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all three cases, the recurrent seizures resolved again with antiseizure drugs, and two are currently medication-
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1. Introduction

Doose syndrome (DS), otherwise known as epilepsy with
myoclonic-atonic seizures (EMAS) and previously myoclonic-astatic
epilepsy, is a seizure syndrome of young childhood associated with
prominent myoclonic and astatic seizures [1]. EEG findings include
bursts of 2- to 5-Hz spike and polyspike and wave complexes, with nor-
mal sleep architecture and posterior basic rhythm. EMAS typically pre-
sents with a peak onset between the ages of 3-4 years, with a range of
7 months and 6 years of age [1]. Antiseizure drugs reported to be the
most effective for EMAS include ethosuximide, lamotrigine, and
valproic acid, although levetiracetam is also widely used [2]. Certain an-
tiseizure drugs may cause paradoxical worsening, including carbamaz-
epine, oxcarbazepine, phenytoin, and vigabatrin. The ketogenic diet
has been shown to be highly efficacious, and reports have suggested
that it could be even considered as a first line therapy in these patients
[3]. Close to two-thirds of patients achieve seizure remission, within 5-
6 years of onset [4,5].

The long-term outcomes from EMAS are not widely described. Al-
though most patients will achieve remission, it is not clear how many
will have recurrence years later. Additionally, it is known that other ep-
ilepsy syndromes can remit, only to have other seizure types or even
different syndromes occur months to years later [6-10].
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We report a case series of three patients with EMAS that underwent
seizure remission for >4 years as children, who then developed what
appeared to be a different syndrome with both absence seizures and
generalized tonic—clonic seizures during early adolescence. These
three children were not as difficult to control during this second epi-
lepsy syndrome, and two are currently not receiving treatment for a sec-
ond time.

1.1. Case 1

A previously normal 3-year-old boy presented after a single general-
ized tonic—clonic (GTC) seizure, followed by the onset of atonic seizures
that occurred up to 40 times per day. EEG revealed polyspike and wave
bursts with a normal background suggestive of EMAS (Fig. 1A). MRI was
normal, and genetic testing showed a SCN1A mutation with
transversion of nucleotide 1091 from serine to threonine. He was
treated with zonisamide and clonazepam which were ineffective, then
valproic acid led to immediate seizure freedom within several days. At
the age of 5.5 years, after he was seizure-free for 2 years with a normal
EEG, his valproic acid was discontinued.

At the age of 9 years, his family began noticing staring spells at home
and school that gradually increased in frequency to daily over a several
month period. Hyperventilation in the clinic induced a classic absence
seizure and an EEG revealed 3-Hz spike and wave discharges, shifting
at times from left to right maximal, only with hyperventilation (Fig.
1B). He was restarted on valproic acid at 20 mg/kg/day divided twice
daily, and seizures stopped immediately, similar to the previous use of
valproic acid when he was younger. After 2 years of seizure freedom
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Fig. 1. EEG tracings from Case 1 demonstrate an electrographic change in seizures in the same patient. (A) Bipolar montage from EEG at age 3 shows bursts of spike and wave and polyspike
and wave complexes, consistent with EMAS. His seizures went into remission with valproic acid, and valproic acid stopped. At the age of 9 he developed new absence seizures, with EEG
showing shifting asymmetry of 3 Hz spike and wave complexes only induced by hyperventilation (B).

(age 12 years), his EEG had normalized, and his valproic acid was again
discontinued carefully. One year later, he remains seizure-free.

1.2. Case 2
A previously normal 3-year-old boy developed sporadic convulsions

and 3-12 atonic seizures daily over several months. Brain MRI was un-
remarkable, and an EEG revealed generalized polyspike and wave bursts

suggestive of EMAS. He was unsuccessfully treated with phenytoin,
oxcarbazepine, zonisamide, lorazepam, and lamotrigine. His seizures
were ultimately completely controlled at the age of 5 years with a com-
bination of levetiracetam and zonisamide. After 4 years of seizure con-
trol, his antiseizure drugs were stopped. Two years later, at the age of
11 years, he began having staring spells and an EEG revealed bursts of
3-4 Hz spike-and-slow -wave discharges (not triggered by hyperventi-
lation). Levetiracetam was restarted but ineffective, and following a
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convulsion, clobazam was added. Seizures remained unchanged for an
additional 3 months until valproic acid at 15 mg/kg/day was added.
All seizures stopped within days and levetiracetam and clobazam
were gradually discontinued. After 2 years of treatment with valproic
acid monotherapy, at the age of 14 years, his EEG normalized, and he
was weaned off of valproic acid. He has remained seizure-free for the
past year.

1.3. Case 3

A previously normal 3-year-old boy began having GTCs, drop sei-
zures, and myoclonic seizures, with a frequency that increased over
three months up to 50 total seizures per day. An EEG showed general-
ized spike and sharp wave bursts consistent with a clinical diangosis
of EMAS, and an MRI of the brain was normal. Genetic testing revealed
a variant of uncertain significance (HNRNPU gene, seen in his father
who does not have epilepsy). He was placed on levetiracetam then
oxcarbazepine, both without benefit. At 4 years of age, the ketogenic
diet was initiated, and after 91 days his seizures stopped, and he was
taken off of both antiseizure medications. The ketogenic diet was main-
tained for 21 months; his EEG normalized, and he was transitioned back
to regular foods.

At the age of 12 years, after 8 years of seizure freedom, he then began
having hours of “confusion and slowed thoughts”, which were occur-
ring about every 4 weeks. After 6 months, he had two GTCs and a subse-
quent EEG showed 4 Hz spike-and-slow wave bursts (not triggered by
hyperventilation). He was placed on lamotrigine, but continued to
have seizures until ethosuximide at 10 mg/kg/day was added in combi-
nation at the age of 14 years. Seizures immediately stopped, an EEG re-
vealed only scattered 1-second bursts of generalized epileptiform
discharges, and lamotrigine was discontinued 6 months later. Since
then, he has not had any additional seizures and remains on
ethosuximide monotherapy at age 15 years.

2. Discussion

In this case series, three boys with EMAS were completely seizure-
free (2 with antiseizure drugs, one with the KD), underwent seizure re-
mission, and then developed a new seizure syndrome during adoles-
cence suggestive of absence epilepsy. Not surprisingly, when absence
seizures began at ages 9-12 years after resolution of EMAS, families
were very concerned; however, these seizures rapidly responded to
valproic acid or ethosuximide. Two patients are currently now off anti-
seizure medications for a second time after apparent remission, with the
third likely to discontinue medication in approximately one year. Of
note, the EEG may have been normalized due to the use of valproic
acid in patients 1 and 2; these parents were counseled about this, and
their antiseizure drug wean performed slowly and carefully. Addition-
ally, as some generalized epilepsies may have prolonged periods of ap-
parent remission, these patients will continue to be followed carefully.

To our knowledge, this evolution into absence seizures following re-
mission has not been previously reported in EMAS. Oguni in 2002 re-
ported recurrence of generalized tonic-clonic seizures in 14% of his
patients after 3-17 years that were “controlled easily” [5]. Most series
report a favorable prognosis and remission in the majority of cases

[2-5,11]. Although absence seizures may coexist at the time of atonic
seizures, they are not typically seen independently and certainly not ex-
pected to occur years later after apparent remission.

The absence seizures were well-controlled with antiseizure drugs
known to be effective for EMAS: ethosuximide and valproic acid. In
two of three, lamotrigine was not effective (either for EMAS or absence
epilepsy). With this small number of patients, it is premature to claim
this antiseizure regimen is ideal; however, we would consider valproic
acid early for both the EMAS as well as the absence epilepsy.

3. Conclusion

To our knowledge, this is the first report of recurrence of absence sei-
zures during adolescence in patients with EMAS after apparent remis-
sion. The similarities in age of onset, EEG findings, gender, recurrence,
treatment response, and excellent prognosis are striking. This may rep-
resent a subset of EMAS, with the classic atonic seizures presenting in
childhood evolving into an atypical course involving absence seizures
years later during adolescence. This may alternatively represent a
coincidental second epilepsy syndrome unrelated to EMAS, which has
been reported to occur for other epilepsy syndromes such as benign ep-
ilepsy with centrotemporal spikes.
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