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Summary The important EEG changes that occur throughout childhood are a major challenge
for the neurophysiologist. These reflect brain maturation, which is especially fast during the
first year of life. This article describes normal EEG features and variants, characteristic patterns
of development, as well as some patterns that are unusual for age, from the neonatal period
to adolescence. We also describe how to adapt techniques and prepare patients in order to get
interpretable records of appropriate duration, in neonates, infants, and young children.
© 2012 Elsevier Masson SAS. All rights reserved.

MOTS CLÉS
Résumé L’organisation spatio-temporelle et les grapho-éléments physiologiques de l’EEG
évoluent parallèlement à la maturation cérébrale, particulièrement rapide dans la première
EEG ;
Électroencéphalo-
gramme ;
Maturation ;

année de vie. Cet article décrit l’EEG normal avec ses variantes et aspects maturatifs carac-
téristiques en fonction de l’âge et de l’EEG, qui doivent être connus pour interpréter l’EEG de
l’enfant. Nous décrivons également les techniques d’enregistrement adaptées au nouveau-né,
au nourrisson et à l’enfant, indispensables pour obtenir des tracés de bonne qualité.
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Variantes normales ;
Néonatologie
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Introduction: technical aspects
Because these are two major determinants of EEG features
in childhood, both age and level of vigilance should be taken
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nto consideration (in addition to clinical information) for
eliable EEG interpretation.

The evaluation of premature, neonatal, and infantile EEG
s based on the conceptional age, which is defined as the
um of gestational age (number of complete weeks and days

rom the first day of the last menstrual period) at birth and
hronological age (number of weeks post-partum).

In newborns and young children, the EEG provides more
nformation when it is also recorded during sleep, for two

served.
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Figure 1 Full-term newborn. Quiet wakefulness. Continuous irregular theta activity with some occipital delta waves.

Figure 2 Full-term newborn. Quiet sleep. Slow continuous activity.
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Figure 3 Full-term newborn. Quiet sleep. Tracé alternant.

Figure 4 Full-term newborn. Quiet sleep. Tracé alternant.
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Figure 5 Full-term newborn. A

easons: firstly, EEG interpretation may be hindered in
crying and excessively moving patient, as it is usually
he case when the baby is awake; and, secondly, matura-
ional aspects of sleep can provide additional information.
ptimal sleeping conditions are most easily reached when
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Figure 6 Full-term newborn. Active
sleep. Frontal sharp transients.

he recording is performed shortly after feeding or at
he usual time of sleeping, possibly after partial sleep

eprivation. Oral melatonin can be useful to obtain sleep
6]. These prerequisites also imply that the moment of
ecording should be planned by the neurophysiological

sleep. Anterior slow dysrythmia.
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t sle
Figure 7 Full-term newborn. Quie
department in concert with attending nurses and
parents.

As the paediatric population encompasses children from
a conceptional age of 25 weeks in the incubator until early
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Figure 8 Full-term newborn. Active sle
ep. Bursts of rolandic theta waves.
dulthood, there is a need to adapt EEG techniques accord-
ng to these different conditions, i.e., different head size,
sepsis, behaviour, etc. The presence of the parents can
ither be helpful or complicate EEG recording.

ep. Birolandic burst of theta waves.
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Figure 9 Full-term newborn. Quiet sl

The International 10—20 System, which comprises 21
lectrodes, can be adapted by using just four electrodes

n each hemisphere in the newborn (Fp1, Fp2, C3, C4, O1,
2, T5, T6 in addition to a ground electrode), and progres-
ively increasing the number of electrodes with increasing

r
e
i

Figure 10 Full-term newborn. Quiet sle
Bursts of fronto-rolandic theta waves.

ead size. Adding a Cz electrode in the premature is manda-
ory for positive rolandic sharp wave detection. ECG and

espiration should be systematically recorded. Additional
lectrooculogram and surface sub-mental EMG recording
s mandatory for precise study of the sleep structure.

ep. Positive temporal sharp waves.
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Figure 11 Three-week-old newborn. Transition into quiet sleep.

Figure 12 Three-week-old newborn. Frontal sharp transients and spindles.
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Figure 13 Three-month-old infant. Quiet wakefulness.
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ombined recording of upper-airway air exchange, tho-
acic and abdominal movements, and transcutaneous O2

aturation are required for the differential diagnostic of
leep apnoeas (central, mixed or obstructive). Surface
MG and synchronous video recording should be added
n epileptology, in order to characterize precisely clinical
anifestations.
Figure 14 Three-month-o
EG in the neonatal period (normal full-term
ewborn)

ecause of the predictive value of the EEG in the neonate,
he limits of normality should be very precisely known in this
ge group [11].
ld infant. Drowsiness.
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Figure 15 Three-month-old infant. Quiet sleep. Spindles.

•

•

•
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Temporal organisation

Three behavioural states are distinguished: wakefulness
(active and quiet), active sleep (precursor of the later rapid
eye movement [REM] sleep), and quiet sleep (precursor of
the later slow sleep).

Active sleep is characterized by the presence of rapid
eye movements, axial muscular atonia, phasic movements,
and irregular respiration and cardiac rhythm. EEG of active
sleep preceding quiet sleep (Type 1) can be different from
EEG of active sleep following quiet sleep (Type 2). The
newborn falls asleep first in active sleep then in quiet
sleep, this structure persisting until the age of 2—3 months.
From this age on until adulthood wakefulness/drowsiness
is followed by slow sleep. Quiet sleep is characterized
by the absence of rapid eye movements, presence of
axial tonic muscular activity, and regular respiration and
cardiac rhythm. If observation criteria are not congru-
ent, the term ‘‘indeterminate’’ or ‘‘transitional’’ sleep is
used.

In the newborn baby, 50% of the sleeping time consists
of active sleep in contrast to adults who spend only 20% in
REM sleep. The duration of every sleeping state is about
20 minutes, but active sleep may be very long lasting in
some neonates. Therefore, the standard recording duration
should be at least one hour in order to get a complete cycle
[13].
Background activity

The following background activities can be observed:

P

T

‘‘mixed frequencies’’, which corresponds to the char-
acteristic background activity of wakefulness and active
sleep: continuous, irregular, diffuse activity, with a
rolandic predominance, mainly in the theta band
(4—7 Hz), sometimes mixed up with some occipital delta
activities, with a voltage of 25—50 �V (Fig. 1);
‘‘slow continuous high-voltage activity’’, which is a
characteristic background activity in quiet sleep, often
preceding ‘‘tracé alternant’’: Continuous diffuse delta
wave activity (1—3 Hz) with central or occipital predomi-
nance, of variable voltage (50—150 �V) (Fig. 2) [5];
‘‘tracé alternant’’, which is a characteristic background
activity of quiet sleep from 37 to 44 weeks concep-
tional age: bilateral bursts of delta waves (1—3 Hz) of
high amplitude (50—150 �V) superimposing on continuous
theta activity (4—7 Hz) of lower amplitude (25—50 �V).
Bursts may present with sharper morphology over frontal
regions and smoother morphology over occipital regions.
These last 3—8 seconds. Their aspect may present high
inter-individual variability. Inter-burst intervals are gen-
erally of the same duration as the slow wave bursts
(Figs. 3 and 4).

The background activity is symmetrical and synchronous
n full-term newborns. Only during transition from active to
uiet sleep temporary asynchrony can be observed for up to
everal minutes without any pathological significance.
hysiological EEG patterns

he following patterns are physiological:
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Figure 16 Four-month-old infant. Seven hours nocturnal recording presented as DSA (density spectral array) of derivations Fp2
and C4. Periods of wakefulness (A), drowsiness (B), slow sleep (C) and REM sleep (D). Note the absence of sleep stages III and IV.

•

•

O

T

•

frontal sharp transient (‘‘encoche frontale’’): specific
EEG feature of the newborn from 35 to 44 weeks con-
ceptional age consisting of a diphasic complex, typically
with initial negative deflection followed by a larger posi-
tive deflexion, uni- or bilateral, sometimes sharp, with a
voltage of 50—200 �V and a duration of 0.5—0.75 seconds.
These are located in frontal regions, may occur isolated or
in repeated bursts. Frontal sharp transients may be absent
in strictly normal babies. Although these can be present
both in wakefulness and active sleep, these are usually
more numerous and of higher amplitude in slow sleep. Dif-
ferentiation from eye movements can be difficult (Fig. 5)
[2];
anterior slow dysrhythmia (‘‘dysrythmie lente

antérieure’’): another EEG feature, which is spe-
cific of the newborn from 36 to 44 weeks conceptional
age, consisting of a burst or a short sequence of rhythmic
monomorphic delta waves (1—3 Hz, 50—100 �V) located

•

over frontal regions. It is essentially present in active
sleep Type 1 (Fig. 6).

ther EEG patterns and figures

he following patterns can also be observed:

alpha and theta activity: bursts of alpha and theta
waves, of short duration (< 5 seconds) and variable volt-
age, located in rolandic or fronto-rolandic regions, which
can be observed in active sleep Type 1 or quiet sleep
(Figs. 7—9);

positive temporal sharp waves: these positive diphasic
sharp waves are located in T3 or T4, can be isolated or
occur in short bursts, last less than 400 ms and do not
have any proven pathological significance (Fig. 10);
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Figure 17 Six-month-old infant. Slow sleep stage II. Asynchronous sleep spindles.

Figure 18 Six-month-old infant. Slow sleep stage II. Synchronous and asynchronous sleep spindles.
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Figure 19 Nine-month-old infant. A: quiet wakefulness. B: drowsiness. C: sleep stage II.

Figure 20 One-year-old infant. A: quiet wakefulness. B: drowsiness. C and D: sleep stage II.
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Figure 21 Two and a half-year-old child. Quiet wakefulness. Eyes closed. Posterior basic rhythm in the theta and lower alpha
range.

Figure 22 Fifteen-month-old child. Drowsiness. Hypnagogic hypersynchrony.
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Figure 23 Two and a half-year-old child. Drowsiness. Burst of High voltage slow activity with interspersed spikes.

•

•
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rudimentary sleep spindles or pre-spindles: diffuse low-
amplitude fast activity predominating over frontal or
rolandic regions may be seen in full-term newborns. Their
amplitude is much lower and these occur in longer runs

as compared to ‘‘mature’’ sleep spindles (Fig. 11);
frontal sharp transients (neonatal EEG pattern) and sleep
spindles (infantile EEG pattern) can co-exist (Fig. 12).

t

i

igure 24 Four-year-old child. Drowsiness. Burst of high voltage s
aves (right side).
EG in infancy (1—12 months) [14]

he first 3 months of life are characterized by a
radual transition from neonatal to infantile EEG pat-

erns.

Waking: the medium voltage irregular diffuse activ-
ty present in the neonatal period is gradually replaced

low waves with interspersed spikes (left side) and vertex sharp



Normal EEG in Childhood 49

ss. B
Figure 25 Four-year-old child. Drowsine
by more rhythmical theta waves with increasing fre-
quency from 3—4 Hz at 3 months, to 5 Hz at 5 months,
and 6—7 Hz at the end of the first year of life. These
rhythms, which precede the occipital alpha rhythm,
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Figure 26 Seventeen-month-old child. Slow sle
ursts of diffuse high voltage slow waves.
re initially located over rolandic-occipital regions
nd can reach a voltage of 75 �V. A visual blocking
esponse is usually present at the age of 3—4 months
Fig. 13).

ep. Vertex sharp waves and sleep spindles.
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Figure 27 Two-year-old child. Slow sleep. Vertex sharp waves and sleep spindles.
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Figure 28 Two-year-

Drowsiness: the transition from waking to sleep is cha-
acterized by a progressive slowing into the delta frequency
ange. From the age of 6—8 months on, a strong rhythmic-
ty predominating in centro-parietal or occipital regions is
sually observed. It initially corresponds to the lower theta
ange around 4 Hz, with a gradual acceleration to 5—6 Hz
ver the following months. It is known as ‘‘hypnagogic

ypersynchrony’’ (Fig. 14) [15].

Sleep: the following ‘‘key stages’’ characterize sleep
rganisation during this period of life:
hild. Deep slow sleep.

‘‘tracé alternant’’ disappears at about 44 weeks concep-
tional age and is replaced by a diffuse polymorphic delta
activity with maximal amplitude (150—200 �V) over the
occipital areas;
sleep spindles are bursts of rapid frequencies of 12—15 Hz
maximal over central or centro-parietal regions, possi-
bly asynchronous until the age of 6 months, lasting up to

10 seconds. These characterize the onset of stage II slow
sleep. These usually appear during the second month of
life and persist onto adulthood. Their complete absence
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Figure 29 Three-year-old child. REM sleep.
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at the age of 3 months represents a severe abnormality
(Fig. 15);

• vertex sharp waves and K-complexes usually appear at the
age of 5—6 months.

A gradual decrease of REM sleep occurs during
the first year of life from around 50% at birth,
to 40% at 3—5 months and 30% between 1 and 2

years. REM sleep can present with two aspects: dif-
fuse high-voltage delta activity around 2 Hz or diffuse
theta activity associated to occipital sharp transients
(Fig. 16).
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Figure 30 Three years old child. Awakening. High-voltage s
Arousal: after the age of 5 months the activity is
omparable to that in drowsiness and consists of diffuse
ypersynchrony.

Reactivity: the blocking response of the posterior basic
hythm is present from age 3—4 months on.

Activation: the usefulness of intermittent photic stim-
lation has not been proven at this age. Although
yperventilation is impossible to achieve because of non
ooperation, crying episodes can lead to diffuse slowing of

ackground activity.

By 6 months of age spindles are bilaterally present but
ay be still asynchronous. Beyond this age synchrony is

he rule (Figs. 17 and 18). At 9 months of age drowsiness

low activity 3—4 Hz, hypersynchrony during 40 seconds.



52 M. Eisermann et al.

Figure 31 Four-year-old child. Quiet wakefulness. Posterior alpha rhythm, symmetrical, low voltage.
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s clearly defined between wakefulness and slow sleep
Fig. 19). At one year of age, slow sleep can be divided
nto two different states according to the different patterns:
pindles followed by diffuse delta waves (Fig. 20).

EG in early childhood (1—3 years)
aking (Fig. 13): readable waking records are not always
asily obtained at this age. The posterior basic rhythm
ncreases from theta frequencies to lower alpha range
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Figure 32 Four-year-old child. Dro
6—7 Hz in 2nd year, 7—9 Hz in 3rd year) with high interindi-
idual variability (Fig. 21).

Drowsiness: hypnagogic hypersynchrony progressively
iminishes (75% at age 1—2 years, 57% at age 2—3 years)
Fig. 22). Other patterns can be obtained in drowsiness as
.e. the ‘‘anterior theta aspect’’ with monomorphic fronto-

entral theta activity. In a large number of children bursts
f diffuse irregular high-voltage slow activity with inter-
persed spikes can be found without representing a definite
bnormality (Figs. 23—25) [12].

wsiness. Diffuse theta activity.
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Figure 33 Four-year-old child. Slow sleep stage II. Vertex sharp waves and sleep spindles.
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Sleep: stage II sleep is characterized by sleep spindles,
which predominate over central regions with maximum
over the vertex. These are symmetrical and synchronous

with a frequency range of 12—14 Hz. In deeper sleep these
diffuse onto frontal areas. Vertex waves are very promi-
nent at this age, sometimes presenting with impressive
amplitudes and appearing in repetitive bursts (Fig. 26).
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Figure 34 Four-year-old child. Slow sleep stage IV. The
-complexes are diffuse high-voltage slow waves with an
nitial sharp component followed by fast activity; occurring
ither spontaneously or after auditory stimulation. These

an be observed from the age of 6 months on with a
ess specific morphology as compared to those obtained in
lder children; their absence at this age is not pathological
Figs. 27 and 28). Stage III—IV slow sleep is characterized

arrow indicates SS identified on DSA (rhythms < 5 Hz).
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Figure 35 Eight-year-old child. Wakefulness.
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y diffuse delta waves predominating on posterior areas
Fig. 28). REM sleep is characterized by diffuse medium-
oltage theta waves (Fig. 29).

Arousal: arousal is most often characterized by a pro-
onged diffuse high-voltage slow activity predominating over
rontal areas (Fig. 30).
EG in preschool children (3—5 years)

aking: although the posterior basic rhythm has reached
he alpha range, it is frequently interrupted by intermingled

s
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Figure 36 Seven-year-old child. Slow sleep s
heta frequencies predominating over posterior areas. Its
mplitude is almost always higher as in adolescence or adult-
ood (Fig. 31).

Drowsiness: hypnagogic hypersynchrony progressively
isappears from the age of 3 years on. Monomorphic fronto-
entral theta activity increases in early drowsiness and
ecreases in deep drowsiness (Fig. 32).

Sleep: stage II sleep is characterized by vertex waves,

leep spindles, and K-complexes (Fig. 33) The predominance
f slow delta waves over occipital areas is less prominent in
omparison to infancy and early childhood. Sleep stages III

tage II. Vertex waves and sleep spindles.
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Figure 37 Nine-year-old child. Hyperventilation. Diffuse high voltage delta-theta activity predominating over fronto-central
regions.

Figure 38 Eleven-year-old child. Hyperventilation. Diffuse monomorphic high voltage theta activity predominating over fronto-
central regions.
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Figure 39 Sixteen-year-old adolescent. Occipital driving response.
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nd IV are seen from age 3 years on and characterized by
ncreasing diffuse high voltage delta activity (Fig. 34). In
EM sleep EEG activity shows low-voltage theta activity.

Arousal: records are comparable to those of younger chil-

ren.

Activation: from the age of 4 years on, children usu-
lly become cooperative for hyperventilation, which can
ive rise to very pronounced high-voltage slow responses.

E

W
u

Figure 40 Six-year-old child. Unilateral phot
nly epileptic discharges or marked asymmetry can be inter-
reted as pathological.
EG in school age children (6—12 years)

aking: the posterior basic rhythm progressively increases
p to 11 Hz at age 10—11 years. Its amplitude is generally

ic driving at 1 Hz; giant visual potentials.
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Figure 41 Fourteen-year-old child. Bilateral sinusoidal occipital driving response at 1 Hz.
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higher over the non-dominant hemisphere. This asymmetry
rarely exceeds 20 �V. Intermixed posterior slow activity is
still present at the age of 6 years and clearly diminishes after
the age of 12 years. On eye closure a transitory disorgani-

sation with occipital sharp theta activity can be observed
(Fig. 35).

Drowsiness: the mature type of drowsiness onset with
alpha dropout and mixed low-voltage slow and fast activity

t
c
s

Figure 42 Twenty-year-old. Waking. Blocking respo
s usually not present before early adolescence. Hypnagogic
ypersynchrony disappears at age 6 years, and drowsiness
t this age is characterized by increasing slow activi-
ies.
Sleep (Fig. 36): vertex waves are often of high amplitude,
hese occur in bursts, and can be slightly asymmetri-
al. Sleep spindles have vertex maximum and are usually
horter than 1 second. K-complexes are often combined

nse of posterior basic rhythm at eyes opening.
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Figure 43 Three-year-old child. Slow sleep stage II. Extreme spindles associated with vertex sharp waves.
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ith spindle activity. Deep slow sleep contains diffuse high

oltage delta activity. REM sleep shows a desynchronized
ow-voltage mixed activity with theta, alpha, and beta fre-
uencies.
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Figure 44 Five-year-old child. Slow s
Arousal: arousal is characterized by increasingly shorter

ransitions from sleep to waking and decreasing length of
igh-voltage theta frequencies.

Activation: in this age range, hyperventilation discloses
particularly pronounced high-voltage EEG slowing with

leep stage II. « Extreme spindles ».
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Figure 45 Three-year-old child. Drowsiness. Burst of theta waves predominant on temporal regions more marked on the right
hemisphere.
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appearance of rhythmical monomorphic theta or delta
waves predominating over anterior or posterior areas
(Fig. 37). This physiological reaction increases between 7

and 10 years, decreases thereafter, and disappears at about
15 years of age. There is a wide interindividual variability.
These EEG changes may last over several seconds after the
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Figure 46 Four-year-old child. Slow sleep stage
nd of the hyperventilation before disappearing (Fig. 38)
17].

Intermittent photic stimulation may give rise to an occip-

tal driving response that is less prominent at low flash
ates and more important at higher flash rates (Fig. 39). An
symmetrical occipital driving response is not pathological

II. Vertex sharp waves of very high voltage.
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Figure 47 Four-year-old child. Slow sleep. Vertex sharp waves occurring in bursts or ‘‘trains’’.

Figure 48 Nine-year-old. Awake state. Bilateral occipital slow waves predominating on the right side with superimposed alpha
rhythm.
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Figure 49 Nine-year-old child. Awake state. Intermixed bilateral occipital slow waves preceded by a sharp wave.
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(Fig. 40), neither the bilateral sinusoidal occipital driving
aspect at 1 Hz (Fig. 41).

EEG in adolescents (13—20 years)
There are no striking changes during this period. The occip-
ital basic alpha rhythm shows a medium frequency of
10 Hz with lower amplitude compared to younger children
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Figure 50 Twelve-year-old child. Awake
Fig. 42). Amplitude asymmetry with higher voltage over
he non-dominant hemisphere does not exceed 20%. Pos-
erior slow activities decrease during adolescence. Beta
requencies can be observed in frontal regions. Reac-
ions to hyperventilation are found in about 20% of

he adolescents. Frontal high-voltage slow waves, some-
imes with a rather rhythmic aspect, can be observed in
low sleep and are often often impressively activated at
rousal.

state. Eyes opened. Lambda waves.
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Figure 51 Ten-year-old child. Positive occipital sharp transients in sleep.
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nusual EEG patterns
ost importantly, the following unusual EEG patterns should
ot be misinterpreted.

Extreme spindles: this unusual variant of sleep spindle
ctivity can be found in 0.05% of normal children. Spindles

w
o

Figure 52 Twelve-year-old ch
re of high voltage with a wide frequency range (6—18 Hz)
nd occasionally paroxysmal traits, with a possible duration
f up to 20 seconds (Figs. 43 and 44).
Theta activity: bursts of high-amplitude theta
aves predominating over temporal regions can be
bserved during drowsiness from age of 3 years

ild. Rolandic mu rhythm.
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Figure 53 Eight-year-old child. Drowsiness. Psychomotor variant pattern. Bilateral asynchronous rhythmic theta activity over
temporal regions.
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on: these are vestiges of hypnagogic hypersynchrony
(Fig. 45).

Vertex waves: these are present in slow sleep and local-
ized over centro-parietal regions. They can be of very
high amplitude, with nearly paroxysmal aspects and occur
in bursts or ‘‘trains’’ (Figs. 46 and 47). This aspect is
frequent between ages 3 and 5 years. The distinction
between vertex waves and epileptic spikes may be difficult
[8,10].

Posterior slow waves: these are of variable fre-
quency (delta or theta), are sometimes preceded by
a sharp wave, and may be predominant over one
hemisphere. In adolescence they are intermixed to
the posterior alpha rhythm. The distinction between
these ‘‘delta waves of adolescence’’ and posterior
spike wave activity can be difficult (Figs. 48 and 49)
[1].

Lambda waves: these can be observed from age 3
years on. Lambda waves are sharp transients occur-
ring over the occipital region of waking subjects during
visual exploration and disappear at eye closure. These
present as biphasic or triphasic waveform of low volt-
age (20—50 �V) and a duration of 200—300 ms. These can
repeat themselves at intervals from 200—500 ms (Fig. 50)
[4].
Positive occipital sharp transients of sleep also called
lambda waves of sleep: although well-described in adult
patients, this pattern is rather uncommon in children

b
p
[

ut important to know. These share the same char-
cteristics as these of lambda waves in the waking
tate: biphasic waveforms of low amplitude over occipi-
al areas, usually bilateral but possibly unilateral (Fig. 51)
7].

Rolandic mu rhythm also called arcade rhythm or comb
hythm: this activity has been described from the second
ear of life on. Mu rhythm is a rolandic 10-Hz activity
ccurring in short stretches and most frequently bilateral
ut sometimes shifting from side to side. This rhythm per-
ists on eye opening and is partially or totally blocked
y movements (active, passive or reflexive). The block-
ng effect is bilateral but predominates on the rolandic
egions contralateral to the side of the movement (Fig. 52)
9,16].

‘‘Psychomotor variant pattern’’ or rhythmic midtem-
oral discharge: it is predominantly seen in adolescents
ut can be observed in younger children. It consists of

rhythmic sharp theta activity of about 5 Hz that is
ocalized over midtemporal regions, mostly diffusing onto
nterior or posterior temporal regions, either unilateral
r bilateral, synchronous or asynchronous over both hemi-
pheres, often shifting from one hemisphere to the other,
ossibly activated by hyperventilation or occurring dur-
ng drowsiness. It is mostly unaffected by eye opening

ut can be interrupted by auditory stimuli or by sim-
le orders as counting or speaking (Figs. 53 and 54)
3].
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Figure 54 Eight-year-old child. Drowsiness. Psychomotor variant
temporal regions.

Figure 55 EEG maturational stages.
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pattern. Bilateral asynchronous rhythmic theta activity over

onclusions

ig. 55 summarizes the main features of EEG ontogenesis
rom birth to early adulthood. It is of utmost importance
o know the boundaries between normal and abnormal
EG tracing, according to age and to level of conscious-
ess. Indeed, it may be more dangerous to conclude in a
‘pathological EEG’’ when actually facing a normal one, than
issing slightly abnormal transients.
Even if there has not been any important study of the

ormal EEG during infancy and childhood since 1971, many
ooks and atlas have been published on this topic, and a
ist of the most important ones has been appended to the
ibliography.
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