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[Abstract] Objective To explore the genotypic and phenotypic characteristics of epilepsy caused by so-
dium voltage-gated channel alpha subunit 2 (SCN2A) gene mutation. Methods The children with epilepsy
treated in the epilepsy center of Guangdong Sanjiu brain hospital from August 2016 to April 2021 were collect-
ed. The SCN2A gene mutations were found by using full exon capture high-throughput sequencing technology.
The clinical and genetic data of the children were retrospectively summarized and analyzed. Results A total of
14 children with SCN2A gene mutation were collected, including 7 males and 7 females. The onset age fluctua-
ted from 1 day to 6 years after birth, including 8 cases (57. 1%) within 3 months and 6 cases (42. 9%) after 3
months. A total of 13 mutations were found, all of which were heterozygous missense mutation. Two patients
with the same maternal SCN2A mutation were benign familial epilepsy; 3 cases carried paternal mutation, 2

cases with seizure remission (66.7%); 9 cases hadde novo mutations, 4 cases with seizure remission
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(44.4%). There were several seizure types in 14 children withSCN2A mutation associated epilepsy, mainly
focal seizure (64.3%), spastic seizure (42.9%), tonic seizure (35.7%), and other seizure types were rare;
Eight patients had cluster seizures (57.1%). The EEG of 14 children showed multiple discharge patterns,
most of which were focal discharge (8 cases,57.1%), diffuse discharge( 6 cases,42.9%), multifocal dis-
charge( 5 cases,35.7%). Brain dysplasia including white matter dysplasia, white matter degeneration, ven-
tricular dysplasia. corpus callosum dysplasia and diffuse brain atrophy was more common in head MRI
(42.9%). Except for 2 cases of benign familial epilepsy, 12 cases of developmental and epileptic encephalopa-
thy, 2 cases of Otahara syndrome, 3 cases of West syndrome, 3 cases of developmental encephalopathy, 3 ca-
ses of developmental epileptic encephalopathy, 1 case of infantile migratory partial seizure, and all exhibited
with moderate and severe delayed development. Among them, there were 10 patients (early-onset SCN2A re-
lated epilepsy) with first onset before 3 months old, and 5 cases were relieved, There were 2 cases of late onset
SCN2A related epilepsy with first onset after 3 months, and 1 case remitted. There were significant individual
differences in antiepileptic treatment in 14 children. 2 cases of benign familial epilepsy had a good response to
VPA. Among the 12 children with developmental and epileptic encephalopathy, 10 children were early-onset
SCN2A related epilepsy, 6 tried OXC, and 4 were effective (66.7%). In 3 cases of late onset children, 1 case
was treated ineffectively without aggravation. Conclusion Most of SCN2A gene mutations were missense, and
the prognosis of de novo missense mutation was worse than that of genetic mutation. SCN2A mutations resul-
ted in two types of changes in Nay 1. 2 function: gain of function and loss of function. For patients with early
onset epilepsy (onset age < 3 months) , the mutation mainly led to Nay 1. 2 gain of function and patients had
a good response to sodium channel blockers (SCBs). Otherwise, late onset epilepsy (onset age > 3 months)
exhibited loss of Nay 1. 2 function. Patients had a poor response to SCBs, and SCBs might even aggravate the
seizure, Therapy should be initiated with appropriate amount of phenytoin sodium. Other drugs, such as ox-
carbazepine, ketogenic diet, adrenocorticotropic hormone ( ACTH) and aminohexenoic acid, could also be
tried, and the treatment scheme should be adjusted individually.
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