Case Report

Repetitive EEG recordings are necessary for the diagnosis of

early myoclonic encephalopathy
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Early myoclonic encephalopathy (EME) is a rare malignant
epileptic syndrome. The erratic myoclonus with or without
focal motor seizures, time of onset before 3 months of age,
and suppression-burst (SB) pattern in EEG are accepted as
the diagnostic criteria for EME. We report a 40-day-old in-
fant with the diagnosis of non-ketotic hyperglycinemia
(NKHG). The infant developed myoclonic and focal tonic
seizures on the first day of life. His first sleep EEG recorded
after onset of seizure was normal. Because of the diagnosis
of NKHG and early developed myoclonic seizure, we thought
the infant might be EME, and repeated sleep EEG on ad-
mission in which asymmetrical SB pattern was seen. We
concluded that the absence of SB pattern in the first EEG
recording does not exclude the diagnosis of EME, but rep-
etition of EEG is necessary to demonstrate the presence of
SB pattern to meet the diagnostic criteria for EME.
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Early epileptic encephalopathy with suppression burst (SB)
is a malignant epilepsy syndrome seen during the neonatal
and early infantile periods. Early infantile epileptic encepha-
lopathy (EIEE or Ohtahara syndrome) and early myoclonic
encephalopathy (EME) are included in this epileptic group.!™!

According to the International Classification of Epilepsies
and Epileptic Syndromes (ILAE, 1989), EME is categorized
as age-related, generalized symptomatic epilepsies of non-spe-
cifie etiology. EME is clinically characterized by the onset of
erratic or fragmentary myoclonus. Erratic, partial myoclonus
usually appears as the first seizure, even as early as a few
hours after birth. The myoclonus usually involves the face or
extremities. Neurological abnormalities are constant: very
severe delay in psycho-motor acquisitions, marked hypotonia,
and disturbed alertness sometimes with vegetative state. In
EME, the EEG shows a SB pattern, which consists of bursts

Hamit Ozyiirek

lasting 1 to 5 seconds alternating with almost flat periods
lasting 3 to 10 seconds. In addition to the clinical features,
SB is accepted as one of the diagnostic criteria of KME.
Here, we report a 40-day-old infant presenting with EME
who had normal EEG initially and an asymmetrical SB pat-
tern in the repeat EEG in asleep state.

Case Report

A 40-day-old infant was born normally after an uncomplicated term
preenancy. After birth, his mother recognized that the baby was hy-
potonic. There were difficulties in sucking and swallowing. e devel-
oped myoclonic and focal tonic seizures on the first day of life. His
asleep KEG recorded within 2 days after seizure onset was normal,
and he was put on phenobarbital therapy. At this time, biochemical
tests (including caleium, magnesium, glucose) were normal. Meta-
bolic screening showed an elevation in the urinary glyeine and
glutamine exeretion. The serum and CSF levels of glycine were 403
nmol/ml (105-318), and 214 nmol/ml (1.3-11.51) respectively. The
findings were consistent with the diagnosis of non-ketotic
hyperglycinemia (NKIG). Sodium benzoate and dextromethorphan
were added to the treatment. Partial agenesis of the corpus callosum
was seen in cranial magnetic resonance imaging. Ie was subsequently
transferred to our center because of uncontrolled seizures. He was
the second child of healthy and first-degree consanguineous parents.
The first child was lost with same complaints in the neonatal period.

On admission, his vital signs were normal. Iis weight, length, and
head circumference were within normal limits. He was lethargic and
hypotonic. EEG was repeated on admission. This EEG revealed that
1-2 seconds of sharp waves and sharply contoured slow waves were
followed by voltage attenuation periods lasting 5-10 seconds. Bursts
were mostly asynchronous with right hemispheric predominance.
Voltage suppression was noted on the left hemisphere, predominantly
over the temporal region. Overall tracing showed burst-suppression
pattern with marked hemispheric asymmetry and asynchrony [Fig-
ure 1]. The phenobarbital dose was increased to 15 mg/kg daily, and
pyridoxal phosphate (100 mg/d) was added to control seizures. But
there was no improvement in clinical and EEG findings. The patient
was discharged on high-dose phenobarbital treatment on the eighth
hospital day. Two weeks later; the patient was re-admitted because
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Figure 1: Interictal asymmetric suppression-burst pattern in second
asleep EEG

of phenobarbital toxicity. Treatment was changed to a combination
of phenobarbital (5 mg/ke per day) and vigabatrin (100 mg/kg per
day). The patient received the combination of phenobarbital and
vigabatrin for approximately three months. During this period, no
changes were observed in either the seizure frequency or the EEG
findings. Then the treatment was substituted with corticotropin. The
patient was out of follow-up with parental consent.

Discussion

Etiologies of EME are heterogeneous. Frequent occurrence
of familial cases indicates that an inborn error of metabolism
may be the most likely cause of EME. NKHG, propionic aci-
duria, and D-glyceric acidemia were reported to lead to EME,
but there were still many cases with unknown causes.*”! In a
study on 29 cases fulfilling the EME criteria, there were in-
born errors of metabolism in eight, congenital brain malfor-
mations in five, and birth asphyxia in six cases. The remain-
ing ten cases were accepted as eryptogenic.” Chen et al de-
tected a metabolic disease in 4 out of 5 EME cases.!"!

In EME, EEG is characterized by a burst-suppression pat-
tern with bursts of spikes, sharp waves, and slow waves, which
are irregularly intermingled and separated by periods of elec-
trical silence. The bursts usually last 1 to 5 seconds with inac-
tive periods of 3 to 10 seconds. The EEG paroxysms may be
either synchronous or asynchronous over both hemispheres.
The burst phases of SB in EME are lower in amplitude than
EIEE. The suppression phases of SB in EME are longer in
duration than most cases of EIEE. SB pattern of EME is
mainly noted during the sleep state, but that of EIEE is noted
in both awake and sleep states. Moreover, SB pattern may be
detected in both awake and sleeping states in non-ketotic
hypergyleinemia cases.”’ SB pattern tends to be replaced by
atypical hypsarrhythmia or by multifocal paroxysms after 3-
5 months of age. However, in most cases, the appearance of
atypical hypsarrhythmia is transient and a subsecquent return
to SB pattern is observed and thereafter, the SB pattern char-
acteristically persists for a prolonged period.!'#67!

The asymmetric pattern of burst-suppression activity in our
patient could be the result of partial agenesis of the corpus

callosum. Agenesis of the corpus callosum is a frequent con-
genital malformation with many etiologies and clinical fea-
tures. Although it can occur as an isolated defect which is
usually sporadic, it is frequently associated with other mal-
formations, genetic syndromes and metabolic disorders. In a
study on 7 patients with agenesis of the corpus callosum, the
interhemispheric coherences on resting KEG were lower than
in the control group.'® The results of another study on 4 sub-
jects with agenesis of the corpus callosum were consistent with
the latter one.!”!

SB pattern is not always found at seizure onset."! Some-
times, SB pattern develops after clinical presentation as in
our patient. Besides, SB pattern may never be observed in a
subgroup of EME cases resulting from NKIIG."' Towever,
EEG in them shows multiple paroxysmal abnormalities (gen-
eralized irregular spike-waves, polyspike-waves and independ-
ent focal or multifocal spikes) with randomly asynchronous
attenuation. Later in the follow-up, this EEG pattern is re-
placed directly by hypsarrhythmia.'**

Because of its rarity, most of the data about the treatment
of seizure in EME cases are obtained from case reports. Con-
ventional antiepileptic drugs, ACTH, corticosteroid and pyri-
doxine were ineffective to control the seizures.”! According to
the current literature, ACTII, ketogenic diet, liposteroid, oral
high-dose phenobarbital, and izonisamid were found to be more
beneficial in EIEE than EME."2 We tried to control the
seizures with high-dose phenobarbital and pyridoxal phos-
phate, however we could not observe the benefit of high-dose
phenobarbital which we used for a short period because of its
side effects.

We added vigabatrine to phenobarbital therapy, because of
some promising reports on vigabatrine use. Kalra ef al analyzed
the infantile epileptic encephalopathies including West syn-
drome, Lennox-Gastaut syndrome, EME, EIEE with SBs.
Vigabatrin was used in eight infantile epileptic encephalopa-
thies patients with good response in 25%, fair response in
25%, and poor response in 50% of cases." Seizures in a term
infant with Ohtahara syndrome, and in a pre-term neonate
with similar clinical features failed to respond to conventional
anticonvulsants, but were controlled with vigabatrin
monotherapy.'!

In conclusion, the absence of SB pattern in the first EEG
recording does not exclude the diagnosis of EME, but repeti-
tion of EIEG over time, also in asleep state, is mandatory be-
cause the presence of SB pattern is necessary to satisfy all
diagnostic criteria for EME. The asymmetric pattern of SB
activities may be related to agenesis of the corpus callosum as
in our patient.
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