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Abstract
The progressive myoclonus epilepsy (PME) is a rare group of clinically and genetically heterogeneous
disorders characterized by myoclonus, drug refractory epilepsy, and neurological deterioration. Here, we
report a three-year-old female patient with neuroregression after a period of normal development and
uncontrollable myoclonic seizures, which fulfill the criteria of PME. Next-generation sequencing revealed a
novel homozygous mutation of variant c.173G>C in exon 2 of the KCDT7 (potassium channel
tetramerization domain containing protein 7) gene that was compatible with the diagnosis of progressive
myoclonic epilepsy 3 (PME3) with or without intracellular inclusions. This is a rare report of KCTD7
mutations causing PME in the Indian population. Our findings supported the important role of KCTD7 in
PME and broadened the mutation spectrum.
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Introduction
The progressive myoclonus epilepsy (PME) consists of myoclonic seizures, tonic-clonic seizures, progressive
neurologic deterioration, resistance to treatment, and poor prognosis. These are rarely inherited
neurodegenerative disorders due to various etiologies [1]. Myoclonus in PME is classically fragmentary and
multifocal and often is precipitated by fever or external stimuli such as light or sound [2]. There are a large
number of causes of the PME, most of which are due to specific genetic mutations [3]. To date, more than 30
known candidate genes for PME have been recognized.

Here, we report a three-year old Indian girl with PME, in whom next-generation sequencing led to the
identification of a homozygous KCTD7 (potassium channel tetramerization domain containing protein 7)
mutation. This is a rare report associating KCDT7 mutation with PME in the Indian population.

Case Presentation
The patient, a three-year-old Indian girl, was born of third-degree consanguineous Indian parents presented
to the pediatric neurology clinic with complaints of seizures and regression of milestones. Pregnancy and
birth history were uneventful with no indication of intrauterine or perinatal hypoxia or other neonatal
complications. Seizures started when the patient was 10 months old after a period of normal development.
When the patient was 10 months old, she was able to stand without support, transfer objects between hands,
and wave bye-bye. The seizure types were continuous multifocal myoclonic seizures, affecting all the limbs
and the face, and rare tonic and tonic-clonic seizures. She lost the ability to stand and transfer objects
within two months of the onset of seizures. Neurological examination revealed irritability, central
hypotonia, and myoclonus with a head circumference of 48 cm. There was no other significant abnormal
finding on physical and other systemic examinations.

Electroencephalogram (EEG) showed multifocal epileptiform abnormalities. Magnetic resonance imaging
(MRI) of the brain was normal at this time. On the basis of history, examination findings, and investigations,
progressive myoclonic epilepsy due to genetic origin was considered. The patient was started on valproic
acid, pyridoxine, and clobazam, but there was no response. Hence prednisolone was added. After these four
medications, seizure frequency decreased. At 18 months of age, she was hospitalized with myoclonic status
epilepticus, which was precipitated by pneumonia; at that moment the patient was treated with
levetiracetam and clonazepam. After discharge from the hospital, the patient had increased frequency of
seizures and neuroregression. When she was three years old, she was unable to hold her neck and recognize
her parents. The patient is treated with several anti-seizure drugs like phenobarbital, valproic acid,
zonisamide, topiramate, levetiracetam, clonazepam, and pyridoxine till today, but there is no improvement
in the seizure frequency.

Extensive investigations including complete blood picture, blood sugar, renal function tests, thyroid profile,
lactate, vitamin B12, and vitamin D3 were normal. Tandem mass spectrometry was normal. Fundoscopy was
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normal. Cerebrospinal fluid analysis showed normal levels of glucose, proteins, lactate, and pyruvate.
Karyotype showed the normal female type (46XX). When the patient was three years old, MRI of the brain
showed generalized atrophy without any focal lesions (Figure 1).

FIGURE 1: Magnetic resonance imaging (MRI) of the patient's brain
(A) Axial T2-weighted image showing normal findings when the patient was one year old. (B) MRI of the brain
showing diffuse atrophy when the patient was three years old.

After all the diagnostic work-up, on the ground of uncontrollable seizures, neuroregression, and
consanguineous parents, genetic etiology was considered. DNA sequencing with next-generation sequencing
platform revealed a pathogenic homozygous KCDT7 gene mutation, which causes an autosomal recessive
progressive myoclonic epilepsy 3 (PME3). Previously this variant was rarely reported in the literature. Family
screening and genetic counseling were advised.
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Discussion
PME is caused by a wide range of specific etiologies including neuronal ceroid lipofuscinoses, Unverricht-
Lundborg disease, Lafora disease, myoclonic epilepsy with ragged red fiber, Tay-Sachs disease, sialidosis,
and dentatorubral-pallidoluysian atrophy [2]. Most PMEs are due to various gene mutations: one of them is
KCDT7 gene, and majorities are autosomal recessive [3]. The KCDT7 gene is located at 7q11.21. It encodes a
member of the potassium channel tetramerization domain containing protein 7 family [4]. In 2007, Van
Bogaert et al. reported homozygous mutation in KCDT7 gene in three members of a Moroccan family [5].
Since this report, 41 patients from 32 families have been reported [4-12]. Majorities were homozygous
mutations, but three compound heterozygous mutations were also reported [6,9,13]. Kousi et al. reported
various mutation in KCDT7 gene in eight patients from Turkish and Pakistani families [6]. In the present
case, DNA analysis with next-generation sequencing showed a novel mutation of variant c.173G>C,
pGly58Ala in exon 2 of the KCDT7 gene in a homozygous state, which is constant with PME3 with or without
intracellular inclusions. We found this rare mutation related to PME in KCDT7 gene in the Indian
population.

The exact molecular function of KCTD7 gene remains unknown. KCDT7 genes are expressed predominantly
in the brain, specifically in cortical neurons, in granular and pyramidal cell layers of the hippocampus, and
in cerebellar Purkinje cells. KCDT7 gene overexpression leads to hyperpolarization of the neuronal cell
membrane and decreased neuronal excitability. Hence, loss of KCTD7 function may lead to depolarization
of resting membrane potential and increased excitability with consequent susceptibility to epileptic seizures
[14].

The individuals with KCDT7-related PME had a variable ethnic origin, high rate of consanguinity, and
variable phenotypic presentation [5]. Age of onset ranged between five months to three years, after a period
of normal or mildly delayed development. In the present study, onset of seizures was at 10 months of age.
Epileptic seizures were the first manifestation in all reported cases. First seizures were described as either
myoclonic or generalized tonic clonic seizures (GTCS) and were precipitated by fever in some cases. In the
present report, the child had myoclonic seizures as initial seizures and had GTCS type also, and the child had
myoclonic status epilepticus at 18 months of age along with pneumonia. This epilepsy is drug-resistant and
has poor response to treatment in 2/3 of the patients. All patients had neuroregression at varying ages. In
this study, the patient lost all her attained milestones at three years of age [5].

EEGs were abnormal in all the patients, and the most common findings were very frequent multifocal and/or
generalized spike and waves. Our patient’s EEG findings were also consistent with this. MRI brain was either
normal or non-specific; findings include atrophy or white matter changes. In the present case, first MRI
brain was normal, and the next MRI brain done when the patient was three years old showed diffuse
atrophy.

The phenotype of present case fulfills the criteria of PME with multifocal myoclonus, neuroregression after a
period of normal development, multifocal spikes on EEG, and non-specific neuroimaging findings.

Conclusions
In conclusion, next-generation sequencing will help to identify the cause of drug-resistant epilepsy with
neuroregression in children. In this study, we have reported a rare case of KCDT7-related PME in the Indian
population and identified a novel KCDT7 mutation in a child with PME. This study contributes to the genetic
diagnosis and counseling of families with PME.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Berkovic SF, Andermann F, Carpenter S, Wolfe LS: Progressive myoclonus epilepsies: specific causes and

diagnosis. N Engl J Med. 1986, 315:296-305. 10.1056/NEJM198607313150506
2. Kälviäinen R: Progressive myoclonus epilepsies. Semin Neurol. 2015, 35:293-299. 10.1055/s-0035-1552620
3. Ramachandran N, Girard JM, Turnbull J, Minassian BA: The autosomal recessively inherited progressive

myoclonus epilepsies and their genes. Epilepsia. 2009, 50:29-36. 10.1111/j.1528-1167.2009.02117.x
4. Farhan SMK, Murphy LM, Robinson JF, et al.: Linkage analysis and exome sequencing identify a novel

mutation in KCTD7 in patients with progressive myoclonus epilepsy with ataxia. Epilepsia. 2014, 55:106-

2021 Dudipala et al. Cureus 13(2): e13447. DOI 10.7759/cureus.13447 3 of 4

https://dx.doi.org/10.1056/NEJM198607313150506
https://dx.doi.org/10.1056/NEJM198607313150506
https://dx.doi.org/10.1055/s-0035-1552620
https://dx.doi.org/10.1055/s-0035-1552620
https://dx.doi.org/10.1111/j.1528-1167.2009.02117.x
https://dx.doi.org/10.1111/j.1528-1167.2009.02117.x
https://dx.doi.org/10.1111/epi.12730


111. 10.1111/epi.12730
5. Van Bogaert P, Azizieh R, Désir J, et al.: Mutation of a potassium channel-related gene in progressive

myoclonic epilepsy. Ann Neurol. 2007, 61:579-586. 10.1002/ana.21121
6. Kousi M, Anttila V, Schulz A, et al.: Novel mutations consolidate KCTD7 as a progressive myoclonus

epilepsy gene. J Med Genet. 2012, 49:391-399. 10.1136/jmedgenet-2012-100859
7. Blumkin L, Kivity S, Lev D, Cohen S, Shomrat R, Lerman-Sagie T, Leshinsky-Silver E: A compound

heterozygous missense mutation and a large deletion in the KCTD7 gene presenting as an opsoclonus-
myoclonus ataxia-like syndrome. J Neurol. 2012, 259:2590-2598. 10.1007/s00415-012-6545-z

8. Staropoli JF, Karaa A, Lim ET, et al.: A homozygous mutation in KCTD7 links neuronal ceroid lipofuscinosis
to the ubiquitin-proteasome system. Am J Hum Genet. 2012, 91:202-208. 10.1016/j.ajhg.2012.05.023

9. Metz KA, Teng X, Coppens I, et al.: KCTD7 deficiency defines a distinct neurodegenerative disorder with a
conserved autophagy-lysosome defect. Ann Neurol. 2018, 84:766-780. 10.1002/ana.25351

10. Krabichler B, Rostasy K, Baumann M, et al.: Novel mutation in potassium channel related gene KCTD7 and
progressive myoclonic epilepsy. Ann Hum Genet. 2012, 76:326-331. 10.1111/j.1469-1809.2012.00710.x

11. Moen MN, Fjær R, Hamdani EH, et al.: Pathogenic variants in KCTD7 perturb neuronal K+ fluxes and
glutamine transport. Brain. 2016, 139:3109-3120. 10.1093/brain/aww244

12. Mastrangelo M, Sartori S, Simonati A, et al.: Progressive myoclonus epilepsy and ceroidolipofuscinosis 14:
the multifaceted phenotypic spectrum of KCTD7-related disorders. Eur J Med Genet. 2018, 62:103591.
10.1016/j.ejmg.2018.11.025

13. Mei L, Huang Y, Chen J, et al.: Exome sequencing identifies compound heterozygous KCTD7 mutations in a
girl with progressive myoclonus epilepsy. Clin Chim Acta. 2019, 493:87-91. 10.1016/j.cca.2019.02.028

14. Baulac S, Baulac M: Advances on the genetics of Mendelian idiopathic epilepsies . Clin Lab Med. 2010,
30:911-929. 10.1016/j.cll.2010.07.008

2021 Dudipala et al. Cureus 13(2): e13447. DOI 10.7759/cureus.13447 4 of 4

https://dx.doi.org/10.1111/epi.12730
https://dx.doi.org/10.1002/ana.21121
https://dx.doi.org/10.1002/ana.21121
https://dx.doi.org/10.1136/jmedgenet-2012-100859
https://dx.doi.org/10.1136/jmedgenet-2012-100859
https://dx.doi.org/10.1007/s00415-012-6545-z
https://dx.doi.org/10.1007/s00415-012-6545-z
https://dx.doi.org/10.1016/j.ajhg.2012.05.023
https://dx.doi.org/10.1016/j.ajhg.2012.05.023
https://dx.doi.org/10.1002/ana.25351
https://dx.doi.org/10.1002/ana.25351
https://dx.doi.org/10.1111/j.1469-1809.2012.00710.x
https://dx.doi.org/10.1111/j.1469-1809.2012.00710.x
https://dx.doi.org/10.1093/brain/aww244
https://dx.doi.org/10.1093/brain/aww244
https://dx.doi.org/10.1016/j.ejmg.2018.11.025
https://dx.doi.org/10.1016/j.ejmg.2018.11.025
https://dx.doi.org/10.1016/j.cca.2019.02.028
https://dx.doi.org/10.1016/j.cca.2019.02.028
https://dx.doi.org/10.1016/j.cll.2010.07.008
https://dx.doi.org/10.1016/j.cll.2010.07.008

	A Novel Mutation in KCDT7 Gene in an Indian Girl With Progressive Myoclonus Epilepsy
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Magnetic resonance imaging (MRI) of the patient's brain

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


