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CASE REPORT

A case of Dravet syndrome with focal cortical 
myoclonus
Xiaoqing Luo, Xiaolu Wang and Jun Jiang* 

Abstract 

Background: Dravet syndrome (DS) is a severe epileptic encephalopathy in children dominated by polymorphic 
seizures. Focal cortical myoclonus indicated on conventional electroencephalogram (EEG) was rarely observed in DS.

Case presentation: The child, boy, thirteen months old, suffered from clonic seizures during bathing at two months 
old. Later he suffered from recurrent afebrile or febrile generalized tonic–clonic seizures often developing into status 
epilepticus. A genetic analysis of the SCN1A gene revealed a de novo heterozygous frame shift mutation in exon 
21(c.3836_c.3837del AT).His myoclonic jerks of unilateral arm occurred spontaneously in response to movement. A 
spike wave from right central-parietal cortex immediately preceded a left myoclonic muscle activity, while a spike 
wave from left immediately preceded a right myoclonic muscle activity. The onset of the detected spike preceded 
the onset of myoclonic muscle activity by 42 ms using jerk-locked back-averaging of electroencephalogram data. The 
focal cortical myoclonus was not noted when one year old.

Conclusions: Focal cortical myoclonus could be a form of seizures during the first year of life in DS, which may 
broaden the types of seizures of DS and may provide some diagnostic clues for DS.

Keywords: Dravet syndrome, Conventional electroencephalogram, Focal cortical myoclonus

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Background
Dravet syndrome (DS) is a severe age-dependent epi-
leptic encephalopathy dominated by febrile and afebrile 
seizures during the first year of life [1, 2]. The syndrome 
is characterized by intractable multiple types of epilep-
tic seizures: hemi-clonic, generalized tonic clonic, atypi-
cal absence, focal impaired awareness, and myoclonic [3, 
4]. Developmental delay, intellectual and motor deficits, 
autistic features and sleep impairment are noted during 
the second year of life and stabilizes later. Neuroimaging 
studies show nonspecific findings. The diagnosis of DS 
is given based on the clinical state and the genetic test-
ing. It is identified that 80% of cases are associated with 

mutations of the SCN1A gene [4, 5]. Focal cortical myo-
clonus is a rare seizure pattern in DS. We firstly reported 
one infant diagnosed with DS with focal cortical myo-
clonus on conventional EEG when he was six months old, 
which might contribute to widen the clinical and neuro-
physiological spectra of DS.

Case presentation
The case, a thirteen-month-old-boy, was admitted to 
our hospital because of six times of partial seizures over 
three months when he was six months. He was born at 
38  weeks after a trouble-free pregnancy and delivery 
without asphyxia from healthy and unrelated parents. 
Birth weight, length, and head circumference were nor-
mal. He had no familial history of any neuropsychiatric 
disease. His psychomotor development was initially com-
patible with his peers. His parents reported that his devel-
opment was delayed later after seizure, with sitting at nine 
months and walking with support at eleven months. He 
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presented a prolonged hemi-convulsive seizure for a few 
minutes during the hot bath at the age of two months. He 
had six times of prolonged afebrile partial seizures from 
the ages of four to six months. A cerebral magnetic reso-
nance image showed a slightly larger left lateral ventricle. 
The 24-h video monitoring EEG recordings revealed a 
normal background activity (Fig. 1a). But, during awake 
and sleep slightly multifocal low- high amplitude spike 
wave were mainly noted in the left Rolandic and occipital 
region (Fig. 1b-c). Seizures as described by parents were 
not detected during EEG recordings. However, a new sei-
zure pattern without attention of the parents was noted 
by the EEG physician. His myoclonic jerks of unilateral 
arm occurred spontaneously, which was visible on the 
recorded electromyography (EMG) channels represent-
ing deltoid muscle. He presented involuntary jerks of the 

right arm more frequently than the left. The jerks always 
showed one time and sometimes showed rhythmic rep-
etition and occasionally developed into nodding, which 
were in response to movement. A visible spike wave from 
right central-parietal cortex immediately preceded a left 
myoclonic muscle activity, while a visible spike wave 
from left central-parietal cortex immediately preceded a 
right myoclonic muscle activity, which was noted during 
sleep (Fig. 2A-C). The onset of the spike wave preceded 
the onset of myoclonic muscle activity by 42 ms through 
jerk-locked back-averaging of electroencephalogram data 
(Fig. 2D). These findings suggested that the boy had focal 
cortical myoclonus during the first year. He was given 
antiepileptic treatment of levetiracetam. The symptoms 
were not better and even worsen. Soon after, he suffered 
from recurrent febrile hemiclonic seizures that often 
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Fig. 1 Results displayed background activity and interictal data.a. EEG displayed background activity at six mouth old. b. EEG displayed interictal 
data during awake at six mouth old. c. EEG displayed interictal data during asleep at six months old.d. EEG displayed interictal data at 13 months 
old. Electromyogram: on both deltoid muscles. EEG: electroencephalogram
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developed into status epilepticus with fever or bathing. 
The longest febrile seizure lasted about five hours. A 
genetic analysis revealed a de novo heterozygous frame 
shift mutation in exon 21(c.3836_c.3837del AT) of the 
SCN1A gene.His was taken to the hospital again when 
he was thirteen months old. The boy underwent 24-h 
video monitoring EEG again. Focal myoclonic symptoms 
was not noted and the interictal EEG evolved into a gen-
eralized high-amplitude polyspike slow wave (Fig.  1d). 
Sodium valproate was added to treat the recurrent sei-
zures. The total frequency of seizures was less following 
receiving leviteracetam at 41.6  mg/kg/day, sodium val-
proate at 16 mg/kg/day from 13 to 16 months old by the 
phone call following-up.

Discussion
We presented a unique case of DS with focal cortical 
myoclonus on conventional EEG. A visible spike wave 
from right central-parietal cortex immediately preceded 
a left myoclonic muscle activity, while a visible spike wave 
from left central-parietal cortex immediately preceded a 
right myoclonic muscle activity. The focal myoclonus was 
noted by physician when he was six months old, and was 
not noted when thirteen months old from a 24-h video 
monitoring EEG.

Myoclonic seizures with generalized or multiple spike-
waves in DS have been reported to be isolated or grouped 
in brief bursts of two or three jerks [6, 7]. Focal myo-
clonus is muscle jerks resulting from epileptic discharges 
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Fig. 2 Results displayed ictal EEG and back-averaging of of the ictal EEG data. a and b. A visible spike wave at left central-parietal cortex 
immediately preceded a right myoclonic muscle activity,while a visible spike wave at right central-parietal cortex immediately preceded a left 
myoclonic muscle activity. c. A visible spike wave at left central-parietal cortex immediately preceded a right myoclonic muscle activity during 
sleep. d. Jerk-locked averaging discloses a pre-myoclonic negative peak predominantly at the central-parietal electrode; this peak precedes the 
EMG onset by approximately 42 ms. Electromyogram: on both deltoid muscles. The red line represents the abnormal electrical activity in the brain 
and burst of EMG activity. EEG: electroencephalogram
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in the cerebral cortex [8]. Kobayashi et  al. reported a 
female children with DS with a segmental myoclonus 
without obvious spike-wave discharge on conventional 
EEG [9]. Conventional EEG of our case showed that a left 
myoclonic muscle activity originated from a spike wave 
form right central-parietal cortex, while a right myo-
clonic muscle activity originated from a spike wave form 
left central-parietal cortex.Our case further verified that 
focal cortical myoclonus was a seizure pattern of DS. The 
underlying mechanisms of focal cortical myoclonus in 
our case may be cortical hyperexcitability because of no 
obvious structural brain lesions. Other rare forms of sei-
zure of DS with SCN1A mutation were reported such as 
photosensitive myoclonic absence seizures, intermittent 
photic stimulation-induced occipital seizures, musico-
genic reflex seizures, and seizures triggered by perineal 
stimulation or diaper change [10–14]. Although the sei-
zures of DS are intractable, the interictal EEG remains 
free of epileptic discharges during the first year of life 
[15]. The female case with DS with a focal myoclonus, 
provided by Kobayashi et  al., began to present recur-
rent generalized tonic–clonic seizures at two months of 
age, and the interictal EEGs were not remarkable [9]. She 
presented erratic segmental myoclonus when was admit-
ted at six months, but the disappearance time it was not 
mentioned [10]. Our case was also at the age of 2 months 
when beginning to experience a prolonged hemiconvul-
sive seizure, but interictal EEG was abnormal during the 
first year of life. Focal myoclonic of our case with was 
noted at the age of six months, and not noted at thirteen 
months old. The two cases suggested that focal cortical 
myoclonus usually appeared, and may disappear during 
the first year of life. The limitation of this case report is 
the small number of cases, so more DS cases are needed 
to fully grasp the characteristics of focal cortical myo-
clonus to provide some diagnostic clues for DS.

Conclusions
Focal cortical myoclonus could be a form of seizures dur-
ing the first year of life in DS, which may broaden the 
types of seizures of DS and may provide some diagnostic 
clues for DS.

Abbreviations
DS: Dravet syndrome; EEG: Electroencephalogram; EMG: Electromyography.

Acknowledgements
None

Authors’ contributions
XQL participated in the research and manuscript writing. XLW participated 
in the design of the research and data analysis. JJ designed, supervised 
studies, interpreted results, and prepare the manuscript. All authors read and 
approved the final manuscript.

Funding
None

Availability of data and materials
The datasets during and/or analysed during the current study available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This case report has been approved by the Wuhan Children’s Hospital’s 
Research Ethics Board (approval number is 2019013). Written informed con-
sent was obtained from the parents for the publication of this case report as 
per the hospital guidelines.

Consent for publication
Parental written informed consent was obtained from the case.

Conflicts of interests
The authors (XiaoqingLuo, Xiaolu Wang and JunJiang) declare no competing 
interests.

Received: 18 October 2020   Accepted: 5 January 2022

References
 1. Yoshitomi S, Takahashi Y, Yamaguchi T, Imai K, Ishii A, Hiroseet S, et al. 

Efficacy and tolerability of perampanel in pediatric patients with Dravet 
syndrome. Epilepsy Res. 2019;154:34–8.

 2. Fang ZX, Hong SQ, Li TS, Wang J, Xie LL, Han W, et al. Genetic and phe-
notypic characteristics of SCN1A-related epilepsy in Chinese children. 
Neuroreport. 2019;30:671–80.

 3. Griffin A, Hamling KR, Knupp K, Hong S, Lee LP, Baraban SC. Clemizole and 
modulators of serotonin signalling suppress seizures in Dravet syndrome. 
Brain. 2017;140:669–83.

 4. Brenet A, Hassan-Abdi R, Somkhit J, Yanicostas C, Soussi-Yanicostas 
N. Defective Excitatory/Inhibitory Synaptic Balance and Increased 
Neuron Apoptosis in a Zebrafish Model of Dravet Syndrome. Cells. 
2019;8(10):1199.

 5. Strzelczyk A, Schubert-Bast S, Bast T, Bettendorf U, Fiedler B, Hamer HM, 
et al. A multicenter, matched case-control analysis comparing burden-of-
illness in Dravet syndrome to refractory epilepsy and seizure remission in 
patients and caregivers in Germany. Epilepsia. 2019;60:1697–710.

 6. Laux LC, Bebin EM, Checketts D, Chez M, Flamini R, Marsh ED, et al. Long-
term safety and efficacy of cannabidiol in children and adults with treat-
ment resistant Lennox-Gastaut syndrome or Dravet syndrome Expanded 
access program results. Epilepsy Res. 2019;154:13–20.

 7. Gonsales MC, Montenegro MA, Preto P, Guerreiro MM, Coan AC, Quast 
MP, et al. Multimodal Analysis of Missense Variants Improves Interpreta-
tion of Clinically Relevant Variants in Dravet Syndrome. Front Neurol. 
2019;10:289.

 8. Honda R, Saito Y, Nakagawa E, Sugai K, Sukigara S, Sasaki M, et al. Focal 
cortical myoclonus in rolandic cortical dysplasia presenting as hemifacial 
twitching. Brain Dev. 2012;34(10):886–90.

 9. Kobayashi Y, Hanaoka Y, Akiayma T, Ohmori I, Ouchida M, Yamamoto T, 
et al. A case of Dravet syndrome with cortical myoclonus indicated by 
jerk-locked back-averaging of electroencephalogram data. Brain Dev. 
2017;39(1):75–9.

 10. Myers KA. Myoclonic Absence Seizures in Dravet Syndrome. Pediatr 
Neurol. 2017;70:67–9.

 11. Specchio N, Pontrelli G, Serino D, Trivisano M, Cappelletti S, Terracciano 
A, et al. Occipital seizures induced by intermittent photic stimulation in 
Dravet syndrome. Seizure. 2014;23:309–13.

 12. Sanchez-Carpintero R, Patiño-Garcia A. Musicogenic seizures in Dravet 
syndrome. Dev Med Child Neurol. 2013;55:668–70.

 13. Jain P, Gulati P, Alsowat D, Cortez MA, Carter Snead O, Whitney R. Perineal 
stimulation triggering seizures in a child with Dravet syndrome. Seizure. 
2018;62:106–7.



Page 5 of 5Luo et al. Acta Epileptologica            (2022) 4:13  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 14. Subki AH, Alasmari AS, Jan FM, Moria FA, Jan MM. Reflex Seizures 
Triggered by Diaper Change in Dravet Syndrome. Can J Neurol Sci. 
2016;43:585–7.

 15. Canafoglia L, Ragona F, Panzica F, Piazza E, Freri E, Binelli S, et al. 
Movement-activated cortical myoclonus in Dravet syndrome. Epilepsy 
Res. 2017;130:47–52.


	A case of Dravet syndrome with focal cortical myoclonus
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


