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Nonepileptic myoclonus of infancy and early childhood
(an observation of 33 patients)
Fejerman syndrome, a benign nonepileptic myoclonus of infancy (BNMI), is a rare type of paroxysmal events, which mimics epileptic spasms.
It is difficult to determine the nature of myoclonus without video electroencephalography (VEEG) monitoring.
Objective: to present the clinical and electroencephalographic characteristics of new cases of benign nonepileptic myoclonus of infancy and early
childhood.
Patients and methods. The data of 33 children (19 boys and 14 girls) aged 5 months to 3 years with BNMI, who had been followed in 2011 to
2017, were analyzed.
Results and discussion. The age at onset of paroxysms ranged from 4 to 24 months and that was 5–8 months in most cases. The most common
movements were extensor muscle jerks (30.3%), head titubation with rotation (27.3%), axial spasms (27.3%), and nods (24.2%). The same
child may have different types of paroxysms. Motor paroxysms were sporadic in all the patients and formed into clusters in 33.3% of cases. The
frequency of clusters was up to 10 times daily. There were 2 to 50 paroxysms in the cluster. There was delayed psychomotor development in 5
of the 33 children and hyperexcitability was present in 10. VEEG monitoring indicated that the brain bioelectrical activity conformed to the age
in 97% of cases; none of the children showed abnormal movements accompanied by EEG pathological activity. The duration of the disease was
2 to 19 months, averaging 7 months. In all cases paroxysms were stopped without using antiepileptic drugs.
Conclusion. It is extremely important to timely recognize BNMI, since anti-epileptic therapy can be unreasonably prescribed in cases of an erroneous diagnosis. VEEG monitoring plays a crucial role in diagnosing nonepileptic and epileptic myoclonus.
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Paroxysmal movements disorders are a common reason for
consulting a pediatric neurologist. The most common form of
such disorders is myoclonia + sudden short abrupt movements in
the muscles of the limbs, trunk, face, not accompanied by loss of
consciousness [1]. Myoclonus can occur in one or different
groups of muscles, body segments or it can be generalized. There
are physiological, idiopathic, symptomatic and epileptic
myoclonus. Sometimes it is very difficult to draw the border
between epileptic and non-epileptic myoclonus [2].
Electroencephalography (EEG) including Video-EEG monitoring (VEEG) is used for diagnostic.
Fejerman+s syndrome + is a benign non-epileptic
myoclonus of early infancy (BMEI) + is a relatively rare type of
paroxysmal non-epileptic phenomena, in appearance indistinguishable from epileptic seizures, such as infantile spasms or
myoclonic seizures. The study of this syndrome is an important
issue, because the correct diagnosis helps to prevent the prescription of antiepileptic and even hormonal therapy to healthy
infants due to an incorrect diagnosis [3]. The aetiology of
Fejerman+s syndrome is unknown [4]. B. V. Maydell et al. [5]
described motor manifestations of the syndrome as an exalted
physiological myoclonus. Benign myoclonus usually occurs
during the first year of life and spontaneously stops by the age
of 2–3 [6].
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Objective: to present the clinical and electroencephalographic characteristics of new cases of benign non-epileptic
myoclonus of infancy and early childhood.
Materials and methods. 33 patients (19 boys and 14 girls)
with BMEI aged from five months to three years (mean age
14+1,2 months) were followed up in the consultative neurological department of the State Budgetary Healthcare Institution
Children's Clinical Emergency Hospital of Novosibirsk from
2011 to 2017. The duration of the disease ranged from two to
nineteen months (average 7 months). More than half of the children had a burdened obstetric history.
The criteria for inclusion in the study were the criteria for
the diagnosis of non-epileptic myoclonus of infancy and early
childhood defined in 1977 [6]:
• onset of motor paroxysms in the first year of life;
• self-occupation, variable duration of the disease within
the age of 2;
• psychomotor development corresponding to the age
norm;
• no epileptic seizures;
• no signs of epileptiform activity on EEG;
• the paroxysm during wakefulness, associated with emotional stimuli;
• no effect of antiepileptic drugs.
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Exclusion criteria: presence of
motor paroxysms, accompanied by
epileptiform discharges on EEG.
The data of anamnesis, the main
clinical manifestations, neurological status, as well as the results of instrumental
methods of research, in particular VEEG,
were analyzed.
For statistical analysis we used
descriptive statistics: we calculated the
average and standard error of the average
(data are presented in the form of M+m)
for quantitative variables, for qualitative
variables we determined percentage.
Results. The age of the onset of the
paroxysm is shown in Fig.
Clinical manifestations of motor
phenomena are shown in table 1.
Motor paroxysms were single for all
patients and were formed into clusters in
11 (33.3%) of 33 cases. The frequency of
clusters + up to 10 times a day, the number of paroxysms in the cluster + from 2 to
50. The distribution of paroxysms during
the day is presented in table. 2.
A burdened obstetric history was
present in 20 (60.6%) of 33 cases.
Changes in neurological status in the form
of muscle tone disorders (by type of
hypotension) were found in 19 (57.6%)
children. The mild delay in the psychomotor development was observed in 5
(15.2%) patients, hyperexcitability syndrome + in 10 (30.3%).
In VEEG, the bioelectric activity of
the brain was appropriate for the age in
97% of cases, abnormal movements were
not accompanied by pathological activity
on EEG in all cases under study. In all
patients, paroxysms were stopped without
the use of antiepileptic drugs.
Discussion. BMEI is a rare syndrome. In the first N. Fejerman+s report,
published in 1976 [7], 10 patients with a
clinical manifestation similar to West+s syndrome were
described, but they had no psychomotor development disorders
and normal EEG results. Several years later, European authors
published observations of BMEI [8–10]. In 1999 S. Pachatz et
al. [11] presented 5 more similar cases with the results of VEEG.
By 2002, N. Fejerman and R. Caraballo [12] had described more
than 40 patients with BMEI tracking their catamnesis. The final
work was an article published in 2009 by R. H. Coraballo et al.
[6], which presents data of 102 patients from the Argentine
cohort and two Italian centers. Russian authors described two
clinical cases of Fajerman+s syndrome [4]. Therefore, BMEI is
relatively rare. We present a description of 33 clinical cases
revealed while consulting a pediatric epileptologist in
Novosibirsk, but these data are not enough to determine the true
prevalence of BMEI.
In the group we observed, the age of motor paroxysm onset
varied from 4 to 24 months, amounting in most cases to 5–

The age of the onset of paroxysms

8 months, which corresponds to the data of other authors [6, 13] on
the occurrence of non-epileptic myoclonus in the first year of life.
Motor manifestations of BMEI are various. In the first
report N. Fejerman described a clinical picture resembling the
West's syndrome: nods or short shudders similar to infantile
spasms [7]. Motor phenomena including myoclonic jerks,
spasms, short tonic contractions and shuddering were observed in
the European cohort [14]. Shuddering are also described by O.
Kanazava [15]. R. H. Caraballo et al. [6], considering the clinical
picture of paroxysms and their correlation with the ictal polygraphic recording with muscle electrodes, proposed to divide all
motor manifestations of BMEI into four groups: myoclonus;
shuddering paroxysms; spasms with short-term tonic tension of
the limbs and/or head and neck; atony. We did not use this division but found that in our patients the most frequent movements
were: jerkings in extensor muscles (30.3%), shuddering in head
and neck with rotation (27.3%), axial spasms (27.3%) and nods
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(24.2%). It should be noted that one child might encounter different types of motor phenomena.
All of our patients had single paroxysms, a third of them
had paroxysms formed into clusters of up to 50 episodes, and the
clusters themselves were repeated up to 10 times a day.
According to R. H. Caraballo et al. [6], series and clusters
occurred in 44% of patients causing a long duration of paroxysms. It is also noted that episodes may occur several times a
day, but not necessarily daily.
As in the classic description of the syndrome, the paroxysmal movements were recorded during wakefulness [12], but later
other authors pointed to the possibility of the occurrence of
myoclonus during sleep [6]. In our patients, paroxysmal conditions were also most often recorded during wakefulness (75.6%),
but were also encountered when falling asleep (24.2%), on waking (18.2%) and during sleep (12.1%), which broadens the range
of differential diagnosis of BMEI. This range includes both severe
conditions such as infantile spasms [16] and benign conditions
such as myoclonus of falling asleep.
More than half of the children in our study had a burdened
obstetric history, and we did not find such data in the works of
other authors. It is difficult to judge reliably the impact of this factor on the development of Fejerman+s syndrome. However,
approximately the same number of patients in the study of neurological status was found to have muscle hypotension, which is not
a focal symptom, and may indicate the presence of concomitant

neurological or somatic pathology. 15.2% of patients had a mild
delay in the psychomotor development, 30.3% + hyperexcitability
syndrome. In addition, 1 (3%) child's background brain activity
did not correspond to the age. The given research reveals that
BMEI can develop not only in absolutely healthy children from a
neurological point of view. C. Canavese et al. [17], analyzed
paroxysmal non-epileptic motor paroxysms in childhood, indicate
that BMEI may occur in children with neurological disorders.
According to the criteria of the diagnosis of Fejerman+s
syndrome, motor paroxysms were not accompanied by pathological activity during VEEG [6]. This feature is crucial in the differential diagnosis of non-epileptic and epileptic myoclonus.
Fejerman+s syndrome independently stopped in all
patients for an average of 7 months (from 2 to 19 months) without the use of antiepileptic drugs, which confirms its age-dependent nature and benignity.
Conclusion. Therefore, non-epileptic myoclonus is a
benign age-dependent self-bribing syndrome. Its timely recognition is extremely important, as in cases of hyperdiagnosis may be
unreasonable prescription of antiepileptic therapy, in addition,
there is a risk of further social stigmatization of patients.
Insufficient diagnostics is dangerous because epileptic syndromes
cannot be identified, which without the prescription of adequate
and timely therapy have an unfavorable prognosis for the development of the child. The major role in the diagnosis of nonepileptic and epileptic myoclonus has VEEG.
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