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Abstract

Tumors of the central nervous system (CNS) represent 2% of all neoplasms. Low-prevalence hereditary syndromes
constitute only a small proportion of all cases of primary tumors of the central nervous system. Most of these syndromes
have autosomal-dominant inheritance, except in the case of Turcot syndrome type 1 which has an autosomal recessive
inheritance pattern. It is important in daily neurosurgical practice to be able to recognize these hereditary syndromes in
order to apply the best therapeutic alternative in these patients.
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Introduction

Tumors of the central nervous system (CNS) represent 2% of all neoplasms. They seem to be increasingly frequent, not
so much due to a true increase in their incidence, but rather due to the increase in life expectancy of the population in
general and technological advances that allow a more timely diagnosis. Currently, the overall incidence rate of primary
CNS tumors is 10.82 per 100,000 people per year.!

Low-prevalence hereditary syndromes constitute only a small proportion of all cases of primary tumors of the central
nervous system. Most of these syndromes have autosomal-dominant inheritance, except in the case of Turcot syndrome
type 1 which has an autosomal recessive inheritance pattern. Their clinical and genetic characteristics are summarized
in Table 1.2
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Table 1. Genetic and clinical characteristics of hereditary syndromes.

SYNDROME

AFFECTED
GENE

TYPE OF
INHERITAN

CLINICAL FEATURES

ASSOCIATED

CNS TUMORS

CE

Neurofibromatosis NF-1 Dominant Café au lait spots, Astrocytoma,
type 1 (17q11.2) Neurofibroma, Optic Nerve
Schwanomas Glioma
Neurofibromatosis NF-2 Dominant Meningiomas, Ependymomas,
type 2 (22q12.2) vestibular Meningiomas,
schwanomas, ocular Bilateral
lesions vestibular
schwanomas
Tuberous Sclerosis TSC1, TSC2 Dominant Benign multisystem Subependymal
(9934) y (14) tumors giant cell
astrocytomas
Li-Fraumeni sindrome TP53 Dominant Breast, brain and soft Glioblastoma,
(17p13.1) tissue cancer Astrocytoma,
Medulloblastoma
, Choroid Plexus
Carcinoma
Turcot syndrome type 1 (APC), 2 1 (recessive), Adenomatous (Type 1)
1and 2 (MMR) 2 (dominant) polyposis and Anaplastic
glioblastoma astrocytoma,
(Type 2)
Medulloblastoma
Cowden syndrome PTEN Dominant Multiple hamartomas Dysplastic
gangliocytoma of
the cerebellum
Lynch sindrome MSH2, MLH1 Dominant Gastrointestinal cancer, Glioblastoma
Endometrial cancer
Gorlin sindrome PCTH Dominant Carcinomas Medulloblastoma
basocelulares,
calcificaciones
intracraneales
Von-Hippel-Lindau VHL (3p25- Dominant Hemangioblastoma, Hemangiomas of
disease 26) pheochromocytoma, the CNS and
neuroendocrine Retina
disorders of the
pancreas
Materials and Methods

An in-depth review was carried out of the main articles published in English and Spanish in relation to various
hereditary syndromes, emphasizing these as a cause of tumors of the nervous system.

In this review, aspects related to the molecular characteristics of the hereditary syndromes treated, as well as their
clinical and imaging characteristics, are discussed. Given the extensive and complex nature of the topic, we aim to be as
specific as possible.

References of articles retrieved by the electronic search were searched for other potentially eligible articles.
Development
Neurofibromatosis type 1.

Neurofibromatosis type 1 (NF1) was first described in 1882 by von Recklinghausen. It is the most common
neurocutaneous syndrome, with an approximate incidence of one in every 3,000 to 3,500 live births.3 It presents
autosomal dominant transmission with high penetrance and great variability in its clinical expression. In 30-50% of
cases they correspond to de novo mutations. In 1990, the gene responsible for the disease was identified on the long arm
of chromosome 17, as well as the protein produced by it, neurofibromin.4
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Patients with neurofibromatosis characteristically have multiple, cutaneous or plexiform neurofibromas (benign tumors
formed by Schwann cells and fibroblasts), café-au-lait spots (abnormal growth of melanocytes) and Lisch nodules (iris
hamartomas), as well as a high incidence of malignant neurofibrosarcomas (derived from benign neurofibromas),
pheochromocytomas (derived from adrenal medulla) and optic gliomas (derived from glial cells), in addition to pilocytic
tumors bone abnormalities , mental retardation and learning difficulties.5

The diagnosis of NF1 is based on the presence of at least 2 of the criteria established by the National Institute of Health
Consensus Development Conference in 1988, in addition to the clinical and neuroradiological characteristics of said
disease, although currently the diagnosis is established by identifying the mutation in the NF1 gene, which is found in
95% of cases. (Table 2)6

Table 2. Diagnostic criteria for Neurofibromatosis type 1. The presence of 2 or more of the following criteria is required.

Six or more café au lait spots, of the following diameter:
> 5 mm before puberty

> 15 mm after puberty

Two or more neurofibromas of any type or one Plexiform Neurofibroma

Axillary or inguinal freckles (Cowden's sign)

Optic tract glioma

Two or more Lisch nodules (benign iris hamartomas)

Typical bone injuries:

Sphenoid dysplasia

Dysplasia or thinning of the cortex of the long bone (pseudoarthrosis)

First degree relative with NF1

Neurofibromatosis type 2

Neurofibromatosis type 2 is a disabling disease that is inherited in an autosomal dominant manner. It has often been
confused with neurofibromatosis type 1, although they are different pathologies. All subjects who inherit a mutation in
the neurofibromatosis type 2 (NF2) gene will develop this disease, characterized by the growth of schwannomas, usually
vestibular and bilateral, as well as meningiomas or other benign tumors of the central nervous system, before of 30 years
of age. Currently, we can identify the NF2 mutation in the majority of affected families. Up to 20% of patients affected by
NF2 without a family history, apparently sporadic cases, are actually individuals with mosaicism for that mutation. The
morbidity of these tumors is largely due to their treatment, which is mainly surgical. When small, vestibular
schwannomas can be completely resected with preservation of both auditory and facial function. In the case of large
tumors, a cochlear or brainstem implant can be placed during the same surgical procedure. The main prognostic factors
are: the average age at diagnosis, the presence of intracranial meningiomas and whether or not the patient was treated in
a specialized center.”

Turcot syndrome

Turcot syndrome was first described in 1959 at the Hoétel-Dieu Hospital in Québec, Canada, by doctors Jacqes Turcot,
Jean Paul Després and Francois St. Pierre.8 9 It is also a variant of Familial Adenomatous Polyposis that associates tumors
of the central nervous system as an extraintestinal manifestation, mainly medulloblastoma and glioma.0 Currently, only
around 120 cases comprising various findings, with various histological types of central nervous system tumors, have
been reported worldwide.1!
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The etiology of the syndrome is associated with genetic damage that occurs in two groups of genes; those genes
responsible for DNA mismatch correction mechanisms (Type 1), and the APC gene responsible for Familial Adenomatous
Polyposis (type 2)12 13, From a molecular point of view, Turcot syndrome is classified into two types. Type 1 is caused by
alterations in genes responsible for repairing DNA mismatches. The genes that may be involved in this damage are:
MSH2 (2p21), MSH6 (2p16.3), MLH1 (3p22.2) and PMS2 (7p22.1). Type 2 is caused by an alteration in the APC gene
(5q22.2), a gene that encodes a tumor suppressor protein. Whatever the etiology, it is recommended to characterize, for
diagnostic typing, both the peripheral blood lymphocytes and the DNA of the tumor mass.1*

The diagnosis is made with rectosigmoidoscopy, colon enema with double contrast and/or colonoscopy to obtain a polyp
and thus achieve its histopathological study. It is important to perform a panendoscopy, in search of gastric and
especially duodenal polyps, given the high frequency of periampullary carcinoma in them, multiple bilateral spots may
also occur due to congenital hypertrophy of the retinal epithelium. The risk of developing carcinoma if the disease is left
untreated is 100%. Remembering that Turcot syndrome was initially described as the association of familial colic
polyposis and tumors of the central nervous system (medulloblastoma, glioblastomas) and since there were clinical
manifestations in the case presented compatible with an expansive lesion of the central nervous system , the authors
decided to perform neuroimaging studies, especially simple and contrast-enhanced head CT and nuclear magnetic
resonance.1s

Recent research has described the presence of germline mutations in both the APC gene and a gene responsible for DNA
repair. Thus, tumors of the central nervous system should be included, according to Weitz ] et al, among the lesions
associated with familial colic polyposis and hereditary colorectal cancer not linked to polyposis.1¢

The complex diagnosis of this disease requires that specialists take into account some diagnostic keys to differentiate it
from other digestive and/or neoplastic disorders. Examination of the fundus of the eye in search of congenital
hypertrophy of the pigment epithelium is of great diagnostic utility. Which, if present, has a specificity close to 100% in
patients with Turcot Syndrome, unlike patients with FAP, where it is only present in 70-80% of patients, thus helping to
confirm the diagnosis. However, it is not ruled out that pathologists take into account concomitant cases of CNS tumors
along with tumors of the digestive tract, to help with diagnostic accuracy, and their typology.1”

Cowden syndrome

Cowden syndrome was described in 1963 by Loyds and Dennis in a 20-year-old woman named Cowden, from whom the
disease takes its name. It is an autosomal dominant disease with variable penetrance and incomplete expressivity
characterized by the development of multiple hamartomas. The Cowden Syndrome gene locus has been chromosomally
mapped, being on chromosome 10q22-23 where the PTEN (Phosphatase and tensin Homologue) gene is located. PTEN
dually encodes a protein and a lipid phosphatase that regulates the phosphoinositol-3-kinase/akt signaling pathway
which may result in cell cycle arrest in the G1 phase and apoptosis.18 19

It is essentially characterized by its pathognomonic mucocutaneous signs that are sometimes isolated or accompanied by
visceral manifestations. Skin signs are found in 99% of patients, which may be the first lesion of the syndrome. The
typical skin lesions consist of facial papules of 1 to 4 mm in diameter, commonly found on the forehead, nose, around the
mouth, sometimes in the ear, nasal mucosa, rectal mucosa, oral mucosa. The second most common lesions are
papillomas, which have the same topography but are larger in size. Acral keratosis is also characteristic and consists of
keratotic papules with a rough surface of 1 to 4 mm, existing on the back parts of the forearm, hands and feet. Non-
typical skin lesions may also appear as benign tumors: angiomas, dermal fibromas, lipomas, neurinomas, neurofibromas,
xanthomas, xanthelasmas or malignant tumors: melanomas, basal cell carcinoma, squamous cell carcinoma and Merkel
carcinomas. At the brain level, macrocephaly, Lhermitte Duclos Disease can develop with a predisposition to the
formation of dysplastic cerebral gangliocytomas, Meningiomas.2°

The diagnosis is made when the patient shows the presence of:

1. Pathognomonic lesions (six or more papules on the face, where three or more must be trichelimomas; facial papules
and papillomatosis in the oral mucosa and acral keratosis; six or more palmoplantar keratotic lesions)

2. Presence of two major criteria, one of which has to be macrocephaly or Lhermitte-Duclos Disease.
3. Presence of a major and 3 minor criteria.

4. Presence of 4 minor criteria.2°
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Tuberous sclerosis

Tuberous sclerosis (TS) is a multisystem neurocutaneous syndrome. The observed alterations result from a dysfunction
of cell differentiation, proliferation and migration in the early stages of fetal development. ET has an autosomal dominant
inheritance, with an incidence of approximately one in every 5,000 to 10,000 births. Currently, mutations have been
identified in 2 genes involved in the genesis of the disease: TSC1 (chromosome 9q34) and TSC2 (chromosome 16p13.3).
Only 7-37% have a positive family history, with the majority (65-75%) corresponding to de novo mutations.21.22

The diagnosis is defined solely by clinical criteria (Table 3). It is classified as definitive ET if 2 major criteria or one major
and 2 minor criteria are present; Probable ET if one major and one minor are recorded, and possible ET when one major
or 2 or more minors are observed, without major criteria. Neurological symptoms, present in 85% of cases, are the main
cause of morbidity and mortality. Epilepsy and cognitive delay are commonly associated with brain lesions, including
glioneuronal hamartomas (also called tuberomas), white matter lesions, and subependymal giant cell astrocytomas.23
The number and, in particular, the total volume occupied by glioneuronal hamartomas are related to the presence of
severe brain dysfunction. The association between the degree of severity of epilepsy and the presence of cortical
tuberomas with a cystic appearance has also been demonstrated.24 25

Table 3. Diagnostic criteria for ET.

Major criteria Minor Criteria

Fascial angiomas/fibrous plaque
Shagreen plates

> 3 hypopigmented spots

Periungeal or nail fibromas
Lymphangiomyomatosis

Renal angiomyolipoma

cardiac rhabdomyoma

Multiple retinal nodular hamartomas

Cortical tuberomas

Skin lesions in confetti
Gingival fibromas

Dental enamel injuries
Hamartomatous rectal polyps
Multiple kidney cysts
Non-renal hamartomas

bone cysts

retinal hamartoma

Radial migration lines of white matter

Subependymal nodules

Subependymal giant cell astrocytomas

Lhermitte-duclos disease

Lhermitte-Duclos disease (LDD) or dysplastic gangliocytoma of the cerebellum is a rare entity. It presents as a very
slow-growing tumor of the cerebellar cortex, which produces a mass effect in the posterior fossa, causing symptoms of
hydrocephalus, intracranial hypertension, and cranial nerve dysfunction. Because of this, it is usually diagnosed around
the third and fourth decade of life. The WHO included it in grade I of its classification of tumors of the central nervous
system (CNS). This entity can occur in isolation or in association with Cowden syndrome (or multiple neoplasia and
hamartomas syndrome). It is included within the spectrum of phacomatosis. There are approximately 220 published
cases of Lhermitte-Duclos in total.26

First described by French neurologists Jacques Lhermitte and P. Duclos in 1920 and named after them. Bulschowsky and
Simon also maintained the congenital origin of this lesion and called it hamartoma. In 1933, Foerster and Gagel
postulated that the cause of this neoplasia was the Purkinje cell and a decade later, Duncan and Snodgrass established
that the neoformation came from hypertrophy of the granular layer. Due to this historical evolution, the entity can be
known and found in the literature under various names, some of them are cerebellar dysplastic gangliocytoma, granular
cell hypertrophy, diffuse hypertrophy of the cerebellar cortex, Purkinjeoma, ganglioneuroma, gangliomatosis,
neurocystic blastoma, hamartomoblastoma or hamartoma of the cerebellum, among others.27.28

SVOA Neurology

57


https://sciencevolks.com/neurology/

Hereditary Syndromes Associated with Brain Tumors. Literature Review.

The disease is inherited in an autosomal dominant manner and is caused by a mutation of the phosphatase and tensin
homologs (PTEN) gene on chromosome 10q 23. Approximately 90% of patients with ELD have a mutation in this gene or
its promoters. The PTEN gene was first identified as a tumor suppressor in glioma; when mutated, it results in excessive
growth of the tissue.2? Associations of ELD have been reported with other developmental disorders such as
megalencephaly, polydactyly, syndactyly, facial asymmetry, heterotopias, multiple hemangiomas, microgyria,
hydromyelia, macroglossia and bone leontiasis, as well as with some syndromes such as neurofibromatosis type I and
tuberous sclerosis, among others. MRI usually reveals an intra-axial cerebellar mass with a typical striated pattern, or a
tiger stripe pattern (tabby, lamellar or lamellar pattern, characteristic of the lesion). These are seen as hyper- and
isointense bands in relation to the matter. gray on T2-weighted images, and iso- and hypointense on T1-weighted
images. Findings of calcification and contrast enhancement are rare as in our case, however, cases have been reported
where contrast is enhanced and it is probably due to the presence of anomalous veins. Mass effect is common, with
compression of the IV ventricle and effacement of the cerebellopontine angle cistern, causing obstructive hydrocephalus.
Syringo-hydromyelia can also be secondary to tonsil displacement.3?

Before recent advances in neuroimaging and microneurosurgery, Lhermitte-Duclos disease tumors were associated with
very poor prognosis, and approximately one-third of patients died from mass effect resulting from tumor spread within
the posterior fossa. In 1937, Christensen reported the first successful surgery for a dysplastic gangliocytoma of the right
cerebellar hemisphere. In general, surgical excision is the mainstay of treatment, complete excision of the hypertrophied
lesion is the treatment of choice since recurrence or malignant transformation has been reported after subtotal resection
of the lesion. Many authors have recommended total extraction in young adults, even in the absence of symptoms.
However, complete excision is not always possible because the lesion often blends with normal cerebellar tissue and is
therefore difficult to distinguish. Additionally, the risks of extensive resection include neurological deficits such as
cerebellar mutism.30

Li-fraumeni syndrome

Li-Fraumeni syndrome, also known as SBLA (Sarcoma, Breast, Leukemia, and Adrenal gland, SBLA) syndrome, was
described in 1969 by Li and Fraumeni.3! It is characterized by the appearance of tumors in multiple organs, generally at
an early age, among which soft tissue sarcomas, osteosarcomas, breast cancer in premenopausal women, brain tumors,
acute leukemias and breast cancer. the adrenal cortex, are the most common. This rare genetic condition is inherited in
an autosomal dominant pattern and has a penetrance of 70% in men and almost 100% in women. 70% of patients with a
clinical diagnosis of Li-Fraumeni syndrome have a germline mutation in the TP53 gene and those who meet the
Chompret criteria (Table 4) have a 20% chance of having an identifiable mutation in this gene.32

Table 4. Diagnostic criteria for Li-Fraumeni Syndrome.

Classic criteria

All of the following criteria must be met:
Diagnosis of sarcoma before age 45
First-degree relative diagnosed with cancer before age 45

First or second degree relative with any cancer and age of onset under 45 years or sarcoma at any age

Birch criteria

Proven case of cancer in childhood, or sarcoma, brain tumor or cortico-adrenal carcinoma that
appears in a person under 45 years of age and a first or second degree relative with a cancer
associated with Li-Fraumeni Syndrome (sarcoma, breast cancer, brain tumor, adrenal-cortical
carcinoma or leukemia) detected before 60 years of age

Eales criteria

Two first- or second-degree relatives with Li-Fraumeni Syndrome-related tumors (sarcoma, breast

cancer, brain tumor, adrenal cortico-adrenal carcinoma, leukemia, or bronchoalveolar lung cancer) at

any age
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Chompret criteria

Proven case of a tumor related to Li-Fraumeni Syndrome (sarcoma, breast cancer, brain tumor, cortico
-adrenal carcinoma, leukemia or broncho-alveolar lung cancer) in a person under 46 years of age and
at least one primary relative. or second degree with a Li-Fraumeni Syndrome-related tumor (except
breast cancer if the proven case person has it) detected before age 56, or with multiple primary

cancers at any age.

Or a proven case with multiple tumors (except multiple breast cancer), two of which are related to Li-

Fraumeni Syndrome and the first has appeared before the age of 46.

Case with diagnosis of cortico-adrenal tumor or choroid plexus carcinoma, regardless of family

history.

Conclusions

Brain tumors constitute a large heterogeneous group of lesions in which a small percentage are secondary to genetic

anomalies with hereditary transmission patterns; it is extremely important to be able to recognize them in daily

neurosurgical practice.

Conflict of Interest

The authors declare no conflict of interest.

References

1.

10.

11.

Central Brain Tumor Registry of the United States (CBTRUS). CBTRUS Fact sheet 2016. CBTRUS; 2016. Disponible en
http://www.cbtrus.org/factsheet/factsheet.html

Alegria-Loyola. MA, Galnares-Olalde JA, Mercado M. Tumores del sistema nervioso central. Rev Med Inst Mex Seguro
Soc. 2017;55(3):330-40

Friedman JM. Epidemiology of neurofibromatosis type 1. Am JMed Genet. 1999;89:1.

Wallace MR, Marchuk DA, Anderson LB, Letcher R, Odeh HM,Saulino AM, et al. Type 1 neurofibromatosis gene: identi-
ficationof a large transcript disrupted in three NF1 patients. Science.1990;249:181.

Evans G., Poulsen R., Mardones C. Enfermedad de von Recklinghausen y embarazo. Rev. chil. obstet.
ginecol. v.67 n.2 Santiago 2002. http://dx.doi.org/10.4067/S0717-75262002000200014

Jiménez Caballero P.E. Manifestaciones clinicas y neurorradioldgicas en los adultos con neurofibromatosis tipo 1.
Neurologia. 2013;28(6):361—365.

Pérez-Grau M, et al. Neurofibromatosis tipo 2. Acta Otorrinolaringoldgica Espafiola. Volume 61, Issue 4, July-August
2010, Pages 306-311.

Loépez Roldan S. Sindrome de Turcot: Reporte de un caso. Biociencias [Internet]. 2014;9(1). Disponible en: http://
www.unilibrebaq.edu.co/ojsinvestigacion/index.php/biociencias/article/view/81

Rodriguez de Santiago B, Pefias F, Mesonero S, et al. Actualizacién Cancer colorectal. Medicine [Internet]. 2016;12
(6):297-307. Disponible en: https://dialnet.unirioja.es/servlet/articulo?codigo=5413455

Parejo S., Mesonero F., Pefias B. y Albillos A. Protocolo diagnéstico de los sindromes de poliposis gastrointestinal.
Medicine. 2016;12(12(6):316-20

Guerrero Bautista R, Ferris Villanueva E, Charlotte Viney A. Poliposis adenomatosa familiar: a propdsito de un caso.
Nutr Hosp. [Internet]. 2016 [citado 13 Dic 2017];33(2):500-2. Disponible en: http://www.redalyc.org/
pdf/3092/309245773046.pdf

SVOA Neurology

59


http://www.cbtrus.org/factsheet/factsheet.html
file:///G:/NEUROCIRUGIA/CARPETA%20PUBLICAR/busqueda%20de%20sindromes%20hereditarios%20ytumores%20cerebrales/neurofibromatosisi/Neurofibromatosis%20tipo%202%20-%20ScienceDirect.htm#!
https://www.sciencedirect.com/science/journal/00016519
https://www.sciencedirect.com/science/journal/00016519/61/4
http://www.unilibrebaq.edu.co/ojsinvestigacion/index.php/biociencias/article/view/81
http://www.unilibrebaq.edu.co/ojsinvestigacion/index.php/biociencias/article/view/81
https://dialnet.unirioja.es/servlet/articulo?codigo=5413455
http://www.redalyc.org/pdf/3092/309245773046.pdf
http://www.redalyc.org/pdf/3092/309245773046.pdf
https://sciencevolks.com/neurology/

Hereditary Syndromes Associated with Brain Tumors. Literature Review.

12. Paraf, F., Jothy, S., Van Meir, E. G. Brain tumor- polyposis syndrome: two genetic diseases? |. Clin. Oncol. 15: 2744-
2758, 1997.

13. Hamilton, SR, Liu B, Parsons RE, Papadopoulos N, Jen ], Powell SM, et al. The molecular basis of Turcot’s syndrome.
New Eng. ]J. Med. 1995; 332: 839-847.

14. Lopez Roldan S, Trivifio L, Bolafio Arenas L. SINDROME DE TURCOT: REPORTE DE CASO. Biociencias. Volumen 9.
Ndmero 1. pp. 75 - 80 Enero-Junio 2014. Universidad Libre Seccional Barranquilla.

15. Ruiz Herndndez I, Jenki Delgado D, Jiménez Ventosa Y, Silvera Rodriguez CL, Carmona Denis Y. Sindrome de Turcot.
Rev Méd Electrén [Internet]. 2018 Jul-Ago [citado: fecha de acceso];40(4).

16. Weitz ], Koch M, Debus J, et al. Colorectal cancer. Lancet. 2005 Jan 8-14;365(9454):153-65. Citado en PubMed; PMID:
15639298.

17. Bixquert, M. El cumplimiento del protocolo de seguimiento postquirtargico en pacientes con poliposis adenomatosa
familiar puede evitar el ulterior desarrollo de cancer colorrectal. Rev. Esp. Enferm. Dig.2007; 99 (8).

18. Masmoudi A, et al. ] Dermatol Case Rep 2011 1, pp 08-13

19. Nelen MR, et al. Germline mutations in the PTEN/MMAC1 gene in patients with Cowden disease. Hum Mol Genet
1997, 6:1383-1387.

20. Vega Ulate GA. Sindrome de Cowden. Revista médica de Costa Rica y Centroamerica LXVI (602) 309-315; 2012

21. Jansen FE, Vincken KL, Algra A, Anbeek P, Braams O, Nellist M,et al. Cognitive impairment in tuberous sclerosis com-
plex is amultifactorial condition. Neurology. 2008;70:916-23.

22. Curatolo P, Bombardieri R, Jozwiak S. Tuberous sclerosis. Lan-cet. 2008;372:657-68.

23. Yates JR, Maclean C, Higgins JN, Humphrey A, le Maréchal K,Clifford M, et al. The Tuberous Sclerosis 2000 Study:
Presen-tation, initial assessments and implications for diagnosis andmanagement. Arch Dis Child. 2011;96:1020-5.

24. Monteiro, C. Garrido, S. Pina, R. Chordo, I. Carrilho, S. Figueiroa, M. Santos y T. Temudo. Esclerosis tuberosa:
caracterizacion clinica e intento de correlacién fenotipo/genotipo. An Pediatr (Barc). 2014;81(5):289---296.

25. Pascual-Castroviejo 1., et-al. Astrocitoma subependimario de células gigantes en el complejo de esclerosis tuberosa.
Presentacion de ocho pacientes infantiles. Neurologia. 2010; 25(5):314—321.

26. D'Angelo N, Camacho M, Peralta P, et al. Enfermedad de Lhermitte-Duclos o gangliocitoma displasico cerebeloso:
reporte de un caso y revision de la literatura. Rev. argent. radiol. vol.77 no.3 Ciudad Auténoma de Buenos
Aires set. 2013 http://dx.doi.org/10.7811 /rarv77n3a04

27. Diagnosis: Lhermitte-Duclos disease. Med | Armed Forces India. 2015 Dec;71:5481.

28. Gupta P, Garg S, Thanvi S. Lhermitte Duclos disease: a rare cerebellar lesion with characteristic neuroimaging fea-
tures. Int ] Res Med Sci. 2016;2478-80.

29. Hu Z], Bangiyev L, Seidman R], Cohen JA. Dysphagia and Neck Swelling in a Case of Undiagnosed Lhermitte-Duclos
Disease and Cowden Syndrome. Case Rep Oncol Med. 2015;2015:1-4.

30. Salgado Cardozo ]JP, Ruano Restrepo M, Ruano Restrepo MM, Albeiro Morales J. Enfermedad de lhermitte-duclos.
Reporte del primer caso en Colombia en un lactante y revisidn de la literatura. Neurocienc. colomb. Volumen 24 -
Numero 1 - Marzo 2017.ISSN 0123 - 4048

31. Li FP, Fraumeni JF. Soft-tissue sarcomas, breast cancer and other neoplasms: A familial syndrome? Ann Int Med.

1969;71:747-52. http://dx.doi/10.7326/0003-4819-71-4-747

32. Ossa CA, Molina G, Cock-Rada AM. Sindrome de Li-Fraumeni. Biomédica vol.36 no.2 Bogota Apr./June 2016. http://
dx.doi.org/10.7705/biomedica.v36i3.2793

Citation: Benitez EMS, Sithole MSY, Ntabe PP, Mogae M, Otsogile TN, Petelo KK, Lebalang NP, Badubi UG, Edoh F.
Hereditary Syndromes Associated with Brain Tumors. Literature Review. SVOA Neurology 2024, 5:1, 53-60.

Copyright: © 2024 All rights reserved by Benitez EMS., et al. This is an open access article distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

SVOA Neurology

60


http://dx.doi.org/10.7811/rarv77n3a04
http://dx.doi/10.7326/0003-4819-71-4-747
https://sciencevolks.com/neurology/

