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Anecdotal cases of polymicrogyria (PMG; a malformation of cortical development consisting of an excessive number of small gyri with abnormal lamination) in patients with neurofibromatosis type 1 (NF1) have been described; however, the cases were unilateral and had negative NF1 genetic testing. We describe an 11-year-old girl with NF1 manifesting as a complex epileptic syndrome, including partial seizures secondarily generalized and status epilepticus, who had in association, bilateral, asymmetrical (opercular and paracentral lobular) PMG. She had a 1-bp deletion (c.1862delC) in exon 12b of the NF1 gene. It is notable that, given the key role played by the NF1 gene product, neurofibromin, in normal brain development, and the relatively high frequency of other brain findings in NF1, there are not more NF1 cases with brain malformations manifesting as PMG. Ó 2011 Wiley-Liss, Inc.
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INTRODUCTION The involvement of the nervous system in neurofibromatosis type 1 (NF1) mainly consists of learning disabilities, plexiform neurofibromas, cerebral tumors, headaches, acqueductal stenosis, cerebrovascular disease, meningoceles, neurofibromatous neuropathies, and cerebral high-signal lesions on T2-weighted magnetic resonance (MR) images [Huson and Hughes, 1994; Barkovich, 2005; Ferner et al., 2007; Ruggieri et al., 2008b]. Besides the wellknown association between macrocephaly/megalencephaly and NF1, disorders of cortical development are relatively infrequent in those afflicted with NF1 [Cusmai et al., 1990; Kato et al., 1995; Balestri et al., 2003; Barkovich, 2005; Bodhey and Gupta, 2006; Chang et al., 2006]. This is in contrast to what has been reported in other well-known neurocutaneous syndromes (e.g., tuberous
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sclerosis, hypomelanosis of Ito, and the epidermal nevus syndromes) [Ruggieri et al., 2008a] and to what has been recorded by previous neuropathologic studies in NF1 showing both major and subtle brain changes, including pachygyria, polymicrogyria (PMG), and large gray matter heterotopias [Huson and Hughes, 1994]. PMG is a malformation of cortical development, characterized by an irregular brain surface in which the normal gyral pattern is replaced by multiple small, partly fused gyri with abnormal laminations separated by shallow sulci [Barkovich et al., 1999, 2005; Barkovich, 2005; Guerrini et al., 2008]. A number of unilateral and bilateral (region-specific) PMG syndromes of genetic origin have been well described [reviewed in Guerrini et al., 2008]. We report on an 11-year-old child with NF1 who presented with a complex epileptic syndrome, including partial seizures secondarily generalized and status epilepticus, in association with bilateral, asymmetrical PMG. We have previously reported the peculiar neurological and electroencephalographic epileptic *Correspondence to: Martino Ruggieri, B.A., M.D., Ph.D., Department of Formative Processes, University of Catania, Via Biblioteca, 4, 95175 Catania, Italy. E-mail: [email protected] Published online 22 February 2011 in Wiley Online Library (wileyonlinelibrary.com). DOI 10.1002/ajmg.a.33318
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patterns in this girl [Mastrangelo et al., 2009]. Here, we will focus on the features regarding the occurrence of PMG in the setting of NF1.



CLINICAL REPORT This 11-year-old girl was the first baby born to healthy, nonconsanguineous Italian parents. She was delivered spontaneously in the 37th week of gestation after a normal pregnancy. The neonatal period was uneventful. Birth weight, height, and head circumference were all at the 50th centile. At age 2 years, she was clinically diagnosed with NF1 because of multiple cafe-au-lait spots and freckling on the trunk and limbs. At that age, an echocardiogram showed a patent ventricular septum. The child’s developmental milestones were normal. Because of the congenital heart defect and dysmorphic features consisting of hypertelorism, mild (grade 1) ptosis, a low posterior hairline, and posteriorly rotated ears, she was classified as having a NF1–Noonan syndrome (NFNS) phenotype, as previously described [patient NFNS4; De Luca et al., 2005]. An MR imaging (MRI) study of the brain obtained during her initial work-up showed high-signal lesions in the thalami and basal ganglia, with no other reported abnormalities. No other family members had stigmata of NF1. This girl experienced three convulsive episodes (generalized, right partial, and atypical absence, respectively) from the age of 6 years to the age of 6 years and 9 months associated to electroencephalogram (EEG) findings consisting in spikes in the centrooccipital regions and slow-waves in the occipital areas. Because of the sporadic occurrence of the seizures and of her normal psychomotor development and school performances, she was not treated with antiepileptic therapy. At age 7 years, molecular genetic testing was performed in order to confirm the clinical diagnosis and to further study the NFNS phenotype. Molecular testing identified the presence of a c.1862delC mutation in NF1 exon 12b (exon 17 in the NCBI reference system). This small deletion causes a frameshift leading to a premature termination codon—bases downstream of the mutation [De Luca et al., 2004]. She was first referred to the University Department of Pediatrics in Rome at the age of 8 years because of an opercular (Foix-ChavanyMarie like) syndrome coupled with prolonged complex–partial status epilepticus. This clinical syndrome occurred again at the age 8 years and 6 months. Either episode remitted after the administration of intravenous lorazepam. We have previously reported the peculiar epileptic phenotype and EEG features recorded in this child [see Mastrangelo et al., 2009]. A full MRI study of the central nervous system, obtained upon first referral to our department, showed disappearance of the previous high-signal lesions in the basal ganglia and thalami, and showed a right opercular PMG (Fig. 1) associated with a left paracentral lobular PMG (Fig. 2). Both cortical abnormalities were present in the previous study. She was begun on topiramate at a dose of 2 mg/kg/day. General and neurological examination at shortterm follow-up showed a bright and well-oriented girl. Her height and weight were at the 25th percentile and her head circumference was at the 98th percentile. She had multiple cafe-au-lait spots, diffuse freckling over the trunk and limbs in a background of mildly hyperpigmented skin, cutaneous neurofibromas in the



FIG. 1. Magnetic resonance images of the brain [(A) axial view; T1-weighted; SE; (B) coronal view, inversion recovery, IR] show a focal right opercular polymicrogyria (white arrows).



upper region of her trunk, and multiple Lisch nodules in both irises. She had mild lumbar kyphosis with scapular asymmetry. On a full scale Intellectual Quotient by means of the Wechsler Intelligence Scale for Children [Kaplan and Saccuzzo, 2005], she
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AMERICAN JOURNAL OF MEDICAL GENETICS PART A scored 98 (the subtest scores included verbal comprehension (VCI, 100); perceptual reasoning (PRI, 98); processing speed (PSI, 85); and working memory (WMI, 84); the performance IQ was 94). A repeat echocardiogram showed that the ventricular septum had entirely closed. She was treated with topiramate and valproic and she was seizure-free after a 24-month follow-up. Her general, neurological, and cognitive status, at the most recent follow-up re-evaluation (i.e., at age 11 years), was unchanged.



DISCUSSION



FIG. 2. Magnetic resonance images of the brain [(A) sagittal view; T1-weighted; SE; (B,C) coronal view, T2-weighted, TSE] show the left focal (lobular) parasagittal (paracentral) polymicrogyria (black and white arrows).



We report herein on the occurrence of bilateral PMG in the context of NF1. The minor dysmorphic features recorded in this girl were regarded as part of the NF1 phenotype [Huson et al., 1988]. The VSD had closed during childhood. In addition to these features, she had bilateral PMG in the right opercular and left paracentral lobular regions. The MRI appearance of PMG was atypical in that two different brain areas were involved [Barkovich et al., 2005; Guerrini et al., 2008]. In contrast to observations in other well-characterized neurocutaneous disorders [Roach and Miller, 2004; Ruggieri et al., 2008a], abnormalities of cortical development are relatively uncommon in NF1, and include hemimegalencephaly [Cusmai et al., 1990], cerebellar leptomeningeal heterotopias [Kato et al., 1995], transmantle cortical dysplasia [Balestri et al., 2003], periventricular band of heterotopic gray matter [Balestri et al., 2003], pachygyria [Balestri et al., 2003], and occipital encephalocele [Bodhey and Gupta, 2006]. Anecdotal cases of unilateral PMG in the setting of NF1 have also been described [Balestri et al., 2003; Chang et al., 2006; Clark and Neville, 2008] without a demonstrated NF1 mutation. In the study of Balestri et al. [2003], an 18-year-old man with mental retardation with typical NF1 manifestations had, on brain MRI, thickening and infolding of the fronto-opercular cortex with abnormally hyperintense signal extending through the insula, and SPECT showed hypoperfusion in the same perisylvian area and in the contralateral parieto-occipital region. Chang et al. [2006] described the familial occurrence of PMG involving the right frontal and perisylvian cortex in a boy with cutaneous stigmata of NF1 and his older brother who had no signs of NF1. Notably, both siblings shared a nearly identical distribution of the cortical malformation with different degrees of radiological and neurological severity; specifically, the NF1 sibling had a more severe NF1 clinical phenotype, including macrocephaly, developmental delay, and mild left hemiparesis associated with a more severe PMG pattern [Chang et al., 2006]. Other members in the family had signs of NF1, but genetic mutation testing was negative. Lastly, in the series of Clark and Neville [2008], a male patient of unspecified age had pyramidal signs with absent congenital pseudobulbar palsy [Clark et al., 2000], epilepsy, attention deficit hyperactive disorder, and moderate mental retardation (IQ scores between 50 and 70) in association with right perisylvian PMG. In contrast to the previously reported patients [Balestri et al., 2003; Chang et al., 2006; Clark and Neville, 2008], the girl reported herein was of normal intelligence and had bilateral, asymmetrical PMG. Several patterns of PMG, including bilateral frontal, bilateral perisylvian, and bilateral mesial occipital, have been described on the basis of their topographic distribution. All but the perisylvian



RUGGIERI ET AL. forms appear to be rare. Bilateral perisylvian PMG (BPP; OMIM # 300388) often results in a typical Foix-Chavany-Marie-like (also known as opercular) syndrome consisting of mild psychomotor delay, seizures, and supranuclear palsy. Notably, the present girl manifested some of the clinical features of the Foix-ChavanyMarie-like syndrome, but had an asymmetrical PMG, not a BPP. Data from animal models and studies in vitro [Zhu et al., 2001] indicate that neurofibromin plays an indispensable role in the development of the normal nervous system. In particular, two (types 1 and 4) of the four known neurofibromin isoforms have been found to be extensively expressed in neurons during the embryologic period of life [Gutmann et al., 1995]. Subtle brain abnormalities have been detected in otherwise normal-appearing Nf1 mouse embryos [Lakkis and Tennekoon, 2001; Li et al., 2001] and in NF1 subjects with large NF1 gene deletions [reviewed in Korf et al., 1999]. Of more interest, Nf1Syn1KO mice (i.e., mice with ablated neurofibromin functions through the Synapsin 1 promoter in most of their differentiated neuronal populations) have abnormal cortical lamination with cortical compression and secondarily smaller brain cortices and increased astrogliosis [Zhu et al., 2001]. It is notable that given the relatively high frequency of other brain findings in NF1 [vide supra; reviewed in Huson and Hughes, 1994; Ferner et al., 2007; Ruggieri et al., 2008b] and the key role played by the NF1 gene product, neurofibromin, in normal brain development [Gutmann et al., 1995; Lakkis and Tennekoon, 2001; Li et al., 2001; Zhu et al., 2001], there are not more NF1 cases with PMG or other brain malformations.



REFERENCES Balestri P, Vivarelli R, Grosso S, Santori L, Farnetani MA, Galluzzi P, Vatti GP, Calabrese F, Morgese G. 2003. Malformations of cortical development in neurofibromatosis type 1. Neurology 261:1799–1801. Barkovich AJ. 2005. Congenital malformations of the brain and skull. In: Barkovich AJ, editor. Pediatric Neuroimaging, 4th edition. Philadelphia: Lippincott Williams & Wilkins. pp. 291–439. Barkovich AJ, Hevner R, Guerrini R. 1999. Syndromes of bilateral symmetrical polymicrogyria. Am J Neuroradiol 20:1814–1821. Barkovich AJ, Kuzniecky RI, Jackson GD, Guerrini R, Dobyns WB. 2005. A developmental and genetic classification for malformations of cortical development. Neurology 65:1873–1878. Bodhey NK, Gupta AK. 2006. Neurofibromatosis type I with occipital encephalocele. Neurol India 54:103–104. Chang BS, Apse KA, Caraballo R, Cross JH, Mclellan A, Jacobson D, Valente KD, Barkovich AJ, Walsh A. 2006. A familial syndrome of unilateral polymicrogyria affecting the right hemisphere. Neurology 66:133–135. Clark M, Neville BG. 2008. Familial and genetic associations in WorsterDrought syndrome and perisylvian disorders. Am J Med Genet Part A 146A:35–42. Clark M, Carr L, Reilly S, Neville BG. 2000. Worster-Drought syndrome, a mild tetraplegic perisylvian cerebral palsy. Review of 47 cases. Brain 123:2160–2170. Cusmai R, Curatolo P, Mangano S, Cheminal R, Echenne B. 1990. Hemimegalencephaly and neurofibromatosis. Neuropediatrics 21:179–182.



585 De Luca A, Schirinzi A, Buccino A, Bottillo I, Sinibaldi L, Torrente I, Ciavarella A, Dottorini T, Porciello R, Giustini S, Calvieri S, Dallapiccola B. 2004. Novel and recurrent mutations in the NF1 gene in Italian patients with neurofibromatosis type 1. Hum Mutat 23:629. De Luca A, Bottillo I, Sarkozy A, Carta C, Neri C, Bellacchio E, Schirinzi A, Conti E, Zampino G, Battaglia A, Majore S, Rinaldi MM, Carella M, Marino B, Pizzuti A, Digilio MC, Tartaglia M, Dallapiccola B. 2005. NF1 gene mutations represent the major molecular event underlying neurofibromatosis-Noonan syndrome. Am J Hum Genet 77:1092– 1101. Ferner RE, Huson SM, Thomas N, Moss C, Willshaw H, Evans DG, Upadhyaya M, Towers R, Gleeson M, Steiger C, Kirby A. 2007. Guidelines for the diagnosis and management of individuals with neurofibromatosis 1. J Med Genet 44:81–88. Guerrini R, Dobyns WB, Barkovich AJ. 2008. Abnormal development of the human cerebral cortex: Genetics, functional consequences and treatment options. Trends Neurosci 31:154–162. Gutmann DH, Geist RT, Wright DE, Snider WD. 1995. Expression of the neurofibromatosis 1 (NF1) isoforms in developing and adult rat tissues. Cell Growth Differ 6:315–323. Huson SM, Hughes RAC. 1994. The neurofibromatosis: Pathogenesis, clinical features and natural history. London: Chapman & Hall. Huson SM, Harper PS, Compston DA. 1988. Von Recklinghausen neurofibromatosis. A clinical and population study in south-east Wales. Brain 111:1355–1381. Kaplan RM, Saccuzzo DP. 2005. Psychological testing: Principles, applications, and issues. Belmont: Thomson Wadsworth. Kato M, Takashima S, Houdou S, Miyahara S. 1995. Cerebellar leptomeningeal astroglial heterotopia in neurofibromatosis type 1. Clin Neuropathol 14:175–178. Korf BR, Schneider G, Poussaint TY. 1999. Structural anomalies revealed by neuroimaging studies in the brains of patients with neurofibromatosis type 1 and large deletions. Genet Med 1:136–140. Lakkis MM, Tennekoon GI. 2001. Neurofibromatosis type 1: II. Answers from animal models. J Neurosci Res 65:191–194. Li C, Cheng Y, Gutmann DA, Mangoura D. 2001. Differential localization of the neurofibromatosis 1 (NF1) gene product, neurofibromin, with the F-actin or microtubule cytoskeleton during differentiation of telencephalic neurons. Brain Res Dev Brain Res 130:231–248. Mastrangelo M, Mariani R, Spalice A, Ruggieri M, Iannetti P. 2009. Complex epileptic (Foix-Chavany-Marie like) syndrome in a child with neurofibromatosis type 1 (NF1) and bilateral (opercular and paracentral) polymicrogyria. Acta Paediatr 98:760–762. Roach SE, Miller VA. 2004. Neurocutaneous disorders. New York: Cambridge University Press. Ruggieri M, Pascual-Castroviejo I, Di Rocco C. 2008a. Neurocutaneous disorders: Phakomatoses and hamartoneoplastic syndromes. Wien/New York: Springer-Verlag. Ruggieri M, Upadhyaya M, Di Rocco C, Gabriele A, Pascual-Castroviejo I. 2008b. Neurofibromatosis type 1 & related disorders. In: Ruggieri M, Pascual-Castroviejo I, Di Rocco C, editors. Neurocutaneous disorders: Phakomatoses and hamartoneoplastic syndromes. Wien/New York: Springer-Verlag. pp. 51–152. Zhu Y, Romero MI, Ghosh P, Ye Z, Charnay P, Rushing EJ, Marth JD, Parada LF. 2001. Ablation of NF1 function in neurons induces abnormal development of cerebral cortex and reactive gliosis in the brain. Genes Dev 15:859–876.





 Lihat lebih banyak...



Comentários



























Relatórios "Bilateral (opercular and paracentral lobular) polymicrogyria and neurofibromatosis type 1 "






Por favor, preencha este formulário, tentaremos o mais rápido possível.


Teu nome




Correio eletrônico




Razão
-Escolha um motivo-
Pornografia
Difamação
Ilegal / Haram
Spam
Outros termos de serviço
Arquivar uma reclamação de direitos autorais





Descrição do Produto








Fechar
Enviar














Download "Bilateral (opercular and paracentral lobular) polymicrogyria and neurofibromatosis type 1 "





Somos uma comunidade de intercâmbio. Por favor, ajude-nos com a subida  1  um novo documento ou um que queremos baixar:



ARQUIVO DO DOCUMENTO DE ATUALIZAÇÃO


OU DOWNLOAD IMEDIATAMENTE













Fechar













Compartilhar e Incorporar "Bilateral (opercular and paracentral lobular) polymicrogyria and neurofibromatosis type 1 "





Copie e cole esse script de incorporação para o local onde deseja incorporar



Incluir Script




Tamanho(px)
750x600
750x500
600x500
600x400





URL










Fechar











 
 
 



Sobre nós | 
Termos | 
Privacidade | 
Direito autoral | 
Contato










Copyright © 2017 DADOSPDF Inc.






