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Problems of differentiation between epilepsy and
non-epileptic paroxysmal events in the first year
of life

A Shuper, M Mimouni

Abstract
Twenty two babies under 1 year old were
referred for evaluation of suspected
epileptic seizures. Nine were found to have
epilepsy. In the other 13 - all developing
normally, aged up to 10 months - the spells
were non-epileptic paroxysmal events
(NEPE). They consisted of five patterns of
movement: (1) eye blinking; (2) 'no' move-
ments; (3) body posturing with head and
arm jerks; (4) masturbation-like move-
ments; and (5) myoclonic head flexion. The
NEPE were present for a period of two
weeks to seven months. Although some
NEPE cannot be clinically differentiated
from true epilepsy, in these infants at least
four interictal EEGs were normal, the
spells completely resolved after a relatively
short period without antiepileptic treat-
ment, and the infants continued to develop
normally with no evidence of epilepsy
during a follow up period of 28 to 38
months. This sample indicates that the
frequency ofNEPE in the first year of life
may be high. Cautious clinical considera-
tion, repeat EEGs and, when appropriate,
a few weeks' observation are recom-
mended. Awareness of these benign be-
havioural spells in this young age group is
important, and parents can be reassured.
Nevertheless, the spells may illustrate a
'foggy frontier' between NEPE and
epilepsy. The lack ofevidence for any other
disease process in affected infants, as well
as the disappearance of the NEPE without
any intervention, indicates that a matura-
tional process may be involved.
(Arch Dis Child 1995; 73: 342-344)
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Non-epileptic paroxysmal events (NEPE) are a

common occurrence in children and have
gained a fair amount of attention in paediatric
and neurological journals, especially in relation
to their differentiation from epileptic
seizures.1-6 The spectrum of clinical presen-
tations of NEPE is wide and its aetiologies
vary.4 5 The differentiation between true
seizures and NEPE is much more difficult
during the first year of life than in older age
groups. Generally, parents and child are

referred to either a neurologist or a paediatric
emergency room for evaluation. An electro-
encephalogram (EEG) and other studies, such
as blood tests or neuroimaging, are performed.

Several techniques may be applied to obtain a
correlation between the spell and the EEG
recording at the time, and since the introduc-
tion of epilepsy monitoring units, more child-
ren are being admitted to these facilities for a
better definition of the paroxysmal spells.1 2 7
The whole process is very exacting, in terms of
both financial cost and parental stress and
worry, and every effort should be made to
reach a diagnosis on clinical grounds.
The aim of the present study was to evaluate

prospectively the natural history of NEPE
in the first year of life in babies in whom a
suspicion of epilepsy was raised by the primary
physician.

Methods
Between 1 January and 31 December 1991, 22
babies aged 1 to 12 months were referred to
our paediatric neurology service for evaluation
of a possible seizure disorder. Referrals were
mainly from the paediatric emergency room,
but also from paediatric wards and primary
physicians. All the babies were examined as
acute cases within several days of onset of the
spells and before any treatment. After a
detailed history was obtained, patients under-
went a general physical and neurodevelopmen-
tal examination. A routine blood sample was
drawn for complete blood count and for
electrolyte, glucose, calcium, and liver func-
tion testing. An EEG was obtained. If episodes
continued, the EEG was repeated after two
weeks, or earlier when necessary, and if
normal, a third EEG was obtained two weeks
later. At least one sleep recording was per-
formed in each baby. A contrast enhanced
computed tomography (CT) scan of the brain
was performed in all babies with proven
epilepsy as well as in patients 10, 12, and 13
(tables 1 and 2).

In the infants with epilepsy, treatment was
begun. The remainder were followed up at
monthly intervals until the spells ceased and
did not reappear for at least one month. A
fourth EEG was obtained two months after
disappearance of the spells. Thereafter clinical
follow up was maintained.

Results
In eight of the 22 babies the first EEG showed
either clear epileptic discharges or abnormal
slowing. Their pertinent data are summarised
in table 1. In an additional baby (patient 9),
who had repeated episodes of unusual upper
extremity abduction and extension, the first
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Epilepsy v non-epileptic events in first year

Table 1 Data in infants with diagnosis of epilepsy

Age at
Case referral
No (months) Description of spells EEG pattern

Infantile spasms
1 5 Classic sala'am attacks Hypsarrhythmia
2 6 Classic sala'am attacks Hypsarrhythmia
3 8 Infantile spasms Hypsarrhythmia
4 6 Classic sala'am attacks Hypsarrhythmia

Focal seizures
5 9 Left sided focal seizures (head trauma Focal spikes

and focal bleeding)
6 10 Left sided focal seizures involving arm Focal spikes

and face (intracranial ependymoma)

Generalised seizures
7 6 Generalised tonic-clonic and myoclonic Diffuse slowing (at presentation)

seizures
8 6 Generalised seizures Diffuse spikes

Benign myoclonic epilepsy
9 8 Repeated episodes of rapid arm and Two normal records; 3rd showed

head jerking spike waves

two EEGs were normal, but a third showed
bursts of generalised spike waves, and benign
myoclonic epilepsy in infancy was diagnosed.
In these nine babies, antiepileptic treatment
was begun and management continued
according to the seizure disorder.

Thirteen babies were found to have repeated
spells with normal interictal EEG recordings.
All had been born at term after a normal
pregnancy; two were delivered by caesarean
section. Apgar scores were 9 or 10 in all cases.
In none of these babies was there a family
history of epilepsy. Initial physical and neuro-
logical examination was normal. In none was
there any suspicion of a gastrointestinal prob-
lem. Developmental screening results were
appropriate for age; routine blood tests and
head CT showed no abnormalities. At least
one typical spell of each baby was witnessed by
a physician during the follow up period.

Table 2 Data in infants with non-epileptic paroxysmal events

Age at
Case referral
No (months) Description of spells Duration

'No' movements
10 4 Many episodes per day of side to side head 7 Months

shaking, as if saying 'no'
11 6-5 'No' movements for 2 months, similar to those in To and fro movements

patient 3, which changed to repeated to and fro continued for 2
movements of the upper body months

12 7 Similar to patient 3 2 Months

Eye blinking
13 2 Many episodes per day of rapid eye blinking, about 2 Months

1/s, lasting for several minutes

Headflexion
14 6 Repeated clusters of myoclonic head flexion in the 2 Months

midst of all types of activity

Masturbation movements
15 10 Repeated episodes of whole body stretching and 3 Months

rubbing against the bed, with rapid breathing
and sweating as if masturbating

Body posturing
16 5-5 Five periods of opisthotonic-like posturing and 3 Weeks

staring
17 3 Repeated facial flushing, staring and flexion of all 2 Weeks

extremities, associated with crying, of several
seconds' duration

18 4 Daily episodes of bluish discoloration of face and 1 Month
bilateral arm abduction

19 5 Repeated myoclonic-like head jerks to the left 3 Weeks
20 8 Repeated daily episodes of head turning and arm 1-5 Months

stretching to the left
21 9 Repeated episodes of arm stretching 1 Month
22 9 Three discrete episodes of sharp screaming, body 3 Weeks

stiffening and bluish discoloration of face for
several seconds

Nevertheless, in only two cases had an attack
been recorded on the EEG. The pertinent data
with regard to the spells are summarised in
table 2.
The 13 babies with non-epileptic spells

showed five types of movements:

(1) Repeated episodes of rapid eye blinking
(2) Repeated episodes of head shaking, as if
saying 'no'
(3) Body posturing and stretching with head
turning, arm stretching, and change in facial
colour
(4) Masturbation-like activity
(5) Recurrent clusters of head flexion.

All the spells disappeared completely during
the follow up period. Based on parental
reports, the frequency of the spells gradually
decreased in the period preceding their total
cessation. The mean period through which the
spells were present was eight weeks, with a
range of two weeks to seven months. The
complete disappearance of the spells was con-
firmed in all patients. None of the babies
received anticonvulsant therapy. The mean
follow up period after disappearance of the
spells was 34 months (range 28 to 38 months).
Of note is patient 11 in whom different spells
appeared transiently. No developmental arrest
or regression was noted during the follow up
period. Neurological examination continued
to be normal. In all of these 13 babies, the
fourth EEG was also normal.

Discussion
Out of 22 babies under 1 year old who were
referred for neurological evaluation because of
suspected epilepsy, 13 (59%) were presumed
to have NEPE. They underwent repeated EEG
recordings, all ofwhich were normal, and their
spells completely disappeared after a relatively
short time without any antiepileptic treatment.
Although interictal EEG recording has limited
diagnostic usefulness, the yield of four
recordings is considered to be above 90%.3 8
The absence of evidence of epilepsy during the
follow up period also indicates the non-
epileptic nature of the spells.
The infants who had NEPE had several

characteristics in common: all presented
during their first year of life with a repeated
episodic pattern of movement which lasted for
several weeks or months and then disappeared
completely, with no accompanying abnormal-
ity in psychomotor development. It seems that
NEPE in this age group are common - at least
as common as epilepsy.
With regard to the NEPE in our patients,

the 'no' movements and the masturbation-like
movements could be presumed to be behav-
ioural, comforting, and self stimulatory. In this
regard, patient 1 1 is of interest because his 'no'
movements later changed to whole body to and
fro movements - clearly a behavioural pattern.
The masturbation-like movements may well be
considered behavioural rather than epileptic,
although the latter possibility has been
reported.9
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On the other hand, the other types of
movement are not easily differentiated from
epileptic seizures. Especially in patient 14, the
spells resembled what has been termed benign
non-epileptic infantile spasms1o or benign
myoclonus of early infancy." As in the
descriptions in the latter studies, our patients
were normal, no EEG abnormality was noted,
and the phenomenon was self limited. Of
note is the relatively short duration of the spells
in patient 14, lasting for two months before
completely disappearing.
With regard to benign myoclonic epilepsy in

infancy,'0 11 this type of epilepsy also occurs in
otherwise normal children. Although EEG
tracings may be normal between myoclonic
attacks they may show generalised spike waves
occurring in brief bursts during the early stages
of sleep.12 13 Our patient 9 is a typical case, in
whom only the third EEG was diagnostic.
However, in this patient, the frequency and
severity of the spells gradually increased until
the appropriate diagnosis was reached. In the
patients with suspected NEPE, the course of
the spells was benign and relatively short.
The definite diagnosis of epileptic seizures

must rest on the clinical presentation and
evidence of seizure discharges on the EEG,
performed during an acute event while using
appropriately placed electrodes. The most
accurate facility to help in establishing the
diagnosis in questionable cases is an epilepsy
monitoring unit. An ambulatory EEG record-
ing may also be used. However, these tools
are expensive and not always available.
Retrospectively, the relatively short and benign
course in the babies with NEPE did not justify
the use of such facilities.
The list of paroxysmal events in children

is long.' 3 Syncopal attacks, breath holding
spells, sleep disturbances, psychologic dis-
orders, migraine and its 'variants', and
Sandifer's syndrome are commonly encoun-
tered. Several movement disorders mimicking
epilepsy are also mentioned, such as paroxys-
mal choreoathetosis, dystonia musculorum
deformans, and tic disorders, as well as much
more frequent patterns like shuddering spells
and jitteriness.3 1415

Similar problems in differentiating between
true seizures and non-epileptic events also exist
in the neonatal period.'6 Our study shows that
this difficulty extends well into the first year of
life.
The appearance of NEPE at some stage of

early development and its subsequent disap-
pearance with no intervention after several
weeks or months, with no other developmental
abnormality, may indicate that it is in effect an
anatomical or biochemical maturational phe-
nomenon in the brain. Its physiology may only
be assumed at present. The immature brain is
considered to be susceptible to enhanced
excitation and diminished inhibition.'7 This
may explain these spells, although proof is

lacking. It may be further speculated that simi-
lar maturational mechanisms are responsible
for benign myoclonus of early infancy as well.
The similarity in the clinical presentation in
some cases of NEPE and certain seizure dis-
orders reflects the currently foggy frontier
between these two entities.
We conclude that during the first year of life

infants may present with a wide spectrum of
movement patterns which mimic epilepsy.
These spells may appear in normal infants and
do not interfere with further normal develop-
ment. They are also limited in duration. Their
appropriate diagnosis should rest upon a
thorough description, careful clinical judg-
ment, and repeated examinations. If clinical
indicators of cerebral malfunction, for example
abnormal muscle tone or developmental delay,
are present, they should also be taken into con-
sideration. Thereafter, based on the data
obtained, several weeks of clinical follow up are
recommended. A significant number of these
spells will resolve spontaneously. If there is no
improvement, further studies are needed,
including home EEG or video-EEG recording
or admission to an epilepsy monitoring unit.
Awareness of the benign nature of NEPE and
its not infrequent occurrence can prevent the
use of expensive diagnostic facilities as well as
allay unnecessary fears in parents. Whether
NEPE are benign maturational phenomena or
an undiagnosed benign seizure disorder is as
yet an unanswered question.
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