ganglionic layer,
has a hypointense signal on CT and in T1-weighted MRI, and a
hyperintense signal in T2-weighted images [11,18]. The outer
part of the petal, consisting of the outer molecular layer and
the leptomeninges, is isodense in the projection of the furrows
on CT and MRI [16,18]. In addition, in the T2-weighted, a typi-
cal "tiger-striped" striation is characteristic — the alternation of
internal hyperintense layers and external hypointense layers
[12,17,18]. With contrast enhancement, either a weak accu-
mulation of a contrast agent or no accumulation is observed,
which, in turn, indicates a slight violation of the blood-brain bar-
rier [12,18].

Figure 3: Images in an 18-year-old woman who presented with
chronic headache and cerebellar ataxia. (A,B) Axial T2-weighted,
(C) precontrast T1-weighted, and (D) postcontrast T1-weighted
MRI scans of the brain demonstrate a mass in the left cerebellar
hemisphere. The mass was predominantly hyperintense with (A,B)
T2-weighted images with intrinsic hyper- to isointense striations
relative to gray matter and predominantly hypointense with (C)
T1-weighted images with hypo- to isointense striations relative to
gray matter. No intrinsic contrast enhancement was seen with (D)
postcontrast images [18].

There is a difference in the genetic type of tumor in children
and in adults suffering from this pathology. In adults, the dis-
ease is combined with PTEN mutations leading to manifestation
in the form of Cowden's disease, and in this case the disease
is called COLD syndrome (Cowden-Lhermitte-Duclos syndrome)
[19]. There are no mutations in PTEN children. The PTEN gene
is a potent tumor suppressor gene (first identified in glioma)
[5,12], which encodes a lipid phosphatase for phosphatidylino-
sitol 3-kinase. The latter cleaves phosphates in the inositol ring
of proteins and lipids and thus participates in apoptosis [10]. In
patients with Lhermitte-Duclos disease, one of the germline al-
leles of the PTEN gene is likely to be lost, which leads to abnor-

mal growth of cells in the granular layer of the cerebellum [19].

In the given clinical example, the first stage of treatment -
ventriculoperitoneal shunting-led to only a slight decrease in
the neurological deficit. However, in the course of dynamic ob-
servation, a negative trend was noted in the form of a continu-
ing increase in volume formation. A total microsurgical removal
of the tumor was performed, which resulted in a complete re-
gression of clinical symptoms.

Conclusion

Lhermitte-Duclos disease is a rare disease, the clinical pic-
ture of which is characterized by a slow increase in symptoms,
the absence of a clear boundary between the pathological
substrate and healthy cerebellar tissue, which is a big problem
for surgical resection of the neoplasm and differential diagno-
sis. This aspect is confirmed by histopathological examination,
which reveals the absence of a transition between normal and
pathological cortical tissue of the cerebellum. At the moment,
there are no uniform approaches to treatment. Given its be-
nign nature and slow growth rate, the prognosis of LDD is pre-
dominantly favorable, and surgery is required only if neurologic
symptoms are present.
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