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ABSTRACT - Since the first cases of abnormal paroxystic movements in
normal infants were described, the importance of accurate characteriza-
tion of this medical condition has been increasingly confirmed in the
literature. Non-epileptic attacks mimic epileptic paroxysms in clinical pre-
sentation, but they have a typically benign course and are unresponsive
to pharmacological treatment. An evident feature of the syndrome is its
extreme variability in clinical manifestation. Here, we describe three normal
infants with two similar forms of non-epileptic paroxysms. Electroclinical
manifestations and profile of evolution were investigated. Ictal video-EEG
polygraphic recordings were obtained for each patient. The increasing
number of such reported clinical cases in the literature may contribute to
high quality systematic reviews and the development of useful guidelines
in the future. The clinical heterogeneity of non-epileptic attacks, together
with the relative rarity of the condition, may make differential diagnosis
with epileptic attacks very challenging. [Published with video sequences]
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In the seventies, the first cases of
abnormal paroxystic movements
in normal infants were described
(Fejerman, 1977; Lombroso and

distinguished from WS, irrespec-
tive of aetiology and pathogenesis
(Maydell et al., 2001).

The importance of accurate cha-
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Fejerman, 1977). In 1976, Fejerman
had noticed for the first time
that, despite the fact these chil-
dren appeared to be affected by
West syndrome (WS), they did
not evolve negatively and had an
ictal and interictal EEG which was
“always normal”. Thus, the new

racterization of this phenomenon,
of mimicking epileptic attacks yet
with a typical benign course and
unresponsiveness to pharmacologi-
cal treatment, was further confirmed
in the literature.

Over time, many different names
were given to the new syn-

Via Di Rudini 8 syndrome was considered asan imi- drome; benign myoclonus of
20142 Milano, Italy tator rather than a benign variant of early infancy (BMEI) (Lombroso
<aglaia.vignoli@ao-sanpaolo.it> WS; the syndrome was definitively and Fejerman, 1977), benign
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non-epileptic infantile spasms (Dravet et al.,, 1986),
non-epileptic attacks (NEAs), non-epileptic paro-
xysms, paroxysmal non-epileptic disorders (PNEDs),
and Fejerman syndrome (FS) (Dalla Bernardina, 2009)
were the most common in the literature.

One of the most critical features of the syndrome is its
extreme variability with regards to clinical manifesta-
tion (Fejerman, 1984; Dravet et al., 1986; Galletti et al.,
1989; Maydell etal., 2001), and for this reason it was pro-
posed to represent a spectrum of different conditions
(Caraballo et al., 2009).

Based on an analysis of clinical and electromyographic
(EMG) features of a large series of infants, Caraballo
et al. proposed a classification of all manifestations
of the syndrome into five subgroups. Of these, four
included specific paroxysms (positive and negative
myoclonia, and shuddering and spasms) affecting va-
rious parts of the body, while the fifth subgroup
included cases in which more than one type of motor
phenomenon was present (Caraballo et al., 2009).
Recently, Capovilla et al. described a new variant of
NEAs, named “head atonic attacks” (HAAs), in three
children (Capovilla et al., 2013). The clinical presenta-
tion of infants was characterized by stereotypic abrupt
movements of head dropping caused by loss of mus-
cle tone of the neck, occurring several times per day,
irrespective of circadian cycles and of any known trig-
gering factors. The EEG recordings were characte-
rized by artefacts resembling high-voltage slow waves,
and this appearance led to the initial misdiagnosis of
WS. Spontaneous resolution of the episodes, together
with drug resistance and the absence of neuropsy-
chological deterioration, confirmed that a diagnosis
of WS was inappropriate, in favour of a diagnosis of
HAA.

Here, we describe three normal infants presenting
with similar forms of NEAs. We believe that this report
may contribute to a better knowledge of the condition
and problem in order for all clinicians to reach an early
recognition strategy for these children.

Case studies

We present three infants referred to the Epilepsy
Center of San Paolo Hospital, Milan and to the Neu-
ropsychiatry Department of Spedali Civili, Brescia,
Italy. Electroclinical features and profile of evolution
were studied for each, with particular attention to:
family and personal history of epilepsy, psychomotor
development, age at onset and at disappearance of
attacks, frequency and timing of occurrence of attacks
during the day, and pattern of occurrence and trig-
gering factors. Ictal video-EEG polygraphic recordings
were obtained for all the patients.

Case 1

A female patient was born after an uneventful preg-
nancy and normal perinatal period. She had normal
growth and psychomotor development. No neurolog-
ical diseases were reported in the family. At 11 months
and 3 weeks of age, the infant started to have daily
episodes of paroxystic head drop-like movements, iso-
lated or in clusters of three to five, arrhythmic, and
more or less intense. They were sometimes asso-
ciated with blepharospasm and/or myoclonic activity
of the shoulders, with proximal flexion and abduction
of upper limbs, at times followed by brief (2-3-
second) apparent stunning, and rarely crying. They
were observed only in wakefulness and only in an
upright position, without apparent triggering factors
or circadian correlations.

Episodes were recorded by video-EEG; an interictal
atypical slow and sharp activity in the posterior regions
on the right hemisphere, present both in wakefulness
and in non-REM sleep, was detected (figure 7). This
activity was recorded in several EEGs and maintained
the same slow and sometimes sharp characteristic over
time, thus it was not considered to be artefactual. Ictal
recording of the episodes showed, on the EMG trace
of the neck muscles, a negative myoclonic activity, syn-
chronous with clinical episodes and with artefacts on
the EEG (video sequence 1, figure 2).

Considering atonic attacks to be highly suggestive of
epilepsy and atypical interictal EEG activity, treatment
with vigabatrin (GVG), up to 100 mg/kg/die, was started
(Pesaturo et al., 2011).

In the meantime, one month from the start, the
episodes stopped and the EEG abnormalities disap-
peared. Concomitantly, brain MRI, first level metabolic
and genetic screening (karyotyping), together with
development evaluation (Bayley Development Scale)
resulted normal.

Psychomotor development at follow-up, after 10
months, was completely normal.

Case 2

A male patientwas born after a pregnancy complicated
by maternal cytomegalovirus (CMV) infection. Atbirth,
the urine and blood of the newborn were negative for
CMV. Brain ultrasound was also normal. Growth and
psychomotor profile were normal.

At the age of 6 months, the child started to have head
drop attacks, which, in a few days, became very fre-
quent, only in wakefulness. The attacks were reported
to be generally isolated, without triggering factors.
Episodes were recorded during video-EEG; the EMN
trace of neck and deltoids showed a brief contraction,
while the EEG trace did not show any ictal modification
in cerebral activity (video sequence 2, figure 3).
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Figure 1. Video-EEG polygraphic recording in Case 1 showing interictal atypical slow and sharp activity in the posterior regions on
the right hemisphere in non-REM sleep. The EMG traces include deltoid muscles (Dx: right; SX: left), and neck muscle is the obliquus
capitis superior muscle, a small muscle in the upper back part of the neck.
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Figure 2. Ictal recording of the episodes in Case 1 showing a negative myoclonic activity on the EMG trace of the neck muscles,
synchronous with clinical episodes and with artefacts on EEG (see also video sequence 7). The EMG traces include deltoid muscles
(Dx: right; SX: left), and the neck muscle is the obliquus capitis superior muscle.
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Figure 3. Video-EEG recording in Case 2; the EMN trace of neck and deltoids shows a brief contraction, while the EEG trace does not
show any ictal modification in cerebral activity (see also video sequence 2). The EMG traces include deltoid muscles (Dx: right; SX:

left) and the neck muscle is the obliquus capitis superior muscle.

Head drop attacks were considered to be non-
epileptic and no treatment was prescribed.

The infant was followed with clinical and EEG
monitoring; episodes disappeared spontaneously
after three months.

Psychomotor development was completely normal at
follow-up, after 10 months.

Case 3

A female patient was born after an uneventful preg-
nancy, at term, by natural delivery. She had normal
growth and psychomotor development.

A first degree cousin with infantile-onset seizures,
symptomatic of a cerebral tumour, was reported.

At 8 months of age, she began to have episodes of
sudden head dropping with blepharospasm, occurring
initially twice per day. Within a month, the episodes
were very frequent, up to 20 per day, without any rela-
tionship to meals, sleep or emotional state.

She was evaluated at the age of 9 months; neurologi-
cal examination was unremarkable and psychomotor
development, assessed by the Griffith Scale, was
within the normal range. Several video-EEG recor-
dings during wakefulness and sleep did not show any
paroxysmal activity.

Episodes were recorded and characterized by brief
head dropping, evident over the neck according to
the EMG, without any EEG correlate (video sequence
3). The episodes were diagnosed as non-epileptic and
no treatment was given. The child was followed with
periodic clinical consultations.

The phenomena ended within two months.

After four years of follow-up, the child did not present
any seizures, nor neurological problems, and her psy-
chomotor development was normal.

Limitations

Even though the follow-up of the first two cases
described here was limited to 10 months, the com-
plete remission of symptoms and healthy appearance
ininfants of 1to 2 years of age, with a suspicion of infan-
tile spasms (IS), can actually be considered relatively
significant. Moreover, non-epileptic paroxystic events
do not appear to be a relapsing condition (Brunquell
et al., 1990; Caraballo et al., 2003).

Discussion

Differential diagnosis between epileptic and non-
epileptic paroxysms can be very challenging, espe-
cially in infants. In order to perform a correct differen-
tial diagnosis between WS and NEAs, it has been sug-
gested to focus on essentially three points: psychomo-
tor delay, EEG, and seizures (Caraballo et al., 2009).

Psychomotor delay

Psychomotor delay is frequently associated with WS
and never determined by NEAs (Caraballo et al., 2009).
Cognitive outcome in children with IS is highly depen-
dent on aetiology (Pellock et al., 2010). Patients with
cryptogenic IS and early effective treatment (within
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one month from the onset) can reach normal cogni-
tive development, even at long-term follow-up (Kivity
et al., 2004; Rener-Primec et al., 2006).

Besides cryptogenic aetiology, recognized favourable
factors are the following: age at onset of >4 months,
absence of atypical spasms and partial seizures,
absence of asymmetric EEG abnormalities, short treat-
ment lag, and an early and sustained response to
treatment (Riikonen, 2010).

All the patients described here had normal psychomo-
tor development preceding and following the onset of
the paroxystic episodes.

EEG

EEG is always normal during NEAs (Caraballo et al.,
2009), and when this continues into the mid and long
term, it can be helpful in the differential diagnosis
between epileptic and non-epileptic conditions. How-
ever, the onset of abnormalities on the EEG do not
always occur early (Hancock et al., 2009). EEG abnor-
malities are almost always present in WS (Caraballo
et al, 2009), but the presence of interictal EEG
abnormalities does not exclude the diagnosis of anon-
epileptic condition (Brunquell et al.,, 1990); thus an
abnormal EEG should not necessarily be considered
in the diagnosis of an epileptic condition.

Moreover, an EEG can be abnormal but not typically
hypsarrhythmic in WS (Hrachovy et al., 1984). Some
years ago, acase reportclearly faced the problem of the
nosological definition of those patients who present
with a clinical appearance of epileptic spasms but with-
out the hypsarrhythmia typical of WS, and with or
without focal paroxysmal discharges on interictal EEG
(Caraballo et al., 2003).

The appearance of transient focal EEG abnormalities in
Case 1 led to further diagnostic investigations and ini-
tial drug prescription; strict management of the patient
and punctual diagnostic re-evaluation allowed a cor-
rect interpretation of the episodes.

The EEG of the other infants described here did not
show any abnormalities in repeated recordings during
wakefulness and sleep, making an easier and earlier
recognition of the non-epileptic condition.

Seizures

Seizures are present during either wakefulness or
sleep in WS, but especially in wakefulness and less
frequently in sleep in NEAs (Caraballo et al., 2009).

The paroxysmal events presented by the children
descibed here were evident only in wakefulness.
Regarding the phenotypes of paroxysms, a complete
description of some of these (benign myoclonus of
early infancy) was reported by Caraballo et al. in 2009.

Non-epileptic myoclonic attacks in infancy

Among the types of motor phenomena, atonia or nega-
tive myoclonus in the muscles of the neck and trunk
have been rarely described (four patients in a series
of 102) (Caraballo et al,, 2009). Recently, Capovilla
et al. (2013) clarified the characteristics of this variant,
referred to as HAAs, providing video-EEG documenta-
tion in three infants.

Based on the differential analysis of video recor-
dings between epileptic and non-epileptic head drop
attacks, it was observed that rapid head drops followed
by aslower recovery to the upright position were signi-
ficantly more frequent in epileptic patients, while head
bobs consisting of repetitive nods were observed only
in the non-epileptic group (Brunquell et al., 1990).
The three children reported here showed episodes
whichwere clinically similarand characterized by rapid
head drops, with the exception of Case 1 who occa-
sionally had repetitive head bobs.

Ictal video-EEG recordings demonstrated the poly-
graphic features of the episodes, which were not
related to any ictal EEG paroxysms, however, the EMG
trace of neck muscles demonstrated a clear negative
myoclonic activity, synchronous with clinical events
(Case 1) or a brief contraction (Case 2 and 3). Thus,
we were able to classify episodes in Case 1 as HAAs
and in Case 2 and 3 as NEAs.

Regarding familiarity, little is known about the possibil-
ity of a significant recurrence of paroxysms in the same
pedigree. More information regarding this aspect of
non-epileptic attacks may make it possible to better
orient clinical practice, as opposed to hypothesizing,
or excluding, a genetic basis for the condition (Galletti
et al., 1989).

Conclusions

Although some useful information regarding the
differential diagnosis between epileptic and non-
epileptic events in children is available in the
literature, this is not sufficient to prepare a consensus
on guidelines.

Firstly, there are very few reports with significantly
large sample sizes (Fejerman, 1980; Brunquell et al.,
1990; Caraballo et al., 2009). This is understandable
based on the relative rarity of this condition. Moreover,
there are very few clinical cases reported with video-
EEG recordings and complete description of clinical
presentation and management (Caraballo et al., 2003;
Capovilla, 2011; Capovilla et al., 2013). Few reports
have focused on the problem of differential diagnosis
between epilepticand non-epileptic paroxysms in chil-
dren (Brunquell et al., 1990; Chitre, 2012) and no guide-
lines are provided to specifically help clinicians choose
between measures of intervention and observation in
the early management and early differential diagnosis
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of these two clinical conditions. Therefore, in such
cases, only video-EEG polygraphic recording of the
ictal event can lead to a correct differential diagnosis. ]
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Legends for video sequences

Video sequence 1

Repetitive episodes of head drop attacks, in stand-
ing position, associated with negative myoclonic
activity on EMG (neck muscle).

Video sequence 2

Isolated and sudden head drop attack (brief
contraction of deltoids and neck muscle).

Video sequence 3

Brief head drop without any EEG correlate.

Key words for video research on
www.epilepticdisorders.com

Syndrome: non epileptic paroxysmal disorder
Etiology: unknown

Phenomenology: non epileptic paroxysmal event;
myoclonus (non-epileptic); drop attacks

Localization: not applicable
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