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ABSTRACT
Objective. Epilepsy with myoclonic absences is a rare epilepsy syndrome with
distinct features and high rates of drug resistance. Identifying this syndrome
may help guide treatment decisions. We highlight clinical heterogeneity in this
case series and two cases in which corpus callosotomy was performed.
Methods. Medical records were reviewed between 2017 and 2021 to identify
demographics, comorbidities, age at onset, EEG findings, diagnostic evalua-
tions, seizure semiologies, seizure frequency, anti-seizure medications, diet
therapy and surgical treatments in patients with myoclonic absences.
Results. Ten patients were identified including twins with myoclonic absence
status epilepticus. Forty percent had an atonic component, 20% presented with
myoclonic absence status epilepticus and 60% had incomplete control of
seizures at last follow-up visit. Two patients with epilepsy with myoclonic
absences with atonia underwent corpus callosotomy; one patient was seizure-
free eight months after surgery and the other had greater than 50% seizure
reduction over a five-month period.
Significance. Phenotypic heterogeneity was evident based on seizure
semiologies, comorbidities, seizure frequency and response to anti-seizure
medications and non-medication treatments. Of patients with an atonic
component, 75% did not achieve seizure freedom with medication alone.
Corpus callosotomy was performed in two of these patients with encouraging
seizure response thus far, however, the efficacy of this treatment should be
further evaluated in a larger study.
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Epilepsy with myoclonic absences
(EMA) is a rare epilepsy syndrome with
distinct features compared to child-
hood absence epilepsy (CAE) [1]. While
CAE is a common genetic generalized
epilepsy occurring in 10-17% of all
school-aged children with epilepsy
diagnoses, EMA has an incidence of
<1% [2]. In addition, EMA patients may
not respond to anti-seizure medications

(ASMs) and are more likely to have
intellectual impairment compared to
those with CAE [3]. Another epilepsy
syndrome with some overlapping fea-
tures with EMA is epilepsy with
myoclonic-atonic seizures (formerly
called “Doose syndrome” or “epilepsy
with myoclonic-atonic seizures”). Epi-
lepsy with myoclonic-atonic seizures is
distinct from EMA in that the primary
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seizure semiologies are myoclonic-atonic and atonic
seizures [4]. Other seizure types that may be seen in
epilepsy with myoclonic-atonic seizures include
myoclonic, absence, tonic, clonic and bilateral tonic-
clonic seizures [4]. The electrographic pattern in
epilepsy with myoclonic-atonic seizures typically
involves higher frequency (2-5-Hz) spike-and-wave
and polyspike-and-wave discharges and the atonic
component is associated with an aftergoing high-
voltage slow wave [4]. Clinically, myoclonic absence
(MA) seizures involve rhythmic myoclonic jerking of
the bilateral upper extremities, which results in
ratcheting movements with sequential rise of the arms
in discrete steps and altered awareness [1, 2, 5]. An
atoniccomponentmaybepresent,althoughreportedly
uncommon, and is usually described as loss of tone of
the upper body or whole body resulting in a slow fall
and preceded by ratcheting bilateral upper extremity
movements [1, 5]. Electrographically, EMA patients
have ictal patterns consisting of rhythmic 3-Hz general-
ized polyspike-and-wave and spike-and-wave dis-
charges that are time-locked to ratcheting arm
movements [1, 2, 5]. Other seizure types may be seen
in EMA patients and include bilateral tonic-clonic
seizures, absence seizures and atypical absence
seizures [1, 6, 7]. In a single case report, focal seizures
were also reported with EMA [6].
The most common ASMs, beneficial in the manage-
ment of EMA, include valproic acid, ethosuximide and
lamotrigine, either in combination or alone [1, 2, 5, 7].
Other less effective options include levetiracetam,
zonisamide, topiramate and lacosamide. Rufinamide
as an adjunct therapy showed benefit in a small case
series of three patients with two patients becoming
seizure-free and one patient with a greater than 50%
reduction in seizure frequency [8]. Non-medication
options reported in the literature include vagus nerve
stimulation (VNS) or diet therapy, such as the
ketogenic diet or modified Atkins diet (MAD) [2].
Brain imaging is usually normal with non-specific
findings, such as generalized cortical atrophy, seen in
nearly 20% of EMA patients [9]. Like many features of
this epilepsy syndrome, the etiology is heterogeneous
with prematurity, perinatal parenchymal injury and
chromosomal abnormalities reported in more than
one third of patients with EMA [8]. Prognosis is
variable with some patients achieving seizure resolu-
tion while others become refractory with new and
evolving seizure semiologies [9]. Developmental
delay or learning disorders may depend on the
etiology and has been reported in up to 45% of
EMA patients at diagnosis, increasing up to 70% over
time [2]. The presence of bilateral tonic-clonic
seizures is associated with an increased likelihood
of developmental delay compared to EMA patients
with MA seizures alone [1, 2, 10]. Given the rare

incidence of this epilepsy syndrome compared to
CAE, we highlight the clinical heterogeneity of EMA
patients by presenting a retrospective review of 10
pediatric patients, including twin siblings, and em-
phasize successful outcomes after corpus callosot-
omy in EMA patients with an atonic component to
their MA seizures.

Case series

Institutional Review Board approval (IRB #210770) was
obtained at Vanderbilt University Medical Center
(VUMC) for this descriptive case series of pediatric
patients with EMA. Patients seen at Monroe Carell Jr.
Children’s Hospital at Vanderbilt (MCJCHV) were
identified through Epic’s Clarity data warehouse using
a free-text search of “absence,” “myoclonic” and
“myoclonic absence” in video EEG reports in patients
less than 22 years old, between November 2017 and
April 2021. This search identified eight patients who
had MA seizures recorded on EEG. An additional two
patients, twin siblings, with the diagnosis of EMA
made prior to November 2017, were also included.
After identification, medical records were retrospec-
tively reviewed, looking at each patient’s demo-
graphics, age at onset, EEG reports, other seizure
semiologies, ASM history, non-medication treat-
ments, surgical treatments, seizure frequency during
follow-up, comorbidities and diagnostic evaluations.
Ten patients were identifiedwith the diagnosis of EMA
based on both clinical features and ictal EEG findings
consistent with EMA. Age at onset in these patients
ranged from six months to nine years old, and half
were female (n = 5/10). Only one patient (n = 1/10) had
MA seizures and bilateral tonic-clonic seizures. Forty
percent (n = 4/10) of our patients had an atonic
component associated with their MA seizures (n = 4/
10). Twin siblings had initial seizure presentation
characterized as MA status epilepticus (figures 1, 2,
video). More than half of the patients, 60% (n =6/10),
had daily MA seizures. Regarding ASM history, a
majority of patients were on valproic acid (n = 6/10)
and were more likely to be on monotherapy
compared to other ASMs (monotherapy with valproic
acid, n = 5/6). Of patients whoseMA seizures resolved,
seizure freedom was achieved with monotherapy in
three of the four patients. In this series, no patients
were treated with ketogenic diet or VNS. Of the five
patients with genetic testing, one patient had tuber-
ous sclerosis complex (TSC), one had a 17p13.3
deletion and one had a likely pathogenic mutation
in SYNGAP1. Learning disorders or developmental
delay was noted in half of our EMA patients (n = 5/10).
Two patients underwent corpus callosotomy for
treatment of MA seizures with atonia. One patient
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& Figure 1.Myoclonic absence status epilepticus showing near-continuous, rhythmic 2.5-3-Hz high-voltage,
generalized spike-and-wave discharges associated with rapid, irregular jerking of bilateral upper
extremities, and eyelid myoclonia (EEG settings: average montage, 10 seconds/screen, sensitivity 20 mV/
mm, 70-Hz high-frequency filter, 1 Hz low-frequency filter).
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& Figure 2. Myoclonic absence seizure during hyperventilation showing a burst of rhythmic 2.5-3 Hz high-
voltage, generalized spike-and-wave discharges associated with behavioral arrest, rapid, irregular jerking of
bilateral upper extremities, and eyelid myoclonia that lasted for four seconds during hyperventilation (EEG
settings: average montage, 10 seconds/screen, sensitivity 20 mV/mm, 70-Hz high-frequency filter, 1-Hz low-
frequency filter).
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had previously failed five ASMs and underwent
complete corpus callosotomy with resolution of
seizures eight months post-surgery. The other patient
had previously failed three ASMs and underwent an
anterior two-thirds corpus callosotomy with greater
than 50% seizure reduction five months post-surgery.
Prior seizure burden for this second patient was 30MA
seizures per day with an average of 10 seizures per
day, however, post-surgery, the seizures were shorter
in duration and rarely involved an atonic component.
Neither patient had surgical complications nor new
neurological deficits following surgery (table 1).

Discussion

In our cohort of 10 pediatric patients with EMA at
VUMC, phenotypic heterogeneity was evident re-
garding age at onset, seizure semiologies, seizure
frequency, comorbidities, diagnostic evaluation and
response to ASMs and non-medication treatments.
Identifying this phenotypically heterogeneous epi-
lepsy syndrome is important in guiding treatment
decisions and prognosis. Novel findings in our cohort
include identical twin siblings with MA seizures as
well occurrence of MA status epilepticus at onset, a
high percentage of patients with an atonic component
of their MA seizures, and two patients with an atonic
component of their MA seizures who underwent
corpus callosotomy with improved seizure outcomes.
One review article noted an EMA patient with
developmental delay and a de novo SYNGAP1
mutation, which is of interest as a patient included
in our cohort also had a SYNGAP1 variant [9].
In our series, 40% of patients had an atonic compo-
nent to their MA seizures, all of whom had medically
refractory epilepsy and learning disorders or devel-
opmental delay. Two of these patients underwent
corpus callosotomy. Corpus callosotomy was a
proposed surgical treatment option in these two
patients given the known benefit of corpus callosot-
omy in patients with refractory atonic seizures. In
reviewing the EMA literature, corpus callosotomy, as a
treatment option for EMA, has not been described to
date. One patient underwent complete corpus
callosotomy with resolution of seizures eight months
post-surgery, while the other patient underwent an
anterior two-thirds corpus callosotomy with greater
than 50% seizure reduction five months post-surgery.
Neither patient had surgical complications nor new
neurological deficits following surgery. Given these
two patients’ encouraging seizure response thus far,
we propose corpus callosotomy may be a treatment
option to consider in patients with EMA who have an
atonic component and are refractory to ASMs. While
these initial results are promising, larger longitudinal

studies are needed to better evaluate the efficacy of
corpus callosotomy in EMA patients. &

Key points
� In our 10 patients with epilepsy with myoclonic
absences (EMA), phenotypic heterogeneity was
seen regarding age at onset, seizure semiology,
seizure frequency, comorbidities, diagnostic
evaluation, and response to ASMs and non-
medication treatments.

� Novel findings in our cohort include:
� Twin siblings with myoclonic absence status
epilepticus at onset.

� A high percentage of patients with EMA involving
an atonic component.

� Two patients with EMA and an atonic component
underwent corpus callosotomy.

&

Supplementary material.
Supplementary summary slides accompanying the manuscript
are available at www.epilepticdisorders.com.
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Legend for video sequence

This video shows an eight-year-old female who presented to the pediatric neurology clinic in myoclonic
absence status epilepticus, recorded on an outpatient video-EEG. At the beginning of her EEG recording, there
was high voltage, near-continuous, rhythmic 2.5-3-Hz generalized spike-and-polyspike wave discharges
associated with rapid, irregular eyelid blinking and near-continuous, rapid, irregular, synchronous and
asynchronous jerks of the torso and bilateral upper extremities (“ratcheting” movements). The patient was
able to answer questions during these ictal discharges, albeit with slow and stuttering speech (not seen here).
Notably, her identical twin sister had myoclonic absence status epilepticus noted shortly after this EEG.

Key words for video research on www.epilepticdisorders.com

Phenomenology: rapid, irregular eyelid blinking and/or rapid, irregular jerks of the torso and bilateral upper
extremities (“ratcheting” movements) with loss of awareness
Localization: generalized
Syndrome: epilepsy with myoclonic absences
Aetiology: genetic

TEST YOURSELF

(1) Other than pathognomonic myoclonic absence seizures, what other seizure types and comorbidities are seen in
EMA?

(2) How can early recognition and diagnosis of EMA guide providers?

(3) Pending further validation, what surgical option may be promising for patients with refractory EMA and a strong
atonic component?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.
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