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ABSTRACT Objective: To explore the clinical characteristics and genotype characteristics of children with tuberous sclerosis com-
plex (TSC) with epilepsy, in order to understand the clinical manifestations of children with TSC with epilepsy, and the correlation be-
tween phenotype and genotype, so as to provide a more effective scheme for clinical diagnosis and treatment. Methods: The clinical man-
ifestations of 10 children with TSC with epilepsy who were treated in the Department of Neurology of Anhui children's Hospital from
December 2019 to January 2021 were analyzed retrospectively. The gene detection was performed on children with TSC with epilepsy
and their parents by chip capture high-throughput sequencing and Sanger sequencing validation, and the characteristics of clinical and ge-
netic variation were analyzed. Results: Among the 10 cases, 4 were male, and 6 were female, 3 were first convulsive, and 7 were focal,
and 70.00% initial age were younger than 1 year old. Clinical manifestations: 90.00% skin lesions, 80.00% cardiac rhabdomyoma,
20.00% fundus abnormalities, no kidney, liver, lung lesions. Video electroencephalogram showed 60.00% epileptic wave in frontotempo-
ral region, 100.00% with neuroimaging cortical/subcortical abnormalities, 90.00% bilateral ependymal/subependymal abnormalities, and
10.00% subependymal giant cell astrocytoma. Gene testing was completed in all the children in the study, including 3 cases of TSC1
gene mutation, 7 cases of TSC2 mutation, including missense, frameshifting and splicing site mutation. Family variation was detected in
2 cases, and no family variation was detected in 7 cases. Conclusions: There is no significant difference in the incidence of TSC with
epilepsy between male and female, and sporadic cases are more common. The initial age is less than 1 year, and the first onset is often
focal. Epileptic wave in video electroencephalogram is dominant in frontotemporal region, and cortical/subcortical and bilateral ependy-
mal/subependymal abnormalities are found in head imaging. TSC2 mutation is more common than TSC1 mutation, with severe clinical
manifestations, high incidence of convulsion, younger age of onset and poor control. Early genetic testing is particularly important for
children at younger age of onset and with poor efficacy.
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Table 1 General situation of 10 children withTSC with epilepsy

Sequence Gender Initial age Seizure form Medication process Family history
1 Male 3 years Focal LEV, OXC Yes
2 Male More than 11 months Focal, spasm LEV, OXC—LEV, OXC, VGB No
3 Female More than 5 months Spasm VGB—VGB, RAPA No
4 Female 4 months Spasm ACTH/prednisone, TPM—TPM, VGB No
5 Female 2 years 3 months Focal 0XC Yes
6 Female 5 months Focal LEV No
7 Male 4 months Focal, spasm VPA, RAPA—VPA, RAPA, VGB No
8 Female 10 years Focal OXC Yes
9 Female More than 5 months Spasm, focal ACTH/prednisone, VPA—VPA, VGB, RAPA No
10 Male More than 9 months Focal LEV No

Note: VGB: vigabatrin, OXC: oxcarbazepine, LEV: levetiracetam, RAPA:rapamycin, VPA: valproate acid, ACTH: Adrenocorticotropin, TPM: topiramate.
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Table 2 Main clinical phenotypes of 10 children with TSC with epilepsy

Sequence Gemder Initial age Skin Kidney Heart Fundus oculi Nerve Liver Lungs
1 Male 3 years + + +
2 Male More than 11 months + + / +
3 Female More than 5 months + + - +
4 Female 4 months + + / +
5 Female 2 years 3 months + +
6 Female 5 months + + +
7 Male 4 months + + / +
8 Female 10 years + + - +
9 Female More than 5 months + / +
10 Male More than 9 months + + / +

Note: "+" means abnormal, "-" means normal, "/" means no such inspection.
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Table 3 Gene mutation in 10 children with TSC with epilepsy

Sequence Gene Position Mutation type Nucleic acid alteration Amino acid change  Familial variation
1 TSC1 exon20 Frameshift mutation >A p-E839Efs*65 /
2 TSC1 exonl5 Missense mutation CGA->TGA p-R500X,665 No
3 TSC2 exon35 Missense mutation CAG->TAG p-Q1503X,305 No
4 TSC2 exon41 Frameshift mutation COGCTECACCACAT: p-R1743 K1748 No
CAAG>-
5 TSCl IWAYS Missense mutation ¢.664-10 A->G - His mother hybrid
6 TSC2 exon22 Frameshift mutation TCTAC>- p-Y790 No
7 TSC2 exon27 Frameshift mutation GAA>- p-Asnl017fs No
8 TSC2 exon4l Missense mutation CCG->CTG p-R1743W His father hybrid
9 TSC2 exon38 Splicing site mutation c.4850-2 A>G - No
10 TSC2 IvVS23 Missense mutation ¢.2639+2 T->C - No

Note: "/" means not checked.
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Fig.1 Picture of gene mutation in 10 children

Note: Figure A-J shows the gene mutation pictures of children 1-10 respectively
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